rocyaapcTBEHHOE OroKeTHOE 0011e00pa3oBaTenbHoe yupexkaenne Camapckoi 00JacT cpeiHsas
oOuieoOpa3oBarenbHas mkoia ¢. Crapsiit Maknayin
MYHUITUTIATBLHOTO paiona Kisenuackuii Camapckoit o0macTi

MNognucaH
[IpoBepeHo LUMcHPOBOIA YT1BepxkaeHO
3am. qupekTopa o YBP noanucbio: H.M.
py3neBa npukazoM Ne 31 -ox
H.B. batsiera DN: O=I'bOY o1 09 urons 2025 r.
(HOI[HI/ICB) ((I)I/IO) COUW c.Crapebin
«09» mronst 2025t. Maknayw, CN=_ Jiupexrop H.IT. T'py3neBa

H.MM. Mpy3nesa, E=
‘l ‘\ svu_st_maklaush_ (momucy) (®HO)
sch@63edu.ru
PacnonoxeHnue:

AJJAIITUPOBAHHAS PABOYAS TPOT'PAMMA 11O MATEMATHUKE _
OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA J1JIS1 OBYYAIOIIUXCA C 3AJJEPKKOU
IICUXUYECKOI'O PA3BUTUSA (BAPUAHT 7)

[Ipenmer (xypc):Marematuka

Knacc: 5-9

OO611ee KOJMYECTBO YaCcOB MO y4eOHOMY IUIaHy B 5-9 knaccax — 952 4vaca: maremaruka B 5 kiacce — 170
yacoB (5 yacoB B Heflen0), B 6 kiacce — 170 gacoB (5 yacoB B Heneno). «Anredpa» orBoautcs 306 4acoB: B
7 xnacce — 102 yaca (3 gaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102 gaca (3
yaca B Heneno). «I'eomeTpusi» otBoauTcs 204 yaca: B 7 kinacce — 68 yacoB (2 yaca B HEJIeN0), B 8 Kiacce —
68 4dacoB (2 vaca B Heneno), B 9 kimacce — 68 yacoB (2 yaca B Helelnto). «BeposITHOCTh U CTATHUCTHKA
orBoautcs 102 gaca: B 7 kimacce — 34 yaca (1 gac B Heqenmo), B 8 kimacce — 34 4daca (1 gac B Hemeno), B 9
kiacce — 34 gaca (1 gac B Heneonto).

CocrasiieHa B coorBeTcTBUH PenepalibHON afanTUPOBAHHON OCHOBHOU 00pa30BaTEabHOM
[IPOrPaMMOM OCHOBHOI'O 00IIIero 00pa3oBaHus Il 00YUYAIOIINXCS C 3aJePKKON IICUXUYECKOrO

PasBUTHA

Y4eOHuku:

Bunenxun H.S., )Koxos B.U., YecnokoB A.C. u np. Marematuka. ba3zoBblii ypoBeHnb. B 2 4. 5,6 kmacchol.
M.: IIpocBenienue.

Makapsrue FO.H., Munnatok H.I'., HemkoB K.W. u apyrue/ noa penakuueit TemsikoBekoro C.A. Anrebpa 7,
8, 9 ximaccsl. - M.: [IpocBemnienue.

Aranacsn JI.C., byry3oB B.®., Kanomues C.b.u npyrue. I'eomerpus. 7- 9 knacc. - M.: Ilpocserienue.
Beiconikmit U.P., Smenko M.B./ mox pen. SAmenko M.B.//Marematnka. BeposiTHOCTP W CTaTHUCTHKA.
basoBslit ypoBens. B 2- yacTax.7-9 knacesl. M: [IpocBemienue.

Paccmotpena Ha 3acenanuu MO yuureneil - npeIMeTHUKOB

(Ha3BaHME METOINYECKOTO OO TMHCHHS )

[Ipotokon Ne 5 ot 09 uronsa 2025 r.

PykoBonurens MO yunrenei -npeIMETHUKOB Ocunosa H.A.
(moanuce) (®HO)

c.Crapeorit Makunayi
2025



[HOACHUTEJIbHAA 3AITNCKA

AgnantupoBaHHas pabouas MporpaMma IO MaTeMaTUKe [UIsi O00yYaroluxcs ¢
3a/IepKKON rcuxudyeckoro passutusi (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 0O0IIErO
oOpa3oBaHMsl  TMOATOTOBJIEHa Ha  OCHOBe  DenepalbHOrO  TOCYAApPCTBEHHOIO
oOpa3oBaTenpHOTO  CTaHAapTa  OCHOBHOro  oOmero  obOpazoBanus  (Ilpuxas
Munnpocsemienuss Poccun ot 31.05.2021 1. Ne 287) (maiee — DPI'OC 0OO0O),
denepanbHON ananTUPOBAHHOW 00pa30BAaTENbHON MPOrPaMMbl OCHOBHOTO OOIIIEro
oOpa3oBaHus U1l 00yHYarOUIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (IIpHka3s
Munnpocsemenuss Poccun ot 24 HosiOps 2022 r. Ne 1025), ®@enepanbHoii paboueit
IpOrpaMMbl OCHOBHOT'O OOWIEro oOpa3oBaHUs MO y4eOHOMY npeameTry «MaremaTthka,
pabouell mporpamMmbl  BOCIHUTaHHS, C YYETOM pACIPEAENICHHbIX IO Kjaccam
npoBepsAeMbIX TpeOOBaHUU K pe3ysibTaraM ocBoeHuss dDenepalibHON aJanTUPOBAHHOU
o0pa3zoBaTeILHOM MPOrpaMMbl OCHOBHOT'O OOIIEro oO0pa3oBaHUs 1Jig OOyYaromuxcs ¢
3aJIepKKOM MCUXUYECKOro pa3Butus. B paboueil mporpamMmme y4TeHbl UJIEU U MOJOKEHUS
KoHnuenuuu pazsutus matemaTudeckoro oopazoBanus B Poccuiickoit denepanuu.

OO0mas xapakTepucTuka y4e0Horo npeamera «MareMmaTuka

VYuebnsiii npeamer «MareMaTrkay BXOJUT B MPEAMETHYIO 00sacTh «Maremaruka
u uHpopmatukay. OH CcMOCOOCTBYET pa3BUTHIO BBIYUCIUTENIBHON KYJIbTYpbl U
JIOTMYECKOIr0 MBIIUIEHUSI, POPMUPOBAHUIO YMEHUS MOJIb30BAaTHCS AITOPUTMAMHU, a TAKKe
OpUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B TIOBCEIHEBHOM KHU3HU
oOyuaroruxcst ¢ 3[1P. YueOHBI mpeaMET pa3BUBAET MBIIUICHUE, MPOCTPAHCTBEHHOE
BOOOpakeHUe, (PyHKIMOHAIBHYIO TPAMOTHOCTb, YMEHHS BOCHPUHHUMATh U KPUTUYECKU
aHaAJIM3UPOBATh UH(POPMALINIO, TPEICTABICHHYIO B Pa3IMUHBIX (opMax.

OOyueHue maTemMaTuKe TAaET BO3MOXKHOCTH pa3BHBaTh y oOywaromuxcs c 3I1P
TOYHYIO, palMOHAIbHYIO W HWH(OPMATUBHYIO pedyb, yMeHHEe OoTOupaTh Hauboliee
MOJXOMAIINE S3BIKOBBIE, CHUMBOJIMYECKHE, TpaduyecKkue CpeAcTBa ISl BBIPAXKEHUS
CY>XJICHUH U HAIJISIAHOTO UX MPEICTABICHUS.

HeoOxoquMbpIM KOMIOHEHTOM OOIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHUH
ABJISIETCS 00Iee 3HAKOMCTBO C METOJIaMU MO3HAHUS JIEHCTBUTEIBHOCTH, IIPEICTABICHHUE
0 MpeaMeTe U METOJaX MAaTeMaTHUKH, UX OTIMYUMU OT METOJIOB JPYIMX €CTECTBEHHBIX U
TYMAHUTAPHBIX HayK, 00 OCOOEHHOCTAX HPUMEHEHHUS MATEMAaTHKW JJs PpElICHHS

HAYYHBIX U MPUKIAAHBIX 3a7a4. Takum o0pazom, MaTeMaTHUECKOe 00pa30BaHUE BHOCUT
CBOI BKJIaJ B (hOpMHpPOBaHUE O0IIEH KyIbTYphI UEJIOBEKA.

W3ydyeHne MaTeMaTWKH TakXe CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
Yesl0OBeKa, IMOHMMAHUI0 KpacoThl U M3SIIECTBA MAaTEMaTHMUYECKUX PaCCYKACHMM,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUH.

[Tporpamma oTpaxaeT coaepkanue oO0ydeHus npeamery «MaremaTtuka» ¢ y4eTomMm
0co0bIX 00pa3zoBaTeNbHBIX MOTpeOHOCTEH oOywaromuxcs ¢ 3I1P. OBnagenue yueOHBIM
npeameToM «MaTemaThkay MPEeACTaBIAET ONMPEICICHHYIO CIOKHOCTD AJISl YUaIUXCs C
3IIP. V oOyuarommxcsa ¢ 3[1P nanbonee BbIpak€Hbl OTCTaBaHUS B PA3BUTHUU CIOBECHO-
JOTHYECKUX (HOPM MBIIUICHUS, TIOSTOMY a0CTPAaKTHBIE M OTBJICYCHHBIE KATETOPUU UM
TPYAHOIOCTYMHBI. B TOXe Bpemsi MpH cHeruaJbHOM OOyYeHHWH OO0ydJarommecs MOTYT
BBITIOHATH 33JaHus 10 anroputMy. OHU BOCIIPUMMYHKBHI K IOMOIIM, MOTYT BBITIOJTHUTH
NIEPEeHOC Ha aHAJIOTUYHOE 3aJaHHe YCBOSGHHOTO crocoba pemieHus. CHIKEHUE pa3BUTHS
MBICIUTENBHBIX ONEpallMd M 3aMEJUICHHOE CTaHOBJIEHUE JIOTUYECKUX JIEHCTBUHN



NPUBOIAT K HEAOCTATOYHON OCMBICIICHHOCTH COBEPIIAEMbIX YUYEOHBIX NEeUCTBUU. VY
oOydJaronuxcst 3aTpyJHEHbl CUETHbIE BBIYHMCICHUS, NPOU3BOAMMBIE B yme. B
MACHbMEHHBIX BBIYMCIIEHUSIX OHM MOTYT MPOMYCKATh OJWH W3 MPOMEKYTOUYHBIX IIaros.
[Ipu pabore C YHCIOBBIMU BBIPRKEHUSMHU, BBIYUCICHHEM WX 3HAUYEHHUS MOTYT HE
yAEpXKUBATh TMPABWIbHBIA MOpSAOK jaeicTBuid. [lpu ympoinenuu, npeoOpa3oBaHUM
BbIpakeHui yuamwuecss ¢ 3IIP He MoOryr caMOCTOSITEIbHO NPHUHATH PELICHUE O
IIOCJIEIOBATENILHOCTA BBINIOJIHEHUS! JAEUCTBUNA. KOHKPETHOCTH MBIIUIEHUS OCIJIOXKHSIET
YCBOCHUSI HABbIKa pEIICHUS YPaBHECHHM, HEPABEHCTB, CHUCTEMbl ypaBHeHuWl. Im
MaJIOAOCTYTIHO COBEpIICHHE 00paTUMBIX ONEpalInid.

Hwu3skuil ypoBeHb pa3BUTHS JOTHUYECKHUX OMEpaluii, HeJocTaTouHas 00001EeHHOCTD
MBIIUIEHHUS] ~ 3aTPYJIHSIIOT  H3y4yeHHe TeMbl «DyHKIMW»: TpU  ONPEICICHUU
(YyHKUMOHAIBHOW 3aBUCUMOCTH, NPHU OMNHCAHUM TIPAPUUYECKON CUTyalluu, HCIOJb3Ys
reOMETpUYECKU, anredpanyeckuil, QyHKIMOHAIbHBIN A3bikM. Hepenko ywamiuecs He
BUJIST PA3HULIBI MEX]Ty 001acThblO onpeeiaeHuss QyHKUUU U 00JIaCThIO 3HAUCHHIA.

Pemienue 3amay CONpsDKEHO € TPYAHOCTAMU O(OpPMIICHMS] KpPaTKOM 3amucH,
NIPOBEJICHUS aHajIu3a YCIOBHUsS 3aJadyM, BbIJCICHUs cyliecTBeHHOro. OOydarommuecs ¢
3IIP 3aTpynHsrOTCS clenaTh YMO3AKIOYEHHE OT OOIIEro K YacTHOMY, HEpPEeIKO
BBIOMpAIOT  HEpAllMOHAIBHBIE  CIIOCOOBI  PENICHMs, HWHOTJAA  OTrPaHUYUBAIOTCS
MaHUITYJISILIUSMHU C YUCIIaMH.

[Tpu uzyuennn reomerpudeckoro Marepuana odyqatonuecs ¢ 3[1P crankuBatorcs
C TPYZHOCTBIO JENATh JIOTUYECKUE BBIBOJBI, CTPOUTH ITOCIEAOBATEIBHBIE PACCYKICHUS.
Henpounbie 3HaHUSI OCHOBHBIX TEOPEM T'€OMETPUHU IMPUBOJIUT K OIIMOKAM B PEHICHUU
reoMerpuyeckux 3aaad. OOydyarougecs MOryT HOJAMEHHTHh (HOPMYJy, HENpaBUIbHO
OpUMEHUTH TeopeMy. K cepbe3HbIM OIIMOKAM B PEIICHUH 3a/1a4 IPUBOJAST HEIOCTATOYHO
pPa3BUTBHIE MPOCTPAHCTBEHHBIE NPEACTABICHUA. MM CI0KHO BBINOJHUTH YEPTEXK K
YCIIOBHIO, B MUCBbMEHHBIX pab0TaX OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTH 3aIOMMHAHUS M BOCIPOM3BEICHUS Yy4eOHOro MaTepualia CHUKEHBI 10
OpUYrHe CIa00CTH MOHHUCTUYECKOM JIEATENbHOCTH, CYXEHHS o0bema MaMsITH.
Oo6yuatomumest ¢ 3IIP TpeOyercsi Oombllie BpeMEHHM Ha 3aKpelieHHe Marepuala,
aKTyalu3anus 3HaHUH 110 OIIOPE ITPU BOCIIPOU3BEICHUH.

st mpeofoneHust TPYIHOCTEH B M3yd4eHMH y4eOHOro mpeamera «MareMmaTukay
HeoOxonuMa amanrtanus oObeMa U XapakTepa ydeOHOTO Marepuaia K IMO3HAaBaTEIbHBIM
BO3MOXHOCTSIM ydammxcsa ¢ 3[IP. YueOublli mMaTepuan mpemnogHOCUTCS HEOOIbIIUMHU
MOPIUSMH, YCIOXKHSS €r0 MOCTETNIEHHO, M3BICKHBAIOTCS CIOCOOBI aganTalliu TPYIHBIX
3aJJaHAM, HEKOTOPBIE TEMBI JTAKOTCS KaK O3HAKOMHTEIBHBIC, UCKIIOYAIOTCS OTAECIbHbBIC
TPYZIHBIE JIOKAa3aTelIbCTBA; TEOPETHYECKUA MaTepuajg H3ydaeTcss B IpoLecce
MPAKTUYECKOM  JESATENbHOCTH TO pelieHut0 3agad. OpraHuyeckoe €IUHCTBO
MPAKTUYECKOM M YMCTBEHHOM JAEATEIbHOCTHM YYalllMXCsS Ha YpOKax MaTeMaTUKHU
CIOCOOCTBYIOT MPOYHOMY W CO3HATEILHOMY YCBOGHHUIO Oa3MCHBIX MaTEeMaTHYECKUX
3HAaHUW U YMEHUU.

Hean u 3axaun u3ydenust yaeoOHoro npeamera «MaremaTuka

[IpuopuTeTHBIMU LEIIMH O0yYEHHS MaTEMAaTHKE B 5—9 Kilaccax SIBISIFOTCS:

* (QopmMHUpOBaHUE LEHTPATBHBIX MATEMATUYECKUX MOHITHNA (YMCIO, BEIWYHHA,
reOMETPUYECKAs ¢urypa, IIEpEMEHHas, BEPOSATHOCTD, byHKUHA),
00€eCleynBaOIINX MPEEeMCTBEHHOCTh W MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO



oOpazoBanus oOy4aromuxcs ¢ 3I1P;

* noaseneHue odyuatommxcs ¢ 3[1P Ha mocTymHOM I HUX YpOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTHKU W OKPY>KaIOIIEro MHUpa, MOHUMAaHUE MAaTEMaTHUKH Kak
4acTH OOIIeH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTHE MHTEIJICKTYaIbHBIX U TBOPUECKHX criocoOHOCcTel oOyuaromuxcs ¢ 3I1P,
MMO3HABATEIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpPECa K U3YUEHUIO MATEMATUKU;

* ¢opmupoBaHue (GYHKIIMOHAIHHOM MaTeMaTHYeCKOW TIpPaMOTHOCTH: YMEHUS
pacrio3HaBaTh  MPOSIBIICHUS ~ MaTeMAaTHYECKUX  TOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYAIMSX W MPU U3YUYCHHUH JIPYTHUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
(bopMyIUpPOBaTh UX HA SI3bIKE MAaTEeMAaTUKU M CO3/]aBaTh MaTEMaTUYECKHUE MOJIEIH,
OPUMEHATh OCBOCHHBIM MaTEMaTUYECKUM amnmapar sl PELIEHUs] IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a/la4, MHTEPOPETUPOBATh M OLEHHUBATh IOJYYEHHBIE
pe3yIbTaThL.

JlocTkenune ATUX 1esnei o0ecreuynBaeTcs perieHueM CIIeTyIONINX 3a/1ay:

* ¢opmupoBath y oOyuatomuxcs ¢ 3[IP HaBeikm y4eOHO-TIO3HABATEIHLHOM
NEATENbHOCTU: IUIAHUPOBAHWE palOOThl, TMOUCK pAIMOHANBHBIX TMyTEeH ee
BBITIOJTHEHU S, OCYIIECTBIECHUS CAMOKOHTPOJIS;

® crocoOCTBOBAaTh MHTEIUICKTyaIbHOMY  pPa3BUTHIO, (POpMHpPOBATH KauecTBa,
HEOOXOJIMMbIE€ YEJIOBEKY JJIsi MOJHOLICHHOW >KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIE MAaTEMAaTHUYECKOWU JESITEIBbHOCTU: SICHOCTH W TOYHOCTH MBICIIH,
UHTYMIIMHM, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTU K MPEOI0JICHUIO
TPYIHOCTEM;

* (GopMUPOBATH KIFOUEBHIE KOMIIETEHIIMU yYaIlIUXCs B paMKax MpeaIMeTHOMN o0nacTu
«Maremartnka U HTHPOpPMaATHKAY;

" pa3BUBATh NMOHATHITHOE MbIlIUIeHHs oOyyvatomuxcs ¢ 3I1P;

" OCYHICCTBIISITH KOPPEKIMIO TMO3HABATENBbHBIX TMpolieccoB obydvatonmuxcs c¢ 3IIP,

HEOOXOIUMBIX NI OCBOCHHS POrPaMMHOI0 MaTepuaia no yueOHOMY MpeaMeTy;

" IpeaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMM OOpa30BaTENbHBIX JNE(PHUIIUTOB B

OCBOCHUH MPEIIECTBYIONIETO MPOrpaMMHOT0 Matepuaina y odydaromuxcs ¢ 3I1P

Y HEJJOCTAaTKOB B UX MAaTEMAaTHYECKOM Pa3BUTHUU;

= chopMUPOBATh YCTONYUBBINA HHTEPEC YUAIIUXCS K IPEAMETY;
" BBLISBIISTH U Pa3BUBATh MAaTEMaTUYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE JIMHUM COAEpPKAHUS Kypca mMaTeMarhnku B 5-9 knaccax: «Ywucma u
BBIUMCIICHUS», «Anredpa»  («AnreOpanyeckue  BBIPAXKEHUS», «YPaBHEHUS W
HEPABEHCTBaY), «DyHKIUNY, «['eomerpus» («I'eomerpuyeckue GuUrypsl 1 uX CBONCTBAY,
«/3MepeHre TeOMETPUYECKUX BEIMYMH»), «BepoATHOCTh M CcTaTUCTHKa». JlaHHBIC
JVHUU Pa3BUBAIOTCS MApaJUICbHO, KaXKJash B COOTBETCTBUM C COOCTBEHHOW JIOTHUKOM,
OJJHAKO HE HE3aBHCUMO OJHA OT JAPYIrOWl, a B TECHOM KOHTAKTE€ W B3aUMOJICHCTBHM.
Kpome »Toro, nx oObEOUHSET JOTHYECKash COCTABISIONIAS, TPAAUIMOHHO MpHUCyIIas
MAaTEMaTHKE U MPOHU3BIBAIOIIAS BCE MATEMATHUYECKUE KYPChl U COAEPKATEIIbHBIE JTUHNM.
ChopmynupoBanHoe B denepanbHOM TroCy/1apCTBEHHOM 0Opa3oBaTEIbLHOM CTaHJApTe
OCHOBHOro 001ero o0Opa3oBaHHs TpeOOBaHHE «YMETb ONEPUPOBATH MOHATHUSIMU:
ONpEAEICHUE, aKCUOMa, TEOPEMa, J0Ka3aTeIbCTBO; YMEHHUE PACIIO3HABATH UCTUHHBIE U
JIO)KHBIC  BBICKA3bIBaHWS, MPUBOJAUTH TMPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSI M OTPHUIAHUSA BBICKA3bIBAHMID)» OTHOCUTCA KO BCEM KypcaM, a



(dbopMHpOBaHUE JIOTMUECKUX YMEHHWM pacmpenensieTcs Mo BCeM TrojaM OOydeHHs Ha
YPOBHE OCHOBHOTO 00I11€T0 00pa30BaHUsI.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pE3yJbTaTam
OCBOGHMsSI ~ paboyeil  mporpamMmbl,  paclpeiesiCcHHbBIM IO  TrojJaM  oOyuYeHus,
CTPYKTYPUPOBAHO TakuM OOpa3oM, 4YTOObI KO BCEM OCHOBHBIM, HPUHIIMIHAIBHBIM
BonpocaM  oOydJaromigecss — OOpaimlajuch  HEOJHOKpPATHO,  4YTOOBI  OBJIAJICHUE
MaTeMaTUYeCKUMHU TMOHATHSIMUA M HaBBbIKAMHU OCYILIECTBISUIOCH IOCJIENIOBATENbHO U
NOCTYNaTeIbHO, C COOJIIOJICHUEM TMPUHIMIA [PEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCH B OOIIYI0 CHCTEMY MaTeMaTHUYeCKUX NpeacTaBieHuil ooydaromuxcs ¢ 311P,
pacmmpsisi U yrayomnsas e¢, oOpa3ysi MPOYHBIE MHOXKECTBEHHBIE CBs3u. OOmme Ienu
u3ydeHus: yuyeOHoro npeamera «MaremaTtukay MNpeAcTaBieHbl B pabodeil mporpamme
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

OcoOenHocTH 0TOOPA M aANTALIMH Y4e0OHOr0 MaTepuaJia 1Mo MaTeMaTuKe

OOyuenue yueOHOMY mipeaMeTy «MaTemaTuka» CTPOUTCS Ha  CO3JaHHUH
ONTUMAJIBHBIX YCIIOBUM [IJIi YCBOEHHUSI MPOTPAMMHOIO Marepuaia oOy4arol[uMUcs ¢
311P. bonbiioe BHUMaHHUE yIEseTCs OTOOPY y4eOHOro marepuaia B COOTBETCTBUU C
OPUHLUIIOM JOCTYITHOCTH INPU COXpPaHEHMH 00Iero 0a30BOTr0 YpOBHS, KOTOPBIH IO
coJiepKaHuIo U 00beMy ajmanTupyetcs st oOyuatoniuxcs ¢ 3[IP B cooTBeTCTBUM C HX
0COOBIMH 00pa3oBaTeNbHBIMUA MOTpeOHOCTSIMU. OOJerdaercs OBIAJACHHE MaTepUaIoM
obOyuatomumucs ¢ 3IIP mocpeACTBOM €ro AeTaibHOTO OOBSICHEHUS] C CUCTEMaTUYECKUM
MOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKH B MPUMEHEHUU 3HAHUW, UCIIONb3YysS MPUEMBbI
aKTyanu3aluu (Bu3yajabHasi onopa, mamsTKa).



Pabouas mnporpamMMa mpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX HW3MEHEHMI:
yMEHBIIEHNUE 00beMa TEOPETUUECKUX CBEICHUI, BBIHECEHUE OTAEIbHBIX TEM WJIU LIEJBIX
pa3ziesoB B MaTepUalibl 11 0030pHOT0, 0O3HAKOMUTEIBHOTO U3yUYEHHUS.

N3meHenus: mporpammsl B 5-9 kiaccax

Maremaruka B S u 6 Ki1accax

B  O3HakOMHTENBPHOM IUIAaHE W3y4aloTcs ciaeayromue TeMbl: «Pumckas
Hymepauus», «PaBubie purypos», «lununap, konyc, mapy, «Kyo», «[IpsMoyronbHbii
napauienenunen», «llepemenienne mo KOOPAMHATHOW TpAMOW», «Moxynp uwuciay,
«HucnoBble npomexyTkn»; «Macmrad» (u3ydaercss B kypce «I'eorpadus»);
«M300paxeHne reoMeTpuuecKux (QUryp Ha HETMHOBAHHON Oymare ¢ MCIOJIb30BaHUEM
UUPKYJS, JUHEWKHU, YTOJbHUKA, TpaHCIOPTHpa», «JlnuHa okpyxHOCTH», «Ilmomans
kpyra», «llapamnensHble mpsiMbie», «llepneHnukynsphusle npsmeie», «OceBas U
HEHTpaJIbHAas CUMMETpur» (M3y4yaeTcss B Kypce reomerpun); «beckoHeuHbie
MEePUOJINYECKUE JeCATUUHBIC pobu. JlecaTnanoe mpuOImKkeHne 0ObIKHOBEHHOM TpOOM»
(u3ydaercs B Kypce anreopsl).

YMeEHbIIAETCA KOJIMYECTBO YACOB HA CleAylolue TeMbl: «Pemenne ornueckuii
3amawy, «limHa orpeska», «llkane», «PacnpenennTenbHblld 3aKOH YMHOKEHHS,
«3anuck Mpou3BeACHUSI ¢ OYKBEHHBIMU MHOXKUTEIIMUY», «llocTpoenune xoHbUrypanui
U3 yacTed mpsiMoil, OKPYKHOCTH HAa HEJTMHOBAHHOM W KJeT4yaTou Oymarey, «Jlenurenu u
kpatHble. [lpusznaku penumoctn», «HauOonbmuii oOWMKA JenUTeNlb U HaWMEHbILIEE
oOmiee kpaTHoe. JlemuMocTh CyMMBbI U npou3BeneHus». «llpuBeaenue npodu Kk HOBOMY
3HaMeHareno», «HaxoxkaeHne 4yacTu Ueiaoro M Leyoro mo ero dactu». «OKpyrieHue
NECATUYHBIX JIpoOei». «PemeHue 3amad mepebopoM BCEX BO3MOMHBIX BapHAHTOBY.
«CocTtaBieHre OyKBEHHBIX BBIPRKEHHUI 10O YCIOBUIO 33a/1aun». BrIcBOOOIMBIIIMECS Yachl
UCIIOJIB3YIOTCS HA TOBTOpEHHE (B Hayajie M KOHIIE Y4yeOHOro roja), Ha H3y4ueHHe
HauOoJee TPYIHBIX U 3HAYUMBIX TeM: B V KJlacce — Ha PellieHue YpaBHEHUH, IPUBEICHHE
Ipodu K HOBOMY 3HAMEHATEI0, YMHOXKEHHUE U JIeJICHUE IECATUUHBIX Ipo0eil, nu3mepeHue
yriioB; B VI kiacce — JOEHUCTBHUS C MOJOXKUTEIBHBIMUA W OTPHUIATEIbHBIMU YHCIIAMH,
pellleHre ypaBHEHUH, CII0)KEHWE W BBIYMTAHUE YHCEN, COACPKAIIMUX IENYI0 U JPOOHYIO
4acTh, HA YMHOXXEHHE U JIEJI€HUE OOBIKHOBEHHBIX JpOOEH.

Auredpa
B o3HakoMUTEIBRHOM IUIAHE M3y4aloTca cieayromue TeMbl: «MppaimoHanbHbIC
qucIa. JlericTBUTEIIbHBIE quCIIay, «CpaBHeHue JIECTBUTEIIbHBIX 4uCell,

apupMeTHIYeCKUEe  JICUCTBUS ¢  JSHCTBUTCIBHBIMU  duciaamu», «HaxoxneHue
NpUOMKEHHBIX 3HAYEHHWI KBaJpaTHOTO KOpHs», «Teopema Buera», «Pemenus
YPaBHEHUN TPEThEU U YETBEPTOU CTEIIEHEN PA3TI0KEHUEM HA MHOXKUTENIN», « DyHKIHS Y
= VX U ee rpapuk», «IlorpemHocTs U TOYHOCTb NPUONHIKEHUSY, «UETHbIE U HEYETHBIE
bynkumm», «Dynkuus y=x"», «DyHkuus y= ax’, ee rpapuk u cBoictBa. ['paduku
ynkmit y= ax’> + n u y=a(x-m)’, «YpaBHeHHE C JIBYMs IEPEMEHHBIMU U €r0 TPaPUK»,
«I'paduueckuil cmoco® pemieHus CUCTEMBbl YypaBHEHHi», «l300paxeHne dIeHOB
apu(pMETUYECKO M TEOMETPUYECKON MpOrpeccuii TOYKaMHU Ha KOOPAMHATHOU
IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAIBHBIN pOCT. CII0KHBIE TPOLIEHTHD.
YMeEHbIIAETCA  KOJIMYECTBO  4YacOB  Ha  HM3ydeHHEe  TeM: «DopMyib,
«JloKa3aTesbCTBO TOXKAECTBY, «JIMHEMHOE  ypaBHEHME C JBYMS HEHU3BECTHBIMUY,
«I"'paduk nMHEHHOro ypaBHEHUsI C IBYyMsl NepeMeHHbIMU», «['paduueckoe perieHue



JMHEWHBIX YPAaBHEHMM W CHUCTEM JIMHEMHBIX YypaBHEHUI», «CBOWCTBAa KBaJApaTHYHOU
byHKITUI.

BricBoOOIMBIIIMECS Yachl MCIOJIB3YIOTCS IS JIydiled mnpopaboTku Hambosee
BAXKHBIX TeM Kypca: «Pemenue ypaBHeHuin», «PelleHue CcucreM ypaBHEHUN,
«CoBMecTHBIE JAeiCTBUS ¢ ApoOsimuy, «lIpuMeHeHHne CBOWCTB apuMETHUUECKOro
KBaJI[paTHOTO KOpPHS»; Ha MOBTOPEHHUE, pPEUICHUE 3a/1a4, MpeoOpa3oBaHUe BBHIPAKEHUH, a
TaK)Ke Ha 3aKPEIUICHUE U3YYEHHOI0 MaTepuaa.

I'eomerpust

OCHOBHOE BHUMAaHHUE YIEISIETCS NMPAKTHYECKOW HAIIPaBICHHOCTH Kypca, UCKIIIOUHB
U YIIPOCTUB HanOoJiee CIOXKHBIN JUIsl BOCIIPUSTUSL TeopeTudeckuit matepuai. Ha ypokax
reOMETPUH MAaKCUMaJbHO HCHOJIB3YIOTCS HAIJISIAHBIE CpeAcTBa OOydeHHs, OoJblie
IPOBOJUTCS MPAKTHYECKUX PabOT C ydalllMMHCs, pematorcs 3a1adyi. CTpOUTh pelieHne
3a/1a4 IpH IMOCTOSTHHOM OOpAIllEHUH K HATJISAHOCTH — PUCYHKAM M YEPTEXKAM.

O3HaKOMHTENBHO JAKOTCS TEMBL: « T€OpeMBI U OKAa3aTEIbCTBO. AKCHOMBD»,
«JlokazarenbcTBO  OT  NPOTUBHOrO»,  «CymecTBoBaHME W E€IUHCTBEHHOCTh
NEPNEHAUKYJIApa K OpsaMon», «Meroj reoMerpuyeckux Mecr», «MeTton yJIBOCHMS
Meauansl», «Teopema Dameca U TeopemMa O MPOMOPILHUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroyibHuKa», «/3MeHeHne TpUroHOMETpUYECKUX (PYHKIUN MPU BO3pAaCTaHUU
yria», «DopMyJbl 171 paguyCcoB BIIMCAHHBIX U ONKUCAHHBIX OKPYKHOCTEN MPaBUIIbHBIX
MHOT'OYT'OJIBHUKOBY», «YpaBHEHHUE MPSAMON», «JIBuxkeHue», «CBOWCTBAa JIBHIKECHHS,
«Teopema 0 mnpousBeIeHHHM OTPE3KOB XOPJA, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB
CEKYILUX, TEOpeMa O KBaJpaTe KacaTeIbHON.

VYMeHbIaeTcss KOJIMYECTBO 4YacoB Ha u3yuyeHHe TeM: «CHMMeTpUuYHBbIE (QUTYpBHI.
OcHOBHBIE ~ CBOWCTBA  OCEBOM  CHUMMETpUM», «lleHTpanpHas  CHUMMETpHUS»,
«ITapamnensubiit  neperoc», «lloBopot», «IIpeoOpazoBanne momodbus. IlogoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJauM Ha IIOCTPOCHHE C TOMOIIBIO
HUPKYJIsl M JMHEWKW», «JlekapToBBl KOOpAMHATBHI Ha IUIOCKOCTW», «Pemenue
TpEyroabLHUKOBY, «[logobue hurypy.

BricBoOo1MBIIIMECS Yachl OyAyT UCIOJIb30BaHbl Ha PEILLICHUE 33/1a4 U MOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3u ¢ TeMm, YTO JaHHBIA KypC BbI3bIBA€T HAMOOJBIINE CIOXHOCTU JUJIS
oOyuaroruxcst ¢ 3[IP, cBsizaHHbIE €O CHW)XKCHHBIM YPOBHEM PAa3BUTUSA CIIOBECHO-
JOTMYECKOI0 MBIIIJICHUS], €T0 U3yUYE€HUE CTPOMUTCS Ha 6a30BOM ypOBHE U JOCTYIHOM JUISI
YYEHHKOB Marepuane. OCHOBHOE BHHMMAHHME YJAENSAETCA pas3zeiiaM, CBS3aHHBIMH C
IIOBTOPEHUEM NPOWIEHHOIO MAaTepHasld, YBEIWYUBAETCS KOJHWYECTBO YNPAKHEHUH H
3a/IaHA, CBS3aHHBIX C IPAKTUYECKOH JESTEIIbHOCTHIO 00YUYaOIINXCS.

IlepecMOTpeHO cCoOAepKaHME TEOPETHYECKOTO MaTepualla M XapakTep €ero
U3JIOKEHUSA: TEOPETUUYECKUM MaTepuaj MPENOJHOCUTCA B IMPOLECCE PELICHUS 3aaad U
BBINIOJIHEHUS 3a/IaHUI HATJISIAHO-MIPAKTUYECKOTO XapakTepa; HE TPeOYIOTCS BBIBOJABI U
3alIOMUHAHKUE CIIOXKHBIX (OPMYJI, pEUICHUSI HECTAaHIAAPTHBIX, TPYAOEMKUX 3aaHuil. Psn
TEM M3Yy4YaeTcsl B 03HAKOMUTEIBLHOM ILJIaHE.

ITIpumepHbie BUABI AeATeIbHOCTH o0yuaomuxcs ¢ 3IIP, o0ycioB/ieHHbIE 0COOBIMHU
o0pa3oBareibHbIMU NMOTPEOHOCTAMH U O0ecledyHBaIOIUE OCMBICJIEHHOE OCBOEHHE
coaepkaHum odpa3oBanus no npeamery «MaremaTuka



Conepxxanue BUIOB JesaTenbHOCTH oOydaromuxcs ¢ 3P ompexpensieTcss ux
0CcOOBIMU 00pa30BaTEbHBIMU MOTPEOHOCTSAMHU. [lOMHUMO MIMPOKO HCHOJIB3YEMBIX B
DOAOIT OO0 o0uux 1ys Bcex 00yqarolmuxcs BUJIOB ACATEIbHOCTA YCHUJIMBAIOTCS BUIBI
NEeSTENbHOCTH creuu@uuHble [ JaHHOW KaTeropuud JeTeil, obecrneunBaroume
OCMBICJIEHHOE OCBOCHME COJIEpKaHMsI 00pa30BaHUs IO MPEIMETY: YCHICHUE MPEIMETHO-
MPAKTUYECKON NEATEIbHOCTU C aKTUBU3ALMENH CEHCOPHBIX CHCTEM; YEpPEIOBAaHUE BUIOB
NEeATENbHOCTH, 3aJIEUCTBYIOLINX PAa3JIUYHbIE CECHCOPHBIE CUCTEMbI; OCBOCHHE MaTepuaia
C ONOpONl Ha AQJIrOPUTM; «IMOLIArOBOCTb» B M3YYEHUU MATEpUalia; HCIOJIb30BaHUE
JIOTIOJTHUTEIHPHONW BU3YaTIbHOU OMOPHI (CXEMBI, IMIA0JIOHBI, OTIOPHBIE TAOIUIIHI); peUeBOM
OTYET O MPOUECCE U Pe3yJbTaTe JEATEIbHOCTH; BBINOJIHEHUE CHEUHUABHBIX 3aJaHUM,
00eceUnBaAIONINX KOPPEKIUIO PEryJlUy y4eOHO-I103HABATENbHON NIESITEIbHOCTH U
KOHTPOJIb COOCTBEHHOI'O pe3yjbTaTa.

Temarnueckas U TepMUHOJOTHYECKasA Jiekcuka cooTBeTcTBYeT PAOIT OOO0.

Jlnst  oOywarormuxcst ¢ 3[IP  cymiecTBEHHBIM SIBIISIIOTCST TIPHEMBI  pabOTHI ¢
JEKCUYECKUM MaTtepuaioM 1o mnpenMery. IIpoBoautcss cnenuanbHas paboTa Mo
BBEJCHUIO B AaKTHUBHBIM CJIOBapbh OOYYAIOUIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHUHU.
N3ydaembie TEpMUHBI BBOJSTCS Ha TMOJKMCEHCOPHOM OCHOBE, 00si3aTelibHA BHU3yasibHas
MOJJIEpKKa, aJrOPUTMbl pabOThI C ONpE/EICHUEM, OMIOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo y‘l€6HOI‘O npeamerTra «MaTemMaTuKa» B y‘l€6HOM ILIaHEe

B coorBerctBUM ¢ @DenepaibHbIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOT'O 0o0OHIero oopa3oBaHus yueOHbIN npeaMer «MaTeMaTuka» BXOAUT
B IpeIMETHYI0 00nacTh «MareMatruka U MHGOPMATHKA» U SBJISETCSA 00sA3aTeNIbHBIM /IS
uzydyenus. B 5-9 kmaccax yueOHbIil npeameTr «MaTeMaTruka» TpaJIULUOHHO U3y4aeTcs B
paMKax CIeAyroIIuX y4eOHbIX KypcoB: B 5-6 kiaccax — kypca «Marematuka», B 7-9
KJ1accax — KypcoB «AnireOpa» (BKJIHOYasi AJIEMEHThl CTATUCTUKHU U TEOPUU BEPOSTHOCTEH )
u «['eomerpus». Hacrosieir mporpaMMoii BBOJUTCS CaMOCTOSATEIIbHBIM yUeOHBIH KypC
«BeposTHOCTh U CTaTUCTUKAY.

OO0miee 4mClIO YacoB, PEKOMEHJIOBAHHBIX JUISI M3Y4YeHHUs MaTeMaTuKu (0a30BBIi
YPOBEHB) Ha YPOBHE OCHOBHOTO 00IIIero oOpaszoBanus, — 986 vacoB: B 5 kimacce — 170
yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 vacos (5 yacoB B Hezento), B 7 kinacce — 204
yaca (6 JacoB B HeJeno), B 8 kiacce — 204 gaca (6 yacoB B Henenmo), B 9 kimacce — 238
yaca (7 4acoB B HEJEINIO).

I[lnanupyemblie pe3yJbTaThl 0CBOEHHS YUeOHOT0 npeamera «MareMaTuka» Ha
YPOBHE OCHOBHOIO 00111er0 00pa3oBaHusA

N3yyenue MareMaTHKud Ha YpOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUsI HAMPABICHO
Ha gocTxkeHue oOydarorumucs ¢ 3[1P TMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB OCBOEHUS yU€OHOTO IIPEIMETA.

JInuHOCTHBIE  pe3yJabTaTbl  OCBOCHHMS  MPOrpaMMbl IO  MaTeMaTHKe
XapaKTEPUIYIOTCS:

NATPHOTHYECKOE BOCIIUTAHME:



MPOSIBJICHUEM HHTEPECAa K MPOIUIOMY M HACTOAIIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSIM POCCUUCKUX MATEMAaTHUKOB M POCCUKUCKOU
MAaTEMATUYECKOM IIKOJbI, K MCIIOJb30BAHUIO ATHUX IJOCTHXKEHMM B JIPYTHX HayKax M
MPUKIIAIHBIX cdepax;

rPaKAAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHHUIO 00s3aHHOCTEN rpakJaHWHA U pean3alliu ero mpas,
NpeACTaBIEHUEM O MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS  Pa3IMUYHBIX
CTPYKTYD, SBJICHUH, MPOIETYP TPAKIAHCKOr0 00IIecTBa (HapuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJICHHIO OSTUUYECKHUX TIPoOJieM, CBSI3aHHBIX C TMPAKTUYECKUM
IIPUMECHEHUEM JOCTHKCHUM HAYKH, OCO3HAHUEM BaXXHOCTH MOPAIBHO-3THYECKUX
MIPUHIIUIIOB B JAEATEIILHOCTH YUCHOIO;

TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOM HAa AKTUBHOE yYacTHE€ B PEHICHWM MPAKTHUYECKUX  33/]a4
MAaT€MaTH4YE€CKOW  HAMpPABIECHHOCTH, OCO3HAHWEM  BaXHOCTH  MAaTEMaTHUYECKOrO
oOpa3oBaHUsSI Ha TPOTSHKEHUUM BCEH KU3HM ISl YCHEIIHOW mpodeccuoHanbHOM
NEATeIbHOCTU W Pa3BUTHEM HEOOXOJIUWMBIX YMEHHH, OCO3HaHHBIM BBIOOpOM U
MOCTPOCHUEM WHJUBUIYAIHHON TPaeKTOPUU OOpa3oBaHUS M >KM3HEHHBIX IUIAHOB C
Y4E€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

ICTETHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K DMOIIMOHAJLHOMY M ACTETHUYECKOMY  BOCHIPHATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a7ad4, peUIeHUH, PacCyXJACHUW, YMEHHUIO BHJICThH
MaTE€MaTUYE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

HEHHOCTH HAYYHOI'O MMO3HAHUSA:

OpUEHTAllMEXd B  JICATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY  HAy4HBIX
peACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSI 4YEJIOBEKa, MNPUPOALI U
oOliecTBa, TIOHMMaHUEM MaTeMaTH4YeCKOM HaykKhu Kak cdepbl YeloBEYECKOU
NESTEIIbHOCTH, J3TAallOB €€ Pa3BUTHUS M 3HAYUMOCTH JUIS PA3BUTUA [UBUJIM3ALINU,
OBJIAJICHUEM S3bIKOM MATEMATUKA W MATEMaTHUYECKOM KYJIbTYpPOM KaK CpPEICTBOM
IO3HAHUA MHpPA, OBJAJCHUEM IPOCTCHMIIMMUA  HAaBbIKAMH  HCCJIEI0BATEIbCKON
JIeATEJIbHOCTH,

¢pusnueckoe BocnuTaHue, GOpMHUPOBAHHE KYJbTYPbl 3A0POBbS U
IMOUMOHAJIBLHOIO 0JIaronoJIyyus:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUYECKHE 3HAHUS B HHTEPECAX CBOETO 310POBbBS,
BEJICHUS 370pOBOr0 00pa3a >KU3HHM (3I0pOBOE MHUTaHWE, COAITAHCUPOBAHHBIN PEKUM
3aHATUN U OTJIbIXA, PEryJsipHas pu3nUecKas akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKA
pedrekcuy, mpU3HAHMEM CBOETO IpaBa Ha OMMUOKY W TAaKOTO JKE€ IIpaBa JApPyroro
YEJI0BEKA;

IKO0JIOrHYEeCKOe BOCIIUTAHME:

OpUEHTAllME Ha MPUMEHEHUE MATEMATUYECKUX 3HAHWUM Ui PEIICHUS 3a7ad B
00J1aCTH COXPAHHOCTH OKPY’KAIOIICH CpeJbl, TUIAHUPOBAHUS TIOCTYNKOB M OIICHKUA WX
BO3MOKHBIX TIOCJIEJICTBUN JUISI OKpY)KAloIIed Cpeabl, OCO3HAHHEM TJI00abHOTO
XapakTepa SKOJOTHUECKUX MPOOIeM U MyTel UX PEIICHUS;

aJanTauus K U3MEHSIOUNMMCS YCJIOBUAM COUMAJBHON U IPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIIOBUSIX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH YE€pe3 MPAKTUYECKYIO ACSATEIbHOCTh, B TOM YHCJIE YMEHUE



YUUTBCS y APYTHX JIO/CH, TpHUOOpeTaTh B COBMECTHOM NIEATEIHHOCTH HOBBIC 3HAHMUS,
HABBIKA ¥ KOMITETCHIIUH U3 OTBITA IPYTHUX;

HEO0OXOIMMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHHM, B TOM 4yucie (HOPMYITUPOBATH
U7IeH, MOHATHUS, TUIIOTE3bl 00 00BEKTaX W SIBICHUSX, B TOM YHCIIC PaHEe HE M3BECTHBIX,
0CO3HaBaTh Je(PUIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOEC
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTHPOBATh TPUHUMAEMBIEC PEIICHHS
U JIefcTBUsA, GOPMYIMPOBATH U OLIEHUBATH PUCKH U MOCIEACTBHS, (OPMHUPOBATH OIBIT.

MeTtanpeaMeTHbie pe3yJbTaThl:

B pesynbrare OCBOEHUS MpPOTpaMMbl IO MaTeMaTWKE Ha YPOBHE OCHOBHOTO
obmrero obpaszoBanus y obyuatomerocst ¢ 3I1P 6ynyt chopmupoBanbl MeTanpeaMeTHbIE
pe3ynbTaThl, XapaKTEPHU3YIONIUECS OBIAJACHUEM YHUBEPCAIBHBIMU TO3HABATEIHHBIMH
JEUCTBUSAMH, YHUBEPCATHbHBIMA KOMMYHHUKATUBHBIMU JCUCTBUSIMUA W YHUBEPCATbHBIMU
PETYISTUBHBIMU JCHCTBUSMHU.

OgyaieHUue YHMBEPCAJIbHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeCTBUSIMU:

yCTaHABIMBaTh  NPUYMHHO-CICACTBCHHBIE  CBSI3U B XOJ€  yCBOCHHUSA
MaTEMaTUYECKOr0 MaTepuaa;

BBISBIISITH ACUIIUT AAHHBIX, HEOOXOIUMBIX JIJIsl PEIIEHUs] MTOCTaBICHHON 3a/1auu;

C TIOMOUIBIO YYMTEINs BBIOUPATh CIOCOO penieHus MaTeMaTHYeCKOW 3ajadu
(cpaBHMBaTh BO3MOKHBIE BAPUAHTHI PEIICHHS);

OPUMEHSATh ¥ MPeoOpa3oBbIBATH 3HAKM M CHUMBOJIBI B XOJI€ PEIICHUS
MaTEeMaTUYECKUX 3a]1a4;

yCTaHABIMBAaTh HCKOMOE M JIaHHOE IMpH pPEIICHWH MaTeMaTU4YeCKON 3anayi;

MOHUMAaTh ¥ WHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUAOB U (opM
NPEICTABICHHUS,

WLTIOCTPUPOBATH peliaeMble 3a7aun rpaduIecKuMu CXeMaMu;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMALIHIO.

MOHUMAaTh W HCIOJB30BaTh MAaTEMaTHYECKHE CPEACTBA HArMAAHOCTU (Tpadukwy,
auarpaMmbl, TaOJMWIBI, CXEeMbl H Jp.) A  WUIIOCTPAallUH, WHTEPIpETalny,
apryMeHTaIluu.

OsiaseHue YHHUBepPCAJIbHBIMH yueOHBIMU KOMMYHHKATHBHBIMH
NEeUCTBUAMM:

OpPTraHU30BBIBATh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH B IPOLIECCE PELIEHUS 3a/1ay;

B3aMMOJICHCTBOBATh M HAXOAUTh OOIIME CIMOCOOBI paboThl; paboTaTh B rpymIle:
HAXOJUTh OO0IIee pEelIeHUe U pa3peliaTh KOH(IUKTH HA OCHOBE COIJIACOBAaHUS MO3ULIUN
U yd€Ta HWHTEPECOB; CIyHIaTh MapTHEpa; QGOpMYyIUpOBaTh, ApryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHE;

MIPOTrHO3UPOBATh BOZHUKHOBEHUE KOH(MIUKTOB MPU HAIMYUU Pa3HbIX TOUYEK 3PEHUs
U pa3peniath KOH(IUKTHI HA OCHOBE YUETa MHTEPECOB U MO3UIMN BCEX YUYACTHUKOB;

apryMEHTHUPOBATH CBOIO MO3UIMIO U KOOPJIUHUPOBATH €€ C MO3ULUSIMH MapTHEPOB
B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIETo PEeIIeHUsI B COBMECTHOM 1€ATEIbHOCTH;

BBITIOJIHATh CBOIO YacTh pPaOOThI, OCTUTAaTh KAYECTBEHHOTO pe3yJibTara H
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI;



OLICHMBATh Ka4€CTBO CBOETO BKJIAJIa B OOLIUIA MTPOIYKT.

OBJ1aieHN e YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJSTUBHBIMU AeHCTBUSIMM:

CTaBUTb LIE€JH, BBIOUPATh W CO3JaBaTh AJNTOPUTMbI JJIi pPEUIEHUs Y4YeOHBIX
MaTEeMaTUYECKUX MpoOIieM;

IJJAHUPOBATh U OCYULIECTBIATH JIEATEIBHOCTD, HAIIPABJIECHHYIO HA PELICHUE 3a7a4
VICCIIEI0OBATEIIbCKOIO XapaKTepa.

dbopMynupoBath M yACpKHUBaTH Y4EOHYIO 3a/lady, COCTaBISTh IVIAH U
IOCJI€A0BATEIBHOCTh JCHCTBUM;

OCYIIECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBL;

KOHTPOJIMPOBATh MPOLECC U Pe3yJIbTaT yueOHON MaTeMaTH4YECKOM IeATEIbHOCTH;

aJICKBAaTHO OLIEHMBATh MPaBUJIBHOCTh WM OMIMOOYHOCTH BBINOJHEHHUS y4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pelIeHUS;

CIMYaTh CrMoco0 NEWCTBHUS M €ro pe3yibTaT C 3aJaHHBIM JTAJIOHOM C LENbIO
0oOHapyKeHHsI OTKJIIOHEHUH U OTIUYMM OT ITAJIOHA.

NpeABUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEIIEHUU YyueOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, MO KOTOPHIM HE OBLI JIOCTUTHYT TpeOyemblil pe3ysbTar
NESITENHbHOCTH, OMNPEACNSITh IMO3UTUBHBIE W3MEHEHHS W HampaBieHHs, TpeOyromue
JnaabHenIel padoThl;

PETYJIMPOBATH CIIOCOO BHIPAXKEHUS IMOIUH.

IIpenmeTHbIE pe3ynbTaTbl OCBOEHHUS MPOIPAMMBI [0 MAaT€MAaTHUKE MPEIACTABIICHBI
no rojaM oOydYeHHsS B paMKaxX OTICIbHBIX y4eOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 kmaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposTHOCTh u
CTaTUCTHKAY.



PABOYAS ITPOITPAMMA YUYEBHOI'O KYPCA «MATEMATUKA». 5-6 KIIACCBI

esu n3yyeHust yueOHOro Kypca

[TproputeTHBIMH LIETIMHU 00yUYEHHUSI MaTeMaTUKe B 5—6 Kiaccax sIBJISIOTCA:

" npojoJKeHHEe (HOPMHUPOBAHMSI OCHOBHBIX MAaT€MaTWYECKUX MOHATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpuyeckas Qurypa), oOeCHeuMBaIOMIUX MPEEeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHMs 00yYarOIINXCS;

" pa3BUTHE MHTEJUICKTYaIbHBIX U TBOPUECKUX CrOcOOHOCTEN oOyuaromuxcs ¢ 3I1P,
MO3HABATENIbHON aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHHM, HHTEpeca K U3yUECHHIO
MaTeMaTHKHU;

* noaseneHue odyuyatomuxcsi ¢ 3[1P Ha 1oCTymHOM Il HUX YpOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KaOIIEro MUpa;

* (QopmupoBaHuE (PYHKIMOHAIBHOM MaTeMAaTUYECKOM TI'pPaMOTHOCTU: YMEHHUS
pacrno3HaBaTh MaTeMaTH4YecKue OOBEKTbl B PEAIbHBIX >KU3HEHHBIX CHUTYyalUsX,
IIPUMEHATh OCBOEHHBIE YMEHHSI LISl PELICHUS TPAKTUKO-OPUEHTHPOBAHHBIX 3aad4,
MHTEPHPETUPOBATh IMOJYUYEHHBIE PE3YyJIbTaThl U OLEHUBATH MX HA COOTBETCTBUE
MMPAKTUYECKON CUTYALUU.

OCHOBHBIE JIMHUM COJEpKaHMS Kypca MaTeMaTMKu B 5-0 kjaccax —
apumeTnyecKkas U TeoMETpUYEcKasi, KOTOpPbIE Pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJIHAKO, HE HE3aBHCHMO OJHA OT JIpyroi, a B
TECHOM KOHTaKT€ M B3auUMOJEWUCTBHM. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU aJIreOpbl U ONMUCATENbHON CTATUCTUKMU.

N3yuyenne apupMeTHUECKOro Marepuaja HAYMHAETCS CO CUCTeMaTH3aluu |
Pa3BUTHS 3HAHUM O HaTypaJbHBIX YMCIIAX, NOJYYEHHBIX B HavanbHOW 1miKkoue. [Ipu aTom
COBEpIICHCTBOBAHUWE  BBIUMCIUTEIBHOW  TEXHUKM U (OPMHUPOBAHME  HOBBIX
TEOPETUYECKUX 3HAHMM COYETAeTCsl C pPa3BUTUEM BBIYMCIHUTEIBHON KYyJIbTYphl, B
YACTHOCTH C OOy4Y€HHEM MPOCTEHIINM MpHEMaM MPHUKUAKHA U OLIEHKH pPE3yJIbTaTOB
BBIYMCIICHUH. 3yueHne HaTypanbHBIX YUCEN MPOJOJDKAETCS B 6 KIIacce 3HAKOMCTBOM C
HaYaJIbHBIMU TTOHATUSAMU TEOPUU JETHUMOCTH.

Jpyroii KpynHblii OJOK B COAEp)KaHUM apU(PMETUYECKOM JIMHUM — 3TO JPOOH.
Hayano usyueHuss OOBIKHOBEHHBIX U JECATUYHBIX IpoOEH OTHECEHO K 5 Kjaccy. DTo
NEPBBIM 3Talm B OCBOEHUM JpoOei, Korjga NPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
UESIMH, TIOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX JpOOEil B MOJIHOM
00BbEME MpPENUIECTBYET HU3YUYEHHMIO JECATHYHBIX JIpOoOei, 4TO 1Leaecoo0pa3HO C TOUKH
3pEHUs JIOTUKU U3JI0KEHHs YMCIOBOW JIMHUH, KOT/Ia IIpaBUila JEHUCTBUH € 1€CATUUHBIMU
IpoOsIMH MOXKHO 0OOCHOBAThH y>K€ M3BECTHBIMHU aJIFOPUTMAMHM BBIIIOJIHEHUS! AEUCTBUN C
OOBIKHOBEHHBIMU ~ JIpOOSIMH. 3HAKOMCTBO C JCCATHYHBIMUA JPOOSIMU  PACHIUPUT
BO3MOKHOCTH Il TMOHMMAaHHSA OOYYarOIIMMHCS TNPUKIAIHOTO MPUMEHEHHUs] HOBOM
3alMCH MPU U3YYEHUH JPYTUX NPEeIMETOB U MpPU MPAKTUYECKOM HUcIoJyib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOM 3Tal B U3YUYCHHH IPOOEH, TJIe MPOUCXOAUT COBEPIICHCTBOBAHHUE
HABBIKOB CpaBHEHHA MU MpeoOpa3oBaHHs ApoOeid, OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX
IrOPUTMOB, OTTAYMBAHWE TEXHUKH BBIYMCIICHHI, B TOM UYHWCJIE 3HAYEHHUH BBIPAKECHUU,
coJiepKaluX U OOBIKHOBEHHbIE, U JAECATHUYHbIE JPOOU, YCTAHOBJICHUE CBS3EU MEXKIY



HUMH, PAacCMOTPEHHE NPHUEMOB peIIeHHd 3agad Ha JpoOu. B Hawane 6 kiacca
IPOUCXOIUT 3HAKOMCTBO C IIOHATHEM IPOIIEHTA.

Oc00EHHOCTBIO U3YYEHUS MOJIOKUTEIBHBIX U OTPULIATEILHBIX YUCET SBISIETCS TO,
YTO OHM TAaKXE€ MOI'YT pacCMaTpuBaTbCs B HECKOJIBKO 3TamoB. B 6 knacce B Havaie
u3ydeHus: TeMbl «IloJOXKUTENbHBIE M OTPULIATEIBHBIE YHUCIIA» BBIIEISAETCA MOATEMA
«llenpie yucna», B paMKax KOTOpPOMl 3HAKOMCTBO C OTPUUATEIbHBIMU YHUCIAMU U
JNEHUCTBUSAMHU C MOJOKUTEIbHBIMU U OTPULATEIbHBIMU YHCIAMU MMPOUCXOAUT HA OCHOBE
COZIEPKATEIIBHOTO IOAX0Ja. OTO NO3BOJAET HA JOCTYIHOM YPOBHE II03HAKOMMTh
yYaIMXCsl MPAKTUYECKH CO BCEMH OCHOBHBIMHU TMOHSTHSIMU TEMBI, B TOM YHUCJIE U C
OpaBWJIAMM 3HAKOB TMpPU BBINOJIHEHUH apudmernueckux JnedctBuil. HM3yueHue
palMOHAJIBHBIX YHCENl Ha 3TOM HE 3aKOHYUTCH, a OyJeT MPOJIOJIKEHO B Kypce anreopst 7
KJIacCa, YTO CTaHET CJIEAYIOUIMM IPOXOAOM BCEX MNPUHLMIHAIBHBIX BOIPOCOB, TEM
caMbIM pa3zielieHne TPYAHOCTEN 00JIeryaeT BOCIIpUATHE MaTepuraia, a pacipeeieHlue BO
BPEMEHU CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipn 00yueHUM pelIeHUI0 TEKCTOBBIX 3ajad B 5—6 KjaccaXx HCHOJIBb3YHOTCS
apumeTrnyeckue NpUEeMbl pelieHus. TeKCToBble 3ajauM, pellaeMble HpU OTpabOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMaTpPUBAIOTCS 3aJa4d CIEAYIOIIMX
BUJIOB: 3aJ[aud Ha JIBWKEHHUE, HA YaCTH, HA OKYIIKH, Ha padOTy U MPOU3BOIUTEILHOCTD,
Ha IPOLEHTHI, HA OTHOLIEHUs U nponopuuu. Kpome toro, odyyaromuecs 3HAKOMSATCS €
npyueéMaMu pelIeHusl 3a]ad [epedOpoOM BO3MOXKHBIX BApUAHTOB, y4yaTcsi paboTaTh ¢
uH(popmalmei, mpeacTaBIeHHOW B popMe TaOJIUILL WU AUArpamM.

B paboueit mporpamMmme mpeaycMOTpeHO ¢GOPMUPOBAHUE MPOIEIEBTUYECKUX
anredpanyecKux MpeacTaBieHuil. bykBa kak CHMBOJ HEKOTOPOTO YMCia B 3aBUCUMOCTHU
OT MaTE€MaTUYECKOI0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHasi CHMBOJIUKA HIMPOKO
UCIIOJIB3YETCSl MPEXKIE BCEro JUisl 3alMucy OOIIMX YTBEPKIACHUN UM TMPEIJIOKECHUM,
dbopMyn, B YACTHOCTH [UIsi BBIUMCICHUS TEOMETPUYECKUX BEJIMYMH, B KayeCcTBE
«3aMECTHUTENS» YUCTA.

B kypce «Marematuknm» 5-6 KIaccoB MpEACTaBICHA HArJsHas TE€OMETPUs,
HafpaBJeHHas: Ha Pa3BUTHE OOPa3HOTO MBILIUIEHUS, IPOCTPAHCTBEHHOTO BOOOpa)KEHUS,
U300pa3UTENBHBIX YMEHHM. ODTO BaXKHBIM JTal B HM3YYCHHH TEOMETPHH, KOTOPBIU
OCYIIECTBIISICTCS] HA HATJISTHO-NIPAKTUYECKOM YPOBHE, OIMpPAaeTCs Ha HATrJsAHO-00pa3Hoe
MBIIIJIEHUE OO0y4YaroImuxcsa. bosblias pojib OTBOJAUTCA NPAKTUYECKON JIE€ATEIBbHOCTH,
OMbITY,  JKCHEPUMEHTY,  MoJenupoBaHuto.  OOywaromumecs  3HAKOMATCA  C
reOMETPUYECKUMH (PUTypaMH Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX MNPOCTEHIIMMU
KOH(UTypalUsIMH, ydaTrcs H300pakaTb MX Ha HEJIMHOBAHHOW M KieTdaToil Oymare,
paccMaTpuMBalOT KX MPOCTEUIIME CBOMCTBA. B mpomecce U3y4YeHHUs HATJISIHOU
r€OMETPUM  3HAHUSA, TMOJY4YEHHble  OOyYalollMMUCA B HAYalbHOM  IIKOJE,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCA.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yueOHOMY IJIaHy B 5—6 KJlaccax U3y4aeTcs UHTErPUPOBAHHBIN MPEAMET
«Marematuka», KOTOpPbIM BKJIIOYAeT apu(MeTHUecKuil Mmarepual U HarjsagHylo
Tr€OMETPHUIO, a TaKXKE€ IMPONEJACBTUUYECKUE CBEICHUSI U3 alreOpbl, JIIEMEHTbl JIOTUKU U
Ha4aJla OIMCATEIbHON CTaTUCTUKH.

B pamkax peanuzamnuu nmporpaMmbl po(ecCHOHAIBFHOTO MUHUMYMA B 6 KJlacce YPOK
No77 umeeT mpoopHeHTAITMOHHYIO HAIMPABIEHHOCTD.



VY4eOHbIN T1aH HAa M3ydeHHWE MaTeMaTUKu B 5—6 Kiaccax OTBOJAMUT HE MeEHee 5
y4eOHBIX 4YacOB B HEJCNII0 B TEUEHHE KaXJIOTOo roja oOyudeHwus, Bcero He meHee 340
y4eOHBIX YacCOB.

COHEP)XAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (IT1O I'OJAM
OBYYEHUA)

S KUIIACC

HarypanbHble ync/ia u HyJIb

HatypaneHoe wumcno. Psn nHarypanbabix uymucen. Yucno 0. W3oOpaxenue
HATypaJbHBIX YUCEN TOUKAMU HA KOOPJUHATHOM (YUCIOBOW) IPSIMOA.

[lo3unMonHass cucrema cuMcieHusd. *Pumckas Hymepanusi Kak [puUMep
HENO3UIMOHHON CUCTEMBI CUMCIIeHus* ', JlecATUUHAas CUCTEMa CYHCIICHUS.

CpaBHEHHME HATypaJlbHbIX YHCEJ, CPAaBHEHHME HATYPAJIbHBIX YHCET C HYJEM.
Crnoco0bl cpaBHeHusl. OKpyTiieHue HATypaIbHbIX YHCEIL.

CrnoxeHHe HAaTypaJIbHBIX YMCEJ; CBOMCTBO HYJSl IPH CIIOKEHUHU. Bbluntanue kak
JefCTBUE, 00paTHOE CIOXKEHHIO. YMHOKEHHE HATypaJibHBIX 4YMCEJ; CBOMCTBA HyNs U
AUHUIBI TpU yMHOXKeHHMH. JlemeHue Kak JedcTBUE, OOpaTHOE YMHOXEHHUIO.
KomrmonenTs! feiicTBui, cBsizb Mexay HUMH. [IpoBepka pesyibraTa apudMeTUdecKoro
nerctBus. llepemecTuTenbHOE M COYETATENbHOE CBOMCTBA (3aKOHBI) CIOXEHUS U
YMHOXEHHUS, *pacnpeennuTeIbHOe CBOMCTBO (3aKOH) YMHOKEHUS *.

Hcnonb3zoBanue OykB Juisi 00O3HAYEHHS HEU3BECTHOINO KOMIIOHEHTAa M 3alHCH
CBOMCTB aprU(hMETUUECKUX JCHUCTBUIA.

*JlentuTenu W KpaTHbIE YMCla™, pasfnokeHue Ha MHoxutenu. llpocteie u
coctaBHble yucia. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%, Jlenenue ¢ octaTkom.

CrerneHb ¢ HaTypaJIbHBIM TOKa3aTesieM. 3aluch YHCIa B BUJIE CYMMBbI pa3psiIHbIX
CJIaraeMbiX.

YucnoBoe BbIpakeHHE. BrluncieHne 3Ha4eHUM YUCIIOBBIX BBIPAXKEHUI; MOPSIOK
BBIMTOJIHEHUSL JIeWCTBUM. M cnonb30BaHWE MPU BBIUYMUCICHHUSIX NEPEMECTUTEIBHOIO H
COUETATEIBLHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXEHUS, *pacnpeienuTenbHOTrO
CBOMCTBA yMHOKEHHUS*.

Apoou

[IpencraBienrie o ApoOU Kak crocobOe 3amucu 4acTu BeIUMYMHbL. OOBIKHOBEHHbBIE
npobu. IlpaBuibHble W HenpaBuibHblE ApoOu. CwmeliaHHas ApoOb; MpeACTaBICHHUE
CMEIIaHHOW ApoOU B BUIE HENMPaBUIBLHOW APOOM W BBIJEICHUE LEJIOW YacTH YMClia U3
HenpaBuwiIbHOU Apoou. M300paxkenue npobeil ToukaMu Ha YMCI0BOU mpsiMoidl. OCHOBHOE
cBoiicTBO nipodu. *Cokpamenue apodei. [lpusenenre npodu Kk HOBOMY 3HaMEHATENIO *.
CpaBHeHnue apo0eii.

CnoxxeHre M BbIYMTAHHE ApoOel. YMHOXKEHHE U JeJeHHe ApoOeil; B3auMHO-

! 3xech u nanee * *0003HaYEHBI TEMBI, U3yUEHHE KOTOPBIX POBOAUTCS B 03HAKOMUTEILHOM ILIaHe. [lemaror
CaMOCTOSTEIBHO OTPEENseT 00beM H3y4aeMOro MaTepuara.



oOpatHble 1podu. *HaxoxkaeHue 4acTH 1eJ0ro U 1eJI0ro Mo €ro 4acTu ™,

Jlecsatnunas 3amuch apoOei. IlpencraBrmenue AecsATUYHOW JpoOUM B BUIE
OOBIKHOBEHHOM. 300pakeHne NecATHUHBIX ApoOei TOYKaMH Ha YWCIOBON MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmerrnueckue JeUCTBUS € IECITUIHBIMU ApOoO0saMU. *OKpyTIIeHUE AECATUYHBIX
Ipooeit™.

Penienye TeKCTOBBIX 3a/1a4

Pemenue TeKCTOBBIX 3a7ad apuPMETHUECKUM criocoOoM. *Pelienue norudeckux
3agau. Pemenue 3agau nepeOopoM Bcex BO3MOXKHBIX BapHaHTOB*. Mcnosp3oBaHue mpu
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pewrenne 3ana4, copeprKalnx 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIMUYHUHBI: CKOPOCTD,
BpEMsl, PACCTOSHHE, II€HA, KOJIMYECTBO, CTOMMOCTb. EIMHUIBI M3MEPEHMS: MAacCChl,
00BbEMa, LIEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXIY €IMHHUIIAMH U3MEPEHUs
Ka’KJ0W BEJIUUUHEL.

Pemenne oCHOBHBIX 3a71a4 HA IPOOH.

[IpencraBnenue NaHHbIX B BUAE TaOIML], CTOJIOYATHIX JUArpamMmM.

Harasignasi reomerpus

Harnsinaeie npencraBinenus o Gurypax Ha TUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, YroJ1, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToiL. [IpsiMol, oCcTphIi, Tynon
Y Pa3BEPHYTHIE YIJIbIL.

JlnmiHa oTpe3ka, METPUYECKUE €AWHUIBI JUIMHBL JITMHA JIOMaHOW, MEPUMETP
MHOI'OYTr'OJIbHUKA. MI3MepeHne u mocTpoeHne yriioB ¢ IOMOLIBIO TPAHCIIOPTHPA.

Harnsnuele mnpeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOIOYTOJbHUK;
OpsIMOYTOJIbHUK, KBaJpaT; TPEYTrOIbHUK, *0 paBeHCTBE puryp *.

N3o0Opaxenue ¢uryp, B TOM uucie Ha Kieruyarod Oymare. *[loctpoenue
KOH(pUTypaluii M3 YacTed MNpsSMOM, OKPYXHOCTHM HAa HEIMHOBAHHONM M KJIET4YaTOM
Ooymare®*. Mcnonab30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAJApATa.

[Inomans  OpsIMOYroJdbHMKA W MHOTOYTOJIBHUKOB,  COCTABJIEHHBIX W3
NpsIMOYTOJIbHUKOB, B TOM u4ucie QUryp, u300pakXEHHBIX Ha KieTyaTol Oywmare.
EnuHuibl u3mepenus miomaim.

Harnsinaple mpencTaBiieHHs O TPOCTPAHCTBEHHBIX (QUTypax: MNPSIMOYTOJIbHBIN
napayiesienumne1, Kyo, MHOTorpaHHUKU. M300paskeHne MpOCTEUIINX MHOTOTPAHHUKOB.
Pa3BépTku kyOa n nmapamienenunena. Co3qanue Mojieieii MHOTOTPaHHUKOB (13 Oymard,
IPOBOJIOKH, MJIACTUIIMHA U JIP).

O0BEM NpAMOYTOIBHOTO Mapajuienenumena, Kyoa. Equaunsl usmepenus oobéma.

6 KJIACC

HartypaabHble yuciia

Apudmernueckre JAEMCTBUS € MHOTO3HAYHBIMU HATYpPAJIbHBIMU  YHUCIAMHU.
YucrioBble BBIpaXKEHUs, MOPAIOK AEHCTBUM, MCHOJb30BaHME CKOOOK. Mcmonb3oBaHue
IIPY  BBIYUCIICHUSIX IIEPEMECTUTEIIBHOIO M COYETATEIbHOIO CBOWCTB CIIOKEHUS W
YMHOXEHUSA, PACHPENCIUTEIBHOIO CBOWCTBA YMHOXKEHHs. OKpYIJIEHUE HaTypaJlbHBIX
YHUCEel.

Jlenutenu v KpaTHbIE YUCIA; HAUOOJBIIUNA OONIMI JENUTeNIb U HauMEHbIIIEe
oOwree kpaTHoe. JlenuMocTh CyMMBbI U Tpou3BeieHU. Jlenenre ¢ OCTaTKOM.

Jpoou



OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalleHue ApoOei.
CpaBHeHue W ynopsimourBaHue apoOeid. PelieHne 3agad Ha HaxXOXKJICHHE YacTU OT
LEJIOr0 U LIEJIOT0 1o ero yactu. [[poGHoe uncio kak pe3yibTat aenenus. [Ipeacrasienue
JNECATUYHOU JpoOM B BHJE OOBIKHOBEHHOW JIpoOM M BO3MOMKHOCTBH IMPEACTABICHUS
OOBIKHOBEHHOM JIpoOU B BUJIE IeCATUYHOM. JlecsaTuuHbIe IpoOu U MeTpUUYecKas cucTeMa
Mep. ApudmeTrndeckue ACUCTBUS W YHCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH H
JECATUIHBIMU TPOOSMHU.

Otnomienue. JleneHue B JMaHHOM OTHOIIEHWH. MacmTab, mpomnopius.
[IprumeHnenue nponopurii Ipu peIeHUH 3a1a4.

[Tonatue npoueHTa. BhiunciieHHe OpPOLEHTa OT BEJIWYMHBI U BEIWYUHBI MO €€
NpOLICHTY. BbIpakeHue MPOLEHTOB JECATUYHBIMU JApoOsiMu. PermeHue 3amad  Ha
MPOLICHTHI. BrIpaskeHne OTHOIICHUS BEJTUYUH B MPOIICHTAX.

IHosio:)kUTENBHBIC M OTPUIIATEIbHbIE YHCJIA

[TonoxxurenbHple U OTpUUATENbHBIE 4Yucia. llenbie uyucma. Mopyne 4wucina,
reoMeTpUYecKasi MHTepIpeTalus Moy yucia. M3o0paxeHnue yrcesn Ha KOOpJUHATHOU
npAMOr. YHMCIIOBBIE POMEKYTKH.

CpaBHeHue uwucen. Apudmernyeckue ACHCTBUS C  TOJIOXKHUTEIbHBIMU U
OTpHULIATEILHBIMU YUCIIAMHU.

[IpsiMoyroJsibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKM Ha
IUIOCKOCTH, abcumcca W opauHaTa. [locTpoeHune Touek M (uUryp Ha KOOPAMHATHOU
IUIOCKOCTH.

BykBeHHBbIE BbIpaskeHUs

[Ipumenenue OyKB nmJisi 3allMCH MaTEMaTUYECKUX BBIPAKEHUU U TPEJIOKEHUU.
CpoiictBa apudmMeTnuecknx JACHUCTBUN. DyKBEHHbIE BBIpKEHUS U  YHUCIOBBIC
MOJCTAaHOBKU. DByKBEHHbIE paBEHCTBA, HAXOXKIACHUE HEU3BECTHOIO KOMITOHEHTA.
®opMmynbl; GopMynbl TEpUMETpa W TUIOMIAAW TPSIMOYTOJbHUKA, KBajapaTa, 00bEMa
napasuiesienunea u Kyoa.

PemieHne TeKCTOBBIX 3a7a4

Pemenue TEKCTOBBIX 3a7ad apuPMETHUYECKUM CIOCOOOM. PerieHue jJorudeckux
3anay. Pemenue 3a1a4 nepebopoM BCEX BO3MOKHBIX BAPUAHTOB.

Peuienne 3aiad, conepamux 3aBUCUMOCTH, CBSI3bIBAIOLINX BEJIMYHUHBI: CKOPOCTD,
BpEMSI, PACCTOSIHHE; TI€Ha, KOJIMYECTBO, CTOMMOCTb; ITPOU3BOAUTEILHOCTD, BPEMS, 00BEM
paboTel. EquHUIEI M3MEpeHus: MacChl, CTOMMOCTH, PACCTOSIHHS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKIy €IMHUIIAMUA U3MEPEHUS KaX0N BETUUUHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOIIEHHUEM, MPOMOPLUUOHAIBHOCTHIO BEIWYMH,
MPOLICHTAMU; PELIEHUE OCHOBHBIX 3aJ1a4 Ha JPOOU U MPOIEHTHI.

OueHka 1 IpUKUIKA, OKPYTIICHUE PE3YIIbTATA.

CocrapyieHre OYKBEHHBIX BBIPAKEHUMN M0 YCIOBUIO 3a/1a4H.

[IpencraBieHre AaHHBIX C TIOMOIIBIO Tabmui W guarpamm. Cros0yaThie
IarpamMMbl: YTEHUE U ITOCTPOECHUE. UTEeHNE KPYTOBBIX THArPAMM.

Harasignas reomerpus

Harmsimapie mpencrtaBieHus: o ¢purypax Ha IUIOCKOCTH: TOYKA, MPsSiMasi, OTPE30K,



JqyY, yroJj, JOMaHasl, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOIbHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacnosiokeHHe ABYX INPSMBIX Ha IJIOCKOCTH, MapajulesIbHbIE MPSMBIE, NEPIEHANKYJIApHbIE Npsimble. 3MmepeHune
PACCTOSIHUIL: MEXY ABYMSI TOUKAMH, OT TOUKH JI0 MPAMON; JUIMHA MapIIpyTa Ha KBaJpaTHOM CETKE.

W3mepeHre U MOCTPOECHUE YIJIOB C MOMOIIBIO TPAHCHOPTHpPA. BHIBI TPEyroabHUKOB: OCTPOYIOJBHBIN, MPSIMOYTOJbHBIN,
TYHOYTOJbHBIN; pPaBHOOEAPEHHBIA, PAaBHOCTOPOHHUI. YeThIPEXYTOJIBHUK, NIPHUMEPHI YETBIPEXYTOJbHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH, yTJIOB, AuaroHaiei. M3o0paxkeHune reomeTpuyeckux (puryp Ha HEJIMHOBAHHOW Oymare ¢
UCII0JIb30BAaHUEM LIUPKYJIs, TMHENKH, yrolbHUKa, TpaHcnopTupa. [locTpoenus Ha kietyaToil Oymare.

[lepumerp mHoroyronpHuka. IloHaTve momanu GUrypbl; €IUMHULBI U3MepeHus Mmiomanu. IlpubnmxénHoe wuzmepeHue
wiomaau Guryp, B TOM 4ucie Ha KBaApaTHOU ceTke. [IpubnmxénHoe u3mepeHune AIuHbl OKPY>KHOCTH, TUIOMIAAN KPyTa.

CumMeTpus: LIeHTpaibHasi, 0OceBas U 3epKaibHas cumMeTpuu. [locTpoeHre cuMMeTpUYHBIX uryp *.

Harnsinaele npencTaBiieHus O MPOCTPAHCTBEHHBIX (QUTypax: napajuiesnenune, Ky0, npu3Ma, nupaMmuaa, KOHycC, HIAIUHAP, 1ap
u chepa. NzobOpaxkenue mnpocTpaHcTBeHHBIX ¢uryp. [IpumMepsl pa3BEPTOK MHOTOIPAHHHMKOB, HHJIMHIApa U KoHyca. Co3naHue
MoJIeJIeH MPOCTPAHCTBEHHBIX (Uryp (13 Oymaru, NpoBOJIOKH, MJIACTUIIMHA U JIp.).

[Tonsitue o0BEMA; eqUHUIBI U3MEpeHHs: 00bEMa. OO0BEM MPSAMOYTOIHHOTO Mapasuieienumesna, Kyoa.

IINTAHUPYEMBIE TIPEIMETHBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenune yueOHOro Kypca «MaremaTuka» B 5—6 Kj1accax OCHOBHOM IIKOJIBI JOJKHO 00€CTIeYMBATh JOCTHKEHHUE CIEIYONTUX
peAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

S KIIACC

Yuciia ¥ BHIYUCTCHUSA

OpueHTUpOBaThCSA B MOHATHIX W OMEpUPOBATH HAa 0A30BOM ypOBHE TEPMHUHAMH, CBS3aHHBIMH C HATypajJbHBIMU YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

CpaBHUBaTh U yHOPSI0YMBATh HATYPAJIbHBIE YUCIA, CPABHUBATh B MPOCTEUIINX CIIy4yasiXx OOBIKHOBEHHBIE APOOH, AECATUUHbBIE
JpoOHu.

CoOOTHOCUTh TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSAMON C COOTBETCTBYIOUIMM €M YUCIOM MU H300pa)xkaTh HaTypajbHbIC
YKCJIa TOYKaMU Ha KOOPJMHATHOM (YMCIOBOM) MPSIMOM.

BrimonHaTh apupMeTndyeckue 1eHCTBUS C HATYPaJIbHBIMU YHCIAMU, C OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEHIINX CIIydasIX.

BBINIONIHATE NPOBEPKY, NIPUKUAKY PE3yJIbTaTa BbIYUCIECHUNH. OKpPYyTIIsATh HaTypaJbHbIE YHCIIA.

Pemienue TeKCTOBBIX 32124

PemaTte TekcTOBbIE 3aJaud apu(PMETHUUECKHMM CHOCOOOM U C IOMOIIbI0 OPraHM30BAHHOIO KOHEYHOro mepedopa Bcex



BO3MOYHBIX BAPUAHTOB (P HEOOXOAMMOCTH C HAIIPABJISIOIIEH TOMOIIBIO).

Pemate 3amauu, comepxalire 3aBUCUMOCTHU, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb, BPEMsl, pacCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTD (ITPH HEOOXOJUMOCTH C UCTIOIB30BAHUEM CIIPABOYHOM UH(OpPMAIIUN).

Hcnonp30BaTh KpaTKue 3alIUCH, CXEMBbI, TA0IHIIbI, 0003HAUEHUS TIPU PELLICHUH 3aad.

[Tonb30BaThCS OCHOBHBIMHU €IUHUIIAMUA H3MEPEHUs: IIEHBbI, MACChl; PACCTOSHUS, BPEMEHM, CKOPOCTH; BBIpaXKaThb OJHU
€MHUIIBI BEIMYUHBI Yyepe3 Apyrue (Ipu He0OXOIMMOCTH C OMOPOM HA CIIPABOYHYIO HH(OPMAIIHIO).

W3Bnekats uHGOpMAINIO, MPEACTABICHHYIO B TaOiMIle, HA CTOIOYATOM auarpaMMme, WHTEPIPETUPOBATH IMPEICTaBICHHBIC
JaHHBIE, UCITOJIB30BATh JAHHBIC ITPU PELICHUY 3a/a4.

Harasanas reomerpus

[Tonb30BaTHCS TEOMETPUUYECKUMHU MOHATUAMMU: TOUKA, MIPsIMasi, OTPE30K, JIy4, YTroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoAUTH PUMEPHI OOBEKTOB OKPYKAIOIIETO0 MUPA, UMEIOIIUX (POPMY U3YUEHHBIX T€OMETPUUECKUX PUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, NP HEOOXOJAMMOCTU MO BHU3YaJIbHOW OIOpPE, CBSI3aHHYIO C yrjaMHU: BEpIIWHA, CTOPOHA; C
MHOTOYTOJIbHUKAMHU: YTOJI, BEPILIMHA, CTOPOHA, IMarOHAJIb; C OKPY>KHOCTBIO: pauycC, TUaMeTp, LIEHTP.

N300paxkath U3ydeHHbIE reOMeTpUUecKre (PUTyphl Ha HEJIMHOBAHHOM M KJIETYaTOW Oymare ¢ MOMOIIBI0 LUPKYJIS U JTUHEHKH
(mocJie COBMECTHOTO aHaJn3a).

HaxonuTe NIuHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C IMOMOUIBIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI;
CTPOUTBH OKPY’KHOCTB 33JIaHHOTO PaJHyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH M YIVIOB MNPSMOYTOJbHUKA, KBaApara Uil UX MOCTPOCHMS, BBIUMCICHUS ILUIOMAAU U
epUMETPA.

Boeluncisate nepuMeTp M IUIOAAb KBajapara, NpsIMOYTOJIbHUKA, (PUIYyp, COCTABIEHHBIX U3 MPAMOYTOJIBHUKOB, B TOM YHCIIE
buryp, n300paxxE€HHBIX Ha KJIeTYaTOl Oymare.

[Tonb30BaThC OCHOBHBIMU METPUYECKUMH €AVMHHUIIAMU U3MEPEHUS JUIMHBI, IUIOIIAIN; BbIPAaXKaTh OJHU €IMHULIBI BEINYUHBI
yepes apyrue (Mpu HeoOXOIMMOCTH € OMTOPOM Ha CIPABOUYHYIO MH(OPMALIHIO).

Pacno3naBate mnapamienenunen, KyO, HCHOJIb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, peOpo TrpaHb, W3MEPEHHsS; HAXOJUTh
U3MEpEeHUs Mapajiesenunesaa, Kyoa.

Boruncnsate 00b€M kyOa, mapajuienenurnesa 1o 3aJaHHbIM H3MEPEHHsIM (C OMOpoil Ha alrOPUTM Y4YEOHBIX JEUCTBHI),
I0JIb30BAThCS €AMHULIAMU U3MEPEHHs 00bEMA.

Pemars HecnoxHble 3a1la4ydl Ha U3MEPEHHE T'€OMETPUUYECKUX BEIMYMH B MPAKTUUYECKUX CUTyalUsX (MpU HEOOXOAUMOCTH C
BU3yaJIbHOM OIMOPOi).

6 KIIACC



Yuciaa v BEIYUCTICHUSA
OpueHTUpOBATHCS B MOHSTUSAX U ONEPUPOBAThH Ha 0a30BOM YPOBHE TEPMHUHAMHU,

CBSI3aHHBIMH C Pa3IMYHBIMHM BHJIAMU YHCE M CIIOCOOAMH HMX 3aIUCH, MEPEXOAUTDH (€CIIM 3TO BO3MOKHO) OT OJHOU (hOPMBI 3aITUCH
4yycia K Apyromu.

CpaBHUBATh W YNOPSIOYMBATH IIE€JIbIE YUCJIA, OOBIKHOBEHHBIE M JCCATUYHBIC APOOH, CpaBHHUBATh YUCJIA OJHOTO M Pa3HBIX
3HAKOB.

BrinonusaTs apudmeTndeckue ASHCTBUS ¢ HATypaJbHBIMU U LEIBIMU YMCIaMU, OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSIMH,
MOJIOKUTEIbHBIMA M OTPULIATEIIbHBIMHA YHACIIAMHU.

BbluncnaTh 3HAYEHUS YKMCIIOBBIX BBIPAKEHHM, BBINOJIHATH MPUKUAKY M OIEHKY pE3yJbTaTa BBIUYMUCICHUM; BBINOJIHATD
npeoO0pa3oBaHuUs YUCIOBBIX BRIPAKEHUN HA OCHOBE CBOMCTB apu(METUUECKUX JACHCTBUH.

COOTHOCHUTh TOYKY Ha KOOPJAMHATHOW TIPSIMOW C COOTBETCTBYIOIIMM €M YHCIOM W u300pakaTh YHCIa TOYKAMU Ha
KOOPAMHATHOM NPSIMOM, HAXOAUTHh MOJYJIb YUCIIA.

COOTHOCUTBH TOYKH B IPSIMOYTOJIbHOM CUCTEME KOOPJAUHAT C KOOPAUHATAMH 3TOM TOUKH.

OKpyTIsATH 1EIbIe YUCHA U JECATUIHBIC Ipo0u (110 00pasily), HaXOAUTh MPUOTMKSHHS YUCET.

YucsoBbie 1 0yKBEeHHbIE BbIPAKEHUS

OpueHTHpPOBaTbCS B MOHATHSAX M ONEPUPOBaTh Ha 0A30BOM YPOBHE TEPMUHAMH, CBA3AHHBIMHU C 3alHUCHIO CTENEHU YHCIIA,
HAXOJIUTh KBaIpaT U KyO ynciia, BEIYUCIIATh 3HAUCHUS TPOCTEHIITUX YUCIIOBBIX BBIPKEHUHN, COIEpIKAIIUX CTEIICHH.

[Tonb30BaThCs MpU3HAKAMH JEIUMOCTU (MPpU HEOOXOJIUMOCTH C OMOPOM Ha aJITOPUTM TIPAaBUIIA), PACKIIAIbIBATh HATypalbHbIC
4uclia Ha IPOCThIE MHOKUTEIIH.

[Tonb30BaTbes MacITaboM, COCTaBISTh MPOMOPLIMKA U OTHOLICHHUS.

Hcnonb3oBaTh OyKBBI AJ11 0003HAYEHUST YMCEI MPU 3alUCU MAaTEMAaTUYECKUX BBIPpAKEHUH, HAXOJIUTh 3HAYEHUs OYKBEHHBIX
BBIPAKEHUM, OCYIIECTBIISII HEOOXOAMMbIE MOJACTAHOBKHU U MPeoOpa3oBaHus (C OMOPON Ha ANTOPUTM YUEOHBIX JIEHCTBHI).

Haxonuts HEen3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemrenne TekcToBbIX 3a1a4

PemaTe MHOTOIIaroBbIE TEKCTOBBIE 331a4l apU(PMETUYECKUM CIIOCOOOM € OMOPOM Ha BOIIPOCHBIN IJIaH.

Pemate mpocreiimne 3amayd, CBSI3aHHBIE C OTHOLIEHHWEM, MPONOPLUUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH; pPEIIaTh TPH
OCHOBHBIE 33124 Ha IpOOU U MPOLICHTHI.

Pewats 3amaun, copeprkaliyue 3aBUCMMOCTH, CBA3BIBAIOIINE BEJIMYHMHBL: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHA, KOJIUYECTBO,
CTOMMOCTb; TMPOU3BOJUTEIBHOCTb, BpeMs, O0O0OBbEMa pabOThl, HMCHONB3YSd apumeTHdecKue IEHCTBUA, OLEHKY, MPUKUIKY;
MOJIb30BATHCS EAMHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYHH.

CocTaBnsTh OYKBEHHBIE BRIPAXKEHUS IO YCIOBHIO 3a/1a4U TIOCIIE COBMECTHOTO aHAIM3A.

N3Bnekats wuHGOpMAIHIO, MPEICTABICHHYI0 B TaONWIAaX, Ha JHHEHHOW, CTOJOYATOW WJIM KpPYroBOM JHarpammax,



MHTEPHPETUPOBATH NIPEICTABICHHBIE TaHHbBIE; UCIIOJIb30BATh JAHHBIE ITPU PELICHUU 3a/1a4.
[IpeacTaBnsiTh HHPOPMALIMIO C TOMOUIBIO TAOJINLL, TMHEHHON U CTOIOYATON IUArpaMM.
Harasignas reomerpus

[IpuBoauTh mnpuMEpbl OOBEKTOB OKPYKAIOLIETO MHpA, HMEIOMMUX (OpMYy H3YUEHHBIX TI'€OMETPUYECKHX IUIOCKUX U
IPOCTPAHCTBEHHBIX (QUTYD, TPUMEPHI PAaBHBIX U CHMMETPUUYHBIX QUTYD.

N300paxxkath ¢ MOMOILBIO LUPKYJIS, JUHEHKH, TPAHCIOPTHPAa HA HEJIMHOBAHHOW M KJIE€TYATOW Oymare M3y4eHHbIE IJIOCKUE
reoMeTpuyeckue GpUrypbl 1 KOHQUrypaluuu, CAMMETPUYHbBIE (PUTYPBI.

HMeTh nipeAcTaBieHre O TEOMETPUUECKUX MOHATHUSIX: PABEHCTBO (DPUTYp, CHMMETPHS], OCb CHMMETPUH, LIEHTP CUMMETPUHU.

HaxonuTe BEIMYHMHBI YIJIOB U3MEPEHUEM C MTOMOILBIO TPAHCIIOPTHUPA, CTPOUTH YTIJIbl 33JJaHHON BEJIMYMHBI, NIOJI30BATHCS MpPU
pEeLIeHnN 3a/1a4 rpaayCHOU MEPOH YIJIOB; PAacIlO3HABATh HA YEPTE)KAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIION YTJIBI.

BbluncisaTh JJIMHY JOMaHOW, NMEPUMETP MHOTOYTOJbHUKA, MOJb30BAThCS €AMHHUIIAMU W3MEPEHHs JJIMHBI, BBIPAKaTh OJHU
€AVHUIIBI U3MEPEHMS ITTUHBI Yepe3 JpyTHe.

Haxonute, ucnosb3ys 4epTExXHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY JABYMsI TOUKaMH, OT TOYKH J0 NPSIMOW, IJUHY MyTH Ha
KBaJPaTHOU CETKE.

Bbruncnsate miomanas GUryp, COCTaBIE€HHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa30neHne Ha PAMOYTOJIbHUKHY, HA paBHBIE
(Gurypsl, JOCTpauBaHUE 10 MPSAMOYIOJbHUKA; IOJb30BAaThCS OCHOBHBIMHU EAMHMIIAMHU H3MEPEHUs IUIOIIAJH; BbIpaXkaTh OJIHU
€IMHHULIBI U3MEPEHUS TUIOIIAIU Yepes3 Apyrue (Ipu HeoOXOAMMOCTH C OIIOPOM Ha CIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJAENSAX U M300paXKEHUSX NMUpPaAMUAY, KOHYC, LHJIUHAP, UCIOJb30BaTh TEPMUHOJIOTHIO: BEpLIMHA, pedpo,
I'paHb, OCHOBaHUE, pa3BEPTKA.

N306paxaTh Ha KJIeT4aToil Oymare nNpsiMOYTOJIbHBIN MapaiiesenuIe].

Bbrancnsate 00bEM NpSIMOYTOJIBHOTO Napajuliesienunena, Kyoa, 1moib30BaTbcsi OCHOBHBIMU €IUHHUIIAMHM M3MEPEHUs 00bEMa;
BBIPAKATh OJIHU €JIMHUIIBI U3MEpeHUs: 00bEMa uepe3 Apyrue (C Omopoil Ha CIPABOYHYIO HH(POPMAIIHIO).

Pemmarh HecioXHBIE 3a/1a4l Ha HAXO0XJACHUE T€OMETPUUECKUX BEJIMYUH B MPAKTUUECKUX CUTyalUsX (IpU HEOOXOIUMOCTHU C
BU3YaJIbHOM OIOPOI).



TEMATUYECKOE IINTAHUPOBAHUE
5 kaace

HazBanmue
pa3aena
(Tembl) Kypca
(umcJio
4acoB)

OcHoBHOE CoaepKaHue

OcHoBHbIE BHBI J1eSITEJIbHOCTH 06y‘{aIOIIII/IXCﬂ

HarypajbHble
yuciaa. Jleicreus
¢ HATYPAJIbHBIMHU
YHCJIAMH

(484)

JecaTnyHasg cucremMa cuyucjaeHus. Pax HaTtypanabHbBIX
yucesa. Harypanbuslii psaa. Ywmcao 0. HarypanbHbie
yhcJa  HA  KOOpAMHATHOW  mnpsimoii. CpaBHeHme,
OKpYIJIeHHe HATYPAJIbHBIX YHCeJl.

Apudmernyeckue AelicTBUS ¢ HATYPAJbLHBIMU YHCJIAMU.
CaoiicTBa HYJIfl IPU CJI0KEHUU M -YMHOKE€HHHU, CBOIMCTBA

elMHMIbI Npu ymHOxkeHuu. IlepemecTuTe/ILHOE M
coyerarejbHOe CBOIICTBA CJI0KEeHUsI "
YMHOKEHUSs],

*pacnpeaesiMTeIbHOEe CBOMCTBO YMHOMKEHHs * *,

*JleMTesIM M KpaTHbIE® 4YHCJIa, pa3jioKeHHe YHC/JIa Ha
MHOkUTeaH. Jlesenne ¢ ocrarkoM. Ilpocreie wu
coctaBHble yucaa. *IIpu3znaku geaumoctu Ha 2, 5, 10, 3,
9%,

Crenenb ¢ HATYPaJIbHBIM MOKa3aTeJeM.

Yucii0Bble BHIPAKEHHA ; TOPANOK AEHCTBHI.

Pemenne TeKCTOBBIX 3a/1a4 HA Bce apupMeTHYeCKHUE
AefCTBUSA, HA IBUKEHUE U MIOKYIIKH.

Yurarh, 3aIMCHIBATH, CPABHUBATH HATYPAJIbHbIC YHCJIA;
Y4acTBOBATh B 00CYKJACHHHM CIOCO0OB YNOPSiA0OYHMBAHHSA
YHCeJI.

HN300paxkaTs KOOPAMHATHYI0 NPSAMYIO, 0TMEYaTh 4YHMCJIA
TOYKAMM HAa  KOOPAMHATHOH NPSAMOH, HAXOIAUTH
KOOPAMHATHI TOUYKH.

HccaenoBath cBoiicTBa HATYPAJIBbHOIO psjaa, yncesa 0 u 1
NPH CJI0KEHNH U YMHOKEHHUH.

Hcnonb3oBaTe NpaBHIIO OKPYIVICHHSI HATYPaJbHBIX
yHuceJ TMPH HeoOXOAMMOCTH C ONOPOH HAa AJrOPUTM
npaBuJIa.

BeinoaHaTs apugMeTHUYECKHUE AeHCTBHUSA c
HATYPAJIbHBIMM  YHMCJIAMH, BBIYHCIATH  3HAYCHUs
YHMCJIOBBIX BbIPAaKeHHI €O CKOOKaMu U 0e3 CKOOOK.
3anucepiBaTh NpPOM3BEeHHE B BHAC CTENCHH, YUTATH
CTeNeHH, HCHOJIb30BATh TEPMHHOJIOTHIO (OCHOBaHHe,
NMOKAa3aTeJIb), BBIYUCJIATH 3HAYCHUS CTeNeHeH IpH
He00X0UMOCTH ¢ BU3yaJIbHOM ONOPOI.

BbINOHATL NPUKHAKY M OLEHKY 3HAYEHHH YHCJIOBBIX
BBIPa’KeHMH, TMpelaraTb MW NPHUMEHATb NPHUEMBI
NMPOBEPKH BHIYUCICHUH.

Hcnonb3oBaTh NpH BBIYMCICHHAX NEepeMeCTUTeIbHOE H

coyerarejlbHOe  CBOMCTBa CJI0KeHH "
YMHOKeHHS,
*pacnpeneJuTeIbHOE CBONCTBO

YMHOKEeHHA *;
(popMyJIMpOBaTH M NPUMEHATH NPaBHJIA NMPeodpa3oBaHusA
YHCJIOBBIX BbIPasKeHN i Ha OCHOBeE CBONCTB

apugMeTHYEeCKHUX JIeliCTBHIl NpPH  HeOOXOAUMOCTH C




| HANpPaBJAIOLIeH TOMOLILIO.




®opMyJIMpPOBaTh OMNpee/ieHUs JAeJUTe]as U KPaTHOro (c
OMOpoii HAa AJrOPUTM NPABHJIA), HA3BIBATH [EJIUTE]H M
KpaTHble 4YHCJIA; PAclHO3HABATH MNMPOCTbie M COCTaBHbIE
yncaa; ¢GopMyJaUpoOBATH M NPUMEHATb NPHU3HAKH
aeauMoctTu Ha 2, 3, 5, 9, 10, (¢ omopoii Ha aJropuT™M
NMPaBWJia); NPUMEHATh AJTOPUTM PA3JI0KEHUS] YHMCJIA HA
NPOCTble MHOKMTEJM; HAXOAUTh OCTATKH OT JeJeHUsl U
HeIlOJIHOE YACTHOe.

Pacno3HaBaTh MCTHMHHBIE M JIO)KHbIE€ BbICKA3BIBAHUA O
HATYPAJbHBIX  4YHCJIAX, MNPUBOAUTH NPHUMEPHI H
KOHTPIPUMEPBI, CTPOUTH BbICKA3BIBAHUS M OTPULAHUA
BBICKA3bIBAHMH O CBOWCTBAX HATYpPajbHBIX 4YHCe]I C
onopoii Ha oOpa3sell.

Pemiath TexkcToBbIEe 3a1aUM apu(MeTHUYECKHM CIOCOO0M,
HCIOJIb30BATh  3aBHCHMOCTH  MEXKAY  BeJIHYHHAMH
(ckopocTh, BpeMs, paccTOsiHHE; IeHa, KOJIU4YeCTBO,
CTOMMOCTB M P.) IPH HEOOXOAMMOCTH € HCIOJIb30BAHNEM
CIIPABOYHOI HH(OPMALMH: AHAIU3MPOBATH TEKCT 3a1a4H,
nepegopMyJIMPOBaTh yCJI0BHE, H3BJIEKATh HEO0XOAUMBbIE
JaHHbIE, yCTaHABJIUBATH 3aBHCHMMOCTH MEKIY
BEJMYMHAMH T@IPH HEOOXOAMMOCTH ¢ HaNpaBJIAOIIEH
NMOMOIIBIO.

MopaeanpoBaTb X0 PpelleHHsl 3aJa4H C [OMOIUBIO
PHCYHKA, cXeMbl, Ta0JIUIIbI.

IIpuBoauTh, pa3dupath pa3jM4YHble pPelIeHUsi, 3aNMNCH
pelieHuil TEKCTOBBIX 3aaad (Ipd HeoOXO0AMMOCTH €
HANPaBJSIIOLIEH MIOMOIIBIO).

C n1noMombI 1@eJAarora  OHEHUBATH  MOJYyYeHHbIH
pe3yJbTaT, OCYLIEeCTBJSATh CAMOKOHTPOJIb, IPOBeEpPss
OTBeT HA COOTBETCTBHE YCJI0BHIO, HAXOAUTH OLIUOKH.
*PemiaTh 3a1a4M ¢ NOMOLILIO Nepedopa BcexX BO3MOKHBIX
BAPUAHTOB *.

3HAKOMUTBHCS C HCTOPUEN pa3BUTHS apupMeTHKM.

Harasanas
reoMeTpus.
JIunuu Ha

IJIOCKOCTH

Touka, npsimas, orpes3ok, Jy4. Jlomanas. U3mepenue
JJIHMHBI OTpPe3Ka, MeTPHMYeCKHe eIMHUIbI H3MepeHHs
AJHHBbI. OKPYKHOCTH U KPYT.

Pacno3HaBaTh Ha 4YepTeikaxX, PHCYHKaX, ONHCHIBATDH,
HCIO/Ib3ysl TEPMHHOJIOTHIO, H HM300pa’kaTh C IOMOLIbIO
YepTEKHBIX HMHCTPYMEHTOB (IpH HEe00X0AUMOCTH
no




O

IIpakTnueckas padora «IlocTtpoenue y3opa u3
OKPYKHOCTEI».

Yroa. IIpsiMoi, oCTPBIi, TYNOH M Pa3BEPHYTHIN YIVIbIL.
HU3mepenue yriios.

IIpakTnyeckas padora «IlocTpoenue yriosy.

BHU3YaJILHOM 0MOpe): TOUKY, NPAMYI0, 0TPE30K, JIy4, YroJ,
JIOMaHYI0, OKPYKHOCTb.

Pacno3naBarsb, NPUBOIUTH npuMepbI 00bEeKTOB
peajbHOr0 MHMpPa, MMeIIuX (opMy H3YYEeHHBIX (QUryp,
OLICHUBATH MX JINHEHHbIE pa3Mephbl.

Hcnonb3oBath  JIMHEHKY M TPAaHCHOPTHP  Kak
HHCTPYMEHTHI /ISl MIOCTPOCHUS M M3MEpeHHs: U3MepATh
AJHHY OTPe3Ka, BeJIWYMHY YIJa; CTPOMTH OTPeE30K
3aJJaHHOM  UIMHBI, yroJ, 3aJaHHOM BeJINUMHDI;
OTKJIAABIBATH IHPKYJIeM PpaBHble OTPe3KH, CTPOUTH
OKPY’KHOCThH 32/IaHHOT0 paauyca.

H3o00paxars KoHpUrypanum reoMeTpu4yecKux puryp us
OTPE3K0B, OKPYKHOCTeM, X YacTell HA HeJIMHOBAHHOM M
KJeT4yaroii  Oymare; mpeaiararb, ONHMCHIBATL H
00cy:kIaTh CHOCOOBI, AJNTrOPUTMbI IOCTPOCHHUSI IOCJIE
COBMECTHOI'0 aHAJIM3A.

Pacno3naBate ® n300pakaTh HAa HEJINHOBAHHOW W
KJIeTYATOM Oymare NPSAMOH, OCTPBIii, TYIOi,
Pa3BEPHYTHII yIUIbl; CPABHUBATH YIJIBI.

BbrunciasiTh AJIMHBI 0TPE3KOB, JIOMAHBIX.

ITonnmMaTe M HMCHONB30BATH NPH PpPelIeHHH 32424
3aBHCMMOCTH MEKIY eMHMLIAMM MeTPHYeCKOl CHCTEeMbI
Mep; 3HAKOMHUTBCH ¢ HEMETPHYEeCKMMH CHCTEeMaMH Mep;
BBIPAKATh [JJIMHY B Pa3/JMYHBIX eJIMHHMIAX H3MepeHHs
NpH  HeOOXOAMMOCTH C ONOpPOH HAa CHPABOYHYIO
HHpopmanmio.
HccaenoBarb (purypbl
un¢poBbie pecypchbl.

U KOH(QUIYypalMH, HCHOJb3YS

OO0BIKHOBEHHEIE
apoou
(494)

JApoos. IlpaBuibHbIC M HeNpaBHIbHBIE Ipo0ou. OCHOBHOE
cBOlicTBO Apoou. CpaBHeHHe podeid.

CiokeHHe ¥ BbIYNTAaHHE OOBIKHOBEHHBIX Jpodeii.
CMemanHas Apoob. YMHOKEeHHE ]| aeJieHue
00OBIKHOBEHHBIX po0eii; B3auNMHO-00paTHBIE APO0OH.
Pemienne TeKCTOBBIX 3aJay, COJAepP:KAMX JAPOOH.
OcHoBHBIE 321a4H HA APOOH.
IIpumenenne OykB AJs
BbIPAKEHUH U

3alMucu MaTeMaTH4Y€CKHUX

MopaeaupoBars B rpagu4eckoii, npexmMerHoi gopme, ¢
NOMOIIbI0 KOMIIBIOTEPA NMOHATHS M CBOMCTBA, CBSI3AHHbIE
¢ 00BIKHOBEHHOH APOOBI0.

Yurath M 3anucbiBaTh, CPAaBHHBATh OOBIKHOBEHHbIE
apoou, npeaJjaratb 1 0o0CcyxaaTh CrocoobI
ynopsiiounBanus apooeii. M3o0paxarh 00bIKHOBEHHbIE
apoou TOYKaAMH Ha KOOPAMHATHOM NPAMOH;
HCIO0JIb30BaTh KOOPAMHATHYI0 NPSAMYI0 /sl CPaBHEHUS
Apoodei.




NpeaJI0KEeHH .

®opMyIMPOBATh, 3alHUCHIBATH ¢ MNOMOIILID OYKB

OCHOBHO€ CBOHCTBO OOBIKHOBEHHOI Apo0H C Onmopoi Ha

NPaBWJIO; UCINOJb30BAaTh OCHOBHOE CBOWCTBO ApPo0U 1Jisi

*cokpaleHusi Apo0eil M NpHBeeHUs: APOOM K HOBOMY

3HAMEHATEJII0 B IPOCTEHIIUX CIyYasax®.

IIpencraBiasitb Mo o0pa3ny cMemIaHHYI ApPo0b B BHje

HENPABMJIBHOM H BbIICJATh LEJYH 4YacThb YHCJIA M3

HeNnpaBWJIbHOM Apo0u.

BoinosaHaTs apudmeTnyeckmne aeiicTBUs c

OOBIKHOBEHHBIMH [JpPO0SIMH B HPOCTBIX CJIy4Yasix;

NMPUMEHATH CBOWCTBA apudMeTHYeCKHUX deicTBHH s

PALMOHAIM3AIUM BBIYHMCJICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pe3yabTaTra

BBIYHMCJICHUI; NPeJaraTth 1 NPUMEHATh NPUEMBI

NnpoBepkH BbluKncaeHni. [Iposoauts ucciaenoBanus

CBOICTB Apo0eii, OMUPASICH HA YHCJIOBBIE
IKCIEPHMEHTBI (B TOM 4HCJIe ¢
MOMOIIBI0 KOMIILIOTEPA).

Pacno3HaBaTh HCTHHHBIE U JI0KHbIE BBICKAa3bIBAHHSA 0

APOOSIX,

NMPUBOAUTH IPUMePbI U KOHTPIPUMeEPHI.

Pemate mnpocreiiliue TeKCTOBbIE 3aJauM,

coiep:kamme ApoOHbIE JaHHbIC, H 3241 HA

*Haxo0KIeHHe YaCTH LeJIOr0 U 1eJI0r0 10 ero YacTH;

BBIAIBJIATH UX CXOACTBA H pa3an4us *. MoaeanpoBarb

X0/l pelleHHs] 3aJa4M C NMOMOIILI0 PUCYHKA, CXeMBbI,

TA0JINIBI.

I[IpuBoauTh,  pa3dupatb, OLEHMBATH  Pa3JINYHbIe

pelleHusl, 3aliCH PpelleHUi TeKCTOBbIX 3aJa4 MpH

He00XO0UMOCTH ¢ HanpapJjsiouieii NoMOLIbIO.

C nomMombH meAarora  OHEHUBATH  NOJYyYeHHbIN

pe3yJabTaT, OCYLIEeCTBJATH CAMOKOHTPOJIb, IPOBEpPAs

OTBET Ha COOTBETCTBHE YCJI0BHIO, HAXOAUTH OLIUOKH.

3HAKOMUTBCS C HCTOPUEN pa3BUTUS apupMeTHKM.

Harasagnas
reoMeTpusl.
MHOroyroibHUKH

MHoroyroibHUK4A.  YeTbIpéxyroabHHK,
NPSAMOYTO0JbLHUK, KBaJApAaT.

TpeyroabHuk.

Pacno3naBatrb, mu300paxkaTh ¢ MNOMOIIBIK YePTEKHBIX
HHCTPYMEHTOB U OT PYKH, MOAeJIHPOBATHL M3 Oymaru
MHOIOYTOJIbHUKH.




8 u) ILnomans " nepuMeTp NPAMOYT0JIbHHKA u | IIpuBoauts mnpumepsl 00BLEKTOB peajbHOIO0 MHPA,
MHOTI'0yT'0JIbHUKOB, COCTaBJICHHBIX u3 | umerwomux ¢GopMy MHOrOyrojibHHKa, NPSIMOYIOJbHHKA,
NPSIMOYTOJIbHMKOB, €IMHHUIbI H3MepeHusi IJIOIIAAM. | KBaApaTa, TPeyroJbHUKA, OLEHHMBATh HUX JIHHelHbIe
IlepuMeTp MHOTOYroJIbHHUKA. pasMephl.

Borunciasars: nepumMeTp TPEyroJbHHUKA,
NPSAMOYT0JIbHHUKA, MHOTOYT0JIbHUKA; IVIOIA/b
NPSIMOYTroJIbHUKA, KBaJapara (MpH HEO0XOAUMOCTH C
OIOPOI HA AJITOPUTM y4eOHBIX JelCTBHIH).

HN300paxkats  OCTPOYroJibHble, TPSAMOYIroJibHbIE H
TYNOYT0JIbHbIE TPEYroJ1bHUKH.

Crpourr Ha  KJeTHaTOH  Oymare KBajApaT H
NPSAAMOYTO0JIbHUK € 33JaHHBIMH /UINHAMH CTOPOH.
HccaenoBarb cBoiicTBa MNPAMOYIOJbHMKA, KBaJpara
NyTéM  JKCIepUMEeHTa, HaO0JII0leHUusl, H3MepeHus,
MO/JeJMPOBAHMA; CPaBHUBATh CBOICTBa KBajpara H
NPSIMOYTI0JIbHHUKA.

Pacno3HaBath MCTHMHHBIE M JIO’KHBbIE BBICKA3BIBAHUS O
MHOT'0yT0JIbHMKAX, NPUBOIUTH npuMepbl U
KOHTpHpHUMepHbI.

HccnenoBarh 3aBHCHMOCTH ILUIONIAAM KBajpara oOT
JAJIHHBI €r0 CTOPOHBI.

Hcnonb3oBaTh cBOMiCTBA KBAAPATHON CETKM 1JIs1
NOCTpPOeHHs PUIyp; pa3duBaTh  NPAMOYIOJBHUK
He00XO0UMOCTH € HANIPABJSAIOLIEH MOMOIIBIO).
BeipakaTh BeJMYMHY IUIOIIAAM B Pa3IHYHBIX
eIMHUIIAX M3MePeHUusl MeTPHYecKoil cucteMbl  Mep,
3HAKOMHUTBCS C NpPpUMePaMH NPUMEHEHUsl IUIOIMIAAM H
nepuMeTpa B MPAKTHYECKHX cuTyanusax. Pemars 3agaun
U3 peajbHOM KM3HHU, NPH He0OXOAMMOCTH C ONOPOi Ha
AJrOPUTM MNpaBWiIa, 00CYXKIAATh Pa3JIUYHbIE CIHOCOOBI
peLIeHust 3aaa4.

JlecaTHaH Jecsatnunas 3anuch Apodeil. CpaBHeHHe 1eCATHYHBIX IIpeacTaBiasiTh AeCATHYHYIO Apo0b B BHAE

ble Ipoou npooeii. JlelicTBHS ¢ JeCATHYHBIMH APOOSIMH. 00BIKHOBEHHOM, YNTATh M 3aNNCbIBATh, CPAaBHHUBATH

Oxpyrienue 1ecITHYHBIX

AecATHYHbIC pPOo0OH,




(344)

JApooeid.
PemieHue TekCTOBBIX 32/1a4, COAEP:KAIUX APOOH.
OcHOBHBIE 321241 HA IPOOH.

npemniaratb M 00CY:KIaTh CHOCOObLI YNOPSII0YMBAHUA
AeCATUYHBIX Apo0deil.

HN3o00pakats aecATHYHDBIE apoou TOYKAMH Ha
KOOPAUHATHOM NPSAMOIi.

BoisaBasaThb CX0/JCTBA " pazanunsi NnpaBuJI
apugMeTHUYECKHUX JAelCTBUI ¢ HATYPAIbHBIMHU YUCJIAMHU U
AeCATUYHBIMHU JAPOOSIMH, MOCJIE COBMECTHOIO aHAJIM3A.
Boimoansars apugmMernyeckue 1eHCTBUS € 1eCATHYHBIMHU
ApPOOSIMM; BBLINOJHATH NMPUKUIKY M OIEHKY pe3yJbTara
BBIYMCJIEHUH.

IlpumeHaATs CcBOHCTBA apH(MeTHYECKHX AeHCTBHH /4
PAauMOHAIU3AMU BbIYHCJIEHUIA.

IIpuMeHATh, NMPaBUJIO OKPYIJIEHHS AeCATUYHBIX JPoOei,
NPy HeOOXOAUMOCTH € BU3YaJIbLHOI 0MOPOii.

IIpoBoauTh MCCIE0BAHUSL CBOMCTB eCATHYHBIX JAPo0lei,
ONMUPAsICh HA YHUCJIOBBIE IKCIEPUMEHTHI (B TOM 4HCJIE C
NOMOIIBI0O KOMIIBIOTEPA).

Pacno3naBaTh MCTHMHHBIE M JIOJ)KHBI€ BBICKA3bIBAHHUS 0
ApOo0siX, NPUBOAUTHL MNPHUMEPbI M KOHTPIPHUMEPHI,
CTPOMTH BHICKA3bIBAHUS M OTPULAHNS BbICKA3BIBAHUIA.
Pemiars mpocreiiine TEKCTOBBIC 3aJa4H, COAEp:KalIHe
ApPOOHbIe JaHHbIe, U HA *HaXO0KJAeHHEe YACTH LEeJIOro H
EeJOr0 IO €ero 4YacTu*; BBIABJAATL HX CXOACTBA H
pa3iuyusi.

MopaeanpoBaTh X0 PpelleHUs] 33aJa4Y¥M € IOMOUIbIO
pHUCYHKA, cXeMbl, Ta0aunbl. Pa30duparp pa3anuHbie
pelleHus, 3aNIMCH PellIeHN TEKCTOBBIX 3a1a4.
OnepupoBarb JIPOOHBIMH YHMCJIAMH B  peajibHBIX
JKM3HEHHBbIX CUTyallUsIX.

C noMOombI mNeAarora  OHEHMBATH  MOJIyYeHHbIH
pe3yJabTaT, OCYILIEeCTBJSATH CAMOKOHTPOJIb, INPOBepss
OTBET HA COOTBETCTBHUE YCJIOBUIO, HAXOAUTH OLIUOKH.
3HAKOMHUTBHCS ¢ HCTOPHUEN pa3BUTHS apu(pMeTUKHI

Harasanas
reoMeTrpus.

*Muororpanauxku. U3o0pakeHne MHOTOrpaHHHMKOB.
Mopes IpocTPAHCTBEHHBIX TeJl.

Pacno3HaBaTh Ha yepreskax, pUCYHKAaX, B
OKPY’KalolleM MUpe NPSAMOYToJIbHBIH MapaJiesenumnesn,
Ky0, MHOTOTPaHHHKH,




Tena "

¢urypsi B
NPOCTPAHCTB

e (84)

I[IpsimoyrosibHbIM napaJuienenunen, Kyo. PazBéprku
Ky0a M nmapaJulesienumnesna.
O0bém Kyda, MPSIMOYT0JLHOT0 NMapaJuiesenunena*.

ONMUCHIBATb, MCIOJIb3YS TEPMHHOJIOTHIO, OLEHMBATH
JIMHeHHbIEe pa3Mephbl.

IIpuBoauTs, npuMepbl O00BEKTOB PeaJbHOI0 MHpAa,
uMeromnx ¢GopMy MHOIOIPaHHHMKA, NPSAMOYTOJbHOIO
napaJjJiesnenumnena, kyoa.

H3o006paxkars kKy0 Ha KJeTyaToii Oymare.

HccaenoBarb CBOMCTBA Ky0a, NPSIMOYT0JbHOT0
napaJsuiejienuneia, MHOrOrpaHHUKOB, MCIOJIb3ys MOJAeH
NMPH HeOOXOAMMOCTH ¢ HANPABJISAIOLIEN TOMOIIBIO.
Pacno3naBate pa3Béprkm Kybda uM mnapajiesenuiesna.
MopenupoBate Ky0 W mnapaJuiesenumnel w3 Oymaru ©
NPOYHX MATEepPHaJIOB, 110 00pa3uy.

Haxonntp H3MepeHus, BBIYHMCJISATH II0A1b
MOBEPXHOCTH; 00béM Ky0a, NPAMOYT0JbHOT0
napaulejienumnea ¢ ONOPOil Ha AaJrOPUTM Y4eOHBIX
AeMCTBUIl; HCCIeA0BAaTh 3aBUHCMMOCThL 00béMa Kybda or
JAJIMHBI ero peodpa.

Hao0s101aTh U NPOBOAUTH AHAJIOTUM MEKAY MOHSITUSIMH
womagms u  o0béma, mnepuMeTrpa MW IUIOLIAJAH
MOBEPXHOCTH.

Pacno3HaBaTh MCTHMHHBIE M JIOKHbIE€ BbICKA3bIBAHUS O
MHOTOrpaHHMKAX, NPUBOJAUTH npuMepsbl u
KOHTpnpuMepbl. Pemarts 3a1a4uu U3 peajbHOil KU3HU.

IToBTOpEH
e u
00001meHun
e (144.)

IToBTOpEHHE OCHOBHBIX MOHATHI U METOAOB Kypca 5
KJIacca, 00001eHne 3HaHMI.

BbrunciaaT,  3HaYeHHS  BBIPAXKEHMil, COJep:KaIMX
HATYpaJIbHbIC 4YHCJI2, OOBIKHOBEHHbIE W JeCATHYHbIE
Apo0H, BBINOJHATH Npeo0pa3oBaHusl 4YHCEJ MNPH
HeO0XO0AUMOCTH C HANIPABJIAIONIEH IOMOIIBIO.

BpiOupars cmoco0 cpaBHeHHMSI 4YHCeJl, BbIYUCJICHUIA,
NPUMEHATh CBOMCTBA apH(METHYECKHX ACHCTBHH 1JIA
PALMOHAIH3AUMH BbIYHCJICHUIA.

OcymecTBIATHL CAMOKOHTPOJIb BBINOJIHAEMbIX 1eiCTBHIT
U CAaMOIIPOBEPKY pe3yJibTaTa BbIYMCICHUI.

Pemate mnpocreiinne 3agayd M3 peajbHOM KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUSA U1 PelleHus 3a1a4
U3 IPYrUX y4eOHBIX IPpeAMETOB.

Pemars mpocreiilnue 3agayd  pasHbIMM  cllocodamm,




CpaBHUBATDH crnocoo0bI pemeHuss  3ajJavu,

BBIOMPATh PallMOHAJIBHBIN €1IOCO0.

6 kiacc
Ha3Banue OcHoBHOe coep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4aIOINXCS
pasaena
(TeMbI) Kypca

(qucao

4acoB)
HarypaabHbie ApudmMernyeckue  AefiCTBUST €  MHOIO3HAYHBIMH | BbINOJHATH apupmeTnyeckue NefCTBUA c
Yyucaa HATYpPAJIbHBIMH 4YHcJAaMU. YncjioBble BbIPa’KeHHs, | MHOTO3HAYHBIMH HATYPAJbHBIMH YHUCJIAMH, HAXOAUTH
(13uv) NMOPSIIOK neicTBHIA, HMCII0JIb30BAHUE CKOOOK. | 3HAYEHHMSI YHUCJIOBBIX BBbIPAKEHMH €O CKOOKaMHU u 0e3

OkpyrieHue HATYPaJbHBIX YHUCE.
JeauTennn W KpaTHble 4YHCIa; *HauMOO0JbIIMI 00IMIA
JeJINTeb U HAMMeHbllee 001ee KpaTHoe *,

Pa3zsioxxenue ynciia Ha MPOCTbIe MHOKUTEIH. [le1umocTb
CYMMBI M PoU3BeeHus. /lej1leHue ¢ 0CTaTKOM.
Pelienue TeKCTOBBIX 3a7a4.

CKOOOK; BBIYMCJISATH 3HAYEHUSI BbIPAKEHMH, COAePKALIMNX
CTENEeH!.

BbInoHATH, NMPUKHAKY ¥ OLEHKY 3HAYeHHil YHCJIOBBIX
BBIPaKeHU i, NPUMEHATH NPUEMBbI IPOBEPKH pPe3yJabTaTa.
HUcnonb3oBaTh NpH BBIYUCJIEHUSX TNepPeMeCTUTEIbHOE H
*pacnpeaeauTeIbHOE CBOWCTBO YMHOMXKEHUS
OTHOCHTEJILHO CJ10KeHH S ¥, CBOMCTBA apupMeTHUYECKUX
JEeHCTBHIA.

HccnenoBath YHCJI0BbIE 3aKOHOMEPHOCTH,
NPOBOIUTH YHCJI0BbIE IKCIIEPUMEHTHI.

@opmyMpoBaTh oONpeaeeHUsl AeJUTeJdss U KPaTHOro,
HANOO0JbIIEro 00IIEero JeJuTe/]ss i HAUMEHbIIEero 001Iero
KPaTHOro0, MPOCTOr0 M COCTABHOIO 4MCeJ; MCIOJb30BATh
3TH NMOHATHA NPH PelleHUH 3a7a4 (MPH He00XOAMMOCTH C
OMopPoii HA AJITOPUTM NMPABUJIA).

IIpuMeHATH, AJTOPUTMBI  BbIYMCJICHUSI HaN0OJbIIET0
00111ero e IuTe/Is1 U HAUMEeHbIIero 001ero KpaTHoro AByXx

yHcesa, aJArOPUTM Ppa3jioKeHHusi YHCJIa Ha MPOCThbIe
MHOKMTEJIH.

HccnenoBare  cBolicTBa  J€JIMMOCTH  CYMMBI H
NpOU3BeeHNs YHCeJI C ONOPOil HA BONPOCHBIN MJIAH.
IIpuBoanTHL NpUMepbI yuceJ c 3a/IaHHBIMH

CBOMCTBaAMHU,




pacno3HaBaTb
0

BepHbIe

H

HeBepHbIe

YTBep:KIeHUs




CBOIiCTBAX YHCe, ONIPOBEPraTb HeBePHbIE YTBEPKACHUS C
NMOMOIIbI0 KOHTPIIPUMEPOB.

KoncTpyupoBars MaTremMaTHyecKue IMpPeLJIOKeHHS €
MOMOIIBIO CBSI30K «H», KHJIN», ECJIH..., TO...» 10 00pa3uy.
Pemiate TekcTOBBIC 3a4a4M, BKJIKWYAKOIIHE TOHATHS
AeJTUMOCTH, apu(MeTHYeCKHM CIOCOO0M, HMCHOJIb30BATH
nepedop BceX BO3MOKHBIX BAPUAHTOB ¢ ONOPOM Ha
BOIIPOCHBII IJIaH.

MogeanpoBaTh X0 PpelIeHMs 331a4d € IOMOUIbIO
PHMCYHKA, CXeMbl, Ta0JIHIIbI.

IlpuBoauTs, pa3duparb, OLEHUBATH  Pa3JIUYHbIE
pellieHusl, 3aNMcU PpelleHHil TEeKCTOBBIX 3aJa4 ¢
HAINPaBJIAIOLIEH NOMOIIbIO.

Kpuruyecku oumeHuMBaTh  NOJYYeHHBIH  pe3yJibTar,
HAXOAUTh OWMNOKH, OCYLIECTBJIATH CAMOKOHTPOJIb,
NpoBepsisi 0TBET HA COOTBETCTBHE YCJIOBHIO.

Harasign *[lepnenaukyJasipabie npsamsle. [lapaanenbHbie Pacno3HaBath Ha 4epTeKax, pUCYHKAX CJOy4YaW B3aMMHOIO

ast npsiMble ™, pacnosio:KeHusi AByX NpsIMbIX.

reoMeTpu PaccTosinue MeKIY ABYMsl TOUKAMH, OT TOUKH /0 I/Isoﬁpamaun) C MOMOUIIbI0 YepPTEeKHbIX HHCTPYMEHTOB

fl. NPSIMOii, JUTHHA TYTH HA KBAAPATHO ceTKe. KJIeT4yaToil Oymare [aBe INepeceKaroliuecs npsiMblie, IBe

Hpsaimere *[IpuMepbI MPSIMBIX B POCTPAHCTBE ¥, napaJjuiejibHble npsiMble, CTPOUTH NpsAMYI0,

Ha NepHeHINKYJISIPHYIO TaHHOM.

IUIOCKOCT IpuBoauTs npuMepsbI NapauieJIbHOCTH

U (4u9) Pacno3HaBaTh B MHOTOYI0JIbHUKAX NePHEeHIUKYJIAPHbIE H
napaJjjiejbHblie cTOPOHbI. M300paxkaTh MHOTOYTrOJIbHUKH C
napajiebHbIMH, NEPNEeHINKYJISIPHbBIMA CTOPOHAMM 110
oOpasny. Haxoauts paccrosinue Meskay ABYMSI TOUKAMMU,
OT TOYKH /10 NPSAMOHi, JVINHY YTH HA KBAAPaTHOM ceTKe, B
TOM 4K CJIe UCIO0JIb3Ysl HH(POBbIE pecypcChl.

Apo OObIKHOBeHHasi po0b, OCHOBHOE CBOICTBO CpaBHUBATH M YNOPAA0YHUBATH APOOH, BHIOMpPATH

on ApoOH, COKpalleHue Apodeil. crocoo

(504 CpaBHeHMe 1 ynopsizouuBaHue Apodeii. JlecATHYHbIE cpaBHeHHs Apoleil.

) JApo0u U MeTpHYeCKasi cucTeMa Mep. IIpencraBiasaTh AecATHYHLIE JAPO0H B BHje

ApudgmMernyeckne JeicTBUS ¢  OOBIKHOBEHHBIMHU

1

00bLIKHOBEHHBIX Ip0o0eii 1 00LIKHOBEHHbIE B BH/IE
JeCATHYHBIX, HCIO0JIb30BATh




JEeCATHYHBIMU I[pOﬁﬂMl/l.

OTtHomenne. /lejenne B JaHHOM OTHOIIECHHH.
*MacmrTad *, nponopuus.

ITonsaTue nmpoueHTa. Borunciaenue npoueHTra orT
BEJIMUYMHbI M BeJIMUYHMHBI 1O €¢ IPOLUECHTY.

Pemenne TeKCTOBBIX 3a/1a4, COIEPKALIUX TPOOH H
npoueHTsbl. [IpakTnyeckasi pabora «OTHOIIEHUE ATHHBI
OKPY’KHOCTH K €€ TuaMeTpy».

IKBHBAJIEHTHbIE NPeACTABJEHHS JAPOOHBIX 4YMces] NMPH HMX
CPaBHEHUM, NPHU BbIYUCJIEHUAX (MPH HEOOXOAMMOCTH C
HANPaBJISAOLIECH IOMOLIBIO).

Hcnonb3oBath JecsiTHYHBbIE Apo0M NpPH NMpeoOpa3oBaHUM
BeJMYMH B METPHUYECKOM cUCTeMe Mep.

BeinonHAThL apugMeTHYECKHE AeHCTBHUSA c
00bIKHOBEHHBIMHU M JeCATUYHBIMU JPOOSIMH.

BoiuuciasaTs  3HaYeHHMs  BbIPAXKeHUH,  CoJep:Kallux
O0ObIKHOBEHHbIE M JeCATHYHbIE [pO0H, BBINOJHATH
npeodpa3zoBanus apodeil, BLIOUPATh CNOCO0, NPUMEHSITH
CBOMCTBA apupmMeTHYeCKNX aeicTBHii IS
PANMOHAIM3AUMH BbIYMCICHUI.

CocTaBiasiTb OTHOIIEHMST W NPONOPUUHM, HAXOAUTH
OTHOLIEHHEe BeJIUYMH, JeJUTh BeJIUYMHY B [JaHHOM
OTHOLLICHHMH.

Haxoauth J3KcnepMMeHTANbHBIM NYTEM  OTHOLIEHHE
JAJHHBI OKPY’KHOCTH K e¢ 1uaMeTpy (IpH He00X0AMMOCTH C
HANPaBJISAIOLIECH IOMOLIBIO).

Haxomute MacmrTad 1miaHa, KapTbl H  BbIYHMCJIATH
PACCTOSIHUS, MCIOJIb3YS MACIITA0 ¢ ONOPOH HA AJTOPUTM
yuyeOHbIX JeHcTBHHA. OOBACHATH, 4YTO TaKoe IPOUEHT,
ynorpedaiTb 000pPOTHI pedyd €O CJIOBOM «IPOLIEHT».
Beipaxkate npouneHTsl B Apo0siX M Apo0H B NPOIEHTAX,
OTHOILIEHME IBYX BeJIMYUH B MPOLEHTAX.

BbruncasTh NPOLEHT OT YHCJIA W YUCJIO 110 €r0 MPOLEeHTY.
OxpyrasaTh ApodM M NPOUEHTHbI, HAXOAHUTh
NpHUOJIMAKEHHUS YUCeJ NPH Heo0XOAMMOCTH ¢
HCII0JIb30BAHHEM BH3YAJIbHOI ONOPBI.

Pematpy 3aja4u Ha 4YacTH, NMPOUEHTHI, NMPONOPUHH, HA
HaXO0x/JAeHue Apodu (MPOLEHTA) OT BeJIUYUHbI M BeJIUYUHBbI
no e¢ apod6m (NMpoueHTy), Apodu (MPOLEeHTa), KOTOPbIH
cocTaBjisieT OJHAa BeJM4YuHa OT apyroii. IlpuBoauTs,
pa30upaTb, OLEHMBATH pa3jiMYHble pPelIeHUus, 3almucH
pelieHuii TEKCTOBBLIX 3a/a4 TMPH He00XOAUMOCTH €
HANPaBJAIOLIEH MOMOLILIO.

N3Baekarp uHpOpMANUI0 U3 TA0AMI W JAHATPAMM,
HHTEPNPETHPOBATh TaOJU4YHbIe [aHHbIE, OMNpeIeNasATh
HauOoJIbILIee 1 HAMMEHbIee U3 MPeACTABJCHHBIX IaHHbIX.




Harasigna
|
reoMeTpusi
Cummerp
us (44)

*OceBasi cummertpus. LleHTpanbHas

CUMMeETpPHUi. HOCTpOCHPle CHUMMETPHYIHBIX

¢uryp.
CumMeTpus B IPOCTPAHCTBeE™,

Pacno3naBaTh Ha yepTexax U H300paKeHUsIX, H300paKATh
OT PYKH, CTPOHUTH C NOMONIILI0 HMHCTPYMEHTOB (urypy
(oTpe3ok, JOMaHYI0, TPEYroJbHUK, TPAMOYIOJbHHUK,
OKPY’KHOCTb), CHMMETPMYHYI0 [JaHHOH OTHOCHTEJBLHO
NPSAIMOii, TOYKH C HANIPABJISIIOLEH TOMONIBIO.

Haxoauth npuMepbl CHMMETPHHU B OKPY:KAKOILIEM MHUpe.
MopaenaupoBath U3 Oymaru jJBe (pUrypbl, CHMMeTPHYHbIE
OTHOCHTEJIbHO NPSIMOii; KOHCTPYHPOBATh reOMeTpHYeCKHe
KOH(UTrypauuu, ucnojb3yss CBOMCTBO CUMMETPHUH, B TOM
yHucae ¢ NMOMOWBI0 HUGPOBBIX PecypcoB € OMOPOil Ha
AJITOPUTM Yy4eOHbIX JeHCTBHI.

Breipaxken
usi ¢
OykBamMu
(209)

IIpumenenne OykB IS 3alMCH  MATEeMATHYECKHX
BbIPa:KeHUH U npeio:keHnid. *bykBeHHbIe BbIpasKeHUs
U YHUCJIOBbIE MOJACTAHOBKH ™,

BykBeHHble paBeHCTBa, HAXOXkJAeHHE HEH3BECTHOI0
KOMIIOHEHTa. ®opMy.Jibl.

HUcnoab3oBath OyKBBI I 0003HAYEHUS] 4YMCe], NPH
3allMCH  MAaTeMATH4YeCKUX YTBEpP:KIAeHHH, COCTABJISATH
OyKBeHHbIE BbIPa:KEeHHS M0 YCJIOBHIO 32124 M.
HccaenoBath Hec/0KHbIE 4YHCJI0BbIe 3aKOHOMEPHOCTH,
HCNO0JIb30BATh OYKBBI JIS1 UX 3aNMCH.

BoruucasaTs 4ucia0BOe 3HAYeHHEe OYKBEHHOI0 BBIPA:KEHHS
NpHu 32JaHHBIX 3HAYEHHUSIX OYKB C ONOPOH HAa AJTOPUTM
Y4eOHBIX J1eiiCTBHI.

3anuceiBaTth  (GopMyJibl: NepuMeTpa M IUIOIIAAM
NPAMOYIOJIbHMKA, KBaJApaTa; [JIHHbI  OKPY/KHOCTH,
IVIOINAAM KPYra; BBINOJHATH BbIYHUCICHUS 10 JITUM
popmynam.

CocraBasath (¢opMyJibl, BbIpaKAKIINE 3aBUCUMOCTH
MEK/1y BeJIHYMHAMHU: CKOPOCTh, BpeMsi, PACCTOSIHHME; LIeHA,
KOJINYeCTBO, CTOMMOCTH; NPOM3BOAMTEIBLHOCTb, BpeMs,
00beM paldoThbl; BBIMOJHATH BBIYUCIEHUS] MO JITHUM
dbopmynam.

HaxoauThs HEM3BeCTHbI KOMIIOHEHT apU(pMeTHYeCKOro
JeiicTBUA.

Harasaanas
reoMeTpusi.
Durypsl
Ha
IJIOCKOCTH
(74)

YeTbIpEXyroJbHHK, MNpPUMepPbl  4YeTbIPEXYroJIbHMKOB.
IIpsiMOYroJIBHUK, KBaJApaT: CBOICTBa CTOPOH, YIJIOB,
TUArOHAJIeH.

HN3mepenue yriios. Buabl Tpeyro/ibHUKOB.

Ilepumerp ITnomann

DopmyJibl

MHOI'0YI'0JIbHMKA. (purypsl.

HN300pakaTth, HA HEJMHOBAHHOW M KJeT4yaTroii Oymare ¢
HCIIO0JIb30BAHHEM YepTEKHBIX

HHCTPYMEHTOB
YeThIPEXYIrOJbHUKH ¢ 33JaHHBIMM  CBOMCTBaAMHM: €
napajielbHbIMH,  NePHeHIUKYJISPHBIMH,  PaBHBIMU
CTOPOHAMH, NPSIMbIMH yrjiamu " ap.,
PaBHOOEIPEHHBII  TPEYroJbHUK.




nepuMeTrpa U Iviomaau NnpaAMoOyroJbHHKA.
[Mpubdan:kéHHoe U3MepeHune mIomaim Gpuryp.
*[IpakTnueckasi padora «Ilaomans kpyra» *.

Hpennarate u  00Cy:XkAaTh  CHOCOOBI, AJTOPUTMbI
nocrpoenusi. McciienoBarb, HCHOJAb3Ysl JIKCIHEPUMEHT,

Ha0J1I0/1eHue, MO/ieJIHPOBaHHE, CBOliCTBa
NPAMOYIoJIbHUKA, KBajpara, pa3ouBaTh HA
TPEYroJIbHUKH C OIOPOil HA BONIPOCHBIH IJIAH.

O00CcHOBBIBATD, onposeprarb c MOMOIILI0

KOHTPIPUMEPOB  YTBEPXKAECHUS O MNPSIMOYIOJbHUKE,
KBaJpaTe, Ppacno3HaBaTb BepHble M  HEBEpHbIe
YTBepPKACHHS.
N3MepsATH U CTPOUTH ¢ MOMOLIBLI0 TPAHCIIOPTHPA YIJIbI, B
TOM 4YHCJe B MHOIOYIrOJbHUKEe, CPABHMBATh YIJIbI;
pacnmo3HaBaTh OCTpble, NpsiIMble, TyNble, pPa3BePHYyTbIE
YIJIBI.
Pacno3naBars, u300paxaThb

OCTPOYIO/IbHBIH, MPAMOYIOJbHBbIH,

TYIOYI 0JIbHBI,

paBHOOePEHHBIH, PABHOCTOPOHHMI
TPeyroJibHUKH (MPU He00XOAMMOCTH C MCIOJb30BAHUEM
BU3YyaJIbHOM ONOPBI).
Boruucasts nepuMeTp MHOI'0OYI'0JIbHUKA,

IJIOIIAb MHOTOYI0JIbHMKA pa30OueHneM

HA NPSIMOYT0JIbHUKH, HA PaBHbIE (PUTYPbI, HCNOJIb30BaTh
MeTpHYeCKHe eJHMHHIbI H3MepeHHusl JJINHBI U IUVI0IMATH ¢
OMOPoii HA AJITOPUTM Y4eOHbIX AelicTBuil. Mcnosb3oBaTh
NpudIMKEHHOEe U3MepeHHe JJINH U IUIoIa el Ha
KJeT4yaToii Oymare, npuodIMKEHHOE H3MepeHue
JAJTHHBI OKPYKHOCTH, IIOIIAIH KPYTa.

TlonokuTENBLHBI
en
OTpHIATE/IbHbIE
17 (W) ]

(464)

Henble umcaa. *Moayab 4ucjia, reoMeTpHYecKas
HHTepnpeTanus MoayJsi. UucioBble IPOMEKYTKH *,

[MonoxuTtebHbIE U OTpULIATEIbLHBbIE Yucaa. CpaBHeHHe
MOJIOKUTEIbHBIX " OTPHUIIATEIBHBIX quceJ.
Apupmernyeckue JeCTBUA C IMOJOKUTEJIbHBIMH U
OTPUIIATEIbHBIMYU YU CJIAMM.
Pennenue TeKCTOBBIX 3aa4.

IIpuBoAUTHL NpUMePHI UCNOJIH30BAHUA B PeabHOM KNU3HH
MOJIOKUTEJIbHBIX U OTPUIATEJbHBIX YHCeJI.

HN300paxxarts  wmesible  4YMCAAa, NOJOKUTEJIbHbIE M
OTpUIATE/IbHbIE YHMCJIA TOYKAMH HA YUCJI0BOW NPAMOIi,
HCMO0JIb30BATh YMCJIOBYIO NPSIMYIO /1JIsl CPABHEHHS YHCeJl.
I[IpuMeHATH, NpaBWJIa CPABHEHHUS, YIOPSA0YUBATH LeJIble
4KncIa; *HaX0AUMTh MOAYJIb Yncaa ™,

®opmyInpoBaTh NnpaBujIa BBIYMCJICHUS c
NMOJOKUTEJbHBIMH W OTPMUATEJbHBIMH  YHCJIAMH,
HAXOJAUTh 3HAYeHHA YHCJIOBBIX BbIPaKeHHId,

coepKalmx




Z[eﬁCTBHﬂ C MOJIO’KUTECJIbHBIMHA U
OTPUHATECJIBbHBIMHA YUCTIAMU IPH H606X0)11/IMOCTI/I C OHOPOﬁ

Ha aJrOPUTM NMpaBHJIA.
IlpumMeHATH,  CBOMCTBA  CJOKEHUSI W  YMHOMKEHUS

JUIS




npeodpPa3oBaHUs CYMM U NPOU3BEACHUM.

IIpeacraBiaenne IIpsiMoyrosibHass cucTeMa KOOPAMHAT HA OO0BSICHATH U WIIOCTPHPOBATH NOHATHE NPAMOYT0JbHOM
AAHHBIX miiockoctu. KoopamHarsl ToUkH Ha CHCTeMbl KOOPIAMHAT Ha IUIOCKOCTH, HCHOJb30BATH
(49) INIOCKOCTH, a0cucca ¥ OpANHATA. TEPMHHOJIOTHIO; CTPOUTH HAa KOOPAMHATHON IIOCKOCTH
Cro64aThie H KPYroBbIe {HArPAMMBI. TOYKH ¥ (UIYpPHI M0 33aHHBIM KOOPAMHATAM, HAXOIHUTh
IIpakTnyeckas padora «Ilocrpoenne KOOPAMHATHI TOYEK.
AHArPaMM». Yurars  crosI0YaTble W KPYIOBble  JHArPaMMbI;
PelleHe  TEKCTOBBIX  3a1ad,  COJEPIKAIIMX HHTEPNPETHPOBATL  JaHHbIE; CTPOMTH  CTOJ0YaThIe
JAaHHbIE, IPeJACTABJIeHHbIE B TA0JINLIAX M HA AnarpaMmmel.
MarpamMMax. Hcnonb3oBate  nMHGOpMALMIO, INPEICTABJICHHYIO B
Ta0/IMIaX, Ha [JMarpaMmax /Ui pelIeHHs TeKCTOBbIX
3a/a4 M 32124 U3 peajbHON KU3HMU.
Harasignas *[IpsiMOoyroibHbI  mapajulenenumnesn, Kyo0, mnpusMma, | Pacno3dHaBaTh Ha 4eprexkax, PHCYHKaX, ONHCHIBATH
reoMeTpusi. NMPaMHUAa, KOHYC, HWJINHAP, ap u cpepa. U3o0pakeHue | mupamMuay, nNpusMy, HWINHAP, KOHYC, 1Iap, W300pakaTh
Purypsl npocrpancTtBeHHbix  ¢uryp. Ilpumepsl pa3sBEépToK | X OT PYKH, MOAEJHPOBATh W3 Oymaru, INIACTHJIMHA,
B MHOTOTPAHHMKOB, HWJIMHAPA U KOHYCA. NPOBOJIOKH M Jp. C HampaB/sfoOIieil NOMOIIbIO.
NPOCTPAHCTB MpakTuyeckast pa6ora «Co3nanue IIpuBoauTs nNpuMepbl O00BEKTOB OKPYXKAKIIEI0 MHPA,
e (8u) MoeJeii NpocTpaHcTBeHHbIX | MMEIUIHX (opMBbI Ha3BaHHBIX TeJl.
duryp». Hcnonb3oBaTh TEPMHHOJIOTHIO: BeplIMHA, pe0po, rpaHb,

IlonsiTue o0beéMa; eIMHUNBI U3MepeHHsI 00bemMa. O0beM
NPSIMOYTOJILHOTO Mapajulejienumnena, Kyba, ¢opmyabl
o0nLeéMa®,

OCHOBaHHe, BbICOTA, PAANYC U IMAMeETP, pa3BepTKAa.
M3yuyars, Hcnoab3ys  JKCIEPHMEHT,  HaliwoaeHwue,
U3MepeHHe, MOJAeJMPOBaHKe, B TOM YHCJIe KOMIILIOTEPHOE,
U ONHCBHIBATH CBOMCTBA HA3BAHHBIX TeJ, BbIABJIATH
CXOACTBAa W Pa3IH4YUs: MeXK1y NUPAMMIOH W NPHU3MOI;
MEKIAY UHJIMHAPOM, KOHYCOM M IIApOM.

Pacno3naBate pa3BeépTkM  napajulesenumnena, Kyoa,
NPHU3MBI, NUPAMHU/bI, KOHYCa, HMJIMHIPA;
KOHCTPYMPOBATh JaHHbIE Teja M3 Pa3BePTOK, CO3AaBaATh
MX MOJeJIM C HANPABJIAIOLIeH MOMOLIBIO.

Co3naBarthb MoOfeJHM MNPOCTPAHCTBEHHBIX (¢uryp (u3
Oymaru, NMpPOBOJIOKH, NJACTHJIMHA M JpP.) C ONOPOM Ha
AJITOPUTM Y4eOHBIX JAeiiCTBHIA.

N3mepsaTh Ha MoAeNsiX: /JUIMHbI pédep MHOIOrpaHHUKOB,
AUAMETP LIapa.




Boriunciaats mno ¢opmyiaM: 00b€M NPAMOYTOJbHOIO
napajiejenunena, Ky0a; HCHOJAb30BaTb  eIMHMIbI
H3MepeHust 00BeEMa; BLIYHCJIATL  O00BLEMBI  TeJl,
COCTaBJICHHBIX H3 KYy00B, NapajulejenuiefoB; pemarThb
3a/1a4M ¢ peaJbHbBIMHU JAHHBIMHU C OIIOPOH HA CNIPABOYHYIO
uHopManuo.

IToBTOpEHHe,
00001IeHHE,
CHCTEeMATH3AIUA

( 14u9)

IloBTOpEeHNE OCHOBHBLIX NMOHSTHI M METOA0B KYPCOB 5

uoé

KJIACCOB, 00001IeHNe M CHCTeMATH3AIUs 3HAHHUIA.

BoruucasTh 3HAYEHUSA BbIPAKEeHUI,
cojiepsKaImX
HATYpaJbHbIE, 1eJble, MOJOKUTEJIbHbIE W
OTpHUIIATeJIbHbIE
4KuCIa, OObIKHOBEHHbIE M JIeCATHYHbIE APoOH,
BbINOJIHATH

Nnpeodpa3oBaHUsA YHMCeJ U BBIPAKEHHH NpH
He00X0AUMOCTH C

HanpapJsomel NOMOUIbIO.

BbiOupars  cmoco®  cpaBHeHMsI  YHCeJ,

BBLIYHCJIEHUH,
IPUMEHATh  CBOMCTBAa apu(MeTHYeCKHUX AeHCTBUM
s

PAlMOHAJM3AIUM BbIYMCIICHUH.

Pematp mpocreiimime 3aJa4d M3 peajbHOM
JKH3HH,

NPUMEHATh MaTeMaTH4YeCKue 3HAHUs JJ pelleHus 3a1a4

u3

APYTrUX NpeIMeToB.

Pemath mpocreiinmue 3axa4u pa3HbIMH CIIOCO0AMU.

OcymecTBaITh CAMOKOHTPOJIb BbINOJHSIEMbIX

AeficTBUI U

CaMOINIPOBEPKY pPe3yJibTATa BbIYHCICHUI.

ITIOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
N KosnuecTBo 4acos DJIeKTPOHHbIE
°
Jlara uugposbie
Tema ypoka KontposabHubie IIpakTHuyeckue
Bcero U3y4eH o0pa3oBaTejibHbIE
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padoThI paéoThI pecypcesl
JlecaTnuHasn
cHCTEeMA bubimorexa [HOK
cunciaenus. Psan https://m.edsoo.ru/
HATYpaJbHBIX f2a0ccOc
yuceJ
JlecarnuHasn
cucTemMa
cuucjgenusa. Pan
HATYPAJbHBIX
yuceJ
HartypanbHblit bubimorexa HOK
psia. Yucio 0 https://m.edsoo.ru/

f2alcafe

HartypanbHbii
paa. Yucmao 0

HarypaabHble ynciia
HA KOOPIAMHATHOM
npsaAMon

bub6aunorexka IHHOK

https://m.edsoo.ru/
f2a0elfc

HartypaabHblie unciia
HA KOOPAUHATHOMH
npsAMoit

bubanorexa HOK

https://m.edsoo.ru/
f2a0e2al

HarypanbHble ynciia
HA KOOPAUHATHOMH
npsaAMon

bub6aunoreka IHOK

https://
m.edsoo.ru/

f2a0e42 6

CpaBHeHue,

Bbubanorexa [HOK



https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cafe

OKpYIJIeHHE https://m.edsoo.ru/
HATYPAJbHBIX YHCeJ f2a0ce32



https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0ce32

CpasHennue,

bub6aunoreka IOK

9
OKpYIJIeHHe https://m.edsoo.ru/
HATYPAJIbHBIX YHCE f2a0cf54
bubdanorexa HOK
CpaBHeHme,
10 https://
OKpyI/1eHHE m.edsoo.ru/
HATYPAJbHBIX YHCEJ £2a20d30 0
bubanorexa HOK
CpaBHeHue,
11 https://
OKpyI/1eHHE m.edsoo.ru/
HATYPAJbHBIX YHCEJ £2a20d44 0
1 CpaBHeHue,
OKpYIJjileHHe
HATYPAJIbHBIX YHCE]
ApudmMernyeckue
. bubanorexa HOK
13 JIeHCTBUA C
O —— https://m.edsoo.ru/
YHCJIAMHA f2a0eaca
Apudmernyeckue
. bubanorexa IHOK
14 AefcTBUSA €
HATYpATLHEIMH https://m.edsoo.ru/
YHCJIAMU f2a015ba
ApudmMernuyeckue
. bubanorexa IOK
15 JIeHCTBUA C
e — https://m.edsoo.ru/
—— 2201704
Apudmernyeckue
. bub6aunoreka IOK
16 JAeifcTBUA €
e — https://m.edsoo.ru/
YHCJIAMH 2a0fd8a
ApudmMernueckue bubimorexa [OK
17 AefCTBUA €



https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0cf54

HaTypaJbHbIMHU https://m.edsoo.ru
qucjiamMmm /f2a1015 g
18 Apudmernyeckue bubimorexa IIOK



https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a1015e

NeHCTBHA C
HATypPaJbHbIMH
YHCJIAMU

https://m.edsoo.ru/
f2a10c3a

19

Apudmernyeckue
JEHCTBHUA C
HATYPAJIbHBIMHU
YuCIaAMHU

buodaunorexka [HOK
https://m.edsoo.ru
/f2al10da 2

20

CBoiicTBa Hy/151 IpH
CJI0KeHUHU U
YMHOK€HUH, CBOHCTBA
eTUHHIBI TPH
YMHOKEHHH

bub6aunorexka IHHOK

https://m.edsoo.ru/
f2al04ec

21

CBoiicTBa HyJ151 IpH
CJI0KeHU U 1
YMHOKeHUH, CBOHCTBA
eIMHULbI TPU
YMHOKEHHH

22

IlepemecTHTEIBHOE U
coueraTebHOE
CBOIICTBA CJI0KEHHUS U
YMHOKEHMS,
pacnpeneuTe/bLHOE
CBOMCTBO YMHOKECHUSA

bubanorexa HOK

https://m.edsoo.ru/
f2alef3e

23

IlepemecTuTeILHOE U
coyeraTesbHOE
CBOMCTBA CJI0KEHUA U
YMHOK€HMS,
pacnpeneuTe/bLHOE
CBOMCTBO YMHOKEHUS

24

IlepeMecTuTEILHOE H
coyeraTrejabHOe
CBOHCTBA CJIOKEHHUA U



https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10c3a

YMHOKeHMUsI,
pacnpeenTeIbHOe




CBOMCTBO YMHOKCHUSA

Jeantenu n

25 KpaTHbIE YHCJIA,
pasjioxkeHne YuCaa
HAa MHOKUTEJIU
I[eHI/ITeJH/I u buoanoreka IIOK
26 KpaTHbIE YHCIIa, https://m.edsoo.ru
pa3ioxkeHne Yucaa /£2a116b 2
HA MHOKUTEJIN
Jeaurean u
27 KpaTHbIE YK CJIA,
pa3jioxKeHne YHCIa
Ha MHOKUTEJIN
Bbubanorexa [HOK
28 JlesieHue ¢ 0CTATKOM https://
m.edsoo.ru/
2a1116 ¢
29 Jenenue ¢ octaTkoM A
https://m.edsoo.ru/
f2al14fa
bubanorexa HOK
30 IIpocThie U cocTaBHBIE https://
1ucia m.edsoo.ru/
2al1a9 0
Bbubanorexa [HOK
a1 IIpocTbie U cocTaBHBIE https://
1mcia m.edsoo.ru/
f2al1bb 2
IIpu3HaKu 1eJJUMOCTH Bubsmorexca IOK
32 htt[}S://

Ha2,5,10,3,9

m.edsoo.ru/
221180 6



https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2

33

IIpu3Haku neJJUMOCTH
Ha2,5,10,3,9

bubanorexa [HOK

https://
m.edsoo.ru/

2a1196 e



https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a1196e

YuciaoBbie

bub6aunoreka IOK

34
BBIPAKEHUS ; https://m.edsoo.ru/
NOPSIIOK XeHCTBUI f2a11f18
YnCII0BbIE bub6auorexa LHOK
35 . https://
BEIpAAECHI; . m.edsoo.ru/
MOPAIOK T1€UCTBHU f2a1208 Q
36 YucsoBbie bubanorexa HOK
BBIPAKEHUS ; https://m.edsoo.ru/
MOPSAAOK AeHCTBUI f2a123fa
Penienne TeKCTOBBIX
3aJa4 HA Bce EnG OK
37 apupmernyeckue ubmmoreka I1
ReficrBus, Ha https://m.edsoo.ru/
9
JABHKE€HHE U MOKYNKH 2201394
Penienne TeKCTOBBIX
3a/Ja4 HA Bce G OK
38 apupmernyeckue ubauorexa Il
T —— https://m.edsoo.ru/
JABHKE€HHE U MOKYNKH f2a019fc
Pemenue TeKCTOBLIX
3ajat Ha Bee bu6auorexa IIOK
39 ;z;?;n;;;w:;ckne https://m.edsoo.ru
9
JABUKEHUE U MOKYIKH [f2al121a 2
Pemenue TeKCTOBBIX
3ajat Ha BCe bubdanorexa HOK
40 ;g;lgn;:;w::xne https://m.edsoo.ru
’ /£2a1255 8

ABHKCHHEC U IOKYNIKH



https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a11f18

Penrenne TekcTOBBIX
3aJa4 Ha Bce

buodanorexka HOK
41 apupmeTHiecKie https://m.edsoo.ru
JIeHCTBHSA, HA - - -
JABUKEHHE U MOKYIKH /221283 2
Pemienue TeKCTOBBIX
3aja’ Ha BCE Bubanorexa [JOK
42 apupmeTHiecKie https://m.edsoo.ru
JIeCTBHUSA, HA - - -
JABUKEHHE U MOKYIKH /221299 0
KonTpoasnas
bub6aunoreka IOK
43 pabora no teme
"HarypaabHbre https://m.edsoo.ru/
YHCJIA U HYJb'" f2al2cba
T bubanorexa [HOK
04Ka, mpsiMasi,
44 https://
OTPE3OIE, JIYH. m.edso0.ru/
Jlomanas f2a0d54 e
HN3MepeHue 1IHHBI
45 oTpe3Ka, Bbub6auorexa HHOK
MeTpu4ecKue https://m.edsoo.ru/
CAMHHIBI f2a0daee
W3MepeHusl JUTMHBI
HN3MepeHue 1JIHHBI
46 oTpe3Ka, bub6auorexa HHOK
MeTpHiecKue https://m.edsoo.ru/
¢IMHHULbI f2a0df3a
W3MepeHusl JUTMHBI
bub6aunoreka IOK
47 OKpYKHOCTb H KPYT https://

m.edsoo.ru/
2a0d68 4



https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12832

48

OKpyKHOCTb U KpPYT

IIpakTuyeckas bu6auorexa LHIOK
49 pabdora mo  Teme https://m.edsoo.ru
ITocTpoenne U)"':;Opa /f2a0d7e 2
U3 OKPYKHOCTEN
Yroua. [Ipsmoi, bub6auorexka HHOK
50 OCTPEII“J, TYNoii u https://m.edsoo.ru
Pa3BEéPHYTHIIi YIJIbI /f2a1302 a
Yrou. IIpsamon,
51 OCTPBbIii, TYNOH H
Pa3BEéPHYTHIN YIJIbI
bub6aunorexa IHHOK
52 H3Mepenue yriios https://
m.edsoo.ru/
221319 ¢
53 H3mepenue yrios Bubmorexa LOK
https://m.edsoo.ru/
f2a132fa
bub6aunoreka IOK
54 H3mepenue yriios https://
m.edsoo.ru/
221347 6
IIpakTnyeckasn bu6auorexka LHOK
55 pabora 1o Teme https://m.edsoo.ru
HOCTpOGHI/Ie yrioB /2a1360 g
JApoob. IlpaBuibHbIC H bubunoretca LHOK
56 5 https://
HenmpaBHJIbHbIE IPOOH m.edsoo.ru/
221376 4
Apo6s. [IpaBuibHbIE Bbub6auorexa LHOK

57



https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2

HEIIPaBUJILHLIE HpOﬁI/I

https://m.edsoo.ru/

f2al3c8c



https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a13c8c

58

JApoob. IlpaBuibHbIE U
HenpaBWJIbHbIE APOOH

bubanorexa HOK

https://
m.edsoo.ru/

221414 6

59

JApoob. IlpaBuibHbIe 1
HeNpaBWIbHbIE IPOOH

bub6aunoreka IOK

https://m.edsoo.ru/
f2a15312

60

Apo0s. [IpaBuiibHbIE U
HelpaBWIbHbIE IPOOH

bubanorexa HOK

https://
m.edsoo.ru/

2a1558 2

61

OcHoBHOE
CBOICTBO ApoOH

bubanorexa HOK

https://
m.edsoo.ru/

f2al143e 4

62

OcHoBHOE
CBOICTBO ApoOH

bubanorexa HOK

https://
m.edsoo.ru/

f2a1451 a

63

OcHoBHOE
CBOICTBO ApooH

bubanorexa HOK

https://
m.edsoo.ru/

1221463 ¢

64

OcHoBHOE
CBOICTBO Ipo0H

bubdanorexa HOK

https://
m.edsoo.ru/

2al475 e

65

OcHoBHOE
CBOIICTBO Apo0H

bubanorexa HOK

https://
m.edsoo.ru/

f2214¢9 0

OcHoBHOE

bub6anorexa IHOK



https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a14146

66 . https://
CBOHCTBO 1POdH m.edsoo.ru/
f2aldde 4
67 OCHOBHOE CBOHCTBO



https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14de4

apoou

68 Cpasuenne apodeii EZ?S‘T;’/::‘;]—:(?JC ru/
f2a14f74
f2a15114
70 CpaBHeHnue apobdeii
71 CpaBHeHnue apooeit
- CJI0KeHne u bubumorexa IOK
BbIYHTAHUE https://m.edsoo.ru/
00BLIKHOBEHHBIX f2al17cc4
apooeit
bub6auorexka IOK
7 Cio:xxeHue u https://
BbIYUTAHUE m edS.OO ru/
00BIKHOBEHHBIX 1'2;11765 4_1
Apooei
bub6aunorexka IHOK
74 Cio:xxeHue u https://
BbIYMTAHHE m edéOO ru/
00BIKHOBEHHBIX 1'2;11 802 ;_1
Apooei
75 Choxenne n buobaunorexa IOK
BbIYUTAHUE https://m.edsoo.ru/
00BLIKHOBEHHBIX f2al181ce
Apooeit
bubanorexa HOK
76 Ciio:keHue u https:/
BbIYUTAHUE m eds.oo ru/
00BIKHOBEHHBIX f2;11835 2

apooeit



https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a14f74

71

Cnoxenue u
BbIYHTAHHE
00BLIKHOBEHHBIX
Apooei

78

Crhoxenne u
BbIYHTAHHE
00BIKHOBEHHBIX
apooei

79

Cnoxenne u
BbIYHTAHHE
00BLIKHOBEHHBIX
Apooei




bubanorexa HOK

80 CMemanHas apo6hb https://
m.edsoo.ru/
f2a1592 e
81 C 5 bubanorexa HOK
MEHIAHHAT ApoDE https://m.edsoo.ru/
f2alSaSa
bub6aunoreka IOK
82 Cmemannas 1poob https://
m.edsoo.ru/
f2a15b6 8
83 C 5 bub6anorexa IHHOK
MCTITTHAS APODE https://m.edsoo.ru/
f2alSe2e
YMHOKEHUE U buodaunorexka HOK
84 fiesieHune https://m.edsoo.ru
00BIKHOBEHHBIX /f2a184e 4
apooeii; -
B3aHMHOO0OpaTHBIE
Apoou
YMHoOKEeHHE U bub6anorexka IIOK
85 nejieHHne https://m.edsoo.ru
00bIKHOBEHHbIX /221869 2
apooeii; -
B3aMMHOOOpaTHbIE
Apoou
YMHO)KEHUE U bubanorexa HOK
86 neJjieHue https://m.edsoo.ru
00BIKHOBEHHBIX /f2a18a2 0
napooeii; - =
B3aMMHO00OpaTHbIE

Apoou



https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a1592e

YMHOKEeHHE U bub6aunorexka IIOK
87 aejeHue https://m.edsoo.ru
00BIKHOBEHHBIX /f2218b5 6
apooeii; -
B3aMHOOOpaTHbIE
Apoou
YMHO)KEHUE U bubanorexa HOK
88 nejeHune https://m.edsoo.ru
00BIKHOBEHHBIX /221908 8
apobeii; - =
B3aMMHOO00OpaTHbIE
Apoou
89 YMHoOKEeHHE U bub6auorexka IOK
fejIeHne https://m.edsoo.ru/
00BIKHOBEHHBIX £2a1956

apooeii;



https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a18b56

B3aMMHO00pPaTHbIE 0
podu B
YMHOKEeHHE U bub6aunoreka IIOK
90 Ae/ieHue https://m.edsoo.ru
00BIKHOBEHHBIX /£221962 0
apooei; \
B3aMMHO00OpaTHbIE
Apoou
YMHOKEHHE U bubanorexa HOK
91 nejienne https://m.edsoo.ru
00BIKHOBEHHBIX /£22198d a
Japooeii; a
B3aUMHOOOpaTHBIE
apoou
Penienne TeKCTOBBIX
9 3a1a4, COAePKAMX Bbub6auorexa LHOK
apoou. OcHoBHBIE https://m.edsoo.ru/
3a1a4M Ha 1po0u 2a181ce
PemmeHne TEKCTOBBIX
bub6auorexka IIOK
93 3a7a4, COJAepPKAIMNX .
APOGH. OCHOBHbIC https://m.edsoo.ru
32244 Ha APOOH /f2a1835 e
Penienne TeKCTOBBIX
04 3a1a4, COAEPKAMX bu6auorexa LHOK
apoou. OcHOBHbIE https://m.edsoo.ru/
3a/1a4M Ha 1po0u f2a18c5a
PemeHne TEKCTOBBIX
buodaunorexka [HOK
05 3aja4, coJepKaIMuX .
ApoGH. OCHOBHbIE https://m.edsoo.ru
3aa4M Ha APOOH /f2a18e7 6



https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a196a0

96

PenieHue TeKCTOBBIX
3aja4, coAep:Kalux
apoou. OcHoOBHbIE
3a1a4u

bubanorexa HOK

https://m.edsoo.ru/
f2al18f7a



https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a18f7a

Ha Apodu

Pelnenue TekcTOBBIX
3aja4, coJep:Kalux

Bbubanorexa [HOK

97
apo6u. OcHOBHBIE https://m.edsoo.ru/
3aja4M HA Apodu 2219912
PemeHne TEKCTOBBIX

08 3a1a4, COAePKAIMX bubanorexa HOK
apo6u. OcHOBHBIE https://m.edsoo.ru/
3aa44 HA Apoou 2a19¢2¢
PelnieHue TeKCTOBBIX

buodanorexa HOK

99 3aj1a4, coJep:Kamx )
Apo6H. OCHOBHEIE https://m.edsoo.ru
3a/1a4M HA IPOGH /f2alald 6
PelnieHue TeKCTOBBIX

100 3aja4, coJepKamux bub6anoreka IHHOK
napo6u. OcHOBHBIE https://m.edsoo.ru/
3aJa4M HA Apodu f2alalee
IIpumenenune OyKB

101 IJIS 3alIHCH Bbubanorexa [HOK
MaTeMaTH4YeCKHX https://m.edsoo.ru/
BbIPAKEHUH U f2ala3fc
MPe10KEeHUH
IIpumenenue OyKB

102 JJIS 3aIHCH
MaTeMaTHYeCKHX
BbIPAKEHUH U
NPe10KEeHUH
KonTposabHas pabdora

103 P P Bu6amorexa IOK

o TeMe
"OObIKHOBEHHDbIE



https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a199f2

apoou"

https://m.edsoo.ru/
f2alaSle

MHOroyroJibHuKH.
.. bubdanorexa HOK
104 YeThIpEXyroJibHUK,
NPSIMOYTOJILHUK, https://m.edsoo.ru/
KBagpaT f2al6ael
MHOroyroJibHUKH.
<. bub6auorexa LHOK
105 YeTbIpéXyroJibHUK,
NPSIMOYTOJILHHK, https://m.edsoo.ru/
KBaJIpat f2al6c7a
IIpakTueckas
pabora no treme
106 "IlocTpoenue Bubanorexa [IOK
TpSIMOYTOILHHKA € https://m.edsoo.ru/
3a/laHHBIMH Ral6ele
CTOPOHAMH HA -
HeJIMHOBAHHOM
oymare'
bub6aunoreka IOK
107 TpeyroasHuk https://
m.edsoo.ru/
f2a1619 4
108 TpeyronbHuk
Ili1omaas u nepuMerTp
NPSIMOYT0JIbHUKA U
MHOT0Yr0JIbHUKOB,
bub6anoreka IHHOK
109 COCTaBJICHHBIX M3
PSIMOYT0JIbHHKOB, https://m.edsoo.ru/

CIUHULBI U3MEPECHUSA
IJiomaaun

f2al6fe0

IL1omane u nepumerp

bub6aunoreka IOK



https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a1a51e

110

NPSIMOYTOJIbHUKA U
MHOI0yT0JIbHHKOB,

https://
m.edsoo.ru/

221718 4



https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17184

COCTABJICHHBIX U3
NPSAMOYTO0JIbLHUKO
B, €JIUHULBI
H3MepeHust
TUIOIIA/IU

ILnomans 1 nepuMeTp
NPSIMOYT0JbHUKA U

MHOTOYTOJIbHUKOB, BuGanorexa LIOK
111 COCTaBJICHHBIX U3
NPSIMOYT0IbHHKOB, https://m.edsoo.ru
eIMHHIbI H3MEPEeHHsI /1221732 8
101 AN
Iepumer bubaunorexa IOK
112 pHMETP https:/
MHOT'0YTOJIbHHKA edsoo.ru/
f2a1691 e
113 Ilepumerp
MHOT'0YTOJIbHHKA
JlecsiTHUHAS bubanorexa IHOK
114 . https://
3amHch ApodeH m.edsoo.ru/
f2albSS e
JlecsiTHUHAS bubauorexa IOK
115 . https://
samicE: Apodel m.edsoo.ru/
f2a1b87 e
116 JdecaTuunas bubaunorexa [IOK
3anuch Apodeii https://m.edsoo.ru/
f2albcfc
117 | Cpapnenne Bubamoreka IOK

JAeCATHYHBIX Apoleit

https://m.edsoo.ru/



https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a17328

f2alc49a

118

CpaBHeHue
AeCATHYHBIX

bubanorexa HOK



https://m.edsoo.ru/f2a1c49a

apooeit

https://m.edsoo.ru/
f2alc63e

CpaBHeHue bub6aunoreka IOK
119 P i https:/
ACCATHYHBIX IlpO (971 m.edsoo.ru/
f2alcb( 2
120 CpaBHenne bubinorexa LIOK
ACCATHIHBIX APODeil https://m.edsoo.ru/
f2alcc2e
121 CpaBHeHue )
JAeCATHYHBIX Apoleit
122 HeiicTBus ¢ bubumorexa IHIOK
ACCHTIHHBIVE https://m.edsoo.ru/
Apodsivn f2alceda
123 HeiicTBus ¢ buoauorexa HHOK
ACCHTIHHBIVE https://m.edsoo.ru/
Apodsivn f2a1cf62
JleiicTBUSA € bu6auorexa HHOK
124 https://
A TR HLIVE m.edsoo.ru/
Apopamn 2aldl7 4
JeiicTBus ¢ Bbubanorexa [HOK
125 https://
JCCATUYHbBIMU
m.edsoo.ru/
ApoDaMH f2a1d51 6
JlelicTBHUA ¢ bub6aunoreka IOK
126 https://
AT IHBIE m.edso0o.ru/
ApobaMH ald6d
JeiicTBUS € bub6aunoreka IOK
127 https://



https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1c63e

m.edsoo.ru/

I[CCS;TPI'—IHI)IMI/I fzald75 Q
ApoodsiMu —ea’ll e
JleiicTBus ¢ Bbubanorexa HOK
128 https://
JCCATUYHBIMU
p m.edsoo.ru/
ApoodsiMu —2.00599.2 %/

2a1ds5 e



https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d750

JleiicTBUSA ¢

bubanorexa HOK

129 ACCATUYHBIMU lli::.te(;s.f)/O.I'U/
ApodsiMu 2a1d96 2

130 HeiicTBus ¢ Bbub6auorexa HHOK
AeCATHYHBIMH https://m.edsoo.ru/
ApOGSIMH f2alda7a
Teiicraus ¢ bubanorexa HOK

131 https://
ACCHTHIHBIMHA m.edsoo.ru/
Apodsimu f2aldb8 8

132 HeiicTBus ¢ Bbub6auorexa HOK
JAeCATHYHBIMH https://m.edsoo.ru/
APOGSIMH f2ale0la
TeiicTsns ¢ bub6aunoreka IOK

133 https://
JCCATUYHBIMHA m.edSOO.rU/
ApodsmHu f2alel5 0
Teiicraus ¢ bub6aunorexka IHHOK

134 https://
ACCHTHIHBIMHA m.edsoo.ru/
Apodsimu f2ale26 8

135 JleucTBHUS ¢ bubanorexa HOK
AeCATHYHBIMH https://m.edsoo.ru/
APOOSIMH f2ale3da

136 HeiicTBus ¢ Bbub6auorexa HOK
AeCATHYHBIMH https://m.edsoo.ru/
ApOGSIMH f2aledf2

137 JleiicTBus ¢ bubanorexa [HOK

JeCATHIHLIMHA
ApoosiMu

https://m.edsoo.ru/
f2aledf2



https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1d962

138 Aleiicraus ¢ 1 Bbub6auorexka HHOK
ACCHTHANLIMU https://m.edsoo.ru/
ApoGsivn f2alesf6
JlelicTBuA ¢ bub6auorexka IOK

139 1 https://
JCCATUYHBIMU

m.edsoo.ru/
ApobaMH ale70 4



https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e5f6

JlelicTBUA ¢

140
JeCATHYHBLIMH
APOOAMM
Oxpyrienue bub6aunoreka IOK
141 AeCITHYHBIX Ipooeit https:/
m.edsoo.ru/
f2ale82 6
Oxpyrienue bub6aunoreka IOK
142 AeCATHYHBIX Ipodeit https:/
m.edsoo.ru/
f2aleb5 0
143 Oxpyrienue buobaunorexa IOK
JAeCATHYHBIX Apo0eii https://m.edsoo.ru/
f2alec68
144 Oxpyrienue )
JAeCATHYHBIX Apo0eit
Pelenue TeKCTOBBIX
145 3a1a4, COAePKALMX bub6aunorexka IMOK
npoou. OcHOBHBIE https://m.edsoo.ru/
3aJa4M Ha Apodu f2aled8a
Penienne TeKCTOBBIX
146 3aja4, coJepsKamux bub6anorexa IHHOK
npoou. OcHOBHBIE https://m.edsoo.ru/
3a1a4M Ha JpooH f2alefl(
Penienne TeKCTOBBIX
147 3a1a4, COAePKALMX bubanorexa HOK
apo6u. OcHoBHBIE https://m.edsoo.ru/
3aJa4M Ha ApooH 2211028
Penienue TeKCTOBLIX Bu6.morekxa IIOK
148 3aja4, coJepKalux

apoou. OcHoOBHbBIE

https://m.edsoo.ru/



https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1e826

3aJavum

2211136



https://m.edsoo.ru/f2a1f136

Ha Apodu

Pelnenue TekcTOBBIX
3aja4, coJep:Kalux

149 apoou. OcHoBHbIE
3aJa4M Ha ApooH
Penrenne TekcTOBBIX
3ajad4, coJepKammx
150
apoou. OcHoOBHbIE
3aJa4M Ha ApooH
KoHnTpoabHasn
bub6anorexa IHHOK
151 pabora nmo treme
" ecsTHUHbIE https://m.edsoo.ru/
apoou'’ f2a1f23a
MHoOrorpaHHuKH.
HN3o6pakenue
bub6aunoreka IOK
152 MHOI'OrPAHHUKOB.
Monenu https://m.edsoo.ru/
NPOCTPAHCTBEHHBIX f2ala69a
TeJl
MHoOrorpaHHuKH.
N3o0paxkenne
Bbubanorexa [HOK
153 MHOIOrPpaHHUKOB.
Mopnenu https://m.edsoo.ru/
NPOCTPAHCTBEHHBIX f2alad2a
TeJl
IIpsiMoyrobHbIN
bub6aunorexka IIOK
napaJiesenuinen,
154 Ky6. PasBEpTIH https://m.edsoo.ru
Ky0a u /f2al1a80 2

nmapaJjjiejciuieaa



https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1f23a

IIpsimoyroabHbII

buodaunorexka [HOK
napaJjiesienurnesn,

155 Ky®. PassépTicH https://m.edsoo.ru
Ky6a f2a1292 4
napaJuiejienumneaa
IIpakTuyeckas padora bubanorexa HOK

156 " .
no teme "Pa3péprka https://m.edsoo.ru/
Kyoa" f2alaef6
O0bém KyoOa, bub6auorexa HHOK

157 NPSMOYT0/IbHOT0 https://m.edsoo.ru
napaJuiejienumnena /f2a1b09 a
O0bém KyoOa, buboauorexa HHOK

158 NpPsAIMOYT0JILHOTO https://m.edsoo.ru
nmapaJjajeaenumnenaa /f231b24 8
O0Bém KyoOa,

159 NMPSAMOYT0JILHOT 0
napaJuiejienumneaa
O0béMm KyoOa,

160 NPSIMOYT0JIbHOT'O
napaJuiejienumnena
IToBTOpPEHME
OCHOBHBIX NMOHSATHI

161 U MeTO0B Kypca 5 Bbub6auorexa HHOK

KJIacca, 00001enne
3HAHUI /
Bcepoccuiickas
NpoBepoOYHAs
paboTta

https://m.edsoo.ru/
f2a1f76¢



https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1a924

Hrorosas

bub6aunoreka IHOK
162 KOHTpPOJIbHas padoTa /
Beepoceuiickas https://m.edsoo.ru/
npoBepoyHasi padora 211924
IToBTOpPEHME
163 OCHOBHBIX MMOHATHI bubanorexa HOK
H METO/IOB Kypca 5 https://m.edsoo.ru/
KJj1acca, 000o0menue f2alfaaa
3HAHUM
IToBTOpPEHME
164 OCHOBHBIX MOHATHI bubanorexa HOK
H METO/I0B Kypca 5 https://m.edsoo.ru/
KJj1acca, 0000menue alfcO8
3HAHUM
IloBTOpEHME
165 OCHOBHBIX MOHATHI Bbubanorexa HOK
H METO/IOB Kypca 5 https://m.edsoo.ru/
KJj1acca, 00001enune Ralfeec
3HAHWH
MozTopenne . buodanorexka HOK
OCHOBHBIX MOHSITHIA
166 1 METOZIOB Kypca 5 https://m.edsoo.ru
KJIacca, 00001menue [f2a200a 4
3HAHWH
IloBTOpEHME
OCHOBHBIX MOHATHI
167
U METOA0B Kypca S
KJIacca, 00001menue
3HAHWH
IloBTOpEHME
168 OCHOBHBIX MOHATHI Bbubanorexa [HOK

U METOA0B Kypca S



https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1f924

KJIacca, 00001meHue
3HAHMH

https://m.edsoo.ru/

12220118



https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a201f8

IToBTOpEHHUE
. buodaunorexka [HOK
169 OCHOBHBIX NOHATHI 1 .
H METO0B Kypca 5 httDS.//m.edSOO.rll
KJjacca, 0606uieHne /1222038 8
3HAHUM
IToBTOpEHUE
. buodanorexka HOK
170 OCHOBHBIX NOHATHI 1 b .
H METO/I0B Kypca 5 ttps://m.edsoo.ru
KJjacca, 0606uieHne /1222069 e
3HAHUM
OBLIEE 170
KOJIMYECTBO
YACOB 11O

ITPOI'PAMME



https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a20388

6 KJIACC

KosmnuecTBo yacoB DJIEeKTPOHHBbIE
Ne Jara uugposbie
Tema ypoka Beero KoHnTpoJbHbIe IIpakTHyeck w3ysen 06pazoBATENLHBIE
;‘l paboThI ue padoThl st pecypesr
n
Apudmernyeckue
1 JIeHCTBHA C 1 buoaunoreka HOK
MHOT03HAYHBIMHA https://m.edsoo.ru/
HATYPaJILHLIMH f2a208ec
YHCJIAMU
Apupmernueckue
5 JIeHCTBHA C 1 bub6aunorexka HOK
MHOT03HAYHbIMH https://m.edsoo.ru/
HATYPaJbHLIMH f2a20aea
YHCJIAMU
Apudmernyeckue
3 JIefiCTBUA ¢ 1 bubanorexa HOK
MHOT03HAYHbIMH https://m.edsoo.ru/
HATYPaJbHLIMH f2a2140e
YHCJIAMU
Apon(])MeaneCRne Bubamorexa IIOK
AeicTBUS €
4 S — 1 https://m.edsoo.ru
HATYPaJIbHBIMH /222158 0
YHCJIAMU
ApudpmMernyeckue
5 JiefiCTBUA € 1 bubanorexa HOK
MHOT03HAYHbIMH https://m.edsoo.ru/
HATYPAIbHLIMH f2a216de



https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a208ec

YHuCJIaMHU

Apupmernueckue 1 bubimorexa [IOK




NeHCTBHA C
MHOT'03HAYHBIMH
HATYPAJIbHBIMU
YHUCJIaAMHU

https://m.edsoo.ru/
f222180a

YuciaoBble
BbIPaKeHUs,
MOPSA0K JAeHCTBUIA,
HCIO0JIb30BaHHUE
CKOOOK

bubauoreka [IOK

https://m.edsoo.ru/
2220c48

YucyioBbie
BBIPA:KEHUS,
MOPSA0K JAeHCTBUIA,
HCI0JIb30BaHHuE
CKOOOK

Bubanorexa [HIOK

https://m.edsoo.ru/
f2220d6a

YuciaoBble
BbIpaKeHUsl,
MOPSAAOK ACHCTBUI,
HCIO0JIb30BaHUE
CKOOOK

10

YuciaoBble
BbIpaKeHusl,
MOPSAAOK ACHCTBUIA,
HCI0JIb30BaHIe
CKOOOK

11

YucaoBble
BbIpa:KeHMsl,
MOPSAAOK AeHCTBUIA,
HCI0JIb30BaHNE
CKO0OK

12

Oxpyrienne
HATYPAJIbHBIX

bubauoreka [IOK

https://
m.edsoo.ru/



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a2180a

qyuceJ

222127 4

13

Oxkpyrienune
HATypaJbHbIX
qHces

14

Oxpyriienne
HATypaJbHbIX
qHcell

15

JeanTenu U KpaTHbIe

bubanorexka HOK



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a21274

YHCIa;
HanO00JbIIHH
001Ul e TuTeNb
H HanuMeHbIlee
o0111ee KpaTHOE

https://m.edsoo.ru/
f2a22a3e

16

JleanTesid 1 KpaTHbIE
YHCaa; HAN0O b IIHii
001Ul JeIuTeb U
HauMeHbllee 001ee
KpaTHoe

bu6anoreka IOK

https://m.edsoo.ru/
f2a22b9c

17

Jenuresn u KpaTHbIe
YHCaa; HAn00IbIIHiA
001Ul JeuTeb U
HauMeHbIee 001ee
KpaTHoOe

bub6aunorexka IOK

https://m.edsoo.ru/
f2a22340c¢

18

Jenuresn u KpaTHble
YK CJIa; HAN0O LI
o0IIMii NeJITuTe b 1
HauMeHbIee 001ee
KpaTHoOe

19

Jenuresd u KpaTHbIe
YK cJIa; HAauOOJIbLIIM I
o0IIMIii NeJIUTeNb U
HanMMeHbIlee oolIee
KpaTHoOe

20

JeanTenu U KpaTHble
YHCJIa; HAanO0O0IbLINHA
001U e TUTENIb U



https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22a3e

HaNMeHbIIee
o011ee KpaTHOE

21

JdeaumocTb CyMMBbI U

bubauoreka [IOK

NPOU3BeIeHHUs https://m.edsoo.ru/
f2a22d2c
bubauoreka [IOK

JeJuMocTb CyMMBI M

22 https://
TPOHIBEACHHs m.edsoo.ru/
2a2325 4
23 Jlenenue ¢ octaTkoM
bu6aunorexa IHHOK
24 Jlesienne ¢ 0CTATKOM https://
m.edsoo.ru/
f2a2410 4
95 Pemenne bubanorexa HOK

TEKCTOBBIX 32124 https://m.edsoo.ru/

f2a21e90
26 Pemenne bubanorexa HOK

TEKCTOBbIX 327124 https://m.edsoo.ru/
f2a2226e¢
bub6aunoreka IOK

27 Pemerne https://

TeKCTOBBIX 3a/1a4 m.edsoo.ru/

f2a2241 2
)8 Pemenne Bubanorexa [HIOK

TEKCTOBBIX 32124 https://m.edsoo.ru/

f2a226¢2
29 Pemenne bubanorexa HOK

TEKCTOBBIX 3aJa4

https://m.edsoo.ru/
f2a228a4



https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c

KonTtpoJsbnas padora

bubauoreka [IOK
30 1o TeMe
"H https://m.edsoo.ru/
aTypaJjbHbIe
ynciaa" f22242a8
31 IlepneHauKyasipHbIE bub6auorexa HOK



https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a242a8

https://

npsiMble
m.edsoo.ru/
f2a2444 2
IepneHaNKYJIsSPHbIE bubanorexa IIOK
32 https://
npsiMble
m.edsoo.ru/
222459 6
Bubanorexa [HIOK
33 I[MapanneabHbie https://
npsiMbie m.edsoo.ru/
f2a248d 4
34 IMapajuiesibHbIE Bubanorexa IIOK
npsiMble https://m.edsoo.ru/
f2a24a32
Paccrosinue mexay
ABYMsL TO‘lKaMI/I,UOT Bubanorexa HOK
33 ;z;l;g i‘;gll:l?;::’na https://m.edsoo.ru
KBa/JIPaTHOM ceTKe 222477 6
Paccrosinue mexay
JABYMSI TOYKAMH, OT
36 TOYKH 10 NPSAMOI,
AJUHA MapUIPyTa HA
KBa/JIpaTHOM ceTKe
Paccrosinue mexmy
JABYMSI TOYKAMH, OT Eut OK
37 TOYKH 10 IPSIMOIi, noamorexa I
JUIMHA MapLIpyTa Ha https://m.edsoo.ru/
KBaJIpaTHOIi ceTke 12a24eb0
38 OO0bIKHOBeHHAs Bbub6auorexa HOK

Apo0b, OCHOBHOE

https://m.edsoo.ru/



https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24442

CBOJICTBO

f2a261fc



https://m.edsoo.ru/f2a261fc

ApOH,

COKpaIeHue
apooeii
OO0bIKHOBeHHASs
pOGH, OCHOBHOE bubaunorexa HOK

39 cBOICTBO APOGH, https://m.edsoo.ru
COKpauieHue /1222667 0
apooei
OO0bIKHOBeHHAas
pOGH, OCHOBHOE bubaunorexa HOK

40 cBolicTno ApodH, https://m.edsoo.ru
COKpAIlleHHe /1222693 6
apodeii
OO0bIKHOBeHHAas

A1 Apo0b, OCHOBHOE bubanorexa HOK
CBOIICTBO IpooH, https://m.edsoo.ru/
coxpamenmue 2a26ab2
apooeii

0 CpaBHeHHe 1 bub6auorexa HOK
ynopsiiouMBaHnue https://m.edsoo.ru/
apobei f2a2721e

43 CpaBHeHHeE 1 bub6auorexa HOK
yHopsiiouuBaHue https://m.edsoo.ru/
apodei f2a2749¢

44 CpaBHeHue u bubaunorexa HOK
ynopsiioinBaHue https://m.edsoo.ru/
npooeii f2a275ac
JlecATHYHDBIE

45 Apodu bubanorexa HOK

MeTpHuYecKasi
cucTeMa Mep

https://m.edsoo.ru/
f222638c



https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26670

46

JlecsaTHUHBIE
apoou
MeTpHYecKas
CHCTEMa Mep




Apupmernueckue

JIEHCTBUA C bub6aunoreka IOK
47
00BIKHOBEHHBIMH U https://m.edsoo.ru/
JAeCATHYHBIMU 2a276c4
APOOAMM
Apudmernyeckue
JIefiCTBUA € bubanorexa HOK
48
00BIKHOBEHHBIMH U https://m.edsoo.ru/
JAeCATHYHBIMU 2a277dc
APOOAMM
A
I{,Hq)MeaneCKne bub6auorexka HHOK
49 JeiicTBUSA € ]
OGLIKHOBEHHLIMI 1 https://m.edsoo.ru
JECATHUHBIMH /f2a27d4 0
APOOAMH
ApudmMernyeckue
JiefiCTBUA € bu6anoreka IOK
50
00bLIKHOBEHHBIMH U https://m.edsoo.ru/
JAeCATHIHBIMH 2a27ec6
APOOAMH
ApudmMernuyeckue
JiefiCTBUA ¢ bubanorexa HOK
51
O0BLIKHOBEHHBIMH H https://m.edsoo.ru/
JAeCATHYHBIMH 2a27c¢00
APOOAMH
bubauoreka [IOK
52 OTHolIEeHHE
https://m.edsoo.ru/
f2a2282c¢2
53 OTHoleHue
Jlenenue B AaHHOM bubauoreka [IOK
54 JICHAE B A https://

OTHOILICHHUHU



https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a276c4

m.edsoo.ru/

222844 8

55

Jle1leHne B JaHHOM



https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28448

OTHOILLICHHUH

56 Macmra0, nponopumst buoamorexa HOK
https://m.edsoo.ru/
f2a28a7e

57 Macwra0d, nponopumst Buoamorexa IOK
https://m.edsoo.ru/
f2a228c22
bubauoreka [IOK

58 IlonsiTHE NPOLEHTA https://
m.edsoo.ru/
f2a28d7 6

59 Ilonsitue nmpouenTa Bubamorexa IIOK
https://m.edsoo.ru/
f2a28efc

Borunciaenne
NpOLeHT 0T Bbuodaunoreka [HOK
L S —_— https://m.edsoo.ru
BEJIMYMHBI 10 € /£2a22906 4
TPOIEHTY
Burunciaenne
61 NPOLIEHTA OT bubymorexa [HOK
BEJINIHHBI U https://m.edsoo.ru/
BeJIMYHMHBI 1O eé 22291¢0
NPOIEHTY -
Borunciaenune
0 NMPOLEHTA OT

BEJNYHHDBI U
BeJMYHUHBI 11O €€
NMPOLEHTY

Boruauciienne
NMPOLEHTA OT



https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28a7e

63

BEJNYHHDBI U
BeJHNYHUHBI 11O €€
NMPOLEHTY

64

Penrenne TekcToBBIX

bubanorexa HOK




3aaa4, https://
coﬂeﬁp”‘a‘““" m.edso00.ru/
APODH & 222651 2
NPOLEHTHI - =
Pemenue bubauoreka [IOK
65 TEKCTOBBIX
https://m.edsoo.ru/
SR, 222818
coep KaImnx lzaz010¢C
apoou "
l'lpO].[eHTLI
Pemenne Bbuodaunorexka HOK
66 TEKCTOBBIX https://m.edsoo.ru
3ajpat, /1222954 6
coepsKanux —_—
apoou "
NPOLEHTHI
Pemenue bubauoreka [IOK
67 TEKCTOBBIX
https://m.edsoo.ru/
AR, 2229246
Co/Iep KAIHUX Lzaz7a%b
apoou "
HpOlIeHTBI
Pemenne Bu6amnorexa IIOK
68 TEKCTOBBIX
https://m.edsoo.ru/
3aj;ad4,
coepsKanux M
apoou H
NPOLEHTHI
K AG0Ta Bubanorexa [HIOK
69 OHTPOJIbHaSI p T htt S://

no teme " {poou"

m.edsoo.ru/
f2229d3 4



https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a26512

OceBas

bub6anorexa IHHOK

70 CHUMMeTPHS.

IenTpatbnas https://m.edsoo.ru/
CHMMeTpHsI 2225092
OceBas buo6anoreka IHHOK

71 CUMMeTpHs. https://m.edsoo.ru
LenTpanbHas /222542 8
CHMMeTpPHSsI —_—

7 IlocTpoenue bubanorexa HOK
CMMMETPHYHBIX https://m.edsoo.ru/
¢uryp f2a252ca

73 ITocTpoenue bub6anorexa HHOK



https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a2509a

CHMMETPHYHBIX https://m.edsoo.ru/
Guryp f2a257fc
MpakTuyeckas bubanorexa LIOK
74 pabora nmo teme
"Ocepas https://m.edsoo.ru/
cummMerpus" 12a2598¢
"5 CummMmeTpus B bub6anorexa HHOK
NpPOCTPaHCTBe https://m.edsoo.ru/
f2a25ae(
IIpumeHnenune OykB
buoanorexka IHHOK
JJIs1 3aNMCH
76 MATEMATHIECKIX https://m.edsoo.ru
BbIPAKEHUH U [f2a2b27 4
NpeI0KeHN I
BykBeHHbIE bubaunorexa HOK
77 BLIPAKEHHsI U https://m.edsoo.ru
YHCJIOBBIE /£222b97 2
MOJCTAHOBKHU
bykBeHHbIE
-8 paBeHCTBA, bubaunorexa HHOK
HaXO0KIeHHe https://m.edsoo.ru/
HEN3BECTHOI0 f2a2bada
KOMIIOHEHTA
bykBeHHbIE
9 paBeHCTBA, Bbub6auorexa HOK
HAXOKIeHHe https://m.edsoo.ru/
HEN3BECTHOI0 f2a2bbe8
KOMIIOHEHTA
bubauoreka [IOK
80 D opmy.Jibl https://

m.edsoo.ru/



https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a257fc

f2a2bd1 4

81

DopmyJIbl

bub6anorexa IHHOK

https://m.edsoo.ru/
f2a2bed(



https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2bd14

YeThIpEéXyroJibHUK,

bub6aunoreka IHOK
82 NpuMepbI
AeTHIPEXYrOIEHAKOB https://m.edsoo.ru/
f2a2a19e
IIpsiMoyroJibHU
83 K, KBaJpar: bubauoreka [IOK
CcBOiicTBA https://m.edsoo.ru/
CTOPOH, YIJIOB, 2a2a212
IUAroHaJIel
IIpsiMoyroabHu
84 K, KisanpaT:
cBOiicTBa
CTOPOH, YIJIOB,
IuaroHaJie
85 HN3mepenue yriios. bub6anorexa HHOK
Bujel TpeyroibHuKOB https://m.edsoo.ru/
f2a2a75c
36 HN3mepenue yrios. bub6auorexka LHOK
Bunbl TpeyroisHUKOB https://m.edsoo.ru/
f2a2ab94
87 Ilepumerp bubimorexa [IOK
MHOT'OYT0JIbHUKA https://m.edsoo.ru/
f2229eb0
38 IIepumerp
MHOI0YT0JIbHHKA
89 IInomaab purypsi
90 ILnomanes purypst
DopMmy.Jibl
91 nepuMerpa u
IUIOLAIH

NMPpAMOYT0JIbHUKA



https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a19e

92

®opmyJibl HEpUMETPA
U 101U




NPSAMOYI0JIbHUKA

Ipubdaumkénnoe
93 H3MepeHune
miomaau puryp
IIpakTHYeckas
bubauoreka [IOK
94 padora mo teme
"Maomams kpyra" https://m.edsoo.ru/
f2a2ae8c
KonTpoabnas padora
no teme "'Boipakenus
95
¢ OykBamu. @urypsl
Ha mJjIockocTu"

96 Ilesble uncaa Bubsmoreka IIOK
https://m.edsoo.ru/
f2a2bf6c

97 eanble uncaa bub.morexa HIOK
https://m.edsoo.ru/
f2a2c07a

98 Ilesbie uncia bub6aunorexka IHOK
https://m.edsoo.ru/
f2a2cl7e

Mogay.ab yncia,
bub6anoreka IHOK
99 reoMeTpu4ecKasi
MHTepIpeTawus https://m.edsoo.ru/
Mozy.is £222¢886
MoayJab uncJa,
bubauoreka [IOK
100 reoMeTpu4yecKas
MHTepIpeTanus https://m.edsoo.ru/
Moty1st f2a2ca3e
Mopnyab yucaa,
bub6aunorexka IOK
101 reoMeTpu4yecKas



https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2ae8c

UHTepnpeTanus
MoOaYyJIs

https://m.edsoo.ru/

f2a2cba6



https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2cba6

MoayJas yucia,
102 reoMeTpu4yecKas 1
HHTepHpeTauus
MOY ISl

MoayJb umcJa,
103 reoMeTrpu4yecKas 1
HHTEpPNpeTaAnus
MOAYJIsA

104 YuciaoBbie 1
MPOMEKYTKH

IHoaoxuTeabHbIE U
105 1
oTpHLATeIbHbIE

yucJjaa

IHoaoxuTebLHLIE U
106 1
OTpHUIIATEIbHbIE

qucJjaa

CpaBHeHne
107 NMOJIOKUTEJIbHBIX H 1
OTPHIIATEIbHBIX
quce

bub6anorexa IHHOK

https://m.edsoo.ru/
f2a2ce30

CpaBHeHmne
108 MOJIOKHTEJIbHBIX U 1
OTPHLATEIbHBIX
quce

bub6aunoreka IOK

https://m.edsoo.ru/
f2a2cf48

CpaBHeHue
109 NMOJIOKUTEJIBLHBIX H 1
OTPHIIATETbHBIX
quceJ1

CpaBHeHnne
110 MOJIOKHTEIbHBIX U 1
OTPHIIATEIbHBIX
quce



https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2ce30

111

CpaBHeHne
MOJIOKUTETbHBIX H
OTPHLATEIbHBIX
yuces




Apupmernueckn
e JeficTBus ¢

bub6aunorexa IIOK
12 HOAOAHTETRAb https://m.edsoo.ru
MH |
OTPHIATEILHBIM /f2a2d83 0
W YMCJIAMH
Apudmernyecku
€ JAeHCTBI ¢ Buéanorexa [OK
1 HOADHIHTETRAY https://m.edsoo.ru
MH U
OTPHIATEIbLHBIM [f222d98 4
H Yuc;jiamm
Apupmernyeckun
e IefiCTBHSA C
114 HOJI0KHTEIbHbI Bbubsmorexa IIOK
MH 1 https://m.edsoo.ru/
OTPHIATEJbHBIM f2a2dab0
H YHCJIAMH
ApudmMeTnyecKH
e neficTBHA C
115 MOJI0KUTETbHBI bubanorexa IIOK
MH H https://m.edsoo.ru/
OTPHUIATEIBLHBIM f2a2ddee
W YHCJIAMH
Apupmernueckn
e IeificTBHSA C
bub6aunorexka IHOK
116 MOJI0KUTENbHBI
MU https://m.edsoo.ru/
OTPHIATEIbLHBIM f2a2defc
W YMCJIAMH
17 ApudmMernueckue bubymorexa [HOK
AelcTBHSA ¢ https://m.edsoo.ru/



https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d830

f2a2e384



https://m.edsoo.ru/f2a2e384

MOJIO’KUTEJIbHBI

MH U
OTPULATEbHBIM
W YHCJIAMH
Apupmernyeckun
e IefiCTBHSA C

118 MOJIOKUTEIbHbBI bubanorexa IIOK
MH H https://m.edsoo.ru/
OTPHUIATEILHBIM f2a2e510
H YHCJIAMH
ApudmMeTnyecku
e 1eficTBHA C

119 MOJI0KHTEIbHbI bubsmoreka IIOK
MH H https://m.edsoo.ru/
OTPHUIATEIBLHBIM f2a2¢762
" YHCJIAMH
ApudpMeTHYCCKH
e JeificTBHS C

120 M0JI0KHTEIbHbI bubmmorexa LIOK
MM H https://m.edsoo.ru/
OTPHIATEIbLHBIM f2a2eb90
W YHCJIAMH
Apudmernyecku
e IefCTBHSI C

121 0JI0KHTEIbHbI bubsmmorexa LIOK
MU H https://m.edsoo.ru/
OTPHUATEIbLHBIM f2a2ecf8
W YHCJIAMH
Apupmernyeckun

122 e IefiCTBHSA C Bubanorexa [HIOK
TTOM0KUTETLHLI https://m.edsoo.ru/
Muu f2a2eel0



https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e5f0

OTPpUIATEIBbHBIM
H




YucCJIaMH

123

Apudmernyecku
e IeicTBHA C
MOJI0KHTETbHBI
MH U
OTPHIATEJIbHBIM
n Yuc;jiamum

Bubanorexa [HIOK

https://m.edsoo.ru/

12221248

124

Apupmernyeckun
€ 1eHCTBHUS ¢
MO0JIOKUTEJIbHbI
MH U
OTPHLATEIbHBIM
U YMCJIAMH

125

ApudmMeTnyecKH
e neficTBHA C
NOJI0KUTEJIbHBI
MH H
OTPULATEJbHBIM
W YHCJIAMH

126

Apupmernueckn
e JeficTBus ¢
NOJIOKUTEJIbHBI
MH H
OTPHLATEJbHBIM
U YUCJIaMH

127

Apudmernyecku
e IeicTBHA C
MOJI0KHTETbHBI
MH H
OTPHIATEJIbHBIM
" Yuc;jiamum



https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a2f248

128

ApudmMernueckue




NeHCTBHA C

MOJIOKUTEIbHbBI
MH U
OTPHIIATEIbLHBIM
H YHCJIAMH
ApudmMerndecku
e IeificTBHS C
129 NOJIOKUTEIbHBI
MH H
OTPULATEIbHBIM
H YHCJIAMH
Apupmernyeckun
e IefiCTBHSA C
130 MOJIOKUTENbHBI
MH U
OTPHUIIATEIBLHBIM
H YHCJIAMH
131 Pemenne bubanorexa HOK
TEKCTOBBIX 32124 https://m.edsoo.ru/
f2a3035a
132 Pemenue bubauoreka [IOK
TEKCTOBBIX 32124 https://m.edsoo.ru/
2a304c2
133 Pemenne bubauoreka [IOK
TEKCTOBBIX 32124 https://m.edsoo.ru/
f2a305e4
bubaunoreka [IOK
Pemenue
134 https://

TEKCTOBBIX 3aJa4

m.edsoo.ru/
1223070 6



https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a3035a

135

KonTtpoJsbnas padora
1o TeMaM
"BykBeHHBbIE
BBIPAKEHHUSI.
ITon0KUTEIBHBIC H




oTpULAaTeIbHbIE
ypucaa"

136

IIpsiMoyrosibHasn
CHCTEMAa KOOPAUHAT
HA IJIOCKOCTH

bubauoreka [IOK

https://m.edsoo.ru/
f2a30ca6

137

Koopaunartsi

TOYKH HA
IJIOCKOCTH,
a0cmucca "
OpAMHATA

bubauoreka HOK
https://m.edsoo.ru
/f2a311d 8

138

Cros1049aTnIe U
KPYroBbI€e IUArpPaMMbl

bub6aunoreka IOK

https://m.edsoo.ru/
f2a3178¢

139

IIpakTH4eckas
padora mno Teme
"TlocTpoenue
auarpamm"’

bub6anoreka IHOK

https://m.edsoo.ru/
f2a318ae

140

Pemenune
TEKCTOBBIX
3aja4,
coepKanmx
JaHHbIE,
npeacTaBjieHHbIe
B TA0JIMIAX U Ha
AuarpamMmax

141

Pemenune
TEKCTOBbIX
3ajay4,
coepsKrauux
JaHHbIE,
NnpeACTaABJIeHHbIE



https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a30ca6

B TAa0JIHLAX U HA
AuarpaMmax

142

IIpsiMOyTroJIbHBII
napaJjuiejenunen,
Ky0, npusma,
NMPaAMHJIA,

bubauoreka [IOK

https://m.edsoo.ru/
f2a319c¢c6



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

KOHYC, HWJIMHAP, HIap
u cepa

143

IIpsimoyroJibHbIH
napaJsuiejenurnen,
Ky0, mpu3ma,
NnMpaMuaa, KOHYC,
HUJIHH/P, AP U
chepa

bub6auorexka IOK

https://m.edsoo.ru/
f2a31afc

144

N3o00paxenne
MPOCTPAHCTBEHHBIX

¢uryp

bubauoreka [IOK

https://m.edsoo.ru/
f2a3206a

145

HN3o0paxkenune
NPOCTPAHCTBEHHBIX

¢uryp

146

IIpumepsl
pa3BéPTOK
MHOTOTPAHHUKOB
, IWJIMHAPA U
KOHYCa

147

IIpakTH4eckas
padora nmo teme
"Co3nanue
Mojaeen
NMPOCTPAHCTBEHHBI

X puryp"

bub6anoreka IHOK

https://m.edsoo.ru/
f2a3252¢

148

IlousiTue
00béMa;
eAMHHUIbI
H3MepeHust
00béMa

Bubanorexa [HIOK

https://m.edsoo.ru/
f2a321c8



https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a31afc

149

O0bém
NPSAMOYT0J1bHOT0
napaJuiesjenumnena,
Ky0a, dbopmyabl
00béma

bub6aunoreka IHOK

https://m.edsoo.ru/
f2a3234e

150

O0béMm
NPSIMOYT0JIbHOT0
napaJjiesienumnena,
Ky0a, dbopmyabl
00béMa

151

IToBTOpPEHME
OCHOBHBIX MOHSATHH
U METOI0B KYPCOB 5
H 6 KJ1accos,
00001IEHNE U
cHUCTeMATH3aIus
3HAHMH

bubauoreka [IOK

https://m.edsoo.ru/
2232818

152

IloBTOpEHME
OCHOBHBIX NOHSITHIA
U METOI0B KYPCOB 5
H 6 Kj1accoB,
00001ICHUE T
cHUCTeMAaTH3aIus
3HAHMH

Bubanorexa [HIOK

https://m.edsoo.ru/
f2a32a9c

153

IloBTOpEeHue
OCHOBHBIX MOHATHH
U METO/I0B KYpPCOB S
u 6 KJ1accos,
00001IeHNE U
cucTeMaTH3alus
3HAHMH

bub6aunorexka IIOK
https://m.edsoo.ru
/f2a32bd 2



https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a3234e

IToBTOpPEHME
OCHOBHBIX MMOHATHH

bubauoreka [IOK

e 2 ? i?;lct)cl;l;ypwla ° https://m.edsoo.ru/
o6o0menne u f2a3312c¢
CHCTEeMAaTH3AI U
3HAHUM

155 IloBTOpeHne Bbubaunorexa HIOK

OCHOBHBIX



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c

MOHATHHA M METOI0B
KYpPCcoOB S 1 6

https://
KJIACCOB, 00001IeHue 1 /
M CUCTeMAaTH3alus m.edasoo.ru
3HAHUH f2a33352
IloBTOpEeHue
OCHOBHBIX MOHSATHIA Buamorexa LOK
156 H METOJ0B KypCOB 5
6 K ;Icco P https://m.edsoo.ru
U 6 ki B,
00001enue u /f2a3359 6
cucTeMaTH3anus
3HAHMH
IToBTOpPEHME
OCHOBHBIX NOHATHIA Buganorexa LIOK
157 H MEeTOJ0B KypCOB 5
neé m;ccon P https://m.edsoo.ru
b
00001enue u /f2a3378 0
cucTeMaTH3anus
3HAHMH
IToBTOpPEHME
OCHOBHBIX NOHATHIA Budamnorexa [OK
158 U METOJ0B KypCOB 5
né Rmilccon P https://m.edsoo.ru
b
00o01menue u /£2a338b 6
cucTeMaTH3anus
3HAHMH
IToBTOpPEHME
OCHOBHBIX NOHATHIA g oK
159 U MeTOJ10B KypCOB 5 nomorexa Il

H 6 KJ1accos,
00001I€HHE "
CHCTEMATH3AIHA

https://m.edsoo.ru/
f2a339ce



https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33352

3HAHUH

160

IloBTOpEHMe
OCHOBHBIX MOHATHH
U METOI0B KYPCOB 5
H 6 KJ1accoB,

bub6aunorexka IOK

https://m.edsoo.ru/
f2a33ad2



https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33ad2

00001ICHUE T
cHucTeMAaTH3aIus

3HAHM /
Bcepoccuiickast

NnpoBepovHas padbora

161

Hrorosas
KOHTpPOJIbHas padoTa /
Bcepoccuiickas
NnpoBepoyHas padbora

bubauoreka [HOK
https://m.edsoo.ru
/f2a33bd 6

162

IloBTOpPEHME
OCHOBHBIX MOHSTHH
U METO/I0B KYPCOB 5
u 6 K1accos,
00001IeHNE U
cHuCTeMATH3 AU
3HAHMH

bub6anoreka IHOK

https://m.edsoo.ru/
f2a33146

163

IToBTOpPEHME
OCHOBHBIX MOHSATHH
U METOI0B KYPCOB 5
H 6 KJ1accos,
00001IEHNE U
cHUCTeMATH3aIus
3HAHMH

bubauoreka [HOK
https://m.edsoo.ru
/f2a340b 8

164

IToBTOpPEHME
OCHOBHBIX NOHATHH
U METOI0B KYPCOB 5
H 6 KJ1accos,
00001IEHNE U
CHCTEeMATH3aIus
3HAHMH

bubauoreka [IOK

https://m.edsoo.ru/
f2a3420c

IToBTOpEHHE
OCHOBHBIX MOHATHH



https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33bd6

165

U METO/I0B KYPCOB 5
u 6 KJ1accos,
00001IeHNE U
cucTeMaTH3 AU
3HAHMH

bubauoreka [IOK

https://m.edsoo.ru/
f2a3432¢



https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a3432e

166

IloBTOpEeHue
OCHOBHBIX MOHATHH
U METO/I0B KYpPCOB S
u 6 KJ1accos,
00001IeHNE U
cucTeMaTH3alus
3HAHMH

bub6aunorexa IIOK
https://m.edsoo.ru
/f2a3447 8

167

IToBTOpPEHME
OCHOBHBIX MOHSATHH
U METOI0B KYPCOB 5
H 6 KJ1accos,
00001IEHNE U
cHUCTeMATH3aIus
3HAHMH

168

IloBTOpEHME
OCHOBHBIX NOHSITHIA
U METOI0B KYPCOB 5
H 6 Kj1accoB,
00001ICHUE T
cHUCTeMAaTH3aIus
3HAHMH

Bubanorexa [HIOK

https://m.edsoo.ru/
f2a3482e¢

169

IloBTOpEeHue
OCHOBHBIX MOHATHH
U METOI0B KYpPCOB S
u 6 KJ1accos,
00001IeHNE U
cucTeMaTH3alus
3HAHMH

bub6anorexa IIOK
https://m.edsoo.ru
/1223495 0

170

IToBTOpPEHME
OCHOBHBIX MOHSATHH
U METOI0B KYPCOB 5
H 6 KJ1accos,

bubauoreka [IOK
https://m.edsoo.ru/



https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a34d2e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a34478

00001IEeHNE U
CHCTEMATH3ALNA
3HAHUH

f2a34d2e

OBIIEE
KOJUYECTBO
YACOB IO
MMPOTPAMME

170



https://m.edsoo.ru/f2a34d2e

AJIAIITUPOBAHHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITTEBPA», 7-9 KJIACCBbI

Henan n3yyeHusi yueOHOro Kypca

AnreOpa sBIS€TCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOM IIKOJBI: OHA
oOecrieynBaeT W3y4YeHHE JAPYrUX [AUCHMIUIMH, KaK €CTECTBEHHOHAYyYHOTO, TaK U
T'YMaHUTAPHOTO ITUKJIOB, €¢ OCBOCHHE HEOOXOAMMO JUIsl MPOIOKEHHSI 00pa30BaHuUs U B
MOBCEAHEBHOM ku3HU. Pa3Buthe y o0Oydaromuxcsi Hay4YHBIX TMPEACTABICHUM O
NPOUCXOXKJEHUN W CYIIHOCTH anredpandeckux aOCTpakiuid, Ccrmoco0e OTpaKeHUs
MaTEMaTUYECKON HAyKOW SBJICHUW H TIPOIIECCOB B TPHPOAEC W OOIIECTBE, POJIA
MaTeMaTU4eCKOro MOJICTMPOBAHUSI B HAYYHOM MO3HAHUHM M B MPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILICHUS, HEOOXOIUMBIX IS
ajjanTalui B COBpPEMEHHOM IMdpoBoM obOmiectBe. M3yueHue aireOpbl €CTeCTBEHHBIM
oOpa3om oO0ecreunBaeT pa3BUTHE YMEHUs HaOI0aTh, CpaBHUBATh, HAaXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUJIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHO
000CHOBBIBaTh CBOU JICUCTBUS U BBIBOJBI, (HOPMYIHpOBaTh yTBepxkaAcHUs. OCBOoeHUE
Kypca airedpbl oOecrieyuBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYyYarolIMXCs: OHU
UCIIOJIB3YIOT ~ JEAYKTHUBHbIE W  HUHIYKTUBHBIE  pacCyXJIeHus, o0000IIeHne Hu
KOHKpEeTH3aluio, aldcTtparupoBanue u anaioruto. OOydyeHue anreOpe mpesnoaraeT
3HAUUTETBHBI 00BEM CaMOCTOSITENIBHOW JCSTENBHOCTH OOYYaIOIIMXCS, MOITOMY
CaMOCTOATENILHOE PEIICHHE 3a7ad EeCTECTBEHHBIM O00pa3oM SBISIETCA peaau3aiuei
NeSITETPHOCTHOTO TIPUHITUIIA O0yYCHHUS.

B crpykrype mnporpammbl ydeOHOro Kypca «Anredpa» OCHOBHOM IIIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT CoOJiepkKaTeabHO-MeToAnYeckue JnuHun: «Yucna wu
BBIUUCIICHUS»; «AJreOpandeckue BBIpaXKEHUS»; «YpaBHEHUS UM HEPaBEHCTBAY;
«Dynkiuny. Kaxzaas U3 3TUX COAEpPKATEIbHO-METOAUYECKUX JUHUN pa3BUBAETCA Ha
NPOTSHKEHUU TPEX JIeT M3Y4YEeHHs Kypca, €CTECTBEHHBIM O00pa3oM TMeperuieTasch Hu
B3aMMOJICUCTBYSl C JIPYTMMHU €ro JMHUAMH. B Xone u3yueHuss Kypca oOydarouumcs
NPUXOJIUTCS JIOTUYECKH PaACCyk IaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SA3BIK.
B cBs3u ¢ 3TUM 11€71€CO00PA3HO BKIIOYUTH B MPOTPAMMY HEKOTOPBHIE OCHOBBI JIOTHKH,
NPOHU3BIBAIOIIME BCE OCHOBHBIC pa3feibl MaTEMaTHYECKOTO O0Opa3oBaHHs W
CIOCOOCTBYIOLIUE OBJIAJICHUIO 00y4YaromuMmucs OCHOB YHUBEPCAIBHOTO
MaTeMaTU4YeCKOro s3bika. Takum o0pa3oM, MOXHO YTBEPK/IATh, YTO COJIEPKATEILHON U
CTPYKTYpPHOM OCOOCHHOCTBIO Kypca «AnreOpa» SBISETCA €ro WHTETPUPOBAHHBIN
XapaxkTep.

Copeprxanue MTUHUM «YKcia U BEIYUCICHUS» CIIYKUT OCHOBOM NJIsl AaJIbHEHUIIIEro
U3y4YeHUS] MaTE€MaTHUKH, CIOCOOCTBYET pAa3BUTHUIO Yy OOY4YaIOIIUXCS JIOTUYECKOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHs IIOJIb30BAThCA  QJITOPUTMAaMH, a TaKKe
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX JUISI TIOBCEAHEBHOM KH3HHU.
Pa3BuTHe MOHATHS O 4YMCIE B OCHOBHOW IIKOJE CBSI3aHO C PALMOHAIBHBIMU H
UPpAMOHATBHBIMA YHCIIaMU, (POPMUPOBAHUEM TMPEACTABICHUA O JIEUCTBUTEIHHOM
guciie. 3aBepIIeHNe OCBOCHHSI YMCIOBOW JIMHWHM OTHECEHO K CTapIiieMy 3BEHY OOIIETro
oOpa3oBaHus.

Copnepxkanue ABYX anreOpandecKux JUHUN — «AnreOpandecKkue BBIPAKECHUSD» U
«YpaBHEHUSI W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyYarOIIMXCS
MaTeMaTU4eCKOro anmnapara, HEOOXOAUMOTO JUIsl PEIICHUS 3a/1ad MaTeMaTUKH, CMEKHBIX



MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. B OCHOBHOW IIKojJ€ Yy4eOHbIN
Marepuaj TpyNnupyeTcs BOKPYT paliOHaIbHBIX BhIpOXKEHUN. ANredpa AEMOHCTPUPYET
3HAYCHUE MATEMATUKHU KAK SI3bIKA JJISI IOCTPOCHUS MAaTEMATHYECKUX MOJIEJIEHN, ONMCAHUS
IIPOIIECCOB M SIBJICHUH pealibHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakKKe
JanbHEelIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOJIUMOro, B YaCTHOCTH,
JUII  OCBOEHUS Kypca WH(POpPMATUKH, M OBJAJCHHWE HaBbIKAMH JEAyKTHBHBIX
paccyxaenuii. IIpeoOpa3zoBaHre CUMBOJBHBIX (OPM BHOCHUT CBOM cHelU(pUIECKUIA
BKJIQJI B pa3BUTHE BOOOPaAKEHHUS, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.
Conepxanue (QyHKIHMOHAIBHO-rpaUUECKON JIMHUM HAIEJICHO Ha TMOJyYeHHUE
IIKOJIbHUKAMU 3HAaHUN O (YHKIUAX KaK BaKHEWIEW MaTeMaTU4eCKOW MOMACIH s
OTMHMCAaHUS M WCCJIEAOBaHUSA Pa3HOOOPA3HBIX IIPOIIECCOB U SBJICHUH B MPUPOAEC U
obmectBe. M3yueHue 5TOro marepuana CHOCOOCTBYET pPa3BUTHUIO y OOyYarolIuXcs
YMEHHUSI MCIIOJIb30BaTh PA3JIMYHbBIC BBIPA3UTEIIBHBIE CPEIICTBA SI3bIKA MATEMAaTHUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, TpauyecKkre, BHOCUT BKJIag B (GOpMHpPOBAHHUE
MPEJICTABJIEHUN O POJIM MATEMATUKH B PA3BUTHUH LIUBWIIN3AMHA U KYJIbTYPHI.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo yuyeOHOMY TUTaHy B 7—9 Kjaccax M3y4aeTcsi yueOHBIM Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3lienbl cojaepkanus: «Yucma wu
BBIUHCIICHUS», «AJreOpandeckue BBIPAKEHUS», «YpaBHEHUS W  HEPABEHCTBAY,
«DOYyHKIIW.

VYueOHbIil miIadH Ha u3ydeHue anreOpsl B 7-9 knaccax oTBOAUT 3 yueOHBIX yaca B
HEJIEII0 B TEYEHUE KaXKJOro roja oOyuyeHus, BCero 3a Tpu roaa oOydenus — 306
y4eOHBIX YacOB.

COJAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA» (IO 'OJAM OBYYEHUA)
7 KIIACC

Yuciaa v BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OAHOU (hOPMBI 3arKch APOOeit
Kk apyroil. [loHsiTe palMOHANBLHOIO YHCIA, 3aMKHCh, CPABHEHHE, YIOPSAI0YHMBAHHUE
palMOHAIBHBIX 4HceNl. ApudMeThyeckue NAEeUCTBUS C pPAMOHATBHBIMU YHUCIAMH.
Pemenue 3a1a4 U3 peanbHON MPAaKTUKU HA YacTH, Ha IpOOu.

CrenieHb ¢ HaTypaJIbHBIM IOKA3aTEIEM: ONPEAEICHNE, TPEOOPa30BaHUE BBIPAKECHUN
Ha OCHOBE OIPEJICICHHUS, 3aMIUCh OOJBIINX YHUCEN.

[TpoueHThl, 3anKuch NPOLUEHTOB B BHUJE IpOOU U JpoOH B BUAE NPOLEHTOB. Tpu
OCHOBHBIE 33J1a4 Ha MPOLEHTHI, PEIICHNE 3a1a4 U3 PEabHOU IMPAKTHKHU.

[IpumeHeHne NpU3HAKOB JIETUMOCTH, Pa3joKEHWE Ha MHOXHUTEIN HATypalbHBIX
quCell.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi 1 0OpaTHAs MPOMOPIIHOHATBHOCTH.

AJire0panyvecKkue BbIpasKeHUs

[lepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHHS C IEepeMeHHOH. JlomycTthmbie
3HauUeHUd TNepeMeHHbIX. [IpencraBiieHHe 3aBUCUMOCTH MEX]Yy BEIUYMHAMHU B BUJE
dbopmybl. Beruncienus no popmyinam.

[IpeoOpa3zoBanre OyKBEHHBIX BBIPAKEHHM, TOXKJIECTBEHHO pPAaBHBIC BBIPAKEHUS,
npaBuwia MpeoOpa3oBaHUs CyMM U TNPOU3BEACHHM, MpaBuia PaCKpPBITHUS CKOOOK U



MPUBEICHUS TIOJIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTEIEM.

Opnowiensl u MHorowieHbl. CreneHb MHorowieHa. CloxkeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOWICHOB. POpMyJbl COKPAIIEHHOTO YMHOXEHHUS: KBaApaT CYMMBI U
KBaApar pasHocTu. PopMmysia pa3HOCTH KBaAparoB. Pa3nmokeHne MHOrOYJICEHOB Ha
MHOHUTEJIH.

YpaBHeHust

YpaBHeHue, KOpEHb ypaBHEHHUs, TpaBWiIa MpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUU.

JluHeniHOEe ypaBHEHME C OJHOM NEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOTO
yYpaBHEHHUSI, pEUICHUE JIMHEHHBbIX ypaBHeHUW. CocTaBieHHE YpaBHEHUH IO YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a4a4 ¢ IOMOILIBIO YPAaBHEHU.

JluneiiHoe ypaBHEHME C JABYMsI INEepeMEHHbIMH U ero rpapuk. Cucrema AByX
JVMHENHBIX YpaBHEHUI C JIBYMs MepeMEHHbIMU. PellleHne cucreM ypaBHEHUH CriocoOoM
NOACTaHOBKHU. [Iprmepsl pemenns TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CHCTEM YPaBHEHUM.

DOyHKIMHA

Koopaunata Touku Ha mipsAMoil. UuCHOBbIE MPOMEXKYTKH. PaccTosiHne Mexmy
JIBYMs TOYKAMU KOOPJAMHATHOUN HPSIMOIA.

[IpsimoyroinbHast cucreMa kKoopauHat, ocu Ox u Oy. Abciucca U opJiuHaTa TOYKU
Ha KOOPJMHATHOM IJIOCKOCTH. [Ipumepbl rpadukoB, 3amaHHbix (opmynamu. UteHue
rpaduKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue dynkumu. ['paduk pynkuu. CorictBa Qynkiuii. Jluneitnas GyHKIUs,
e¢ rpapuk. I'papux dynknum y = kx + b. *I'paduueckoe pemieHue ITHHEHHBIX
YPaBHEHUI U CUCTEM JIMHEWHBIX YPABHEHUI ™.

8 KUIIACC

Yucia 1 BBIYUCTICHUA

KBagpatueiii kopenp wu3 uucna. *[lonstne 00 uWppanMoOHATBLHOM YHCIE.
JlecsaTuuHble TPUOMIDKEHUS HPPAIMOHAIBHBIX uncen ™ CBoiicTBa apu(PpMETHICCKUX
KBaJPAaTHBIX KOPHEH U UX MPUMEHEHHE K MPEOOpPa30BAHMIO UUCIIOBBIX BBIPAXKEHUU U
BBIYHCIICHUSAM. * J|eiCTBUTEIbLHBIC YHCIIa *,

CreneHb C UENbIM MMOKa3aTeaeM U €€ cBoiicTBa. CTaHaapTHAs 3aMKUCh YUCA.

AJsireOpanvecKkue BbIPasKeHUsI

KBagpaTHbIl TpEeXwieH; pa3loKEHHE KBaJIpaTHOIO TPEXUJIEHA HAa MHOXKHUTEIH.

AnreOpanueckast 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoit 1poou. CroxeHue,
BBIUMTAHKUE, YMHOXKEHUE, JIeJIeHHe ainredpandeckux Apooeil. PalinonanbHble BhIpayKeHUS
U UX rpeoOpa3oBaHue.

YpaBHeHUS U HEPAaBEHCTBA

KBanpatHoe ypaBHeHue, opmyiia KOpHEH KBajapaTHOro ypaBHeHus. *Teopema
Buera* Pemienue ypaBHEHUM, CBOIAIIMXCS K JIMHEWHBIM U KBaJpaTHBIM. [Ipocreiinue

2 SHGCB nu Jgajce * * 0003HAYEHEI TEMbI, U3YUCHHUC KOTOPLIX TPOBOAUTCA B O3HAKOMUTEJILHOM IIAHE. Henaror
CaMOCTOATCIILHO ONPECACIIACT 00BeEM n3ydyaceMoro mMarepuala.



JIPpOOHO-PAaIIOHATTEHBIE YPABHEHHS.

*'paduueckass MHTEpHpETalMsi YpaBHEHUN C JBYMsI MEPEMEHHBIMH H CHUCTEM
JUHEHHBIX ypaBHEHUH C JByMs IepeMeHHbIMU™® IIpumepsl pelieHus Ccuctem
HEJIMHEMHBIX YPABHEHU C IByMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a7a4 aIreOpanvdeckiuM CrocoOoM.

UucnoBble HEpABEHCTBA W HX CBOWCTBA. HepaBeHCTBO € OOHOM MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEepeMEeHHOU. CUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJIHON NEPEMEHHOM.

DyHKUNHU

[Tonarue ¢ynkuun. OOIACTh OMpEACTICHUsS U MHOXECTBO 3HAYCHUN (DYHKIIMH.
Cnoco0Obl 3a1aHus (PYHKIMA.

['padux pynkuuu. Yrenue cBoiicTB PyHKIMU 1o ee rpaduky. [Ipumepsl rpadukos
GyHKUMN, OTpaXaroluX peajbHble MPOIECCHI.

@OyHKUIMY, OMNHCHIBAIOIIME MPSIMYIH0O M OOpaTHYIO  MPONOPIHMOHAIbHBIC
3aBHCHMOCTH, UX rpadukn. OyHkimu y = X%,y = x°,y = (R, y = ; *I'paduaeckoe

pelIeHHE YPaBHEHUI U CUCTEM YpaBHEHUIT™.

9 KUIIACC

Yuciia 1 BIYMCTCHUSA

PanvonanbHbple 4MCla, *UppalMOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIE
JeCATUYHbIE APpoOM. MHOXKECTBO JEHCTBUTEIBHBIX YHCEI; JEHCTBUTEIbHBIE YUCIA KAK
OECKOHEYHbIE JECSATHYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIEUCTBUTEIbHBIX YHCE U KOOPAUHATHOU MPSMO.

CpaBHeHHE  JEHCTBUTENBHBIX  YHuCel,  apudMeThuyeckue  JIeUCTBHUS  C
JNENCTBUTEIBHBIMU YHCTIAMU *,

Pasmeppl 0OBEKTOB  OKpYXAaroIIero MHpa, JUIMTEIbHOCTh MPOLECCOB B
OKpY’KaroIleM MUpE.

[IpubnmkCHHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh MNpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJIbTaTOB BBIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneliHoe ypaBHeHHME. PelleHne ypaBHEHUH, CBONSIIMXCS K JIMHEHMHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOISIIMXCS K KBaJIpPaTHBIM.
buxBanpatHoe ypaBHenue. *[Ipumepbl penieHuss ypaBHEHUW TpEeTbel W 4YeTBEPTOM
CTEIeHEH pa3IoKeHHEeM Ha MHOXKUTEIH *,

Pemenne JIpOOHO-paIMOHATIBHBIX YpaBHEHUIA.

Pelienne TekCTOBBIX 3a/1a4 aNreOpanyeckumM METOJIOM.

VYpaBHeHue C JByMs TMepeMeHHbIMH U ero rpaduk. Pemenue cuctem IByx
JIMHEVHBIX YPAaBHEHUHU C IByMs IIEPEMEHHBIMU. PellieHne cucrem IByX YpaBHEHHH, OJHO
U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoW cTteneHu. ['padudueckas mHTEprpeTaIus
CUCTEMBI YPABHEHHMU C IBYMS IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 aNre0pandeckKuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW IHepeMeHHOM. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C 0JIHOM nepemeHHou. KBaapatueie HepaBeHCTBA. ['paduueckast



WHTEPNPETALAS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

DyHKIHUU

KBampatnunas ¢Qynkums, e¢ rpaduk u cBoicTBa. Ilapabona, KoopauHaTHI
BEPUIMHBI TapaboJIbl, OCh CUMMETPHUHU MapadoIbl.

I'paduxu yHKImii: y = kx, y = kx + b, y =X,
y = %y = ;I/I MX CBOMCTBA.

YucJi0BbIC IOCTEA0BATEIbHOCTH U MPOrPecCcUm

[loHATHE YHCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE  IOCJIEA0BATEIbHOCTH
peKkyppeHTHOH hopMyIoi u popMyJIoi #-ro djeHa.

Apudmernueckass U TeoMeTpuueckas nporpeccur. DopMynbl #-rO  YiE€HA
apu(pMETHIECKON 1 T€OMETPUUECKON MPOTrPECCUi, CYMMBbI TIEPBBIX 71 UJICHOB.

*N3o0pakeHne WICHOB apu(PMETHUEeCKOW ¢ TEOMETPUYECKON MPOrpeccHii
TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAIBHBIA POCT.
Crno>xHbI€ TTPOIICHTHI *,

IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
INPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenue ydeOHOrO Kypca «Ainredpa» Ha YpPOBHE OCHOBHOTO OOIIIETo
oOpa3oBaHusl  JOJDKHO oOOecrneuuBaTh  JOCTHDKEHHE  CICAYIOIIUX  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:

7 KIIACC

Yuciia 1 BbIYMCICHUSA

BrinonHsATh, couerasi yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(MeTudecKue AeHCTBUS
C pallMOHAIBLHBIMHU YHCIIAMM.

HaxoauTh 3HaYeHUs YUCIIOBBIX BBIPAKECHUI; MPUMEHSITh pa3HO0Opa3HbIe CIIOCOOBI
U TIPUEMBI BBIYUCIICHUS 3HAUYCHUM IPOOHBIX BBIPAKESHUM, COIEPKAIUX OOBIKHOBEHHBIC U
JECATUYHBIE APOOH.

[lepexomuts OT oaHOW (OpPMBI 3amucH uucen K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOh). CpaBHUBATh U
YIOPSAA0YMBATH PALIMOHAIBHBIE YUCIIA.

OKpyTIJISTh YHCIIa.

BpINONHATE NPUKHUIKY M OLEHKY pe3yibTara BBIYMCICHHUM, OLICHKY 3HA4YCHUU
YUCJIOBBIX BBIPAKCHUMU.

BrInonHATh JEHUCTBUS CO CTENEHSAMHU C HATypaJbHBIMHU IMMOKa3aTesisiMu (C Omopoi
Ha CIIPaBOYHYIO0 UH(POPMAITHIO).

[IpuMeHATh TPU3HAKK JIEIUMOCTH, PA3JIOKEHUE HA MHOXWUTENIHM HATypajlbHbIX
yuces.

Pemate 1mpocreimne NpakTUKO-OPUEHTUPOBAHHBIE 3a7ayd, CBS3aHHBIE C
OTHOLIEHUEM BEJINYMH, IIPONIOPLUHOHAIIBHOCTHIO BEJINYMH, IIPOLICHTaMU,;
UHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 33/1ad C YYETOM OIPAHUYEHUH, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB.

AnredpanvecKue BbIPa:KeHHUS



OpueHTUpOBaTbCS B TMOHATUSIX U ONEpuUpoBaTh Ha 0a30BOM  YpOBHE
anredpandecKoil TEPMUHOJIOTHEH U CUMBOJIUKOM.

Haxonute 3HayeHUs: OyKBEHHBIX BBIPOKEHHM TIPU 3aJlaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrimonHaTh mpeoOpa3oBaHus IIEJIOT0 BBIPAKEHHUS B MHOTOYJIEH MPUBEICHHUEM
M0JIOOHBIX CJIAaraeMbIX, PACKPBITHEM CKOOOK.

BbINOMHATh YMHOXKEHHE OJHOUYJIEHA HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOYJIEH,
IPUMEHSTH (DOPMYJIBI KBaipaTa CyMMBI M KBaJIpaTa Pa3HOCTH (C OTOPOii Ha CTIPABOYHYO
uH(dOpMaIHIO).

OcCy1ecTBIATh pa3yioKEeHNE MHOTOWIEHOB Ha MHOYKUTENH C IOMOIIBIO BBIHECEHUS
32 CKOOKM OOIIEro MHOXUTENs, TPYINIUPOBKU CJaraeéMbiX, MPUMEHEHUs (HopMy
COKpaIIEHHOT'0 YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO HH(POpMAIIHIO).

[IpumeHsTh npeoOpa3zoBaHUsi MHOTOUJICHOB JJISi PEUICHUS Pa3IMYHBIX 3a]ad U3
MaTeMaTUKU, CMEXXHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTEIEHEM C HATypaJbHBIMM IIOKA3aTEISIMUA IS
npeoOpa3oBaHus BRIPAKEHHH (C OTIOPON HAa CIPABOYHYIO HH(POPMAIIHIO).

YpaBHeHUus U HEPABEHCTBA

Pemlarb nuHENHBIE YpaBHEHUS C OJHOM IEPEMEHHOM, MPUMEHSS MpaBuia
nepexo/ia OT MCXOAHOTO YpaBHEHHUSI K PaBHOCWIBHOMY emy. IIpoBepsATh, SIBISETCS JH
YUCJIO0 KOPHEM YPaBHEHHUS.

Nmetp mipeactaBieHre O TpadUyuecKHMX METOAAX NPH PEIICHUH JIMHEWHBIX
YPaBHEHUU U UX CUCTEM.

[TonOupats npuMepsl Nap YKUCE, SBISIIOIIUXCS PEIICHUEM JITUHEHHOTO YPaBHEHHUS
C ABYMS IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIMHEWHOIO ypaBHEHHUS C JBYyMs
NEPEMEHHBIMHU; TIOJIb3YSICh rpaUKOM, TPUBOAUTEH IPUMEPHI PEILICHUS] YPAaBHEHUS.

Pemiath cucteMbl ABYX JIMHEHHBIX YpaBHEHUN C JIBYMsI MEPEMEHHBIMU, B TOM
yuciie rpaguuecku (C Ornopo Ha alNropuTM yY4eOHBIX JIEUCTBH).

CocTaBisaTh (MOCIE COBMECTHOIO aHalIW3a) M pellaTh JUHEHHOE ypaBHEHUE WIIU
CUCTEMY JIMHEWHBIX YPABHEHUI IO YCIOBUIO 3a/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33/1a4i MOJTYyYECHHBIN pe3yJIbTar.

Koopaunarel u rpagpuxu. @yHKIuM

N3o0paxatb Ha KOOPAMHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, Jy4Hd, OTPE3KU, HHTEPBAJbI, 3alKUChIBATh YHUCIOBBIE MPOMEXKYTKU Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH II0 3aJaHHBIM KOOpIWHATaM;
cTpouTh rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpadux GyHKIMU y = kx + b.

OnuceiBaTh ¢ MOMOINIBIO (PYHKIIMN M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMYMHAMHU
(Mo anropuTMy y4eOHBIX JEWCTBHII): CKOPOCTh, BPEMS, PACCTOSHUE; II€HA, KOJIUYECTRO,
CTOMMOCTbD; POU3BOUTENBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne PyHKIIMHU 10 3HAYCHUIO €€ apryMEeHTa.

[lorumate rpadudeckuid cmocod TPEACTaBlICHUS U aHainu3a WHGOPMAIINH,
U3BJICKaTh W WHTEPIPETHPOBATH MHGOPMAINIO U3 TPapUKOB peasbHBIX MPOIECCOB U
3aBUCUMOCTEMN.



8 KUIACC

Yuciia 1 BBIYUCTCHUS

Hcnonp30BaTh HaYAJIbHBIE NMPEACTABICHUAS O MHOYKECTBE JIEUCTBUTEIBHBIX YUCET
JUISL CpPaBHEHMS, OKPYIJICHUS U BBIUYMCICHUM; H300pakaTh JCHCTBUTENIbHBIC 4YHCIIA
TOYKaMU Ha KOOPAUHATHOU IPSMOU.

[IpumeHsaTh MOHATHE AapU(PMETHUECKOrOo KBAJAPATHOTO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIHONB3YS MpPU HEOOXOIUMOCTH KaJIbKYJSTOP; BBIMOJIHATH
npocTeiime npeodpa3zoBaHus BEIpAXKEHHH, COEpKalUX KBaIpaTHbIe KOPHU, UCTIONb3YS
CBOWCTBA KOPHEU.

Hcrnonb30BaTh 3aMUCcH OOJBIITUX M MAJIBIX YHCEI C TIOMOIIBIO IECATUYHBIX IpoOei
u cternenent uncna 10.

AJsireOpanyvecKkue BbIPasKeHUSI

[IpuMeHsTh MOHSATHE CTENEHU C LEJbIM [TOKa3aTeNIeM, BBITOIHITH MPeoOpa3oBaHus
BBIPOKEHUM, COJIEp)KAIIUX CTENEeHH C IIeJIbIM ToKa3zarejaeM (C HUCHOJIb30BAaHUEM
CIIPaBOYHOM MHGOPMALIHH).

BhITIONHATE  HECHOXKHBIE  TOXKJIECTBEHHBIE TMPE0Opa3OBaHUS  PAIMOHAIBHBIX
BBIPOKCHUN HA OCHOBE IMpaBWJI JICWCTBHM HaJl MHOTOWICHAMH W aire0pandyecKuMu
TPOOSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUJIEH HA MHOXKUTEH.

[IpuMensaTs mpeoOpa3oBaHUs BBIPAXKECHUM JJIsi PEIICHUS Pa3IMyHbIX 3a7ad U3
MAaTEMaTHKH, CMEXKHBIX ITPEMETOB, U3 PEATIbHOM MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE, KBaJgpaTHbIE ypaBHEHHUs (C HCIOJIb30BAHUEM CHPABOYHOM
uH(popMalM) W palMOHAJIbBHBIC YpaBHEHUS, CBOJSIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHHM C IBYMS IEPEMEHHBIMH.

[IpoBOANTH MPOCTEUIINE UCCIEAOBAHUS YPAaBHEHUW U CUCTEM YPaBHEHHIl, B TOM
Yyyclie C TMPUMEHEHHEeM Tpaduueckux TMpeacTaBieHuil (ycTaHaBIUBaTh, WMEET JIU
ypaBHEHHE WJIM CUCTEMA YPABHEHUMN PEUICHUs, €CJIM UMEET, TO CKOJIBKO, U TIP.) C OMOPOii
Ha QJITOPUTM Y4EOHBIX JIEHCTBHMA.

[TepexoauTh OT CTOBECHOM (POPMYIMPOBKH 3a7a4H K €€ alreOpandecKkoi MOIeu ¢
MIOMOIIBI0 COCTaBJICHUSI YPABHEHHSI WIM CUCTEMbl YPAaBHEHHU, HHTEPIPETUPOBATH B
COOTBETCTBHMM C KOHTEKCTOM 3a/]1a4¥ ITOJIyYECHHBIN PE3YJIbTAT.

[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLICHKH; pPEIIaTh
JVHEIHbIE HEPaBEHCTBA C OJIHOM MEPEMEHHOM M HMX CUCTEMBI; aBaTh IpaUUECKyro
WJUTFOCTPALMIO MHOKECTBA PEIEHN HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DOYyHKIMA

OnepupoBath Ha 6a30BOM ypOBHE (PYHKIIMOHAIIbHBIC MMOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMUYECKHE O0O0O03HAUEHHUA); OMNpEAeNATh 3HAadeHHWEe (YHKIMM TO0 3HAYCHHUIO
apryMeHTa; ONPEENsITh CBOMCTBA (QYHKIIUU 110 €€ TpaduKy.

CrponTb TpadUKH IEMEHTapHBIX (YHKIHUA BUIA , Yy =X, y =X,y = £,y = ’}
ONKCHIBATH CBOMCTBA YMCIOBOM (yHKIMHM MO €¢ rpaduky (Ipu HEOOXOIUMOCTH C
HaIpaBJISIOMIEH TOMOIIBIO).



9 KUIIACC

Yuciia 1 BBIYUCTCHUS

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAllMOHATIbHBIE YHCIIA.

Boinonusate apudmeTnyeckue NEUCTBUS C PAMOHAIBHBIMM YHUCIAMHU, COUYETast
YCTHBIE W THUCBMEHHBIC NPUEMBI, BBIIOIHATh BBIUUCICHUS C HPPALUOHATIBHBIMU
YU CJIAMU.

Haxonuth 3HaueHUSI CTENEHEN C LEJIBbIMU MOKA3aTeNAMU M KOPHEW; BBIYUCIISITH
3HAYEHMS YUCITIOBBIX BBIPAKECHUM.

OKpyrJisiTb  JEWCTBUTENBHBIE  YHUCJA, BBIIOJHATH INPUKUAKY  pe3yJibTara
BBIYMCIICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHElHBIE U KBaJpaTHbIC YPAaBHEHUs, YPABHEHUs, CBOJISAIIMECS K HUM,
npocTenime ApoOHO-paIlMOHANIbHBIC YPABHEHUS.

Pematp mpocreimme CHUCTEMBI JBYX JIMHEMHBIX YpAaBHEHUHM C JBYMS
IIEPEMEHHBIMU M CHCTEMBI JBYX YPAaBHECHHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBIISIETCSA
JMHEWHBIM (110 BU3yaJIbHOU O1ope).

PemaTs mpocreiinme TEKCTOBBIE 3a/1aud alreOpandeckKuM CIocoOOM ¢ TTOMOIIBIO
COCTAaBJIEHUS YPABHEHUS WA CUCTEMBI JIByX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YPABHEHHI, B TOM
yucjae ¢ MNpUMEHEHUWEeM TrpaduyecKuxX MpeCcTaBlIeHU (yCTaHaBIMBATh, WUMEET JIU
ypaBHEHHE WK CUCTEMa YPaBHEHUM PEILICHUsI, €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath irHeliHbIE HEPABEHCTBA, KBA/IPATHBIE HEPABEHCTBA; N300paXKaTh PEIICHUE
HEPABEHCTB HA YKCIIOBOW MPSIMOM, 3aMHCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTteMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIKOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO; M300pa’KaTh pEIICHUE CUCTEMbl HEPABEHCTB HA YHWCIOBOU
IPSIMOM, 3aIUCHIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIUYHBIX 33/1a4.

DOYyHKIHUHU

PacniosnaBath  (QyHKIIMM  u3ydeHHBIX BUJOB. [loka3piBaTh  CXEMaTHYECKU

PacCIOJIOKEeHUE Ha KOOPAUMHATHOU MIIOCKOCTU rpadukoB GyHKIUN BUAa: y = kx, y = kx +
b,,y=ax’ +bx +c,y=x",y = X,y = LB 3aBUCUMOCTH OT 3HAYCHUIN KOIPPUIHEHTOB;
X

ONKCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth u wu300pakaTh CXEMATHYECKH TpapuKd KBAJAPATUYHBIX (DYHKIIHH,
OTHCHIBAaTh CBOWCTBA KBAIPATUYHBIX (PYHKIIHI 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTWUyHyl0 QYHKIHIO TO (opmyse, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIHMH U3 peabHOM KU3HU, (PU3UKH, TEOMETPHH.

YucoBbie MOCTAEA0BATEIbHOCTH U IPOTPECCHHU

Pacno3HaBaTh apu(METHUECKYI0O M T€OMETPUUYECKYIO MPOrPEeCCHUH MpPHU Pa3HbBIX
cnoco0ax 3aJaHusl.

BBINOJIHATE ~ BBIYMCIIEHHS € HMCHOOJB30BaHHEM  (HOpMYyJl  n-rO  4YiEHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuid, CyMMBbI MEPBBIX # YIEHOB (C ONOPOM
Ha CIIPaBOYHYIO0 UH(POPMAITHIO).

Pematp 3agaun, CBA3aHHBIE C YUCIOBBIMU MOCIEAOBATEIBHOCTAMH, B TOM YHCIIE
3a/layy U3 peabHON KU3HHU (C UCIIOJIb30BAHUEM KaJbKYJISATOPA, HU(POBBIX TEXHOJIOTUM).



TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (II0O 'OJJAM OBYYEHMUA)

7 kaacc (102 u)
Ha3zBanue
pasjiena
OcHOBHOe coaepxaHue OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4ar0IMXCs
(TembI) Kypca

(umcJio

4acoB)
Yucaa u IlonsiTHE PALMOHAILHOIO YHCJIA. CucremarusupoBatb M o0oramarb,  3HAaHUSA 00
BBIYHCJIEHUS. ApudmMernyeckue IeiicTBUSL ¢ PANHOHAJIbHBIMU 00bIKHOBEHHBIX U JIECATUYHBIX JIPOOSIX.
PanumoHanbHbIe yucaamu. CpaBHeHHe, yNOPs/I0YMBaHie PallUOHANBbHBIX | CpaBHUBAaTHL M YNOPS/A0YMMBATHL JApPo0H, NMpeodpa3oBbIBasi
qyucaa YyHceJl. npu He00X0AUMOCTH AecSITUYHbIE apoou B
(119) CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM. 00BbIKHOBCHHbIC, OOBIKHOBCHHbIC B [eCATHYHbIC, B

PeieHue 0CHOBHBIX 32/1a4 HA IPO0H, MPOLEHTHI U3
peaibHOI NMPAKTHUKU.
IIpu3Haku e IUMOCTH, PAa3JIOKeHHUA Ha
MHOKHMTEJH HATYPAJIbHBIX YK CeJl.
PeanbHble 3aBMCHUMOCTH. psamas )
oOpaTHasi NPONOPIHOHAIBbHOCTH.

YACTHOCTH B 0€CKOHEYHYIO 1eCATHYHYIO 1PO0b.
IIpumeHsiTh  pa3HoOOpa3Hbie CHOCOOBI M MPHEMBbI
BBLIYHCJICHHS 3HAYEHHUH APOOHBIX BbIpa:KeHMH,
coaepkamux OObIKHOBEHHbIe W JeCATHYHbIE JApPoou:
3aMeHSITb MPH HEO00XOAMMOCTH [JeCATHYHYH Jpodb
00BIKHOBEHHOM ) | 00BIKHOBEHHYIO JeCATHIHOM,
NMPUBOAUTH BbIpaxeHue K popme, HanboJ1ee y100HOH /1A
BbIYNCJIEHNH, TPeo0pa3oBbIBATH APOOHBbIE BHIPAKEHUS HA
YMHOKeHHe U eJIeHUue 1eCATUYHBIX podeil K 1eiicTBUAM ¢
HeJbIMH YU CJIaMHu (IPU He0OXO0AUMOCTH € HANPABJISIOLIEN
MOMOIIBIO).

IIpuBOAUTHL YKMC/IOBbIe H OYKBEeHHbIE MPUMEPHI CTENEeHH ¢
HATYPAJbHBIM  MOKa3aTejleM, OObSCHAS  3HAYeHHs
OCHOBAHHA CTENEHH M T0KAa3aTejsl CTeleHH, HaXOAHTh
3HAYeHHUsl cTeneHeil BUAa an (a — aw000e palHOHAIbHOE
4YucJa0, B — HATypajbHOe 4YHCJI0) C ONOpoH Ha
CIIPaBOYHYI0 HH(opMaNHIo.

ITouuMaTh CMBIC 3amHUCH 0O0JLIIHX YHCEJ C MOMOIILIO
AeCATUYHBIX Apo0ei u creneHei yucsaa 10, npuMeHATH UX
B peajibHbIX CUTyaI[UsIX.

I[IpuMeHAT, NPHU3HAKH [JEeJUMOCTH, PA3JIOKEHUS] Ha
MHOKUTE]N HATYPAJbHBIX YHCeJl.




Pemars mnpocreiiluve 3agauyM HAa YacTH, IMPOUEHTHI,
NPONOPUMH, HA HaXoxkAeHHe JApodu (mMpoumeHTa) OT
BeJIMYMHbI U BeJMYHUHBI MO e¢ Apodu (IMPOoueHTY), Apodou
(mpoueHTa), KOTOPBIH COCTaBJIsieT OJHA BeJIWYHHA OT
apyroii. IlpuBoaurb, pa3dupatb, OLEHMBATH pPa3JIHYHbIE
peLIeHusl, 3aIIUCH PellIeHUI TeKCTOBBIX 3a1a4.
Pacno3naBatb M 00BSICHATH, OMMPASICh HA ONpeaeIeHus,
npsAMo NPONOPLUHOHAJIbHBIE " o0paTHO
NPONOPUHOHAIbHbIC 3aBHCHMOCTH MEXK1Y BeJIHYHHAMM;
NPUBOAUTH NPHMePbI ITHUX 3aBHCHMOCTEH W3 peajbHOro
MHPA, U3 IPYTUX y4eOHBIX IPeIMeTOB.

Pemiate  mpocreiilmiie  NPaKTHKO-OPHMEHTHPOBAHHbIE
3aa4M Ha [Jpo0M, NPOLEHTHI, NMPAMYH U OOpPaTHYIO
NPONOPUHOHATBHOCTH, PONOPLH.

AJiredpanyeckue
BbIPA:KeHUS
(454)

bykBennble Bbipa:keHusi. IlepemeHnHble.
JonmycTumble 3HAYEHHUS NTePpeMEHHbIX.
DopMy.ibl.
IIpeodpa3oBanne OyKBeHHBIX BbIPasKeHU, paCKpbITHE
CKOOOK W NMpUBeeHUe MOJ00HBIX cJIaraeMbIXx.
CBoiicTBa CTeNneHN ¢ HATYPAJbHBIM NOKa3aTeJIeM.
MHoroujenbl.  CioxeHue,  BBIYMTaHHe,
YMHOKeHHe MHOT04JICHOB.
@opMyJbl  COKPAIIEHHOTO
YMHOKeHusl. PaziiosxkeHne MHOTro4/JieHOB
HA MHOKHMTEJIH.

OBiagerp Ha  0a30BOM  YpPOBHe  ajredpamyveckoit
TEPMHHOJIOTHEH M CUMBOJIMKOW, IPUMEHSATH €€ B Mpolecce
OCBOEHHS Y4eOHOr0 MaTepuaJia.

Haxonnths 3HavYeHusi OYKBEHHBIX BbIPa)KeHUIl TNpH
3aJJaHHBIX 3HAa4YeHHUAX OYKB; BBINOJHATH BHIYUCJICHHUS 110
dpopmynam.

BeimmoaHsATh mnpeoOpa3oBaHUsl 1LEJIOT0 BbIPAKEHUSI B
MHOIOYJIEH  TMpMBeleHHeM  MOJO00OHBIX  cJIaraembix,
PACKpPBITHEM CKOOOK.

BbINOHATL YMHOKEHHE OJHOYJEHA Ha MHOIOYIEeH U
MHOrO4JieHa Ha MHOIOYJIeH, IPHUMEeHATb (OPMYJbl
KBaJpaTa CyMMbI M KBaJpaTa Pa3HOCTH C ONOPOil Ha
CIIPABOYHYI0 MH(POPMALMIO.

OcyecTBIATH pa3jioKeHHe MHOTOYJICHOB HA MHOKUTEIU
NMyTéM BbIHEeCEHHs 32 CKOOKHM 00IIero MHOXKUTeJs,
npuMeHeHusi (opMyJibl Pa3HOCTH KBaJApaToB, ¢opmy.a
COKPANIEHHOT0 YMHOKEHHSI C ONOPOil Ha CHIPABOYHYIO
HHpopmManuio.

IIpumeHsaATH, Npeodpa3oBaHue MHOTOYJICHOB /IJIsl PelleHUs
PA3JIMYHBIX 32124 M3 MATEMAaTHKH, CMEKHBIX IPeEAMETOB,
U3 peajibHON NPAKTHKH.

3HAKOMUTBCS C HCTOPUEN Pa3BUTHSI MATEMATHKH.




YpaBHeHust YpaBHeHne, npaBuiia mnpeoOpazoBaHusi ypaBHeHusi, | Pemars JiMHeilHOe YypaBHeHHMe C OJHOW IepeMeHHOM,
U PAaBHOCHJILHOCTH YPABHEHHIA. NpUMeHsis IPaBUJIA NepPexoAa OT HCXOAHOI0 ypaBHeHUs K
HepPaBeHCTBA JInHeliHOe ypaBHeHHE ¢ OJHOM IepeMeHHO PaBHOCHJILHOMY emy OoJjiee mpocroro Buaa. IlposepsiTs,
(21 9) NepeMeHHOM, pelleHHe JUHEHHBIX ypaBHeHuil. Pemienue | siBisieTcsl 1M KOHKPETHOE YMCJI0 KOPHEM YPABHEHHSI.
3a/1a4 ¢ MOMOIIbI0 YPABHEHMUI. IMoxOupaTh npuMepsbl AP YUCeJ, SIBJISIOMIUXCH PeleHneM
*JInHeiiHOe ypaBHeHHMe € IBYMsl NepeMeHHBIMH H ero | JHHEeHHOro YpaBHEHMSs C ABYMs NlepeMeHHBIMH.
rpaguk*. Cucrema IBYyX JMHEHHBIX ypaBHeHHH ¢ ABYMsI | CTPOUTH B KOOPAMHATHON MJIOCKOCTH rpaduk JMHEHHOro
nepeMeHHbIMHU. PelleHue cucreM ypaBHeHMil cIoco0OM | ypaBHeHHs ¢ ABYMs IepeMeHHbIMH (IIPH He0OOXOIUMOCTH ¢
MOJACTAHOBKHU M CIIOCOOOM CJIOKEHUSI. HCIOJIb30BAHMEM  CMBICJIOBOH  ONOPBI);  MOJB3YACH
rpa)ukomM, NpMBOAUTH IPUMeEPbI PellleHUs] YPABHEHUS.
HaxoauTh peumieHue CHCTEMBI ABYX JIMHEHHBIX YPAaBHEHUH
¢ ABYMs NepeMeHHbIMH € ONOPOil HA AJTOPUTM Yy4eOHBIX
NeHCTBUH.
CoctaBisiTb M PpeliaTb yYPaBHEHHE MJIH CHCTEMY
YPABHEHHMI IO YCJIOBHMIO 33Ja4d, MHTEPHPEeTHPOBATH B
COOTBETCTBHM € KOHTEKCTOM 3aJa4yd  NOJIy4YeHHbIH
pe3yJbTaT ¢ OIOPOH HA BONPOCHBIH IJIAH.
Koopaunar Koopaunara touxku Ha npsamoii. Yuciaosblie HN3o00pakaT, Ha  KOOPAMHATHON  NpPAMOH  TOYKH,
bl U NpoMe:KyTKHU. PaccTosiHne Mexkay AByMs TOYKAMH COOTBETCTBYIOIME 3aJaHHBIM  KOOpPAMHATaM, JIyYH,
rpaguku. KoopauHaTHOM npsamoi [IpsamMoyrosbHas cuctema OTPe3KH, HHTEPBAJIbI; 3alIUCHIBATh UX Ha ajredpanyeckom
DyHKIL KOOpPAUHAT Ha II0cKocTH. IIpuMepsl rpagukos, si3bIKe.
uu 3aaaHHbIX (Qopmyaamu. Yrtenue OTMeyaTp B KOOPAMHATHOH MJIOCKOCTH TOYKH 110
(179) rpauKoB peaJbHbIX 3aBUCHMOCTEH. 3aJaHHBIM KOOPAMHATAM; CTPOMTH I'PA(UKH HECJT0KHBIX

Ionsaitue d¢ynkuuu. I'pajpux ¢Pynknuu. CpoiicTBa
(ynkuuii. Jluneiinaa d¢ynkuusa. IlocTpoenue rpaduka
JuHeiiHo# pyHkuuu. I'papux pynkuuun y = kx + b.

3aBHCHMMOCTeH, 3aJaHHbIX ¢opMyjJamMH, B TOM 4YHCJe C
MOMOIbI0 HU(PPOBBIX J1A00PATOPHIA.

IIpumeHsATh, M3yYaTh NPEUMYLIECTBA, HHTEPIPETHPOBATH
rpaguyeckuidi  cmocod TMpeACTABJIEeHHUST M aHAJIU3A
Pa3Ho00pa3HOM )KU3HEHHOH HH(OpMAIIHH.

OcBauBath, Ha 0a30BOM YpPOBHe TNOHATHe (PYyHKUMH,
0BJIaIeBATHh (PYHKUMOHAJIbHON TEPMUHOJIOTHEHH.
Pacno3naBarb JuHeiiHyo ¢QyHkuuio y = kx + b,
ONMUCHIBATH €€ CBOIiCTBA B 3aBHCUMOCTH OT 3HAYeHUH
k03(ppuuneHToB k U b (Npu HEOOXOAUMOCTH € ONMOPOH Ha
AJITOPUTM NpPaBUJIA).

Crpouts rpaduxku JuHeiiHOH QyHKuuM, yHkuuu y = kx
+ b

Hcnoan3oBarhb

undposbie pecypchbl A




| mocrpoenns




rpa¢ukoB GyHKIUI U U3yYeHUS UX CBOMCTB.
IIpuBoauTHL MpUMeEpPbI JTHUHEHHBIX 3aBUCUMOCTEN B
peabHbIX MPOLECCAX U SAIBJICHUSIX.
IloBTOpEHUE IloBTOpEHHE OCHOBHBIX NMOHATHH U METOI0B Kypca 7 BbiOupats, NpHMEHATH  CHOCOOBI  CPaBHEHMA
KJ1acca, qucel,
U 00001IeHMe 00001IeHre 3HAHMIA. BbIYMC/ICHUH, Tpeo0pa3oBaHuil  BbIpaKeHUH,
pelIeHHs
8 u) YPABHeHHIT IPH HEOOXOAMMOCTH € HANPABJIAIOLeH
MOMOUIBIO.
OcyliecTBIATh CAMOKOHTPOJIb BbINOJHSIEMbIX
nAeficTBUH M
CaMOINPOBEPKY pe3y/bTaTa BbIYUCJICHMIA,
npeodpa3oBaHmii,
NOCTPOCHM .
Pemats mnpocreiimime 3aga4d M3 peajibHOM
JKH3HH,
NPUMEHATh MaTeMaTH4YeCKre 3HAHUS I pelleHus 3a1a4
u3
APYTrUX NpeIMeToB.
Pemiate mnpocreiiive TEKCTOBbIC 3a1a4H,
CPaBHMBATD,
BbIOUPATH CIIOCOOBI pelIeHH sl 3aa4 M.
8 kuacc (102 u)
HazBanue
pasjaena
OcHoBHOe coep:kanne OcHoBHbBIE BUBbI JeSITeIbHOCTH 00y4al0IIUXCH
(TemMbl) Kypca
(4ucio
4acoB)
Yucaa n Ksagpatubiii  kopens u3 4mciaa. *Ilonsatue 00 | ®opmyJupoBaTh oOnpeiejeHHe KBAJAPAaTHOIO KOPHA M3
BbIYMCJICHU HppalMOHAIbHOM 4ucjae. JlecsTHuHble NPHOJMKEHMS | YUCJIA, APHUPMETHYECKOr0 KBAJAPATHOIO KOPHS NpH
sl HPPALUOHANBHBIX YHCE. He00XO0AUMOCTH € BU3YaJbHOI ONOPOi.
KBagparn JeiictBuTenbHble yuciaa. CpaBHeHue AeiicTBUTeJbHBIX | [IpuMeHsITH omepanuio HU3BJIeYeHHS] KBaJAPAaTHOr0 KOPHS
ble KOPpHH yucesa*. ApupMeTH4eCKH KBaJPaTHbIH KOPEHb. W3 YUCJIA, HCTIOJIb3YS TPH HEO0X0AMMOCTH KAJIbKYJIATOP.
(14 9) YpaBuenue Buaa x’ = a. OueHnBaTh KBaJApaTHble KOPHU LeJIbIMH YHMCJIAMH H
CpoiicTBa apu(MeTHYeCKHMX KBAJPAaTHbIX KOpHe#l. | JecCITHYHBIMHU APOOSMH.




IIpeoOpa3oBanne YMCJIOBBIX BbIPAKEHHMid, COMEPKANIUX
KBa/JIpaTHbIe KOPHH.

CpaBHMBaTL ¥ YHNOPAJ0YMBATH PALNHUOHAJbHBICE M
HPPALMOHAJIbHbIE YHCJIA, 3aNMCAHHbIE ¢ TMOMOIIbIO
KBaJIPaTHbIX KOpHeii npu HE00X0AMMOCTH c
HANPpPaBJIAIOLIed TOMOLILIO.

HccienoBatb ypaBHeHHEe X2 = @, HAXOAUTb TOYHbIE W
NpUOJIMKEHHbIe KOPHU nipu a > (.




HccaenoBarh cBoiicTBa KBaJApaTHBIX KOPHe#, NPOBOAS
4YHCJIOBbIE JIKCIEPHUMEHTBI ¢ HCIO0JIb30BAHUEM
KAJbKYJIATOPA (KOMIIBIOTEPA).

IlpumensaTs cBoiicTBa apu(pMeTHYEeCKHMX KOpPHeH 1JIA
npeodpa30BaHUNA BbIPAKEHUI.

BbinosHATh mpocreiilmiue npeodpa3oBaHUsl BbIPajKeHHI,
coiepKaIuX KBaJIpaTHbIE KOPHH. Beipamxarb
MepeMeHHbIe U3 reoOMeTpHYecKUuX U (usuyeckux Gopmya
MpPHU HeEOOXOAMMOCTH € ONOPOIl HA MPABUJIO.

BopruuciasaTs  3HAYeHUs — BBIPAXKEHHMH,  COAEPKALIUX
KBaJpaTHble KOPHH, HCHOJB3YH INPH He00X0AUMOCTH
KAJbKYJIATOP.

Hcnonb3oBaTe B X04€e pemieHHsi 3a4a4 JJIeMEHTapHbIe
NpeacTaBJICHUs, CBSI3aHHbIE €  NPUOTHIKECHHBIMHM
3HAYCHUSIMH BEJIHYHH.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MATEMATHKH.

Yucaan
BBLIYMCJIEHHS.
Cremne

Hb C

eJIbl

M
nokasareJie
M (8 u)

Crenens c 1eJbIM Moka3zaTejaeM. CTaHIapTHAs 3aNHCh
yuciaa. Pazmepsl 00beKTOB OKpyxkawuero Mmupa (or
3JIeMEHTAPHBIX YACTHIL 10 KOCMUYECKHX 00bEKTOB),
JJIMTEJIbHOCTH MPOLECCOB B OKPY KAKOIEM MHUpe.
CBOJCTBA CTEIIEHH C LEJBLIM I0KA3aTeJIeM.

@®opMyJMPOBATh  ONpelde/ieHHe CTeNMeHH C  LebIM
nokasarejieM (IpM Heo0XOAMMOCTH IO BH3YaJIbHOH
omope).

IIpeacraBasite 3anuch O0O0NBIIMX M MaJBIX 4YHCET B
craHaapTtHoM Buiae. CpaBHHBATHL 4YHMC/Ia H BEJMYUHBI,
3anMcaHHble C HCI0JIb30BaHueM cTenenu 10.
Hcnonb3oBare 3amuch 4HMce]l B CTAHAAPTHOM BHJAE IJIs
BbIPa’KeHUsSI  pa3MepoB  00bEKTOB, JUINTEJIbHOCTH
MPOLECCOB B OKPYKAIOLIEM MHpe.

®opMyJIMPOBaTh, 3alIUCHIBATH B CHMBOJIMYeCKOl (hopme u
WLIIOCTPHPOBATh IPUMEPAMH CBOMCTBA CTENEHHU C LEJIbIM
nokasarejieM (IpM HeOOXOJUMOCTH C HMCIHOJIb30BaHHEM
BHU3YaJIbHOM OMOPBHI).

I[IpumeHsiTH cBOJiCTBa CTemeHW /s MpeodpPa3oBaHMA
BBIPA’KeHUH, COIePIKALIUX CTEIeHHU C LeJIbIM MOKa3aTeIeM
c HCIOJIb30BAHUEM CIIPAaBOYHOM uHpopmanuu.
BbInoHATL AeHCTBHA € 4YHCIAMH, 3alHCAHHBIMH B
CTAHAAPTHOM BHJe (YMHOKeHMe, JeJIeHHe, BO3BeJAeHHEe B
CTeNeHb).

AJredpanyeckue

KBagpartnbiii Tpéxuien. PasioxeHue KBaIpaTHOro
Tpéx4uieHa

PacnosHaBaTh  KBaJpaTHBIH TPEX4JIEH,
YCTaHABJIUBATh




BbIPA’KEHU HA MHOKHUTEJIH. BO3MOKHOCTb €r0 pPa3JjIo;KeHNsl HA MHOKUTEJIH.

fl. PackinagpiBaTh Ha MHOKHMTEJM KBAJAPaTHBIA TPEXY/IeH C

Ksagparn HEOTPHLATEJIbHBIM AUCKPUMHHAHTOM npu

bIil He00X0IMMOCTH C ONOPOi Ha AJITOPUTM NPaBUJIA.

TPEX4IeH

(44)

Aaredopanyeckne | Auaredpaumyeckass  apodb. JlomycTumble 3HadeHusi | 3anuchiBaTh ajredpamveckue BbIpakeHus. Haxoautb

BBIPAKEHUSI. NepeMeHHbIX, BXOMSIUX B ajnredpanyecKue BbIPakeHHs. | 00/1aCTh onpeae/ieHusl PAHOHAJILHOI0 BbIPAKEHHS.

Auareopanyeckasi | OcHOBHOe CBOMCTBO ajredOpanyeckoi ApoOu. | BbINOJHATL YHCJIOBbIE TMOACTAHOBKH W BbIYMCIATH

Apodb Coxpamenue gpooeii. 3Ha4YeHue APo0dH, B TOM YHCJe C IOMOIIBI0 KAIbKYJISTOPA.

(15 9) CioxkeHue, BbIYMTAHHE, YMHOKeHHe W JejeHHe | DopMyJMpPOBaThL OCHOBHOE CBOWCTBO aJiredpamvyeckoit

aaredpanyeckux aApooeii. IlpeoOpa3oBanue BbIpa:keHuil, | ApoOM M NPUMEHSTH ero VI npeodpa3oBaHus Apoodeii.
coJiepsKalux ajredpandeckKue Ipoou. BbInoJHATH JeiicTBUS ¢ aJredpandecKUMH JAPoOsIMH TIPHU

He00X0AMMOCTH ¢ HanpasJisilomei nomomspo. IllpumensTe
npeoOpPa3oBaHUsl BbIPAKEHUI VISl pelleHus 3aJad.
Bbipaxkate mnepemenHble u3 ¢opmyn (pu3HUeECKHUX,
reOMeTPUYECKHX, ONHMCHIBAIOMIUX OBITOBBIC CHTYAlHH)
NpH He00XO0AUMOCTH € HANpaBJsoUieil IOMOLIbIO.

YpaBHeHust KBagpatHoe  ypaBHenume. Hemonnoe  kBagpatHoe | Pacno3HaBaTh KBaJpaTHbIE YPABHEHHUS.

U HepaBeHCTBA. ypaBHeHue. @opmyiia KOpHeHl KBaJApaTHOr0 ypaBHeHHUsl. | 3anucbiBaTh (opMyJly KOpPHeH KBAaJPAaTHOIO YPABHEHHS;

KBanparubie *Teopema Buera*. Pemenue ypaBHeHHiH, CBOAAIIMXCH K | peliaTh KBaJpaTHble YPABHEHHS] — IOJIHbIC M HEINOJIHbIE

YPAaBHEHHUA kBagpaTHbiM. IIpocreiimue  ApoOHO-palMOHAJIBHBIE | (€ HCIOJIb30BAHMEM CIIPABOYHOM HH(OPMALMH).

(154) YPaBHEHHUS. IIpoBoauTs mnpocTelIne MCCACNOBAHUA KBaJPaTHBIX

Pemenne TeKCTOBBIX 3ajla4 ¢ IIOMOUILI0 KBaJPaTHbLIX
YPABHEHMH.

YPABHEHMH.

Pemate ypaBHeHusi, cBoOAsiIIMecs K KBaJpaTHbIM, C
MOMOIIBI0 MNpeo0pa3oBaHUM M 3aMEHOH INEepeMEHHON ¢
OIOPOii HA AJITOPUTM IPaBHJIA.

HaOuronath M aHAJIM3MPOBATH CBSA3b MEXKAY KOPHAMH M
K03(puuueHTaMu KBaApaTHOr0 YpaBHEHHU.
*[IpuMeHATH TeopeMy Buera I
3aj1a4 (C MCIOJIb30BaHUEM 00pa3ua)®.
Pemars TekcTOBBIE 33a4M AJreOPpanvYecKUM CIIOCOOOM:
MepexoAuTb OT CJOBECHOH (POPMYJIMPOBKH YCJIOBHA
3a1aul K ajJre0pamyveckoil Mojeau MYTEM COCTaBJIEHUS
yYpaBHeHHs (IPH HEOOXOAUMOCTH €  HANpAaBJSIOLIEH
NMOMOIIbI0);  pelaTh

pelieHust




cOCTaBJICHHOE YPaBHeHMe; HHTePIPeTHPOBAThH pe3yJibTAaT.
3HAKOMMTBCS € HCTOPHEH pa3BUTHS aJredpsbl.

YpaBHeHus JluneiiHoe ypaBHeHHe ¢ JByMsl NepeMeHHbIMH, ero | Pacmo3HaBaTh JiMHelHble YpaBHEHMS C ABYMS
1 HepaBeHCTBA. rpaguk, INpUMepbl PpeElIeHHs YPaBHEHMH B I1eJbIX | MepeMeHHbIMH. CTPOMTH rpauKu THHeHHbIX
Cucrembl YyHCIax. YPaBHEHMH, B TOM YHCIIe
YPaBHEHHH Pemienne cucremM OBYX JIMHEHHBIX YPaBHEHHIl ¢ JIBYMSl | HCHOJb3ys HU(pPOBBIe pecypchl (IPpH HeO00XOAMMOCTH
(11 9) nepeMeHHbIMHU. [IpuMephI pelieHUs1 CHCTEM HeJTMHEHHBIX | € ONOPOM HAa aJIrOPUTM y4eOHbIX AeHCTBH).
YPaBHEHHUIl ¢ IBYMs NlepeMeHHbIMH. Paznuuyate nmapajienbHble H NepeceKaomuecs: NpsMble
*I'paduyeckasi WHTEepHpeTauusi YpPaBHEHHSI C N0 WX yPaBHEHUSIM.
ABYMSI lepeMeHHBbIMHU U CHCTEM Pemarp cucreMbl OBYX JIMHEHHBIX ypaBHEHMiIl ¢
YPaBHEHHUIl ¢ IByMH NepeMeHHbIMHU *. Pemenue JABYMSI llepeMEeHHbIMU MOICTAHOBKOM 1
TeKCTOBBIX 32/1a4 € MOMOIIbI0 CHCTEM YPABHEHHIA. CJI0’KeHUeM.
Pemars mnpocreiimime cucremMbl, B KOTOPbIX OJIHO W3
YPABHeHMI He SIBJIsIETCS JIMHEHBIM NPH HE00X0MMOCTH C
HANpAaBJIAOIIEN MOMOIIbIO.
*IIpuBOoAUTL TrpauYecKyl0 HHTEPNPEeTALUI0 PpelleHHus
YPABHEHHU C IBYMsI lIePEMEHHbIMH M CHCTEM YPaBHEHHUH C
ABYMSI IepeMeHHbIMU. *
Pemartb TekcTOBBIE 321241 AJIre0pandeCcKUM CIIOCOO0M.
YpaBHeHust Yuc/i0Bble HEPAaBEHCTBA M MX CBOMCTBA. DopMyIHpPOBATH CBOliCTBa YHMCJI0BbIX
]| HepaBenctBo ¢ oaHoil  mnepeMeHHo#. JIluHeliHble HEePaBeHCTB, HJVIIOCTPUPOBATH UX HA
HEpPaBeHCTBA. HEPaBEeHCTBAa € OJHOW TNepeMeHHO W WX pelleHHe. | KOOPAUHATHON NPSAMOIi.
HepaBenctBa Cucrembl JJMHEHHBIX HEPABEHCTB € O/IHOI nepeMeHHoil U | IIpuMeHATH cBOIICTBA HEPABEHCTB B XO/1e pelleHusl 3a/1a4.
(14 v) UX pelieHue. Pemiate JiMHeliHbIE HEPAaBEHCTBA €  OJHOH
HN300pakenune pemieHnsi JUHEHHOI0 HEPaBEeHCTBA M HX nepeMeHHOi, N300pakaTh pelieHne
CHCTEeM HA YUCJIOBOI NPSIMOIi. HEepPaBEeHCTBA HA YMCJI0BOM NMPAMOI.
Pemath cucTreMbl JIMHEHHBIX HEPaBeHCTB, H300pakaTh
pellieHHe CUCTeMbl HEPABEHCTB HA YHUCJI0BOM MPSIMOM NpH
He00X0AMMOCTH ¢ BU3YAJIbHOH ONOPOI.
DyHKIH Ilonsite ¢pynknmu. OOaacTh ompeneaeHUs H Hcnoub3oBarh  (PYHKIUMOHAJIBHYIO TEPMHUHOJIOTHIO U
u. MHO:KeCTBO 3HaYeHHIl pyHKkuun. Criocodbl 3a1aHus CHMBOJIUKY.
OcHoBH (pynxuuii. Boruuciasars 3HayeHust (pyHKuMi, 3aJaHHBIX (OpPMYyIaMH
ble I'padux pynkuun. CpoiictBa PyHKUMHU, UX (mpu  HeOOXOAMMOCTH  MCIOJIb30BaTh  KAJbKYJATOP);
NOHATUA oToOpa:keHue Ha rpaduke. COCTABJISATH TA0JUIbI 3HAYEHUI PyHKIHH.
(S v) Crpouts no Toukam rpapuku GpyHKImii.

OnuceiBath  cBoOiicTBAa (QYHKIMM Ha OCHOBe e¢
rpaguyecKoro npeacraBjeHuss IMPU  He00OXOAUMOCTH




¢ HampasJsilomien




MOMOLUBIO.

Hcnoab3oBarth  (PYHKIUOHAJBHYIO TEPMHUHOJIOTHIO H
CHMBOJIUKY.

HccaegoBars  mpumepbl  Ipa@MKOB,  OTPAKAIOLIUX
peanbHble mpouecchl W sijeHus. IlpuBoauTs mpuMepsl
MPOLECCOB U ABJICHUI ¢ 3aJaHHBIMU CBOMCTBAMM.
HUcnonb3oBaTh  KOMNBIOTEPHBIC  NPOrpaMMbl  UIA
NOCTPOoeHHs rpapuKoB GyHKUMIA U U3yYeHHUS UX CBOMCTB

DyHKIH YUrenne HM mocrpoeHue rpapukoB (QYHKUMIA. Haxoagute ¢ mnomombio rpapuka (GyHKOUM 3HAYeHHE
H. IIpumepsl rpadpukoB GyHKUMH, OTPAKAIOLINX OJHOI M3 PpacCMATPUBAECMBIX BeJIHMYHUH 110 3HAYEHHIO
Yuciios peajibHbIE NPOLECCHI. APYroi.
ble @OyHKINH, ONHUCHIBAOIINE NPAMYH H B  HecaokHBIX  cay4yasx  BbIpaxatb  (opmyJioi
byHkum 00paTHYI0 NPONOPLUHMOHATbHbIE 3aBHCUMOCTD
u (7 4) 3aBHCHUMOCTH, UX rpapuxu. 'mnepodoa. MEXKAY BeJMYUHAMU.
I'padux pynkuuuy = x% OnucbiBaTh XapakTep W3MeHEHHMsI OJHOW BeJUYUHbI B
OyHKuuny = x2,y = x3,y = _\/x, y =k; 3aBHCHMOCTH OT U3MEHEHM APYroi
rpaguyeckoe - Pacno3HaBaTh BHAbI M3yuaeMbIX QyHkuuii. IokasbiBaThb
peleHre YPABHEHUI U CUCTEM YPABHEHUM.* CXeMaTH4YeCKH IO0JIOKeHHe HAa KOOPAMHATHON IJIOCKOCTH
rpa¢ukoB byHxkumi BH/IA: y = X, y
— xS’
y=Vxy=k
Hcnoab3oBaTh PyHKUMOHAIBHO-TPadUUYECKUE
NpeaCcTaBJICHHS JAJIsl PpelIeHUs] U UCCIeJOBAHUS
YPaBHEHUI U CHCTEM ypPaBHEHHH.
IIpuMeHsaT, HU(PPOBBIE Pecypchl MJIs MOCTPOECHUS
rpa¢gukoB (PyHKUMI.
IToBTOpEH IloBTOpEHHE OCHOBHBLIX NMOHATHI U METOAOB KYypcoOB 7 IIpuMeHATH cHOCOOBI CPaBHEHHMS YHCEJ, BbLIYHMCJICHHI,
ue u 8 Ki1accoB, 00001IeHNe 3HAHMI. npeodpa3oBaHuil BHIPAKEHUH, pelieH!s] yPABHEHUI.
00001EeHN OcyumecTBASATH CAMOKOHTPOJIb BBINOJHSEMbIX 1eHCTBUI U
e(9v) CaMOIIPOBEPKY pe3yJbTara BbIYMCJICHHH,

npeodpa3oBaHMii, MOCTPOCHMIA.

Pemars, 3amaum W3 peaJibHOM JKU3HH, TNPUMEHATH
MaTeMaTH4ecKHe 3HAHUSA /ISl pPelleHusl 3a4a4 U3 JAPYrux
npeMeTOoB.

Pemiath TeKCTOBBIE 3aJa4yd, CPaBHHUBATb, BBLIOHPATH
CIIOCO0BI

peLIeHus 3aJa4H.




9 kaacc (102 )

Ha3Banue
pasaena
OcHoBHOe coep:kanne OcHoBHbBIE BUBI 1eSITeIbHOCTH 00y4al0LIUXCS
(TembI) Kypca
(uuciao
4acoB)
Yucaa n PanuonanbHble 4YHCIa, *UppalUoOHAJBbHbIE 4HCcaa, | Pa3sBUBaThL MNpeaCTaB/eHUs] O 4YHMCIAX: OT MHOKECTBA
BbIYHCJICHHUS. KOHeYHble W  0ecKOHeYHbIe [eCATHYHBbIE JAPOOHM. | HATYPAJbHBIX YHCEJI A0 MHOXKECTBA JAeHCTBHUTEJbHBIX
JlelicTBUTEeIbHBIE | MHOXKECTBO [eCTBUTENbHBIX 4YHCEJ; AeliCTBUTEIbHbIE | YHCe.
yucaa YHucIa Kak 0ecKOHeYHbIe JecsAiTHYHbIe Apo0u. B3aumMHOo | O3HAKOMHTBCA € BO3MOKHOCTBIO  IpeACTABJICHHUSA
(G OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKeCTBOM | JeHCTBHUTEJBHOI0 4YHCJIa KAK 0eCKOHEYHOH eCATHYHOM
ACHCTBUTEJbHBIX 4YHCEJ M  MHOKECTBOM  TO4YeK | aApoodwu, NPUMEHATH AecATHYHBbIE NpuOITHIKEHUS
KOOP/JAUHATHOM NPSAMON. PALMOHAJIBLHBIX H MPPALMOHAJIBHBIX YHCeJI.
CpaBHeHHe elCTBUTEJIbHBIX 4Mces, apupmernyeckue | *3anuchiBaTh, CPaBHUBATDH ]|
AeHCTBUS C 1eiiCTBUTEIbHBIMH YUCIAMM. * YIOpS/104YMBaTh
I[MpubankeHHoe  3HAYEHHE  BeJUYHHBI, TOYHOCTb | JAeHCTBUTEJbHbIC YHCJIAY,
NPUOTHKEHUS. BbinosHAThL, coyeTrasi yCTHble M NUCbMEHHbIe NPHEMBI,
Oxpyriaenue yucena. [Ipukuaka u oueHka pe3yJbTaToB | apu(pMeTHyecKHe JeHCTBUS C PAMOHAJBLHBIMU YMCJIAMM;
BbIYHCJICHUIA. HAXOIUTh 3HAYCHHSI CTeNeHell ¢ HeJbIMU NMOKa3aTeJsIMH 1
KOPHe#; BBIYMCJSATH 3HAYeHUs YUCJIOBBIX BHIPAKEHUI.
Honyuurs npeacTaBJIeHue 0 3HAYUMOCTH
AEHCTBUTEJbHBIX YHMCEJI B NMPAKTHYECKOH JAeATEeJbHOCTH
YyeJI0BeKa.
AHaIM3UPOBATh M [eJaTh BBIBOAbI (I10CJI€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH NPHUOIHKEHHS JAeHCTBUTEIBHOIO
4YMCJIAa IPU PpelleHn | 3a1aY.
Okpyrisitb  JeiicTBUTEIbHbIE  YHCJIAa,  BBINOJHATH
NPUKHAKY Pe3yJbTaTa BbIYMCJIEHUHA, OLEHKY 3HAYeHHi
YMCJIOBBIX BBIPAKEHMIA.
3HAKOMHUTBCS ¢ HCTOPHEIl pa3BUTHA MaTEeMATHKH.
YpaBHenus JIuneiinoe ypaBHeHue. Pemienue ypaBHeHHid, OcBauBaTb, 3allOMHHATH H NPHMEHATH rpaduYecKue
U HepaBeHCTBA. CBOASAIIMXCH K JIMHEHHBIM. MeTOAbl NPH PpelleHMH YPABHEHHI, HEPABEHCTB W MX
YpaBHeHu KBaapaTHoe ypaBHeHue. PemieHue ypaBHeHHid, cucreM (IpH HeOOXOAMMOCTH € ONOPOH Ha AJTrOPUTM
1 ¢ OJAHOM CBOJSALIMXCH K KBaJApaTHbIM. BUKBapaTHbIe Y4eOHBIX /1eliCTBHIA).

nepeMeHH

YPaBHEHMSI.

Pacno3HaBaTh 1eJible U }IPOGHLIC YPABHEHUAI.




*[Ipumepbl pelleHUsi YpPaBHeHHMi TpeTbeldl M
4eTBEPTOM




(14 9) cTeneHeil pa3jioKeHueM HA MHOKUTEH. * Pemiate  JiMHeliHble W KBaJpaTHble  YPaBHEHM,
Pemenne 1poOHO-panHOHAIBHBIX YPABHEHHsI, CBOASIIMECS] K HHMM, INpocTeiiline ApodHO-
YPaBHEHHUIA. palHoOHAJbLHbIE YPABHEHMS.
Penrenne TekcTOBBIX 3a1a4 ajredpandecKuM MeTOAOM. IIpensarate BO3MO:KHBIE CNOCOOBI pelIeHUS] TEKCTOBBIX
3aAa4, oO0Cy:KIaTb HMX M peliaTh TeKCTOBble 3a/1a4H
Pa3HBIMH CIIOCOOAMM.
3HAKOMHUTBCS C HCTOPHEN PAa3BUTUS MATEMATHKHI
YpaBHeHus JInHeliHOe ypaBHeHHe ¢ IBYMS IIePEMEHHBbIMH H €ro OcBanBaTh M NPHMEHATH NPHEMBI PEHICHHA CHCTEMbI
U HepaBeHCTBA. rpa¢guk. Cucrema ABYyX JHHEHHBIX YPABHEHHUH ¢ IByMA ABYX JIMHEHHBIX YpaBHeHMil ¢ AByMsl INepeMeHHBIMH U
Cucremsl NepeMeHHbIMU U e¢ pemieHue. Pemenne cucreM aByXx CHCTEeMbI IBYX YPABHECHHI, B KOTOPBIX 0JJHO YPABHCHHE He
yYpPaBHeHU YPaBHeHHil, OIHO U3 KOTOPBIX JHHelHOe, a Ipyroe — SIBJIsIETCS JIMHEHHBIM (110 BU3YAJILHOI omope).
(14 v) BTOPOH CTENEeHH. Hcnouab3oBarb (pyHKIHOHAIBHO-TPapHYECKHUE
I'paduueckasi mHTEpHIpeTAllUA CHUCTEMbI YPABHEHUH € NpeACTABJICHUSA ISl pellieHUsI U UCCJIe0BaHNs YPaBHEeHU
ABYMS NlepeMEHHBIMH. U CHCTeM.
Pemenne TeKCTOBBIX 32124 aJIre0pandecKUM Crocodom. AHaJIM3UPOBATH TEKCThbI 3aaau, pemiath UX
ajJre0panyecKkuM crnocodoM: mnepexoAuTb OT CJOBECHOM
(GopMyIMpOBKH yCJa0BHS 3aJa4d K aJredpamyveckoit
MO/ieJIU MYTEM COCTABJICHUSI CHCTeMbl YPABHEHHH; peliaTh
COCTABJICHHYI0 CHCTeMY YypaBHEHHUil; MHTepPHpPeTHPOBATH
pe3yJbTar.
3HAKOMHUTBCS ¢ HCTOPHEIl pa3BUTHS MATEMATHKHU
YpaBHeHust YucioBbIe HEPABEHCTBA U UX CBOMCTBA. UYurath, 3anUCbIBATh, IOHHUMATD,
" JInHeliHbIe HEPABEHCTBA C OAHOM NEPEMEHHOM U UX HHTEPIPETHPOBATH
HEepaBeHCTBA. pemienue. CucremMbl JIMHEHHBIX HEPABEHCTB € OJHOM HepaBeHCTBAa; UCN0JIb30BaTh CHMBOJIMKY 1
HepaBencrTBa IepeMeHHOM M MX pelleHHe. TEPMHUHOJIOTHIO. BHINOJIHATH NMpeodpa3oBaHus
(16 v) KBaaparHble HepaBeHCTBA M UX pellieHue. HEPABEHCTB, MCIOJIb30BAThH /sl IPeo0pa3oBaHus

I'padpuyeckass wuHTEpHpeTanvsi HEPABEHCTB W
CHCTEM HEPaBEHCTB C IByM
nepeMeHHbIMH.

CBOIICTBA YHCJIOBBIX HEPABEHCTB.

Pacno3snaBarth JiMHeliHbIe M KBaJpaTHbIEe HEPAaBEHCTBA.

Pemats,  JIMHeliHbIe HeEpPaBeHCTBA, CHUCTEMbI
JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPaBEHCTB,

BKJIIOYAKLINX KBAJIPaTHOE HEPABEHCTBO, H PelIATh UX;

00cy:kIaTh noJy4eHHble pemieHusi. U3o0paxarth pemenue

HEPABEHCTBA M CHCTEMbI HEPABEHCTB HA YMCJI0BOM
NpsAMOI, 3anmMChIBATh pelleHHe ¢

MOMOIIBI0 CHMBOJIOB.

Pemats KBaapaTHble HEPABEHCTBA, MCIOJb3YH

rpapuyeckue mpeacTABJICHUSI.




OcBauBarthb

U TMPUMEHSTH
penieHun

HepPaBeHCTBAa MpH




PA3JIUYHBIX 3a/1a4, B TOM YHCJI€ IPAKTHKO-

OpPHEHTHPOBAHHBIX.
DyHKIL KBagpatnunas ¢pyHkuus, e¢ rpaguk u cBoiicTBa. PacnoznaBathb BH/IbI H3y4aeMbIX (pynxuuii;
um (16 ITapa0os1a, KOOpAMHATHI BEePIIMHbBI Mapad0Jibl, 0Ch HLJIIOCTPUPOBATH cXeMaTH4YeCKH, 00BSICHATH
q) cumMMeTpus napadoJibl. CreneHnble GyHKINHU C pacno/iokeHne Ha KOOPAMHATHOH IUIOCKOCTH IpaHuKOB
HATYPAJbHBIMH NMOKA3aTeJAMHU 2 U 3, X rpauku u Gyuxumit Buga: y = kx,y = kx + b, , y
CBOIiCTBA. = ax’, y =
I'paduxn pyuxumii: y = kx,y = kx + b,,y = ax’,y = | ax’,
s y =" \/x, Yy = k B 3aBHCHMOCTH OT 3HaYeHHUH
y = V%C,y ~k. KOZ)q)(l)]/IIII/IeHT)(C)B;
* ONHCHIBATH UX CBOMCTBA.
Pacno3snaBarb KBaApaTHYHYIO PyHKUMIO 110 hopMmy.Jie.
IIpuBoauTL NMpHMepHI KBAJAPATHYHBIX 3aBHCHMOCTEH W3
peajibHOI KU3HHU, PU3UKHU, FTeOMETPHH.
BeisiBasite u 0000mars  ocoO0eHHOCTH  rpaduka
KBaZpaTH4HOii QyHkuumu y = ax’* + bx + ¢ (npu
HEe00XO0IMMOCTH € HANPABJSAIONUIEH NOMOIIBIO).
Crpoutp u u300paxkaTh cXeMaTHYeCKM TrpauKH
KBaJpaTH4YHBIX (QYHKUMH, 3aJaHHBIX (opMyJlaMHu BHAA y
= ax’,y
=aX’+q, y=ax+p)l, y=a’+bx+c (npu
HEO0X0AMMOCTH ¢ BU3YaJbHOH ONOPOii).
AHaJIM3MPOBATL W NPHMEHATH CBOMCTBA M3Yy4YeHHBIX
(GyHKUMH 11 MX MOCTPOEHHsl, B TOM YHCJIEe ¢ MOMOIIbIO
MU(POBHIX PECYPCOB.
YucJioBbIe IlonsiTHE YMCI0BOM MOC/ICI0BATEIBLHOCTH. OcBanBaTh M NPHMEHSATH HHICKCHbIe 0003HAYECHMH,
NMocJIeI0BaTebHO | 3aaHMe NMOC/Ie0BATEILHOCTH PEeKYPPeHTHOH GopMy.i0ii | CTPOMTH peuyeBble BbICKA3LIBAHUS € HCIOJb30BaHHEM
CTH U (pOpMYJIOi n-TO YjIeHA. TEPMUHOJIOT UM, CBSI3AHHOM c MOHATHEM
(15 9) Apupmernyeckass M TreoMeTPpUYeCKasi MPOrpPecCHU. | MOCJAEeA0BATEIbLHOCTH.
Dopmy.Jibl n-ro YJIeHA apugMeTHYeCKOM U | AHAJIM3MPOBATH popmyay n-ro q4j1eHa
reoMeTpuYecKoil mporpeccuii, CcyMMbl ePBbIX /7 YWIEHOB. | MOCJIe10BaTeIbHOCTH WJIM peKyppeHTHYI0 dopmyay H
*HN300pakeHue YJICHOB apupmeTnyecKon U | BBIYMCJIATH YIECHBI IOCJIeI0BATEIbHOCTEH, 3aJIaHHBIX
reoMeTpu4ecKoi nporpeccuii TOYKAMM Ha | dTumMu GopmyJaMU. YCTAHABJIMBATHL 3aKOHOMEPHOCTH B
KOOPAMHATHOM IVIOCKOCTH. NMOCTPOCHUH  TOCJEAO0BATEJBHOCTH, €CJIH  BBIIHCAHBI
JIMHeHHBbIH U DKCIOHEHINAJILHBIN nepBbie HECKOJIBKO €€ YJIeHOB.
poct. Ci10:KHbIe IPOLEHTHI. ¥ Pacno3HaBate apuMeTHYeCKYl0 M TeOMeTPHYECKYI0

NMPOrpeccHy MPH Pa3HbIX COCO0aX 3aJaHUS.
Pemartp 3a1aum ¢ McnoJib3oBaHueM (OPMYJ H-TO 4YJIeHA




apupmMeTHyecKol U
CYMMBI

reoMeTpHYeCcKOou

NMpOorpeccuii,




NePBBIX 1 YIEHOB € ONOPOii HA CIPABOYHYI0 HH(OPMALIHIO.
*N300paxkaTh YeHbl IMOCJeI0BATEJbHOCTH TOYKAMH HAa
KOOPAMHATHOM MJIOCKOCTH ¥,

PaCCManI/IBaTL NpuMeEpbl MNPOLECCOB H SABJICHUH U3

peajbHON JKM3HH, WLIIOCTPUPYIOIIME H3MEHEHHE B
apugMeTHYEeCKOil  Nporpeccud, B  IeOMeTPHYECKOH
NPOrpeccHu;

*n300paxaTh COOTBETCTBYIOIIHE 3aBUCMMOCTH
rpaguyecku®. Pemars mnpocreiimme 3aja4u,
CBSI3aHHBIE  C YHMCJIOBBIMH
MOCJIeI0BATEBLHOCTAMH, B TOM 4HCJIe 3aJa4d U3
peaibHOI KUZHHU c HCNO0JIb30BAHNEM
¢ poBbIX TeXHOJIOT il
(3/1eKTPOHHBIX Ta0JM L, TPAaGUIECKOr0 KAJILKYJIATOPA U
T.IL.).
*PemiaTh 3a1a41 Ha CJIOKHbIE NPOLEHTHI, B TOM YHCJIe
321244 U3 peaJIbHOM MPAKTUKH (€ UCIOJIb30BaAHHEM
KAJbKYJATOPA).* 3HAKOMHUTBLCS ¢ HICTOPHEl pa3BUTHS
MaTeMaTHKH.

IToBTOpEHue,
00001IeHHE,
cuCTeMaTH3aIus
3HAHMI

(18 )

Yucia v BbIYMCIeHHS (3amuchb, CPABHEHHUeE, JeHCTBUSA €
AefCTBUTEJBHBIMH  YHUCJIAMH, YHUCJIOBAs  NpsAMas;
NPOLEHTbI, OTHOLICHHWS, TNPONOPLUUH; OKpYIJeHue,
npul/JIMIKeHHe, OleHKA; pelleHHe TeKCTOBBIX 3a1a4
apu(pMeTHIeCKUM Crocodom).

Ajreépanyeckue BBbIPAKeHHUSI
(mpeoOpa3zoBanue
aJredpanyecKnx BbIpaKeHHIl, JONyCTUMbIe 3HAYCHMSA).
DyHknuM (MOCTPOECHUE, CBOMCTBA M3Y4YEHHBIX (PyHKIIUI;
rpajguyeckoe penieHue ypapHeHU U UX CHCTEM).

OnepupoBarh NOHATHSIMH: MHOKECTBO, IOIMHOKeCTBO,
onepanun HaJ MHOKeCTBaMU; HCII0JIL30BATH
rpaguyeckoe npeacTaBjJeHHE MHOXKECTB Ui ONHMCAHUA
peajbHbIX NMPOLECCOB U SIBJCHHUMH, IPH PELICHUH 32124 U3
APYTrUX Y4eOHBbIX HpeIMeTOB.
AKTYyaJM3MpoBaTh TEPMHUHOJIOTHIO M OCHOBHbBIE 1eiiCTBHS,
CBSI3aHHbIE C YHUCJIAMM: HATypajibHOE YMCJIO0, NPOCTOE H
COCTAaBHOE 4YHCJA, [eJUMOCThL HATYpPaJdbHBIX 4YHCeJ,
NPU3HAKHK [JEJMMOCTH, Lejd0e 4YHCJI0, MOAYJAb YHCJIA,
OOBIKHOBCHHAsI M JNeCATHYHAS APO0H, CTAHJAAPTHBIN BH]
yucia, apupmMeTHyecKui KBaJIpaTHbIA KOPEHb.
BbInoaHATL JeHCTBHSA, CPaBHUBATH M YHOPSAA0YHMBAThH
4YHCJIa, MPEACTABIATh YHUCJIAa HA KOOPAUHATHON NPSAMOi,
OKPYIJIATh YHCJIAa; BBINOJHATL MPUKUAKY U OLEHKY
pe3yJbTaTa BLIYMCJICHU.
Pemath TekcTOBBIC 32124 APHPMETHIECKHM CIIOCOOOM.
Pemats, mnpakTuyeckue 3agadu, CcoaepiKaliue
NPOLEHTHI, 101, YaCTH, BbIpaKaloL1e
3aBHCMMOCTH:  CKOPOCTH — BpeMsl —




paccTosiHue, IleHa — KOJU4YeCTBO — CTOMMOCTD,
00b€M padoTbl — BpeMsi — MPOM3BOAUTEIBLHOCTH TPY/AA.




Pa30upartp peajibHble JKU3HEHHbIE CUTYallNH,
(popmyJIMpOBaTHL X HA SI3bIKE MaTeMATHKH, HAXOIMTh
peuieHne, NPpUMEHsAsl MaTeMaTH4YeCKHMil anmapar,
HHTEPNPeTHPOBATH pe3yJbTaT OnepupoBaTb NOHATHAMM:
CTeleHb ¢ LeJbIM IOoKa3arejeM, apudpmMeTrnyecKui
KBAQ/IPaTHbIH  KOpPEHb,
MHOTI'04JIeH, aJiredpanyeckas Apoosb,

TOKIECTBO.
BbINOJIHATH OCHOBHBIE ICHCTBHUSA: BHINOJIHATH PACYCTHI M0
¢phopmysam, npeodpa3oBbIBATh neJbie, ApoOHoO-

PAlMOHAJILHBbIC BBIPA’KEHHSA W BBIPAXKEHHA € KOPHAMH,
pean30BbIBATh Pa3JIosKeHHe MHOI0YJIEHA HA MHOMKHUTEJIH,
B TOM 4YHCJIe ¢ HCHOJAb30BaHUeM (opmya pasHoCTH
KBA/IpaTOB M KBa/JipaTa CyMMbl H Pa3HOCTH (C ONMOpOi Ha
CIPABOYHYI HHPOPMANMIO); HAXOAMTH AONMYyCTHMbIE
3HAYeHUs] NepPeMEeHHbIX /I JApPO0HO- PalMOHAJIbHBIX
BbIpasKeHN i, KOPHEH.

MoaenpoBaTh ¢ IOMOIIBLIO (POPMYJI peasibHbIE MPOLECCHI
U SIBJICHMS.

OnepupoBarb NOHATHAMHU: (QYHKUHSA, IpaguKk QyHKUIMH,
HYJH  (YHKIUHM, TPOMEKYTKH  3HAKONOCTOSAHCTBA,
NPOMEKYTKH BO3pacTaHusi, yObIBaHHMs, HauOoJibllee W
HauMeHbIIee 3HAYeHUs (PYHKIUH.

AHaIM3MpPOBaTh, CPaBHUBATh, 00CY:KIaTh CBONCTBa
(yHK1IUiA, CTPOUTH UX rpaduKu.

OmnepupoBathb NOHATHAMMU: npsiMmasi
NPONOPUHOHATIBHOCTb, 00paTHasi NPONOPLHMOHAJIBHOCTD,
JMHellHasi PYHKUMs, KBaApaTu4Has GpyHkuus, napado.a,
runepooJa.

HUcnoab3oBars rpapuku s ONpeaeeHUsl CBOMCTB,
NMpoueccoB M 3aBHCHMOCTEH, JJf pelleHus 3a1a4 U3
APYIrHX Y4eOHBIX IMpPeAMETOB M PpPeaJbHOH KHU3HHU;
MOJEJMPOBATHL ¢ IOMOWbI0 TIpauKOB  peajibHbIE
Npouecchl M sIBJICHUS.

Beipaxkats (popMya1amMH 3aBUCHMOCTH MKy BeJIHYHHAMM.




IHOYPOYHOE IINTIAHUPOBAHHUE
7 KIIACC

Ne

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KounTpoJsbHbie
padoTbI

IIpakTyeckue
padoThbI

Jlara
H3YyYeH
us

JJIEKTPOHHBIE
nu@ppoBbIe
o0pa3oBaTejibHbIE

pecypcsbl

IlonsaTue
PalMOHAJIBLHOIO
YHciaa

Apudmernyeckue
JeHCTBHUA C
PAUMOHAIBHBIMH
YucJIaMU

Apupmernueckue
AEeHCTBHA C
PALMOHAIBLHBIMH
YHCJIAMU

ApudmMernyeckue
AEHCTBHSA C
PALHMOHAJBHBIMHA
YHCJIAMHU

Apupmernueckue
AeHCTBHA C
PALHMOHAJIBHBIMHU
YHCJIAMH

Apudpmernyeckne
JelCTBHA C
PALMOHAJIBHBIMHU




YuCJIaMu

CpaBHenue,
yHnopsiiounBaHue




pPalHOHAJBbHBIX YHCEJ

CpaBHenue,
8 yHnopsiiouMBaHue
PAIHOHAIBLHBIX
qHCces
CpasHeHnne,
9 yHnopsiiouMBaHue
PAIMOHAJILHBIX
qucel
bub6aunoreka HHOK
CreneHsn ¢
10 https://
HATYPaJbHbIM m.edsoo.ru/
noxasarejieM 7f4211d e
bub6anorexka IIOK
Crenens ¢
1 https://
HATYPaJIbHBIM m.edsoo.ru/
nokaszareJieM 7f42138 2
bubdanorexa HOK
CreneHn ¢
12 https://
HATYPaJIbHBIM m.edsoo.ru/
noxasareJiemM 7142154 ¢
C bubdaunorexa HOK
TeneHb ¢
13 https://
HATYpaJIbHBIM m.edsoo.ru/
nokasareJjiem 714218b e
14 CreneHs ¢
HATYpPaJIbHbIM
nokKasarteJjieM
Pelienne 0CHOBHBIX
15 3aaa4 Ha apoou,

NPOLEHTHI U3
peajibHON NMPAKTHKH



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

16

Penienue 0CHOBHBIX
3aaa4 Ha apoou,
NMPOUEHTHI U3
peajibHOM MPAKTUKH




17

Pemienue 0CHOBHBIX
3aja4 Ha Apoou,
MPOLEHTHI U3
peajibHOI MPAKTHKH

18

Peenne ocHOBHBIX
3aja4 Ha Apoowu,
MPOLEHTHI U3
peajbHON NPAKTHKHU

19

IIpusHaku
AeJTUMOCTH,
pa3ioxKeHus HA
MHOKHTEJIH
HATYPAJIBbHbIX YHCe]

20

IIpusHaku
AeJTUMOCTH,
pa3ioxKeHus HA
MHOKHTEJIH
HATYPAJBbHbIX YHCe]

21

PeanbHble
3aBHCHMOCTH.
IIpsimas u oOpaTHast
NPONOPLHAOHAIBHOCT
U

22

PeanbHble
3aBHCHMOCTH.
IIpsimasi u oOpaTHast
NPONOPLUOHATLHOCT
"

23

PeanbHble
3aBMCUMOCTH.
IIpsimasi u oOpaTHas
NPONOPIHUOHATIBHOCT




u

24

Peanbubie
3aBHCHMOCTH.
IIpsimas u oOpaTHast
NPONOPUUOHATIBHOCT
"




KountpoabHas padora

25 1o TemMe
"PannoHaJbLHBIE
yucsaa'"
26 ByKBeHHbIE bubauorexa IOK
BBIPAKEHHSI https://
m.edsoo.ru/
7f41feec
27 ®opMmy.ibl
28 DopmyJibl
IlepemenHbIe.
29 JomycTumsbie
3HAYeHHUS
nepeMeHHbIX
IIpeoOpa3zoBanue
OyKBEHHBIX
30 BBIPaKeHHi bu6auorexa HOK
9
PACKpPLITHE CKOOOK 1 https://
npuBeIeHHe m.edsoo.ru/
N0X00HBIX 7f41fafa
cjaaraemMbix
IIpeoOpa3oBanue
OyKBeHHEIX bubaunorexa [{IOK
31 BbIpaKEHM,
https://m.edsoo.ru
pPacKpbITHE CKOOOK U L
npuBeIeHNe [71411d7 0
NMoA00HBIX
cjaaraemMbix
IIpeoOpa3oBanue
OYKBEHHBIX
32 BbIPaKEeHM,



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec

pacKpbITHE CKOOOK U
NpuBeIcHUE
MOA00OHBIX
cJaraeMbIxX

33

IIpeoOpa3oBanue




OyKBEeHHBIX

BbIPaKEHMH,
PacKpbITHE CKOOOK U
npuBeIeHne
MOA00HBIX
cJaaraeMbix
CBoiicTBa CTENEHH C buodanorexa [HOK
34 HaTypaJbHbIM https://m.edsoo.ru
nmoxasarteJjieM /7f42138 z
CBoiicTBa CTENEHH C bubuanorexka HOK
35 HaTypaJIbHBIM https://m.edsoo.ru
nmoxkasartejieM /7f42154 g
CBoiicTBa CTENEHH C buodanorexa [HOK
36 HaTypaJIbHbIM https://m.edsoo.ru
nmoxkasarteJjieM /7f4218b 2
bubdanorexa HOK
37 MHoOro4JieHbI https://
m.edsoo.ru/
7142276 e
bub6anorexka IIOK
38 MHOro4ieHbl https://
m.edsoo.ru/
7142293 0
Crosenme bub6anorexka IIOK
39 ’ https://
BbIYHTAHHE,
m.edsoo.ru/
YMHOKeHHE 7t422af 2
MHOT0YJICHOB
Croskenme bub6anorexka IIOK
40 ’ https://
BbIYNTAHHE,

m.edsoo.ru/



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382

7f422cc 8

YMHOKeHHe
MHOTI'04JICHOB
Cioxennue, bubanorexa HOK
4 BbIYUTAHUE, https://
YMHOKeHHe m.edsoo.ru/
MHOTI'04/ICHOB

71422fca



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422cc8

bubanorexa HOK

0 CiaoxeHue, https://
BBLIYHTAHHE, m.edsoo.ru/
YMHOKeHHe 7142318 2
MHOT'04JIEHOB
@ bubdanorexa HOK

43 OpMyILI https://
COKPaIIEHHOT0 m.edsoo.ru/
YMHO KeHHUsI 7142432 a

bubdaunorexa HOK

14 (I)OpMy.H“bI https://
COKPAIIEHHOTO0 m.edsoo.ru/
YMHOKEHHSI 742464 a

bub6aunoreka IOK

45 (I)OpMyJI“bI https://
COKPAIIEHHOT0 m.edsoo.ru/
YMHOKEHHUs 71424c1 2

bub6anoreka IHOK

46 (I)OpMy.Tl“bI https://
COKPAILEHHOTO0 m.edsoo.ru/
YMHOKEHHUS! 714241d 2

bub6aunoreka HHOK

47 (I)OpMy.J'I“bI https://
COKPAILEHHOTO0 m.edsoo.ru/
YMHOZKEHUSI 714251d 0
b buodanorexa HOK

43 a3JI0KeHue https://
MHOTOYJIEHOB HA m.edsoo.ru/
MHOKHTEJH 742331 2

bubanorexa HOK

49 Paznokenue https://
MHOTOYJIEHOB HA m.edsoo.ru/
MHOKHTEJIH

7142371 e



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182

bubdaunorexa HOK

50 Pasnoxkenue https: //
MHOT04YJICHOB HA m.edsoo.ru/
MHOKUTEN 714239d e

51 Paziaoxkenne

MHOI'O41JICHOB



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

Ha MHOXKHUTEJIHN

KonTpoasHnas padora

52 1o TeMe
"Anaredpaunyeckue
BbIpa:keHus'"
YpaBHeHue,
npaBuJia
53 npeoopa3oBaHus
YPaBHeHHS,
PABHOCHJIBHOCTH
YPABHEHMH
JIuneiiHoe ypaBHeHHE
54 C O/IHOM IepeMeHHOM,
peleHue JMHEeHnHbIX
ypPaBHeHHUI
JIuHeiliHOe YpaBHeHHE
. . buodauoreka [OK
55 € O/IHOI mepeMeHHO,
pellieHne JIHHEHHbIX https://m.edsoo.ru
ypaBHenwuii /742048 2
JIuHeiiHOe ypaBHEeHUe
56 C O/IHOM IepeMeHHOM,
pelieHue JUHenHbIX
yPaBHeHHUIl
bub6anoreka IHOK
Penrenne 3agau ¢
ST omontsio https://
IO m.edsoo.ru/
ypapHeHut 742064 ¢
bub6anoreka IMOK
Penrenue 3agau ¢
S8 oMomLio https://
IO m.edsoo.ru/
ypapHert 7142080 6



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482

Penrenue 3agau ¢

bubanorexa HOK

59 https://
TOMOTIBIo m.edsoo.ru/
YpaBHEHUH 714209a 0
p Bbubauorexa LHOK
elleHne 3214 ¢
60 https://
TOMOILIo m.edsoo.ru/
ypaBHEHHH 714206 e
JIuHeiiHOE buodanorexka HOK
61 YPaBHeHHe ¢ JABYMs https://m.edsoo.ru
nepeMeHHbIMU u /76427¢3 2
€ro rpaguk —_—
JluHeiiHoe buodaunoreka [OK
62 YPaBHEHHE € ABYMs https://m.edsoo.ru
nepeMeHHbIMU | /7f427¢8 a
ero rpaduk —
Cucrema aByX buoauorexa HOK
63 JMHEIHBIX YPaBHEeHHI https://m.edsoo.ru
¢ By M3 /742836 ¢
nepeMeHHbIMU
Cucrema aByx
64 JIMHEHHbIX YPaBHEeHHUIl
¢ AByMsl
nepeMeHHbIMH
Cucrema aByx
65 JINHEHHBIX YPaBHEHU I
¢ AByMH
nepeMeHHbIMU
Cucrema aByx
66 JINHEHHBIX YPABHEHUI

¢ AByMS
nepeMeHHbIMHI



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0

67

Pemenne
cucTreMm
yYpPaBHeHHUI

bubdaunorexa HOK

https://
m.edsoo.ru/

714284d e



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de

bubanorexa HOK

P
68 crienue https://
cacrem m.edsoo.ru/
YpaBHEHUH 7142865 a
bubdanorexa HOK
Pemenne
69 httQSZ//
cacrem m.edsoo.ru/
YpaBHEHUH 714287d 6
20 Pemenne
cucTreMm
YpaBHEeHHUIl
7 Pemienue
cucTreMm
YPABHEHHH
KonTtpoabsnas padora bubimorexa OK
72 no Teme "JInnelinbie https://m.edsoo.ru
ypaBHeHus" /7142104 4
K bubanorexa HOK
00pPAUHATA TOUYKHU
73 3 https://
Ha npsMoun m.edsoo.ru/
7f41de7 6
74 YucaoBble MPOMEKYTKH bubmorera [OK
https://
m.edsoo.ru/
7141d112
75 YucsioBble IPOMEKYTKH
Paccrosinne mexay
76 ABYMSI TOYKAMH
KOOPAMHATHOM
NpsAMoit

Paccrosinue mexay



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a

71

ABYMSA TOYKaAMHU

KOOpPAMHATHOM
NpsAMOoii

-3 IIpsimoyroJbHas bu6aunorexa HOK
CHCTEMA KOOPAMHAT https://

Ha IJIOCKOCTH

m.edsoo.ru/7f41e16



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e

€

bubdanorexa HOK
IIpsimoyroJsibHas
79 https://
CHCTEMA KOOPAUHAT m.edsoo.ru/
HA IJIOCKOCTH 7f41e42 a
Tomeon bubdanorexa HOK
30 pumep https://
rpajuxos, m.edsoo.ru/
3aaHHBIX 7f41e8a 8
(popmynamu _
_— bubdanorexa HOK
81 pumep https://
rpaguxos, m.edsoo.ru/
3aJJaHHBIX 7f41ed8 0
(popmynamu ~
82 IIpumepsl
rpaguxos,
3aJJaHHBIX
(popmyramu
Yrenue rpa¢uxos proanotea HOK
83 https://
peaibHbIX m.edsoo.ru/
3aBHCHMOCTEN 7f41ea2 4
84 Yrenue rpaduxos
peabHBIX
3aBHCHUMOCTEH
bub6aunorexka IHOK
85 HonsTne pyHkuuu https:/
m.edsoo.ru/
7f41ef0 6
86 I'padpux pynxkuumn

bubdanorexa HOK



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a

87

CpoiicTBa QyHKnmii

https://
m.edsoo.ru/

7141107 8

88

CaoiicTBa pyHKIMI

bub6anorexka IHOK

https://
m.edsoo.ru/7f41f1fe

89

JInneiiHas QyHKIUA

bub6aunoreka HHOK



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078

https://
m.edsoo.ru/

7142728 2
bub6anorexka IHOK
90 JIuneiinas QyHKuus https://
m.edsoo.ru/
7142741 2
bub6aunoreka IOK
01 ITocTpoenne https://
rpaguka m.edso0.ru/
JIMHEHHOH 7f426d1 e
GyHkunn -
92 IHocTpoenne
rpajguxa
JINHEeHHOMI
byHkun
93 I'padpux pynknmu y =|x|
94 I'paduk pynkuun y =[x|
KonTtpoabHas padora
?0 TeMme buodaunoreka [IOK
95 Koopunatel u https://m.edsoo.ru
rpadpuxu. ®ynxuun" /7£41€50 a
/ Beepoccuiickast - -
npoBepoyHasi pa6ora
HUrtorosas Bbuoauorexa HHOK
96 KOHTPOJILHAsI padoTa https://m.edsoo.ru
/ Beepoccniickas /7£429¢6 ¢
npoBepouHasi padora -
IToBTOpEHUE
97 OCHOBHBIX MOHATHH H

MeTOA0B Kypca 7
KJiacca, 000o01enue



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282

3SHAHUHI

98

IoBTOpEHUE
OCHOBHBIX MOHATHI U
MeTOA0B Kypca 7
KJIacca, 00001IeHue

bub6anoreka IHOK

https://
m.edsoo.ru/

7142913 2



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32

3HAHUHA

929

IToBTOpEHUE
OCHOBHBIX NMOHSITHI H
MEeTOI0B Kypca 7
KJacca, 00001menue
3HAHMI

buodanorexa [HOK
https://m.edsoo.ru
/7142a0e 0

100

IToBTOpEHHE
OCHOBHBIX MOHSITHI H
MeTO010B Kypca 7
KJacca, 00001enue
3HAHMI

101

IToBTOpEHUE
OCHOBHBIX NOHSATHI U
MeTOA0B Kypca 7
KJ1acca, 00001enue
3HAHMI

buodauorexka [OK
https://m.edsoo.ru
/7f42a27 a

102

IToBTOpEHUE
OCHOBHBIX NMOHSATHH U
MeTO0B Kypca 7
KJIacca, 00001enue
3HAHMI

buodauoreka [OK
https://m.edsoo.ru
/7142290 0

OBLIEE
KOJUYECTBO
YACOB 11O
ITPOT'PAMME

102



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0

8 KVIACC

No KosnvecTBO 4yacoB DJIEeKTPOHHBbIE
) Hata nugpoBbie
Tema ypoka KoHTpoJbHbIe [MpakTuyeckue
Beero H3Yy4YeH o0pa3oBare/ibHbIE
n padoThI padoThI
/ A pecypcbl
n
KBagpaTHblii KOpeHb bubamorexa HOK
1 1 https://
13 quera m.edsoo.ru/
7f42d45 2
) IMonsiTue 00 1 bubauoreka IIOK
HPpPaNHOHAILHOM https://m.edsoo.ru/
qucie 7f42eaaa
JlecaTuuHbIE
3 NpUOINKEeHUs! 1
HPPANMOHAIBHBIX
qucel
JlecaTHYHBIE
4 NpUOJIHIKeHU S 1
HPPAIHOHATBHBIX
yuce
5 JlelicTBUTEIBLHBIE 1
quciaa
6 CpaBHeHnne 1
NeHCTBUTEJIbHBIX
qucel
- CpaBHeHnne 1
NeHCTBUTEIbHBIX

yuceJa



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452

Apudmernyecku

8 # KBaIpaTHbIN
KOpeHb

9 YpaBHeHue Bujaa x> =
a

10 CaoiicTBa

bub6anoreka IIOK




apudmeTnuecKn https://
X KBa/IpaTHBIX m.edsoo.ru/
KopHen 7f42d86 2
CpoiicTBa bub6aunoreka IHHOK

11 apupMeTHYeCKH https://m.edsoo.ru
X KBaJIPpaTHBIX /7£42d86 2
KOpHeii -
IIpeoOpa3oBanue

bubdanoreka IIOK

YHCJIOBBIX

12 BbIpasKenHi, https://m.edsoo.ru
cojlepKaLIHX [7f42dd2 6
KBa/JIpaTHbIE KOPHH
IIpeoGpa3zoBanne

5 YHCJI0BBIX bubaunorexa [IOK
BBIPAKEHMIA, https://m.edsoo.ru/
COIEePIKALINX 7f42ded4
KBaJIPATHbIE KOPHU
IIpeoGpa3zoBanue

14 YUCJIOBBIX buoanorexka HOK
BBIPAKEHMIA, https://m.edsoo.ru/
COIePIKALINX 7f42e0be
KBa/IPATHbIE KOPHU
IIpeoGpa3zoBanne

15 YHCJI0BBIX bubaunorexka HOK
BLIPasKEeHHIA, https://m.edsoo.ru/
CoIepIKALINX 7142e262
KBaJIPaTHbIE KOPHU

16 CreneHs ¢ HeJbIM bubaunorexa [HIOK

nmoxasarTeJjieM

https://m.edsoo.ru/

714354a4



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

17

CranpaptHas
3anMch Yuca.
Pa3mepbl 00beKTOB
OKPY:KaKIIero Mupa
(oT

bub6aunoreka IHHOK
https://m.edsoo.ru
/7143609 8



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098

3JTEMECHTAPHBIX

YacTHIl 10
KOCMMYECKHX
00BHEKTOB),
JJINTEIbHOCTh
MPoIEecCOB B
OKpYKaloleM
Mupe
. bub6aunoreka IIOK
CaoiicTBa CTeNEeHH C
18 https://
HeJbIM NoKa3aTejieM m.edsoo.ru/
7143564 8
. bub6auoreka IIOK
CaoiicTBa CTEeNEeHH C
19 https://
eJbIM MOKa3aTejieM m.edsoo.ru/
7143564 8
. bub6auoreka IIOK
CaoiicTBa CTEeNeHH C
20 https://
eJbIM MoKa3aTejieM m.edsoo.ru/
7143564 8
11 CBolicTBa CTENEHH C bubauoreka [IOK
HeJIbIM HOKa3aTe/leM https://m.edsoo.ru/
7f43599a
2 CBolicTBa CTENEHH C bubaunorexa HOK
HeJIbIM NOKA3aTe1eM https://m.edsoo.ru/
7f435ed6
23 | KBagparHblii TpEX4ieH
24 | KBaapaTHblil TPéx4jieH
Paznoxkenue
bub6anoreka IIOK
25 KBaJpPaTHOI0

TPéX4/IeHa Ha

https://m.edsoo.ru/



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

MHOKHUTECIN

71421d38

26

Pa3jioxkxenne
KBaJPaTHOI'0
TPEXYJIeHA HA
MHOKHTEJIH

bubaunorexa HOK

https://m.edsoo.ru/
71421d38



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

KontpoabHas padora

27 1o TeMam bubaunorexa HOK
"KpagpaTHble https://m.edsoo.ru/
kopHU. CTeneHu. 7f42ec80
KBaaparnbiid
Tpex4JieH"

bub6anoreka IIOK
28 Auredpanyeckast https://
110 001] 8 m.edsoo.ru/
743038 2
JomycTumbie
3HAYEHUS
29 NepeMeHHBIX,
BXOJSIIIUX B
agredpamyeckmne
BbIPAKEHHUsI
JonycTuMmsle
3HAYEeHHUSs
30 nepeMeHHbIX,
BXOJISIIIUX B
ajredpanyeckue
BBIPAKEHHUsI

31 OcHOBHOE CBOMCTBO bub6auoreka IIOK
asredpanvecKoi https://m.edsoo.ru/
ApooH 7£4308¢6

32 Coxkpamenue apooeii Butanorera IOK

https://m.edsoo.ru/
7f430a8a

33 Cokpamenue apooeit Butmmorexa IOK

https://m.edsoo.ru/
71430144



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ec80

bubéanoreka IHOK

34 Coxpamernie Apobeit https://m.edsoo.ru/
71430144
35 CioxeHnue, bub6anoreka IIOK
BbIYUTAHUE, https://m.edsoo.ru/

YMHO:KEeHUe U
JeJIeHne

7143128¢



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

ajreOpanvecKux
Apooei

CioxeHnne,

36 BbIYMTaHME, bubdauoreka IOK
YMHOKEHHE 1 https://m.edsoo.ru/
nenenne 7f4315¢0
aJre0pam4ecKunx
apooeii
CioxxeHnue,

37 BBIYUTAHHE, bub6anoreka IHHOK
YMHOKE€HHE 1 https://m.edsoo.ru/
nenenme 74318¢2
ajredOpanvecknx
apodeit
Cnoxennue,

18 BbIYMTaHME, bubaunorexa HOK
YMHOKE€HHE 1 https://m.edsoo.ru/
nenenne 7431220
ajredpanvecKux
apooei
IIpeoOpa3oBanue

39 BbIPAKEHUI, bub6auoreka IIOK
coepsKammx https://m.edsoo.ru/
ajiredpanyeckKue 7f43259¢
Apoou
Hpeoﬁpasolvaa}me buobaunoreka HOK
BBIPaKEHUIA,

40 coepIKaIIHX https://m.edsoo.ru
ajiredpanyecKue 7143273 6
Apoou
IIpeoOpa3oBanue Bu6amorexa IIOK

BbIPasKeHUI,



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4315c0

41

co/iep:KaIuxX
ajredpanyecKue
Apoou

https://m.edsoo.ru
/7643273 6



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

KonTpoasnast padora bubauorexa HOK
42 1o Teme https://m.edsoo.ru
"Aﬂreﬁpal/l'-leCKaﬂ /7f43 1d3 6
apoos" WA RE o
43 K bub6auoreka IIOK
BajJipaTHoOE .
ypaBHenre https://m.edsoo.ru/
7f42eela
44 HemnoJsHoe bubaunorexka HOK
KBa/I[paTHOe https://m.edsoo.ru/
YpaBHEHHE 7142eela
45 Henoanoe bub6anorexa IIOK
KBa/IpaTHOE https://m.edsoo.ru/
YpaBHeHHE 7f42eela
®opuya Bubanorexa LIOK
46 KOpHe#
https://m.edsoo.ru/
KBa/IPaTHOTO
ypaBHeHus! 71421158
(DOpM)Uma bubéanoreka IIOK
47 KOpHeH
https://m.edsoo.ru/
KBaJPaTHOIO
ypaBHeHUsl 71421316
(DOPM):JIa bub6anoreka IHHOK
48 KOpHeil htps:// d /
KBa[PaTHOTO PS://M.cdS00.ru
YpaBHEHUS 7421524
bub6auoreka IIOK
49 Teopema Buera
https://m.edsoo.ru/
7142fef(
bub6anoreka IIOK
50 Teopema Buera https://

m.edsoo.ru/



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36

7143007 6

51

Pemenue
YPaBHEHHUIA,
CBOAALIUXCH K
KBaJIPaTHbIM

bub6anoreka IIOK

https://m.edsoo.ru/
7143¢c542



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f430076

Penrenne

. bub6aunoreka IIOK
52 YPaBHEHMUIA,
CBOISILIIUXCH K https://m.edsoo.ru/
KBa/[PATHBIM 7f43¢3d0
[pocreiimme
bub6anoreka IHOK
53 ApoOHO-
paALHOHAJILHBIE https://m.edsoo.ru/
ypaBHEHHsI 7f4328c6
[pocreiimmue
bubaunorexka HOK
54 APOOHO-
PAlHOHAJbLHBIE https://m.edsoo.ru/
ypaBHeHHsl 71432b6e
Pemenue
bub6auoreka IIOK
55 TEKCTOBBIX 3a/1a4 C
MOMOIIBIO https://m.edsoo.ru/
KBaJAPaTHBIX 7£42175¢
YpPaBHEHUI
Pemenne
bub6aunoreka IIOK
56 TEKCTOBBIX 327124 C
MOMOIIBIO https://m.edsoo.ru/
KBaJIpaTHBIX 71421816
YpPaBHEHUi
KonTposbnasi padora
bub6anoreka IHHOK
57 1o TemMe
"KBajpaTHble https://m.edsoo.ru/
ypaBHeHus" 7430112
JlunHeiiHoe
YPaBHeHHeE C AByMS
58 nepeMeHHbIMH, ero

rpauk, npuMepbI
peleHust
YPaBHEHUIi B LeJIbIX



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

qucjaax

59

JIuneiinoe
YPaBHEHHeE C ABYMS
NepeMeHHbIMHU, €ro
rpaguk, npuMepbI
peuieHust
YpaBHEeHHil B




HeJbIX YUCIax

60

JInneiinoe
YPaBHEHHeE C AByMH
nepeMeHHbIMH, €ro
rpagux, npumepsl
pelieHus
YPaBHEHHUIl B LeJIbIX
YHCJIAX

61

Pemenue cucrem
ABYX JIMHENHHBIX
YPaBHEHHUIl ¢ IByMs
nepeMeHHbIMHU

62

Pemenue cucreM
ABYX JIMHEHHBIX
YPaBHEHHUIi ¢ ABYMS
nepeMeHHbIMU

63

Pemenue cucrem
JABYX JIMHEHHBIX
YPABHEHMUI ¢ IByMH
nepeMeHHbIMHU

64

IIpumepni
pelIeHus CHCTEM
HeJIMHENHBIX
YPaBHEHHUIi ¢
ABYMS
1epeMeHHbIMH

65

IIpumepsl
peLIeHUsI CHCTEM
HEJIMHEHHbIX
YPaBHEHHH ¢
ABYMS
nepeMeHHbIMU




66

I'padpuueckasn
HHTepIpeTanus
YPABHEHHUS C AByMSH
NepeMeHHbIMU H
CHCTEM

bub6aunoreka IHHOK
https://m.edsoo.ru
/7f43d6d 6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

JIMHEHHBIX
YPABHEHUI ¢ IByMA
nepeMeHHbIMH

67

I'padmueckasn
HHTepnpeTauus
YPABHEHHUS C AByMS
nepeMeHHbIMHU U
CHUCTEM JIMHEeHHBIX
YPaBHEHUii ¢ ABYMs
nepeMeHHbIMHU

bub6aunoreka IHHOK
https://m.edsoo.ru
/7t43d6d 6

68

Pemenue
TeKCTOBBIX 32/1a4
¢ IOMOILIBI0
cucTemM
YpaBHEHUI

69

Pemenune
TEKCTOBBIX 32724
¢ MOMOIIbI0
cHCTEM
yYPaBHEHUI

70

Pemenue
TEKCTOBBIX 32744
¢ MOMOIIbI0
cHCTEM
YpaBHeHuUil

71

YucioBbie
HEepaBeHCTBAa U UX
cBOMCTBA

72

YuciaoBbie
HepaBeHCTBAa M UX
cBOMCTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

HepaBeHcTBO ¢ 01HOM

73 .
nepeMeHHOI
JInHeHbIE
buobaunorexka [HIOK
74 HEPaBEHCTBA C

O/IHOM MepeMeHHOoM
U UX pelieHue

https://m.edsoo.ru/
7f42¢692



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692

75

JIuHeiHbIC
HEpPaBeHCTBA €
O/IHOM MepeMeHHOoM
U UX pelIeHne

bub6aunoreka IIOK

https://m.edsoo.ru/
7142¢840

76

JInHeliHbIe
HepaBeHCTBA C
OJIHOM mepeMeHHOo
U UX pelieHune

71

Cucrembl
JHMHEeHHbBIX
HEPaBEeHCTB C
OHOM
nepeMeHHOH 1
HX pelieHue

bub6anoreka IHHOK

https://m.edsoo.ru/
7142cb88

78

CucremMbl
JMHEHHBbIX
HEPABEHCTB C
OTHOM
NnepeMeHHOH 1
HX pelieHue

bubaunoreka [IOK

https://m.edsoo.ru/
7f42cd2c

79

Cucrembl
JIMHEHHBbIX
HEPaBEHCTB C
OTHOH
nepeMeHHOH u
HX pelieHue

80

HN300paxenne
pelieHust
JIMHEIHOr 0
HEPaBeHCTBA U UX
CHCTEM Ha
YUCJI0BON MPSAMOii

bub6anoreka IIOK

https://m.edsoo.ru/
7142¢9e4



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840

81

N3o00paxenne
pelieHust
JMHeNHoro
HEPaBEeHCTBA M UX
CHCTEM Ha

YU CJI0BOI

bub6anorexa IIOK

https://m.edsoo.ru/
7142¢9e4



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

NpAMOI

82

KonTpoasHnas padora
1o TeMaMm
"HepaBeHcTBA.

Cucrembl
ypaBHeHu#"

83

HousiTne pyHKUMU

bub6aunorexka IIOK

https://m.edsoo.ru/
71433c¢12

84

Obnacts
onpeneJeHus U
MHOKeCTBO
3HaYeHUH (PYHKIUH

bub6aunoreka HHOK
https://m.edsoo.ru
/71433d8 4

85

Cnoco0sbl1
3a1aHUuA

GyHxkumii

86

I'papux pynxuumn

87

CaoiicTBa QyHKIMH,
HX 0TOOpa’keHne Ha
rpaduxe

88

YreHue U moCTpOEHHUE
rpa¢ukoB GpyHKIHA

89

IIpumeps! rpaguxos
byukumi,
OTPAKAIOLIHUX
peasibHbIe IPOLECCHI

90

DyHKIUM,
ONMChIBAKOIIUE
NpsSAMYI0 ¥
o0paTHYyI0
NPONOPUNOHAIbHbIE

bubéanoreka IHOK
https://m.edsoo.ru/



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12

3aBHCHMOCTH, HX
rpaguxku

71434bbc



https://m.edsoo.ru/7f434bbc

91 I'unep6oJia
90 I'unepoua bub6aunoreka IIOK
https://m.edsoo.ru/
743432
bubaunoreka [HOK
93 I'paduk pynkuuu y = https://
X2 m.edsoo.ru/
7143457 2
DyHKUMH y =X2, y =
X,y =Vx,y = xi; Bubamoteka IIOK
94 rpagueckoe https://m.edsoo.ru
pelieHue
YPABHEHUI U [71434d3 8
CHCTEM YPABHEHUH
IToBTOpEHUE
OCHOBHBIX MOHATHH
05 U METO0B KypcoB 7 bubaunorexa HOK
u 8 kiaccos, https://m.edsoo.ru/
obobmenue 7f4371aa
3HAHUI /
Bcepoccuiickas
NpOBepPOYHas
pa6ora
Hrorosas
96 KOHTPOJILHAS bubaunorexa HOK
pabora / https://m.edsoo.ru/
Bcepoccuiickasi 7f434¢eb4
NpoBepoYHAast
padora
IToBTOpEHHnE

97

OCHOBHBLIX MOHATHI



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2

U METO/10B KypcoB 7
H 8 KJ1accos,
000011IeHNEe 3HAHNH

98

IHoBTOpEHue
OCHOBHBLIX MOHATHI
H MEeTOJ10B

bub6anorexa IIOK

https://m.edsoo.ru/
7143736¢



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c

KypcoB 71 8
KJIACCOB, 000011IeHHEe
3HAHUHA
IHoBTOpEHUE
OCHOBHBLIX MOHSITHIA bubanorexa IIOK
% M METO/I0B KypCcoB 7 1 https://m.edsoo.ru
1 8 KJ1aCCOB, /7143751 0
00001IeHN e 3HAHUI
IToBTOpEHunE
OCHOBHBLIX MOHSITHIA buommoreka IIOK
100 M METOJI0B KypcoB 7 1 https://m.edsoo.ru
U 8 KJ1accoB, /7f4376b 4
00001IeHN e 3HAHUI
IToBTOpEHHnE
OCHOBHBLIX MOHSTHIA bubanorexa IIOK
101 M METOJI0B KypcoB 7 1 https://m.edsoo.ru
u 8 Ki1accoB, /7f436b8 8
00001IeHNe 3HAHUI
IloBTOpPEHHE
OCHOBHBLIX MOHSITHIA buoimoreka IIOK
102 M METOJ0B KypcoB 7 1 https://m.edsoo.ru
u 8 Ki1accoB, /743785 8
00001IeHre 3HAHUI
OBUIEE 102
KOJINYECTBO
YACOB IIO

INPOI'PAMME



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510

9 KVIACC

Ne

Tema ypoka

Koan4yecTBo 4acoB

KoHnTtpoabHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
HU3y4eH
us

DJICKTPOHHBIE
nuppoBbIe
o0pa3oBare/ibHbIE

pecypcnl

PanmonaibHbIE YHCIA,
HPPALHOHAIbHBIE YHCJIA,
KOHEYHbIE U
0ecKOHeYHbIe
AecATHYHbIE IPOOH

MHO0:x€eCTBO
JeHCTBUTEIbHBIX
qHuceJ;
JeHCTBUTEIbHBbIE YHcIa
KaK 0eCKOHEeYHbIe
JeCATHYHbIE TPo0oHu

B3auMHoO 0JHO3HAYHOE
COOTBETCTBHE MEKIY
MHOKECTBOM
JeHCTBUTEILHBIX YHCEJ
H MHOK€CTBOM TOYEK
KOOPAWHATHOM NPAMOM

CpaBHeHHe
JeHCTBUTEIbHBIX
quceJ,
apugMeTH4YecKue
NeHCTBHSA C
JeldCTBUTEIbLHBIMH
YHCJIAMH




Hpubanxénnoe
3HAYeHHe




BeJIMYHHBI,
TOYHOCTH
NpuOJIHIKeHUS

OxpyrJieHue yuces

Oxpyriienue yuceJ

IIpuKkHIKa U OLIEHKA

8 pe3yJibTaToB
BbIYUCJICHUI
9 IIpuKkHIKa U OLIEHKA
pe3yJibTaToB
BbIYUCJICHUI
JIuHeiiHoe ypaBHeHHe. bubaunorex HOK
10 Pemenne ypaBHenwii, https://m.edsoo.ru
CBOMAIMXCH Kk /7£43b16 6
JIMHEHHBIM
JIuneiiHoe ypaBHeHHe.
11 Pemienue ypaBHeHui,
CBOISIIIIMXCH K
JIMHENHBIM
KBaapaTtHoe ypaBHeHUe. bubauorexa LHOK
12 Pemenne ypaBHenmii, https://m.edsoo.ru
CROAILAXCA 1 [7f43¢54 2
KBaJIPATHBIM - -
KBagpaTHoe ypaBHeHue. bubauorexa HOK
13 Pemenne ypaBHenmuii, https://m.edsoo.ru
CROASILICH K /714354 2
KBQ/IPATHBIM -
bub6anoreka IIOK
14 BuKBagpaTHbIe https://
ypaBHeHHsI m.edsoo.ru/

7f43¢3d 0



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66

15

buxkBagpartHbie
YPaBHeHHA

bub6anoreka IHOK

https://
m.edsoo.ru/

7f43¢3d 0



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

16

IIpuMepsI perneHust
YPaBHeHUIl TpeTbel u
4eTBEPTOI cTeneHen
Pa3JI0KEeHHEM HA
MHOKHTeIU

17

IIpumepsI pemenust
YPaBHEHUIl TpeTbel u
4eTBEPTOH cTeneHen
pa3ioKeHrueM Ha
MHOKUTEJN

18

Pemenue qpooHo-
PANHMOHAJIBLHBIX
yYPaBHEHUI

bub6aunoreka IIOK

https://
m.edsoo.ru/

7143¢9b 6

19

Pemenue qpooHo-
PALMOHAIBHBIX
yYPaBHEHUI

buobaunorexka [IOK

https://
m.edsoo.ru/

7143¢9b 6

20

Penrenne TexkcTOBBIX

3a1a4 ajJredpanyecKuM

METOJAOM

21

Penrenne TeKcTOBBIX

3aja4 ajaredpanyecKum

METOAO0OM

22

Penrenne TeKcTOBBIX

3aja4 ajaredpandecKum

METOA0M

23

KonTpoabnas padora
no teme "'YpaBHeHus ¢
OIHOM mepemMeHHOM "

24

YPaBHeHI/Ie C ABYMHS

bub6anoreka IIOK



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

NMEePEMEHHBIMU U €10

https://
m.edsoo.ru/

7143d0b



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

rpagux

4

25

YpaBHeHue c
ABYMS
NepeMEeHHbIMH H
ero rpaguk

bub6aunoreka IHHOK
https://m.edsoo.ru
/7§43d0b 4

26

Cucrema aByx
JINHEHHBIX YPABHEHHH C
ABYMS NlepeMeHHbIMH U
eé pemieHue

27

Cucrema aByx
JINHEHHBIX YPABHEHHH C
ABYMSA NlepeMEeHHbIMU H
eé penieHue

28

Cucrema aByx
JIMHENHBIX YPABHEHUI C
ABYMS NlepeMeHHBbIMH U
eé pelieHue

29

Cucrema aByx
JIMHEHBIX YPABHEHHUH C
ABYMS NIepeMEeHHBIMH U
eé peureHue

30

Pemenue cucrem aAByx
YPaBHEHHUI1, 0OJHO U3
KOTOPBIX JIMHEHOe, a
Apyroe — BTOPOi
CTeNeHU

bub6aunoreka IHHOK
https://m.edsoo.ru
/7143d23 a

31

Pemenne cucrem aAByX
YPaBHEHUI1, 0OJHO U3
KOTOPBIX JIMHEHHOe, a

bub6anorexa IHOK

https://
m.edsoo.ru/

7f43d55 a



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Apyroe — BTOPO
CTeNeHu

32

Pemenne cucreMm AByX
YPaBHEHUIi, 0THO U3
KOTOPBIX JIMHEIHOE, a
Apyroe — BTOPOM
CTEIICHU

33

Pemenne cucrem aByX
YPaBHEHUIi, 0THO U3
KOTOPBIX JIMHEIHOe, a
Apyroe — BTOPOM
CTeNneHu

34

I'paduyeckasn
HHTepIpeTanus
CHCTEMBbI YPAaBHEHH I
¢ AByMs
NepeMEeHHbIMHU

35

PelnreHue TEKCTOBLIX
3a1a4 ajredOpanvyecKum
cImocooom

36

PelnreHue TEKCTOBLIX
3a1a4 ajredOpanvyecKum
cImocooom

37

KonTtpoJubnas padora
no teme ""CucreMsl
ypaBHeHuii"

38

YuciaoBbie
HEPaBEeHCTBA U UX
CBOJICTBa

39

YuciaoBbie
HEPaBEHCTBA U UX

bub6anoreka IHHOK

https://
m.edsoo.ru/



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a

CBOMCTBA

7f43ads a

40

JInHeiiHbIe HEPaBEHCTBA C

bub6anoreka IIOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a

OJIHOI TepeMeHHOH U X
pelueHue

https://
m.edsoo.ru/

743af0 8
Jluneiinbie HepaBeHCTBA bubauorexa LHHOK
41 C OIHOM MepeMeHHOH 1 https://m.edsoo.ru
HX petierme /743af0 8
JIuHelHbIe HepaBeHCTBA Bubauoreka IIOK
42 |  coxuoil nepeMenHOl M https://m.edsoo.ru
X petuenue /7f43af0 8
CucreMbl JHHEHHBIX
43 HEPABEHCTB € OJJHOM
nepeMeHHON U uX
pelieHue
CucremMbl JMHEHHBIX
44 HEPABEHCTB C OJIHOM
NepeMeHHOM U UX
penienue
CucTeMbl JJHHEHHBIX
45 HEPaBEHCTB C OHOM
nepeMeHHON U uX
pelieHue
KeazpaTbie bub6aunorexka IIOK
46 https://
HepaBeHCTBA U UX m.edsoo.ru/
pemenue 7f43b09 8
Keazpatubie bub6aunoreka IIOK
47 https://
HEepaBeHCTBA U UX m.edsoo.ru/
pelrenne m



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

K bub6anoreka IHOK

48 BajipaTHbIE https://
HepaBeHCTBA M UX m.edsoo.ru/
peuieHue 7143b5a 2

49 KBaapaTHble

HEPaBCHCTBA "



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2

UX pelieHue

50 KBagpatnbie
HEPaBEHCTBAa U X
pelnienue
I'paduyeckasn
MHTepIpeTaIHst bubanorexa HOK
51 HEPABEHCTB H CHCTEM https://m.edsoo.ru
HEpPaBEHCTB ¢ ABYMS /7143b09 8
nepeMeHHbIMHU
I'paduyeckasn
HHTepHpeTauns
>2 HEPaBEHCTB M CHCTEM
HEPABEHCTB C ABYM
nepeMeHHbIMH
53 KonrtpoabHas padora
1o TemMe
"HepaBeHncTBa'"
Ksagparnunas bubaunorexa HOK
54 N https://
(l)yHuKul/lﬂ, e€ rpauk u m.edsoo.ru/
coouctea 7t4396¢ 6
KBagpaTnunas bub6aunoreka IIOK
55 . https://
(l)yHVKIII/Iﬂ, eé rpauk u m.edsoo.ru/
coouctsa 743984 2
KBagpaTnunas buobaunorexa [HIOK
56 N https://
(l)yHUKII]/ISl, eé rpaguk u m.edsoo.ru/
coouersa 74399b 4
ITapa6oJia, KoopAUHATBI bubimorexa IOK
57 BePIIMHBI MapadoJibl,

0Cb CHMMETPHUH

https://m.edsoo.ru



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098

napatoJibl

/71439¢b 4
ITIapa6oJia, KoopAUHATBI bubaunorexa IHOK
58
BEPIIMHBI Napado.ibl, https://

0Cb

m.edsoo.ru/7f43a03



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f439eb4

CHMMeTPHUH NapadoJIbl

a

59

IIapa6oJsa, KoopaAUHATHI
BepIIMHBI NAPadoJIbl,
0Ch CHMMeETpPUH
napa6oJibl

bub6aunoreka IHHOK
https://m.edsoo.ru
/7f43ala ¢

60

IMapa6oJia, KoopaAMHATHI
BePIIMHBI NApadoJIbl,
0Ch CHMMeETpUH
napadoJbl

bub6aunoreka IHHOK
https://m.edsoo.ru
/7f43a31 e

61

ITapa6osa, KoopaAUHATHI
BepLIMHBI NapadoJIbl,
0Ch CHMMeETPUH
napadoJibl

bubdanoreka IIOK
https://m.edsoo.ru
/7f43a52 6

62

IMapa6oJia, KoopaAMHATHI
BepIIMHBI MapadoJIbl,
0Ch CHMMETPHUH
napadoJbl

63

I'papuku pynkuuii: y =
kx, y = kx + b, y=k/x,
y=X%, y=vX, y=[x|

64

I'padpukn pynknuii: y =
kx, y = kx + b, y=k/x,

y=xX°, y=VX, y=[x|

65

I'padpuxu pynkumii: y =
kx, y = kx + b, y=k/x,

y=x%, y=VX, y=[x|

66

I'paduxu pyHkumi: y =
kx, y = kx + b, y=k/x,
y=X%, y=vX, y=[x|

67

I'padpukn pynkuuii: y =
kx,



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac

y = kx + b, y=k/x, y=x3,

y=VX, y=[x|

I'padpukn pynknuii: y =

68 kx, y = kx + b, y=k/x,
y=X%, y=VX, y=[x|
KonTpoabnas padora buommoreka HOK
69 N " https://
1no teme " @yHKIUU
m.edsoo.ru/
7f43ab8 4
IToHsiTHE YHCJIOBOM broanorexa HOK
70 https://
MOCJIeI0BATETHLHOCTH
m.edsoo.ru/
7f43e6¢ 6
3ananue K
MOCJIeI0BATEIbHOCTH bubauorexa 10
7! peKyppeHTHoii https://m.edsoo.ru
dopmynoii u popmy.oii [1t43ebd a
Nn-ro 4jieHa
ApudmeTrnyeck bubauorexa HOK
72 asi u https://m.edsoo.ru
reoMeTpuiecras /7f43ed7 2
NPOrpeccHu
Apupmernyeck bubanorexa HOK
73 as u https://m.edsoo.ru
reoMeTpuyecKas /7£43£3b 4
Nporpeccuu
@DopMyJibl N-T'0 YieHA
apm])MeTuqecmziz’l " Bubauorexa [[OK
74 reoMeTputeckon https://m.edsoo.ru
NMPOrpeccuii, CyMMbI
/7143158 a

NEepPBLIX N YJICHOB



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84

75

®opMy.JIbl N-TO YleHa
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@opmyJibl N-I'0 YJIEHA
apupMeTHYEeCKON 1
reoMeTpru4ecKom
Nporpeccuii, CyMMslI
NEePBBIX N YWICHOB

bub6aunoreka IIOK
https://m.edsoo.ru
/7f4310c 6
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@opmyJibl N-I'0 YJIeHA
apupMeTHYECKON 1
reoMeTpru4ecKom
Nporpeccuii, CyMMslI
NEePBbIX N YICHOB

bubdanoreka IIOK
https://m.edsoo.ru
/7f43f72 e
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®opMyJIbI N-TO YIEHA
apupmeTHyecKoO 1
reoMeTpru4ecKou
Nporpeccuii, CyMMslI
NepBbIX N YICHOB

buobaunorexka HOK
https://m.edsoo.ru
/714318a 0
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HN300paxenne 4ieHOB
apupmMeTHYECKOH 1
reoMeTpu4ecKou
NMPOrpeccuil TOYKaMu
HAa KOOPIAMHATHOM
IJIOCKOCTH

80

N300pakenne
YJICHOB
apupMeTHyecKoi
U reoMeTPpHYecKoii
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IToBTOpEHME, 00001ICHUE
U CHCTeMATH3alUs
3HAHMH.

Oxpyrienne,
NpuoJINKeHne, OLEHKA




IHoBTOpEHME, 00001ICHNE

U cHCTeMATH3alus Bubanorexa [IOK
88 ;‘z::ﬂ“l;e I https://m.edsoo.ru
3a1a4 apupMeTHYeCKUM [71443b1 2
CIocooom
IloBTOpEHUe, 00001IeHUE
U CHCTeMATH3alMsA Bubanorexka LIOK
v i’]z::liny;e TEKCTOBBIX Ll
— [7f443cd 4
apupmeTnyecKu
M CIocodom
IHoBTOpenue, 00001eHNE
U cHCTeMAaTH3alus Bubanorexa [IOK
" ;i?;{:nul;e TEKCTOBBIX e
3aga4 apupMeTH4eCKUM [74431e a
crnocodom
IloBTOpeHnue, 0000meHNe
U cHcTeMAaTH3alus
o1 3HAHMIA. bubauorexa HOK
IIpeoGpazoBanue https://m.edsoo.ru
aJredpanveckux /7f4441¢ a
BbIpaKeH U,
AOMyCTHMbIE
3HAYeHUS
IHoBTOpEHME, 00001ICHNE
U cHCTeMATH3alus
9 3HAHUM. bubauorexa HOK
IIpeoGpazoBanue https://m.edsoo.ru
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IHoBTOpEHME, 00001ICHNE
U CHCTEeMATH3AIHA
3HAHHMU.
IIpeobpa3zoBanne
aJare0pan4ecKux
BbIPAKEHHUH,
AOIyCTHMBIE

3HAYeHHUsl

bub6aunoreka IHHOK
https://m.edsoo.ru
/7f4446f 2
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IloBTOpEHue, 00001IeHUE
U CHCTeMATH3alUs
3HAHM.
IIpeoOpa3oBanue
ajiredOpanvecknx
BbIPa:KeHU,
AOMyCTUMbIE

3HAYeHHHA

bub6aunoreka HHOK
https://m.edsoo.ru
/7644429 4
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IToBTOpEHME, 00001ICHUE
U CHCTeMATH3alUs
3HAHM.

DOyHKIMH: IOCTPOCHUE,
CBONCTBA

HU3yYeHHBIX

byHkumi

bub6auoreka IOK
https://m.edsoo.ru
/7f444c¢5 6
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IToBTOpEHME, 00001ICHUE
U CHCTeMATH3alUs
3HAHM.

DOYyHKUUH:

NOCTPOEHHE,

CBONCTBA

HU3y4YeHHbIX

byHkumn

bubdaunoreka IIOK
https://m.edsoo.ru
/7144414 4
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IloBTOpenue, 00001eHNe
U CHCTEeMATH3alUs
3HAHM.

DYyHKIUH:

NOCTPOeHHeE,

CBONCTBA

U3Y4YeHHBIX

byHxumii

buobaunoreka HOK
https://m.edsoo.ru
/7f44516 a
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IloBTOpPEHME, 00001ICHNE
U CHCTEeMATH3aLMs
3HAHMM.

DOyHKUMH:

NOCTPOEHHE,

cBoOlicTBa

HU3y4YEHHBIX

Gyuxumii

bub6aunorexka IIOK
https://m.edsoo.ru
/714452¢ 6
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IloBTOpPEHME, 00001ICHHE
U CHCTeMaTH3alus
3HAHMM.

I'pa¢dnueckoe pemenue
YPaBHEHMIi U HX CHCTeM

bu6anorexka IIOK
https://m.edsoo.ru
/7144551 6
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IToBTOpEHne, 0000mIeHNE
U CHCTeMaTH3auus
3HAHMM.

I'paduyeckoe pemenue
YPaBHEHHI U UX CHCTEM

101

HTtorosan
KOHTPOJIbHASA
pabora

102

O0001mIeHHE N
CHCTEeMATH3AlUA
3HAHUH

OBIIEE
KOJIMYECTBO
YACOB 110
IPOTPAMME
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AJJAIITUPOBAHHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPMUS».
7-9 KJIACCBI
Hean u3yuyeHus yue0HOro Kypca

O6mue nenn u3ydenust ydeobnoro kypca «I'eomerpus» npencraBiensl B DOOI
OOO. Onm 3akmoyaroTcs, NOpPEkIe BCEro B TOM, YTO Ha YpPOKax TIEOMETPUHU
OoOy4Yaronuiicss y4uTcs MPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS, CTPOUTH JIOTHYECKHE
YMO3aKJIIOUEHHUS, J0Ka3blBaTh MUCTHUHHBIE YTBEP)KJIEHUS U CTPOUTh KOHTP MHPUMEPHI K
JOKHBIM, TPOBOJUTH PACCYXKIEHUS «OT NPOTUBHOIO», OTJIMYATh CBOMCTBA OT
IPU3HAKOB, POPMYJIHPOBATH 0OpaTHbIE YTBEPKAEHUS. B 00ydueHnn yMEHHUIO pacCcy AaTh
COCTOUT Ba)KHOE BOCHUTATEJIbHOE 3HAUEHHE H3YyYEHHsI T€OMETPHUH, MPUCYIIEe UMEHHO
OTEYECTBEHHOW MAaTEeMaTUYECKOW IIKOJIE.

Bropoii 1menpr0 uM3ydeHUss TEOMETPHM SIBJSETCS MHCIOJB30BAHHE €€ Kak
MHCTPYMEHTa IIpU pELIEHWHM KAK MaTEMaTUYECKHUX, TAaK M TMPAKTUYECKUX 3ajad,
BCTPEYAIOIIMXCA B PEAIbHOW JKU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIIUTEIbHAS
JUHUST B HW3YYEHUU TEeOMETpuM B wKkoine. [l »3Toro mogduparoTcs 3agadu
PAKTUYECKOTO XapakTepa JUisl pacCMaTpUBAEMbIX TE€M, ydaT OOYy4alolUXCs CTPOUTH
MaTEMaTUYECKUE MOJIENU pPEeabHBIX KM3HEHHBIX CUTYallUMi, TPOBOJUTH BBIUYMCICHUS U
OIICHUBATh aJ€KBATHOCTH MOJYUYEHHOr0 pe3yibTata. KpailHe BaKHO MOJYEPKUBATh CBSI3H
FEOMETPUU C JPYTUMH TpPEeAMETaMH, MOTHBHUPOBATh HCIIOJIb30BATh OIPEIEICHUS
reOMeTpUYeCKuXx (Uryp W TOHATUH, JAEMOHCTPUPOBATH NPHUMEHEHHUE IMOJIyYEHHBIX
yMEeHUH B (DU3MKE U TEXHHMKE. DTU CBA3M HaubOosiee spKo BHUIHBI B TeMax «BekTops»,
«Tpuronomerpudeckue cCOOTHOIIECHU», «MeTon koopauna™ u «Teopema [Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercsi Y4YeOHbBIH Kypc
«l'eoMeTpus», KOTOPBIA  BKJIKOYAET CJIEAYIOIIME OCHOBHBIC DAa3JieNibl COJICPKAHUS:
«I'eomeTrpuueckne GUTypbl U UX CBOMCTBaY», «VI3MepeHne reoMeTpuIecKuX BEIHUUHY, a
Takxke «J{eKapTOBbI -KOOPAUHATHI HA TNIOCKOCTH», «BEKTOPBI», «/ IBUKEHUS TIIIOCKOCTH
u «IIpeobpazoBanus Hog00Us.

VY4eOHbIN IUTAaH TMpeaycMaTpuBaeT HM3yYeHHE TI'e€OMETpUHM Ha 0a30BOM YpOBHE,
UCXOJIs1 U3 HE MeHee 68 y4eOHbBIX 4acoB B Y4EOHOM rofy, BCEro 3a TpH rojia 00ydeHus —
He MeHee 204 JacoB

COAEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOJAM OBYYEHIA)
7 KIIACC

HavaneHble monsaTus reomerpun. Touka, mpsiMas, OTPE3OK, Jyd. YTroid. Bumsel
yIJIOB. BepTuKanbHble U CMEXHBIE YIUIbl. bruccekTpuca yrina. Jlomanas, MHOTOyroJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISAPHOCTD MPSMBIX.

*Cummerpuunbie Gpurypbl. OCHOBHBIE CBOHCTBA 0CEBON cuMmeTpuu * . TIpuMephl
CUMMETPHUH B OKPYKAIOIIEM MHUpE.

* 3neck u ganee * * 0603HAYEHBI TEMBI, N3y9E€HUE KOTOPHIX IIPOBOAUTCS B 03HAKOMUTEIRHOM IUIaHe. Ileqaror
CaMOCTOSITENILHO ONpPEeIsieT 00beM U3yIaeMOro MaTepHana.



*OCHOBHBIE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JIMHEUKH *.

Tpeyronsuuk. BricoTa, Mennana, Ouccekrpuca, ux cBorictBa. PaBHoOeIpeHHBIN 1
PABHOCTOPOHHUY TPEYTOJIBHUKU. HepaBeHCTBO TpEyronbHUKA.

CBolicTBa M MpU3HAKK PaBHOOEAPEHHOr0 TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MNPU3HAKU MapauIeabHBIX OpAMbIX. CyMMa YIJOB TpEyroJbHHKA.
Bnentnue yriel TpeyrojbHHKA.

[IpssMoyrosibHbId ~ TpeyroiapHUK.  CBOWCTBO  MEAMAaHbl  MPSAMOYIOJIBHOTO
TPEYrOJIbHUKA, IPOBEAEHHONW K TUINOTeHy3e. lIpu3Haku paBeHCTBa NPAMOYTOJIbHBIX
TPEYTOJBHUKOB. [IpSAMOYTOIBHBIN TPEYTONBHUK C yIiIoM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa o OonblieM yrie ¢ OOJbIIEH CTOPOHE TPEYroJbHUKA.
[lepnenauKysip ¥ HaKJIOHHAS.

I'eomeTprueckoe MecTo To4YeK. buccekTpurca yria u cepeInHHbIA NEPIECHINKYIIAP
K OTPE3KYy KaK FT€OMETPUUYECKUE MECTA TOYEK.

OKpy»XHOCTb U KpYyT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHOE pacmoiioxkeHne
OKpyXHOCTM M npsaAmoi. KacarenbHas u cexkymas K OKpPYXHOCTH. OKpy»XKHOCTb,
BIIMCaHHAas B yroJl. BnucaHHas u onucaHHas OKpPYKHOCTU TPEYTOJIbHHUKA.

8 KUIIACC

YerplpéxyronpHuku. Ilapamnenorpamm, e€ro npu3HakKM M CBOMCTBA. YacTHbIE
Clly4yad mapajijieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTRBA.
Tpaneuusi, paBHOOOKas Tpanenusi, €€ CBOWCTBA U Npu3HaKku. [IpsimoyronpHas Tpanenusi.

*Meton yaBoeHus MeauaHsbl. LleHTpaibHas CHMMETpUS.

Teopema ®aneca u TeopeMa O MPONOPLUHOHAIBHBIX OTpe3kax. CpeaHue JITMHUU
TpeyroJibHUKa U Tpanenuu. LleHTp Macc TpeyrojibHuKa.

[Togobue TpeyronbHUKOB, Kod(pduiment mnoxodus. [lpuzHaku mnomobus
TpeyroibHUKOB*. [I[puMeHeHne mogo0us mpy penieHur IPAKTUISCKUX 3a/1a4.

CpoiicTBa 1momanel reomerpudeckux Guryp. DopMynbl IS TUIOMIAAH
TPEYrojibHHKa, MapajuiesorpamMmma, pomba u Tpaneuud. OTHOIIEHWE IUIOIIAEH
N0JI00HBIX QUTYP.

Briuncnenve mmomaneld TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu pemenuu
PaKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yIjia MpsSMOYTIOJbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpuYecKrue (PyHKIIMU YTJIOB B
30° 45° u 60°.

Brnivcannble U LEHTpalbHBIE YTJIBI, YILOJ MEXAY KacaTelbHOM U XOPAOW. YTJIbI
MEXKJy XOpAaMHU U CEKYIIIMMHU. BIMCaHHbIE U ONIMCAHHBIE YETHIPEXYTOJbHUKHU. B3anmHoe
pacmoyioKeHre IBYX OKpyHOcTe. Kacanme oxpyxkHocTeil. OOmme KacaTtelnbHbIE K
JIBYM OKPY>KHOCTSIM.



9 KUIIACC

CuHnyc, kocuHyc, TaHreHc yriaoB oT 0° no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJ1eCTBO. DOPMYJIbI IPUBEICHHUSL.

Pemenue TpeyronbHukoB. TeopeMa KOCHMHYCOB U TeopemMa CUHYCOB. Perienue
NPAKTUYECKUX 3314 C UCIIO0Ib30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CHHYCOB.

*[IpeodpazoBanue nogodusd. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BEAEHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKyUINX, TEOpEeMa O KBajipaTe KacaTeabHOM *.

BekTop, nnuHa (Moayib) BEKTOpa, COHANPABICHHBIE BEKTOPbI, TPOTUBOIIOIOKHO
HaIlPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALINHU
HaJ BeEKTopamu. PasjmokeHwe BEKTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.
Koopannater BekTopa. CKamsipHOE IPOU3BEIEHUE BEKTOPOB, NPUMEHEHHE IS
HAXOXKJEHUS JJIVH U yTJIOB.

JlexapTOBBI KOOPJAWHATHI HA IUIOCKOCTH. *YpaBHEHHS MPSAMOUN * U OKPYKHOCTH B
KOOpJIMHATaX, IEePEeceYeHNe OKPYKHOCTEM M MpsAMbIX. MeTox KOOpPAMHAT U  €ro
NpUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlnMHA OKpyX)HOCTU. ['pagycHast u paguaHHas
Mepa yIJia, BBIYMCIICHHE JUIMH yT OKpy>kHOcTel. Ilnomans kpyra, cekTopa, CerMeHTa.

*JIBUKEHHUsSI IUIOCKOCTHM M BHYTPEHHHE CHUMMETpUHM (Guryp (3JeMeHTapHble
npencrapnenus). [lapannensasiii nepeHoc. [ToBoport*.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJbTATBI OCBOEHUA PABOYEN
INPOI'PAMMBI KYPCA «I'EOMETPHUS» (I1IO I'OJAM OBYUYEHMUS)

OcBoenue yuebHoro kypca «['eomerpus»» Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsl  JODKHO  oOecrieynBaTh  JOCTHIKEHHE  CIEAYIOIIUX  MPEIMETHBIX
00pa30BaTEIbHbIX PE3YJIbTATOB:

7 KIIACC

Pacno3HaBaTh H3yueHHBIE T'eOMETpUUYECKUE (UTYpPBI, ONPEAENATh MX B3aHUMHOE
pacrojoXeHne, u300paxaTb TE€OMETPUYECKHE (UTYpBI; BBIIOIHATH YEPTEXKU IO
YCIOBHIO 3ajaud. V3MepsATh JMHEHbIE W YIJIOBbIE BEIMYMHBI. Pemars 3agaun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OIIEHKY JMHEHWHBIX M YIJIOBBIX BEJIMYMUH IPEIMETOB B pealbHOU
KU3HU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Pa3nnuarh pazMepsl 3THUX OOBEKTOB IIO
HOPSAKY BETNYUHBI.

CTpouTh 4epTeKH K N€OMETPUUYECKUM 3ajJayaM (C HCIIOJIb30BAHUEM CMBICIOBOU
OMOPBI: HABOJIALIME BOIPOCHI U/WIH aIropuTMa Y4eOHBIX AEUCTBUI).

[Tonb30BaTHCS MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a]ad.

[IpoBOIUTE JOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKHX TEOPEM.

[lonp3oBaThCs  NpPHU3HAKAMH  PABEHCTBA  MPSMOYTOJIBHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEJACHHONW K TMIIOTEHY3€ MPSMOYTOJIbHOTO TPEYroJibHUKA, B
pPELIeHNH T€OMETPUYECKUX 3a7ad (C MCIOJIb30BAHUEM 3PUTEIBHON HAIVISIIHOCTH W/WIIU



BEepOAIbHON OMOPBHI).

OnpenensaTe NapajuiedbHOCTh MPSAMBIX C IIOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢
HUMHU cekymas. OmnpenensiTe NapajUieNbHOCTh MPSAMBIX C IOMOINBID pPABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM A0 TOYEK APYTOM MPSMOMU.

PemaTs 3ama4un Ha KeTyaToit Oymare.

[IpoBOIUTH BBIYMCIIEHHUS U HAXOJWUTh YMCIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX 3aJadax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  yIJOB, OOpa30oBaHHBIX MpPU [EPECEUEHUU JABYX
napajuIeNIbHbIX IPSAMBIX CEKyLIEH. PemaTh npakTHyeckue 3a1a4yi Ha HaX0KJIEHUE YTJIOB.

NmeTts npeacTaBiaeHue 0 NOHATHE FEOMETPUUYECKOTO MECTA TOUEK.

@opMyIMpOBaTh OINPEACICHUS OKPYXKHOCTM M Kpyra, XOpAbl M AUaMETpa
OKPY>KHOCTH, IIOJIb30BaThbCd HX CBOMCTBAMHU. YMETh NIPHUMEHATh 3TH CBOWCTBA IIpU
pELICHUH 3a1ad.

OpueHTHPOBAThCS B MOHATHUAX: ONHUCAHHAS OKOJIO TPEYTOJIBHUKA OKPYKHOCTD,

LEHTP OMUCAHHOM OKpyx)HOCTH. OnepupoBaTh Ha 0230BOM YpOBHE (paKTaMu O TOM, 4TO
OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA IMEPECEKaloTCsl B OAHOW TOYKE, U O TOM, YTO
CEpEANHHBIE NEPIIEHAUKYJIISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

OpueHTHPOBaTHCS B MOHATUAX U ONIEPUPOBATh Ha OA30BOM ypOBHE: KacaTellbHas K
OKPYKHOCTH, TEOpEMA O MEPHIEHIUKYIIPHOCTH KAacaTeIbHON U pajnyca, IPOBEAEHHOIO
K TOYKE KaCaHUsI.

HMMers mnpencraBieHue O MPOCTEUINMX T'E€OMETPUYECKUX HEPABEHCTBAX, UX
IIPAaKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE I'€OMETPUYECKHE IOCTPOCHUS C NOMOIUBK) LIUPKYJS MU
JIMHEUKU.

8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, TI0JIb30BATHCS
UX CBOWCTBaMH MPHU PEIICHUH N'€OMETPUUECKHUX 3a/1a4.

OpHeHTHpPOBAaTbCA B MOHATHA — TOYKH IEPECEUYEHHUS] MEANaH TpEeyTroJIbHUKA
(LeHTpa Macc) B pelieHrd 3a1ad.

Bnanete moHsATHEM CpelHEN JIMHUW TPEyTrOJAbHUKA M Tpamnelud, TPUMEHSATh HX
CBONMCTBA IIPU PELIEHUHU NMPOCTEUIINX N€OMETPUUECKHX 3anad. MiMers npencraBieHue o
Teopeme Dasieca U TeopeMe O MNPONOPUUOHAIBHBIX OTPE3KaxX, NPUMEHSATh UX IS
pelIeHHs MPAKTUYECKUX 3a7a4 (C OMOpOid Ha 3pUTEIbHYIO HATJIATHOCTH).

[IpumeHsATh TNpU3HAKKM TOJ00MS TPEYroJbHUKOB B PEIIEHWU HECJOKHBIX
reOMETPUYECKUX 3a]1aY.

[Tonb3oBaThcst Teopemoi [ludaropa nans  pemieHHs TEOMETPUYECKUX |
NPAKTUYECKUX 3a]1a4.

Brnagete NOHATHAMHM — CHUHYCA, KOCMHyca MW TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyrosbHUKa. [lonb30BaTbCsd 3TUMHM MOHATHAMHU Ui PELIEHUs
MPaKTUYECKUX 3aJ1a4 (Tpy HEOOXOUMOCTH C ONIOPOM HA alITOPUTM MPaABUIIA).

Boeruncnsars (pa3nuuHbIMU criocobamu) (C OMopoi Ha CHpaBOYHYHO MH(GOPMAIIHIO)
WIOAaAb TPEYTroJdbHUKA W IUIOWAAM MHOTOYTOJIbHBIX (uryp (monb3ysch, TIae
HEOOXOIUMO, KaJbKyJISITOpOM). [IpUMEHSATh NOJy4YeHHbIE YMEHHS B MPAKTUYECKUX



3a/1ayax.

Birazers NOHATUSAMM BIIMCAHHOTO U LIEHTPAJIBHOTO YTJIA, UCIIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriax MeXAy XOpJaMH (CEeKyIIMMH) U yIJie MEXIy KacaTelbHOW U
XOpJIOHM IIPHU PEIICHUH IPOCTEUINX T€OMETPUYECKUX 3a1a4.

Bianerp TNOHATHEM ONMCAHHOTO 4YETHIPEXYTOJIbHUKA, NPUMEHATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA NP PEIIEHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHAThP NOJNyYEHHBIE 3HAHWA HA MPAKTUKE — CTPOUTHh MATEMATHYECKHE
MOZENH ISl 3aJa4 peajlbHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOIIHME BBIYMCIEHUS C
OpUMEHEHUEM TNOoJ0o0Ms W  TPUTOHOMETpUM  (IIOJIB3YACh, TJ€  HEOOXOAMMO,
KQJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YTJIOB, HAXOJIUTh C UX MOMOUIBIO
pa3JIMuHbIC AJEMEHTHl MPSIMOYTOJBLHOIO TPEYTrOJbHUKA («PEIICHHE MPSIMOYTOIbHBIX
TPEYTrOJILHUKOBY). HaxoauTh (C TOMONIBIO KAJIBKYJISATOpA) JJIUHBI W YIJIBL JJIS
HETa0IMYHBIX 3HAUCHUH.

[Tonb3oBaThess (opmysiaMUd TPUBEJAEHUS W OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJECTBOM I  HAXOXJEHUS COOTHOLIEHUM MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM (C OITIOPOM Ha CIIPABOYHYIO MH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB [IJISi HAaXOXKACHUS Pa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYroJIbHUKOBY), MPUMEHSITh UX MPU PEIICHUU
MPOCTEHIINX T€OMETPUUYECKUX 3aad.

Brnanerp moHsATHAMH TIpeoOpa3oBaHUsl MOAO0OHS, COOTBETCTBEHHBIX AJIEMEHTOB
noa00HbIX (uryp. Ilonbp3oBaThCcsi cBOMCTBaMM TOA00US MPOU3BOJILHBIX (UTYDP, YMETh
BBIYUCIIATh JUIMHBI U HAXOAMTHh YIJIbl Y TOMOOHBIX (uUryp (o ajJroputMmy ydeOHBIX
nevicreuit). [I[puMeHATH CBOKCTBA MOJ00MS B MPAKTUYECKUX 3a7a4aX. Y METhb IIPUBOIUTH
IpUMEPHI TOJI0OHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

[Tons3oBaThcss TeopeMamu (IO BH3yalbHON OMOpPE) O MPOU3BEICHHH OTPE3KOB
XOp/I, O MPOU3BEICHUH OTPE3KOB CEKYIIHNX, O KBaJApaTe KacaTeIbHOM.

[Tonp30BaTHCS BEKTOpAMHU, TOHUMATh UX TEOMETPUUECKUN M (PU3UUECKHIA CMBICT,
NPUMEHSATh WX B pEIICHUH TeOMETpUYecKnx U (Qusmdeckux 3amad. [IpumeHsTh
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB I HAXO0XKICHUA JIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA TJIOCKOCTH, NMPUMEHSTH €ro B PEIICHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ad.

Bnaners noHATHSAMU PaBUIBHOTO MHOTOYTOJIBHUKA, ITTUHBI OKPY>KHOCTH, JJIUHBI
JyTU OKPYKHOCTH M PaJIMaHHOW MEpbl yrila, YMETh BBIYUCIIATH IUIONIAb Kpyra U €ro
yacTeil (¢ onmopoil Ha crnpaBoyHyro UH(opMaluio). [I[pUMeHsITh MONTydeHHbIE YMEHHS B
NPaKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM UEHTPHI) CUMMETpUU (uUryp, NPUMEHATH JIBHXKCHUS
MJIOCKOCTHU B MPOCTEUIIUX CITyYasX.

[IpuMeHSATh MOJNyYEHHBIE 3HAHWUA HA MPAKTUKE — CTPOUTh MATEMAaTHYECKUE
MOJENH ISl 3a]ad pealbHOM KU3HU U TMPOBOJAUTH COOTBETCTBYIOIME BBIYUCICHUS C
NPUMEHEHUEM OO0 U TPUTOHOMETPUYECKHUX (PYHKIIMI (MOJIB3YACh, I/1€ HEOOXO0IUMO,
KaJIbKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 'OAAM OBYYEHMUS)

7 kaacc (68 u)
HasBanue
pasnena
OcHoBHOe coiep:kaHHe OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4arOLIUXCs
(TembI) Kypca
(uuciao
4acoB)
Ipocreiimue IIpocreiimmne reoMeTpuyeckne 00beKThI: TOYKH, IPsiMble, | POPMYJIMPOBATH OCHOBHbIE IIOHATHS M ONIpeeIeHHUsI.
reoMeTpuiecKkue | JIy4H M yIJIbl, MHOTOYI'OJIbLHHK, JIOMAHAH. Pacno3zHaBaTh H3yYeHHble TreoMeTpuuyeckue QUIypbl,
durypsi CMesKkHbIe M BepTHKAJIbHbIE YIJIbI. onpeneJsiTb HUX B3aHMHOE PAacIoJIOKeHHe, BBINOJHATH
U MX CBOIiCcTBA. Pabora ¢ npocreiilummMmn YyepTeé:Kk MO0 YCJOBHIO 3aaauMm  (C  HMCHOJb30BaHHEM
N3mepenne YyepTesKaMH. CMBICJIOBOM  ONOPBI: HABOASIIIME BONPOCHI  WM/WIN
reomerpuyeckux | M3mepeHue JIMHEHHBIX W YIJIOBBIX BeJHYMH, aJIropuTMa y4eOHbIX JIeificTBHIl).
BeJINYHH BbIYHCJIEHHE OTPe3KOB U YIJIOB. IIpoBoanTh mpocCTeiillIMe TOCTPOEHHS C TOMOLIbLIO
(14 9) Iepumerp u miaomaas ¢uryp, cocTaBIeHHBIX HHUPKYJIS U JHHEHKH.
U3 NPSIMOYT 0JIbHUKOB. N3mepsaAT,  JMHeliHbIE W YIVIOBble  BeJHYHHBI
reoMeTpu4YecKUX M NPAKTHYEeCKUX 00bEKTOB.
Onpenensitb  «HAa  1y1a3»  pa3Mepbl  peajIbHbIX
00bLEKTOB,
NPOBOAUTH IPy0YI0 OLIEHKY UX Pa3MepoB.
Pemats 3a1aun Ha BbIYHCJIEGHHME JJIUH OTPe3KOB M
BeJIUYHH YIJIOB.
Pemats 3ajaum Ha  B3aHMHOe  PacHoJiOKeHHe
reomerpuueckux ¢uryp.
IIpoBoaurs  KIACCH(PUKALMIO  YIJIOB, BbIYUCJIAATH
JIMHeliHble W  YIJIOBble  BEJMYHHbI, MPOBOJAUTH
HeCJI0KHbIe He00X0JUMbIe /I0Ka3aTeIbHbIe PACCYKICHHUS.
3HAKOMHUTBCS C HCTOPHEN PAa3BUTHS F€OMETPUM.
Tpeyroabuuk IlonsiTHe 0 paBHBIX TpPeyroJbHUKAX M mNepBHYHble | Pacmo3dHaBaTh mapbl PpaBHBIX TPeYroJbHMKOB HA
U (22 v) NPeICTABJICHHS O PaBHBIX (KOHIPYIHTHBIX) (uUrypax. | roroBbIx 4eprexax (¢ yKa3aHWeM THPH3HAKOB) IIpH

Tpu npu3sHaka paBeHCTBA TPeyroJLHHUKOB.
IIpu3Haku paBeHCTBA NMPAMOYIOJIBHBIX TPEYroJbHHKOB.
CBoiicTBO MeIMaHbI NPSIMOYT0JILHOTO TPEYTr0JIbHUKA.

He0OX0IMMOCTH ¢ BU3YaIbHOM ONOPOW.
BbiBoAuTHL cieacTBUA  (PAaBEHCTB COOTBETCTBYIOLIMX
3J1eMEHTOB) U3 PABEHCTB TPEYroJbHUKOB.




PaBHoOepeHHbIE W PaBHOCTOPOHHHE
TpeyroJbuuku. IIpuznaku u
CBONCTBA paBHOOEAPEHHOI'0 TPEYI0JIbHUKA.
IIpoTuB 6oJibIeil CTOPOHBI TPEYTrOJbHUKA JICKHT
00JIbIIUIA YTOJI.
IIpocreiimine HepaBeHCTBAa B TIeOMETPHH.
*HepaBeHCTBO TPeyroJibHUKA.

DopmMyJIMpPOBATH onpeae/IeHUs:
OCTPOYI0JIbHOI0, TYNOYI0JILHOIO,
NPSIMOYI0JIbHOT0, PABHOOEIPEHHOI0, PABHOCTOPOHHEI0
TPEYroJbHUKOB; OHMCCEeKTPHCBHI, BBICOTbI, MeIHAHBbI
TPeYroJbHHUKA; cepeMHHOr0 NepneHAUuKYJsipa oTpe3Ka;
nepuMeTpa TPeyroJbHUKA NPH He00X0AMMOCTH € OIIOPOH

Ha aJITOPUTM IMpaBuJja.

HepasencTBo 1omMaHoIT*. ®opmyMpoBaTh CBOlicTBa " NMPU3HAKH
IIpsiMOyTroJIbHBIH TPEYroJbLHUK ¢ YrjioMm B 30°. PaBHOOEIPEHHOT0 TPEYr0JIbHUKA.
IlepBble MOHATHS 0 JOKA3ATEJBCTBAX B Crpouths uYepTexu, pemiaTb 3aJa4YH € T[OMOIIbIO
reoOMeTpHH. HAXO0K/ICHUsI PABHBIX TPEYI0JIbHHKOB.
IIpuMeHAT, NPHU3HAKM PaBEHCTBA MNPAMOYTOJbHBIX
TPEYroJbHMKOB B  3ajadax (¢  HCHOJb30BaHHEM
CMBICJIOBOH  ONOPbI: HABOASAINME BONPOCHI  H/WJH
aJIroOpuTMa y4eOHBIX JeHCTBH).
Hcnoab3oBarb nudposbie pecypcsl I
HcCIIeI0BaHus
CBOMCTB M3y4aeMbIX Guryp.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS FeOMEeTPHH.
IMapajuensn IMapanieabHble npsiMble, HUX cBoiictBa. Hakpecr | @opMyaupoBaTe  NOHATHE  NMAPAJLIEIbHBIX
ble IpsAAMbIe, JesKalMe, COOTBETCTBEHHBbIC M OJHOCTOPOHHHE YIJIbI NMPSAMBIX,

CyMMa yIJji0B

(oOpa3zoBaHHBIe INIPH IepeceYeHHMH MapajleJdbHbIX

HaX0AUThb NMPAKTUYICCKUEC IPUMEPLI.

TPEYroJbHUK NPSAMBIX CeKYyLIeH). H3yuyaTh cBOMCTBA YIJI0B, 00pPa30BaHHBIX NPH
a (14 v) IIpu3Hak mnapa/uleIbHOCTH NPSIMBIX 4Yepe3 PaBEHCTBO | INepecevYeHUM NMapauieIbHbIX NPAMBIX CeKyLIe
PACCTOSIHHI OT TOYEK OJHOM NPsAMON 10 BTOpoii npsimoii. | IIpoBoauTh nokasareabcTBa. DOpmMyTHPOBATH Teopemy
CymmMma yIJ10B TPeyroJbHUKA " NapajuieJbHOCTH JIBYX MPSIMBIX € TOMOIILI) YIJIOB,
MHOTI'0YT0JIbHUKA. Buaemnne YIJIbI 00pa30BaHHBIX NPH NepecevYeHNH ITUX NMPAMbBIX TPeThel
TPeYroJbHUKA NPSIMOM.
Bbrunciasite cyMMy yriioB TpeyrojibHUKA 1
MHOroyroJjbunka. Haxonqurs YHCJIOBBIE M OyKBeHHbIE
3HAKOMHTBCS € HCTOPUEll pa3BUTHS FeOMeTPUH.
OxpyskHOCT OKpy:KHOCTBb, XOpAbI M JAHAMETPBI, HX CBoicTBa. | POPMYJHMPOBATH ONpeEdCJCHHA: OKPYKHOCTH, XOPIbI,
b M KpYT. KacarenbHas k okpyskHOoCcTH. OKPY:KHOCTDH, BINCAHHAS B | JMaMeTpa M KacaTeJbHOH K OKpyxHocTH. M3ydaTth HX
I'eomerpuueckue | yroa. *Ilonstme o I'MT, npumenenume B 3ajgavdax. | CBOMCTBA, IPM3HAKH, CTPOMTH YEPTEKH.

BuccekTpuca M cepelMHHbIN




NOCTPOCHH NepneHANKYJ/IsIpP Kak reoMeTpUu4ecKue MecTa ToUeK *. HccnenoBatb, B TOM 4HCJIEe HMCHOAb3YS HHU(pPOBbIE
a1 (13 9) OKpy:KHOCTb, OIIMCAHHAS OKO0JI0 TPEYIOJbHHUKA. pecypchbl: OKpPYKHOCTb, BIHMCAaHHYI0 B YI0J; LEHTP
BnucanHasi B TpeyroJibHUK OKPY’KHOCTb. OKPY’KHOCTH, BIIMCAHHOW B yroJ; PaBeHCTBO OTPE3KOB
IIpocTeiimme 3a5a4u Ha MOCTPOEHHE. KacaTeJbHbIX
*Ucnmoan3oBars Merox I'MT pas  [aokasarebCcTBa
TeopeM 0 NepecevyeHuH OMCCEeKTPHUC YIJIOB TPeYroJbHUKA
U CepeJUHHBIX MNEPHEHAHUKYJISIPOB K  CTOPOHAM
TpeyrojabHHuKa ¢ nomompo I'MT.*
OBianeBarh NOHATHSAMH BIHCAHHOM W ONHCAHHOM
OKPY:KHOCTell TpeyroJibHMKa, HaXOAUTh LEHTPbI 3THX
OKPYKHOCTEH ¢ ONOPOii HA AJITOPUTM NpPaBHJIA.
Pemiatb ocHOBHBIE 3a/lauM  HAa TMOCTPOEHHMe: YrIJia,
PaBHOIO0 JAHHOMY; CePeJMHHOI0 IEepPHeHAUKYJsIpa
JAHHOT0 OTpe3Ka; NMPSMOM, NMpoxoAsel Yepe3 JaHHYIO
TOYKY M  INEepHeHJAUKYJIAPHON  JaHHON  NPAMOM;
OMcceKTpHCbl JaHHOIO0 YIJa; TPeYroJbHHKOB IO
Pa3jJMYHBIM  JJIEMEHTAaM IIPpM  Heo0X0AMMOCTH €
HANPaBJSAIOLIEH TOMOLIBIO.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS FeOMEeTPHH.
IloBTOpPEHHM IloBTOpeHue u 00001IEHNEe OCHOBHBIX MOHATHI M Pemath 3an1auuM Ha MOBTOpPeHHe, WLIIOCTPUpYIOLIUE
e, MeTO/I0B Kypca 7 KJacca. CBSI3M MEKIY Pa3JIHYHBIMHU YaCTAMH Kypca.
00001IeHHe
3HAHUH
(CA))
8 kuacc (68 )
Ha3Banmue
pasjaena
OcHoBHOe coaepxaHne OcHoBHBIEC BU/bI 1eSITEIbHOCTH 00y4aI0IIUXCS
(TemMbl) Kypca
(4ucio
4acoB)
YeTbIpEXyroJibH [Mapanaesorpamm, ero mpusHaku U cBoiicTBa. YactHbie | U300paxkaTsh U HAXOAUTH HA YepPTexKAX
UK H cay4am MapajuielorpaMMoB (IPSIMOYIOJIbHHUK, POMO, | 4eThIPEXyroJbHUKH PA3HbIX BUI0B U UX 3JIEeMEHTHI.
(12 v) KBaJApaT), HMX Npu3Haku u cBoiictBa. Tpameuusi.. | @opmyaupoBaThb onpeaeIeHus:
PaBHoOOKast U NPSAMOYTOJIbHAS TPANlCLNHU. napaJjiejorpamMma,
NPSAMOYIroJbHIKa, poM0a, KBaapaTa, Tpaneunu,




| PaBHOOOKOI




*YnBoenue meauansl. LlenTrpanbHas cummerpus *

Tpaneuuu, NpsiMOyroJibHON Tpaneuuu.

HUcnosab30BaTh NpH pelleHHH MPOCTeHIIUX 3aaa4
NPU3HAKH " cBoiicTBa: napaJjiejgorpamma,
NpsIMOYroJibHMKa, pom0a, KBaJapaTa, Tpaneuuu,

PaBHOOOKOM Tpanmeunu, NPAMOYI0JbHOM Tpanenun.

[IpuMeHATHL MeTOJ YABOEHHS] MeAUAHbI TPEYroJbHUKA

€ OMOPOii HA AJTTOPUTM NPaBUJIA.

HUcnoab3oBars 1Hu(ppoBbIe pecypchbl s
HCCJIEJOBAHNS CBOICTB N3y4aeMbIX

¢uryp.

3HAKOMHUTBHCS ¢ HCTOPUEN Pa3BUTHS FreOMeTPHUH.

Teopema *Teopema daseca 1 TeopemMa 0 NPONOPUHOHAIBHBIX IIpoBoAUTH TMOCTPOEHHS C MNOMOIILI0 ULHUPKYJIS H
daneca u orpe3kax.* CpenHsisi JMHMSA TpeyrojbHuKa. Tpanenus, eé JUHEHKH ¢ HCIoJb30BaHue TeopeMbl PDajeca U
TeopeMa 0 CpeAHsA JIUHUS. TeopeMbl O NPONOPUHUOHAJBHBIX OTpPe3Kax, CTPOUTH
NPONOPIUOHAT *[IponopuuOHAJIbHBIE OTPE3KH, IOCTPOCHHE YeTBEPThINi NPONMOPUHOHAJIBbHBIH OTPE30K ¢ ONMOPOM Ha
bH bIX YeTBEPTOro NPONOPIHOHAIBLHOIO 3PUTEIbHYI0O HATVIATHOCTb.
oTpe3Kax, OTpe3Ka. Haxonuth mnogo0Hble TPeyroibHUKH HAa TOTOBBIX
no00HbIe CBoJicTBa IEHTPAa MacC B TPEYroJibHUKE. yepreskax ¢ yKazaHMeM COOTBETCTBYHIIUX NPU3HAKOB
TPEYIroJbLHUK IlonoOnbie  TpeyroibHnuku. Tpu  npusHaka 1o100Ms NPH He0OXOAMMOCTH € BU3YAJIbHOI OIOPON.
u (15 49) noaooust TpeyroJbHUKOB *. [IpakTHyeckoe Pemars 3ajaum Ha mNoOJ00HBIE TPEYIrOJbLHUKH C
NpUMeHeHHue. NOMOIIBI0O CAMOCTOSITEJIbHOTO MOCTPOEHUSI YepTe:keil u
HAXO0KICHUS NOJA00HBIX TPEyroJIbHUKOB npu
He00XO0MMOCTH € HANIPABJISIIONLIEH MOMOILIBIO.
IIpoBoauTs  JgOKa3aTeIbCTBA € HCHOJb30BAHMEM
NPU3HAKOB TMOAO0MSI HECJO0KHBIX TeOMeTpPHYeCKHX
3a/1a4 € ONOPOi HA AJITOPUTM Y4eOHBIX JAeHCTBHUM.
I[IpuMeHATH mNOJy4YeHHble 3HAHUSI TPH pPelleHHH
reOMeTpMYeCKHX M  MNPAKTHYECKHX 3a4a4  MNpH
He00XO0MMOCTH € HANIPABJISIIONLIEH MOMOILIBIO.
3HAKOMHUTBCS ¢ HCTOPUEI Pa3BUTHS FeOMETPHH.
Inomans. IlonsiTHe 00 001Ieli TEOPUM MIOLIA/IH. OBjaaneBaTb NePBUYHBIMH  MPEACTABJICHUSIMH 00
Haxoxaenue @opmyJibl VIS IUIOIIAAU TPeEYroJbHHUKA, o0meil Teopum miomaau (Mepbl), GopmyaIMpoOBATH
nJiomaaen napaJuieJiorpaMmma. CBOMCTBA NJIOIIAIU, BHICHATH UX HATJISIHBIA CMBICJIL.
TPEyroJibHUKOB *OTHOLIEHHE IJIOIA/Ael TPEYroJIbHMUKOB ¢ 00IUM IIpuMeHATH dopmynbi 101U

OCHOBAHHEM WJIM 00LIel BLICOTOM.

napaJjaiejorpamma,




u BblunciieHne  miomageil  ClI0KHbIX  GUIYyp  4epe3 | TPeyrojibHMKAa, Tpalelud C OMOPOH Ha CHPABOYHYIO
MHOI'0YI'0JIbHbI pa30ueHne Ha YacTH U A0CTPOeHHe. * HHpopManuIo.
X ¢uryp. IInomanu ¢puryp Ha Kiaeryaroi Oymare. IIpumeHsTH dopmyibl 101 AU
[nomanu IInomagu mnonodHbIX ¢uryp. BbplumcieHne mnJIoOMIALEH. BBINYKJIOTO YeThIPEXYTroJIbHUKA Yepe3
MOA00HBIX 3aaum ¢ IPAaKTHYECKUM coJep:KaHueM. *Pelienue 3a1a4 ¢ | AMATOHAJIM W yYroJ MeXK1y HHMH € ONOpPOHM Ha
¢uryp (14 v) NMOMOIIBIO METO/Ia BCIIOMOraTe/IbHOM IUIomaau. * CIPAaBOYHYI0 HHPOPMALUIO.
Haxoauth miaomaau ¢puryp, u3o0pakéHHbIX Ha
KJIeT4aToi Oymare, HcNoJib30BaTh pa30MeHHe Ha YaCTH
U J10cTpoeHue. Pazoupars npumepbl HCHOJb30BAHMS
BCIIOMOraTe/IbHOM IUIOIIAAU ISl pelleHust
reoMeTpMYeCKHUX 3a/1a4.
Haxomutpy miomaau mogoOHbIX (UIyp ¢ Omopoi
HA CIIPABOYHYI0 HH(OPMALMIO.
Bb1uncaATh IUIOIAAN PA3JIHYHBIX MHOTOYT0JIbHBIX
(uryp. Pemars 3a5a4n Ha 1015 ¢ IPAKTHYECKUM
coJepKaHHeM Iocje COBMECTHOI0 AHAJIM3A.
Teopema Teopema Iludaropa, ee nokazareqbcTBO U npuMeHeHue. | @opmyauposath Teopemy Iludaropa, ucnoab3zoBarn eé
IMudgarop Oo0paTnas Teopema Ilndaropa. B IPAKTHYECKHUX BBIYHCICHUAX.
am OmnpenesieHne TPUTOHOMETPHYECKUX (YHKIUH ocTporo | Buagers NMOHATHSIMH TPUTOHOMeETPUYeCcKHMX (yHKuMit
HayaJa yria, TPUTOHOMETPHYECKHe COOTHOLICHHUSA B | OCTPOro yrja, NpoBepsiTb UX KOPPEKTHOCTb.
TPUTOHOMETPHH NPAMOYI0J1bHOM TpeyroJbHHUKe. OcHoBHOe | BhIBOANTHL TPUTOHOMETPUYECKHE COOTHOLIEHHUSA B
(10 v) TPUTOHOMETPHYECKOE TOXKIECTBO. NPAMOYIOJIbHOM  TpPeyroJbHUKE ¢  ONOpoil  Ha
CooTHOIIEHHS MeEXK1Y CTOPOHAMH B MNPSMOYIOJbHBIX | CINPaBOYHYIO HH(opMaLHIO.
TPeyroJbHUKAX ¢ yriaamu B 45° u 45° 30° u 60°. HccaenoBars COOTHOLIEHUSI MeKAY CTOPOHAMHM B

NPAMOYI0JbHBIX TPEYroJbHUKAX ¢ yriaamu B 45° u 45°;

30° u 60° ¢ HanpaBJASAOIIEeH TOMOIIBIO.

Hcnoas3oBars  (popmyJibl NPUBEICHUSA U
OCHOBHOE TPUTOHOMETPHYECKOe TOKAECTBO

AJISl HAXO0K/AeHUs COOTHOLICHUH MexKIy
TPUTOHOMETPUYECKMMH
(GyHKIUAMHU Pa3IMIHbIX
YyIJIOB  COIOpPOil HA
CIIPABOYHYI0 HH(pOpPMALMIO.

IIpuMeHATL MNOJIyYeHHbIe 3HAHUSL M YMEHHMs IIpH

pelleHuH NPaKTHYeCKUX 3aja4d (IpH HeoOXOJUMOCTH C

OIIOPOil HA AJITOPUTM NPABUIIA).

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS reOMETPHH.

OCTPBIX




Yrasl B BrnucanHble W HeHTPajdbHbIe YIVIbl, Yroja Mexay | ®@opmyaMpoBaTh OCHOBHBIE ONpede/IeHUs, CBA3AHHbIE C
OKPYKHOCT KacaTeJbHOH H XOPI0H. yrilaMH B Kpyre (BHHCAHHBIA YroJi, HEHTPaJIbHbIN
U. Yribl MeKIYy XOpAaMH U CEKYIIMMMU. yroJ).
Brnucannbl BnucanHble W ONMHCAHHBIE YeTHIPEXYroJbHUKH, HX | HaxonuTh BnmucaHHble YIJIbI, ONHpAOLINecs Ha OJHY
en NpHU3HAKU U cBoiicTBa. IlpuMeHeHne 3THX CBOMCTB NPH | AYrY, BBIYMCIAATH YIVIbI C IOMOIIBI0 TEOPEMbI O
ONHCAHHBI pelIeHuH reoMeTPHYeCKHX 3a/1a4. BINMCAHHBIX  yIJIaX, TeOpeMbl O  BIHMCAHHOM
e B3auMHoe pacnoJiokeHue IBYX OKpy:kHoOcTeil. KacaHume | 4eThbIpéXyro/jbHHKe, TeOPeMbl 0 HEHTPAJIbHOM YIJIe IPH
YeTbIPeXYroJbHH | OKPYKHOCTEid. HEe00XO0MMOCTH ¢ BU3YaJIbHOH OMOPON.
K H. HccaengoBartb, B TOM 4YHCJIe ¢ NOMOIILI LH(POBBIX
KacareabHbl pecypcos, BIIMCAHHbIE " ONHUCAHHbIE
e K YeThIPEXYroJbHUKH, BBIBOAUTh HX CBOHCTBA M
OKPY:KHOCTH NPHU3HAKH NOCJIe COBMECTHOI0 aHAJIN3A.
. Kacanme HMcnob30BaTh 3TH CBOMCTBA M NPU3HAKH NIPHU PellIeHNH
OKPY’KHOCTE 3ajay.
i (13 9)
IloBTOpEeHHU IloBTOpEHHE OCHOBHBLIX NOHATHH M MeTOA0B KypcoB 7 | Pemars 3aja4yM Ha MOBTOpPEeHHE, WIIIOCTPUPYIOLIHE
e, u 8 kiaccoB, 00001IeHHE 3HAHUIA. CBSI3M MEXKAY Pa3IHYHBIMU YaCTAMH Kypca.
o0o0menne
3HaHUI
(44)

9 kaacc (102 )

Ha3zBanue
pasjiena
OcHoBHoOe coaep:kaHne OcHoBHbIE BU/bI 1eSITEIbHOCTH 00y4aIOLIUXCS
(TeMBI) Kypca

(umcJio

4acoB)
Tpuronomerpusi. | OnpeaesjieHne TPUTOHOMETPUUYECKUX (PYHKIMI yri1oB o1 0° | DopMyJMpPOBATH OMNpeJe/ieHus] TPUTOHOMETPHYeCKHX
Teopembl ao 180°. KocumHyc M CHHYC NpPsIMOrO W TYNOrO yrja. | (P)yHKHMH TymbIX H NPSIMBIX YIVIOB € BH3YAJbHOH
KOCHHYCO Teopema kocunycon. (O0001eHHAas)) TeopeMa CHHYCOB (¢ | omopoii. @@opMmyaupoBaTh TeopeMy KOCHHYCOB U
BH paanycoM ONMCAHHOH OKPY:KHOCTH). HaxoxkaeHwe UIMH | Teopemy CHHYCOB (c paznycom OIMCAHHOM
CHHYCOB. CTOPOH ¥ BeJIUYMH YIJI0OB TPEYIroJbLHHUKOB. OKPY:KHOCTH).
Pemenue dopmyJia IJIOIIAAU TPEYroJbHUKA 4Yepe3 ABe CTOPOHBLI M | Pemare TPeyroabHUKH ¢ ONOPOH Ha AJIrOpHTM
TPEYroJIbHUK yroJ MEXKAY HUMH. ®opmy.a IVIOIAAM | Y4eOHBIX JAeHCTBHIA.
oB (17 1) YeTBIPEXYTrOJbHUKA Yepe3 ero AMaroHaaM W yroj Mexay | Pemars, mnpakTudeckue 3agadd, CBOAsIINHECH K

HHMMH. HAXO0K/IEHUI0 Pa3JIUYHBIX 3J1eMEHTOB TPeyroJbHUKA.




HpaKanecxoe NPUMEHECHHUE TOKA3AaHHBIX T€OpPEM.

IIpeoopa3zoBanne | *IlonsaiTHe 0 mnpeoOpazoBaHuu mnOAOOHUS. OcBauBaTh MNOHAATHE MNpeo0pa3oBaHMsA  MOLOOMS.
noxoousi. CooTBeTcTBEHHbIE JJIeMEHTBhI MOJ00HBIX HccnenoBarh oTHOLIEHME JIMHEHHBIX 3JIEMEHTOB (pUTyp
Metpuyeckun (puryp. npu npeodpasosanuu mnonodusi. Haxonuts npumepsl
e Teopema o0 mnpou3BegeHUM OTPe3KOB XOpA, TeopeMa O | MOA0OHUsI B OKpY:Kawoulei AeiicTBUTEJIbHOCTH.
COOTHOLIICHH NPOU3BEICHUH OTPE3KOB CEeKYyUIIWX, TeopeMa 0 KBajapare | *BbIBOAMTH  MeTpHYeCKHe  COOTHOLICHHSI  MEKIY
B KacatebHOl. [IpuMeHeHNe B pelleHUHM reOMeTPHMYECKHMX | OTpe3KaMHM XOpJA, CeKYIIMX M KacaTeJbHbIX C
OKPYKHOCTH 3amad. * HCIOJIb30BAHMEM BIIMCAHHBIX YIVIOB M TOJ00HBIX
(10 ) TPEeyroJbHUKOB.
Pemath reomerpuyeckue 3aJa4u M 3a1a41 U3 peabHOMI
JKH3HM € UCTI0JIb30BAHUEM MOJTO0HBIX TPEYTr0JIbHUKOB. ¥
Bexto Onpenesnenne BeKTOPOB, CJIOKeHHE M PAa3HOCTh Hcnonb3oBaTh BeKTOPbl KaK HaNpaBJ/ieHHbIE OTPe3KH,
psi (13 BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCJIO. HCCJIeIOBATh TreoMeTpUYeckMid  (mepeMellleHHe) U
4) Du3nyecKuil U reOMeTPUYECKHIl CMBICT BEKTOPOB. (uznyecknii (cuia) cMbBICIABI BEKTOPOB € ONOPOIl Ha
Pa3nokenne BeKTOpa Mo ABYM HEKOJJIHHEAPHBIM BOIIPOCHBII IJIAH.
BekTopaM. Koopaunartel BekTopa. 3HaTh ompeaeleHHMsi CYyMMbl H Pa3HOCTH BEeKTOPOB,
CxansipHoe mpomu3BeJeHHE BEKTOPOB, €ro INpHMEHEHHe YMHOKCHHSI BEKTOpa Ha  4YHCJIO, HCCIeI0BaTh
AJIS1 HAXO0K/AeHUSsI 1JIHH U yTJI0B. reoMeTpuyeckuii. HM  (U3MYECKHIl CMBICJABI  ITHX
Pemenue 3a1a4 ¢ nOMOIIbIO BEKTOPOB. onepaumi.
IIpumeHeHNe BEKTOPOB /I pelleHUusl 3a1a4 Pemate reomerpmuyeckue 3ajAavM ¢ HCIHOJIb30BAHHEM
KMHEMATHKH ¥ MEXaHHMKH. BEKTOPOB.
PackianbiBaTh  BeKTOp 1O  JABYM
HEKOJIJIMHEAPHBIM BEKTOpPaM.
Hcnosb3oBarh  cKalsipHOEe TPOM3BeEAeHHUE
BEKTOPOB,
BBIBO/JUTH €r0 OCHOBHbIE CBOHCTBA.
BbruncasaTs, cymMmMy, pa3HOCTb M CKaJsIpHOE
Npou3Be/ieHNe BEeKTOPOB B KOOPANHATAX.
IIpuMeHATH CKaNSAPHOE NPOU3BEICHHE IS
HAXO0K/ACHHUSI AJTUH U YIJIOB.
JexapToBbI JlexapTOBbI KOOPANHATHI TOYEK HA IVIOCKOCTH. OcBauBaTh NOHSITHE NPAMOYT0JIbHON CHCTEMbI
KOOPJAUHATHI *YpaBHeHHe NPAMOi.* Yri0Boii K03(pPuuMEeHT, TAHIEeHC | KOOPAUHAT, 1eKAPTOBBIX KOOPAMHAT TOYKH.

HA IVIOCKOCTH
81

yIJIa HAKJIOHA, NapaJlleJbHbIe U NePIeHINKYIAPHbIE

npsiMbIe.

YpaBHenue okpy:xkHoctd. Haxoxaenue KoopaumHat
TOYEK NepecevyeHusi OKPYKHOCTH M IIPSMOH.

MeToa KOOPAMHAT NPH PeLlIeHUH NeOMEeTPHYECKHUX 3a/1a4.

HccaenoBarb ypaBHeHHe NPAMOM M OKPYKHOCTH €
OIOPOil HA BONPOCHBIM IJIAH.

HaxoauTh HeHTP M paguyc OKPY’KHOCTH IO e¢
YPaBHEHHIO.

Pemiath  3a7a4d HAa HAXOKAECHHE TOYeK




nepeceyeHust




Hcnoan3oBaHue MeTOAa KOOpAMHAT B NPAKTHYE€CKHUX
3agavyax

NPSAMBIX U OKPYKHOCTEH ¢ MOMOIIbLIO MeTO1a
KoopauHat. Mcnoab30BaTh CBOCTBA YIJIOBOIO
KO3((puuMEeHTAa NMPAMON IPH peLIeHuu 3a4a4, AJIs
omnpeae/ieHUs PacHoJIOKeHUs TPSIMOIA.

IIpumeHATH KOOPAMHATHI npu peleHnu
reoOMeTpMYeCKUX ¥  TNPAKTHYECKHUX  3aaa4, AJs
MOCTPOEHUSI MATEMAaTHYECKHX MoJejed peajbHbIX
3a1a4 («MeTOoJ KOOPANHATY).

IHonb30BaTbess IS TOCTPOEHMST M HCCIAEA0BAHMM
uM(poBLIMH pecypcamu.

3HAKOMUTBCS C HCTOPUEN Pa3BUTHSI TeOMETPUH

IIpaBuibHbIE IIpaBuiabHBIE  MHOIOYIrOJIbHMKH,  BbluHcCJeHHe  uXx | DopmyampoBarthb onpeaeieHue
MHOIOYTOJIbHMKH. | 3JIeMeHTOB. Yuncjo 7w M AnuHA oKpyxkHocTH. /liMHa nyru NPaBHJIbHBIX
Juna oKkpy:kHocTH. Paguannas Mmepa yrua. MHOT0YT'0JIbHUKOB, HAXOAMTh UX 3JIEMEHTHI.
OKPY’KHOCT IInomans Kpyra u ero 3jemMeHTOB (cekTopa M cerMeHTa). | Iloab3oBaTbess  MOHATHEM  UIMHBI  OKPYXKHOCTH,
Hu Borunciienue miomajaeii Guryp, BKIOYAIOMMX 3J1eMeHTbl | BBEICHHBIM c MOMOILIbIO NMPaBUIBHBIX
IUIOIA/Ab Kpyra. MHOTI'0YT'0JIbHUKOB, ONpefe/siTh YUCJIO T, AJIUHY AYTH U
Kpyra. PaJlHAHHYIO Mepy yIJa 1o oopasuy.
Boruuciienune IIpoBoauTs mnepexoa OT paguaHHOW Mepbl yria K
niomajaei rPajgyCHOI U HA00OPOT MO BU3YaJIbHOI omope.
(12 v) OnpeaeasiTe JIOMIAAL KPYra.
BeiBoauth ¢gopmyJibl (B rpayCHOM U PAAUAHHON Mepe)
AJIsl AJIMH YT, IUIOIIAJ el CeKTOPOB M CerMEeHTOB C
OIOPOii HA BONPOCHBIN IJIAH.
BoruncasaTs miomanu Guryp, BKIIOYAKMIKUX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ ONOpPOd Ha CIPaBOYHYIO
HHpopManuIo.
Haxoauth nmiomaau B 3a1a4ax peajbHOH JKU3HM.
JBrxkeH *IloHsiTHE O ABUKEHNH MJIOCKOCTH. Pa3oupars npumepsl, WULIIOCTPUpPYIOUIUE TOHATHS
ust ITapanueabHbIi NepeHoc, NOBOPOT U cumMeTpus. Ocu n ABUKEHUsI, HEHTPOB M 0Ceil CHMMETPHH.
IJIOCKOC LEeHTPbl CHMMeTPHH. ®opMyJIMPOBaATH omnpeaeneHust NnapaJuieJIbHOT 0
™ (8 4) IIpocTeiimme npuMeHeHUs! B peIICHUHN 32124 *, NepeHoca, MOBOPOTAa M 0CeBOl  CHMMeETPHUH C

BHU3YaJIbHOU omopoii. HaxoauTh HemoABHKHBbIE TOYKH
mo oopasmy.

HaxoauTe wEHTPBI M OCH CHMMETPHHM HPOCTEHIIMX
¢uryp no oopasuy.

*[IpuMeHATH Napajie/ibHbIii MepeHoC M CHMMETPHI0
npu




peleHud reoMeTpruYecKnx 3aaay (pa3ouparb
npumepsl). Ucnoib30BaTh /151 NOCTPOECHUS U
ucciaenoBanni undposbie pecypebl *

IToBTOpEHHeE,
00001IEHHE,
cucTeMaTH3auusi
3HAHUHA

(34 v)

IloBTOpEHHE OCHOBHBIX NOHATHI W METOI0B KYypPCOB
7—9
KJIaCCOB, 000011IeHHe U CHCTeMATU3alusl 3HAHU.

IIpocreiimue reomerpuyeckue QGUIypbl M HX
cBolicTBA.

H3mepenne reoMeTpu4ecKux BeJIMYUH.

TpeyronbHuku.

IMapa/uieqbHbIe M epHEHINKYJISIPHbIE NPSIMbIE.

OxkpyxkHocTh M Kpyr. I'eomeTpuyeckne NmoCTpPOEHHUS.
Yriael B

OKPY’KHOCTH. BrnmucaHHble W ONHCAHHBIE
OKPYKHOCTH
MHOI'0YI'0JIbHUKOB.
IIpsaMast ¥ OKPYKHOCTD.
YeTbIpEXyroJibHUKH. Bnucanneie U
ONMCAHHBIE
YeThIPeXyroJbHUKH.

Teopema Iludaropa u Hayana TpuroHomerpun. Pemenne
o0mux
TPEeYroJbHUKOB.

IIpaBujibHBbIE MHOTOYI0JIbHUKH.

IIpeoOpa3oBanusi  MJIOCKOCTH. JABuxenust.
IToxooue.
Cummerpus.
Ilnomans. Bprumciaenme miaomanaeii. Ilmomaam
NMOXO00HBIX
¢uryp.

I[eKapTOBLI KOOPAUHATHBI HA IIJIOCKOCTH.

OnepupoBaTh NOHATHAMH: (PUrypa, TOUKA, NpPsAMAs,

yroJ,

MHOT'OYTO0JIbHUK, PaBHOOEAPEHHBIH U

PAaBHOCTOPOHHUI

TPEeYroJbLHNUKH, NMPSAMOYTOJbHbIN TPeyrojabHHUK,
MeIHaHa,

OuccekTpuca M BBICOTA TPEYroJbHHUKA,

napaJjJjiejiorpamm,

poM0, NPAMOYIroJbHMK, KBAaJApaT, Tpaneuus;

OKPY KHOCTb,

KacatejbHasi; PaBeHCTBO M Moao0ue Guryp,

TPeyroJIbHUKOB;

Napa/uleJIbHOCTh U MEePNeHIHKYISIPHOCTH NPSMBbIX,
yroJ

MEKAY MNPAMBIMH, CUMMETPUS OTHOCHUTECJIBHO TOYKH

l'[pﬂMOﬁ; AJINHA, PpacCTosAHHE, BeEJIUYUHA YIJIa,

IJI0IIA/b,

nepuMerp.

Hcnoan3oBats  ¢opmyabl: nepuMerpa u
IJI0IA/IH

MHOI'O0YIrOJdJbHUKOB, NJIMHbI OKPYKHOCTH M IJIOLIAAM

Kpyra,
00b€Ma NPSIMOYT0JILHOT0 NapaJiieienuiena.

Ol'[epl/II)OBaTL MNOHATUAMM: NpAMOYToJIibHasA
CUCTeMa
KOOpAUHAT, BEKTOP; HCIHOJbB30BATH 3TU MOHATHHA
AJIA

NpPeACTABJICHUS JTAHHBIX U pPellleHHus 3a/1a4, B TOM

qucsae u3

JAPYrux yuyeOHbIX NMpeIMeTOB.

Pemats, 3agaum Ha T1OBTOPEHHE OCHOBHBIX
TMIOHSATHH,

WIIOCTPALIMIO CBSI3el MeEXKAY PasjiMYHbIMH YaCTAMU

Kypca.

Boi0upats MeToa /151 peleHust 3a1a4m.




BexkTopbI HA IOCKOCTH.

Penrartn 3agaun u3 noBceIHEBHOM KU3HH.




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ng¢ Tema ypoka KosmmyecTo yacos Hara DJIEKTPOHHBIE
Bcero KoHTpOJIbHbIE MpakTHyecKue u3y4eH uupponrie
ust
n o0pa3oBaTejibHbIE
/ padoThI padoThI pecypeht
n
IIpocreiimmue
1 reoMeTpu4yecKue 1 buoamoreka HOK
OB EKThI https://m.edsoo.ru/
8866b724
5 MHoroyroJibHuK, 1 Bbub6anorexa HHOK
JIoMaHast https://m.edsoo.ru/
8866cbba
3 CMekHbIe U 1 bub6aunorexka IOK
BepTHKAIbHbIE https://m.edsoo.ru/
yribl 8866¢5c0
4 CMekHbIEe U 1 bubanorexa HOK
BepTHKAJIbHbIE https://m.edsoo.ru/
yrijbl 8866c7be
5 CMekHbIE H 1
BePTHKAJbHbIE
YIJIbI
6 CMekHbIE H 1
BepPTHKAJbHbIE
YIJIbI
. CMekHbIE H 1

BEPTHKAJIBbHBIC



https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

YIJIbI

CMeKkHbIe U
BepPTHKAIbHbIE
YIJIbI

HN3mepenue
JMHEHHBIX U
YIJIOBBIX BeJIMYHH,
BbIUHCJIEHHE
OTPEe3KOB H YIJI0B

10

N3mepenue
JUHEHHBIX U
YIJIOBBIX BeJIUYHH,

bubanorexa HOK

https://m.edsoo.ru/

8866c3ea

BbIYHCJICHUE
OTPe3KOB M YIVIOB

11

HN3mepenue
JUHEHHBIX "
YIJIOBBIX BeJIUYHH,
BBIYHCJIEHHE
O0TPE3KOB H YIJIOB

12

HN3mepenue
JHUHEHHBIX "
YIJIOBBIX BeJIUYHH,
BbIYHCJIEHHE
OTPE3KOB M YIJIOB

13

Ilepumerp "
mwiomaas ¢Quryp,
COCTABJICHHBIX M3
NMPSIMOYI0JILHUKOB

14

IHepumetp "
mwiomaas  ¢uryp,
COCTABJICHHBIX W3



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea

NPSIMOYT0JIbHUKOB

IlonsiTve 0 paBHBIX
TPeyroJibHUKAaX U

15 TIepBHYHbBIE bu6anorexa IHOK
npeaCcTaBJIeHHs 0 https://m.edsoo.ru/
paBHBIX Gurypax 8866ce80
Tpu npusHaka

16 paBeHcTBa Bbub6anorexa HHOK
TPeyroJibHHKOB https://m.edsoo.ru/

8866d1fa



https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80

17

Tpu npusHaxka
PaBeHCTBa
TPEYroJbLHUKOB

bub6aunoreka IHOK

https://m.edsoo.ru/
8866d34e

18

Tpu npusHaka
paBeHCTBa
TPeYroJIbHHKOB

bubauoreka [IOK

https://m.edsoo.ru/
8866¢e01e

19

Tpu npusHaka
PaBeHCTBa
TPEYroJbLHIUKOB

20

Tpu npusHaxka
paBeHCTBa
TPeyroJibHUKOB

21

Tpu npusHaka
paBeHCTBa
TPeyYroJIbHHKOB

bubauoreka [IOK

https://m.edsoo.ru/
8866e88e

22

Ipusnaku
paBeHCTBa
NPAMOYTI0JbHBIX
TPeYIroJIbHHKOB

23

Ipusnaku
PaBeHCTBA
NPSAMOYT0JIbHBIX
TPEYroJbLHUKOB

24

CBoilicTBO
MeINaHbI
NMPSAMOYTI0JILHOT
0 TPeYroJbHUKA,
NPOBeAEHHOM K
THIIOTeHY3e

bub6anoreka IHOK

https://m.edsoo.ru/
8866e9ec



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d34e

CpoiicTBO

MeTUaHbI

25 NMPAMOYTOJIBHOT
0 TPEyroJIbHUKA,
MPOBEAEHHOH K
THNIOTEHY3e
PaBHoOeapeHH

26 pIe 1 bub6auorexka LHOK
PABHOCTOPOHHH https://m.edsoo.ru/
€ TPeyYroJbLHUKH 8866d6fa
IIpusHaku u

27 CBOJIiCTBA bubaunorexa LHHOK
PaBHOGEIPEHHOTO https://m.edsoo.ru/
TPEYroJibHUKA 8866d880
IIpusHaku n

28 CBOIiCTBA bub6auorexka HHOK
PaBHOOEIPEHHOTO https://m.edsoo.ru/
TPEYroJbHHKA 8866d880
IIpuznaku u

29 CBOIiCTBA bubaunorexa HHOK
PaBHOOEIPEHHOT0 https://m.edsoo.ru/
TPEYroJbHUKA 8866€e26¢

30 Hepagencr
Ba B
reoMeTpun

31 Hepagencr bub6auorexa LHOK
pap https://m.edsoo.ru/
reowerpe 8866e3a2

3 Hepagsencr
Ba B

reoMeTpUM



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d6fa

Hepasencr

33
Ba B
reoMeTpuu
34 IpsiMmoyToJIbHBI Budaunorexa HOK




TPeyroJbHHK C
yrjoMm B 30°

https://m.edsoo.ru/
8866¢b22

35

IpsimoyroJibHbIH
TPEYroJibHHUK €
yrJiiom B 30°

36

KonTtpoibHasn
padoTa mo Teme
"TpeyrojbHuxu"

bubauoreka [IOK

https://m.edsoo.ru/
8866echc

37

IMapanieabHblie
npsimMble, UX
CBOMCTBA

Bbubanorexa [HIOK

https://m.edsoo.ru/
8866ef64

38

IIaTwiii
MmocTyJar
EBkiauaa

39

Haxkpecr
Jexkaime,
COOTBETCTBECHHbIE
U OJTHOCTOPOHHHE
yIJIbl,
o0pa3oBaHHbIEC
NIpH NepecevYeHn
NapauieJIbHbIX
NPAMBIX CeKyIei

bubanorexa HOK

https://m.edsoo.ru/
88661086

40

Haxkpecrt
Jexkaime,
COOTBETCTBEHHbIE
U OJJTHOCTOPOHHMeE
yIJIbl,
o0pa3oBaHHbIE
NpH NepeceyeHuu



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866eb22

napaJjjieJbHbIX
NPSAMBIX CeKyIei




41

Haxkpect
Jeskaime,
COOTBETCTBECHHbIE
U OJHOCTOPOHHHE
yIJIbl,
o0pa3oBaHHbIE
NpH NepecevYeHn
Napa/uIeJIbHBIX
NPSAMBIX CeKYIIei

42

Haxkpecrt
Jeskaime,
COOTBETCTBEHHbIC
1 OJHOCTOPOHHHE
yIJIbl,
o0pa3oBaHHbIE
NIPH NepecevYeHn
napajuieJibHbIX
NPAMBIX CeKyIei

43

Haxkpect
Jeskaime,
COOTBETCTBECHHbIE
U OJHOCTOPOHHHE
yIJIbl,
o0pa3oBaHHbIE
NpH NepecevYeHn
Napa/uIeJIbHbIX
NPSAMBIX CeKYIIei

bub6aunorexa IHHOK

https://m.edsoo.ru/

886613b0

44

IIpusnak
Napa/uIeJIbHOCTH
NpSIMBIX Yepe3
PABEHCTBO
PacCTOSIHUI OT



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f3b0

TOYEeK OJHOH
NPSAMOM 10




BTOPOI NpsIMOii

IIpusnak
napauieJIbHOCTH
NpSIMBIX Yepe3

45 PaBeHCTBO
PacCTOSHUM OT
TOYEK OJAHOM
NpAMOM 10
BTOPOii NPpsIMOi

46 CymmMma yrJioB bubaunorexa HOK
TPEYrojibHUKa https://m.edsoo.ru/

88661630

47 CyMmma yrJioB bub6auorexka LHOK

TPEYroJbHUKA https://m.edsoo.ru/
8866f8ba

48 Baemnue bubanorexa HOK
YIJIbl https://m.edsoo.ru/
Tpeyroibun 8866faSe
Ka

49 Buemnue
YIJbI
TPeyroJibH1
Ka
KonTpoabnas
padora mo teme

50 "[apasieabubie bubaunorexa HHOK
npsMEIe, cyMMa https://m.edsoo.ru/
TpeyroJibHuka'

51 OKpy:KHOCTB, bubsmorexa IHOK

XOpAabl U1 THAMETP,

https://m.edsoo.ru/



https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f630

HX CBOMCTBA

88670800

Kacarteabn bubanorexa HOK

32 ast K https://m.edsoo.ru/
OKPY:KHOCT 88670e9a
"

53 OKpyKHOCTD,



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800

BIIMCaHHafA B yroJ

54

OKpY:KHOCTD,
BIIMCAHHASA B YIoOJ

55

IMonsitue 0o 'MT,
NpUMEeHEeHHe B
3aJayax

bubauoreka [IOK

https://m.edsoo.ru/
8867013¢

56

IMousitue o 'MT,
NpUMeHeHHe B
3agavax

bub6aunorexka IOK

https://m.edsoo.ru/
88670508

57

buccexkrpuca u
cepeIuHHbIN
NepneHAnuKYJIsip
KaK
reoMeTpuyecKue
MeCTa TOYEK

58

OKpY:KHOCTD,
ONMHUCAHHAS
0K0J10
TPeYroJbLHUKA

Bubanorexa [HIOK

https://m.edsoo.ru/
88670a62

59

OKpYyKHOCTB,
ONMCAHHasA
0K0.10
TPEYroJbHUKa

60

OKpyKHOCTD,
BIIMCAaHHAA B
TPeyroJibHUK

bubauoreka [IOK

https://m.edsoo.ru/
8867103¢

61

OKpY:KHOCTD,
BIIMCAHHAA B
TPeYroJibHUK



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/8867013e

Ipocreiimmue

bub6aunorexka IOK

62
3a/1a4M Ha https://m.edsoo.ru/
NOCTPOEHHE 88671188

63 IIpocreitmmue bubimorexa [HOK
3a/1a4M Ha https://m.edsoo.ru/
NOCTpOEeHHe 886712d2
KonTtpoubHasn
padora mo reme
" bubauoreka [IOK

64 OKpYyXHOCTb U
KpyT https://m.edsoo.ru/
I'eomeTpuueckue 88671462
nocrpoenus"
IloBTOpPEHHE H
00001IeHNEe 3HAHM I

bubauoreka [IOK

65 OCHOBHBIX
OHSITHI 1 https://m.edsoo.ru/
MeTOA0B Kypca 7 886715b6
KJjiacca

66 Hrtorosas bubanorexa HOK
KOHTPOJIbLHAs! https://m.edsoo.ru/
pabora 886716¢c
IloBTOpPEHHE H
00001IeHNe 3HAHMI

67 OCHOBHBIX
TMOHATHI U
MeTOA0B Kypca 7
KJjlacca
IToBTOpEeHune n
00001IeHUe 3HAHU T

bu6aunorexka IOK
68 OCHOBHBIX

NOHATHH U

https://m.edsoo.ru/



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671188

MeTOA0B Kypca 7
KJjiacca

886719bc



https://m.edsoo.ru/886719bc

OBLIEE
KOJHUYECTBO YACOB
1O MIPOTPAMME

68




8 KVIACC

No KoaunvecTBo 4acos JNeKTPOHHbIE
Hara undposbie
n| Tema ypoka KonTtposabHbie [IpakTuyeckue
/ Bcero H3y4eH oOpa3oBare/ibHbIE
padoThI padoThI
ust pecypchbl
n
bub6anoreka IHOK
IMapaJuesiorpamm,
1 €ro Npu3HaAKU 1 1 Euipe
m.edsoo.ru/
CBONCTBa 88671af 2
bub6anoreka IHHOK
MMapanaeaorpamm,
2 €ro NpU3HaAKU 1 1 Eue
m.edsoo.ru/
CBOMCTBA 88671ca 0
bub6anorexa HHOK
MMapanaenorpamm,
3 €ro NpU3HaAKU 1 1 hifps:i;
m.edsoo.ru/
CBOMCTBA 88671ca 0
YacrHble ciayyan
napaJuieJiorpaMMoB Bubanorexa [IOK
4 (IpAMOYTOJILHUK, POMO, 1 https://m.edsoo.ru
KBaJpar), UX NPU3HAKH
 CBOWCTBA /88671de a
YacTHbIE cirydan
napaJuieJiorpaMMoB Bubanorexa IIOK
5 (IpSIMOYT0JIBHUK, POMO, 1 https://m.edsoo.ru
KBaJpar), X NPU3HAKH ——
U CBOICTBA (8867112 0
6 YacTHble CIy4an 1 bubsmoreka IHOK



https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671af2

Napajiiea0rpaMMoB
(MpAMOYroJIbHUK, POMO,

https://
KBaJpar), UX NPU3HAKH
U cBolicTRA m.edsoo.ru/
8867209 ¢
bubaunoreka [IOK

7 Tpaneuus https://
m.edsoo.ru/
8867235 8
bubaunoreka HIOK

P

3 aBHOOOKasi M httos://
NpSIMOYTOJIbHAS _p_m. edsoo.ru/
Tpanenuu 8867252 e

bub6anoreka IHHOK

9 PaBHoOOKasi u httos://
NPSIMOYTOJIbHAS _p_m. edsoo.ru/
Tpaneuun 8867285 8

bub6anoreka IHOK

1 MeTtoj yABOeHHUSs https://

0 MeHAHbI m.edsoo.ru/
88672bl1 4
bub6anoreka IOK

1 IlenTpajabHas https://

1 CHMMeETpuS m.edsoo.ru/
88672b1 4
bub6aunorexka IIOK

1 KonTtposbHnas padora https://

2 | MoTeme m.edso0.ru/
"YeTbIpéxyroabHUKu'" 88672¢9 a
Teopema ®ajsieca n

bub6auoreka IHHOK
1 Teopema o
3 DpONOPIHONATEH https://m.edsoo.ru/

bIX OTPE3Kax

8867337 a



https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672858
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/8867209c

[y

Cpennss 1uHus

bub6aunoreka IHOK




https://

TPeyroJibHIUKAa m.edsoo.ru/
88672¢0 ¢
C bub6auoreka IOK
15 PeIss https://
JIMHHSA m.edsoo.ru/
TPeyroJbHu 8867213 8
Ka
T j bub6aunoreka IIOK
16 panenusi, eé cpexHsisi https://
JIMHHASA m.edsoo.ru/
8867235 8
T ) bub6auoreka IOK
17 panenmus, eé cpexHsisi https://
JIMHUASA m.edsoo.ru/
8867306 4
n bubtanoreka IIOK
18 PONOPIHOHAILH httos://
bl OTPE3KH m.edsoo.ru/
8867379 4
n bub6anoreka IOK
19 PONOPIHOHAILH httos://
ble OTPE3KH m.edsoo.ru/
8867379 4
bubaunoreka [IOK
20 IenTp mMacc B https://
TpeyroJbHUKe m.edsoo.ru/
886738f ¢
bubauoreka [IOK
21 IlopoOnbIE https:/
TPeyToabLHHKH m.edsoo.ru/

88673a7 8



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672e0c

22

Tpu npusHaka nonodust
TPeyroJbHUKOB

bub6anoreka IHOK

https://
m.edsoo.ru/

88673ba e

23

Tpu npusHaka nonodus
TPeyroJIbHUKOB

bub6anoreka IOK

https://
m.edsoo.ru/

88673d5



https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673bae

2

bub6anoreka IHOK
Tpu npusHaka nonodust .
24 https://
TPeyroJbHUKOB m.edsoo.ru/
8867400 e
25 Tpu npusHaka nonodus
TPeyroJibHMKOB
IIpumeHnenune noao0us
26 IPU pelIeHuH
NPaKTHYECKUX 32124
KonTposbHasi pabora nmo bubéanorexa HOK
27 teme "Tlono0HbIE https://m.edsoo.ru/
TpeyroJbHUKH" 8867445 a
Choi bubéanoreka IHOK
28 ponersa https://
Tromaen m.edsoo.ru/
reoMeTpruYecKux 886745f e
Guryp
DopmyJibl AJs 10T bubaunorexa HOK
29 TPeyroJLHUKa, https://m.edsoo.ru/
napaJjjejaorpamMma 8867486 0
DopmyJibl A V10T buosmorexa IOK
30 TPEeYroJibHUKA, https://m.edsoo.ru
napaJuieJiorpamma /88674a2 2
DopmyJibl A V10T bubauorexa HOK
31 TPeyroJbLHUKA, https://m.edsoo.ru
napaJuieJiorpamma

/8867422 2



https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674860
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867400e

DopmyJibl A 101 ATH bubauorexa HOK
32 TPeyroJibHUKA, https://m.edsoo.ru/
napaJuieJiorpamma 8867528 8
DopmyJibl AJs IV10LAAH bubauorexa HOK
33 TPeyroibHHKA, https://m.edsoo.ru/
napaJuieJiorpamma 8867542 ¢
B bubaunoreka [IOK
bIYKC/IeHHe
34 . https://
IUIOIA/Iel CI0KHBIX m.edsoo.ru/
¢uryp 886747 8
bub6aunorexka IIOK
IL p
35 nomazm“qmryp HA https://
KJIeT4yaroi Oymare m.edsoo.ru/
8867473 e
Inomann
36
no00HbIX puryp
Iliomaau
37
Nno00HBIX puryp
bub6anoreka IHOK
3aga4u ¢ NPAKTHYECKUM
38 https://
CoepikaHneM m.edsoo.ru/
8867555 8
bub6anoreka IHOK
3agauM ¢ NPaAKTHYECKUM
39 https://
conepKaHueM m.edsoo.ru/
8867568 4
Pemenne
bub6aunoreka IHHOK
40 3aja4 ¢ .
HOMONIBIO https://m.edsoo.ru
MeTo1a /8867419 0

BCIIoMorarteJib



https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675558
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88675288

HOH IJIOIIAIH

41

KonTpoabHnas pa6ora no

bub6aunorexka IIOK




Teme "Ilnomaan"

https://
m.edsoo.ru/

8867579 ¢
Teopema Ilndaropa u eé budmorexca [IOK
42 npuMeHeHne LA
m.edsoo.ru/
8867591 8
Teopema Ilndaropa u eé Gubsmorexa [OK
43 https://
NpUMEHEHNE m.edsoo.ru/
8867591 8
Teopema Ilndaropa u eé Gubamorexa [OK
44 https://
NpUMEHEHHE m.edsoo.ru/
88675ab ¢
45 Teopema Iludaropa u eé
NnpuMeHeHne
46 Teopema Ilngaropa u eé
npuMeHeHne
Omnpenenenne
TPUTOHOMETPHYECKHUX
(pynkuuii ocrporo yria
NPAMOYI0JbLHOI0
47 TpeyrobHHKA, bub6aunoreka IHHOK
TPUTOHOMETPUYECKHE https://m.edsoo.ru/
COOTHOIIIEHUA B 88675d3 2
NPSIMOYT0JLHOM -
TPeyrojbHUKE
OcHoBHoOE bub6aunoreka IIOK
48 TPUTOHOMETPHYECKOE https://m.edsoo.ru
TOKAECTBO

/886754 4



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/8867579c

49

OcHoBHoOE
TPUTOHOMETPHYECKOe
TOXKIECTBO

50

OcHoBHoe
TPUTOHOMETPHYECKOe
TOKIECTBO

51

KourpoubHas padora
no teme ""Teopema
IIudaropa n Hayana
TpUronomerpum'

bub6auoreka IHHOK
https://m.edsoo.ru
/8a1407e 8

52

BrnucaHHble n
LHEeHTPAaJbHbIE YIJIbI,
YIOJI MeKIY
KacaTeJbHOW U
XOpaou

bu6auorexa IIOK
https://m.edsoo.ru
/8a1415b 2

53

Brnucannble u
LHEeHTPAaJIbHbIE YIJIbI,
YIOJI MEKIY
KacaTeJbHOI 1
XOpaou

bub6aunorexka IIOK
https://m.edsoo.ru
/8214194 0

54

BrnucaHHble n
LHeHTPaJbHbIE YIJIbI,
YIOJI MeKIY
KacaTeJbHO’ U
XOpaou

bu6auorexa IIOK
https://m.edsoo.ru
/8a141b3 4

55

Yribl MeXIY X0pAaMH U

CeKYIIHMMH

56

Yribl Me:KIy XOpAaMH U

CeKyIMMH

57

Bnucannnie u
ONMMCAHHLIE

bubaunoreka [IOK



https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1407e8

4eThIPEXYTroJIbHUKH https //
» HX HIPH3HAKH 1 m.edsoo.ru/
cBoOiicTBa 8214018 6
BnucanHble u bub6aunoreka IHHOK
58 OMHCAHHbIE https://m.edsoo.ru
YETbIPEXYIOJIbHUKHA, UX /8al416d 4
NPU3HAKHU U CBOICTBA
BniucanHbie u bub6aunoreka IIOK
59 OmHCANHbIe https://m.edsoo.ru
YETbIPEXYIOJbHUKH, X /8a1416d 4
NPU3HAKH U CBOMCTBA
IIpumeHeHue cBOiiCTB
BINMCAHHBIX H
60 ONMHCAHHBIX
4eThIPEXYToJILHUKOB
NpH peleHnn
reoMeTpuYecKnx 3a1a4
IIpumeHeHnne CBOCTB
BIHCAHHBIX U
61 OIMCAHHBIX
YeTBIPEXYToJbLHUKOB
NpH peleHnu
reoMeTpHYeCKHUX 3a1a4
B3aumnoe bub6aunoreka HHOK
62 PAacnojioKeHne AByX https://m.edsoo.ru
OKPY’KHOCTEH, 00111e /8214102 8
KacaTeJbHbIe -
bub6aunorexka IIOK
63 Kacanue okpy»kHOCTEi https://

m.edsoo.ru/
8al1410a 8



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86

64

KonTtposbnas padora
no Teme "YrJjbl B
OKPY’KHOCTH.
BrnucanHble n

bub6aunorexka IIOK

https://
m.edsoo.ru/

8al141c8 8



https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141c88

ONMCAHHbIE
YeTbIpexyroJbHUKH'"

IloBTOpEHNE OCHOBHBIX

. buo6aunoreka IHHOK
65 NOHSITHI U METO0B 1 .
KypcoB 7 i 8 K1accoB, https://m.edsoo.ru
0000LIeHHe 3HAHMI /8al41dd ¢
IToBTOpPEHUE OCHOBHBIX
. bub6aunoreka IHHOK
66 NOHSITHI U METO0B 1 .
KypcoB 7 1 8 KJ1accoB, https://m.edsoo.ru
0000LIeHHe 3HAHMI /8ald4lef e
" bubaunoreka [IOK
TOroBasi
67 1 https://
HOHTPOIBHAL m.edsoo.ru/
padora 8214236 8
IMoBTOpEHHE OCHOBHBIX
. bub6aunoreka IHHOK
68 NOHSITHI U METO0B 1 ‘
KypcoB 7 1 8 KJI1accoB, https://m.edsoo.ru
00001IeHe 3HAHUIA /8a1420a ¢
OBHIEE KOJIMYECTBO 68

YACOB 11O TPOT'PAMME



https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141ddc

9 KVIACC

No KoaunvecTBo 4acos
JIeKTPOHHbIE
Hara undposbie
n| Tema ypoka KonTtposabHbie [IpakTuyeckue
Bcero H3yYeH oOpa3oBare/ibHbIE
/ padoThI padoThI
ust pecypchbl
n
Omnpenenenne
bubauorexka IIOK
TPUTOHOMETPUYECKHUX
L gymicunii yraos or 0° 1 https://m.edsoo.ru
110 180° /8a1424b ¢
2 @®opMy.Jibl IPUBEIEHUSA 1
bubaunoreka [IOK
3 Teopema KOCHHYCOB 1 https://
m.edsoo.ru/
8214336 ¢
4 Teopema KOCHHYCOB 1
bub6anorexa IIOK
5 Teopema KOCHHYCOB 1 https://
m.edsoo.ru/
8al42dS e
buobauoreka [IOK
6 Teopema cunycoB 1 https://
m.edsoo.ru/
8al42e8 a
Teopema cuHycoB 1
Teopema cuHycoB 1



https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc

Haxo:xkaeHue 1JIMH bubdaunoreka IIOK
9 CTOPOH U BEJIUINH https://m.edsoo.ru
YIJ10B TPE€YroJIbHUKOB /831430[) 0
bub6aunoreka IIOK

1 | Pemenue TpeyrojiLHUKOB https://

0 m.edsoo.ru/
8ald42ac 0
bub6anoreka IHHOK

1 | Peumenue TpeyroJbLHUKOB https://

1 m.edsoo.ru/
8ald42ac 0
bub6anoreka IHOK

1 | Pemenue TpeyrojLHUKOB https://

2 m.edsoo.ru/
8al42ac 0
bub6anoreka IIOK

1 | Pemenue TpeyrojiLHMKOB https://

3 m.edsoo.ru/
8al42ac 0

IIpakTnueckoe bubéanorexa HOK
1 NpUMeHeHue https://m.edsoo.ru
4 TeopeM CHHYCOB M /8a142¢3 ¢
KOCHHYCOB
IIpakTH4eckoe
1 NpUMEHEeHUe
5 TeopeM CHHYCOB H
KOCHHYCOB
KonTposbHas pabora no Bbubéanorexa IHOK
1 Teme "Peienne https://m.edsoo.ru
6 TPEyroJbHUKOB'"

/8214392 a



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0

o

IlousiTue o
npeodpa3oBaHUM
nogoous

buobauoreka [IOK
https://
m.edsoo.ru/
8al43ab 0



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0

Co0oTBeTCTBEHHBI bubdaunoreka IIOK
18 € 3JIeMEHTBI https://m.edsoo.ru

HO}J[OﬁHbIX (l)l/ll"yp /8a143de 4

CooTBeTCTBEHHBI
19 € JJIEMEHThI

noa00HbIX Guryp

Teopema o

Npou3BeleHUN 0TPEe3KOB Bubanorexa IOK
20 | xopx, Teopema o https://m.edsoo.ru

NMPOU3BEIeHUU OTPE3KOB

cexyun, Teopena o /8a14406 ¢

KBaJpaTe KacaTeJbHOMH

Teopema o

Npou3BeJIeHUH 0TPE3KOB Bubanoreka [OK
21 | xopx, Teopema o https://m.edsoo.ru

NMPOU3BEIeHUN OTPE3KOB

cexymurs, Teapena o Balddla 4

KBa/Jpare KacareJbHOM

Teopema o

Nnpou3BeJleHUN 0TPE3KOB Bubanoreka [OK
22 anisz?zzzi (:)T ncon https://m.edsoo.ru

ceI:)Kyumf, TeopeMZ 0 /8al442d a

KBaJpare KacareJbHO

IIpumenenune Teopem B Bbubanorexa HHOK
23 peleHun https://m.edsoo.ru

reOMETpUICCKHUX 3a1a4 /8a143f0 6

IIpumenenue Teopem B Bbubéanorexa IHOK
24 peleHun

reOMETpUYICCKHUX 3aJa49

https://m.edsoo.ru
/8a1443f ¢



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4

IIpumeHneHnune Teopem B bubauorexa HOK
25 pemenuu https://m.edsoo.ru

reoMeTpuYecKux 3aaay /8214457 8

KonTpoabHas padora no

Teme "'[IpeoOpasoBanne Buéamorexa [IOK
26 | monodus. Merpueckue https://m.edsoo.ru

COOTHOIIIEHHUS B

OKpYsKHOCTH" [8a1447a 8

Onpenesienne

BeKTOpOB. bub6anoreka IHHOK
27 DUBHIeCKU 1 https://m.edsoo.ru

reoMeTpHYecKHii /8214496 0

CMBICJI BEKTOPOB

Ci10:keHH€e M BBIYMTAHHE buobaunoreka HOK
28 BEKTOPOB, YMHOKeHHE https://m.edsoo.ru

BEKTOPA HA YHCJIO0 /8a144a8 ¢

Cii0:keHNe M BbIYMTAHHE bubanorexa HOK
29 BEKTOPOB, YMHOKEHHE https://m.edsoo.ru

BEKTOPA HA YHCJIO0 /8a144d5 2

Cii0’keHue U BbIYUTAHUE
30 BEKTOPOB, YMHOKEHHE

BEKTOPA HA YHCJIO0

Paznoxenue
31 BEKTOpa 10 JBYM

HEKOJUINHEAPHBIM

BEKTOpaM

bub6aunorexka IIOK

32 KoopauHaTbl BeKTOpa https://

m.edsoo.ru/
8al44fb e



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578

CxkansipHoe

buobaunoreka [HOK
NpOU3Be/IeHNEe BEKTOPOB,
33 €ro npuMeHeHue st https://m.edsoo.ru
HAXOKIEHHUST JJIHH U /8214539 ¢
YIJIOB
Cransiproe bubauorexa LHOK
Npou3Be/IeHNEe BEKTOPOB,
34 €ro npuMeHeHue 1JIst https://m.edsoo.ru
HAXOKAEHHUST JIHH U /8a14550 e
VIJIOB
Pemenne 3agau ¢ Bioamorexa OK
35 https://
ToMote1o m.edso0.ru/
BEKTOpOB 8ald4c3 a
Pemienne 3agau c buoamorexa IOK
36 https://
TIoMoIteIo m.edsoo.ru/
BEKTOpPOB 8a1458¢ 4
IIpuMeHeHne BEKTOPOB
37 IS peleHus 3a1a4
(puzuxku
bub6anoreka IIOK
KonTposbHnas pabora no
38 o N https://
TeMe "'BeKkTopbl m.edsoo.ru/
8a145b0 8
39 JexkapToBbl
KOOPAHHATHI TOYEK
HA IJIOCKOCTH
bub6anoreka IHOK
40 YpaBHenue npsamoi https://

m.edsoo.ru/
8al45¢4 8



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c

41

YpaBHeHnue npsamoit

42

YpaBHeHHE OKPYKHOCTH

bubaunoreka HIOK

https://
m.e)ﬂsoo.ru/

a



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a

a

Koopannartsl Touek Bub6anorexa [HOK
43 | mepecedenns https://m.edsoo.ru
OKpYyHHOCTH 1 /8214662 0
NpsIMOii —
MeToa KOOPAUHAT MPH
44 peleHnu
reoMeTpuyecKmux 3ajaad,
NPAKTHYECKUX 32124
Metox KoOpAMHAT NIPH
45 pelieHnu
reoMeTpHYecKHX 3a71a4,
NPAKTHYECKHUX 3224
MeTtoa KOOpPAMHAT NPH
46 peleHuu
reoMeTprUYecKHX 3a7a4,
NPAKTHYECKUX 3224
KonTposabHas padora
47 no teme " /lekapToBbI BHﬁmTOTeKa HOK
KOOP/MHATHI HA https://m.edsoo.ru
I0CKoCTH" /8a146€0 e
IIpaBuibHbIE bubéanorexa HOK
48 | MHOrOyroJIbHHUKH, https://m.edsoo.ru
BBIYHUCJIEHHE UX /8a146fd a
3J1eMEeHTOB _—
49 Yucuao n. Jnuna E:Itﬁﬂsy:;)/TeKa HOK
OKPYKHOCTH AHPS://
m.edsoo.ru/
8a1472c 8
Yncao . launa bubaunoreka [IOK
50 https://

OKPY>KHOCTH



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620

m.edsoo.ru/
8al4714 ¢



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

51

JdoauHa nyru
OKPYKHOCTH

52

Pagnannas mepa yria

bub6anoreka IHOK

https://
m.edsoo.ru/

8al4714 ¢

53

Ilnomans Kpyra,
CeKTOpa, CerMeHTa

bubauoreka [IOK

https://
m.edsoo.ru/

8214742 6

54

ILiiomans kpyra,
CEKTOpa, CerMEeHTAa

bub6auorexka IIOK

https://
m.edsoo.ru/

8a14775 0

55

IL1omans kpyra,
CEeKTOpa, CerMeHTa

bu6aunorexka IIOK

https://
m.edsoo.ru/

8a14775 0

56

IlonsaTHE 0 ABHKEHUH
IVIOCKOCTH

bubaunoreka [IOK

https://
m.edsoo.ru/

8a147c8 2

57

IMapaJueabHbI
NepeHoc, MNoBOpPoT

bub6aunoreka IHOK

https://
m.edsoo.ru/

8a14711 6

58

IMapaJueabHbII
1epeHoc, NoBOpPOT

bub6anoreka IHOK

https://
m.edsoo.ru/

8a147f1 6

59

IMapaJeabHbI
NepeHoc, MoBOpPoT



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

60

IMapanneabHbId
NEePEeHoc, MOBOPOT

61

IIpumeHeHnne NBHKEHUH

bub6aunorexka IIOK




NIpH pellleHnH 32124

https://
m.edsoo.ru/

8a1480e 2

62

KouTtpoubHnas padora no
Temam "'[lpaBuiibHBIE
MHOTO0YTI0JIbHUKH.
Oxpy:xHOCTD. /IBHKEHNA
njiockoctu"

63

IToBTOpEHME,
00001IEHME,
CHCTEeMAaTH3aLMs
3HaHuii. U3mepenue
reoMeTpu4ecKux
BEJIMYMH.
TpeyronsHuKku

bubdaunoreka IIOK
https://m.edsoo.ru
/8214852 4

64

IToBTOpEHME,
00001IEHHE,
CHCTEeMaTH3aLMs
3HAHUI.
IMapaniejabHbie U
NeprneHIuKYyJIsIpHbIe
npsiMble

bub6aunorexka IIOK
https://m.edsoo.ru
/8214865 0

65

IToBTOpEHUE,
00001IEeHME,
CHCTEeMAaTH3aLMs
3HaHMi. OKPYKHOCTH
U KpYT.
I'eomeTpuyeckue
NMOCTPOEeHHUsl. YIJbl B
OKPY>KHOCTH

IMoBTOpEHUE,



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2

66

00001IEHME,
cucTeMaTH3alus
3HaHMuii. BmucanHble u
ONMMHUCAHHBIE
OKPYKHOCTH




MHOI'0OyIroJibHUKOB

HTorosan
KOHTPOJIbHAA
padora

67

bub6anorexa IIOK
https://m.edsoo.ru/8a14892 0

IToBTOpEHUE,
00001IEHME,
cucTeMaTH3auusl
3HAHMH

68

OBIIEE KOJIMYECTBO
YACOB 11O TIPOT'PAMME

68



https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920




AJAIITUPOBAHHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Henn n3yyeHust yueOHOro Kypca

B coBpemeHHOM HU(GPOBOM MHUPE BEPOSATHOCTh UM CTATHUCTHKA MPHOOPETAIOT BCE
0O0JIBIITYI0 3HAUMMOCTb, KaK C TOYKH 3PEHUS MPAKTUICCKUX MPUITOKEHHUH, TaK U UX POIH
B oOpazoBaHuu. Kaxapli 4YelOBEK MOCTOSHHO MPUHUMAET pEIICHHUs Ha OCHOBE
UMEIOIIMXCSL Y HEr0 JaHHBIX. A i1 0O0CHOBAHHOTO MPUHSTUS PEIICHUS B YCIOBUSIX
HeJocTaTka WM M30bITKa WHOOpPMAIMU HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHHe. VIMEHHO mo3ToMy
OCTpO BCTaja HEOOXOIUMOCTh C(HOPMUPOBATh Yy OOYYaIOIIUXCS, B TOM YHCIIE
oOyuatomuxcs ¢ 3P, ¢QyHkuMOHaNBHYI0 T'PaMOTHOCTH, BKJIIOYAIOUIYI0 B ceOs B
KayecTBE HEOTHEMJIEMOM COCTABISIIONICH YMEHHE BOCIPUHUMATh M KPUTUYECKU
aHAJIM3UPOBaTh HMH(OPMAIHMIO, TMPEACTABICHHYIO B pasIUYHBIX (Popmax, MOHUMATh
BEPOSTHOCTHBIN XapaKTep MHOTHUX PEaIbHBIX MPOIIECCOB M 3aBUCHMOCTEM, TPOU3BOIUTH
NpOCTEHIINe BEPOATHOCTHBIE PAacyeThl. 3HAKOMCTBO C OCHOBHBIMH MPHUHIUIIAMH cOOpa,
aHallM3a U MPEACTaBICHUS JAHHBIX U3 PAa3IMIHBIX Cep KU3HU 0OIIECTBA U TOCYIapCTBA
nproOIIaeT 00yJaromuxcs K 00111eCTBEHHbIM UHTEPECAM.

B crtpyktype mnporpammbl ydeOHOro Kypca «BepoATHOCTh M CTaTUCTHKa»
OCHOBHOW IIIKOJIBI BBIJICJICHBI CJEAYIOIIUE COJEPKATEIbHO-METOINYECKUE JIMHUU:
«IIpeacraBneHue NaHHBIX U OINHKCATENbHAs CTATUCTHKA»; «BepoATHOCTB»; «NEeMEHTHI
KOMOMHATOpUKNY; «BBenenne B Teoputo rpadony.

Conepxxanne nunuu «lIpencraBieHne NaHHBIX M OINHKCATENbHAs CTATUCTUKA»
CIIY’KUT OCHOBOU 11 JOpMUPOBAHUSI HABBIKOB pabOTHl ¢ MH(OpMAIMEn: OT YTCHHS U
UHTEpIpeTaunn uH(poOpManuu, TMpeAcTaBICHHOW B TabmuIax, Ha [auarpamMmax u
rpagukax g0 cOopa, MNpEACTaBICHUS M AaHAIW3a JaHHBIX C HCIOJIb30BAaHUEM
CTAaTHUCTUYECKUX XapaKTePUCTHUK CPEIHHMX U paccemBaHus. Paboras ¢ gaHHBIMH,
oOyuatomuecsi ¢ 3[IP ywaTcs cuumThIBaTh W HHTEPHPETUPOBATH JaHHBIC, BBHIIBHUTaTh,
apryMEHTHPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUTIOTE3bI, Pa3MBIIIIATh HaJ (GaKToOpaMH,
BBI3BIBAIOIIMMHA HW3MEHYMBOCTh, W OIICHWBAaTh WX BIWSHUE HA paccMaTpUBaeMbIe
BEJIUYMHBI U TIPOLIECCHI.

NHTYUTMBHOE TPEACTABICHUE O CIy4alHOM W3MEHUYMBOCTH, MCCIIECIOBAHUE
3aKOHOMEPHOCTEW W TEHICHUWW CTAHOBUTCS MOTHMBUPYIOIIEH OCHOBOM JUISI M3YyYEHHUS
TEOpUH BeposATHOCTEH. boisbmoe 3HaueHue g oOydaromumxcs ¢ 3IIP 3mech umeror
NPaKTHYECKHUE 3aJaHUsl, B YACTHOCTH ONBITHI C KJIACCHUYECKUMHU BEPOSTHOCTHBIMU
MO/IEIISIMU.

[ToHsiTHEe BEpOSTHOCTH BBOJUTCS KaK Mepa MPaBIOMOA00HUS CIIy4aitHOTO COOBITHSI.
[Ipu u3ydyenun kypca oOyuarommecs ¢ 3IIP 3HakomsTCs ¢ mpocTedmuMu MeTogamu
BBIUMCIICHUS BEPOSITHOCTEM B CIyYalHBIX HJKCIEPUMEHTaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HCXOJIaMU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIONIMMU CTAaBUTh H
pemate Oosiee CIIOKHBIE 3anadd. B Kypc BXOAST HayajlbHbIE NPEICTABICHUS O
CJIy4aiiHbIX BEJIMYHMHAX U UX YUCIIOBBIX XapaKTePUCTHKAX.

Taxxe B paMKax 3TOT0 Kypca OCYILIECTBISIETCA 3HAaKOMCTBO oOyuaromuxcs ¢ 3[1P
C MHOXXECTBAMHM U OCHOBHBIMHU OIEpalMsIMH HaJ MHOXXECTBAMHU, PaCCMAaTPHUBAIOTCS

IPUMEPBl TNPUMEHEHHs Ui PEIICHHs 3a7ad, a TAKXKE MCIOJIb30BaHUS B JIPYTUX
MaTeMaTUYECKUX KypcaxX U yUeOHBIX MpeIMeTax.



MecTo y4eOHOro Kypca B yueOHOM ILIaHE

B 7-9 knaccax uzydaercsa Kkypc «BepoaTHOCTb U CTaTUCTUKA», B KOTOPBIN BXOIAT
pasgensl: «lIpencraBieHrne NaHHBIX W ONMCATENIbHAS CTATUCTHKA»; «BeposiTHOCTBHY;
«JnemMeHThl KOMOMHATOPUKNY; «BBeeHnue B Teoputo rpadony.

B pamkax peanuzaiuu nporpamMmbl mpodeccuoHaIbHOrO MUHUMYMa B 7 Kilacce

ypok Ne7 umeeT npoGopUeHTAIMOHHYIO HAMPABICHHOCTD.

Ha wu3ydyenue naHHoro kypca OTBOAUT | y4eOHBIM Yac B HENENIIO B TEUCHHUE
KaxJ10ro roga o0ydenusi, Bcero 102 yueOHbIX yaca.

COJIEP)KAHHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTHKA (IO TOJIAM
OBYUYEHMUSI)

7 KIIACC

[IpencraBieHne AaHHBIX B BUJE TaONMI, AUarpamMm, rpaukoB. 3aroJIHEHHUE
Ta0JIUI, YTEHHWE W TMOCTPOCHHUE auarpamMM (CTOJIOMKOBBIX (CTOJOUYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peajbHbIX MporeccoB. M3pneyenne uHboOpMalMu U3 JUarpaMMm U
Ta0JINIL, UCTIOJIH30BAHUE U UHTEPIPETALIUS TAHHBIX.

OnucarenbHas CTaTHCTUKA: CpeaHee apudMeThdyeckoe, MeauaHa, pa3Max,
HauOoJibllIee ¥ HAaMMEHbIIee 3HaYeHHsI Ha0opa YMCIIOBBIX JaHHbBIX. [Ipumepsl cirydaiiHoi
U3MEHYUBOCTH.

*CiygailHbId DKCIIEPUMEHT (OMBIT) W CIy4ailHOe coObITHE. BeposTHOCTh H
yacToTa. Pojb MaIOBEPOSITHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITHI B MPHUPOJIE U B
oOmiecTBe. MOHETa U UTPaANIbHAS KOCTh B TEOPUM BEPOSITHOCTEN ™,

*I'pad, Bepmmna, pedpo. Crenenp BepinHbl. Yucno pedep u cymmapHasi CTENEHb
BepuinH. [Ipencrasinenue o cBa3noctu rpada. llenu u uukiel. [yt B rpadax. O6xon
rpada (sinepoB nyTh). [IpeacraBienne o6 opueHTUpoBaHHOM rpade. Pemenue 3agau ¢
noMoIibio rpadoB*.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOIMI], T1arpamMm, rpapuKoB.

MHO0k€eCTBO, 2JIEMEHT MHOXKECTBA, MOAMHOXKeCTBO. Onepaluyi HaJl MHOKECTBaAMU:
o0ObeIMHEHUE, nepecedeHue, nonoiHeHue. CBolicTBa omepauuii HajJ MHOYKECTBaMU:
IIEPEMECTUTENIBHOE, COUYETATENBHOE, PaCIpeIeIUuTENbHOE, BKIOUeHUs. Vcnons3oBanue
rpaUyecKkoro MpeiCTaBICHUs] MHOXKECTB JJIsi ONHCAHMSI PEAJbHBIX IPOLECCOB U
SABJICHUH, IIPU PEILICHUH 3a1a4.

*U3mepenue paccemBaHusl OaHHBIX. Jlucmepcuss W CTaHIAPTHOE OTKIOHEHHE
YHUCIIOBBIX HA00pOB. JlnarpamMma paccemBaHus *.

*3neck u ganee * * 0603HAYCHBI TEMBI, H3y9IEHAE KOTOPHIX IIPOBOAUTCS B 03HAKOMUTEIRHOM IIaHe. Ileqaror
CaMOCTOSTENBHO ONpeeNAeT 00beM H3yYaeMOro Marepraa. DJIEMEHTApPHBIC COOBITHS CITy9aifHOTO ombiTa. CiaydaiiHbie
coOpITUs. BeposTHOCTH cOOBITHNA. OTBITH C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITUAMU. ClydalfHBINA
BBIOOD. CBSI3b MEKIY MAJIOBEPOSTHBIMHU M IPAKTHYECKU JIOCTOBEPHBIMH COOBITHSMU B TIPUPOJIE, O0IIECTBE U
HaykKe.

*IlepeBo. CBOMCTBa J€pEBbEB: €IUHCTBEHHOCTh IyTH, CYIIECTBOBaHME BHUCSUYEH
BEPIIMHBI, CBS3b MEXIy YHCIOM BEpIIMH M yuciaoMm peodep. IlpaBmino ymHOXKEHUS.
Pemenue 3aau ¢ momornibio rpados.



[IpotuBononoxueie coobiTud. uarpamma Jiinepa. OObeAMHEHUE U MTEPECEUCHHE
coObiTuii. HecoBmecTtHble coObiTHs. Dopmynia ClOXKEHUS BEPOATHOCTEH. Y ClIOBHAs
BeposiTHOCTh.  [IpaBuno  ymHoxenusi. HeszaBucumbie coObiTus. IlpencraBienue
JKCIIEPUMEHTa B BUIE JAepeBa. PelieHue 3amad Ha HAXO0XICHUE BEPOATHOCTEU C
MIOMOIIIBIO JIepeBa CIy4allHOro dKCIIEpUMEHTA, Juarpamm Jitiepa *.

9 KJIACC

[IpencraBnenne JaHHBIX B BHUJE TaOJUL, IUarpamm, rpauKoB, UHTEpPIpETAIUSI
JaHHbIX. YTEeHUE U MOCTPOEHHE TAOJINL, IUarpaMM, TpauKoOB IO PEAJIbHBIM JTAHHBIM.

[lepecranoBku u ¢akropuan. CodyeTaHuss U YUCIO COYETAHUU. *TpeyronbHUK
[Tackans™®. Pemenue 3a1a4 ¢ HCIIOJIb30BaHUEM KOMOMHATOPUKH.

*'eomerpruueckass BeposiTHOCTh. Coy4ailHBIA BBIOOp TOYKHM U3 (UTYpHI Ha
TUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPY>KHOCTH *,

HcnbiTanne. Yenex u Heynada. Cepus ucnbITaHUA 10 nepBoro ycmnexa. Cepus
ucnelTannii bepaysum. BeposTHOCTH cOOBITHIA B cepuu UCTIbITaHUI bepHyiuin.

CnyuaiiHass BeJIMYMHA W pacHpeleNieHue BEpPOSATHOCTEH. MaremaTtudeckoe
oxuaanue u gucrepcud. [Ipumepsl MaTeEMaTUYECKOrO OXKHMAAHUSA KaK TEOPETUYECKOTO
CPEAHErO 3HAYEHHUs BEIMYMHBI. MaTeMaThnueckoe 0XXUAAHUE U JTUCIEPCHUS CIy4dalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUM UCIIBITAHUIN bepHymmy.

[TonsitTue o 3akoHe OOJBIIKMX uHced. V3MepeHHne BEpOSATHOCTEM C IOMOIBIO
qyacToT. Posib 1 3HaueHue 3akoHa OOJIBLINX YHCEN B IPUPOJIE U OOILECTBE.

TIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATbI OCBOEHUSA PABOUYEN
MNPOI'PAMMBI KYPCA «BEPOATHOCTBb U CTATUCTHUKA» (I10 'OJAM OBYYEHMUA)

IIpenMeTHBIE pe3ynbTaThl OCBOCHHs Kypca «BeposATHOCTbh M CTaTUCTUKa» B 7—9
KJIACCAX XapaKTEPU3YITCA CICAYIOIUMHA YMEHUAMH.

7 KIIACC

Yurare wuH(pOpMALMIO, TMPEACTaBICHHYI0 B TaOlMIaxX, Ha JAMarpammax;
[PEICTaBIIATh JAHHbIE B BUJIE TA0JIULI, CTPOUThH JUArpPaMMbl (CTOJOMKOBBIE (CTOI0YATHIE)
U KpPYroBbl€) MO MaccUBaM 3Ha4y€HUM (C HMCIOJb30BAHUEM 3PUTENBHOW HATJSAHOCTU
u/vim BepOaIbHOM OMOPHI).

OnucelBaTh U UHTEPIPETUPOBATH PEAJIbHBIE YMCIIOBBIE JaHHbBIC, MPECTABICHHBIC
B TAa0JIMIIAaX, HA TUarpaMmax, rpagukax.

OpueHTUpOBaThCS B MOHATUSAX U ONEPUPOBATH UMHU Ha 0A30BOM ypOBHE: CpeAHEE
apudmerrnyeckoe, MearaHa, HauOOJIbIIEEe M HAUMEHbIIee 3HAUCHUs, pa3Max.



Nmers mnpeacraBieHue O CIy4YalHOW WM3MEHUMBOCTM Ha NpUMEpax IIeH,
(GU3MUECKUX BEIMYMH, AQHTPONOMETPUYECKHX JIaHHBIX; HMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KUIIACC

W3Bnekats u npeoOpa3oBeIBaTh WH(POPMAIUIO, TPEICTABICHHYIO B BHUJIE TAOJIMII,
auarpaMm, rpaduKoB; IPEACTABIATh TaHHBIE B BUJE TAOIUIl, IUarpamMmm, rpaduKoB.

OmnuceiBaTh MOCJIE COBMECTHOTO aHalW3a JTaHHBIE C TMOMOIIBIO CTATUCTUYECKUX
NOKa3zaTejel: CpeJHUX 3HAYEeHUH M Mep paccenBaHus (pa3Max, JUCHEPCUS U
CTaHAAPTHOE OTKJIIOHEHUE).

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUH M 4YaCTOTHI COOBITHH, B TOM YHCIE IO
pe3ylbTaTaM U3MEpEeHH U HaOI0IeHUH (C MCIONIh30BAHUEM 3PUTEIBHON HATJISIHOCTH
u/nim BepOaIbHOM OMOPHI).

HaxonuTe BepOSTHOCTH CIydalHBIX COOBITUHA B ONBITaX, 3HAsg BEPOSTHOCTH
AJIEeMEHTApPHBIX COOBITUH, B TOM YHCJIE€ B OIBITaX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU (C UCITOJIb30BAHUEM 3PUTEIIBHOM HATJISTHOCTH W/WIIK BEPOAIbHOM OIOPHI).

HNmets mnpencTaBieHne o rpauuecKux  MOJENAX: JEpeBO  CIydailHOro
IKCIIEPUMEHTA, TUarpaMMbl Dijiepa, YuciioBas MmpsiMasi.

OmnepupoBaTth TOHATHSAMH Ha 0a30BOM YpOBHE: MHOKECTBO, MOIAMHOMXECTBO;
BBITMIOJHITh OMEPAlUU HaJ MHOXECTBAMH: OOBEIMHEHHUE, MEepEeceueHue, JOMOTHEHHE,
NEPEUYHNCIIATH SJIEMEHTH MHOKECTB; MPUMEHITH CBOMCTBA MHOXECTB (C MCTIOIH30BaHUEM
BU3yaJIbHOM OIOPHI).

Hmets mpeacraBieHue O TpaduuecKoM TMpeACTaBICHHE MHOXXECTB M CBS3CH
MEXIy HUMH ISl OTIMCAHMS MPOIIECCOB U SIBJICHUM, B TOM YHCJIE€ MPU PELICHUU 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KyPCOB.

9 KUIIACC

N3Bnekath U npeoOpa3oBbIBaTh MHQPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BUJE TaOJuIl, guarpamm, TrpaduKoB; MPEACTaBIATh JaHHBIE B BUJIC
TabJIUlLl, JUarpaMm, rpauKoB.

PemaTe npocTeiiiime 3aga4u OpraHM30BaHHBIM MEPEOOPOM BapUAHTOB, a TAKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX MPABUI U METOIOB.

Nmetps mnpenctaBieHue 00 OMHUCATENBHBIX XapaKTEPUCTUKAX JIJII MAacCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJI€ CPEIHUE 3HAYEHHUS U MEPHI PACCEUBAHUSI.

HaxoauTh 4acTOThl 3HAYEHUNW K YACTOTHI COOBITUS, B TOM 4YHUCIE MOJIb3YAChH
pe3yabTaTaMy MPOBEACHHBIX HM3MEpPEHUM M HaOJIOACHUM (C OMOpOM Ha CIPaBOUYHYIO
uH(dOpMaIHIO).

HaxoauTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B U3YYEHHBIX OIBITaX, B TOM YHCIIC
B ONBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUAMM, B CEPUSX UCIBITAHUHN 10
NIEPBOrO yCIIeXa, B CEpUAX UCMbITaHUN bepHyn.

Nmets nipencTaBieHne 0 CIy4YalHOM BEJTMYUHE U O PACTIPEICIICHUN BEPOATHOCTEN.



HNmeTer mpencTaBieHHE O 3aKOHE OONBIIMX YHCENI Kak O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4YallHOH W3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEN B
OpUpOJE U OOILECTBE.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

(11O TOJIAM OBYYEHUS)
7 kaacce (34 4)
Ha3zBanue
pasaena OcHoBHOe coaep:kaHue XapakTepuCTHKA 1eATeJIbHOCTH 00y4aroIuxcst
(Tembl)
(umcJio
4acoB)
IIpencrasiienue IlpeacraBiienue naHHbiX B Tadauuax. IIpakrudeckue OcBauBatb, Ha  0a30BOM  yYpPOBHe  CHOCOOBI
JAAHHBIX BbIYMCJICHUS MO TA0JMYHbIM JaHHbIM. U3BieueHue u NpeICTABJICHUS]  CTATUCTUYECKMX  JIaHHBIX H
(74) HHTepnperanus Ta0MMYHBIX AaHHbIX. [IpakTHuyeckas YHCJIOBBIX MACCHMBOB € TMOMONIIBI0 TadJuu H
padora AUATPAMM C HMCHOJb30BAaHUEM AKTYaJbHBIX U
«Tadauun». BaKHBIX JaHHBIX (leMorpaguyeckue JaHHbIE,
I'paduyeckoe mpeacraBjeHHe JaHHBIX B  BHAeE NPOU3BO/ICTBO
KPYIOBBbIX, CTOJOHMKOBBIX (CTOJOYATBIX) JAMArPaMM. NMPOMBIILJIEHHOH U CeJIbCKOXO0351iICTBEHHOM
Urenne wu  mnocrpoenne  auarpamm. I[lpumepsl NPOAYKIUHM,  OOlIeCTBEHHbIE W  NPHUPOIHbIE
AeMorpaguyecKux JuarpamMmm. SIBJICHUS).
IIpakTuyeckas padora «JInarpaMmmsb». H3yuyarp MmeToabl PpadoThl ¢ TAOJMYHBIMM U
rpagpuyecKMMH  TNpeJCTABJIEHUSIMH  JAaHHBIX €
NMOMOIILI  HHM(POBBIX  PpecypcoB B  Xole
NMPAKTHYECKUX padort (c HanpaBJsloen
NMOMOIIbIO).
OnucaresibHas Yucaosbie Ha0opbl. CpenHee apudgmeTnyeckoe. OcBanBaTh Ha 6(230BOM YPOBHE NMOHSITHA: YMCJI0BOM
CTATUCTHKA Meauana 4uc/jI0BOro Hadopa. Y CcToOH4uBOCTD Ha0op, Mepa MEHTPaJbHOIl TeHAeHUHH (Mepa
(84) menuanbl. [IpakTnyeckas padora «Cpennue IEHTPa), B TOM 4YHCJe cpeAHee apudMeTHYeCcKoe,

3HAYEHUSI».
HanGosbiiee 1 HaMMeHbIlIee 3HAYEHUS YUCIOBOIO
Ha0opa. Pazmax.

MeIHAaHA.

OnuceiBaTh CTAaTHCTHYECKHE JaHHbIE C IOMOUILIO
cpeaHero apupmMeTH4ecKoro u Meauanbl. Pemarb
3aAaum (c HCII0JIb30BAaHHEM 3pPUTENbHOMN
HAIJISIAHOCTH W/WIH Bep0aibHOI ONOopbI)

HM3yyare cBOMCTBA CpeaHHX, B TOM 4YHCIEe C
noMombw  nUGpPoOBBIX  pecypcoB, B  Xoje
NpPaKTHYeCKuX padot, (¢




HANPaBJAIOLIEH TOMOIILIO).

OcBauBaTh Ha 0a30BOM ypOBHe TOHATHA:
HanOoJIbIIee M HAMMEHbIIee 3HAYCHHS YHCJIOBOIO
MaccHuBa, pazMax.

Pemats 3amaum Ha BBIOOP cmoco0a oONMUCAHMA
JAHHBIX B COOTBETCTBMU C NPHPOAOH JAAHHBIX H
HeJsiMA HCCJICJOBAHMA c HAIpPaBJAIOLIeH
MOMOIIBIO.

Cayuaiinas
U3MEeHYHBOC
Th ( 64)

*CayuaiiHasi ”BMEHYHBOCTH (mpuMepsbl). YacToTa
3HAYeHMH B MaccuBe JaHHbIX. ' pynnupoBka.
I'mcrorpamMmmel.

IMpakTnyeckas padora «CiayyaiiHasi ©BMEHUYMBOCTbY. *

*OcBauBaThb NOHSATHSI: YAaCTOTa 3HAYeHWHd B
MaccuBe AAHHBIX, rPpyNIHPOBKA JAAHHBIX,
rHCTOrpamMma.

CTtpouTh rucTorpamMmsl 1o oopasuy

OcBauBaTh rpaduyeckue NpeaCTABIEHHA Pa3HBIX
BH/JIOB CJIYYailHOM M3MEHYMBOCTH, B TOM YHCJIE C
noMomb  HUPPOBBLIX  pecypcoB, B  Xoje
NPaKTHYeCcKoil padoThL *

BBenenue B

*I'pa¢, Bepmmua, pedOpo. IlpeacraBieHue 3axadym ¢

*OQcBauBatb NOHATHS: rpad, BepmmHa rpada,

TEOPUI0 nomombi0 rpaga. CreneHb (BaJeHTHOCTb) BepPIUMHBI. pedpo rpada, creneHb (BaJICHTHOCTh BepPIIMHBI),
rpacgos ( 44) Yucao pédep u cymmapHasi creneHb BepmuH. Llens u nenb M HUKJI.
mukia. Ilyrs B rpade. IlpeacraBieHue 0 CBA3HOCTH OcBauBaTh NOHATHSA: YTh B rpade, 3ijIepoB NyThb,
rpadga. Ooxon rpada (3ilsiepoB nyrthb). IIpencraBiienune 00xoa rpaga, opueHTUPOBaHHBIM rpad.
00 opreHTHPOBaHHBIX rpadax. * OOcy:knaTh pemleHHe 3aa4¥ Ha IOUCK CYMMBbI
cTeneHedl BepmuH rpaga, Ha nmouck odxona rpada,
HA TOMCK NyTeli B OPHEHTHPOBAHHBLIX rpadax c
HANPaBJIAIOLIEH TOMOLILIO.
OcBauBaTh cnocoObl MNpeacCTaBJeHUs] 3a1a4 M3
Kypca aiare0pbl, reoMeTpUH, TCOPHH BePOSATHOCTEH,
APYrHUX NpeAMETOB ¢ NMoMoOWbI0 rpagosB (KapThl,
CXeMbl, JJIeKTPHYECKHE Nend, (YHKIHOHAJIbHbIC
COOTBETCTBHUSI) HA MpUMepax. *
BepositHoCT *CayyailHbII OIBIT " cly4yaiHoe coObITHE. *OcBanBaTh MOHATHSA: CJOyYalHbIi ONBIT U
b U 4aCTOTA BepositHoCcTh U yacrora coObITHS. Poab cJIy4yaiHoe coObITHE, MaJIOBEPOSITHOE ]|
CJIy4aiHOro MAJIOBEPOSITHBIX M MPAKTHYECKH  JIOCTOBEPHBIX NPAKTHYECKH 10CTOBEPHOE cCOObITHE.
coObITHSA coObITHH B 1pupoae W B oO0mecrBe. MoHera H HN3y4yaTh 3HAYUMOCTH MAJIOBEPOSITHBIX COOBLITHII B
(4v) UIPajbHAs KOCTh B TCOPHH BEPOSTHOCTEIA. npupoae M o0mecTBe Ha BaXKHBIX IpHMepax

IIpakTnueckasi padora «Hacrora BolnajeHusi OpJaay.*

(aBapwumu,




HEeCYACTHbIe  CJy4au, 3alluTa
uHpopmManuu, nepeaada JaHHbIX).
H3yuyath Ppob KJIACCHYECKHMX BePOATHOCTHBIX
Mojaeseid (MOHeTa, MrpajibHasi KOCTb) B TeOpPHH
BEPOATHOCTEI.

Habaronats M U3y4aTh 4acToTy COOBITHH B MPOCTHIX
JKCIEPUMEHTaX, B TOM 4YHCJe ¢ MOMOIIbIO
uupoBBIX PpecypcoB, B XoJle MNPAKTHYECKOMH
padoThL.*

MepPCOHAIbHOMI

O0600menue,

KOHTPOJIb
(59)

IIpeacraBienne JaHHBIX.
OnucaresbHast a.

BeposiTHOCTD c1y4yaiiHOTO COOBLITHS.

CTAaTUCTHUK

IToBTOPATL M3y4YeHHOe M BBICTPAMBATH

cUCTEMY

3HAHUIA.

Pemath 3a7a4u HA NpeACTaBJICHHE U ONIMCAHHE

AAHHBIX

c NOMOILIBIO
¢

HANPaBJISAIOLIECH OMOIIbIO.

Oo6cyxkaaThb NpUMepbI

COOBITHIA,
MAJIOBEPOSATHBIX M NPAKTHYECKHU
JA0CTOBEPHBIX

CIy4ailHbIX COOBITHH, MX POJH B NpHpoOAe H

JKM3HH

YyeJI0BeKa

HU3YIECHHBIX XapaKTCePUCTUK

CJIYy4YalHHbIX

8 kaacc (34 4)

HazBanmue
pa3nena
(TembI)
(uyuciao
4acoB)

OcHOBHOe conepxxaHmne

XapakTepucTHKA 1eATeJIbHOCTH 00yYaAr0IMXCS

IloBTOpEeHnue
Kypca 7
Kkjacca (u4)

IIpencrasienne naHHbIX. OnucatrelbHasi CTATHCTHKA.
Cayuyaitnas  u3MeHuMBocTh. CpeaHHe  YHMCJI0BOIO
Ha0opa.

Ciayuaiinble coObITHSI. BeposiTHOCTH W  4YacTOThI.
Kaaccnueckne Moeu Teopuu BeposiTHOCTeli: MOHeTa M

IloBTOPATE HM3Y4YE€HHOE M BBICTPAMBATL CHCTEMY
3HAHHUH.

Pemats 3amaum  (mo BH3YyaJbHOHl omope) Ha
NPEACTABJICHHE W ONHMCAHHE JAHHBIX C IOMOIUBIO
H3Y4YEHHBIX XaPAKTePUCTHK.




UI'PAJIbHAs KOCTh. Pemiate 3agaym  (mo BH3yaJbHOH omope) Ha
NnpeacTaBjieHue TPYNNUPOBAHHBIX JAHHBIX H
OnMCaHMe CJOYYAHOW M3MEHYUBOCTH.




Pemate 3amaum  (mo BH3YaJbHOHl omope) Ha
ompeaejieHUe YacTOThl  CJOYYaWHBIX  COOBITHIA,
o0cyxjJaeHne TPUMEPOB CJIOYYallHBIX COOBITHIA,
MAJIOBEPOSAITHBIX M NPAKTHYECKH JOCTOBEPHBIX
CIy4ailHBIX COOBITHH, HX POJIM B NPHPOJE U KU3HHU
YyeJI0BeKa.

OnucarenpHasi *OTK/JI0HeHHs. J[ucnepcus 4uca0Boro Hadopa. *OcBanBaTh TNOHATHS: JAWCIEPCHA W CTaHIApPTHOE
CTATHCTHKA. CraHaapTHOe OTKJIOHEHHe YHUCJI0BOro Hadopa. OTKJIOHEHHEe, HCMO0JIb30BATh ITH XAPAKTEPUCTHKH
PaccenBanue JAuarpamMmsbl pacceuBaHus. * JJIS1 ONMCAHUS PACCEMBAHMS IaHHBIX.
JAHHDBIX YyacTBoBarhb B OOCY:KI€EHMH THIOTE3bI 00
(4u) OTCYTCTBHM WJIM HAJUYUM CBSI3M MO JUArpaMMaM
pacceHBaHusl.
CTpouTh IMarpaMmbl pacceMBaHUSA M0 UMEIOIUMCS
AAHHBIM, B TOM 4HCJIe ¢ NOMOIIBI KOMIbHTEpa
(1mocJjie COBMECTHOI0 aHAJIN3a).*
MHoxkecT MHo:xecTBO, IOAMHOKECTBO. Omnepannu HaJ OcBanBaTh NOHATHS: MHOKECTBO, JJIEMEHT
Ba ( 44) MHOKEeCTBAMM: o0benHeHHeE, nepeceveHue, MHOKEeCTBA, MOJAMHOKECTBO.
ponojaHeHue. CBoiicTBa onepanuii HaJl MHOXKeCTBAMU: BbINOJAHATH onepauuu Hax
nepeMecTHTebHOE, coyeraresbHoe, MHOKeCTBaMHU: 00beINHEHHE,
pacnpeeuTe/IbHOE, BKIIOYEHHUs. nepecevyeHue, I0MoJHeHue (M0 oOpa3ny).
I'paduyeckoe npeacraBieHue MHOKECTB. Hcnonb3oBarh CBOIICTBA:
nepeMecTUTE/IbHOE, COYeTaTeIbHOe, pACIIpele/INTeIbHOe
Hcnonb3oBath rpaguyeckoe npeacTaBJIeHHe
MHOKECTB NPH ONMCAHUHU PeajbHbIX MPOLECCOB M
sIBJICHMI, IPY pellleHuH 3a7a4 U3 JAPYrUX Y4eOHbIX
NnpeIMeToB M KypcoB (C  HCHOJIb30BAaHUEM
BU3YAJIbHOM OIIOPHI).
BepositHocTh JunemMeHTapHble coObiTH. CiyuaiiHble  COOBITHS. OcBanBath Ha  0a30BOM ypOBHe NOHSITHSA:
CJIy4aiHOro BaaronpusircrByommue 3JIeMeHTapHbIe 3JIeMeHTapHoe co0bITHE, Ciay4YaiiHoe cOObITHE KaK
COOBITHSA coObITHS. BepositHocTH COBOKYIHOCThH 0J1aronpUATCTBYIOIIHAX
(69) CcOOBITHH. OnbIThI c PAaBHOBO3MOKHBIMH 3JIEeMEHTapPHbIX coObITHIA, PaBHOBO3MO:KHbIE

3J1eMeHTAPHBIMH coObITUsIMU. CilydaiiHbIi BBIOOD.
IMpakTnyeckas padora «OnbITHI C PABHOBO3MOKHBIMH

3jIeMeHTapHbIe COOBITHS.
Pemiats, 3agaum Ha BbIYHC/JIEHHE BepPOSITHOCTEl
cOOBITHIA




3JEMECHTAPHBIMHA COOBITHSIMI.

M0  BEPOATHOCTSAM  JJIEMEHTAPHBIX  COOBITHIA
CJIY4aiiHOT0 ONbITA (C UCIOJIb30BAHUEM 3PUTEIbLHOM
HATJISITHOCTH M/WJIH BepOabHOI OMOpbI).

PemaTrs, 3amaum Ha BbIYHMCIEHHE BepPOSITHOCTEH
coOBITHH B ONBITAX €  PaBHOBO3MOKHBIMH
3JIeMEHTAPHBIMU COOBITHSIMH, B TOM 4YHcCjIe C
NOMOIIbK)  KOMIbIOTEPa (€  HCHOJIb30BAHHEM
3pUTEIbHON  HALJISAJAHOCTH W/WIA  BepOaJbHOM

OIopsbI).

IIpoBoauts " U3y4yaTthb OIBITHI c
PABHOBO3MOKHBIMH 3JICMEHTAPHBIMH COOBITHSIMH
(c HCNOJIb30BAHHEM MOHET, UTPAJILHBIX

KOCTeH, ApYrux
MojeJieil) B XoJe NPAKTHYeCKOM
padoThI (C MCNOJbH30BAHNEM BH3YAJIbHOH ONOPHI).

BBeagenue
(44)

B

YHMCJIOM BepPIIMH M YHCJIOM
YMHOKeHHS. *

reopimpapmdEBBoiicTBa AepeBa: eIMHCTBEHHOCTb IYTH,
CyLleCTBOBAHME BHCAYeH BePUIMHBI, CBA3b MeEKIY

peoep.  IlpaBuito

*OcBanBaTh NOHATHSA: JePeBO Kak rpad 0e3 nukIia,
BHCSYAs BepHIMHA (JMCT), BeTBb JepeBa, MyTh B
AepeBe, IHaAMeTPp JepeBa.

HN3yyars  cBoOlicTBA  JepeBa:  CcyliecCTBOBaHMe
BHCAYell BEePIIMHBbI, ¢AUHCTBEHHOCTh NMYTH MEXKIY
ABYMSl BepUIMHAMH, CBSI3b MeEKAYy YHCJIOM BepIIMH
U 4 CJIOM peédep.

Y4yacTBoBaTh B 00CY:KI€HHMHM pellleHHs 3aJa4d Ha
NMOMCK M TMepeYyucJeHHe TNyTeil B  Jepese,
onpeieJieHUe 4YHCJIa BepIIMH WU peédep B Jepese,
o0xon OwmHapHOro JepeBa, B TOM 4YHCJIe C
NpUMEHEHHeM MPAaBUJIa YMHOKEHUsI. ¥

Cay4aiin
bIe
coOBITHS
(84)

JKCIIEPUMEHTa B BH/e AepeBa. *

*[IporuBomoJIOKHOe coObITHe. [Imarpamma OJiiaepa.
O0benunenue u nepeceyenue coobiTuil. HecoBmecTHbIE
coOpiTusi. PopMmyJia ciiokeHust BepositHocTei. IIpaBuio
YMHOKEHHSI BEpPOATHOCTEil. YCJI0BHAsi BEpPOSTHOCTD.
He3aBucumbie coObiTusi. IlpeacraBiieHne ciry4anHoOro

*OcBauBaTh MOHATHSA: B3AaMMHO NPOTHBOIOJIOKHbIE
coObITHS, ONEPAUM HAX COOBITUSIMHU, 00beIUHEHHE
U 1epecedeHue coObITHI, amarpamma JiJepa
(Diinepa— BeHHa), cOBMeCTHbIE U HECOBMECTHbIE
coOBITHSA.

HN3yuath TeopeMbl O BEpPOSITHOCTH OO0beIUHEHHS
ABYX coObITHIT (popmyJibt CJI0KEHN S
BEpPOSITHOCTEI).




Y4yacTBoBaTHL B 00CYKICHHMH pelleHHs 3a1a4H, B
TOM YHCJIe TEKCTOBbIEe 3aJa4d HA OIpeAeIeHue
BEPOSITHOCTEH  O0beIMHEHMs M  IepecevyeHust
COOBITHI ¢ MOMONIBIO YHCI0BOM NPAMO, TMArpaMM
Jiiepa, popmyJIbl CJI0KEHHS BEPOSITHOCTEH.
OcBauBaTb  NOHATHS:  NPABUJIO  YMHOKEHHS
BEPOSITHOCTEI, yYCJI0BHasA BEPOSITHOCTD,
He3aBHCHMBbIE COOBITUSA IePeBO CJOYYailHOT0 ONbITA.
HN3yuath cBoiicTBa (ompejaesieHUsi) He3aBHCHUMBIX
coObITHIA.

Y4yacTBOBaTH B 00CYXK/ICHHUM pelIeHHs 3aga4u
HA omnpeJe/ieHue M UCI0JIb30BaHNEe He3aBHCHMBIX
COOBITHIl. YYacTBOBATH B 00CYKJACHHUM pelIeHHsA

0O0600menue,
KOHTPOJIb
(49)

IIpencraBiienne aaHHbIX. OnucareJbHasi CTATHCTHKA.
I'pa¢bl. BeposiTHOCTH CJIy4ailHOTO COOBITHS. JIeMEeHTbI
KOMOMHATOPUKH.

IloBTOPATL H3y4YeHHOe W BBICTPAMBATDH
cucreMy

3HAHUH.

Pemats 3amaum Ha mnpeAcTaBjIeHMEe M ONHCAHHE

JAHHBIX C MOMOIIBIO H3YYEHHBIX XaPAaKTEPHCTHK (C

HCII0JIb30BAaHHEM BU3YyaJIbHOM ONOPBI).

*Y4acTBoBaTh B 00CY/KICHMH pPelICHHMA* 3aJa4H C

npuMeHeHueM rpagos.

Pemate 3agaum Ha HaxoKAeHHME BePOSITHOCTH

CIYYAHHOI 0 coOBbITHA no BEPOSTHOCTAM

3JIEMEHTAPHBIX COOBITHI, B TOM 4YHCJI¢ B ONBITaX C

PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU

(c BH3yaJIbHOI1 ONIOPOH).

*Y4yacTBoBaTh B 00CY:KI€HHHU pPelIeHUs * 3a1a4M Ha

HAXOXK/ICHHE  BepPOSITHOCTEH  O0beAWHEHHUS W

nepeceyeHusi cOObITHII, B TOM YHCJIe He3aBUCHMBIX,

¢ HCIO0/b30BAHHEM rpauYecKuX NpeacTaBIeHUl U

JAepeBa CJY4YalHOIO ONbITA.

*Y4yacTBoBaTh B OOCYXKJACHHHM PpelIeHHsA™ 3aJa4H

Ha

agaun




nepevyucieHne KOMOMHAIUI (YHC/IAa NEepPecTaAaHOBOK,
4YHCJIA COYeTAHMI), HA HaXOXKJIeHUHE BePOSITHOCTEi
coOBITHII ¢ MPHUMEHeHHeM KOMOMHATOPHUKH, B TOM
4yHcie ¢ MCNoJIb30BaHNeM Tpeyrojibuuka Ilackans.

9 kaacc (He meHee 34 1)

Ha3Banue
pa3aena OcHoOBHOe coaep:kaHue XapakTepucTHKA AeATeJIbHOCTH 00y4al0INXCs
(Tembl)
(4ucio
4acoB)
IloBTOpEeHue IIpencraBinenune agaHHbIX. OnmcarejbHasi I[loBTOpATHL M3yYeHHOe M BBICTPAUBAThH
Kypca 8 cratucTuka. Onepanum HajQ CHCTEMY
kJiacca ( 44) coObITHsIMU. He3aBUCUMOCTB COOBITHIA. 3HAHMH.
Pemiate 3a1aum Ha mnpeacTaBjeHHMEe M ONHUCAHHE
AaHHbIX. PemaTts 3agaum HA  HAXOXKIEHHUE
BEPOSITHOCTENl  0O0beIMHEHMsI M  IepecevYeHust

coObITHH, B TOM 4YHCJE He3aBHUCUMBIX, €
HCIOJIb30BAHNEM TIpauyecKUX NpeacTABJIEHUH H
JAepeBa CJY4YailHOI O ONbITA.

Pemiate 3a1aum Ha mnepevymncjieHHe KOMOMHALMU
(YMcjia NepecTaHOBOK, 4YHCJIA COYeTaHMid), Ha
HaXO0KJAeHHE BEpPOATHOCTEH coObITHIT c
NnpuMeHeHUeM KOMOMHATOPUKH, B TOM 4YHCJIE C
HCIO0JIb30BaHUEeM TpeyroJbHuka Ilackans

JJIeMEeHThbI
KOMOMHATOPH
Kku ( 44)

KomOunaTopHoe npaBujio ymHo:xkenusi. IlepectanoBku.
daxkrtopuan. CouyeTaHMss M  YHUCJIO  COYETAHUIA.
*Tpeyroabunk Ilackansa.* IIpakTuyeckass padora
«Bblunc/ieHHe  BepOSITHOCTE ¢  HMCHOJb30BAHHEM
KOMOMHATOPHBIX PYHKIUI 3JIEKTPOHHBIX TA0JMID).

OcBauBar, Ha 0a30BOM  ypOBHe TOHSATHSA:
KOMOMHATOPHOE NMPaBHJI0 YMHOKEHHS,
yHnopsiioueHHasi napa, TpoKa 00bEKTOB,

NepecTaHOBKa, (akTopuag 4YHUCJIa, COYeTAHHE,
4HUCJI0 coYeTaHul, *TpeyrojbHuk [lackans.*
Pemats mnpocreiilime 3aJa4M HAa IepevyHcIeHHe
YHOPSIIOYEHHBIX  MAap, TPoOeK, Iepe4YuceHue
NepecTaHOBOK " covyeTaHMH 3J1eMEHTOB
Pa3IHYHBIX




MHOKecTB (110 006pa3ny).

Pemath npocreiilue 3aga4yn Ha NpUMEHEHUe YHCIa
coyeTaHuil B ajare0dpe (COKpami¢éHHOe YMHOKEHHE,
onnom HpioTOHA) (¢ HANPaBJAAIOLIEH MOMOUIBIO).
Pemiatp, nmpuMeHsii KOMOMHATOPHKY, 3aJa4M Ha
BbIYHC/JIEHHE BEpPOSATHOCTEl, B TOM 4HcjIe C
NMOMOIIBI0  YIEKTPOHHBIX  TA0JML B Xoje
NMPaKTHYeCKOH padoThl (C BU3yaJIbHOI 0IOPOii).

I'eomeTpuuecka
sl BEPOSITHOCTH
(49)

*T"eomeTpH4eckas BepossTHOCTb. Ciry4yaiiHblil BbIOOP
TOYKH M3 (PUI'YPHI HA IJIOCKOCTH, U3 OTPe3Ka, U3 Ayru
OKPY:KHOCTH. ¥

*OcBauBaTh NMOHATHE F€OMETPUYECKOH BEPOSITHOCTH.
Y4yacTBoBaTh B O0CY:KI€HMHM pPelIeHUs] 33aJa4d Ha
HAXO0K/eHUEe BEpPOSITHOCTEll B ONBITAX,
NpeIcTABUMBIX KaK BbIOOP TO4YeK U3
MHOIOYI0JIbHUKA, KPyra, 0Tpe3Ka Wiu Ayru
OKPY’KHOCTH, Y CJIOBOT0 MPOMEKYTKA *

HUcnbiTanns
bepnyninu

6)

HcnbiTanme. Yenex u Heyaaya. Cepusi uMCHbITAHUIA

10

nepsoro ycmnexa. HcnbiTanusa bepnyiim.
BepositTHoCcTH

coObITUH B cepuM wucnbITaHUWl bepHysuiu.

IIpakTnyeckas

padora «UcnbiTanusa bepuyain».

OcBauBarbh Ha 0230BOM YPOBHE NOHSTHSA:
UCNIBITAHUE,
3JIeMEeHTapHOe COObITHE B MCIILITAHUM (yCIeX U

Hey/laua),
cepusi MCHBLITAHWNA, HACTYIUIEHHE TEPBOro
ycmexa

(Heynaum), cepust ucnbiTanuii bepuysim.

Pemiats  mpocreiiiume  3agayd  Ha
HaXO0KIeHHe

BEPOSATHOCTEH COOBLITHI B CepUU MCIBLITAHUN 10

NepBoro

ycmexa, B TOM 4HcCJe ¢ NpuMeHeHHeM (Gopmy.ibl

CYMMBbI

reoMeTpUYeCKON nmporpeccuu (¢ onopoi Ha

CIIPABOYHYIO

nHpOpPMALHUIO).
Pemats  mpocreifmume  3ajayM Ha
HAXO0KIeHHE
BEPOSITHOCTEH JJIEMEHTAPHBIX COOBITHH B
cepum
ucnpiTannii bepHy/iiM, Ha HaxoXIeHue
BEPOATHOCTH

onpeaeeHHOT0 4YHCJIa YCIHEX0B B CepHH
HUCIIBITAHUI
BepHynm (¢ BU3yaJbHOIi 01IOpoii).




I/I3yanb B X0/11¢ l'lpaKTI/l‘-leCKOﬁ paﬁoTbl, B TOM 4YucCJje
C

MOMOLIBI0 HU(PPOBLIX PeCypPcoB, CBOICTBA
BEPOSITHOCTH B

cepuu ucnbiTaHui bepHyiun




Cayuaiinas
BeJIMYHHA
(69)

CayuaiiHas BeJIMYMHA M paclpeiesieHHe BEPOATHOCTEI.
MaremaTuyeckoe OKMJAAHME W JUCHEPCUS] CJHAYyYaiiHOM
BeJIMYMHBI. [IpuMepbl MaTeMaTHYECKOT0 0KUIAHUS KAK
TEOPeTHYECKOI0 CPeHero 3HAaYeHUs! BeJIHYHHBI.
IonsiTne o0 3akoHe OoJabmux uyuced. HW3Mepenme
BEPOSITHOCTEl ¢ MOMOLIbI0 YyacToT. [IpumeHenue 3akona
00JILIIUX YK CeJI.

OcBonTh Ha 0230BOM ypPOBHE MOHSITUS: CJAy4YailHas
BeJIMYUHA, 3HAYeHHe CJHYy4YailHOW  BeJMYMHBI,
pacnpeaeieHne BepOATHOCTEN.

N3yyatrs M 00CyxkaaTh NpPUMeEPbI JUCKPETHBLIX H
HENpEepPbIBHBIX CJAYYAWHBIX BeJWYMH (POCT, BeC
YeJI0BeKa, YHUCJIECHHOCTb  HaceJleHHMs, Jpyrue
U3MEHYNBbIe BeJIUYNHBbI, PACCMATPUBABIINECH B
Kypce CTATHUCTHUKH), MOAEJbHBIX  CJOy4YalHbIX
BeJMYMH, CBSI3aHHBIX €O CJYYailHBIMH ONBITAMM
(Opocanue MOHeTBHI, MIPAJbHOM  KOCTH, CO
CJIy4aifHbIM BHIOOPOM H T. IL.).

OcBauBar, Ha 0a30BOM  ypOBHe TOHATHSA:
MaTeMaTH4YecKoe OKUJAHUEe CJHYYaiHO! BeJMYUHBI
KAaK TeopeTHYecKoe CpelHee 3HaYeHHe, NUCIEPCHS
CIAYYalHO! BeJIHYUHbl KaK AaHaJOI JHCIepPCUH
4HCJI0BOr0 Habopa.

Pematp 3a1aun Ha BbIYHCJIEHHE MATEMATHYECKOI0
OKUJIAHUA W JUCHEPCHH JUCKPETHOH CiaydailHOH
BeJMYMHBI 10 33JaHHOMY pacnpeiejeHuI0, B TOM
yHucae 3a4a4, CBA3AHHBIX CO CTPaxOBaHUEM M
JIoTepesiMHU (¢ HAMPABJAIOLIEH MOMOUIbIO).
3HAKOMHUTBCS € MAaTEeMAaTHYECKUM OXHAAHHEM M
AUCIHEpPCHeld HEKOTOPbIX paclpeaejieHuil, B TOM
yucje pacnpeaejJieHUusl  CJAYyYaiiHOW  BeJUYHUHBI
«YHCJI0 YCIeX0B» B cepuM ucnbiTannii bepuyiu.
HN3yyarh, yacToTy CcOOBITHSI B TNOBTOPAIOIIUXCS
CJAYYAHHBIX ONBITAX KAK CIYyYaliHYI0 BeJIMYHHY.
3HAKOMHUTBCA € 3aKOHOM OosbIINX 4ymcesa (B ¢popme
Bepny/un): npu 60Jb1I0M 4KcJie ONBITOB YacTOTA
coObITHS 0JIM3KA K €ro BEPOSATHOCTH.

Pematy 3agaum Ha u3MepeHHE BEPOATHOCTEH ¢
MOMOIIBI0 YACTOT (C HANPABJIAKIIEH MOMOLIbIO).
OO0cyxaaTtb, poJjib 3aKoHa OOJbBIIMX YHCET B
000CHOBaHMH YaCTOTHOIO MeToaa
H3MepeHust




BEPOSATHOCTEIA.

O0cy:k1aTh 3aKOH 00JIbIINX YHCe/ KaK NposiBJIeHHe
CTATHCTHYECKOH YCTOMYMBOCTH B H3MEHYHBBIX
SIBJICHUSIX, POJIb 3aKOHa 00JILIIMX YMces] B pUpo/e
U B )KU3HHU 4YeJI0BEeKa.

O06001mEeHUE,
KOHTPOJIb

(10u)

IIpencraBienue aaHHbBIX. OnmcarejbHAasi

CTATHCTHKA.

BepositHoCTh CJIy4aiiHOT O coObITHS.
DJIeMeHThI

KoMOUHATOpPUKH. CilyyaiiHble BeJIMYUHBI U

pacmpeesieHusl.

IloBTOpPSITH M3y4YeHHOE W BBHICTPAUBATH
CHCTEMY
3HAHMIA.

Pemate 3a1aun Ha npeacTaBjIeHUe H ONIMCAHHUE

AAHHBIX.

Pemate 3agauM  Ha  HaXOXKIAEHHE
BEpPOSITHOCTEM

coObLITHI, B TOM YHCJe B ONBITAX C

PABHOBO3MOKHBIMH

3JIeMEHTAPHbIMU COOBITUSIMH, BEPOSITHOCTEM

00beIUHEHUsI U TepeceyeHHs1 COOBLITHI,

BBIYUCJATH

BEPOSTHOCTH B ONBITAX € CepPUAMH

CIYYAHHBIX
HCNbITAHUMI

IIOYPOYHOE INVIAHUPOBAHUE

7 KJIACC

KoanuecTBO YacoB JJIeKTPOHHbIE
. Hara nudposbie

N}' Tema ypora Beero KonTpoanner IpakTHyeckn U3y4YeHH o0pa3oBaTe/bHbIC

wn e padoThbI e padoThI A pecypebl
1 IIpencraB/ieHne JAHHBIX B TA0IHIIAX 1 E:{tﬁnn;)/TeKadHOK /

PsS://M.casoo.ru
863ec1f8
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bubdaunorexka HOK




Ta0JJHYHBIM JaAHHBIM

https://m.edsoo.ru/
863ec324

HN3Baeuenue u HHTEPIIpETAlINSA

bub6anorexka IIOK

3 TA0JJMYHBIX JAHHBIX https://m.edsoo.ru/
863ec78e
4 IMpakTnyeckas padora "Tadauubr"
I'pa¢uueckoe npeacrasiieHue
5 )Izll)ﬂg)mx B BHjIe IP;pI;’FOBI)IX, broamorexa LOK
CTOJIOMKOBBIX (CTOJI0YATHIX) https:/m.edsoo.ru/
AAarpamMm 863ed18e
6 YreHue U NOCTPOCHHE THATPAMM. bubanorexa IHOK
IIpumeps1 nemorpaguyecknx https://m.edsoo.ru/
Auarpamm 863ed602
IIpakTHyeckas padora
7 "Inarpammbl" (Yypok umeet bubuamnorexa IHHOK
Npo(OpHEHTANMOHHY IO https://m.edsoo.ru/
HANpaBJEHHOCTH N0 npodeccun 863ed72e
(puHAHCOBBINI AHAJIMTHK)
3 Yucsaosbie HaOopbl. Cpeanee bubauorexa LHOK
apudmernyeckoe https://m.edsoo.ru/
863ed846
9 YucsoBbie HaOopbl. CpenHee buoauorexa LHOK
apupMeTHYECKOe https://m.edsoo.ru/
863ed846
10 Mennana 4yuca0Boro Haoopa. Bbuoauorexa HHOK
YeToiiYuBOCTD MeUAHBI https://m.edsoo.ru/
863edb3e
1u Menunana 4yuci0Boro Hadopa.
YceToituuBOCTH MeTHAHBI
1 IIpakTuyeckas padora "Cpeanue bubdanorexa HOK

3HayeHud'"

https://m.edsoo.ru/



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec324

863edc6ba



https://m.edsoo.ru/863edc6a

Hau0oabiee 1 HaMMeHbIIIEe

bub6aunoreka IHOK

13 3HAYEHMS YUCI0BOro Habopa. Pazmax https://m.edsoo.ru/
863eel7a
14 Hauoboabiiee 1 HaMMeHbIIIee
3HAYEHM S YUCI0BOro Habopa. Pazmax
15 Hauobogabmiee 1 HamMeHbIIIee
3HAYeHUsl YN CJI0BOro Habopa. Pazmax
KonTpossnast padora Nel mo remam Buéamnorexa IOK
16 "IlpencraBiaeHne JaHHBIX.
OnucarejbHasi CTATHCTHKA" https:/m.edsoo.ru/
863ee390
17 Cay4aiiHasi ©3MEHYMBOCTD bubanorexa IOK
(mpuMepbI) https://m.edsoo.ru/
863eedbc
N bubauorexa LHOK
18 YacToTa 3HAaUEHHH B MacCHBE JaHHBIX
https://m.edsoo.ru/
863ee69c
buodanorexa HOK
1 Tpymmiponica https://m.edsoo.ru/
863ee9d0
20 I'ucrorpammsl
21 I'mcrorpammbl broamorexa LOK
https://m.edsoo.ru/
863eeelc
2 IIpakTnyeckas padora "Cayuaiinas bubanorexa HOK
M3MEeHYHBOCTH"" https://m.edsoo.ru/
863eecc8
23 I'pad, Bepminna, pedpo. bubauorexa HOK
IIpencrasiieHne 3a1a4M ¢ MOMOILIBIO https://m.edsoo.ru/
rpaga 863eef52
24

CreneHb (BaJ€HTHOCTH) BEPUIUHBI.

bub6anorexka IIOK



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee07a

Yucao




pedep U cyMMapHas cTeneHb
BepiuH. lenb u muka

https://m.edsoo.ru/
863ef0ba

Henb u nuki. Ilyts B rpade.

bubanorexa HOK

25 IIpeacraBiieHue o cBA3HOCTH rpada https://m.edsoo.ru/

863ef236

26 IIpencrasiienne 00 bubimnorexa IHHOK
OPHEHTHPOBAHHBIX rpadax https://m.edsoo.ru/

863ef3b2

27 Cay4aifHbIi ONIBIT U CJIy4aiiHOE buommoreka HOK
COBLITHE https://m.edsoo.ru/

863ef4d4
BeposiTHOCTH M 4aCTOTA COOBITHS.

28 Posb MaJI0BEPOATHBIX U bubuanorexa IHOK
NPaKTHYECKH T0CTOBEPHBIX COOBITHH https://m.edsoo.ru/
B IIPUPOJIe U B 00LIECTBE 863ef646

29 MomneTa u I/IFP&JILH&H KOCTh B TEOPHH
BEePOSATHOCTEH

30 IIpakTHyeckas padora "Yacrora buoauorexa IHOK
BbINajieHus opia” https://m.edsoo.ru/

863ef8a8
Kontpoabnasi padora Ne2 mo

31 TeMal\I/: P "Cayuaiinas Bubauorexa IOK
H3MEHYHBOCTD. I'padnl. https://m.edsoo.ru/
BepositHOCTH CIIYyYaHHOr 0 86310186
coObITHA"

3 IloBTOpEHME, bubimorexa HOK
0000LIEeHMHE. https://m.edsoo.ru/
IIpeacrasienne 863efa24
JAAHHBIX

33 IToBTOpPEHUE, 00001IIEHHE. buoauorexa LHOK

OnucarejbHasi CTATHCTHKA

https://m.edsoo.ru/



https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef0ba

863efbaa



https://m.edsoo.ru/863efbaa

34 IToBTOpEeHue, 00001CHNE. 1 bubanorexa LHHOK
BeposiTHOCTB ci1yuaiiHOT0 COOBLITHS https://m.edsoo.ru/
863efecl
OBLHIEE KOJIMYECTBO 34 ) 5
YACOB IO ITPOTPAMME
8 KUIACC
KouunyecTBo yacos DJIEKTPOHHbIE
Ne T « Jara nuppoBbIe
éMa ypoka Beero KoHTpoabHbI IIpakTH4eckn H3y4eHu o0pa3zoBaTe/bHbIE
n e padoThbI e paboThbI A pecypesl
/
n
1 IIpeacraBiieHue JaHHBIX. 1 bub6anorexka IIOK
OnucarejbHasi CTATHCTHKA https://m.edsoo.ru/
8631029¢
) Cayuaiinas n3ameHunBocTb. Cpeanue 1 bubéanorexa HOK
4YHCI0BOr0 Habopa https:/m.edsoo.ru/
863f03fc
3 Cayuaiinbie coObiTus. BepossiTHOCTH M 1 bubuanorexa HHOK
YacTOTHI https://m.edsoo.ru/
86310578
4 Kuaccnueckue Mmoaesin Teopuu 1 bubauorexa HOK
BEPOSITHOCTEN: MOHETA U UTPaJIbHAas https://m.edsoo.ru/
KOCTb 863f076¢
5 OTkKJ1I0HEHUS 1 bubaunoreka [IOK
https://m.edsoo.ru/
863f0as0
bubaunorexa HOK
6 HCIIEPCUA YHCJI0BOro Ha0opa 1
a P P https://m.edsoo.ru/
863f0as50



https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863efec0
https://m.edsoo.ru/863efec0

CTaHZ[apTH()e OTKJIOHCHHE YUCJI0BOTO

bubaunoreka IHOK

IJIEMEHTAPHBIMHA COOBITHSIMU.

7 HaOopa https://m.edsoo.ru/
863f0bfe
8 JAunarpamMMbl pacceuBaHusl buomorexa HOK
https://m.edsoo.ru/
863f0eab
9 MHo:KkecTBO, MOIMHOKECTBO budmorexa HOK
https://m.edsoo.ru/
86311180
10 Onepanum HaJ MHOKeCTBAMMU: bubéanorexa HHOK
o0beMHEeHHE, lepeceveHue, https://m.edsoo.ru/
JAOTOJTHEHHE 863f143¢
CBoiicTBa onepanuii Haj Buémorexa LOK
11 MHOKE€CTBAMU: NePeMeCTHTEIbHOE,
coyeTaTesibHOE, pacnpeaeuTebLHOe, https://m.edsoo.ru/
BKJIIOYEHHS 86311784
12 I'pa¢uueckoe npeacrasiieHue budmorexa HOK
MHOKECTR https://m.edsoo.ru/
8631f198¢
KonTpoasnas padora Nel mo remam
13
"Craructuka. MHoxkecTBa'"
14 dyieMeHTapHbIe coObITHA. CilyualiHble bub6anoreka IHIOK
coObITHS https://m.edsoo.ru/
863fldec
15 baaronpusTcrByromue bubuamnorexa HHOK
3JIeMEHTaAPHbIE COOBITHS. https://m.edsoo.ru/
BeposiTHOCTH COOBITHIT 863fl1dec
16 baaronpusrcrByromue Bbubanorexa HHOK
3JieMeHTapHbIe COOBITHS. https://m.edsoo.ru/
BepositHocTH cOOBITHIT 86311172
17 ONBITHI ¢ PABHOBO3MOKHBIMH bubinorexa HHOK

https://m.edsoo.ru/



https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0bfe

Cay4aitHbIii 863f21ca



https://m.edsoo.ru/863f21ca

BbIOOP

OnbIThI € PAaBHOBO3MOKHBIMH

bub6anorexka IIOK

18 3JIeMEHTAPHBIMH COOBITUSIMMH. . d /
CoryuaiiubIii BEIGOD https://m.edsoo.ru
863f21ca
”
IIpakTuyeckas padora "OnbIThI Buémorexa LIOK
19 ¢ PABHOBO3MOKHbIMU h /) /
3JIeMEeHTAPHBIMH COOBITUSIMU" ttps://m.edsoo.ru
863f235a
bub6anorexka IIOK
20 epeBo
Aep https://m.edsoo.ru/
863f2ade
CpoiicTBa jaepeBa: enuncn;eﬂﬂocn: BuGamnorexa LIOK
21 NyTH, CyLIeCTBOBaHHEe  BHCHYeH ./ /
BEPIIMHDBI, CBfA3b MEXKIAY YHCIOM https://m.edsoo.ru
BepIINH U YHCIOM pédep 863f2bac
bubtaunoreka IOK
22 IIpaBuI0 YMHOKEHHUSA
P Y https://m.edsoo.ru/
863f2cd8
bub6anorexka IIOK
23 IIpaBuI0 YMHOKEHHUSA
P y https://m.edsoo.ru/
8631236
24 IIpoTuBOMO/I0XKHOE COOBITHE bubauorexa IIOK
https://m.edsoo.ru/
8631f218a
25 Juarpamma Jilsiepa. O0bequHeHNE U bubaunorexa HOK
nepeceyeHne CoOObITHI https://m.edsoo.ru/
86313214
26 HecoBmecTHbIe coObITUSI. DopMmyJia Bbubaunorexa HOK
CJIOKEHHMS BePOATHOCTEN https://m.edsoo.ru/
86313372
27

HecoBmecTHbIe coObITUsI. Dopmyia

bubauoreka IIOK



https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca

CJIOKEHHSsl BEPOATHOCTEI https://m.edsoo.ru/
86313764
IIpaBu10 yMHOKEHUSI BEPOSITHOCTEIH.
28 YciaoBHas BeposiTHOCTh. He3aBucumsie 1 buomorexa HOK
COOBITHS https://m.edsoo.ru/
863f38ae
IIpaBu10 yMHOKEHUSI BEPOSITHOCTEIH.
29 YcaoBHas BeposiTHOCTh. He3aBucumbie 1 buomorexa HOK
COOBITHS https://m.edsoo.ru/
86313b06
30 IIpeacrasiienue ciy4aifHOro 1 buoauorexa HOK
IKCIIEPUMENTA B BH/IE IepeBa https://m.edsoo.ru/
863f3cbe
31 IIpencraBiienne caxy4aiHOro 1 bubaunorexa HOK
JKCIEPUMEHTA B BUJIe iepeBa https://m.edsoo.ru/
86313120
3 IToBTOpEeHue, 0000EeHNE. 1 bubéanorexa HOK
Ipeacrapiienue JaHHbIX. https://m.edsoo.ru/
OnucarejbHasi CTATUCTHKA 863f4128
33 IloBTOpenue, 06061menune. I'padni 1 Buoamorexa IOK
https://m.edsoo.ru/
86314312
KonTtpoibHast padora o remam
34 "Cayuaiinbie coObITHS. BeposiTHOCTB. 1 1
I'pagnr"
OBHIEE KOJIMYECTBO 34 )
YACOB 11O TIPOI'PAMME
9 KJIACC
Ne i/ Tema ypoka KoaunyecTBo yacos Tlata DIeKTPOHHbIE



https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f3764

KonTpoabHbl IIpakTHyecku HsyHent unpposbIe
Bceero | o0pa3oBare/ibHbIE
e padoThI e padoThbI
pecypcebl
bub6anoreka IIOK
IIpeacraBiieHue JaHHBIX 1
https://m.edsoo.ru/
863f47ea
bub6anoreka IIOK
OnucaresibHasi CTATHCTHKA 1
https://m.edsoo.ru/
863f47ea
Onepaunu HaJ COOLITUAMH 1
He3aBucumocThb cOOBITHIT 1
bub6anoreka IIOK
KoMOuHaTOpHOE NPAaBUI0 YMHOKEHUS 1
https://m.edsoo.ru/
863f4el6
ITepecranoBku. @akropua. 1 Bbubéanorexa HHOK
CoueTaHus M YNCJI0 COUETAHMUI https: //m.edso0.ru/
863f4el6
Tpeyroabuuk Ilackass 1 Bubamorexa IIOK
https://m.edsoo.ru/
86315014
IIpakTnueckasi padora "BpruucieHue
BEPOAITHOCTEH C MCIO0JIb30BAHUEM 1 1 bubaunorexa HOK
KOMOMHATOPHBIX QYHKIHIA https://m.edsoo.ru/
3JIEKTPOHHBIX Tad " 86315208
I'eomeTpuyeckasi BepOATHOCTb.
CayuyaiiHblii BIOOP TOYKHU U3 PUTYPBI 1 bubaunorexa HOK

HA MJIOCKOCTH, U3 OTPe3Ka, U3 Ayr'd
OKPY/KHOCTH

https://m.edsoo.ru/
86315884



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea

I'eoMeTpHyeckasi BepOATHOCTb.
Cay4aitHblii BbIOOP TOYKH U3 (pUryphI

bub6aunoreka IIOK

10 HA IJIOCKOCTH, U3 0TpPe3Ka, u3 Ayru https://m.edsoo.ru/
OKPYKHOCTH 86315a50
I'eomeTpuueckasi BepOSATHOCTb.

1 CayuaiiHblii BIOOP TOYKHU U3 PUTYPBI bubaunorexa HIOK
HA IJIOCKOCTH, U3 0TPE3Ka, U3 Ayru https://m.edsoo.ru/
OKPYKHOCTH 863f5bfe
I'eomeTpuueckasi BepOSTHOCTb.

T CayuaiiHblii BLIOOP TOUKHU U3 PUTYPBI bubaunorexa HOK
HA IJIOCKOCTHU, U3 0TPe3Ka, U3 Ayru https://m.edsoo.ru/
OKPYKHOCTH 86315¢10

3 I/ICI[I)ITaHI/[“e. Ycnex u Heygaua. Cepus bubaunorexa HOK
HCHBITAHUH 10 IEPBOI0 ycmexa https://m.edsoo.ru/

86316162

14 HcnbiTanue. Ycnex u Heynavya. Cepust bubaunorexa HOK

HCNBITAHMI 10 IEPBOIO ycImexa https://m.edsoo.ru/
86316356

15 I/ICHLITaHI/If). Ycnex u Heyaaua. Cepust
HCNBITAHUH 10 IEPBOr0 ycnexa

16 UcnbiTanus bepuyiuiu. BepositTHocTH bubaunorexa HOK
cOoOBITHI B CepUM UCTIBITAHUI https://m.edsoo.ru/
Bepuyuiu 863f64d2

17 Hcnbitanus bepuyniau. BeposTHocTn Bbubéanorexa HHOK
COOBITHI B CepUM UCTIBITAHU https://m.edsoo.ru/
BepuyJLiu 86316680

18 IIpakTHyeckas padora "UcnbiTaHus bubéanorexa HOK

Bepuynun"

https://m.edsoo.ru/
863f67de



https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5a50

Cay4aiiHasi BeJIMYMHA U

bub6auoreka IOK

19 pacnpeaesieHre BePOATHOCTEMH https://m.edsoo.ru/
863f6b44
20 MaTtemMaTH4eCKO€e OKUTaHUE U bub6aunoreka IIOK
AUCIIEPCHS CJYYaiiHON BeJTUYHHbI https://m.edsoo.ru/
863f6da6
1|
puMepbl MATEMATHYECKOTO Buémmorexa LIOK
21 0KMIAHUS KAK TEOPEeTHYECKOT 0
cpeaHero 3HayeHHsl BeJIMYUHbI htt])S./ /m.edsoo.ru/
86316186
22 I[HonsiTHe 0 3aKOHE 0OJIBLIIUX YK CE] bubauorexa IIOK
https://m.edsoo.ru/
863f72c4
23 HN3mepenue BeposiTHOCTEH ¢ bubaunorexa HOK
NOMOIIbLI0 4aCTOT https://m.edsoo.ru/
86317652
24 IIpumeHeHnne 3aK0Ha 0OJIBIINX YHCET bubauorexa IIOK
https://m.edsoo.ru/
86317116
’5 O000menne, cucTeMaTU3aMUA bubauorexa HOK
3HAHUM. Hpe}ICTaBJIeHI/Ie JaAaHHbIX https: //m.edsoo.ru/
8631783c¢
2 O0001menne, cCHCTEMATH3 AN
3HaHui. OnmucaTeJbHast CTATHCTHKA
0000 X
0 nferme cHUCTeMaTH3alus Bu6mmorexa LIOK
27 3Hanuii. [lpeacraBiienue TaHHBIX.
OnucarejabHasi CTATHCTHKA https://m.edso0.ru/
8631893a
)8 O06001eHne, cCHCTEMATH3AIUA bubaunorexa HOK
3HaHU. BepoATHOCTH C/Iy4ailHOT O https://m.edsoo.ru/
coOBITHA 863f7ade
29 O6o0menue, cuCTEMATH3ALUS

3HAHU. BeposATHOCTD CJIy4aiiHOT O

bub6anoreka IIOK



https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6b44

coObITHS.




J1eMeHTbl KOMOUHATOPUKH https://m.edsoo.ru/
86317c9¢
30 O06001menne, cucTeMaTU3AIUA 1 bubaunorexa HHOK
3HAHMH. JJIeMeHThl KOMOUHATOPHUKH https://m.edsoo.ru/
86317e54
00001enne, cCHCTEMATH3ALNS
31 3HAHUI. JJIeMeHTbl KOMOMHATOPHKH. 1 bubauorexa IIOK
Cnyqaifmble BCJIMYHUHBI U httpS:/ /m.edsoo.ru/
pacnpeesieHust 86318408
3 O000menne, cucTreMaTU3aUsA 1 bubaunorexa HOK
3HaHui. CiryyaliHbie BeJJMYUHBI H https://m.edsoo.ru/
pacnpeaeieHus 863f861a
33 Hrorosasi KOHTpoJIbHasi paboTa 1 bubauorexa IIOK
https://m.edsoo.ru/
86318b56
34 O0001menne, cucTeMaTU3al M 3HAHUH 1
OBUHIEE KOJIMYECTBO 34

YACOB 110 TIPOI'PAMME



https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7c9c

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM

IMPOI'PAMMBI

S KVIACC

Konx nposepsiemoro

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl

pe3yJibTaTa OCHOBHOTI'0 00111er0 00pa30oBaHUA

1 Uucna v BBIYUCTICHUS

. [lonumath ¥ NpPaBUIBHO YHOTPEOJATH TEPMHUHBI, CBA3aHHBIE C HATypaJbHBIMU 4YHCIaMH,
' OOBIKHOBEHHBIMH U JIECATUUHBIMU JAPOOSIMHU

- CpaBHUBaTh M yHOpSAJAOYMBATH HATypaJbHbBIE 4KCIA, CpPaBHUBATh B IMPOCTEHMIINX CIydasx
' OOBIKHOBEHHBIE IpO0H, 1eCATUYHbIE ApoOU

13 CoOTHOCUTh TOYKY Ha KOOPAMHATHON (YUCIIOBOM) MpsIMOW C COOTBETCTBYIOIIMM €W YHCIOM H
' n300pakaTh HaTypaJbHbIE YMCIIa TOYKAMH Ha KOOPAMHATHON (YUCIOBOM) MPsIMOI

14 BeimonuaTe apudmernyeckue IEHCTBUS C HATYPaJbHBIMH YHMCIAMU, ¢ OOBIKHOBEHHBIMH JAPOOSIMH B
' MIPOCTEUIINX CITydasx

1.5 BrINonHATE IPOBEPKY, IPUKUIKY PE3YJIBTATA BBIYUCICHUN

1.6 OKpyrsTh HaTYpaJibHbIC YKCIIa

2 Penrenne TekcTOBEIX 3a1au

2.1

Pemiate TEKCTOBEIE 3aga4uu apI/I(bMCTI/I‘-ICCKI/IM CIIOCOOOM U C IMOMOIIIBKO OPraHU30BAHHOTO KOHCYHOTO




nepebopa BCeX BO3MOKHBIX BAPUAHTOB

Pemrats 3aaa4yu, CcoAacCpIKalue 3aBUCUMOCTH, CBA3BIBAIOMIUC BCIIMYHUHBI: CKOPOCTh, BPEMA, PACCTOSAHUC,

22 oceHa, KOJIM4€CTBO, CTOUMOCTD

23 I/ICHOHB3OBaTL KpaTKI/Ie 3a111uCu, CXCMbI, Ta6HI/IHBI, O603HaquI/Iﬂ HpI/I pemeHHH 3a1a4

2 4 HOHL3OBaTLCﬂ OCHOBHBIMU CIWHHUIIAMHU I/I3MepeHI/Iﬂ: OCHBbI, MAacCChlI, paCCTOﬂHI/IH, BpeMeHI/I, CKOpOCTI/I,
' BI)Ipa)KaTB OJIHU €ANHUIBI BEJINYNHBI qepe:«} I[pyrI/Ie

55 HM3BiiekaTh, aHAIM3UPOBATh, OLEHMBATH MH(OPMAIHMIO, MPEACTABICHHYIO B TaOJMIlEe, Ha CTOI0YATOM
. I[I/IarpaMMe, I/IHTepHpeTHpOBaTB Hpe,ﬂCTaBHeHHBIe JaHHBIC, UCIIOJb30BAaTh JaHHBIC HpI/I pemeHI/II/I 3a1a4

3 HarnsiiHast reomerpust

3 1 HOHB3OBaTbC$I FGOMeTpI/I‘{eCKI/IMI/I IIOHATUAMU:. TOYKA, HpﬂMaH, OTpe30K, .HyLI, yFOH, MHOFO}/FOHBHI/IK,
' OKPYXHOCTb, KpYT'

35 [IpuBOAUTE IPUMEPHI OOBEKTOB OKPYIKAIOLIENO MHUPA, MMEIOIMIUX (POPMY HM3YYEHHBIX I'€OMETPUUYECKUX
' duryp

3 3 I/ICHOHB3OBaTb TepMI/IHOHOFI/IIO, CBH?)aHHyIO C yFHaMI/I: BepHII/IHa CTOpOHa; C MHOFOyFOHBHI/IKaMI/I: yFOH,
' BEpIIMHA, CTOPOHA, JHAarOHallb; C OKPYKHOCTBIO: pagnycC, JUaMETP, LIEHTP

24 N306paxkaTh U3y4eHHBIE T€OMETPUYECKHE (BUIYPHI HA HEJMHOBAHHON M KIETYaTOl Oymare ¢ MOMOIIBIO
' LUPKYJIS ¥ JIHHSHKH

3 5 HaXO,Z[I/ITL JJIMHBI OTpGSKOB HeHOCpe,Z[CTBeHHbIM H3MepeHHeM C IIOMOIIIBIO HHHeﬁKH, CTpOI/ITB OTpGBKI/I
' 3aJ[aHHOM UIHHBI; CTPOMTH OKPY’KHOCTH 3aJJaHHOTO PaJnyca

16 Hcrons30BaTh CBOMCTBA CTOPOH M YIIIOB MPAMOYIOJILHUKA, KBaApaTa U MX IOCTPOEHHS, BEIYMCIEHUS

jiomaau 1 rnnepumeTpa




Breraucnars NnepuMeTp W IJIomaab KBajgpara, HOpAMOYT'OJIbHUKA, (1)I/Il‘yp, COCTaBJICHHBIX U3

> HPSIMOYTOJIbHUKOB, B TOM 4Hnclie GUTyp, H300pakEHHBIX Ha KJIETYATOH Oymare

- [Tosb30BaThCSi OCHOBHBIMH METPHUYCCKUMHU CIMHULIAMHI M3MEPEHUS! JUIMHBI, TUIOLIAN; BBIPAXKATh OHU
' CIIMHUIIBI BETUUUHBI Yepe3 IPyrue

19 PacniosnaBare mapamenenunesn, KyO, HCHONB30BaTh TEPMHUHOJOTHIO: BEpIIMHA, pPeOpo, TpaHb,
' U3MEPEHHsT; HaXOIUTh U3MEPEHUs apajlielienuresa, Kyoa

310 Berancnsate 00bE€M Ky0a, mapajuieNenunena Mo 3aIaHHbIM H3MEPEHHSM, IO0JIb30BAThCS CAWHHIAMU
‘ n3MepeHust 00béMa

3.11 Pemath HecI0KHBIC 321241 HA U3MEPCHUE FEOMETPUYCCKUX BEIMYMH B IPAKTHUCCKUX CUTYAIIUIX

6 KJIACC
Ko nposepsiemoro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbl
pe3yJbTara OCHOBHOTI'0 00111er0 00pa30BaHUs
1 Ywncita ¥ BEIYUCICHUS
11 3HaTh U TOHMMATh TEPMHHBI, CBSI3aHHBIC C PA3NMMYHBIMA BHJAMHU YHCET M CIIOCOOAMH WX 3aIliCH,
' MePEXOIUTH (€CJIM ATO BO3MOXKHO) OT OHOM (POPMBI 3aITMCH YUCIIA K IPYTOr
12 CpaBHHBaTh M YIOPSAOYUBATH 1IETIbIC YHCIA, OOBIKHOBEHHBIC U JIECATUYHBIC ITPOOH, CPAaBHUBATH YUCIIA
. OJIHOT'O M Pa3HbIX 3HAKOB
BrImonHsaTE, coueras yCTHbIE M TUCBMEHHBIC TTPUEMBI, apu(PMETHIECKHE JEHCTBUS C HATYpPaIbHBIMH U
1.3 [EJTBIMU YHCIaMH, OOBIKHOBEHHBIMU U JIECATUIHBIMU JPOOSMHU, TIOJOKUTEIBHBIMU B OTPUILIATEIIEHBIMU
YHUCIaMHu




BreraucnaTs 3HaUeHUS YUCIOBEIX BprEl)KGHHfI, BBITIOJIHATD IIPUKUAKY U OLICHKY PE3yJIbTaTa BI)I‘IPICJIGHI/Iﬁ,

14 BBINOJIHATH NPE0Opa30BaHMs YMCIOBBIX BBIPAKEHUHM HA OCHOBE CBOMCTB apU(pMETHUECKUX JIeHCTBUIA

1.5 OKpyrisaTh Lenble Yyhcia U AeCATUYHbIE APOOHU, HAXOAUTh MPUOIIMKEHUS YUCel

L6 CoOTHOCUTH TOUKY Ha KOOPAMHATHOM IPSIMOM C COOTBETCTBYIOIIMM €il YMCIOM M M300pa)kaTh 4yucia
' TOYKaMH Ha KOOPAMHATHOM MPSAMOi, HAXOJUTh MOYJIb YHCIIA

1.7 CoOTHOCHTH TOUKY B IIPSIMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAMHATAMHU ATON TOUKU

1.8 OKpyTrasTh Lenble Yhcia U AeCATUYHbIE APOOH, HAXOAUTh MPUOIIKEHHUS YUCET

2 YucnoBele 1 OyKBEHHbIE BBIPAXKEHUS

51 [Tonumath U ynorpeOsTh TEPMHUHBI, CBSI3aHHBIE C 3aMUMCBhIO0 CTENEHHU YMCiIa, HAXOAWUTh KBajapaT U KyO
' YKCJIa, BBIYUCIIATH 3HAUEHUS] UNCIIOBBIX BBIPAKEHUI, COAEPIKALLUX CTENIEHU

2.2 ITosp30BaThCs MpU3HAKAMU AEITMMOCTH, PACKIIAIbIBATE HATYPAJIBHBIE YMCIIA HA IPOCTBIE MHOKUTEIIN

23 [Tonb30BaTbes MacmITaboOM, COCTABIIATh IPONOPIUU M OTHOLICHUS

24 Hcnonb3oBaTe OYKBBI 11 0003HAUEHUS YUCEI MPH 3aIHCH MAaTEMAaTUYECKUX BBIPAKEHUH, COCTABIATDH
' OyKBEHHBIE BBIPAKEHUSI U (POPMYJIbI, HAXOAUTh 3HAUEHUs OYKBEHHBIX BbIPaKEHUH

2.5 Haxonnuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemienne TeKCTOBBIX 3a1a4

3.1 Pemate MHOTOIIIAarOBBIE TEKCTOBBIC 314U apUPMETHIECKUM CIIOCOOOM

19 Pemate 3a1aun, CBA3aHHBIE C OTHOLIEHUEM, IIPOIIOPLHUOHAIBHOCTBIO BEJIUYMH, IPOLEHTAMH, PEIIaTh TPU
' OCHOBHBIE 33]1a4i Ha JPOOU U MPOLIEHTHI

Pemarsp 3agaun, comepikamue 3aBUCUMOCTH, CBSI3BIBAIOINUE BEIMYHUHBI: CKOPOCTb, BPEMsI, PaCCTOSIHHE,
33 IEHYy, KOJUYECTBO, CTOMMOCTb, IPOU3BOAMTEIBHOCTb, BpeMs, O00BEM paboThl, HCIOIB3YS

apI/I(i)MeTI/I‘leCKI/IC HeﬁCTBHH, OICHKY, IMPUKHUIOKY, I10JIB30BAaThCA CANMHUIIaMHU N3MCPCHUA




COOTBCTCTBYIOIIHUX BCIIMYWH

3.4 CocTtaBisaTh OYKBEHHBIE BRIPXKEHUS 110 YCIOBHIO 33/1a4H
15 N3Bnekars uHbOpMaInio, MPEICTaBICHHYI0 B TaONWIAX, Ha JIMHEWHOM, CTOJOYATOW WM KPYroBOH
' JrarpaMmax, MHTEPIPETUPOBATh MIPEICTABICHHBIE JaHHbIE, UCIIOJIb30BaTh JAHHBIE IPU PEILICHUH 33134
3.6 [IpencraBiasaTh HHPOPMAIIHIO C TOMOIIBIO TAOIUI, THHEHHON U CTOI0YATON AMArpaMm
4 Harnsnnas reomerpust
41 [TpuBOANTE TIpUMEPHI OOBEKTOB OKPYXKAIOIIEr0 MUPA, UMEIOMMX (HOPMY H3YUEHHBIX T€OMETPUUECKUX
' IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX U CUMMETPUYHBIX QUTYD
40 N300paxaTh ¢ MOMOLIbIO LUPKYJIS, JUHEHKH, TPAaHCIOPTHUpPAa HAa HEIMHOBAaHHOW M KieTyaTod Oymare
' U3yUYEHHBIC IJIOCKHE TeOMeTpUYecKre (GUrypbl U KOHPUTypaluu, CAUMMETPUYHbIE (DUTYPbI
43 [Tonb30BaTbCcs TEOMETPUUECKUMHU TMOHSTUSAMM: PABEHCTBO (UTyp, CHUMMETpHUS; HUCIOIb30BaTh
' TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CHMMETPHH, LIEHTP CUMMETPUU
HaxoguTts BeNMUYMHBI YITIOB M3MEPEHMEM C IOMOILBIO TPAHCIOPTHPA, CTPOUTH YIVIBI 3aJaHHOMN
4.4 BEJIMYMHBI, MMOJB30BATHCS MPU PEUICHUM 3aJa4 T'PaJyCHOM MEpOMl YrioB, paclio3HaBaThb Ha YEPTEKAX
OCTpBIH, IPSAMOU, PA3BEPHYTHIA U TYIIOU YIJIbI
45 BoluucnsaTe AJiMHY TOMaHOW, IEPUMETP MHOTOYTOJIBHUKA, II0JIb30BAThCS €AMHULIAMU U3MEPEHUS JJIUHBI,
' BBIPaXKaTh OJJHU €IMHUIIBI U3MEPEHUS ITTMHBI Yepes3 ApyTrue
46 Haxoautb, ncronb3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMS TOUKAMM, OT TOYKH [0
' MPSAMOM, ITTMHY MTyTH Ha KBAJIPATHOW CETKE
Bbraucnare miaomans (Uryp, COCTaBICHHBIX M3 NPSIMOYTOJBHHUKOB, HCIOJIB30BaTh pa3OWeHue Ha
4.7 MPSIMOYTOJIBHUKH, Ha paBHBIC (PUTYpHI, TOCTpaUBaHUE 0 MPSIMOYTOJbHUKA, MOJIb30BAThCS OCHOBHBIMU
€IMHULIAMU U3MEPEeHMsI IJIOLAAH, BEIPaXKaTh OJHHU €IMHULBI M3MEPEHUS IUIOMIAN Yepe3 Ipyrue
4.8 PacrioznaBate Ha MoOJENSAX M HM300pPAKEHUSAX NHPAMUIY, KOHYC, LMIUHAP, HCIOIb30BaTh




TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, paHb, OCHOBAHUE, pa3BEPTKA

4.9

N300pakaTh Ha KJIeTYaToi Oymare npsMOyToOJIbHBIN Mapaiesienue|

4.10

Brrunciats 00béM IpAMOYT'OJIBHOTO IMapaJuICICIIUIICA, KY6a, IIO0JIB30BAaThCd OCHOBHBIMH C€JIWHUIIaMU

u3MepeHust o0béMa

4.11

Perrate HeclIoOKHEBIE 3a4a4d HA HAX0XKICHHUE TCOMCTPHUYCCKUX BCIMYHH B IPAKTUUCCKHUX CUTYALUAX




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

5 KIIACC
Kox IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 HartypanbHble yncia u Hynb
. Harypanbnoe uncio. Psng Hatypansubix uucen. Yucio 0. M3o0pakeHue HaTypadbHBIX YUCENT TOYKAMU Ha
. KOOPJMHATHOH (YUCIIOBO) IPSIMOM
1.2 [To3unmronHas cucrema cuuciaeHusi. PuMmckas nymepanus. Jlecaruunas cucremMa CUuciaeHus
1.3 CpaBHEHME HaTypajIbHBIX YUCEIN, CPABHEHUE HATYPAJIbHBIX YHCeN ¢ HylIEM. OKpyTrieHHe HaTypalbHbIX YUCEI
CrnoxxeHue, BBIYUTaHUE, YMHOKEHHE U JIEJIEHHE HAaTypajbHbIX unce. CBOWCTBO HYJIS IIPU CI0KEHUU, CBOICTBA
1.4 HYyJI1 ¥ €IUHUIBI TIPU YMHOXKEHUHU. [lepemecTuTenpbHOE M COUYETATENIbHOE CBOWMCTBA (3aKOHBI) CIIOKEHHUS H
YMHOKEHUS, PaCpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOXEHUS
15 Hcnonb3oBanue OykB aisi 0003HAuCHHUs] HEM3BECTHOTO KOMIIOHEHTA M 3allMCU CBOMCTB apu(pMETHYECKHX
’ NeucTBUI
L6 Jenutenn u KpaTHble 4Wca, pa3iokeHHe Ha MHoxuTenu. Ilpoctele m coctaBHble uucna. [IpusHaku
' IenuMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM
1.7 CreneHsb ¢ HaTypaJIbHBIM IIOKA3aTEJIEM. 3allUCh YHCIIA B BUAE CYMMBI Pa3psIHBIX ClIaraéMbIX
1.8 UYucnoBoe BelpakeHUE. BpluMciieHHe 3HAYEHUN YMCIOBBIX BBIPAKECHWM, IOPSANOK BBIIIOJHEHHS JEHCTBHM.
Vcnosib30BaHue MPH BBIYUCICHUSX NEPEMECTUTEIHHOTO U COYETATEeIbHOTO CBOMCTB (3aKOHOB) CIOXEHUS U




YMHOKE€HHUS, PACIIPEAEIUTEIBHOIO CBOMCTBA YMHOKEHUS

2 Hpobu
[IpencraBienne o apobu Kak crocoOe 3amucu 4yacTh BedWYuHbl. OOBIKHOBEHHBIE npoOu. IlpaBunbHble U
51 HenpaBWwiIbHbIE 1pobu. CMmelaHHas Ipo0Ob, MpeicTaBIeHUue CMEIIaHHON ApoOu B BUI€ HEMPAaBUIBHON ApoOu
' ¥ BBIJICJICHUE LIEJIOM YacTW YHClia U3 HeNpaBWIbHOU npobu. M3o00paxenue npodell TOUKaMu Ha YMCIOBOU
MPSAMOM
27 OcHoBHoe cBoicTBO 1pobu. Cokpamenue npodeit. I[Ipusenenue npobu Kk HoBoMy 3HaMeHarento. CpaBHEHUE
' npobeit
53 CrnoxeHue U BblUMTAaHUE JIpoOeil. YMHOKEHUE U JesieHue 1po0el, B3auMHo-o0paTHble 1pobu. Haxoxnenue
' YaCTH LEJIOT0 U LIEJIOr0 10 €r0 YacTH
4 Hecsatuanas 3amuck ApoOeid. IlpencraBieHue AECATHYHON IpoOM B BHUAE OOBIKHOBEHHOW. M300paxeHwme
' JECATUYHBIX APOOEH TOUKaMH Ha YUCIOBOM NpsiMoii. CpaBHEHHE AECATHYHBIX IpooOeit
2.5 Apudpmernueckue JeiCTBUS ¢ JECATUUHBIMU Ip0o0siMu. OKpyTiieHUE TECATUUHBIX Jpooeit
3 Pemenne TekcToBBIX 3a7a4
3.1 Pemenne TekcTOBBIX 3a7a4 apuPMETUUECKUM CIIOCOOOM
12 Pemenune nornyeckux 3anad. Pemenue 3anau nepeOopom BCeX BO3MOXKHBIX BapHaHTOB. Vcriosib30BaHue Npu
' pelLeHnH 3a1a4 TaOIUIl U CXeM
Pemenue 3anau, coiepkalux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY,
33 KOJIMYECTBO, CTOMMOCTh. ENMHMIIBI M3MepeHusi: Macchl, 00bEMa, LIEHbI, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13p MEXly €IMHUIIAMH U3MEPEHUS KaXKA0! BEITMUNHBI
34 Perenre 0OCHOBHBIX 3a/1a4 Ha ApooU




3.5 [IpencraBieHue JaHHBIX B BUJIE€ TAOJIUL, CTOJIOUATHIX AUArpaMM
4 Harmsinaast reomerpust
41 Harnsinaele mpencrtaBneHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K, JIyd, yroj, JOMaHasd,
' MHOT'OYT'OJIbHUK, OKPYKHOCTB, KpyT. YT0II. [IpsAMOiA, OCTpBIN, TyIION U pa3BEPHYTHIA YIJIbI
42 JlnnHa oTpe3ka, METpUYECKUE €IUHUIIBI JUIMHBL. J[JTMHA JIOMaHOW, IEPUMETP MHOTOYrojibHUKA. MI3mMepeHue n
' IIOCTPOCHHUE YIJIOB € IOMOIIBIO TPAHCIIOPTHPA
43 Harnsguele mnpencraBieHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK, HPSIMOYTOJIBHUK, KBajpar,
' TPEYTOJIbHUK; O PABEHCTBE (PUTYp
N3o0paxkenue ¢uryp, B ToM ymcie Ha kieTdyaToi Oymare. Iloctpoenne koHdurypauuii u3 yacreil mpsmonu,
4.4 OKPYXHOCTM Ha HEJIMHOBAaHHOM U kieryatoi Oymare. lcmonb3oBaHuWe CBOWCTB CTOPOH U YIJIOB
IIPSIMOYTOJIbHUKA, KBaJpaTa
45 [Tnomaab NpAMOYroibHUKAa U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4Hcie GUryp,
' 1300paxXEHHBIX HA KJeT4yaTol Oymare. EquHUIBI n3MepeHus! III01aau
HarnsgHele npencTtaBieHuss O MNPOCTPAHCTBEHHBIX (UIypax: NPSMOYTOJbHBIM mNapajuienenunen, Kyo,
4.6 MHOTrOrpaHHMKH. M300pa’keHre NpOoCTEHIIMX MHOTOrpaHHUKOB. Pa3BépTku Kyba M mapaiienenunesa.
Co3znanue Mozenell MHOTOIPaHHUKOB (M3 OyMaru, IpoBOJIOKH, IUIACTWIMHA U APYTUX MATEPHAJIOB)
4.7 O0BEM IPSIMOYTOJILHOTO Tapajuienenuneaa, kyoa. Equauier usmepenus oonéma
6 KJIACC
Kon IIpoBepsieMblIii 3JIEMEHT COePKAHUSA
1 HatypanbHble uncna




1.1

Apudmernueckue IEHCTBUS ¢ MHOTO3HAYHBIMU HaTypajibHBIMU YHCIIaMU. YHCIOBBIE BBIPAXKEHUS, TOPAIOK
NEHCTBUI, WCMONb30BaHHE CKOOOK. lcmonp3oBaHME TpU  BBIYKUCICHHUSX IEPEMECTUTEIBHOTO U

COYETATEIIHOTO CBOMCTB CJIOKEHHSI U YMHOXKEHUS, PACIIPEEIUTEIBHOIO CBOWCTBA YMHOKEHUS

1.2 OxpyriieHrne HaTypaJIbHbBIX YHCET

13 JlenuTenu U KpaTHBIE YKCIa, HAMOOJBITUN OOUIWH AENIUTENh W HauMEHbIee oliee KpaTHoe. JlemuMocTh
. CYMMBI Y IPOU3BEACHUS

1.4 JleneHue ¢ ocTaTKoM

2 [pobu

51 OObIKHOBEHHas 1po0b, OCHOBHOE CBOMCTBO ApoOH, cokpamieHue apobdei. CpaBHEHHE M YIOPSAOYHBAHUE
' npoOeit

57 Pemenune 3a1ay Ha Haxo’KACHUE YAaCTH OT LIEJOr0 M LEJIOro MO ero 4yactu. J[poOHOe 4Mcio Kak pe3ynbraT
. JIEJIEHUS

)3 [IpencraBnenne necSITUYHONH ApoOM B BHUIEC OOBIKHOBEHHOH JApOOM M BO3MOXHOCTH TPEICTaBICHUS
' OOBIKHOBEHHOH JIpoOM B BUJE JECATUYHOM

)4 Jecartuunple ApoOM M MeTpudeckas cucreMa mep. ApudmeTrudeckue NEHCTBUS M YHCIOBBIE BBIPAKEHUS C
. OOBIKHOBEHHBIMH U JAECATUYHBIMHU JAPOOSMH

55 OtHomenue. JleneHue B JaHHOM OTHomleHMU. Macmral, nponopuus. llpuMenenue mnpomnopuuii npu
' pelIeHnn 3a1a4

26 ITonsiTe nponeHTa. BhluMclieHHME MPOLEHTa OT BEIMYMHBI M BEIMYMHBI 1O €€ INPOLEHTY. BblpaxeHue

IMPOLCHTOB ACCATUYHBIMU ,Z[pO6$IMI/I. Pemenue 3aJa4 Ha IPOLCHTEL. Bblpa)KGHI/IG OTHOIICHUA BCIWYHH B




MPOLEHTAX

3 [TonoxxurenbHbIE U OTPULIATEIbHBIE YHCITA
11 [TonoxxurenbHbIE U OTpULIATEIbHBIE YKcia. Llenple yncna. Moayap uncia, reoMeTpruueckas HHTEpIpEeTaIus
' MoJyJIs uucia. M300pakeHue yucen Ha KOOpAWHATHOH npsiMoi. YncnoBele npoMeKyTkU. CpaBHEHUE YUCen
3.2 Apudmerndeckue 1eHCTBHS C TOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMH YHCIaMH
13 [IpsMoyronbHas cuUCTeMa KOOpPAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKM Ha IUIOCKOCTH, alciucca U
' opauHara. [Toctpoenue Touek U Guryp Ha KOOpAUHATHOM MIIOCKOCTU
4 BykBeHHBIE BbIpaX)eHUs!
[Ipumenenne OyKB IJisi 3aITUCH MaTEMaTUYECKUX BBIpAKCHUH U mpemiokeHuil. CBoHCTBa apuPMETHISCKUX
4.1 JIeUCcTBUN. DyKBEHHBIC BBIPAXEHUS U YHUCIOBBIE IIOJACTAHOBKU. DyKBEHHBIE pPaBEHCTBA, HAXOXKIECHHUE
HEU3BECTHOTO KOMIIOHEHTA
4.2 ®opmyIbl, GOpMyIIbI IEPUMETPA U IUIOIIAIN NPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napajiesenumneaa u kyoa
5 Penrenuie TekCcTOBEIX 3a1a4
5.1 Pemenne TekcTOBBIX 33724 apuPMETUUECKUM CIIOCOOOM
5.2 Pemenue noruueckux 3anad. Pemenne 3amad nepe6opoM BceX BOSMOKHBIX BApUAHTOB
Pemenue 3anau, conepkanimux 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYNHBL: CKOPOCTb, BPEMs, PACCTOSIHUE, 1IEHA,
53 KOJIMYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCTh, BpeMsi, 00BEM paboThl. EnuHUIBI HM3MEpeHus: macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHU, CKOPOCTU. CBS3b MEXly €IMHUIIAMU U3MEPEHNS KaXK10M BETUYMHBI
54 Pemenne 3amay, CBA3aHHBIX C OTHOILLIEHHUEM, IMPONOPLUUOHAIBHOCTHIO BEJIWYMH, MPOLEHTAMHU; pELICHUE
. OCHOBHBIX 33J1a4 Ha OO M MPOIEHTHI
5.5 OreHka v MPUKKUJIKA, OKpyTJIeHHE pe3yibTaTa. CocTaBiaeHUE OYKBEHHBIX BBIPAXKEHHUH 10 YCIOBHIO 33/1a4H.




IIpencraBieHre AaHHBIX C MOMOLIbI0 TaOnuu U auarpamm. CronOyarble auarpammbl. UTeHHE KPYroBBIX

5.6
JuarpamMmm

6 Harnsanas reomerpust

6.1 Touka, mnpsMas, OTPE30K, Jyd, YIroj, JIOMaHas, MHOTIOYTOJIbHMK, YETBIPEXYTOJIBHUK, TpPEYTrOJIbHUK,
‘ OKPYXHOCTb, KPYT

6.2 B3anMHoOe pacnonokeHue IByX NpsMbIX Ha IUIOCKOCTH, TapaJlJIebHbIE NIPSIMBIE, IEPIICHIUKYJIIPHBIE IPSAMbIE

63 N3mepenne pacCTOSTHUM: MEXAY ABYMsS TOYKaMH, OT TOYKH JI0 MPSAMOW, JJIMHA MaplipyTa Ha KBaJApaTHOH
. CEeTKE

6.4 W3mepenne 1 MOCTPOCHUE YIJIOB € ITIOMOILBIO TPAHCIIOPTUPA

65 Buasl  TpeyroapHHKOB:  OCTPOYTOJIbHBIM,  HpPSMOYTOJbHBIH,  TYNOYrOJbHBIH,  paBHOOEIPEHHBIMH,
' PaBHOCTOPOHHUI

6.6 YetpipéxyronbHuk. [IpsiMOyroiapHUK, KBaApaT: UCIIOIB30BaHNUE CBOMCTB CTOPOH, YIJIOB, AUArOHAIEH

6.7 N3o0paxeHne reomMeTpuiyeckux (pUryp Ha HEJIMHOBAHHOHW Oymare ¢ MCIOJIb30BAHMEM LIUPKYJIS, JTUHEHKH,
. yroJibHHKa, TpaHcnoptupa. [locTpoeHus Ha kier4yaroit Oymare

6.8 IlepumeTp MHOTOYTOJIbHHUKA

6.0 [TonsTue momaau GuUrypsl, eAMHUIBI U3MEPEHNUs TIoman. [I[pudbmpkéHHoe n3MepeHne iomaan Guryp, B
' TOM 4YHCJIE Ha KBaJPAaTHOM CETKE

6.10 [TpubmmxéHHOE N3MEpPEHNE JUTMHBI OKPY>KHOCTH, TUIOIIAAN KpyTa

6.11 CuMMeTpusi: LIeHTpalibHasi, oceBas U 3epKaibHas. [locTpoeHre cuMMeTpUYHBIX GUTYP

6.12 Harnsinaele mpenacTaBieHHs O MPOCTPAHCTBEHHBIX (Urypax: napajulenenunen, KyO, mpusMa, mupamuma,

KOHYC, HHWJIUMHAp, LIap H C(bepa. I/I306pa)K€HI/IG IMPOCTPAHCTBCHHBIX (1)I/Il“yp HpI/IMepI)I paSBépTOK




MHOTOTPAaHHHUKOB, IIMJIUHApPa M KoHyca. Co3maHme MoJelell TpPOCTPaHCTBEHHBIX ¢uryp (u3 Oymarwy,

MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHAIIOB)

6.13

[TonsiTre 06bEMa, eMMHUIBI U3MEepeHUs 00bEMa. OOBEM MPSIMOYTOIBHOTO NapajuieNenunena, Kyoa

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM

IMPOI'PAMMBbI
7 KIIACC
Kon . .
HDOBEDIEMOL0 IIpoBepsiemMble MpeIMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl
poBep OCHOBHOTI0 00111er0 00pa3oBaHUA
pe3yJibTaTa
1 Yucna v BBIYUCICHUS
. BrImonHsATh, coderas yCTHbIE W NMHCHMEHHBIE MPHUEMBI, apuPMETHUYECKHE ICHCTBHS C pPallMOHATHLHBIMU
YyHCIIaMu
1 Haxoautb 3Ha4eHHs YUCIOBBIX BBIPAKEHUI, IPUMEHATH Pa3HOOOpA3HbIE CIIOCOOBI U MPUEMBI BHIYUCIICHUS
3HaYeHUH IPOOHBIX BBIPAXKEHUH, CollepKaIliX OOBIKHOBEHHBIE U JIECATUYHbIE JpoOu
13 [Tepexoauts OT OAHON (OPMBI 3amUCH YHUCEN K Apyro (mpeoOpa3oBhIBaTh AECATHUHYIO JIpoOb B
O0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO JACCATUIHYIO TPOOb)
1.4 CpaBHUBATh U YIIOPSAAOYMBATH PAlIMOHAIBHBIE YHCIIA




1.5

OxpyriasTh yucna

BBITIONHAT NPUKUAKY M OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YMCIIOBBIX BBIPAKECHUM.

1o BBINOIHATE NEHCTBUSA CO CTENEHSAMU C HaTypajJbHBIMU IIOKA3aTENISAMU
1.7 [TpyMeHATh MPU3HAKU AEITMMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYPAJIBbHBIX YHCET
Pemars IIPAKTUKO-OPUEHTUPOBAHHBIE 3aJa4H, CBSI3aHHbIE c OTHOILIEHUEM BEJINYMH,
1.8 MPONOPLUOHATILHOCTHIO BEJTUYKH, NPOLIEHTAaMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PELICHHS 33/1a4 C YUETOM
OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpanueckue BhIpaXKeHUs
1 Hcnonb30BaTh anreOpanyeckyto TEPMHHOJIOTHUIO U CHMBOJIMKY, NPUMEHATH €€ B IpOLECCe OCBOCHHUS
' y4eOHOro Marepuasia
2.2 Haxoauts 3HaueHus: OyKBEeHHBIX BHIPAKEHUH MPU 3aJJaHHBIX 3HAUEHUSAX TEPEMEHHBIX
53 BbimonHATe npeoOpa3oBaHusl LEJOr0 BBIPAXKEHHWS B MHOIOWIEH IIPHUBEJCHHEM MOJOOHBIX ClaraeMblX,
. pacKpbITHEM CKOOOK
4 BbINONHATE YMHOKEHUE OJHOWIEHA HAa MHOTOYIEH M MHOTOWICHAa HA MHOT'OWIEH, IPUMEHATh (POPMYIIBI
' KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU
5 s OcymiecTBIATh pa3iokKEeHUe MHOIOWIEHOB HAa MHOXKUTENIM C MOMOILBIO BBIHECEHHUS 32 CKOOKM OOIIero
. MHOXHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (hOPMYJIT COKPALIEHHOTO YMHOKEHUS
26 [IpumensaTh npeoOpazoBaHUs MHOTOWICHOB JUISl PEIICHHs pa3iMyHBIX 3a/la4 U3 MAaTEeMAaTUKH, CMEXHBIX
' IIPEMETOB, U3 PEATbHON NPAKTUKH
2.7 Hcrnonp30BaTh CBOKWCTBA CTETICHEHW ¢ HATYPAIbHBIMU MTOKA3aTEISIMU JIJIs1 TpeoOpa30BaHMsI BRIPAKESHUN
3 VYpaBHEHUs U HEpABEHCTBA




Pewlate yMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, NPHUMEHSs IpaBWIA IIEpexoja OT HCXOIHOIO

> YpaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsITh, SIBISIETCS JIM YUCIO KOPHEM YPAaBHEHUS

3.2 [TpumensTs rpaduyueckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUHN U UX CHCTEM

33 [TonGupath npuMepsbI nap Yruce, ABISAIOINXCS PELICHUEM JIMHEHHOTO YpaBHEHUs ¢ ABYMS IEPEMEHHBIMU

34 Crtpouth B KOOPAWHATHOHN MJIOCKOCTU TpaUK JUHEHHOTO ypaBHEHHS C JABYMs I€PEMEHHBIMU; MOJIb3YSCh
' rpaduKoM, IPUBOJUTH IPUMEPHI PEIIEHUS YPABHEHUS

3.5 Pemathb cuctemsbl BYX JIMHEWHBIX YpPaBHEHUH C IByMS IEpEMEHHBIMU, B TOM 4HCIIe TpaduuecKu

16 CocTaBnsATh M pellaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JMHEWHBIX YPaBHEHHUH IO YCJIOBHUIO 3aJlayu,
. MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYE€HHBIN pe3yJIbTaT
4 Koopaunats! u rpadpuku. OyHkimun

il N300pakaTh Ha KOOPAMHATHON NpPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, IY4YH,
' OTPE3KH, HHTEPBAJIbI, 3AIIUCHIBATH YUCIIOBbIE POMEKYTKHU Ha aare0panyecKoM sI3bIKe

4.2 OtMmedaTh B KOOPJMHATHOM MIIOCKOCTH TOYKH IO 33IaHHBIM KOOpAMHATaM

4.3 Crtpouts rpaduky muHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIMU y = [X|

a4 OnuceiBaTh ¢ MOMOIIBIO (PYHKIMKA H3BECTHBIE 3aBUCHUMOCTH MEXIY BEITUYMHAMU: CKOPOCTh, BpeMS,
' paccrosiHue, IeHy, KOJIMYeCTBO, CTOMMOCTD, TPOU3BOIUTEIILHOCTD, BpeMs, 00BEM paboThI

4.5 HaxonuTs 3HaueHne (yHKIMU TI0 3HAYECHUIO €€ apryMeHTa

6 [Tonumats rpaduueckuii crocod NpeacTaBlIeHUs U aHAJIW3a UH(pOpPMAaIMH, U3BJIEKaTh U HHTEPIPETUPOBATH

uHGOpMaIUIO U3 IPaUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEHN

8 KUIACC




Kon

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

NpoBepPsEMOT0
pesyabTaTA OCHOBHOTI'0 00111er0 00pa30BaHUA
1 Yucia 1 BBIYUCIICHUS
. Ucnonws3oBath HayaibHbIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHCEN JUIsl CpPaBHEHWS,
' OKPYTJICHUS ¥ BBIYUCIICHUN, N300paKaTh IEHCTBUTEIbHBIE YHCIIa TOYKAMU Ha KOOPIWHATHOM MPSIMOM
[TpumeHATh OHATHE apU(PMETHYECKOr0 KBaJAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHU, UCIONIB3YS MpU
1.2 HEO0OXOUMOCTH KaIIbKYJISITOP, BBITIOIHATH PEe0Opa3OBaHUs BBIPAXKECHHH, COACPKAIINX KBAAPAaTHBIC KOPHH,
HCIIONB3YS CBOMCTBA KOpHEN
1.3 Hcnonws30BaTh 3anMcu OOIBIIMX U MAJTBIX YUCEN C TIOMOIIBIO ACCATHYHBIX Apo0OeH u crenenei uyncia 10
2 Anrebpandyeckue BeIpaKEHUS
)1 [IpuMeHsTh TOHATHE CTENEHW C LeJIbIM [OKa3aTeleM, BBIMOIHATh MPeoOpa3oBaHUsl BBIPAKEHUH,
' CoJIepXKalINX CTEMEHHU C LEIbIM IMOKa3aTeIeM
55 BEINONHATE TOKAECTBEHHBIE TPEOOPA30BAHUS PAIIMOHAIBHBIX BHIPAKEHHI Ha OCHOBE MPaBHJI JEHCTBUN HaJ
' MHOTOUYJICHAMU U aJITeOpandeCKUMU ApOOsIMHU
2.3 PacknanpiBath KBaApaTHBIN TPEXUIEH HA MHOKUTEIIH
4 [IpumensaTh npeoOpa3oBaHMsl BBIPAKEHUW Ui PEIIEHUs pPAa3IMYHBIX 3a7ad W3 MaTeMaTHUKH, CMEKHBIX
' IIPEIMETOB, U3 PEAIbHON IIPAKTUKH
3 VYpaBHEeHMsI U HEPABEHCTBA
11 Pemiate nmuHeliHbIe, KBapaTHBIC YPABHEHUS U PAIIMOHAIILHBIE YPABHEHUS, CBOISIIUECS K HUM, CUCTEMBI JIBYX

ypaBHEHUH C IByMs IEPEMEHHBIMH




[IpoBoauTh mpOCTEHIINE HUCCIEAOBAHUSA YPABHEHUH M CUCTEM YPABHEHWH, B TOM YHCIE C NPUMECHEHHEM

3.2 rpaduyecKux TpeaCcTaBlIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WJIM CHCTEMa YpaBHEHWH pelIeHHs,
€CJIM UMEET, TO CKOJIBKO, U IIPOYEE)
[TepexoauTh OT CIIOBECHOU (HOPMYIUPOBKH 3aaud K €€ anreOpandeckoil MO C TIOMOIIBIO COCTABIICHUS
33 yYpaBHEHHS WJIH CHCTEMbl YpaBHEHMI, HHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3a/layi
MOJIYYEHHBIN pe3ybTaT
[IpuMeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPaBHEHHUS, OLEHKH, pellaTh JUHEHHbIE HEPABEHCTBA C
3.4 OJIHOM MEePEMEHHON U MX CHCTEMBI, J1aBaTh TpadUueCcKyr0 WLTFOCTPAIIMI0 MHOKECTBA PEIICHUN HEPaBEHCTBA,
CHUCTEMbI HEPABEHCTB
4 OyHKIUU
il [ToHnMaTh ¥ UCHONB30BaTh (DYHKIIMOHAIBHBIC TOHITHUS M S3BIK (TEPMHUHBI, CHMBOJIMYECKHUE 00O3HAUCHUS),
' OTpeAesATh 3HaueHHe (PYHKUUHU 10 3HAYEHUIO apTryMEHTa, OIpeIeisaTh CBOMCTBA QYHKIUH 110 €€ rpaduKy
CtpouTh rpaduKu dJIeMEHTapHbIX (PYHKIUH BUA!
y=k/x
4.2 d
kix

, ¥ =X%,y =x% y = [X|, OHCHIBATh CBOWMCTBA YHCIOBOW (DYHKIIMU MO €€ rpaduKy

9 KUIIACC




Kona nposepsiemoro

HpOBepﬂeMble NPpEeAMETHBLIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI1 06p330BaTeJ'll)H0ﬁ IporpaMmmal

pe3yJbTara OCHOBHOTI0 00111er0 00pa30BaHuUsA

1 Yucna v BIYMCIEHUS

1.1 CpaBHUBATh M YHIOPSAJOYUBATh PallMOHAIBHBIE U UPPALIMOHATIbHBIC YHCIIA

1 BoinonuaTe apugmeTrueckue IEeHCTBUS ¢ palMOHAJIbHBIMU YUCIIAMU, COYETasi YCTHbIE U NMHCbMEHHBIE
' IIPUEMBI, BBIIIOJIHATH BBIYNCIICHHS C UPPALMOHAILHBIMY YUCIIaAMU

3 Haxonuths 3Ha4ueHMs CTENEHEH ¢ LEIBIMU IIOKA3aTeIsIMU U KOPHEW, BBIYMCIATH 3HAUEHUS YHMCIIOBBIX
' BBIPaKCHUI

14 OKpyIJIsITh AEMCTBUTEIBHBIC YUCIIA, BHIIIOJHATh MPUKUJIKY PE3yJIbTaTa BHIYMCICHUHN, OLIEHKY YHCIOBBIX
. BBIPAYKCHU I

2 YpaBHEHUsI U HEPABEHCTBA

)1 Pemarp nuHelHble U KBaJgpaTHbIE ypaBHEHUS, YpaBHEHMsI, CBOASAIIUECS K HUM, NMPOCTEUIINE APOOHO-
' palOHaIbHbIE YPaBHEHUS

55 Pemarp cucteMbl ABYX JMHEWHBIX YPAaBHEHHMH C JIBYMs IEPEMEHHBIMU U CUCTEMBI JIByX YpPaBHEHHI, B
. KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM

)3 Pemarp TexcToBble 3a7aun anreOpandyeckMM CHOCOOOM C IMOMOUIbIO COCTaBJICHMSI ypaBHEHHUS WU
' CUCTEMBI JIByX YPABHEHMH C ABYMs IEPEMECHHBIMU

IIpoBoaUTH MpOCTEUIINE UCCIIENOBAHNS YPABHEHUIN U CUCTEM ypaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM
24 rpadMuecKuX TMpeICTaBIeHU (HampuMep, YCTaHABIMBAaTh, HMMEET JIM YpaBHEHHWE WM CHCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIBKO)
2.5 Pemiate jMHelHble HEpaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBAa, M300pakaTh peELICHHE HEPaBEHCTB Ha




YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBI CUMBOJIOB

Pemrate cumcTeMBl JTHHEHHBIX HEPaBCHCTB, CHCTEMBI HECPABCHCTB, BKIIOYAIOMNIUE KBaJApPaTHOC

2.6 HEPaBEHCTBO, U300pakaTh PEIIEHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSIMOMH, 3aMUCHIBATh PEIICHUE C
MIOMOIIBI0 CHMBOJIOB
2.7 Hcnonbs30BaTh HEPABEHCTBA NPU PEIICHUH PA3JIMYHBIX 3a/1a4
3 OyHKIMHT
PacniozHaBaTh (yHKIMM H3y4eHHBIX BHJOB. [loka3blBaTh CXeMaTHYECKH pACHOJIOXKEHHE Ha
3.1 KOOpJMHATHON TIUIOCKOCTH TpadukoB ¢yHKIME Buma: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCHMOCTH OT 3Ha4eHUI K03 (HULIMEHTOB, OMUCHIBATh CBOMCTBA (PyHKUINH
35 IToka3bIBaTh CXEeMaTHUECKU PACIOJIOKEHUE Ha KOOPAMHATHOM IUIOCKOCTH IpaduKoB (GYyHKIMHA BUAA Yy =
. VX, Yy = |X| ¥ ONIUCBIBAaTh CBOMCTBA (DYHKITHIA
33 Ctpouth M H300pakaTh CXEMaTHYECKH TrpaduKu KBaApaTHYHBIX (YHKIHHA, ONHCHIBATH CBOWCTBA
' KBaJpaTUYHBIX (PYHKIHI 10 UX Tpadukam
34 PacrniozHaBaTh KBagpaTHUHYO QYHKIHIO 10 GopMyIie, IPUBOAUT IPUMEPHI KBaIPATUYHBIX QYHKIMNA 13
. peanbHOH JKU3HU, PU3UKH, TEOMETPUH
4 Apudmernueckast U reoMeTpUUYecKas Iporpeccuu
4.1 Pacrnio3HaBaTh apupMETHYECKYIO U T€OMETPUYECKYIO IIPOTrPECCUH IIPH Pa3HbIX CIIOCO0AX 3aJaHUs
42 BbINONHATE BBIYMCICHUS C HCIIOJIB30BaHUEM (POPMYJ /1-TO WieHa apu(METHUYECKONH M FreOMETPUIECKOil
' MPOTPECCUi, CyMMBI TIEPBBIX N YICHOB
43 N3006paxaTh 4iIeHbI MOCIEI0BATEIbBHOCTH TOUKAMH Ha KOOPAMHATHOM IJIOCKOCTH




4.4

Pemrats 3aga4M, CBA3aHHBIC C YHMCJIIOBBIMHU ITOCICOOBATCIIBHOCTAMH, B TOM 4YHMCJIC 3aJadud U3 peaJIBHOfI

YKU3HH (C UCTIOJIb30BAHUEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA

1 Yucna v BBIYUACICHUS

11 JlpoOu OOBIKHOBEHHBIE W JIECATHYHBIE, MEPEX0i OT OAHOW (opMmbl 3amucu apobeit k npyroit. [lonsrue
' palMOHAIBHOTO YKCIIA, 3aIIMCh, CPABHEHHUE, YIIOPSAJOUYNBAHUE PALIHOHATIBHBIX YU CEI

1o Apudmernueckue AeUCTBUA C pallMOHAIbLHBIMU YKciIamMu. Perenne 3amad u3 peaabHON MPaKTHKU Ha YacTH,
' Ha 1podu

13 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM: OIIPEIEIeHNE, IPe0Opa30BaHue BbIPAXKEHUI Ha OCHOBE OIpeeIeHus,
' 3anuch OOJBIINX YHCENT

L4 [IpouieHThl, 3amuch MPOLIEHTOB B BUAE ApoOU U JpoOW B BUAE MPOIEHTOB. Tpu OCHOBHBIE 3a7aud Ha
' IIPOLIEHTHI, PELICHHUE 3a/1a4 U3 peajbHON PAKTUKU

1.5 [IpuMmeHeHre NpU3HAKOB I€IMMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HAaTypaIbHBIX YUCEI

1.6 PeasbHbIC 3aBUCUMOCTH, B TOM YHKCIIE TIpsMasi B 0OpaTHasi MPOIOPIUOHATBHOCTH
2 Anrebpanyeckue BbIpaKeHUs

2.1 [lepemeHHbIe, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonmycTiMble 3HaUeHHsI TEPEMEHHBIX

2.2 [IpencrarieHne 3aBUCHIMOCTH MEK/Ty BEJIMUMHAMH B BUAE GopMyIibl. Beraucienus mo Gpopmyiam

2.3 IIpeobOpazoBanrie OyYKBEHHBIX BRIPAKECHHM, TOXXKIECTBEHHO PABHBIE BHIPAKCHHUS




24

CBoiicTBa CTENEHU C HATYPAJbHBIM MOKA3aTEIEM

2.5 Opnowiensl 1 MHOrowiIeHbl. CTeneHb MHOrOwIeHa. ClI0KEHNEe, BBIUUTaHUE, YMHOKEHUE MHOTOWICHOB

"6 @DopMyIIbl COKpPAIIEHHOTO YMHOXKEHHS: KBapaT CyMMBI U KBajapaT pasHocTu. Dopmyra pasHOCTH KBaIpaToB.
' Pa3nojxeHne MHOrOUJI€HOB HA MHOXKUTEIN
3 VYpaBueHus

3.1 VYpaBHeHHE, KOpEHb YpaBHEHUsI, IPaBUiIa IPeoOpa3oBaHus ypaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUH

3 JIuHeliHOE ypaBHEHME ¢ OJHOM NEPEMEHHOM, YHMCIO KOPHEH JMHEHHOTO ypAaBHEHUS, PEUICHUE JIMHEHHBIX
' ypaBHEHUI

33 CocraBiieHne ypaBHEHUH 10 YCIOBHIO 3a7aui. PelieHne TEKCTOBBIX 3a/1a4 C IIOMOILBIO YPaBHEHUN

34 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk

15 CuctemMa IByX IMHEWHBIX ypaBHEHHMH C JByMs TEpEMEHHBIMU. PellleHHe cHUCTeM ypaBHEHHH crocobom
' M0/ICTaHOBKU. [IpuMepsl penieHus: TEKCTOBBIX 3a/1a4 ¢ TOMOIUIbIO CUCTEM YpaBHEHUN
4 Koopaunate! u rpadpuku. OyHKIMN

4.1 Koopaunara Touku Ha nipsiMoi

4.2 YucnoBsle NPOMEXYTKH. PaccTossHHE MEXy IByMs TOUKaMU KOOPAMHATHOMN MPSMOM

43 [IpsmoyronbHas cuctema koopauHar, ocu Ox u Oy. AOcuucca M OpIuHAaTa TOYKM Ha KOOPJUHATHOU
' IJIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3anaHHbIX GopMynamu. UTeHne rpagiKoB peagbHBIX 3aBUCUMOCTEH

4.5 [Tonstue pynkuuu. I'paduk ¢pynxuu. CoiictBa GyHKUIUN

4.6 Jluneitnast pynkuus, e€ rpapux. 'paduk byHKINHN y = [X]




4.7

I'paduaeckoe permenne TMHEHHBIX YPABHEHUN U CUCTEM JIMHEHWHBIX YpaBHEHUN

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1 Uucna v BBIYUCIECHUS

11 KBanpatubiii kopeHb u3 uwucina. [lonstue 00 wuppanuoHasbHOM 4Hcle. JlecATUUHbIE NPUOTMKEHUS
' MPPALMOHATIBHBIX YUCEI

- CpoiicTBa apupMETHUECKUX KBAJAPATHBIX KOPHEW M UX MpPUMEHEHHE K TMpeoOpa3oBaHUIO0 YHCIOBBIX
‘ BBIPAYKEHHUI U BBIYMCIEHUAM. J[€MICTBUTEIIbHBIE YHCIIA

1.3 CremneHb ¢ LIETBIM MOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHAs 3alKCh YUCiIa

2 AnreGpanyeckue BbIpaKeHUs

2.1 KBanpaTHbiii TpEXWIEH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIU

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poodu

2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux Apooeit

2.4 PanmonansHbie BEIpaKEHUS U UX MpeoOpa3oBaHue

3 VYpaBHEHUs U HEpAaBEHCTBA

3.1 KBanpatHoe ypaBHeHue, popmyma KopHel KBagpaTHOTo ypaBHeHUs. Teopema Buera

3.2 Pelienue ypaBHeHUM, CBOASIIMXCSA K JIMHEWHBIM U KBaJAPATHBIM

33 [Tpocreiimme 1poOHO-palIOHAIBHBIE YPaBHEHHUS




14 I'padmueckas uHTEpHpETALMs YPAaBHEHUN C JBYMs MIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHUH C JBYMs
' nepeMeHHbIMU. [IpuMepbl pereHust CUCTEM HeJIMHEHHBIX YpaBHEHUH ¢ IBYMs IEpEMEHHBIMU

3.5 Pemienue TekcTOBBIX 3aj1au anredpanyeckuM crocoooM

3.6 YucnoBble HEPAaBEHCTBA U UX CBOICTBA

3.7 HepaBeHCTBO ¢ 0JHON NIEPEMEHHON

3.8 PaBHOCWIIBHOCTH HEPABEHCTB

3.9 JIunHeiiHble HEpaBEHCTBA C OJJHOW NIEPEMEHHOMN

3.10 CucTtembl TMHEWHBIX HEPABEHCTB C OJIHOM epeMEHHON
4 OyHKIIUU

4.1 [Tonstue pynkunu. O0IacTh ONpEEICHNUs U MHOKECTBO 3HaUeHUH GpyHKIH. CriocoObl 3a1aHus (pyHKUINN

4.2 I'paduk pynkunu. YteHre cBONCTB QYHKIMH 110 €€ rpaduky

43 [Tpumeps! rpadukoB PyHKIUH, OTpaKAIONTUX PeaTbHBIC MPOIECCHI

4.4 @OyHKIMH, OTIUCHIBAOLIME MIPSIMYIO M 00paTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH, UX I'papuKu

4.5 OyHKIMHU y =x7 y = X7

4.6 Oyukumu y = Vx, y = |x|

4.7 ['paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHUH

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Yycna ¥ BEIYUCIICHUS




1.1

PaI_II/IOHaIIBHBIe qrciia, nppaluOHAJIBHBIC YHCJIa, KOHCUYHBIC U OeCKOHEUYHEIE JCCATUYHBIC I[pO6I/I

MHoecTBO ﬂeﬁCTBHTeHBHBIX YHCCII, HeﬁCTBHTeHBHBIe Yypclia Kak OeCKOHEYHBIE JCCATUYHBIC ,I[pO6I/I. BzanmuO

1.2 OJIHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JAECMCTBUTEIBHBIX UMCEN U KOOpAMHATHOW mHpsimol. CpaBHEHHE
NeHCTBUTEIbHBIX YHCE
1.3 Apupmernueckue NeUCTBUS C IEUCTBUTEIBHBIMUA YUCIIAMHU
W3mepenus, npubnmxeHus, OuLEHKH. Pa3mepbl OOBEKTOB OKpYKAIOIIEr0 MHUPA, AJIUTEIBHOCTH IPOLIECCOB B
1.4 okpy>katorieM mupe. [IpubmnkéHHoe 3HaueHHEe BEIMYUHBI, TOUHOCTh NpuommkeHus. Okpyrienue yncen. [Ipukunka
U OLIEHKA Pe3yJIbTaTOB BBIYUCIICHUMN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHeHUs ¢ OJJHON NTEPEMEHHOMN
2.2 JluneitHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOJAIIUXCS K TUHEHHBIM
23 KBagparHoe ypaBHeHue. Penienre ypaBHeHU, CBOAAIIMXCS K KBaIPATHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pellleHMs ypaBHEHUN TpPETbEM M YETBEPTOM CTENEHEH Ppa3JIOKEHUEM Ha
' MHOKUTENH
2.5 Pemenue npo6HO-paliMOHAIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHUe ¢ AByMS IEPEMEHHBIMH H €T0 Tpaduk
2.8 Pemienue cucrem AByX JTMHEHMHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU
2.9 Pemrenne cucreM nByX ypaBHEHUM, OTHO U3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTENEHU
2.10 I'padmyeckas mHTEpIpETALIMS CUCTEMBI YPaBHEHU ¢ IBYMsI IEPEMEHHBIMU




2.11

Pemrenre TekCTOBBIX 33724 aNreOpanyeckuM Crocooom

2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne mMHENHBIX HEPABEHCTB C OAHOW NTEPEMEHHOMN

2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM

2.15 KBanparHbie HepaBeHCTBa

2.16 I'padmyeckas nHTEpIpeTallvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS MIEpEMEHHBIMU
3 OyHKIMT

31 KBanpatnunas ¢ynkius, e€ rpadgux u cBoiictBa. [lapabosia, KOOpauHATHl BEPIIMHBI Mapaboibl, OCh CUMMETPUU
' napaboJIbI

3.2 I'paduku pynkunit y=kx, y=kx+b u ux cpoiicrsa

33 I'paduku pynkunii y=k/x, y = x* u ux cBoiicrsa

34 I'paduku hynknmii , 1 UX CBOMCTBA
4 YucnoBble IOCIEN0BATEILHOCTH

il Omnpenenenre U cocoObl 3a/1aHUsl YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3aJaHue TOCIeI0BaTEIbHOCTH PEKYPPEHTHOM
. dbopmyIoit u popmyoi n-ro dieHa

4.2 Apudmerndeckast nmporpeccust. QopMyITbl 7-T0 YiICHA apUPMETHUSCKON MPOTPECCHH, CYMMBI TIEPBBIX 71 YJICHOB

43 I'eomerpuueckas nporpeccusi. POpmylibl 7-I0 YWieHa TEOMETPUUECKON MMPOrPECCUN, CYMMBI MIEPBBIX 71 YICHOB

44 N3o0pakeHne 4aeHOB apuPMETHUSCKON M TeOMETPUUECKOW MPOTPECCUi TOUYKAMHU Ha KOOPAMHATHOM IJIOCKOCTH.
’ JIMHEWHBIN U SKCIIOHEHIIMATBHBIA POCT

4.5 Cno>xHbl€ MPOLICHTHI




IMMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBHOM MPOIT'PAMMBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUSI

Konx nposepsiemoro
TpeOOBaAHMS

IIpoBepsiembie TPeOOBaHNUS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUSI OCHOBHOIT 00pa3oBaTe/IbHOM
NPOrpaMMbI OCHOBHOI0 0011ero odopaszosanust Ha ocuose PI'OC

YMeHue onepupoBarh MOHATUAMU: MHOKECTBO, IIOJAMHOXKECTBO, OIEPALlUU HAJl MHOKECTBAMU; YMEHUE
ONEepUPOBaTh MOHATUSMM: Tpad, CBA3HBIN rpad, AepeBO, LUK, MPUMEHATh UX MPU PEIICHUU 3aj]ady;
YMEHHE HUCIOJIb30BaTh TpapUuecKoe MPeJCTaBICHUE MHOXECTB JUIsl OMMCAHUS PEalbHbIX IPOIECCOB U

SBJICHUH, TIPY PELICHUH 33/]a4 U3 IPYTHX YYEOHBIX ITPEMETOB

VYmenue OIICpHUpPOBATh TMOHATHAMU: OIPCACICHUC, aKCHOMa, TEOpEMa, [JOKa3aTCJIbCTBO, YMCHUC
paciio3sHaBaTb UCTHHHBIC W JIOKHBIC BBICKA3bIBAHH:A, IIPUBOJUTL IIPUMCECPBI U KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUS BBICKQ3bIBAaHUH

YMeHHue onepupoBaTh IMOHATUSMH: HATYPAIBHOE 4YHMCIIO, MPOCTOE M COCTABHOE YHCIO, IEIMMOCTb
HaTypaJbHBIX YHCEN, MPU3HAKU JEIMMOCTH, LI€JI0€ YUCJIO, MOJYJb YHUCIA, OOBIKHOBEHHas Ipo0b U
JecaTu4Hass JpoOb, CTaHJApTHBIA BUJ YWCIA, DPALMOHAIBHOE YHUCIO, HMPPALUOHAIBHOE YHUCIIO,
apudmMeTnyecKkuil KBaJpaTHbIH KOPEHb, YMEHHE BBINOJHATH ACHCTBHUS C 4YHMCIaMH, CPaBHUBATh U
yYIOPAI0YMBATh YHUCIA, MPEACTABIATh YKMCIIA HA KOOPAMHATHOM IPSAMOM, OKPYIUIATH YUCJIA; YMEHHE

ACIaTh NPUKUJKY U OLUCHKY pE3yJibTaTa BEIUMCIICHUH

YMeHune onepupoBaTh MOHATHSMHU: CTENEHb C LEJIBIM IOKa3aTenaeM, apupMeThuyecKuil KBaJpaTHBIN
KOpeHb, MHOT'OUJIEH, ajredpanydeckas Apo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOH CTENEeHU
Ooubllle eIWHUIIBI; YMEHHE BBIMONHATH Pacu€Thl Mo ¢opMmyiaM, MpeoOpa3oBaHUs LENBIX, IPOOHO-

pallrOHAJIbHBIX Bpr&)I(GHI/II;'I n BBIpa}KCHI/Iﬁ C KOPHAMH, pa3JIOKCHUC MHOTI'OYJICHA Ha MHOXHWTCIN, B TOM




YuCJie C UCIIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBaJAPaTOB U KBaJlpaTa CyMMbI U pa3HOCTH

YMeHne onepupoBaTh MOHATHAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOM NEPEMEHHOW, YHCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOHM; yMEHHME peEllaTh JIUHEMHBIE M KBaJpaTHBIE ypaBHEHUS,
IpoOHO-pallMOHANBHBIE YPaBHEHUS C OJHOM TEPEMEHHOW, CHUCTeMBl IBYX JIMHEHHBIX YpaBHEHUH,
JVHENHbIE HEPaBEHCTBA M UX CUCTEMBbI, KBaJpaTHbIE U APOOHO-PAaLMOHATIbHBIE HEPABEHCTBA C OJHOMN
IIEPEMEHHOM, B TOM YHUCIIE [IPU PEIICHUU 3a7a4 U3 JAPYTUX IPEIMETOB U IIPAKTUYECKUX 3a/1a4; YMEHUE
HCIIOJIb30BaTh KOOPJAMHATHYIO MPSMYI0 U KOOPJAMHATHYIO IIJIOCKOCTh Ul HM300pa’keHUs pelieHui

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMHU: GYHKIUSA, rpaduk (YyHKIUU, HYIH (QYHKIUHA, TPOMEXKYTKU
3HAKOITOCTOSIHCTBA, IMPOMEXKYTKH BO3pACTaHUs, YOBIBaHWS, HAWOOJbIICC W HAMMCHbBICE 3HAYCHUS
(GYHKIIMK; YMEHHE OIECPUPOBATH IMOHATHSAMU: MpsAMasi MPOIOPLIUOHAIBHOCTD, JHHEWHAs (yHKIIHS,
KBapaThuHas (yHKIUsS, OOpaTHas MPOMOPIHMOHAILHOCTh, Tapaboiia, runepOoyia; yMEHHE CTPOUTH
rpaduku GYHKINH, UCTIOJIE30BaTh TPa(pUKH ISl ONPEACTICHUS CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, JUIs
pelIeHus 3a1a4 U3 JPYTHX y4eOHBIX MPEIMETOB M PEalbHOHN JKU3HHM, YMEHHE BBIpaKaTh (opMyliaMu

3aBUCUMOCTH MCXKY BCIIMUYNHAMU

YMeHue omnepupoBaTh MOHSTHUSAMM: IOCIEAOBATEIbHOCTh, apupMeTHUecKass U TeoMeTpuyecKas
MPOTPECCUU; YMEHUE UCTIOIB30BaTh CBOMCTBA MOCIEI0BATENLHOCTEH, (DOPMYIIBI CYMMBI M OOIIIETro 4iieHa

IIPU PEIIeHUH 3aj]a4, B TOM YHCJIe 3aa4 U3 JPYTUX YYEOHbIX MIPEIMETOB U peasIbHOM KU3HU

Vmenue peuiaTh 3aJa4M pa3HbIX THUIIOB (B TOM YHUCJIC Ha NPOUCHTHI, 1O0JU U YaCTH, IBUKCHUC, pa60Ty,
HCHY TOBApOB U CTOMMOCTBH IOKYIIOK M YCJIYI, HAJIOTH, 3aJa4u H3 obnactu YHOpaBJICHUA JIMYHBIMU U
CEMCHHBIMU q)HHchaMI/I); YMCHHUC COCTABJIATH BBIPAXKCHUA, YPAaBHCHUS, HCPABCHCTBA M CUCTCMBI I10

YCJIOBHUIO 3aJla4M, MCCJICAOBATH IMOJYYCHHOC PCHICHHMC M OLUCHUBATH HpaBI[OHO,I[O6HOCTB IMOJIYYCHHBIX




pe3yJIbTaTOB

YMenue omnepupoBaTh MOHATHSAMH: (urypa, TOYKa, OTpPE30K, IMpsMasi, JydY, JIOMaHas, Yroi,
MHOI'OYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBI U PAaBHOCTOPOHHUI TPEYrOJbHUKHU, MPSIMOYTOIbHBIH
TPEYTOJIbHUK, MeIuaHa, OMCCEKTpHca W BBICOTa TPEYTrOJIbHUKA, YETHIPEXYTONBHUK, Mapajuie]orpamMm,
poMO, MpPSIMOYrOJBbHMK, KBaJpaT, Tpameuus; OKpPYKHOCTb, Kpyr, KacaTeibHas; 3HAKOMCTBO C
NPOCTPAHCTBEHHBIMU (PUTYypaMM; YMEHHUE pelaTh 3aJaud, B TOM YHCJIEe U3 MOBCEIHEBHOW >KMU3HHU, HA

HAXO0X/I€HNE T€OMETPUYECKUX BEJIMYUH C IPUMEHEHNEM U3YUYEeHHBIX CBOMCTB QUryp u ¢pakTron

10

YMeHnue onepupoBaTh HNOHATUSMU: PABEHCTBO (QUIyp, PAaBEHCTBO TPEYTrOJIbHUKOB; MapauIeIbHOCTh U
NEePHNEHANKYISIPHOCTh MOPSIMBIX, YIOJl MEXAYy MNpSAMbIMHU, NEPHEHAMKYJApP, HAKIOHHAS, MPOEKLUs,
noaobue ¢uryp, MogoOHbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOUYKH M TPSIMOM; yMEHHE
pacrmo3HaBaTh PaBEHCTBO, CUMMETPHUIO M TMOA0OHe (QUryp, mapauiedbHOCTh W MEPIECHIUKYISIPHOCTD

IPSIMBIX B OKPY’KaIOILEM MHUpE

11

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PACCTOSHUE, Yroi (BEJIMYMHA yria, CUHYC U KOCHHYC yrIja
TpPEeyrojbHUKA), MJIOa/lb; YMEHUE OLEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYIKAIOUIEM MHPE;
YMEHHE TPUMEHATH (HOPMyINBl MEpUMETpa W IUIOIAAM MHOTOYTOJBHUKOB, UIMHBI OKPY)KHOCTH U
IUIoUIaId Kpyra, o0bema MpsiMOyToJIbHOTO Mapajliesienuiea; yMeHue MpUMEHITh IPU3HAKU PaBEHCTBA
TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TpeyroibHUKa, Teopemy Iludaropa, Tpuronomerpuueckue

COOTHOIICHHUA JJI1 BBIYMCICHUA JTJIUH, paCCTOﬂHHﬁ, HJ'IOIIIEUIGI\/’I

12

YMmenune nzo0paxaTh IJIOCKHE (UIYphl M UX KOMOHMHAIMM, MPOCTPAHCTBEHHBIE (UIYPHI OT PYKH, C
IIOMOUIBI0 YEPTEKHBIX MHCTPYMEHTOB M DIJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM CHMBOJBHOMY

OIIMCAaHHIO

13

YMeHue OIICpHUPOBATH MOHATUAMU: NIPAMOYTOJIbHAA CUCTEMa KOOPAWHAT, KOOPAWHATBI TOYKH, BCKTOP,




CyMMa BCKTOPOB, HNPOU3BCACHHUC BCKTOpAa Ha YHCIO, CKAJIAPHOC INPOU3ZBCACHHUEC BCKTOPOB; YMCHHUC
HUCIIOJIb30BATh BECKTOPBLI K KOOPAWHATHI IJIAA NIPCACTABIICHUS AAHHBIX WU PCIICHUA 3aada4, B TOM YHUCIIC U3

APYTUX y4eOHBIX MPEJAMETOB U PEaNbHOM KU3HH

14

YMeHue OmnepupoBaTh TMOHATHAMHU: CTOJIOMKOBBIE M KpPYrOBBIE JIUArpaMMbl, TaOJHIBI, CpeaHee
apupMeTHYecKoe, MeilnaHa, Hauboblee 1 HAaMMEHbIIIee 3HaUeHUs, pa3Max YUCI0BOro Habopa; yMeHue
U3BJIEKaTh, UHTEPIIPETUPOBATh M MPEOOPa30BhIBATh MH(GOPMAIIMIO, NIPEICTABICHHYIO B Ta0IMLAX U HA
JUarpaMMax, OTpPakaroI[yK) CBOWCTBA M XapaKTEPUCTHUKH PEANbHBIX MPOLECCOB M SBICHUW; yMEHHUE

pacno3HaBaTb U3BMCHYUBBIC BCIIMYNHBI B OKPYKArOIICM MHUPC

15

YMeHue onepupoBaTh MOHATHUSMU: CIy4YalHBIA OMBIT (CIy4alHBIM SKCIEPUMEHT), JJIEMEHTapHOe
coObITHE (PIIEMEHTApHBIA KMCXOJ) CIYyYalHOTO OINBITA, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSITHOCTH CIyYalHBIX COOBITUI B OMBITAX C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSIMH; YMEHHE peliaTh 3aJadyd METOJOM OpraHM30BaHHOTO Iepedopa W ¢ HUCIOIB30BAHUEM
MpaBUJia YMHOXKEHUS; YMEHUE OIICHUBATh BEPOATHOCTU PEabHBIX COOBITUN U SIBJICHH, TOHUMATh POJIb
MPAKTUYECKH JOCTOBEPHBIX U MATOBEPOSITHBIX COOBITHIA B OKPYIKAIOLIEM MHPE U B )KU3HH;, 3HAKOMCTBO C
MOHSITHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €T0 POJBI0 B MAaCCOBBIX

SIBJICHUAX

16

YMmenue BBI6I/IpaTB HOI[XOIISIH_II/Iﬁ I/I3y‘-ICHHBII71 MCTOH MJId pCIICHUA 3adadyu, NPUBOAWUTH IMPUMCPHBI
MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B TMpUPOAC U IKHU3HH, pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB
MAaTEMaTUKHU B HCKYCCTBEC, OIIMCBIBATH OTHACJIBHBIC BBIAAKOIIHUCCS PE3YJIbTAThI, IOJYUYCHHBIC B XOJC
Pa3BUTHA MAaTCMAaTUKN KAaK HAYKH, MPUBOJUTH IMPUMEPBI MATCMATHYCCKUX OTKpBITI/If/'I U UX aBTOPOB B

OTEYECTBEHHOW M BCEMUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbBIX HA OI'D 11O MATEMATHUKE

Koxn IIpoBepsieMblii 3J1€MEHT COACPKAHUA

1 UYucna v BBIYUCICHUS

1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeIMMOCTH LIETBIX YNCEN

1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOU, TPOLIEHTHI, 0ECKOHEYHBIE IEPUOANIECKHIE APOOH

1.3 PanmonansHbie uncna. ApudgMeTHndecKue onepau ¢ pallioHaIbHBIMH YACIaMU

1.4 JlelicTBUTEIbHBIE YUCTa. ApHU(PMETHIECKHE ONIEpalluy ¢ AEUCTBUTEIBHBIMHI YHCIAMH

1.5 [TpuOnm>xE€HHBIE BHIYMCIEHUS, IPAaBUiIa OKPYIJIEHHS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BBIUUCICHUM
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHBIE BBIpaXKEHHS (BBIPAYKEHHSI C IEPEMEHHBIMHU)

2.2 Crenens ¢ nenbiM nokasareneM. CTeleHb ¢ palluoOHaIbHBIM IToKa3zareneM. CBOWCTBA CTENEHU

23 MHorouseHsl

2.4 Anrebpandeckas 1poOb

2.5 Apudmerndeckuil KOpeHb HaTYpaJIbHOM cTeneHu. J(efcTBHs ¢ apuMEeTHYECKUMH KOPHSIMHU HATypaJIbHOW CTETIEHU
3 VYpaBHEHUS 1 HEPABEHCTBA

3.1 Lenble 1 poOHO-paloHaNbHbIE YpaBHEHUs. CUCTEMbI U COBOKYITHOCTH YpaBHEHHM

3.2 Ilesbie u 1poOHO-paIOHaANIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB

33 Pemenne TekcTOBBIX 3a7a4




YucaoBbIC IIOCICI0BATCILHOCTH

ITocnegoBaTenbHOCTH, CITOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN

Apudmerndeckas 1 reoMeTpuueckas nporpeccuu. @opmyiia CI0XXHBIX MPOLIEHTOB

OyHKIMU

Oynkuus, crnocoObl 3amaHus ¢(yskuuu. ['paduk ¢ynknuu. O61acTh ompenesneHrus W MHOXKECTBO 3HAYCHHM
¢yukunu. Hymn ¢ysxnun. [IpomexyTku 3HakonoctosHeTBa. IIpoMekyTKkM MOHOTOHHOCTH (PyHKLIMHU. MaKkcUMyMBbl

U MUHUMYMBI (I)YHKI_II/II/I Hawnbonblllee 1 HAaMMEHbIIIEe 3HAUCHHE (I)yHKLII/II/I Ha IMPOMCIKYTKC

6 KoopanHatsl Ha IpsIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbl KOOPIMHATBI Ha MNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl 1 UX CBOMCTBa
7.2 TpeyroabHUK
7.3 MHOroyroiabHuKu
7.4 OKpY’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruIeCKUX BEJIMYUH
7.6 BekTopsl Ha TUIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA




8.2 BepositHOCTB

8.3 KomOunaropuka
8.4 MHoxecTBa

8.5 I'padsr

MMPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

7 KIIACC
Ko nposepsiemoro IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl
pe3yJbTara OCHOBHOTI0 00111er0 00pa3oBaHus

6 ['eomerpus

Pacnio3HaBaTh H3ydeHHBIE TIeOMETpUYECKHE (QUIYpBl, OMNPEAEATh MX B3aUMHOE pPACIOJIOKEHHE,
6.1 n300pakaTh TE€OMETpHUYECKHE (UTYpPBI, BBINONHATH YEPTEXKU IO YCIOBHIO 3amaud. V3mepsTb

JIMHEWHBIEC U YTJIOBBIC BEJIMYUHEI. Pemrate 3aaa4d Ha BBIYHUCJICHUE JJIMH OTPE3KOB U BEJIWNYHH YTIJIOB

Jlenate rpyOyro OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B PEaTbHOU *KU3HU, pa3MEpOB

6.2
NPUPOAHBIX 00BEKTOB. Pasnnyare pazMepsl 3TuX 00BEKTOB MO MOPSIIKY BEJIMYUHBI
6.3 CTpouTh 4epTEXKU K FTEOMETPUUECKUM 3a]1a4aM
6.4 [Tonp30BaTbcsl TMpH3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh NPU3HAKA U CBOMCTBA

paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPH PELICHUU 3324




6.5

HpOBOI[I/ITI) JIOTUYCCKUEC PACCYKACHUSA C UCIIOJIB30BAHNEM I'COMCTPHICCKUX TCOPEM

ITons30BaThCs IMpU3HaKaMM paBCHCTBA IIPSAMOYIOJIBHBIX TPCYroJIbHHUKOB, CBOMCTBOM MEAUAaHBbI,

00 MIPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIICHUN T'€OMETPUUECKUX 3a1a4
Onpenensats MapaiielbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIE O0pa3yeT ¢ HUMHU CeKyIlas.
6.7 Onpenenars NapajyieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MPSMOit
JI0 TOYEK APYrou mpsMoun
6.8 Pemats 3a1aun Ha kiet4aroii Oymare
[IpoBOANTH BBIYMCIICHUS W HAXOIUTh UYMCIIOBbIE M OYKBEHHBIC 3HAUYEHHS YIJIOB B T€OMETPHUYECKUX
6.9 3a/layax C HCIOJIb30BAHHEM CYMMBI YTJIOB TPEYTrOJbHUKOB M MHOTOYTOJBHUKOB, CBOMCTB YIJIOB,
' 00pa30BaHHBIX MPHU MEPECEUEHUH [BYX MapalielbHbIX MPSMBIX cekyllei. PemaTh mpakTuueckue
3a/1auyv Ha HAXOXJEHUE yTJIoB
6.10 Brnaners moHATHEM TE€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpeNesaTh OUCCEKTpUCy yria u
' CEpEeIMHHBIN NEPIEHANKYIISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK
611 @opMynHpOBATh ONPEIEICHUS OKPYKHOCTH U KPyra, XOpJbl U AUaMeTpa OKPY>KHOCTH, MOJIb30BATHCS
' MX CBOWCTBAaMH. Y METh MPUMEHSATH 3TH CBOMCTBA MPU PEILICHUH 3a]1a4
Brnaners moHsTHEM ONHMCAHHOW OKOJIO TPEYrojJbHUKA OKPY>KHOCTH, YMETh HAXOJUTh €€ IIEHTP.
6.12 [Tonp3oBaTbes akTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHON TOYKE,
1 0 TOM, YTO CE€PEAMHHbBIC EPIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJIHOM TOUKE
6.13 Bragets monsATHEM KacaTenbHOM K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOM O MEPHEHAMKYJISIPHOCTH
' KacaTeJIbHOW U pajinyca, IPOBEIEHHOIO K TOUKE KacaHUs
6.14 [Tonp30BaThCs MPOCTEHIIIUMU F€OMETPUUECKUMH HEPABEHCTBAMH, IIOHUMATh UX MPAKTUYECKUI CMBICIT
6.15 I1poBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TMHEHKH




8 KUIIACC

Kon nposepsiemoro IIpoBepsiemble npeaMeTHBIE pe3yJIbTAaThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOIrpaMMbl
pe3yJbTara OCHOBHOTI0 00111er0 00pa30BaHuUsA
6 ['eometpus
61 Pacrnio3HaBaTh OCHOBHBIE BU/bI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, M10JIb30BaThCd MX CBOWCTBAMM NpHU
. pELIEHNN T€OMETPUYECKUX 3a/1a4
6.2 [IprMeHsITh CBOMCTBA TOUKM MEpEceUeHNs MeaH TPEYroJbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4
Brnanets noHsTHEeM cpeiHEN JIMHUM TPEYroJbHUKA M TPANelNH, MPUMEHITh UX CBOWCTBA MpPU pEIICHUN
6.3 reomeTpuueckux 3ajad. [lonb3oBaThest Teopemoit Daneca U TEOPEMOI O MPONOPLUOHANBHBIX OTpe3KaXx,
NPUMEHSTh UX JUIS PEHICHUS IPAKTUIECKUX 3a/1a4
6.4 [TpuMeHSTH IPU3HAKH MTOI00US TPEYTOIBHUKOB B PEIICHUN TEOMETPUIECKUX 3a/1a4
[Tonmws3oBatbest Teopemoit [Iudaropa s pemeHuss reOMETPUIECKUX M MpaKTHUeCKuX 3anad. CTpouTh
6.5 MaTeMaTHYECKyl0 MOJEIb B IMPAKTHMYECKHX 3a7ayaX, CaMOCTOSTEIbHO JeJaTh 4epTéX M HaXOAUTh
COOTBETCTBYIOILUE JJIMHBI
6.6 Bnagers MOHATUSAMHU CHHYyCa, KOCHMHYCa M TaHI'€HCA OCTPOrO yrjla IMpsIMOYIOJbHOIO TPEYroJIbHUKA.
' ITonp30BaThCs STUMU MOHATUAMU /7Sl pEILIEHHS] TPAKTUYECKHUX 33134
Bbruucnare (pazauuHbIME crioco0aMM) IUIOIIAAb TPEYroJIbHUKA W IUIOIIAAM MHOTOYTOJIBHBIX (UTyp
6.7 (mosB3ysich, TAE HEOOXOIUMO, KaJIbKyJIATOPOM). IIpUMEHATH MONlyueHHBIE yYMEHHUS B NPAKTHUYECKUX
3ajjauax




6.8

Bragets MOHATHSAMU BIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIOJIb30BAaTh TEOPEMBI O BIHCAHHBIX YIjax,
yraax Mexay xopAamu (CeKymMMH) U yIJIe MeEXIy KacaTeIbHOW UM XOpAOW MpU peuleHUH

reOMCTPHUYCCKUX 3a1a1

6.9

BJIaI[CTb IIOHATHUEM OIIMCAaHHOI'O qupréXYI‘OJIBHI/IKa, MNPUMCHATH CBOMCTBaA OIIMCAaHHOTO

YeThIPEXYTOJIbHUKA MTPH PEHICHUN 3314

6.10

HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAHHA HA IMPAKTHKEC — CTPOUTb MAaTCMAaTUYCCKHUEC MOJACIIN IAJIA 3ala4 peanLHoﬁ
JKN3HU M TOPOBOAUTH COOTBCTCTBYIOIIMUC BBLIUYUCIICHUA C TPHUMCHCHUCM HOI[OGI/I}I U TPUTOHOMCTPHUU

(MONB3YSACH, Te HEOOXOIUMO, KaTbKYJISITOPOM)

9 KIIACC
Kon nposepsiemoro IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOMH 00pa30BaTe/IbHOM MPOIrPaMMbl
pe3yJbTara OCHOBHOTI0 00111er0 00pa30BaHus
6 ['eometpus
3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YTJIOB, HAXOJUTH C MX IMOMOUIBIO Pa3IMYHbIC 3JIEMEHTHI
6.1 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHUE NMPSMOYTOJIbHBIX TPEYTOIbHUKOBY). HaxoauTts (¢ nmomoisio
KaJIbKYJISITOpA) JJIMHBI U YTJIbI JAJ11 HeTaOJUYHBIX 3HAYEHUI
62 [Tonp3oBaTbess  (GoOpMynaMu TNPUBEAECHUS M OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKIECTBOM JUIs
. HAXO0X/IEHUsl COOTHOLIEHUIN MEKy TPUTOHOMETPUUECKUMU BEIMUMHAMU
63 Hcnonb30BaTh TEOpEMBI CHHYCOB M KOCUHYCOB JUISl HAXO0XACHUS Pa3IMYHBIX 3JIEMEHTOB TPEYIroJbHUKA
' («pelieHne TpeyroabHUKOBY ), IPUMEHATh UX IPU PEIIEHUN FeOMETPUYECKUX 3a/1a4
6.4 Brnaners MoHATHSIMH TIpeoOpa3oBaHUsl TOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX Quryp.




[Tonmp30BaThCst CBOMCTBAMU MOAOOHS IPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIIATH JITUHBI U HAXOIUTH YTIIBI
y nojo0Hsix ¢uryp. Ilpumensars cBoiicTBa 1momoOus B NPakTHUECKUX 3ajadyax. YMeTb IPUBOAUTH

MIPUMEPHI MOJA0OHBIX (PUTYp B OKpYKAIOIIEM MUPE

Ilons30BaThCs TCOpCMaMHu O HNPOU3BCIACHHUU OTPE3KOB XOpHd, O MHNPOU3IBCACHHU OTPE3KOB CCKYIHX, O

o3 KBaJlpaTe KacaTeJIbHOU
[Tonb30BaThcs BEKTOpaMH, MOHMMATh UX TEOMETPHUUECKUA U (U3NYECKUN CMBICH, MPUMEHSTHh UX B
6.6 pEIIeHNH TeoMeTpHUecKuX U (pusmueckux 3anad. [I[puMeHsTh cKalsipHOE MPOU3BEJACHHUE BEKTOPOB IS
HAaXOXKACHUA NJIMH U YIJIOB
6.7 ITomp30BaThCH MCTOOOM KOOpAWMHAT Ha IINIOCKOCTH, NMPUMCHATHL €TI0 B PCHICHUN T'COMETPHUUYCCKUX H
' MPAKTUYECKUX 3a7a4
Bragers mOHATUSMU MPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, AJIMHBI AYTH OKPYKHOCTH U
6.8 paguaHHOM Mephl yIVIa, YMETh BBIYMCIATH IUIOLIAAb Kpyra W ero yacred. I[IpuMeHsTh NmoaydeHHbIE
YMCEHUA B IPAKTUICCKUX 3ajadax
69 Haxomuth ocu WM LEHTPHl CUMMETpUM (GUTYpP, MPUMEHSATh JIBUKEHHS IUIOCKOCTH B IMPOCTEHIINX
. CIIyyasix
IIpuMeHATH NOJy4YEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUMTh MaTEMATHYECKUE MOJEIIN JUIA 3a/1a4 peaabHOU
6.10 KHU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM 000U U TPUTOHOMETPUUECKUX

byHKIM (10JIB3YACh, TlIe HEOOXOIUMO, KaJIbKyJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
6 I'eomerpus
HavanbHple monsaTus reomerpuu. Touka, mpsimasi, OTpe3oK, Jyd. Yron. Buzael yrinos. BeprukanbHble u
6.1 cMexHble yribl. buccektpuca yria. Jlomanasi, MHOroyroiabHUK. IlapamienbHOCTh U NMEPHEHAUKYISIPHOCTD
IPSIMBIX
62 Cummerpuunblie purypsl. OCHOBHBIE CBOWCTBA 0CeBOM cuMMeTpuH. [IprMepsl CUMMETpUH B OKPYXKaroleM
' Mupe
63 OcHOBHBIE TOCTPOCHHUS C MIOMOILBIO LIUPKYJISL U JInHEHKU. TpeyroiapHuK. BeicoTa, Meanana, 6uccekTpuca, ux
' CBOMCTBA
6.4 PaBHOOeApeHHBIH 1 paBHOCTOPOHHUH TPeyroibHUKU. HepaBeHCTBO TpeyroyibHuKa
6.5 CBoiicTBa U IpU3HAKK paBHOOEIPEHHOTO TpeyrojabHUKa. [Ipr3HaKky paBeHCTBA TPEYTOIbHUKOB
6.6 CBolicTBa U IPU3HAKK NapaJlIeNIbHbIX NpsiMbIX. CyMMa yIJI0B TpEeyrojibHUKA. BHEIHNE yribl TpeyroibHUKa
[TpsimoyronbHbI  TpeyrosibHUK. CBOMCTBO MeAMaHbl IPSIMOYTOJIBHOTO TpPEYroJbHHKA, INPOBEAEHHON K
6.7 rurnorenyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTOIbHBIN TPEYTOJBHUK C YTIIOM
B 30°
6.8 HepaBeHcTBa B TeomMeTpuu: HEPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, TeopeMa o




0oJbI1IEM yTiie U OOJbIIEH CTOPOHE TPEeyroiabHUKA. [leprneHaAuKysp U HaKJIOHHAs

6.9 ['eomeTpryeckoe MecTo TOYeK. buccekTpuca yria W CepeAUHHBIA MEPHEHAUKYJSp K OTpPe3Ky Kak
' reOMEeTPUYECKUE MECTa TOUEeK

6.10 OKpy’>XKHOCTb U KpYT, XOpJa M JUaMETp, UX CBOMCTBAa. B3aMMHOE pacrosioKeHHE OKPYKHOCTH M IPSAMOM.
' KacarenbHas 1 ceKymas K OKpyKHOCTH

6.11 OKpy’KHOCTb, BIUCAHHAs B yrojl. BnucanHas v onrcanHas OKpYHOCTHU TPEyTOJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

6 I'eomerpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbsHUK, poMO, KBajpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpamneuus, paBHOOOKas Tpaneuus, e€ cBoiicTa U npu3Haku. [IpsmoyronapHas Tpanenus

6.4 Meron ynBoenus meauansl. LlentpansHas cummerpus. Teopema daneca u Teopema 0 IPONOPIUOHAIBHBIX
' OTpe3Kax

6.5 Cpennue TMHUM TpeyrojabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHuKa

6.6 [TonoOue TpeyronbHuKoB, Ko3pduuueHnt mnomodus. Ilpusnaku nomobust TpeyroabHUKOB. llpumeHeHue
' 101001 MU pelIeHNH IPaKTUUECKUX 3a1a4

6.7 DopMyIIbl TSl TUIOIIAAN TPEYTONIBHUKA, TTapajuiesiorpaMma, poMOa 1 Tparennn

6.8 CgoiicTBa 1uiomiaaei reomerpudeckux Guryp. OTHOIIEHUE TUTOMIAACH MOJOOHBIX GUTYP




6.9 Boruncnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemeHny npakTHUECKUX 3a7a4
611 CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIjla MPSMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE TPUTOHOMETPUUYECKOE
' ToXAecTBO. Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u 60°
6.12 Brincannble U 1IeHTpaIbHBIE YIIIbI, YTOJI MEX]y KacaTelIbHOU M XOpA0i. YTIIbl MeXAy XOpJaMU U CeKyIIUMHU
6.13 BrnucaHHbIE U ONMCAHHBIE YETBIPEXYTOIbHUKI
6.14 B3aumHoe pacnonoxxenue AByX OKpyxkHoctei. Kacanuwe oxpyxkHocted. OOmue kacaTelbHbIE K JABYM
' OKPY’KHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/Iep:KaHUs
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. POPMYJIbI IPUBEACHHUS
62 Pemienne TtpeyronpHukoB. Teopema KOCHMHYCOB W TeOpeMa CHHYCOB. PellleHHe mpakTHYeCKHX 3a1ad ¢
' UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 ITpeoOpaszoBanue nogodus. Ilogobue cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 MpPOU3BENEHUM OTPE3KOB XOpHA, TEOPEMBI O NPOU3BEIACHUM OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpare
‘ KacaTeJbHON
6.5 BexTtop, anmuHa (MOIyNb) BEKTOpa, COHAIIPAaBJIIEHHbIE BEKTOPHI, MPOTUBONOJIOXKHO HAlpaBiICHHbIE BEKTOPHI,
KOJIJITMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTopamH. Pa3nokeHue BEKTOpa IO JIBYM




HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunatsr BekTopa. CkasipHOe Tpou3BeIcHUE BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXK/IEHUS JUTHH U YTJIOB

67 JlekapTOBbI KOOPIWHATHI Ha IUIOCKOCTH. YPaBHEHHS TPSMOW M OKPYKHOCTH B KOOpAHMHATAaX, IepeceueHue
' OKpY>KHOCTEH U IpsAMBIX. MeTOa KOOPAMHAT U €ro NPUMEHEHHE

6.8 IIpaBuIBbHBIE MHOTOYTOJIBHUKU

6.9 Jlnuna okpyxHOCTH. ['panycHas u paguaHHas Mepa yriia, BEIUMCICHHUE JUTUH AYT OKPYKHOCTEH

6.10 [Tnomane kpyra, cekTopa, CErMeHTa

6.11

JIBIDKEHHUS IFIOCKOCTH M BHYTPEHHHE CUMMETpHH (Guryp (37ieMeHTapHble npeacTaBieHust). [lapaninensHblil mepeHoc.

[ToBopoT




IMMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBHOM MPOIT'PAMMBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUSI

Konx nposepsiemoro
TpeOOBaAHMS

IIpoBepsiembie TPeOOBaHNS K NMPeIMETHBIM pPe3yJIbTaTaM OCBOEHHUSI OCHOBHOIT 00pa3oBaTe/IbHOM
NPOrpamMMbI OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

YMeHue onepupoBarh MOHATUAMU: MHOKECTBO, IIOJAMHOXKECTBO, OIEPALlUU HaJl MHOKECTBAMU; YMEHUE
ONEepUPOBaTh MOHATUSIMU: Tpad, CBA3HBIN Ipad, AepeBO, LUK, MPUMEHATh UX MpPU PEIICHUU 3a]ady;
YMEHHE HUCIOJIb30BaTh TpapuuecKoe MpeJCTaBICHUE MHOXECTB JUIsl OMMCAHUS PEalbHbIX MPOIECCOB U

SBJICHUH, TIPY PELICHUH 33/]a4 U3 IPYTHX YYEOHBIX ITPEMETOB

VYmenue OINCpHUpOBaATh TMOHATHAMU: OIPCACICHUEC, aKCHOMa, TEOpEMa, [AOKa3aTCJIbCTBO, YMCHUC
paciio3HaBaTb UCTHHHBIC W JIOKHBIC BBICKA3bIBAHHA, IIPUBOJAUTL IIPUMCPBI U KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKQ3bIBAHUH

YMeHHe onepupoBaTh MOHATUSMH: HATYPAIBHOE YHMCIIO, MPOCTOE M COCTABHOE YHCIO, IEIMMOCTb
HATypaJbHbIX YHCEN, MPU3HAKU JAEIMMOCTH, LIEJI0€ YUCIIO, MOJYJb YHUCIA, OOBIKHOBEHHas Apo0b U
necaTudHass JpoOb, CTaHJApTHBIA BUJ YHWCHA, DPALMOHAIBHOE YHWCIO, HPPALUOHAIBHOE YHUCIIO,
apudmeTnyecKkuil KBaJpaTHbIH KOPEHb, YMEHHE BBINOJHATH ACHCTBHUS C 4YHMCIaMH, CPaBHUBATh H
yIOpSALOYMBATh YMCIIA, IPEACTABIATH YKMCIA HAa KOOPAMHATHOM IPSIMOM, OKPYIUIATH YUCJA; YMEHHUE

ACIaTh NPUKUIAKY U OLCHKY pE3yJibTaTa BBEIUMCIIEHUH

YMeHre OnepupoBaTh IMOHIATHUSMHU: CTEIEHb C IENBIM IOKazaTeseM, apu(METHYECKU KBaJpPATHBIN
KOpEeHb, MHOTOYJIEH, anredpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOH CTETICHH
OoJibllle eIWHUIIBI; YMEHHE BBIMONHATH Pacu€Thl Mo QopMyraM, MpeoOpa3oBaHUsl LENBIX, IPOOHO-

pallrOHAJIbHBIX Bpra)KeHI/Iﬁ n BBIpa}KeHI/Iﬁ C KOPpHAMH, pa3jIOKCHHUC MHOI'OYJICHA Ha MHOXHWTCIN, B TOM




YuCJie C UCIIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBaJAPaTOB U KBaJlpaTa CyMMbI U pa3HOCTH

YMeHne onepupoBaTh MOHATHAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOM NEPEMEHHOW, YHCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOHM; yMEHHME peEllaTh JIUHEMHBIE M KBaJpaTHBIE ypaBHEHUS,
IpoOHO-pallMOHANBHBIE YPaBHEHUS C OJHOM TEPEMEHHOW, CHUCTeMBl IBYX JIMHEHHBIX YpaBHEHUH,
JVHENHbIE HEPaBEHCTBA M UX CUCTEMBbI, KBaJpaTHbIE U APOOHO-PAaLMOHATIbHBIE HEPABEHCTBA C OJHOMN
IIEPEMEHHOM, B TOM YHUCIIE [IPU PEIICHUU 3a7a4 U3 JAPYTUX IPEIMETOB U IIPAKTUYECKUX 3a/1a4; YMEHUE
HCIIOJIb30BaTh KOOPJAMHATHYIO MPSMYI0 U KOOPJAMHATHYIO IIJIOCKOCTh Ul HM300pa’keHUs pelieHui

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMHU: GYHKIUSA, rpaduk (YyHKIUU, HYIH (QYHKIUHA, TPOMEXKYTKU
3HAKOITOCTOSIHCTBA, IMPOMEXKYTKH BO3pACTaHUs, YOBIBaHWS, HAWOOJbIICC W HAMMCHbBICE 3HAYCHUS
(GYHKIIMK; YMEHHE OIECPUPOBATH IMOHATHSAMU: MpsAMasi MPOIOPLIUOHAIBHOCTD, JHHEWHAs (yHKIIHS,
KBapaThuHas (yHKIUsS, OOpaTHas MPOMOPIHMOHAILHOCTh, Tapaboiia, runepOoyia; yMEHHE CTPOUTH
rpaduku GYHKINH, UCTIOJIE30BaTh TPa(pUKH ISl ONPEACTICHUS CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, JUIs
pelIeHus 3a1a4 U3 JPYTHX y4eOHBIX MPEIMETOB M PEalbHOHN JKU3HHM, YMEHHE BBIpaKaTh (opMyliaMu

3aBUCUMOCTH MCXKY BCIIMUYNHAMU

YMeHue omnepupoBaTh MOHSTHUSAMM: IOCIEAOBATEIbHOCTh, apupMeTHUecKass U TeoMeTpuyecKas
MPOTPECCUU; YMEHUE UCTIOIB30BaTh CBOMCTBA MOCIEI0BATENLHOCTEH, (DOPMYIIBI CYMMBI M OOIIIETro 4iieHa

IIPU PEIIeHUH 3aj]a4, B TOM YHCJIe 3aa4 U3 JPYTUX YYEOHbIX MIPEIMETOB U peasIbHOM KU3HU

Vmenue peuiaTh 3aJa4M pa3HbIX THUIIOB (B TOM YHUCJIC Ha NPOUCHTHI, 1O0JU U YaCTH, IBUKCHUC, pa60Ty,
HCHY TOBApOB U CTOMMOCTBH IOKYIIOK M YCJIYI, HAJIOTH, 3aJa4u H3 obnactu YHOpaBJICHUA JIMYHBIMU U
CEMCHHBIMU q)HHchaMI/I); YMCHHUC COCTABJIATH BBIPAXKCHUA, YPAaBHCHUS, HCPABCHCTBA M CUCTCMBI I10

YCJIOBHUIO 3aJla4M, MCCJICAOBATH IMOJYYCHHOC PCHICHHMC M OLUCHUBATH HpaBI[OHO,I[O6HOCTB IMOJIYYCHHBIX




pe3yJIbTaTOB

YMenue omnepupoBaTh MOHATHSAMH: (urypa, TOYKa, OTpPE30K, IMpsMasi, JydY, JIOMaHas, Yroi,
MHOI'OYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBI U PAaBHOCTOPOHHUI TPEYrOJbHUKHU, MPSIMOYTOIbHBIH
TPEYTOJIbHUK, MeIuaHa, OMCCEKTpHca W BBICOTa TPEYTrOJIbHUKA, YETHIPEXYTONBHUK, Mapajuie]orpamMm,
poMO, MpPSIMOYrOJBbHMK, KBaJpaT, Tpameuus; OKpPYKHOCTb, Kpyr, KacaTeibHas; 3HAKOMCTBO C
NPOCTPAHCTBEHHBIMU (PUTYypaMM; YMEHHUE pelaTh 3aJaud, B TOM YHCJIEe U3 MOBCEIHEBHOW >KMU3HHU, HA

HAXO0X/I€HNE T€OMETPUYECKUX BEJIMYUH C IPUMEHEHNEM U3YUYEeHHBIX CBOMCTB QUryp u ¢pakTron

10

YMeHnue onepupoBaTh HNOHATUSMU: PABEHCTBO (QUIyp, PAaBEHCTBO TPEYTrOJIbHUKOB; MapauIeIbHOCTh U
NEePHNEHANKYISIPHOCTh MOPSIMBIX, YIOJl MEXAYy MNpSAMbIMHU, NEPHEHAMKYJApP, HAKIOHHAS, MPOEKLUs,
noaobue ¢uryp, MogoOHbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOUYKH M TPSIMOM; yMEHHE
pacrmo3HaBaTh PaBEHCTBO, CUMMETPHUIO M TMOA0OHe (QUryp, mapauiedbHOCTh W MEPIECHIUKYISIPHOCTD

IPSIMBIX B OKPY’KaIOILEM MHUpE

11

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PACCTOSHUE, Yroi (BEJIMYMHA yria, CUHYC U KOCHHYC yrIja
TpPEeyrojbHUKA), MJIOa/lb; YMEHUE OLEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYIKAIOUIEM MHPE;
YMEHHE TPUMEHATH (HOPMyINBl MEpUMETpa W IUIOIAAM MHOTOYTOJBHUKOB, UIMHBI OKPY)KHOCTH U
IUIoUIaId Kpyra, o0bema MpsiMOyToJIbHOTO Mapajliesienuiea; yMeHue MpUMEHITh IPU3HAKU PaBEHCTBA
TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TpeyroibHUKa, Teopemy Iludaropa, Tpuronomerpuueckue

COOTHOIICHHUA JJI1 BBIYMCICHUA JTJIUH, paCCTOﬂHHﬁ, HJ'IOIIIEUIGI\/’I

12

YMmenune nzo0paxaTh IJIOCKHE (UIYphl M UX KOMOHMHAIMM, MPOCTPAHCTBEHHBIE (UIYPHI OT PYKH, C
IIOMOUIBI0 YEPTEKHBIX MHCTPYMEHTOB M DIJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM CHMBOJBHOMY

OIIMCAaHHIO

13

YMeHue OIICpHUPOBATH MOHATUAMU: NIPAMOYTOJIbHAA CUCTEMa KOOPAWHAT, KOOPAWHATBI TOYKH, BCKTOP,




CyMMa BCKTOPOB, HNPOU3BCACHHUC BCKTOpAa Ha YHCIO, CKAJIAPHOC INPOU3ZBCACHHUEC BCKTOPOB; YMCHHUC
HUCIIOJIb30BATh BECKTOPBLI K KOOPAWHATHI IJIAA NIPCACTABIICHUS AAHHBIX WU PCIICHUA 3aada4, B TOM YHUCIIC U3

APYTUX y4eOHBIX MPEJAMETOB U PEaNbHOM KU3HH

14

YMeHue OmnepupoBaTh TMOHATHAMHU: CTOJIOMKOBBIE M KpPYrOBBIE JIUArpaMMbl, TaOJHIBI, CpeaHee
apupMeTHYecKoe, MeilnaHa, Hauboblee 1 HAaMMEHbIIIee 3HaUeHUs, pa3Max YUCI0BOro Habopa; yMeHue
U3BJIEKaTh, UHTEPIIPETUPOBATh M MPEOOPa30BhIBATh MH(GOPMAIIMIO, NIPEICTABICHHYIO B Ta0IMLAX U HA
JUarpaMMax, OTpPakaroI[yK) CBOWCTBA M XapaKTEPUCTHUKH PEANbHBIX MPOLECCOB M SBICHUW; yMEHHUE

pacno3HaBaTb U3BMCHYUBBIC BCIIMYNHBI B OKPYKArOIICM MHUPC

15

YMeHue onepupoBaTh MOHATHUSMU: CIy4YalHBIA OMBIT (CIy4alHBIM SKCIEPUMEHT), JJIEMEHTapHOe
coObITHE (PIIEMEHTApHBIA KMCXOJ) CIYyYalHOTO OINBITA, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSITHOCTH CIyYalHBIX COOBITUI B OMBITAX C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSIMH; YMEHHE peliaTh 3aJadyd METOJOM OpraHM30BaHHOTO Iepedopa W ¢ HUCIOIB30BAHUEM
MpaBUJia YMHOXKEHUS; YMEHUE OIICHUBATh BEPOATHOCTU PEabHBIX COOBITUN U SIBJICHH, TOHUMATh POJIb
MPAKTUYECKH JOCTOBEPHBIX U MATOBEPOSITHBIX COOBITHIA B OKPYIKAIOLIEM MHPE U B )KU3HH;, 3HAKOMCTBO C
MOHSITHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €T0 POJBI0 B MAaCCOBBIX

SIBJICHUAX

16

YMmenue BBI6I/IpaTB HOI[XOIISIH_II/Iﬁ I/I3y‘-ICHHBII71 MCTOH MJId pCIICHUA 3adadyu, NPUBOAWUTH IMPUMCPHBI
MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B TMpUPOAC U IKHU3HH, pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB
MAaTEMaTUKHU B HCKYCCTBEC, OIIMCBIBATH OTHACJIBHBIC BBIAAKOIIHUCCS PE3YJIbTAThI, IOJYUYCHHBIC B XOJC
Pa3BUTHA MAaTCMAaTUKN KAaK HAYKH, MPUBOJUTH IMPUMEPBI MATCMATHYCCKUX OTKpBITI/If/'I U UX aBTOPOB B

OTEYECTBEHHOW M BCEMUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbBIX HA OI'D 11O MATEMATHUKE

Koxn IIpoBepsieMblii 3J1€MEHT COAEPKAHUA

1 Yucna v BBIYMCIICHUS

1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YNCEN

1.2 OOBIKHOBEHHBIE U IECSITUIHBIE IPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE TTEPUOANIECKHIE TPOOH

1.3 PanmonansHbie uncna. ApupMeTHdecKue onepauy ¢ pallioHaTbHBIMH YACIaMU

1.4 JlelicTBUTENbHBIE YUCTA. ApU(PMETHUECKHE ONIEPALlUH C AEUCTBUTEIBHBIMHI YU CIAMH

1.5 [TpuOnm>xE€HHBIE BHIYMCIEHUS, IPAaBUila OKPYTJIEHNS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BEIUUCICHUM
2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHBIE BBIpaXKEHUS (BBIpAXKEHUSI C IEPEMEHHBIMHU)

2.2 Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ pallMoHaIbHBIM MToKa3areneM. CBOWCTBA CTENEHU

23 MHorouseHsl

2.4 Anrebpandeckas 1poOb

2.5 Apudmerndeckuii KOpeHb HaTYpaJIbHOM cTeneHu. JefdcTBHs ¢ apuMEeTUYECKUMH KOPHSIMHU HaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA

3.1 Lensie 1 1poOHO-panioHaIbHBIC YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH YPaBHCHUM

3.2 Ienbie u 1poOHO-paIOHaNIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYTTHOCTH HEPaBEHCTB

3.3 Penienne TeKCTOBBIX 3a7a4




YucnoBbie MOCIEA0BATEIBHOCTH

ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aJaHMS [I0CIIEN0BATEIHLHOCTEN

Apudmerrueckas u reomeTpudeckas nporpeccu. @opmyiia CI0KHbBIX IPOLIEHTOB

OyHKIMT

@OyHkims, crnocodbl 3amaHus QyHkuuu. I'paduk ¢Qynkumu. OOnacTe omnpeneneHus U MHOMKECTBO 3HAYCHUH
¢ynkuuu. Hymu ¢yaxmum. [IpoMexxyTku 3HaKONOCTOSHCTBA. [IpOoMeKyTKM MOHOTOHHOCTH (PYyHKUIMH. MaKCUMyMBbI

1 MUHUMYMBI ¢pyHKIMHA. Hanbospiiee 1 HanMeHbIlee 3HaueHne (PYHKITMU Ha TIPOMEKYTKE

KOOpI[I/IHaTLI Ha HpHMOﬁ U IIJITIOCKOCTH

6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPJIMHATHI Ha MIIOCKOCTH
7 ['eomerpus
7.1 I'eomerpuueckue GUrypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOTOyTrOonbHUKH
7.4 OKpy>KHOCTb U KPyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BexTops! Ha TuIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA




8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pader

MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

7 KIIACC
Kon . .
DOBEDSIEMOL0 IIpoBepsiemble nMpeMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOII 00pa3oBaTe/ibHOI NMPOrpaMMbl
poBep OCHOBHOTI0 00111er0 00pa3oBaHuA
pe3yJbTaTa
5 BeposTHOCTB U cTaTUCTHKA
51 Yurtate uHbOpMaIUIO, MPEACTABICHHYIO B TabmuIlax, Ha AuMarpaMMmax, MpeACTaBIsATh JaHHbIE B BHJE
TaOJIUI, CTPOUTH JUArpamMMbl (CTOIOUKOBEIE (CTOIOYATHIC) U KPYTOBBIE) 10 MAaCCHBAM 3HAYCHUI
- OnuchiBaTh U HHTEPIPETHUPOBATH peaJbHBIC YHWCIOBBIC JIaHHBIC, TMPEICTABICHHbIE B TaOiMIAX, Ha
quarpammax, rpadukax
53 Hcnonp30BaTh [UIsl ONMHUCAaHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTHKHU: cpeaHee apupMeTHUecKoe,
Me/riaHa, HanOoJblliee M HANMEHBIIIee 3HAYCHUS, pa3Max
5.4 HNmeTts mpeacraBieHHe O ClAy4ailHOW M3MEHYMBOCTHM Ha MpUMeEpax IeH, (QU3NYECKUX BEIHYUH,




AHTPOIIOMCTPHUYCCKUX NJAaHHBIX, UMCTb IPEACTABICHUEC O CTAaTHUCTHYCCKOM YCTOfIqHBOCTH

8 KIIACC
Kon . .
IpOBEpHEMOro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI
pesyLTATA OCHOBHOTI0 00111ero 00pa3oBaHusi
5 BeposTHOCTB M cTaTUCTHKA
51 N3Bnekate U mpeoOpa3oBbIBaTh HHGOPMAIHMIO, MPEACTABICHHYIO B BUJE TaOJMIl, TUarpamm, rpadukos,
' NpEeACTaBIATh JaHHbIE B BUE TaOJHLl, AUarpamMmm, rpaduKoB
- OnucelBaTh JaHHBIE C MOMOUIBIO CTaTUCTHUUYECKHMX IIOKA3aTEJEi: CpPEeIHUX 3HAYEHMM M MEp pacCcenBaHUs
' (pa3max, nucnepcus U CTaHIapTHOE OTKIIOHEHHE)
53 HaxoauTb 4acTOThl YMCIOBBIX 3HAYEHWH M YacCTOThl COOBITHUH, B TOM YMCJIE IO pe3ysibTaTaM HW3MEpeHUil u
' HaOIro1eHu I
54 HaxoauTe BepoOATHOCTH CIy4alHBIX COOBITHUI B OIBITAX, 3HASl BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM
' YHCJIE B OINbITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU
ss Hcnonp3oBaTh rpaduyeckue MOJENH: JIEPeBO CIy4alHOro SKCIIEPUMEHTA, JuarpamMmbl Diifiepa, duciioBas
' npsimas
OnepupoBaTh MNOHATHSAMHM: MHOXECTBO, IOJMHOXECTBO; BBINOJIHATh OINEpallMM HaJ MHOXKECTBAMM:
5.6 o0beIMHEHNE, IepeceyeHre, JOMOJHEHHE; IEepPEeUncCiIsiTh 3JIEMEHTbl MHOXKECTB, IPHUMEHATh CBOMCTBa
MHOECTB
5.7 Hcnonp3oBath rpaguueckoe NpeAcTaBICHUE MHOXKECTB M CBA3€HM MEXIy HUMHM JUIS ONUCAHMSI MIPOLECCOB U




SBJICHUM, B TOM YHCJIE IIPH PEHICHUH 3334 U3 APYTHX y4eOHBIX IPEAMETOB H KypCOB

9 KUIIACC
Kon . .
pOBepsIEMOro IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/JbHOH NPOrPaMMbl
pesyabTaTA OCHOBHOTI'0 00111er0 00pa3oBaHuA
5 BeposATHOCTB U CTaTUCTHUKA
- W3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMAIIUIO, IPEICTABICHHYIO B Pa3IHYHBIX UCTOYHMKAX B BHJE TAOIUII,
' nuarpamm, rpaukoB, MpeCTaBIsATh JaHHbIE B BUJIE TaOIHIL, JUarpamMmm, rpaduxkos
55 Pemate 3amaun opraHu30BaHHBIM 11€peOOPOM BapHaHTOB, a TAKXKE C HCIOJIb30BAHUEM KOMOMHATOPHBIX
' IIpaBWJI U METOJIOB
53 Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKU IS MACCHUBOB YMCIIOBBIX JAHHBIX, B TOM YHCIIE€ CpPEIHUE
. 3HAYEHUS U MEPBI PACCEUBAHHUS
54 HaxoauTe 4acTOTBl 3HaUEHUH M YacTOTHI COOBITHS, B TOM UHCIIE MOJb3YSACh Pe3yJIbTaTaMU MPOBEIEHHBIX
. M3MEpEeHUN 1 HaOII0IeHU
Haxomuth BeposATHOCTH CIly4alHbIX COOBITMH B HW3Y4YEHHBIX OIBITaX, B TOM UHUCJIE€ B ONBITaX C
5.5 PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITUSIMHM, B CEPUAX MCIBITAaHUI 10 MEpPBOrO yclexa, B Cepusx
ucneITaHui beprym
5.6 NMmets npeacrasieHue o ciydaiiHON BEJIMYUHE U O PaCIpeIeICHUN BEPOSITHOCTEN
3.7 Hmets mpencraBieHHe O 3aKOHE OOJBIIMX YHCEN KaK O TMPOSIBIEHHMM 3aKOHOMEPHOCTH B CllydaiiHOM




N3MCHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN B npupoac u 06III€CTB€




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BepositHOCTE M cTaTHCTHKA
[IpencraBieHne JaHHBIX B BUAE TaONUIl, AMarpaMm, rpadukoB. 3amoaHeHHe TaOIuIl, YTEHUE U MOCTPOEHHUE
5.1 auarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYToBhIX). UTeHne rpa)ukoB peabHBIX MpoleccoB. M3Bneuenne
uH(bOpMallUU U3 AUArpaMM U TabIIUI, UCIIOJIb30BAHUE U MHTEPIIPETALUs JAaHHBIX
- OnucarenpHasi CTaTUCTUKA: cpenHee apudmerndeckoe, MeAMaHa, pa3Max, HauOosblliee W HaWMEHBIIee
' 3Ha4YeHHUs1 Habopa YUCIIOBBIX JaHHBIX. [IpuMeps cirydaitHOH H3MEHUYUBOCTH
CrnydaifHbI SKCTIEPUMEHT (OMBIT) U cydaiiHoe coObITHe. BeposTHOCTh M yacTtoTa. Pojib ManmoBepoOSTHBIX U
53 MPAKTUYECKH JOCTOBEPHBIX COOBITUH B Mpupoje U B oOuiectBe. MoHeTa M urpajbHas KOCTh B TEOPHUH
BEPOATHOCTEN
I'pad, Bepmmna, pedpo. Ctenens BepmuHbl. Yucio pédep n cymMmapHas creneHb BepumH. [IpencraBnenue o
54 cesizHocTH rpada. Llemm m nwmxmel. [Tyt B rpadax. O6xon rpada (siinepoB myth). IlpencraBienue o0
OpHEHTUpPOBaHHOM rpade. Pemenne 3agau ¢ momoipko rpagdos
8 KUIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS




BeposiTHOCTB 1 cTaTuCTHKA

5.1 [IpencraBienue JaHHBIX B BUJIE TaOIUL, TUarpaMm, rpaukoB
55 MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBo. Omnepanuu HaJ MHOXECTBaMU: OOBbEIUHEHUE,
' nepeceyeHue, JONOIHEHNE
53 CpolicTBa omepanuil HaJd MHOXXECTBAMU: IIEPEMECTUTEIBHOE, COUYETATENBHOE, PaCHpPEEIUTENbBHOE,
' BKJIFOUEHUS
54 Hcnonp3oBanue rpaduyeckoro NpeacTaBlI€HNUs MHOXKECTB JJIsl OMHCAHUS peabHBIX MPOIECCOB U SBIICHUH,
' IIPY PELLICHUY 3a1ad.
55 N3mepenue paccenBaHus JaHHbBIX. J(ucnepcust U cTaHAapTHOE OTKJIOHEHHE YMCIIOBBIX HAOOpoB. /luarpamma
' paccenBaHus
DOnemMeHTapHble COOBITHA ciydaiiHOoro omnblta. CiydaiiHble coObITHs. BepostHocTu coObituii. ONbBITHL C
5.6 PABHOBO3MOXHBIMH 3JI€eMEHTapHBIMU COOBITUSIMH. CiyuyaiiHblil BBIOOP. CBsI3b MEXIY MaJOBEPOSTHBIMU U
IPAKTUYECKU JJOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE
57 JHepeBo. CBolicTBa JepeBbEB: €IMHCTBEHHOCTb IyTH, CYIIECTBOBAHHWE BHUCAYEH BEPILUHBI, CBSI3b MEXKIY
' YHCIIOM BEpUIMH U yuciioM pédep. IIpaBuio ymHoxkeHus. Pemenue 3aau ¢ momobto rpagos
53 [TpotuBononoKkHBIE coObITUA. [Juarpamma Jitnepa. O0benHeHHE U NepeceueHue coObiTuil. HecoBmecTHbIE
' coObITus. PopMyJia CII0KEHNS BEPOSITHOCTEN
59 VYcnoHas BepoaTHOCTb. [IpaBuio ymHoxxenus. HezaBucrumeble coObITHS
510 [IpencraBnenne sKCrepuMeHTa B BUJE JepeBa. PemieHue 3a1a4 Ha HaXOXKAECHUE BEPOSITHOCTEN C MOMOIIbIO

ACpeBa CJ'Iy‘lB.fIHOFO OKCIICPUMCHTA, AUarpaMm 9ﬁﬂepa




9 KUIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

5 BepositHOCTB M cTaTHCTHKA

51 [IpencraBienue MaHHBIX B BUAE TaONHUL, AMArpaMm, rpadUKoOB, MHTEpIIpeTalus NaHHBIX. UTeHHe U MOCTpOeHHue
. TabIuIL, AMarpamMm, rpauKoB M0 pealbHbIM JaHHBIM

5.2 [TepecranoBku U akTOpHUa

53 CoueraHus ¥ YNCIO COYETaAHUM

5.4 Tpeyronsuuk [lackans. Pemenue 3amay ¢ HCMOIb30BaHUEM KOMOUHATOPUKHI

s I'eomeTrpuueckass BeposTHOCTh. CiyuyailHbIH BBIOOpP TOYKM M3 (UIYphl Ha IUIOCKOCTH, M3 OTpe3Ka U M3 AYr'H
' OKPYKHOCTH

5.6 Hcneiranue. Ycenex u Heynauya. Cepus UCIIBITAHUM 10 TIEPBOTO ycIiexa

5.7 Cepus ucnbiTanuit bepuymnu. BepositHocTr cOOBITHIA B cepuu HcnibITaHui bepHyu

5.8 CrnyuaiiHas BeJIMYMHA U paclpeie/IeHue BEPOSATHOCTEN

59 Matemaruueckoe oxuaaHue u aucrepcus. [Ipumepbl MaTeMaTHYECKOro OXKHUAaHUS KaK TEOPETUUYECKOTO CPEIHETO
' 3HAYEHHUsI BEJIMYMHBI

5.10 MaremaTruyecKkoe OKHIaHUE U JUCTIEPCHS] CITy4YaliHOM BETMYMHBI «YHUCIIO YCIIEXOB B CEpUM UCTIbITaHu bepHyum»

- [Tonstre o 3akoHe OonplIMxX uyuced. M3MepeHne BepOATHOCTEH C MOMOIIBI0 YacTOoT. Poimb M 3HayeHHE 3aKOHA
' OOJIBIINX YUCEN B IPUPOJIC U OOIIECTBE




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBI OCHOBHOI'O OBHIETO OBPA3OBAHUS

Kox
NpoOBEPsEMOT0
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM O0CBOEHNsI OCHOBHOI 00pa3oBaTeIbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBaHusi Ha ocHoBe PT'OC

YMeHune onepupoBaTh IMOHATUSAMH: MHOECTBO, MOJMHOXECTBO, OIEpallUd HaJT MHOXXECTBaAMHU; yMEHUE
OTIepUPOBAThH MOHATUSIMU: Tpad, CBA3HBIN rpad, AepeBO, LUK, IPUMEHATh UX MPU PEIICHUU 3a7ad; YMEHUe
UCTIONB30BaTh rpaduueckoe MpeICTaBICHHEe MHOXECTB JUISl ONMHUCAHUsS PEATbHBIX MPOIECCOB U SBICHUM, TpU
pELIeHUH 3a7a4 U3 IPYTHX YU4eOHbIX MPEAMETOB

YMeHue OIICPUPOBATL NOHATUAMU: OMPCACICHHUC, aKCHMOMa, TCOpEMaA, NOKA3aTCIbCTBO, YMCHHUC PACIIO3HABATDH
HNCTHUHHBIC W JIOXKHBIC BBICKA3bIBAHHA, MNPUBOAWUTL NPUMEPLBI U KOHTPHPUMEPHLI, CTPOUTH BBICKA3BIBAHUA U
OTPHULAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh HOHATUSMU: HATypaIbHOE YHCIIO, IPOCTOE U COCTABHOE YHCIIO, IETUMOCTh HATYpallbHBIX
Yuces, MPU3HAKH JACIUMOCTH, IIEJI0€ YHCIIO, MOAYJIh 4HuCia, OOBIKHOBEHHAs IpOOb U JECSITHYHAS APOOb,
CTAaHJAPTHBIA BHJI YKCJIa, PAIMOHAIBHOE YHCIIO, HPPAlMOHAIBHOE YHCJIO0, apu(METHUYSCKHH KBaJpaTHBINA
KOpPEHb; YMEHHUE BBITMIOJHATH JEHCTBUS C YUCIIAMH, CPAaBHUBATh M YIOPSAOYUBATH YUCIIA, MPEACTABIATh YHCIIa
Ha KOOPJAWHATHOM MPSIMOMN, OKPYTJISITh YHCTIa; YMEHUE JIeJIaTh NPUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCICHUN

YMeHue onepupoBaTh MOHATUSMH: CTENEHb C LIEJbIM IOKa3aTeneM, apu(MeTHUECKUIl KBaJApaTHbBIM KOpEHb,
MHOTrOuJIeH, ainreOpanueckas ApoOb, TOXKJIECTBO, 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTemeHu Oosblie
€IMHUIIBl; YMEHHUE BBINOJHATH pacy€Thl Mo ¢opmynaM, NpeoOpa3oBaHUs LEJbIX, APOOHO-PALMOHATBHBIX
BBIPQXEHUM M BBIPAKEHUH C KOPHSAMH, pa3IOKEHWE MHOTOYIeHa Ha MHOXKWUTEIM, B TOM 4YHUCIE C
UCIIOJIb30BaHNEM (JOpPMYJI pa3HOCTH KBAJPaTOB M KBaJipaTa CYMMbI U pa3HOCTH

YMeHHe OIepupoBaTh IOHATHUSAMHU: YHCIOBOEC PABCHCTBO, YPAaBHEHHME C OJHOM IIEPEMEHHOH, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM; yMEHME pellaTh JIMHEHHbIE W KBaJpaTHbIE YpaBHEHUS, IPOOHO-
palMOHAJIIbHBIE YPAaBHEHUA C OJHOM IIEPEMEHHOM, CHUCTEMBl JIBYX JIMHEWHBIX YpPaBHCHUH, JIMHCHHBIC
HEPaBEHCTBA U UX CHCTEMBI, KBaJIpaTHbIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHON MEPEMEHHOM, B TOM
YUCJI€ TPU pELICHHMH 3a7a4 M3 JPYrux IPEeIMETOB M IPAKTUYECKHUX 3a4ad; YMEHHE MCIOJIb30BaTh
KOOPAMHATHYIO NPSIMYIO U KOOPJIMHATHYIO IJIOCKOCTb JUIsl M300pa)KEHUsI pellIEeHUI YypaBHEHUI, HEPAaBEHCTB U




CHUCTCM

YMeHne onepupoBaTh MOHATHUSAMH: (QyHKOHA, Trpaduk (GyHKOMHA, HyId (QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pACTaHHs, YObIBaHWS, HAHMOONbIIee U HaUMEHBIIEe 3HAUCHUS (YHKIUH;
YMEHHE OIEPHUPOBATh NOHATHSAMH: TpsMas TPOMOPIUOHANBHOCTh, JIMHEHHAas (QYHKIUSA, KBaJpaTHIHAS
¢dbyHKIUs, obpaTHas MPOMOPLUUOHANBHOCTh, Mapaboia, rumepbosa; yMEeHHe CTPOUTh TpapuKd (QYHKIIMIA,
UCTIOJIB30BaTh TPAQUKH TSl ONIPEIeNICHHsI CBOMCTB IPOILIECCOB U 3aBUCUMOCTEH, IS peIIeHHs 3a/1a4 U3 APYTHX
y4eOHBIX IPEJMETOB M PEANbHOMN JKU3HH; YMEHHE BBIPAXATh POPMYJIaMU 3aBHCUMOCTH MEX/1y BETHIHMHAMH

YMeHue onepupoBaTh MOHATHSAMHU: IOCIIEAOBATENBLHOCTh, apupMeTHYecKas U TeoMeTpHUYecKasl MpOrpeccuu;
YMEHHE HUCIOJb30BaTh CBOWCTBA IMOCJIEI0BATENILHOCTEH, (OpMYJbI CyMMBbl M OOLIEr0 Wi€Ha MNpU pPELIeHUH
3aja4, B TOM YHCJIE 3a/1a4 U3 APYTUX YYEOHBIX MPEJIMETOB U peaIbHOM KHU3HH

YMmenue peuiaTh 3aaa4u pasHbIX THUIIOB (B TOM YHCJIC HA IMPOUCHTHI, JOJHU W 4aCTHU, NBHUKCHUC, pa60Ty, LCHY
TOBApPOB U CTOMMOCTDH IIOKYIIOK M YCJIYTI', HAJOTH, 3aJa4u H3 o0OacTu YHOpaBJICHUA JIMYHBIMU U CEMCIHBIMHA
(I)I/IHchaMI/I); YMCHHUEC COCTAaBJISIThL BBIPAXKCHUA, YPABHCHUSA, HCPABCHCTBA W CHUCTCMBI 110 YCJIIOBUIO 3aJa4H,
HCCJICAOBATH TOJYUYCHHOC PCIICHUC Y OICHHUBATH HpaB)IOHOI[06HOCTI) IMMOJIYUYCHHBIX PE3YJIbTATOB

YMeHnue omnepupoBaTh MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, MpsiMasi, JIyd, JOMaHas, Yyroj, MHOIOYTOJIbHUK,
TPEyToJbHUK, PAaBHOOEAPEHHBIN U PAaBHOCTOPOHHUN TPEYTOJILHUKH, MPSIMOYTOJIbHBIA TPEYroJIbHUK, MEAHaHa,
OucceKTpuca U BbICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJIbHUK, MapajljieiorpaMm, poM0O, MpsSMOYTOJIbHUK, KBaaparT,
Tpareus; OKpy>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE pellaTh
3a/1a4d, B TOM YHUCJE U3 NOBCEAHEBHOM JKM3HHU, HA HAXOXKJICHHE IN€OMETPUUYECKUX BEINYUH C NMPUMEHEHHEM
U3yUYEHHBIX CBOMCTB GUryp U akToB

10

YMeHue omnepupoBaTh MOHATUAMHU: PAaBEHCTBO (UIyp, PaBEHCTBO TPEYTrOJIbHUKOB; MapajuleIbHOCTh U
MEPIEeHIUKYISIPHOCTh TPSMBIX, YTOJ MEXAy MPSMBIMU, NEPHEHAUKYJSP, HAKIOHHAs, MPOEKLHUs, Moaodue
¢uryp, momoOHbIE TpPEyroJbHUKH, CHMMETPHS OTHOCHTEIBHO TOYKM M TMpPSIMOH; yMEHHME paclo3HaBaTh
PaBEHCTBO, CUMMETPHIO U 1000Ke (HUryp, NapajuieNbHOCTh U NMEPHEHINKYISIPHOCTD MPSIMBIX B OKPYXKaIOIIeM
MHUpe
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YMeHue onepupoBaTh MNOHATHAMM: JUIMHA, PACCTOSIHUE, Yroil (BelIMYMHA yrjia, CUHYC U KOCHHYC YIJIa
TPEYTOJIbHHUKA), TJIOIA/h; YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMCHHE
NPUMEHATh (HOpMyJIBI MEpUMETpa M IUIOIAAM MHOTOYTOJIHUKOB, JJIMHBI OKPYXKHOCTH W IUIOIIAAM Kpyra,
o0beMa TPSIMOYTOJILHOTO TapaUIeNICTIUIIeIa; yYMEHHE MPUMEHATh NPH3HAKK PaBEHCTBA TPEYTOJbHUKOB,
TEOpeMy O CyMME€ YIJIOB TpeyrojibHuka, teopemy Ilucaropa, TpUroHOMEeTpHUECKHE COOTHOIICHUS JUIS
BBIYMCJICHUS JUIUH, PACCTOSIHUM, TJIOIIAACH




12

YMmenne n300paxarb IIOCKUE (PUTYPHI M UX KOMOHMHAIIMH, TPOCTPAHCTBEHHBIE (QUTYPBI OT PYKH, C MTOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MJIM CUMBOJIBHOMY OIIMCAHUIO
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YMeHue onepupoBaTh MOHATUAMU: MPAMOYIOJIbHAS CUCTEMA KOOPAWHAT; KOOPAUHATBHI TOYKH, BEKTOP, CyMMa
BEKTOpPOB, IPOM3BEICHHE BEKTOpAa HA YHUCIIO, CKAJSIPHOE NPOU3BEACHUE BEKTOPOB; YMEHHE HCIIOIb30BAThH
BEKTOpBl U KOOPAUHATHI Ul MPEJCTABICHUS IaHHBIX M pEIleHHs 3a/ad, B TOM YHCIE U3 APYTUX y4eOHBIX
IIPEIMETOB U peabHOM KU3HHU
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YMeHue omnepupoBaThb MOHSATUSMHU: CTOJOMKOBBIE UM KPYrOBble JMarpaMMbl, TaOJMIbI, CpeaHee
apupMeTHyecKoe, MeJuaHa, HauOoJblllee M HaUMEHbIIEe 3HA4YEeHHs, pa3Max UHCIOBOro HaOopa; yMeHHE
U3BJIEKaTh, MHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh HMH(OpMAalMIO, IMPEACTAaBICHHYIO B TaOiMLIax MU Ha
JuarpaMMax, OTPKAIOILYI0 CBOMCTBA M XAPAaKTECPUCTUKU PEAJBbHBIX IIPOLIECCOB U  SBJICHUM; YMEHHUE
pacro3HaBaTh U3MEHUYMBbIC BEJTUYUHBI B OKPYKAIOLIEM MUPE
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YMeHue onepupoBaTh MOHATUSAMU: CIy4YaWHBIA ONBIT (CIIy4alHBIM 3KCIEPUMEHT), 3JEMEHTAapHOE COObITHE
(371eMeHTapHBIA MCXO0J) CIIy4alHOrO OMbITa, CIy4yaiiHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE HAXOAUTh
BEPOATHOCTHU CIy4YailHbIX COOBITHII B OIBITaX C PaBHOBO3MOXXHBIMU AJIEMEHTAapHBIMU COOBITUSIMU; YMEHHE
pelarh 3aJayd METOJO0M OpPraHM30BaHHOTO Nepedopa M C HUCIOJIb30BAaHUEM IMpaBWiIa YMHOXKEHHUS; YMEHHE
OLICHUBATh BEPOATHOCTH pPEAbHbIX COOBITUH U SIBICHUN, MOHUMAaTh pOJIb IPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUI B OKPYXKAIOILEM MUPE U B ’KM3HH; 3HAKOMCTBO C MOHSATHEM HE3aBHCHUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIbIIMX YKCEN U €r0 POJIbI0 B MACCOBBIX SIBICHUSIX
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YMenue BbIOMpaTh NOAXOISIMIMA HW3YYEHHBI METOA JUis pelleHus 3a7add, M[PUBOAUTH HPUMEPHI
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U JKU3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B
HCKYCCTBE, OIIMCHIBATh OTJEIbHBIE BBIJAIOIINAECS PE3YJIbTAThl, IOJYYEHHBIE B XOJ€ PAa3BUTHS MAaTEMATHKU KaK
HAyK{, NPUBOJUTH IPUMEPHI MAaT€MAaTHYECKUX OTKPBITUM M UX aBTOPOB B OTEUECTBEHHOW M BCEMHUPHOU
HACTOPHH




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA OI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Uucna v BBIYMCICHUS
1.1 Harypasibable u nensie yncia. [Ipu3Haky JeIMMOCTH HEIbIX YUCEel
1.2 OOBIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLEHTHI, 0ECKOHEUHbIE IEPUOINIECKUE IPOOU
1.3 PanmonanpHbie yncia. ApudmMernyeckue onepanmy ¢ paudoHaJIbHBIMU YUCIaMU
1.4 JleiicTBuTenpHbIE YKcia. ApudMeTniyeckie onepalnu ¢ 1eHCTBUTENbHBIMU YHCIaAMU
1.5 [TpuOamxEHHbBIC BHIYMCIICHUS, IPABUJIa OKPYTJICHMSI, IPUKUAKA M OLIEHKA Pe3yJIbTaTa BHIYMCICHUI
2 Anrebpandyeckue BhIpaKEHUS
2.1 bykBeHHBIC BhIpakeHHUs (BBIPAKECHHSI C TIEPEMEHHBIMU)
2.2 Crenensb ¢ 1enbIM nokasaresnem. CTeneHb ¢ pallMOHAIBHBIM NokaszaTeneM. CBONCTBA CTENECHU
2.3 MHoOrOo4JIeHb!
2.4 Anrebpanyeckas 1po0b
2.5 Apudmernueckuii KOpeHb HaTYpaJIbHOM cTeneHH. JleHcTBYs ¢ apu(METHYECKUMH KOPHIMHU HaTypaJIbHOM CTENEHU
3 YpaBHEHMsI U HEPABEHCTBA
3.1 Ienble u 1poOHO-paloHaIbHbIE YpaBHEeHUsl. CUCTEMBI M COBOKYITHOCTH YPaBHEHHH
3.2 [enble u 1poOHO-panoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYTTHOCTH HEPaBEHCTB
3.3 Pertenune TekcTOBBIX 3a1a4
4 UuncnoBble NOCIEN0BATENBHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS MTOCJIEIOBATEILHOCTEH
4.2 Apudmernueckas 1 reoMmeTpuueckas nporpeccui. Popmyia CI0KHBIX MPOLIEHTOB
5 DyHKIUH
Oynk1us, cnocoOsl 3aganusa GyHkuuu. ['paduk ¢pynkuuu. O6macTh onpeaeaeHns U MHOKECTBO 3HAUeHUH (yHKIUH.
5.1 Hynu ¢ynkuuu. [pomexyTku 3HaKomocTossHCTBA. [IpoMeyTK MOHOTOHHOCTH PYHKIIMU. MaKCUMyMbl U MUHUMYMBI
¢dbynakiuu. Hanbompiiee 1 HauMeHbIlee 3HaYeHHE (HYHKIIMN Ha TIPOMEKYTKE
6 KoopauHatsl Ha IpsIMO M INIOCKOCTH




6.1

Koopannatsas npsmas

6.2 JlexapToBbl KOOpAMHATHI HA IIJIOCKOCTH
7 ['eomeTpust

7.1 ["'eomeTpuyeckre GUTyphl U UX CBOWCTBA

7.2 TpeyroapHuK

7.3 MHOTroyroJapHUKH

7.4 OKpY)XKHOCTb M KpyT

7.5 N3mepeHne reoMeTprudecKux BeJIMYUH

7.6 BekTopsl Ha mIockocTn
8 BeposTHOCTB U cTaThCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padsl







YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3ZOBATEJIBHOI'O NTIPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISl YYEHUKA

1. Bunenxkun H.A., XKoxos B.U.,YecnokoB A.C. u apyrue Martemaruka: 5-i Kiacc: 6a30BbIi ypoBeHb:yueOHUK: B 2 yacTsax M. [Ipoceemmenne 2023

2. MakaperueB 10.H., Munmiok H.I'., HemkoB K.M. u apyrue; non pea. Temsxockoro C.A. Anre6pa 7 kin.-M.: IIpocserienue, 2023

3. MakapsrueB FO.H., Munatok H.I'., HemkoB K.W. u apyrue; non pen. TemsxkoBckoro C.A. Anre6pa 8 ki1.-M.: [Ipocsenienue, 2024

4. JI.C.Aranacsn,B.®.byty3o0s, C.b. Kagomues, 3.1". [1o3usak, U.M.}YOauna ['eomerpus 7-9 knaccel M. [Ipocsemenue 2020

5. N.P. Boicoukuii, U.B. Smenko Maremartuka. BeposatHocTs u ctatuctuka: 7-9 kmaccel: 0a30BbIl ypoBeHb: yueOHUK B 2 dacTsax M. [Ipocsemenue,

2023.

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Marematuka : 5—6-¢ Ki1acchl : 0a30BbIi YPOBEHB : METOJMUECKOE IMOCOOHE K MPEIMETHON JTMHUN

yueonnkoB o marematuke H. 5. Bunenkuna, B. W. XKoxosa, A. C. YecHokoBa u 1p. — 2-€ u31., ctep. — Mocksa : [IpocBemenue, 2023.

2. Maremaruka. Anre6pa : 7—9-e kiacchl : 6a30BbIl yPOBEHB : METOAMYECKOE TOCOOHE K MpeAMETHOM JIMHUN yueOHuKoB 1o anredpe FO. H. Makapbruesa,
H. T'. Munmiok, K. . HemkoBa u ap./ —2 e u3n., crep. — Mocksa : [Ipocsemienue, 2023.

3. Maremaruka. ['eomerpusi : 7—9-¢ kiaccel : 0a30BbIil ypOBEHb : METOAUYECKOE MOocoOMe K MpeAMETHOH iuHuHM ydeOHuKoB mo reomerpun JI. C.
ArtanacsHa, B. @. byry3osa, C. b., KagomueBa u np./ — 2-e uzn., crep. — Mocksa : [Ipocsemenne, 2023.

4. Marematruka. BeposSsTHOCT, M cTaTUCTHKA : 7—9-¢ Kiacchl : 0a30BBI YPOBEHb : METOJMYECKOE MOCOOHME K IMPEAMETHON TUHUHM Y4eOHHUKOB IO
BepoaTHOCTH U cTtatuctuke U. P. Beiconkoro, 1. B. lmenko nox pen. M. B. Amenko. — 2-e u3a., crep. — Mocksa : [Ipocsemenue, 2023.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

1. https://resh.edu.ru/about



https://resh.edu.ru/about

2. https:/fipi.ru/

3. http://www.school.edu.ru

4. https://uchi.ru/
5. https://myschool.edu.ru
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