rocyAapcTBeHHOE OI0KeTHOE 001Ieo0pazoBaTenbHoe yupexaeHne Camapckoit
obnactu cpenHssa odeoOpasoBarenbHas mkoia c. Crapsiii Maknayi

MyHUIMNaIbHOTO paiiona Knsasnunckuiit Camapckoit obmactu

IIposepeno YTBEepxKACHO
3am. nupekropa no YBP npuka3zom Ne 51/4-on
H.B. batsiera Ot 30 aBrycra 2024 .

(moamucek) Jlupexrop H.IT. I'py3neBa
MopnncaH undposon
noanuceto: H.MN. MNpysgesa
DN: C=RU, O=I'bOY
COLW c.Ctapbin MaknayLu
, CN=H.T. I'pyspesa, E=

ll ‘\ gru9s@yandex.ru
PABOYASA ITPOI'PAMMA Pacnonoxetue:

[Ipenmer (xypc) MoaejbHasi CHHXPOHM3HPOBaHHasi pado4yasi mporpaMma 0a30Boro
U yri1y0JIeHHOT0 U3y4eHusl npeaMera
MaremaTuka

Kiace 10-11
OO11ee KOIMYECTBO YacoB MO yyeOHOMY miaHy 340 u 544

CocraBneHa B coorBeTcTBUU ¢ DenepanbHOl pabouell mporpaMMoil o MaTeMaTHKE

Y4eOHHUKY:
1. Amumos III. A., Konsrua 1O. M., Tkauésa M. B. u np.//Maremartuka: anredpa u
Hayaja MaTeMaTHYeCKOro aHalu3a, reoMeTpus. Anrebpa W Hayajla MaTeMaTUYecKOro
ananm3a. ba3oseril u yrimyonénnsiit ypoau. 10-11 kmaces. M., "[Ipocsemnienne", 2022.
2. Amumos 1. A., Komsarun 0. M., Tkauésa M. B. u ap./Maremaruka: anredpa u
Hayaja MaTeMaTH4yecKoro aHajiu3a, reoMeTpus. Anredpa W Hadajga MaTeMaTH4YeCKOIro
aHanu3a. ba3ossiil yposens. 11 knacc.M., "IIpocsemenue", 2021.
3. Mep3nsk A.I'., Homuposckuii JI.A., IlomsxkoB B.M./ Tlom pen. Ilomomsckoro
B.E.//Matemaruka. Anrebpa M Hayaja MaTeMaTH4YeCKOTO aHaiW3a. YTIIIyOIEHHBIN
ypoBeHb. M.: [IpocBemienne,2021.
4. Aranacan JI.C., byryzos B.®., Kagomnes C.b. u np.//Marematuka: anredpa u
Hayaja MaTeMaTHYeCKOro aHaiusa, reomerpus. ['eomerpusi. bazoBblil 1 yriyOnEHHBIM
ypoBHU. M., "[IpocBemienue", 2022
5. bynumosnu E.A., bynerueB B.A. Maremaruka. BepostHocTs U cTtatuctuka. 10
KJ1acc.
bazoBblit 1 yriy6nennsiit yposau. M.: [Ipocsemenue, 2023.

Paccmotpena Ha 3acenannn MO yunrtenen-npeIMeTHUKOB
ITporoxosn Ne 1 ot 30 aBrycra 2024 r.

PykoBonurens MO yuutenei -npeIMETHUKOB H.AOcunosa




I[TOACHUTEJIbHA S 3AIINCKA
OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «MATEMATHKA»

Jannast mporpaMMa CIy’)KHUT OCHOBAaHHMEM JJIsi Y4HTeNls 1o pa3paboTke padoueit
IIpOrpaMMBbI 110 MaTEMaTHKE B KJlaccax, /i€ peaiu3yeTcss MyIbTUIIPOPMIbHBIN yueOHbIi 1uiad. B
pasgene «Temarnyeckoe IUIAHUPOBAHUEY» COJEp)KAHUE OOYUEHHUS CHHXPOHH3UPOBAHO MJIs
napauieIbHOTO M3YYEHUsT OOydYaroIIMMHUCS MpeaMeTa Kak Ha 0a30BOM, TaK M Ha yriayOJeHHOM
ypoBHe. TemaTuueckoe IMIaHMPOBAHHE COCTABIEHO MO Y4eOHBIM KypcaMm «AnreOpa M Hayamna
MareMaThdeckoro aHanmza» u «l'eomerpus». YueOHbI Kypc «BeposSTHOCTh M CTaTHUCTHKa» HE
MOJKET OBITh CHHXPOHH3HMPOBAH, TaK KaK MMEET pa3HOe MPEIMETHOE COJEep)KaHUE, KOTOpOe
u3ydaercs B 00beMe OJJMHAKOBOIO y4eOHOTO BpEMEHHU.

CunxpoHusupoBaHHas palouas mporpamma o y4yeOHOMY mpeamery «MaTemaThuka»
0a3oBoro u yriyon€HHOTO ypoBHs s obydaromuxcs 10-11 kmaccoB pazpaboTana Ha OCHOBE
@denepanbHOTO  rOCyIapCTBEHHOIO  00pa30BaTEeNbHOIO  CTaHAApTa  CpPEeIHEro  OoOIIero
oOpa3oBaHMs, C Y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHMIO, W TPAAULUI poccuiickoro oOpa3oBaHus. Peamuzamms
IporpaMMbl 0OECIIEUHMBAET OBJIA/IEHUE KIIFOUEBBIMH KOMIETEHLUSAMHU, COCTABJIAIOIIMMU OCHOBY
JUIE  CaMOpa3BUTHUS W HENPEphIBHOIO 00pa3oBaHUs, ILEJIOCTHOCTh OOIIEKYJIbTYPHOTO,
JMYHOCTHOI'O U MO3HABATEIbHOTO PA3BUTHS JMUYHOCTH 00YHaIOIIHXCS.

B pabGoueit mnporpamme yutreHol wuaen u nonoxenus «Konuenmuu —pazBuTHA
MareMaTthdeckoro oOpazoBanus B Poccuiickoit ®eneparnum». B cooTBeTCTBHM ¢ Ha3BaHUEM
KOHIIETIIMM MaTeMaTHYecKoe 00pa3oBaHue JIOJDKHO, B YaCTHOCTH, pelIaTh 3ajady oOecreueHus
HEOOXOMMOT0 CTpaHEe YKCia BBITYCKHUKOB, MaTeMaTHYeCKas MOATOTOBKA KOTOPHIX JIOCTATOYHA
JUISE TIPOJIOJDKEHHS] OOpa3oBaHMSA IO PA3IWYHBIM HAMpPaBICHUSM, BKIIOYas MPENOJaBaHUe
MaTeMaTUKH, MaTeMaTH4YeCKHe HccieoBaHus, paboty B chepe MHDOPMALMOHHBIX TEXHOJIOTUH
U Jp., a Takke oOecrnedeHus [UId KaKIOro OOy4yaromerocs BO3MOMKHOCTH JOCTHXKEHHS
MaTeMaTHUYeCKOl TOJArOTOBKM B COOTBETCTBUU C HEOOXOTUMBIM €My ypoBHeM. MmeHHO Ha
pelleHne TUX 3a/1a4 HalleJieHa paboyasi mporpamma yriiyoJaéHHOTO YpOBHSI.

B osnoxy mmdpoBoit Tpanchopmamnmu Bcex cdep UETOBEUECKON EeATENbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 XOpolleld MaTeMaTHUeCKOM
HOJATOTOBKUA. OTO OOYCIOBJIEHO T€M, YTO B HAlIM JHU pacTeéT YHUCIO CHEIHAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM NPUMEHEHHEM MAaTeMaTHKH: M B cepe 3KOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTHYECKUX OOJIACTSX, U Jake B I'yMaHMTapHbIX cpepax. Takum obpazom,
Kpyr oOydalooluxcsi, s KOTOpPBIX MaTeMaTHKa CTaHOBHUTCA 3HAUYMMbBIM IPEIMETOM,
dyHaamMeHTOM 00pa3oBaHMs, CYIIECTBEHHO pacumpsiercs. B Hero BXOISAT HE TOJIBKO
oOyJaromuecs;, IUIAHUPYIOIINE 3aHUMAThCS TBOPYECKOH M HCCIICIOBATEILCKON paboToil B
001acTH MaTeMaTHKH, UHHOPMATUKH, (PU3UKH, SKOHOMHUKHU U B JPYTrUX 00JACTAX, HO U TE, KOMY
MaTeMaTHhKa Hy)KHa JUIsl UCIIOJIb30BaHUS B MPO(eECcCUsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEMl.

[TpuknanHas 3HAYMMOCTh MaTeMaTUKU OOYCJIOBJIEHA TEM, UYTO €€ MPEeIMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPbl HAlllero MUpa: MPOCTPAHCTBEHHBIE (POPMBI M KOJUYECTBEHHBIE
OTHOIICHHS, (PYHKIIMOHAIFHBIE 3aBHCUMOCTH U KaTeTOPUHU HEONPEACIEHHOCTH, OT MPOCTEHINNX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIbITE€, O JOCTaTOYHO CIIOKHBIX, HEOOXOJUMBIX ISt
pa3BUTHS HAyYHBIX WU TEXHOJOTMUYECKUX uAeH. be3 KOHKpPEeTHbIX MaTeMaTH4eCKHX 3HaHUN
3aTPyIHEHO TOHMMAaHHWE IPUHLUIIOB YCTPOMCTBA M HCIIOJIb30BAHUSA COBPEMEHHOM TEXHUKH,
BOCTIPUSATHE M HUHTEPIpETalMs pa3HOOOpa3HON COLMAIbHOW, YIKOHOMUYECKON, MOIUTHYECKOM



uHpopMaluu, Manod((EeKTHBHA TIOBCETHEBHAS MPAKTUYECKas JEATEIBHOCTh. BO MHOTHUX
cdepax nmpodheccuoHaIbHON IeATEIBHOCTH TPEOYIOTCS YMEHHSI BBIMOIHITD pac4€Thl, COCTABIIATD
QITOPUTMBI, MPUMEHATH (HOPMYJIBI, MPOBOIUTH T'€OMETPHUECKHE H3MEPEHHUS U TMOCTPOCHHS,
YuTaTh, O0OpabaThIBATh, MHTEPHPETUPOBATH M MPEACTaBIATh HH(OpPMalMIO B BUAE TaOIuL,
JiarpaMM ¥ rpa)uKoB, MOHUMATh BEPOSATHOCTHBIN XapaKTep CIyYalHBIX COOBITHA.

OfHOBpeMEHHO C pacHMpeHueM cdep MpPUMEHEHHs MaTeMaTHUKM B COBPEMEHHOM
oO1recTBe BCE Oosee BaKHBIM CTAHOBUTCSI MAaTEMATUUECKUNA CTUITb MBIILICHHUS, TPOSIBISIOIIUNACS
B ONpECIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3yueHus: MaTeMaTUKU B apceHall IPUEMOB
U METOJIOB MBIIIJICHHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLUS U AETyKIUS,
o0o0mIeHne W KOHKpETH3allMs, aHaIW3 M CHHTe3, KiacCU(UKalUs U CHCTeMaTH3alus,
abctparupoBaHue M aHajorus. OOBEKTbl MaTEeMAaTUYECKUX YMO3AKJIIOUEHHM, MpaBuia HX
KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX MOCTPOEHHH, CIOCOOCTBYIOT BBIpAOOTKE
yMeHust (popMynHpoBaTh, 0OOCHOBBIBATh M JOKa3bIBaTh CYKIEHHUS, TEM CaMbIM (OPMUPYIOT
JIOTHYECKUI CTWIh MBIIUICHHUSA. Bemymmas poib MPHHAMICKAT MaTeMaTHKE B (OPMHUPOBAHUH
ITOPUTMHUYECKON KOMIIOHEHTBI MBIIUICHUS U BOCIIUTAaHUM YMEHUH NEHCTBOBATh IO 3aJaHHBIM
aJIropuT™MaM, COBEpPLICHCTBOBATh M3BECTHBIE U KOHCTPYHMpPOBaTh HOBbIE. B mporecce pemeHus
3a7lay — OCHOBBI JUIsl OpraHu3allud Y4eOHOH JeATeNbHOCTH Ha ypOKaxX MaTeMaTUKH —
pa3BUBAIOTCS TBOPUECKAs U MPUKIIAHAS CTOPOHBI MBIIIICHUS.

OOyuenne MmaremMaTHKe JaéT BO3MOXHOCTb pa3BHBAaTh Yy YydallluXcsd TOYHYIO,
palMOHATIBHYIO0 M MHPOPMATUBHYIO peUb, yMEHUE OTOMPATh Hanbosee MOAXOIAIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelcTBa [UIs BBIPRKEHUS CYXKICHMH M HarJsSAHOTO HX
IIPEJCTABIICHHUS.

Heo6xo1uMbpIM KOMIOHEHTOM O0ILEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBISIETCS
oOuiee 3HAKOMCTBO C METOAAMU IO3HAHUS JIEHCTBUTENIBHOCTH, IIPEJICTABICHUE O NPEAMETE U
METO/Ie MaTeMaTHKH, €r0 OTIMYHMIX OT METO/JOB E€CTECTBEHHBIX M T'yMaHHTapHbIX HayK, 00
OCOOEHHOCTSIX NMPUMEHEHMS] MAaTEMATUKU JUIsl PEIICHUs] HAyYHBIX U NPUKIAIHBIX 3a7ad. Takum
o0pa3om, MaTeMaTH4eckoe 00pa3oBaHNE BHOCUT CBOU BKJIaJ B ((OpMUpPOBaHKE OOIIECH KyIbTYpPhI
YyesioBeKa.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET AICTETUYECKOMY BOCIHUTAHUIO  YEJIOBEKA,
NOHMMAHUIO  KpPacoTbl M  M3ALIECTBA MATEMATUYECKUX  PACCYKIAEHUH, BOCIPUATHUIO
reoMeTpuuecKuX (popM, YCBOCHUIO U/IeU CUMMETPUH.

HEJIN U3YUEHUA YUEBHOI'O ITPEJIMETA «MATEMATUKA»
[TpuopureTHbiMu nensMu 00ydeHus: matemaTuke B 10—11 kmaccaxkak Ha 0a30BOM, Tak W Ha
YII1yOJICHHOM YPOBHSIX SIBJISIOTCSI:

— (¢opMupoBaHUE ULEHTPaJIbHBIX MAaTEeMAaTUYECKUX TMOHATUM  (YMCIO, BEJIMYMHA,
reoMmeTpuyeckas (urypa, mepeMeHHasi, BEpOSTHOCTh, (QYHKIHs), 0OecleyrBaIOLINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOr0 00pa30BaHus 00yJaIOLINXCS;

— TMOJBEACHHUE YYalllUXCsl Ha JIOCTYMHOM JJii HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTHUKH W OKPYXKAloUIero Mupa, MOHUMaHHMEe MaTeMaTHKH KaK dYacTh oOIein
KYJIbTYpbI 4EJIOBEUECTBA;

— pa3BUTHE  WHTEJUICKTYyaJbHBIX W  TBOPUYECKHMX  CHOCOOHOCTEH  ydammxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIENI0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHHUS,
MHTepeca K U3YYEeHUI0 MaTEMaTHKU;

— ¢dopmupoBaHre  (QYHKIIMOHAIBHOW  MaTeMaTHYeCKOW  TPaMOTHOCTH:  YMEHHS



pacro3HaBaTh MaTEeMaTHYECKHE AaCIEKThl B pPeaJbHBIX >KU3HEHHBIX CUTYalUsX U MpU
M3YYCHUH JPYTUX YICOHBIX MPEIMETOB, MIPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MaTeMaTHUKU M CO3/1aBaTh MaTEMaTUYECKHE MOJIETH,
MPUMEHSTH OCBOCHHBIN MaTeMaTUYeCKHUI amnmapar TUTST pereHus
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh U OIEHUBATH TOJIYYCHHBIC
pE3yIbTaThI.

OCHOBHbBIE JMHUM coJepkaHusi Kypca wmarematnku B 10—I11 xknaccax: «Yucna wu
BBIYUCIICHU», «Anredpa» («AisreOpandeckue BhIpRXEHUs», «YPaBHEHUS M HEPAaBEHCTBAY),
«Hauana wmatemaruueckoro anammza», «leomerpusi» («['eomerpuueckue GuUrypsl u ux
cBoMcTBa», «3mMepeHne reoMeTpuueckux BeIuduH»), «BeposaTHOoCTh U crartuctukay. JlaHHbie
JUHUH Pa3BUBAIOTCS MapauIeNbHO, KaXK/Iasi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTHKOM, OJTHAKO HE
HE3aBHCUMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTE€ M B3auMoaeucTBuUU. Kpome 3TOro, mx
Oo0OBEMHSET  JIOTMYECKash COCTABISIIONIAS, TPAAWIMOHHO TPHUCYyIIas MaTeMaThKe |
MIPOHU3BIBAIONIAS BCE MaTeMaTHYECKHE KYpChl U coaepxkarenbHbie Juann. ChopmynupoBaHHOES
B DejiepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE CPEIHETO OOIIEro 00pa3oBaHus
TpeOOBaHNE «BJIAJCHHE METOJAMH JOKA3aTeJbCTB, AJITOPUTMAMH PEIICHHS 3a/]ad; YMEHHE
(bopMyIHpPOBATH ONPECIICHHS], AaKCHOMBI H TEOPEMBI, IPUMEHSTh UX, TPOBOJIUTH JI0KA3aTeIIbHbIC
pacCyKJieHHss B XOJ€ pEIICHHUs 3aJad» OTHOCUTCA KO BCeM KypcaMm, a ¢GOpMHpPOBaHUE
JIOTUYECKUX YMEHUH pachpeneNsieTcs Mo BCeM rojaaM OO0y4YeHHS Ha YPOBHE CPEIHETO OOIIEero
oOpazoBaHusl.

MECTO YUYEBHOI'O ITPEJIMETA «MATEMATHUKA» B YYHEBHOM IIJIAHE

B cootBerctBUM ¢ DenepalbHBIM TOCYIAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
cpeaHero oO0mero o0pa3oBaHMA MaTeMaTHKa SIBIISCTCS O0SA3aTENbHBIM MPEIMETOM Ha JTaHHOM
ypoBHEe oOpa3zoBanusi. Hacrosimelt pabodeil mnporpamMmMoil mpeaycMaTpUBAaeTCsl H3y4eHUE
yuebHoro mnpeamera «MaremaTuka» B paMKaxX TpEX Y4eOHBIX KypcoB: «Airedpa M Hadaia
MaTeMaTU4YecKoro aHanuza», «['eomerpus», «BeposTtHOoCTh M craTHcTHKa». DPOpMUpOBaHHE
JIOTUYECKUX YMEHUI OCYILIECTBIIETCS Ha MPOTSHKEHUM BCeX JIET OOy4YeHHs B CTapuiel mkoie, a
3JIEMEHTHI JIOTUKU BKIIIOYAIOTCA B COJIEP)KaHNE BCEX Ha3BaHHBIX BBIIIE KYPCOB.

OCHOBHBIMU JTMHUSIMU conepxkaHusi MateMatuk B 10—11 knaccax sBastores: «Yucna u
BBIUMCIICHUSD», «Aredpa» («Anredpandeckue BBIPDAKEHUS», «YpaBHEHUS U HEPABEHCTBAY),
«Hauana wmatematuuyeckoro ananmza», «['eomerpus» («l'eomerpuueckue GUTYpBI U UX
cBoiicTBay, «lI3MepeHHe TEOMETPpUYECKHX BEIUYUH»), «BeposTHOCTb M CTaTUCTUKAY.
ConeprxaTenbHble JUHUU Pa3BUBAIOTCS MapajljieNbHO, KaXKAas B COOTBETCTBUU C COOCTBEHHOM
JIOTHKOM, OJTHAKO HE HE3aBUCUMO OJ[HA OT JPYIOii, a B TECHOM KOHTAaKTE W B3auMojeicTBun. Mx
OOBbEIUHIET JIOTHUECKash  COCTAaBIAIOLIAsl, TPAAMIMOHHO TMpHCyIIas MaTeMaTHKe U
INPOHM3BIBAIOIIASA BCE MAaTEeMAaTUUYECKUE KypChl U cojepxareibHble TMHuU. CHopmynupoBaHHOE
B ®I'OC COO TpeboBaHMe «BIaICHUE METOJAMH JIOKA3aTEIbCTB, alTOPUTMAMHU PEIICHUS 3a/1a4,
yMeHue (OopMyIHpOBATh ONPEAETCHUs, AKCHOMBI M TEOpPEMBbl, NPUMEHSTHh WX, NPOBOAUTH
JI0Ka3aTeJIbHbIE PACCYX/ICHUS B XOJ€ PELICHUs 3a7a4y» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(dopMHpOBaHUE JIOTHUECKUX YMEHHUH pacmpenensercss Mo BCeM roiaM oOy4deHHsS Ha YpOBHE
CpeaHero oduiero 0opa3oBaHusl.

B yueOHOM 11ane Ha u3ydeHue MatemaTwku B 10—11 kitaccax orBoguTtes 5 y4eOHBIX
4acoB B HEJEII0 Ha 0a30BOM ypOBHE B T€UEHME KaXKJI0ro rojaa odydenwusi, Bcero 340 yueOHBIX
4acoB, U 8§ yueOHBIX YacOB B HEJEN0 Ha YIIyOJIEHHOM ypOBHE B TEUCHHE KaXKAOTO Troja
oOyueHus, Bcero 544 yueOHBIX 4acoB.



I[IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHM A YUEBHOI'O ITPEJAMETA
«MATEMATUKA»

OcBocnre yueOHOTO TIpenMeTa «MaTemaTuka» JOJDKHO 00ecIiedrBaTh TOCTHKEHUE Ha
YpOBHE CpelHero oomero o0pa3oBaHUS CJEAYIOMIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JINYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3yNbTaThl OCBOEHHUS NpOorpaMMbl ydyeOHOro mpeamera «MaremaTuka»
XapaKTepU3yIOTCS:

I'paxxnanckoe BOCIIMTaHHE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMH OOydYaroIerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUEM O MAaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, NPOIENyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU TIP.), YMEHHUEM B3aWMOJCHCTBOBATh C COIMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TatpuoTnueckoe BOCIIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCUICKOM TPakJaHCKON MACHTHYHOCTH, YBRXKEHUS K MPOIIIOMY
U HACTOSILIEMY POCCHUHMCKOW MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCUICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCHOJBb30BAHUID 3THUX
JTOCTHKEHHH B IPYTHX HayKaxX, TEXHOJOTHUAX, chepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMSL:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH pPOCCHMCKOro Hapoaa; chOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3AHHOIO C NMPAKTUYECKUM NPUMEHEHUEM
JOCTH)KEHUM HAyKU W JIEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JINYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHMBOTO OYyTyIIETO.

DCTETUYECKOE BOCITUTAHHE:

ACTETUYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUIeHUH, pacCyKIEHHH; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS MPUMEHSATH MaTEMaTHYECKUE 3HAHMS B HWHTEpecax
3I0pOBOr0 U 0e30macHOro odpasa >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mnuTaHue,cOaTaHCUPOBAHHBIN PEXHUM 3aHATUN M OTIbIXa, peryispHas (usnueckas
AKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHATUSX CHOPTHBHOO3I0POBUTEIHHOMN
JESTEIBHOCTBIO.

TpynoBoe BocUTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOIIOOMS; UHTEPECOM K Pa3INYHBIM
cdepam mpohecCHOHATTFHON NIeATEFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPIIOKEHHUSIMHU,
YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP OyayIieil mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHbIEC IUJIaHbl; TOTOBHOCTBbIO M CIOCOOHOCTBHIO K MaTeMaTH4eCKOMY OOpa30oBaHMIO U
€caMO0Opa30BaHUI0 HA MPOTSDKEHUWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PEIICHUH TPAKTHYECKUX 3a7]a4 MAaTeMaTHIeCKOW HAPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OpPMHPOBAHHOCTHIO 9KOJIOTMYECKOI KYJbTYpHI, MOHUMaHUEM BIIUSIHUSA
COLIMAJIbHOOKOHOMHMYECKHUX IIPOLIECCOB HAa COCTOSIHME IPUPOJHOM M COLMAIBbHOM Cpenpbl,
OCO3HaHUEM IJI00AILHOTO XapaKTepa 3KOJOTHYECKHUX MpoO0JeM; OpHUEeHTalluell Ha MPUMEHEHNE



MaTEeMaTUYECKUX 3HAHUM IS PEIICHMs 3a/lay B O0JACTH OKPYXKAIOIIEH Cpelibl, TUIAHUPOBAHUS
MOCTYIIKOB M OLICHKH UX BO3MOKHBIX TIOCIIEIACTBUMN ISl OKPY>KAIOIIEH CpeIbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH, MOHMMAHUEM MATeMAaTHYECKON HAayKu Kak chepsl
YEJIOBEUECKOU JESITEIbHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH JUIsl Pa3BUTHS IUBUIN3AIINN;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKA W MATEeMAaTHYECKOW KYyIbTYpOll KaK CPEIICTBOM ITO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH TMPOEKTHYHD U HCCIIENOBATENbCKYIO JAESTEIbHOCTh
WHMBUIYAILHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble  pe3yNbTaThl  OCBOGHHS  NPOrpaMMbl  y4eOHOTO  MpeaMera
«MaremaTuKa»  XapakTepHU3YIOTCS  OBJQJICHHEM  YHHBEpPCaJIbHBIMH  IMO3HABATEIBHBIMU
NEUCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMU  JICHCTBUSIMH,  YHHUBEpPCATbHBIMU
PETYIATUBHBIMU JICHCTBUSMHU.

1) YHuBepcanbHbIe MO3HABATENbHBIE JEHCTBUS, 00ecneunBaroT (HopMHUpoBaHHEe
0a30BbIX KOTHUTHBHBIX IPOIECCOB OOyJaromuxcs (OCBOCHHE METOAOB MO3HAHUS
OKPYKAIOIIEr0 MHpa; NPUMEHEHHE JIOTUYECKUX, HCCIIEOBATEILCKAX OIEpalnid,
YMEHHH paboTaTh ¢ HH(DOpMAITHCH).

ba3oBrIe Jormueckue JeHCTBUS:

— BBISBIIATh M XapaKTEPU30BATh CYIIECTBEHHbIC MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITUN, OTHOUICHHM MEXIy MOHATUSAMHU; (OPMYIHpPOBATH OMpEAENICHUS IMOHSTHIA;
YCTaHABJIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIMU, OCHOBAHUS JUIsI 0000IICHHS
Y CPaBHEHUS, KPUTEPUU TIPOBOJIUMOTO aHATIN3a;

— BOCIPUHUMATH, (HOPMYITUPOBATH M MPEOOPA3OBHIBATH CYKICHUS: YTBEPIUTEIBHBIE U
OTpHIIaTEeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

— BBISBIIATh MATEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IMPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOIOJMCHUSAX W YTBEPXKACHHSX; Npe/yiaraTh KPUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

— JienaTh BBIBOJBI C MCIOJIb30BAaHHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKIIUYEeHUN, YMO3aKIIFOUEHHI 10 aHAJIOTUH;

— TPOBOJUTH CAMOCTOSITENIFHO JTOKA3aTeNbCTBA MAaTEMAaTHUYECKUX yTBEPKACHUN (TIPSIMbIE
U OT TMPOTUBHOTO), BHICTPAUBAaTh AapPryMEHTAIMIO, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE CY)KJIEHUS U BBIBOBI;

— BBIOMpATh CMoOco0 pemeHus ydeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
penieHusi, BIOUpaTh HauboJiee MOAXOAAIINNA C Yy4ETOM CAMOCTOSITEIFHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTenbcKue 1eHCTBUS:

— HCMONb30BaThb  BONPOCHl  KaK  MCCIEAOBATENbCKUN  HMHCTPYMEHT  IO3HAHMS;
(bopMyITMpOBaTh BONPOCHI, (UKCHUPYIOIIHE TPOTHBOPEYHE, MPOOIeMy, yCTaHABINBAThH
HUCKOMOE M JlaHHOe, (OpMHUpOBaTh THUIIOTE3Y, APryMEHTHPOBATH CBOIO IO3ULUIO,
MHEHHE;

— MPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEJOBAHUE 10
YCTQHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro oO0beKTa, sBICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMU, SBJICHUSIMH, IPOILECCAMU;

— CaMOCTOSTENIbHO  (OPMYIHPOBATh OO0OOIIEHUST W  BBIBOJBI 1O  pe3yJbTaTaMm
IIPOBEAEHHOIO HAOJIO/ICHUS, UCCIIEOBAHMSI, OLEHUBATh JIOCTOBEPHOCTh IOJIyYE€HHBIX
pE3yIbTaTOB, BEIBOJIOB U 00OOIICHMIA;



— MIPOTrHO3UPOBATH BO3BMOXKXHOC Pa3sBUTHUC MPOLECCCA, a TAKIKC BbIABUTaTh MPCAIIOJIOKCHUA

O €0 Pa3BUTHU B HOBBIX YCJIOBHUAX.
Pabora ¢ nadopmanueii:

— BBIABJIATH I[C(i)I/IHI/ITLI I/IH(l)OpMaHI/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX AJid OTBETAa HA BOIIPOC U
JUTS PEIICHUS 3a/1a4H,

— BBIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB pPa3jIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UpOBaTh U UHTEPIPETUPOBATh HWH(OPMALIMIO Pa3IMYHBIX BUAOB U (OpM
MMpCACTABJIICHHSA

— CTPYKTYpHUpOBaTh HMH(MOpPMAILMIO, TMPEACTAaBIATh €€ B  pasauyHbiX  (opmax,
WUTIOCTPUPOBATh TPadhUUCSCKH;

— OLEHHUBATh HaIEKHOCTh HH(POPMALIMU IO CAMOCTOSITENIbHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) YHuBepcasibHbIC KOMMYHHUKATUBHbIC  JICUCTBUS,
obecrneunBarOT CHOPMHUPOBAHHOCTh COITMABHBIX HABBIKOB 00YJarOITUXCSI.
OouieHue:

— BOCHPUHHMATh M (OPMYJIHPOBATH CYXICHHS B COOTBETCTBHM C YCIOBUSIMH H
HEeNSIMH OOILeHUS;

— $ICHO, TOYHO, TPAMOTHO BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M TTMCHMEHHBIX
TEKCTax, J1aBaTh MOSCHEHUS 10 X0y PEIICHUS 3a/1aui, KOMMEHTHPOBATh MOIy4SHHBIN
pe3yibTar;

— B XO/e OOCYXIIEHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KIAeMOUW TEMBI,
npoOyieMBbl, penraeMoi 3a/1auu, BEICKAa3bIBATh HJICH, HAIICJICHHBIE Ha IOMCK PEIICHNS;

— COINOCTAaBIIATH CBOU CYXKACHUS C CY)KICHUSMH APYTHX YYaCTHUKOB JAHMANIOTa,
OOHapy>KUBaTh Pa3IM4YKe U CXO/ICTBO TO3UIIHH;

— B KOPPEKTHOI popme hopMyIHpoBaTh Pa3HOIIacHs, CBOU BO3PAKEHHUS;
— MPEICTaBIATh PE3yIbTAaThl PEIICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEA0BaHMs, IPOCKTA;

— CaMOCTOATENBHO BbIOMpaTh (hopMaT BBICTYIUICHHS € Y4YETOM 3ajad
NpEe3eHTalMl ¥ 0COOEHHOCTEH ayTUTOpHUH.

CoTpyAHHUYECTBO:

— IMOHWMATh U UCTIOJIF30BATh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYATLHONU PaOOTHI IPpH
pelieHny y4eOHbIX 3a/1a4;

— MPHUHUMATH LIEJIb COBMECTHOM JEATENLHOCTH, IUTAHUPOBATh OPTaHU3ALUI0 COBMECTHOMN
paboTHI, pacpeesiaTh BUILI pa0OT, JOTOBAPUBATHLCS, OOCYKAATh MPOIIECC U PE3YIIbTAT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JIFO/ICH;

— Y4acTBOBAaTh B TPYMIOBBIX ¢opMax paboThl (00CykIeHUsI, OOMEH MHEHUH, «MO3TOBbIC
IITYPMBI» ¥ UHBIC);

— BBINIOJHATH CBOIO YacTh pPadOTHl W KOOPIMHHUPOBATH CBOM JICHCTBUS C JAPYTUMH
YJeHaMH KOMaH/bl; OLCHHWBAaTh KauyeCTBO CBOETO BKJI3Ja B OOIIMI MHPOIYKT IO
KpHUTEPHUSIM, CHOPMYITHUPOBAHHBIM yJaCTHUKAMHU B3aHMOJICHCTBUSL.

3) YHUBepcanbHbIe PeryasiTUBHbIC JeUCTBY,
00ecTeYnBarOT (hopMUpPOBaHHE CMBICIIOBBIX YCTAHOBOK U KHU3HECHHBIX
HaBBIKOB JINYHOCTH.
Camoopranu3zanus:

— COCTaBJIATH IUIAH, QITOPUTM PEIICHUS 3a/a4M, BHIOMpATh CHOCOO pelieHus ¢ y4€ToM
UMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHU ¢ y4ETOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTpOJIb:

— BJIAJICTh HABBIKAMHU TIO3HABATEIHLHOW PEIICKCUH KaK OCO3HAHHS COBEPIIAEMBIX JIEHCTBUN H



MBICIIUTEIBHBIX ITPOLECCOB, UX PE3YJIBTATOB;

— BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA IMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHUYeCKOM 3aa4H;

— MPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPH PEIICHUHU 3a]1a4d, BHOCHUTh
KOPPEKTUBHI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAWJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

— OIICHMBATh COOTBETCTBHE pe3yjibTaTa 1M W YCJIOBUSM, OOBSCHITh TNPUUUHBI
JOCTIDKCHUSI WJIM HEIOCTIDKCHHS PE3yJbTaTOB JEATEIbHOCTH, HAXOJWTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

ITNTAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATBI OCBOEHHA
CUHXPOHU3MPOBAHHON ITPOTPAMMBI 3A KYPC 10 - 11 KJIACCA

[TpeameTHble pe3ysbTaThl OCBOCHUS paboyeil CHHXPOHU3UPOBAHHOM paboueil mporpaMmbl

o MaTemMaTHke rpeacTaBieHsl s 10 - 11 kimacca B pamkax KypcoB «AnreOpa 1 Hadasa
aHanu3a» u «I'eomeTpus».

OcBoeHne y‘IC6HOl"O Kypca «Aﬂre6pa " HavaJla MaTEMaTUYICCKOTO aHaJIn3a» Ha YPOBHC

cpemHero oOmiero oOpa3oBaHWs JOKHO 00eCredMBaTh  JOCTHKEHHE — CIEAYIOLIUX

MPEAMCTHBIX O6pa3OBaTeJ'H>HLIX PE3YyJIbTATOB:

K xon1y o6yuenus B 10 kiacce oOyuaromuiics NOIy4UT CIEAYIOIIUE IPEIMETHBIC

pe3ysbTaThl O OTJCIBHBIM TeMaM ¢eiepaabHoi pabouel mporpaMMel yueOHOTO Kypca
«Anrebpa 1 HavyaJa MaTeMAaTHYECKOTO aHAIN3a» Ha 0230BOM YpPOBHE:

Yucna ¥ BEIUUCIEHU:

— OIEepPHUPOBATH MOHITHIMH: PAMUOHAILHOEC U JCHCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAS U
JecsTUYHAs JpOo0k, POIIECHTHI;

— BBITIOJIHATH apU(METUUYECKHE OTEpPalud C PAUOHAIBHBIMA M JICHCTBUTEIHHBIMHU
YHCIIaMU;

— BBINOJHATH NPUONMKEHHBIC BBIYMCICHUS, UCIOJB3Ysl MpaBHJa OKPYIJICHUS, NENaTh
MIPUKUJIKY U OIICHKY Pe3yJbTaTa BHIYUCIICHHIA;

— OIepHpOBaTh MOHITHIMH: CTETICHb C IIEJIBIM MOKa3aTeleM, cTaHaapTHas Gopma 3amucu
JNEUCTBUTEIBHOTO YHCIIA, KOPEHb HATypajJbHOM CTENEHH, MCIOJb30BaTh MOJAXOASIIYIO
dbopMy 3amucu ACHCTBUTENBHBIX YHCEN JJIs pEIIeHUS MPaKTUYeCKHX 3anad |
MIPEACTABJICHUS TAHHBIX;

— ONEpUpOBaTh IMOHATHUSAMM: CHHYC, KOCHHYC M TaHIEHC IPOM3BOJIBHOIO YIJIA,
UCIIONIb30BaTh 3alUCh MPOM3BOJILHOTO YIjla 4epe3 oOpaTHble TPUTOHOMETPHUYECKHE

byHKIMN.

YpaBHEHHUs U HEPABEHCTBA!

— ONIEPUPOBATH MOHATUSMHU: TOKACCTBO, YPABHEHUE, HEPABEHCTBO, 1I€JI0E, PALIMOHAIIBHOE,
HUPPALMOHAILHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

— BBINOJHATH  NpeoOpa3oBaHMsl  TPUTOHOMETPUYECKUX  BBIDAXKEHUH W pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

—  BBINOJHATH NPeoOpa30oBaHUsl 1IEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUI U
peniaTtb OCHOBHBIE THITBI LENBIX, PALMOHAIBHBIX M HPPAIMOHAIBHBIX YPAaBHEHUN M
HEPABCHCTB;

IIPUMCHATH YPaBHCHUA W HEPABCHCTBA IJId PCIICHUA MAaTEMATUUYCCKHUX 3aJad M 3aJa4d U3



Pa3IMYHBIX 00JIACTeH HAYKU U PeaIbHOW KH3HU;

— MOJIEIHMPOBATh peallbHbIE CUTYallMM Ha S3bIKE ajreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA I10 YCJIOBUIO 3a/layd, UCCJIEN0BAaTh IOCTPOEHHBIE MOJEIH C
MCTIOJIb30BaHUEM aIllapaTa ajareOpsl.

OyHKIIUU U TpaduKu:

—  ONEpHUPOBATH MOHATUSAMHU: (PYHKITUS, CIOCOOBI 3aaHusT (DYHKIINH, 001acTh
oTpe/eIeHUs] 1 MHOYKECTBO 3HAUCHHUH (PYHKITNH, Tpaduk HyHKIIMH, B3aUMHO OOpaTHBIC
bynxumn;

— OIEepUpoBaTh MOHATUSAMHA:  YETHOCTh u HEYETHOCTh

GbyHKIHH, HYJTH (YHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

— HCNOJb30BaTh rpapuku GYHKIUI 1715 pelIeHns ypaBHEHHI;

— CTpPOWTbH U YMUTATh TpadUKH JUHEHHON (YHKIMH, KBaJAPATUUHON (PYHKIINU, CTETIEHHOMN
(YHKIHMH C LIETTBIM TIOKa3aTeseM;

— HCIOJB30BaTh TpaduKu GYHKIUH TSI UCCIIEOBAHUS TPOILIECCOB U 3aBUCHUMOCTEN NpHU
pelleHnr 3ajad M3 JpYruxX YydeOHBIX NpPEIMETOB M peajJbHOW JKU3HH, BBIPAXKATh
(dbopMyTaMu 3aBUCIMOCTH MEX/Ty BETHUYMHAMHU.

Hauana maTtemaTn4eckoro aHaimsa:

— ONepupoBaTh MOHATHIMH: TOCIENOBATEIHBHOCTh, apu(MeTHdecKas H
reoMeTpuYecKas porpeccuu;

— ONepUpPOBaTh MOHATUAMU: OECKOHEUHO YObIBAIOIasi TeOMETPUUYECKasl POrPEcCHs,
CyMMa OECKOHEYHO yOBbIBAIOIIEH reOMEeTPUIECKON MPOrPeccu;

— 3aj7aBaTh M10CJIEIOBATENbHOCTH PA3IMUYHBIMH CIIOCOOAMU;

— HCHOJb30BaTh CBOWCTBA MOCJENI0BATEIBHOCTEN U MPOrpecCHil JUIsl pelieHus
peasIbHBIX 3aJa4 NMPUKIAJHOTO XapaKTepa.

MHoecTBa U JIOTHUKA:

— ONEepHUpPOBATH MOHATUSMU: MHOKECTBO, ONIEPALIMU HAJl MHOKECTBAMU;

— HCNOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart AJIsl ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBIICHUH, NP PEIICHUU 33]1a4 U3 IPYTHX YUYCOHBIX MPEIMETOB;

— OIepUpOBaTh MOHATUSMU: ONpEeIIEHUE, TEOPEMA, CIIEJICTBUE, 10KA3aTEIbCTBRO.

K konny oOyuenus B 10 xnacce oOydaromuiicss MOJIY4YHUT CIEAYIOIIME MPEIMETHBIE
pe3ynpTaThl IO OTAENIbHBIM TeMaM (QenepaibHOi paboyeil mporpamMmbl yueOHOTO Kypca
«Anrebpa ¥ Hadyaja MaTEMAaTUYECKOr0 aHAIN3a» Ha yIJIy0JIeHHOM YPOBHe:

Hucna v BBIYUCIICHUS:

— CBOOOJTHO  OMEpUpOBaTh  MOHATHSIMHM:  pallMOHAJIbHOE  YHUCIIO,  OECKOHEYHas
nepuoauueckas  JIpoOb,  NPOLEHTHI, HMpPpalMOHAIBHOE  YHMCIO,  MHOXKECTBA
PalMOHAIBHBIX U JIEUCTBUTENIBHBIX YHCEII, MOAYJIb IEUCTBUTEIBHOIO YNCIIA;

— INpPUMEHATh APOOM W MPOLEHTHl A pPELICHUs MNPHUKIAIHBIX 3a1ad M3 Pa3IndHbIX
OTpAaCJIe 3HAHUH U PEaTbHOM KU3HU;

— INPUMEHATh NPUONIMKEHHBIE BBIYMCIECHUS, NPAaBUJIA OKPYIJIEHUS, NMPUKHUIKY U OLEHKY
pe3yJpTaTa BIYMCIICHUN;

— cBOOO/IHO OIEPUPOBATH MOHSATHEM: CTENEHb C IIEJBIM I[OKa3aTeJeM, HCIOJIb30BaTh
HNOIXOAALIYI0 (opMy 3amucu JeMCTBUTENBHBIX YMCEN Ui PELIeHUs MPaKTHYECKUX
3a1a4

— W NPEeACTaBIICHUS JAHHBIX;
— cBOOOAHO ONEpUpPOBATh MOHATHEM: ApUPMETUUECKUN KOPEHb HATYpaJIbHOW CTENICHHU;



— cBOOOHO ONEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM T0Ka3aTeNIEM;
— CcBOOO/HO ONEPUPOBATh TOHATHAMHU: JIOTAPU(PM UHCIA, JCCATUYHBIE W HATypalbHbIC
JorapupmMbl;
— cBOOO/IHO ONEpUpOBaTh MOHATUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC YHUCIOBOTO
apryMeHTa;
— OIIEpUPOBATh MOHATUAMU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO APryMEHTA.
YpaBHEHHUsI 1 HEPABEHCTBA!

CBO60I[H0 ONCprUpoOBaTh IOHATHUAMMU: TOXIACCTBO, YpaBHCHHC, HCPaBCHCTBO,
PaBHOCHUJIBHBIC YPABHCHUA U YPABHCHUA-CIICACTBUSA, PABHOCHUJIBHBIC HCPABCHCTBA,

— INPUMCHATL PA3JIMYHBIC MCTOJbl PCIICHUA palMOHAJIBHBIX H I[pO6HO—paI_[I/IOHaJ'ILHBIX

ypaBHeHI/II;'I, MPUMCHATb MCTO HHTCPBAJIOB AJIsA pCIICHUS HCPABCHCTB,

CBOOOJIHO OINEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NEPEeMEHHOH, MHOTOYJIeH C
HeJNbIMA KO3 (UIIMEHTaMH, KOPHU MHOTOYJIEHA, IPUMEHATH JEJIeHHEe MHOTOWIEHA Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera mist penrenus 3amad;

— cBOOOHO OIEpUPOBaTh NOHATHSAMM: CHCTEMa JIMHEHHBIX YpaBHEHWH, MaTpula,
OTIPEIEIIUTENh MATPHLIBI 2 X 2 U €r0 TeOMETPUUYECKHIA CMBICII, HCIIOIh30BaTh CBONCTBA
onpenenuTens 2 X 2 Juid BBIYMCIECHUS €r0 3HAYEHUs, MPUMEHATh ONPENEIUTENH IS
pelIeHusT CUCTEMBl JIMHEHHBIX YpaBHEHHH, MOJEIUPOBATh pPEANbHBIC CHTYallud C
IIOMOILBIO CUCTEMBbl JIMHEHHBIX YpPaBHEHMH, HMCCIEIOBAaTh HMOCTPOCHHBIE MOJEIHU C
MIOMOIIIBIO0 MATPHIL U OTIPEIENIUTEINICH, HHTEPIPETUPOBATH MOTYICHHBIH PE3yIIbTaT;

— HCIIONB30BaTh CBOMCTBA ACUCTBHI ¢ KOPHAMHU I IPeoOpa30BaHuUs BBIPAKEHUIL;

— BBINIOJIHATH  NPEOOpPA30BaHUSI UYUCIIOBBIX BBIPAKEHHUH, COJEpKALIMX CTENEHH C
paIMoOHATIBLHBIM TTOKa3aTeleM;

— HCIMOJIb30BaTh CBOMCTBa aorapumMoB TSt npeoOpa3oBaHuUs
Jorapu(MUUECKUXBBIPAKCHUH;

— cBOOOIHO  OMEpHpOBATh  TMOHATHAMHU:  HPPALMOHANBHBIC,  IIOKAa3aTeNbHbIE U
JorapupMHUUECKUE YPaBHEHUS, HAXOJUTh MX PEHICHUS C MOMOIIBIO PABHOCHIBHBIX
MEPEeX010B WM OCYIIECTBIISIS IPOBEPKY KOPHEH;

— NPUMEHSATh OCHOBHBIE  TpPUTOHOMETpUYECKHe (GOpMyNbl  JIsl  MpeoOpa3oBaHuUs
TPUTOHOMETPHUYECKIX BBIPAKECHUIA,

— CBOOOJIHO ONEpPHPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATh
HeoOXxonuMmble (OpMyJbl Ul pEIIEHHs] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUI;

— MOJIEIUPOBaTh peajbHbIC CHUTyallUd Ha S3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHMsI, HEpAaBEHCTBA MO YCJIOBUIO 3aJlaud, HUCCIIEAOBATh IOCTPOECHHBIE MOEIH C
UCIOJIb30BaHUEM allnapaTa ajareopsl.

OyHKIUH U TpaUKH:

— cBOOO/IHO OINEPUPOBATh MOHATHAMM: (YHKLHS, CIOCOOBI 3a1aHus (YHKIHH, B3aUMHO
oOpatHble (QYHKIMH, KOMIO3UIMA (QyHKIUMH, rpaduk (QyHKIUM, BBINOIHATH
AJIEMEHTapHbIe TPeoOpa3zoBaHus TpaPUKOB (PYHKIIHIA;

— CcBOOOHO OIEPUPOBATh TOHATHSIMH: OO0JIACTH OMpEIENICHUS M MHOXXECTBO 3HAUCHHM
byHKIMU, HYTU QYHKIIUH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA,;

— CcBOOOJIHO ONEpPUPOBATh IMOHATUSMH: UYETHBIE M HEUETHBIE (YHKIWHU, TEPHOAMYECKHE

(byHKINHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIHH,

HanOoJIpIIee M HAaUMEHbIIIee 3HaYeHNnEe (PYHKIIUU Ha IPOMEKYTKE;



CBOOOJTHO OTEPHPOBATH MOHATHUSAMH: CTENEeHHas (DYHKIHS C HATYPaIbHBIM H IIEJIBIM
nokazaresieM, rpaduKk CTENEHHOW (YHKIUH C HATypaJbHBIM M IIEJBIM IOKa3aTeseM,
rpaduK KOpHA n-O CTeNeHW Kak (YHKIMM OOpaTHOM CTENEeHH C HaTypaJbHbIM
[I0Ka3aTeseM;

ONEepUPOBATh MHOHATHAMM: JIMHEWHas, KBajJpaTW4yHas U ApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOZHO OMEpPUPOBATH MOHATHAMU: MOKa3aTeNlbHAs U Jiorapudmuueckas GyHKIUH, X
CBOICTBA U rpadUKH, UCIIOIB30BATh UX IpaUKH IS pelIeHUs YpaBHEHUM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: TPUTOHOMETPUYECKas OKPY)KHOCTb, OINpE/eIeHue
TPUTOHOMETPUYECKHUX (PYHKLUH YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (HYHKIUN AT UCCIEAOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH MpHU
pelIeHnr 3alad U3 JAPYruX Y4YeOHBIX MPEAMETOB M pEaTbHON JKU3HHU, BBIPAXKaTh
(dbopMynaMu 3aBUCHMOCTH MEXAY BEIHMUNHAMU;

Hayana maTemaTuueckoro aHasmsa:

CBO60I[HO ONCpUpPOBATh NMOHATUAMU: apI/I(I)MCTI/I‘-ICCKaSI U reoMCTpruycCKasa Mnporpeccus,

OeckoHeYHO  yOBbIBaiollas  TeOMETpHYEecKas  MpOrpeccHs,  JIMHEHHbIM U
HKCIOHEHIMATIBHBIN POCT, (OpPMyNa CIOXKHBIX MPOIEHTOB, UMETh IPECTABICHUE O
KOHCTaHTE;

— UCHOJb30BaTh MPOTPECCUH ISl PEIICHUS PealbHBIX 3aj1au MPHUKIAIHOTO XapaKTepa;

— CBOOOJHO  OMEpPUPOBATH TMOHATHSAMH:  IOCJIEOBATEIBLHOCTh, CIIOCOOBI  3aJaHUs
MOCNe0BATENbHOCTEN, MOHOTOHHBIE UM  OrPAaHUYEHHbBIE  IOCJIEIOBATEIBLHOCTH,
MMOHMMATh OCHOBBI 3apOXKJICHUS MAaTEeMAaTUYECKOro aHajiu3a Kak aHanu3a OeCKOHEYHO
MaJIbIX;

— CcBOOO/IHO ONEpUPOBATHh MOHATHAMU: HENPEPHIBHBIC (DYHKIMU, TOYKH pa3pbiBa rpaduka
(GbyHKIMH, aCUMIITOTHI Tpaduka QyHKIUH;

— cBOOOJIHO OIEepHpOBaTh MOHATHEM: (DYHKIIMSA, HEMpephiBHAas Ha OTpe3Ke, MPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMI sl pEIIeHUs 3a]1a4;

— cBOOO/IHO OIEpUPOBaTh MNOHATHSAMM: TepBas W BTOpas MNPOM3BOJHBbIC (DYHKIMH,
KacaTesbHast K rpaduky QyHKIUY,

— BBIYUCIIATH TPOU3BOJHBIE CYMMBI, MPOM3BEICHHS, YaCTHOTO U KOMIIO3UIMH ABYX
GyHKIMI, 3HaTh IPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIINIA;

— HCIIOJIb30BaTh TEOMETPUYECKHI M (U3UYECKUH CMBICIT TMPOU3BOJHOM MM pElICHUs
3ajay.

MHo>KecTBa 1 JIOTHKA:
— cBOOOJHO ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONIEPALIUU HaJl MHOXKECTBAMU;
— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar i OMUCaHUsI peajbHBIX MPOIECCOB
U SIBJICHUI, IPU PEILICHUU 3a7a4 U3 JPYTUX Y4eOHbIX MPEIMETOB;

— cBOOOHO ONEpUpPOBATh MOHATHUSMU: OIPENEICHUE, TeOpeMa, ypaBHEHHE- CIIEICTBHUE,
CBOWCTBO MaTeMaTHYECKOT0 OOBEKTa, J10KAa3aTeIbCTBO, PABHOCHIIBHBIC YpaBHEHHS WU
HEPaBEHCTBA.

K konmy oOywyenus B 11 kiacce oOyyarommuicsi HOJIYYHUT CIEAYIOUIME IPEIMETHBIC
pe3yabTaThl IO OTHENBHBIM TeMaM (eaeparbHOW pabodeid HporpaMMbl yueOHOTO Kypca
«Anrebpa ¥ Havyaja MaTeMaTHIECKOTO aHaJ3a» Ha 0a30BOM YPOBHeE:

Yucna v BBIYUCIICHHUS:

— ONepupoBaTh IMOHATUSMH: HaTypajbHOE, IEJ0€ YHCIO, HCHOJIb30BATh HPU3HAKU
JIETUMOCTH ILIETIBIX YHCeN, pPAa3JoKEeHHE YHWClla Ha MPOCTble MHOXUTENW IS
peleHus



3a1a4;

OIICPHUPOBATH NOHATUCM: CTCIICHL C pAallMOHAJILHBIM IMOKA3aTCIJICM,

— ONepupoBaTh MOHATUSAMU: JIoTapu(M YKCIIA, TIECATHYHBIC U HATYpaJTbHBICIOTapU(MBI.

YpaBHEHHUs 1 HEPABEHCTBA!

IIPUMEHSTH CBOMCTBA CTEIIEHU JUIS npeoOpa3oBaHus BBIPa)KCHMUI,
ONEPUPOBATHIIOHATUSAMHU:  IIOKA3aTEJIBHOEC ypPAaBHEHHWE M  HEPAaBEHCTBO, pEIIaTh
OCHOBHBIE THIIBIIIOKA3aTEIbHBIX YPABHEHNUN U HEPaBEHCTB;

BBIITOJIHSATH npeobpazoBaHus BBIPAKECHUIA, coJiepKalnx norapudmsl,
OTEPUPOBATHIIOHATUAMHU: JIOTApU(PMUUECKOE YpaBHEHHE M HEPAaBEHCTBO, peIlIaTh
OCHOBHBIE TUIIBLIOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB;

— HaxOIUTb PEUICHUS IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABECHCTB;

OIICPHUPOBATH MMOHATHAMU: CUCTCMA JIMHEMHBIX ypaBHeHI/Iﬁ u eé PCHICHUC, NCII0JIB30BATh
CUCTCMY JIMHEHUHBIX ypaBHCHI/II\/'I JUIL PCIICHUS IPAKTUYCCKUX 3a/1a4,

HaxXOoIUThb PCUICHUA HpOCTCfIIJ.IPIX CHUCTEM U COBOKynHOCTCﬁ paI_[I/IOHaJIBHLIX}/paBHeHI/Iﬁ
1 HCPABCHCTB,

MOZACIINPOBATH PCaJIbHBIC CUTyalluu Ha SA3BIKC anre6p1;1, COCTaBJIATH
BBIPAKCHUS, YPAaBHCHUA, HCPABCHCTBA M CHUCTCMbI IO YCJIOBHIO 3aJadd, UCCIICAOBATH
MOCTPOCHHBICMOACIIN C NUCITIOJIb30BAHHUEM allliapara aJII‘GGpBI.

DyHKIIMU U TpaduKu:

OIIEPUPOBATh  IOHATUSIMM: HepUOINYECKast GbyHKIMS, IIPOMEKYTKH
MOHOTOHHOCTH(DYHKIIMM, TOYKH SKCTpeMyMa (yHKIMM, HauOosbllee M HaUMEHbIIEe
3HAYCHUSA(QYHKIUN Ha MPOMEXKYTKE, HCIIOJIB30BaTh MX JUIS HCCIEIOBAaHUS (DYHKIHH,
3aaHHOUTpahUKOM;

ONIEpUpPOBATh  IOHATUSIMH: rpaduKd  TOKa3aTeNbHOH,  JorapupMUUECKONH
TPUTOHOMETPUYECKHX (DYHKIUH, H300paxkaTb HMX Ha KOOPAMHATHOW IJIOCKOCTH
MHCIIOIB30BaTh IS PEIIEHUS YPABHEHUM U HEPABEHCTB;

n300pakaTh Ha KOOPAWHATHON TUIOCKOCTH TpadUKd JUHEWHBIX ypaBHECHHNN
HCIIOJIB30BAaTh UX JUIS PEIICHMS CUCTEMBI JIMHEHHBIX YPABHEHUN;

UCTONb30BaTh rpaduku (QyHKIMHA A7 MCCIEAOBAaHHS HPOIECCOB M 3aBUCUMOCTEHH3
APYruX y4eOHBIX TUCIMILIHH.

Hauana MmaTremaTuueckoro aHajiusa:

OTIepUPOBATh MOHATUSAMU: HENPEPBIBHASI PYHKIIMS, TPOU3BOIHAS
(GYHKIINH,UCTIONB30BaTh FTEOMETPUUECKUN U (PU3UYECKUI CMBICI POU3BOIHOM JIIst
pelieHusA3anay;

HaXOJIUTh MPOU3BOJIHBIC 3JEMEHTAPHBIX (DYHKIHMHA, BBIYHUCISTH
IIPOM3BOHBIECYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKLIMIA;

UCTIOJIb30BATHIIPOM3BOAHYIO Ui HCCIEeNOBaHUS  (YHKIUM HAa MOHOTOHHOCTHH
HKCTPEMYMBI, IPUMEHSITH PE3YIbTAThl UCCIEIOBAHUSA K TOCTPOCHHIO IPahuKOB;
UCIIOJIB30BaTh ITPOU3BOAHYIO I HAaXOXKICHUS HAWIy4dlIerO PEIICHUSB IPUKIAJAHBIX,
B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a/1a4ax;

ONEepPUPOBATh TMOHATUSAMU: IMEPBOOOpa3Hasi U MHTErpaj, MOHUMATb
reoMeTpUYeCcKuiin (PU3nYecKuil CMbICT HHTErpasa;

HAaXOJIUTh NE€PBOOOPA3HBIE NEMEHTAPHBIX (DYHKLUMH, BBIYUCIISTH UHTErPAIIIO
dbopmyne Hetorona—Jleiitbnuna;

peniath NPUKIIAIHBIE 33a4d, B TOM 4YHCIIE COLMAIBHO-3KOHOMUYECKOTO
n(U3UYECKOTO XapaKTepa, CPEICTBAMU MAaTEMATUYECKOT0 aHAIN3a.



K xoHny oOyuenuss B 11 kimacce oOydaromuics TMOJIYYUT CJEAYIOLIME MPEIMETHbIE
pe3yabTaThl MO OTHIENBbHBIM TeMaM (eaepanbHOW pabodeld mporpaMMbl yueOHOTO Kypca
«AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHAJIN3a» HA YIJIy0JIeHHOM YpOBHe:

Yucna v BBIYKCICHHUS:

— cBO0OO/IHO OIIEpUPOBAThH HOHSATUSAMU: HaTypaJIbHOE 17D § (51 (I 1 (W) (O
MHO’KE€CTBAHATYpaJIbHBIX U LIEJBIX YHMCEJl, UCIOIb30BaTh MPU3HAKU JEIMMOCTH LIEIBIX
yucen, HO/Ilu HOK HaTypanbHBIX 4yucen Il peIieHus 3ajad, IPUMEHSITh alrOpUTM
EBxmmna;

— cBOOOJIHO OTEepHPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3alUChIBAaTh HATypallbHbIEUHCIIa
B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS;

— CBOOOJIHO ONEpPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHUCIO M MHOKECTBOKOMILIEKCHBIX
quceNl, MPEACTaBIATh KOMIUIEKCHBIE YHCIia B aareOpandeckoil UTPUTOHOMETPUUYECKOM
¢dopme, BBINONHATH apUMETHUECKHE OINEepalud C HUMH HUHU300paxaTbh Ha
KOOPJMHATHOM TIOCKOCTH.

VYpaBHEHHsI U HEPABEHCTBA!

CBO6OI[HO OIICpHUPOBATH INOHATHUAMMU: HppanuOHAJIbHEIC, II0Ka3aTCJIbHBIC
I/IJ'IOI‘apI/I(i)MI/I‘leCKI/IC HCPAaBCHCTBA, HaxoauThb Hux peuicHus C IIOMOIIBIO
PaBHOCHJIBHBIXIICPEXOAO0B;

— OCYLICCTBJIATH OT60p KOpHeﬁ IIpU pCUHICHUU TPUTOHOMCTPUUCCKOTO YPABHCHUA

— CcBOOO/IHO OIepUpOBATH MOHSTHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
PUMEHATbHEO0XOANMBbIE (bopMmybl Ui pelieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX

— HEPaBEHCTB;

— CBOOOJTHO OTEPUPOBATH MOHITHSIMH: CUCTEMA U COBOKYITHOCTh YpaBHEHUI WHEPABEHCTB,
PAaBHOCUJIbHBIE CHUCTEMBI M CHUCTEMBI-CJIEICTBHS, HAaXOAUTh PEHICHUSICUCTEMBI U
COBOKYIHOCTEH palMOHANbHBIX, UppaIMOHATBHBIX, MOKAa3aTENbHBIX
wiorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemiaTte  palMOHalbHbIE, HppallOHANbHbIE, IOKa3aTellbHble, JIOTapU(pMUUECKHE

UTPUTOHOMETPUYECKUE YPaBHEHUS U HEPABEHCTBA, COACpKAILME MOy U ITapaMeTphl;
— MPUMEHSATH TpadudecKue METOBI ISl pEIIeHNs YPaBHEHUI 1 HEPABEHCTB, a TaKxke3aaad
C TapaMeTpaMu;

MOJENUpPOBaTh  peajlbHble  CUTyalldd  Ha  sA3bIKe  aiureOpbl,  COCTaBJIATH
BBIPAKEHUS,YPABHEHMSI, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBMIO 3aJ1a4M, UCCIEA0BATh
MIOCTPOCHHBIEMOJIENIM C HCHOJb30BAaHUEM ammapara aiaredpbl, HHTEPIPETHPOBATH
MTOJTyYE€HHBINPE3YNbTaT.

OyHKIMKN 1 TpaduKu:

— CTPOHTH TrpauKu KOMITO3UIMKA (PYHKIIUH C TMOMOIIBIO 3JEMEHTAPHOTOMCCIICAOBAHMS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;
— CTpOUTH TreOMETPUUECKUE o0pa3sbl YpaBHEHUH u HEPABEHCTB Ha
KOOPJAMHATHOUIIOCKOCTH;
— CcBOOOIHO ONEPUPOBATH MOHATUAMU: TPAPHUKH TPUTOHOMETPUUYECKHIX (DYHKITHIA;
— TPUMEHATh QYHKIWU JJIS MOACTHPOBAHUS U HUCCIIEJOBAHUS PEATbHBIX

npoueccos. Hagama MmaTeMaTn4eckoro aHanmsa:

— MHCHOJb30BaTh MPOU3BOJHYK JUIi HCCIENOBaHUS  (YHKUUMM HAa MOHOTOHHOCTb



UDKCTPEMYMBI;
— HaxoJWTh HanOoJIbIIee M HAUMEHbIIIee 3HaYCHUs (DYHKIIMN HETMPEPhIBHOMWHA OTPE3KE;

— WCHOJb30BATh MPOU3BOAHYIO JJISi HAXOXKJICHHUS HAWIYYLIETO0 PELICHUSB MPHUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-3KOHOMUYECKUX, 3a/Jadyax, s OINPENEICHUSICKOPOCTH U
YCKOpEHHs Ipo1iecca, 3aJaHHOTO (OPMYIIOi Uil rpaduKoM;

— CBOOOJIHO OIIEePHPOBATH TIOHSTHSIMH: nepBooOpasHas, OTpeIeIEHHBIN
WHTETPAJL,HAXO/UTh MEPBOOOPA3HBIC DIIEMEHTAPHBIX (DYHKIIUA M BBIYUCIATH WHTETPa
o popmyneHrroTona—JIeitOHua;

— HaxOJMTh IUIOINAAM IUIOCKUX (GUTYP U 0OBEMBI TEJI C ITOMOLIbIO MHTETpaIa;

— UMETh MpPEJCTaBIEHHE O MATeMaTHYECKOM MOJEIMPOBAHUU Ha NPUMEPECOCTABICHUS
muddepeHInaIbHBIX YPaBHEHHUIH;

— pemarh NPUKIATHBIE 337a4l, B TOM YHCIE COLMATbHO-3KOHOMUYECKOT0 H(PHU3HIECKOTO
XapakTepa, CpeJICTBAMUA MaTeMaTHUECKOTO aHAIIN3a.

COJAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'b AHAJIN3A» 10 - 11 KIIACC

10 KJIACC Bba3oBblii ypoBeHb

Uucna u BEIYUCIICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOH, MPOICHTHI, OECKOHEUHBIC
nepuoanyeckue ApoOu. ApudMeTHueckue omnepanuy ¢ paldOHANBHBIMU  YHCIIAMH,
npeoOpa3oBaHusl UYUCIOBBIX BbIpakeHUU. [IpumeHenue npoOell W NMPOLEHTOB ISl PELICHUS
MPUKJIAAHBIX 33124 U3 Pa3IN4HbIX OTPACIIEH 3HAHUN U PEAIbHON KU3HH.

JevicTBuTenpHbIe Yncia. PalmoHalbHbIE U HUppallMOHAIbHBIC Ynciaa. ApupMeTUIECKHEe
oTepaIyy C JACUCTBUTEIBHBIMU YnucaamMu. [IpuOnkEHHbIC BEIYUCICHHUS, TPABUIA OKPYTJICHHUS,
MIPUKUIKA U OIIEHKA pe3yiIbTaTa BEIYMCICHUN.

Crenensb ¢ uenbiM nokasareneM. CtanaaptHas ¢opma 3amucu JIEUCTBUTEIBHOTO YKCa.
Hcnonp3oBanue mnonaxonsmend (opmbl 3amucu  ACUCTBUTENBHBIX UYHCEN JUIS  pEUICHUS
MPaKTUYECKUX 3a/1a4 U NPEICTABIICHUS JIaHHBIX.

Apudmernuecknii KOpeHb HaTypajdbHOM cTeneHdu. JIeHCcTBUA C apudMeTHUeCKUMHU
KOPHSIMU HaTypajJbHOUN CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YUCJIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTAHI€HC
YHICIIOBOTO apryMEHTA.

YpaBHEHUs 1 HEPABEHCTBA

ToxxaecTBa U TOKJIECTBEHHbIE IPEOOPa30BaHUSL.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopMyIIbIL.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTon
MHTEpBaJOB. PelieHue 1enbix ¥ ApoOHO-paIlMOHANBHBIX YpaBHEHHI U HepaBeHCTB. PemieHue
MPPALMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenne tpuronomerpuueckux ypaBHeHHH. [IpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K
PEIICHUI0 MaTEMaTHYECKUX 3aa4 U 3a1a4 U3 Pa3IMuHbIX 001acTell HAYKH U PealbHOM KU3HU.

OyHKIMU U TpaPUKu

OyHK1MsA, crtocoObl 3amanus GyHkuu. ['paduk GyHKIHH.



B3aumuo obOparubsieynkimnn.O61acTh ONpeeaeHns 1 MHOKECTBO 3HAUEHUH (PYHKIIUH.
Hymu ynxmum. [IpomexxyTkn 3HaKOMOCTOSTHCTBA. YETHBIEC 1 HEUETHBIC (DYHKITHH.

Crenennast GyHKIUS C HATYypaJbHBIM U LIEJIBIM MoKazaTeneM. E€ cBoiicTBa urpadux.

CoiicTBa u rpaduk KOpHS N-0if CTeNneHu.

Tpuronomerprueckas OKPY>KHOCTB, oIIpesieNieHNe TPUTOHOMETPUIECKUX
(YHKIMAYHUCIIOBOTO apryMeHTa.

Hauana MmaTemaTndeckoro aHanmsa

ITocnegoBaTeILHOCTH, CIIOCOOBI 3aJaHus MOCIEA0BATEIILHOCTEH.
MOHOTOHHBIGHOCJIG,ZLOBaTeJIBHO CTH.

Apupmerndeckas u TreOMETPUYECKAs IIPOrPECCUH. beckoneyHo
yOBIBaOIIasiTeOMETpUYECKAst nporpeccusi. Cymma 0ECKOHEYHO yOBIBatOIIEH

reomeTpuyeckoumporpeccun. @opmyna CI0KHBIX NPOUEHTOB. Vcnoap30BaHne MPOrpeccuu s
peleHuspealIbHbIX 3a/1a4 IIPUKIIAJHOTIO XapaKTepa.

MHokecTBa U JIOTHKa

MHoecTBO, omepauuu Haja MHokecTBaMu. Jnarpammel Oiiepa—Benna.llpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara sl ONUCAaHUs PeajbHBIXIIPOLECCOB U SIBJICHUM, IIpU
pelleHny 3a1ad4 M3 JApPYrux ydeOHbIX mpeameroB. OrmpeneneHue, Teopema, CIEICTBHE,
JIOKa3aTeNIbCTBO.

10 KJIACC Yray0JieHHbIl ypOBeHb

Yucna v BBIYUCICHUA

Panronaneubie uyncna. OObIKHOBEHHBIE M JIECATUYHbIE JPOOHU, MPOLIEHTHI, OECKOHEUHbIE
nepuoauueckue apodu. Ilpumenenue npoGeil 1 MPOLEHTOB Ul pellieHHs MPUKIAIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEH 3HAHUW U PEalIbHOU KU3HMU.

JelicTBuTenbHble yucna. PanoHanbHble U MppalMoHaIbHBIE Yuciia. ApH(MeTHdecKue
OIepalMy C JEUCTBUTEIBHBIMU 4YUCIaMU. MoOAyiab NEHCTBUTEIBHOIO YMCIA U €r0 CBOMCTBA.
[TpubnuxE€HHbIE BBIUMCICHUS, IpaBUja OKPYIJICHHs, TPHKHIKA W OLIEHKAa pe3ysbTaTa
BBIYHCIICHUM.

Crenens ¢ uenbM nokasareiaeMm. bunom Hetotona. Mcnonb3oBanue noaxonsuieit Gpopmel
3anucy JeMCTBUTEIbHBIX YHCEN JUIsl pEIICHUs TPaKTUUECKUX 3a]ad U IPEJCTABICHUS JaHHbIX.

ApudpmeTnueckuil KOpeHb HATypajbHOW CTenmeHu u ero cBoiictBa. CTemneHp ¢
panMoHaIbHBIM MTOKA3aTeJIEM U €€ CBOWCTBA, CTENEHb C AEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JleciTHUHBIE W HaATypajbHBIC JOTapU(pMBEI.
CuHyc, KOCHHYC, TAaHI€HC, KOTAHI€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHEHMSI U HEPABEHCTBA.

ToxnecTBa W TOXKIECTBEHHBIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCWIIBHBIE YpaBHEHUS U YPaBHEHUS-CIIEICTBHSL.

HepaBenctBo, pemenue HepaBeHCTBa. (OCHOBHBIE METOJbl pEHICHHUS LEIbIX U JApOOHO-
palMOHaIbHBIX YPAaBHEHUH U HEPABEHCTB.

MHoOrOwIeHbl OT OAHOW IEPEMEHHOM. JleeHne MHOTOWIEHa HA MHOTOWIEH C OCTaTKOM.
Teopema besy. MHuorounens! ¢ mnensiMu koddgdunuenramu. Teopema Buera. [IpeodpaszoBanus
YHUCJIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

HppanuoHnanehele  ypaBHeHMs. (OCHOBHBIE METOABl PEIICHUS HMPPALUOHAIBHBIX
ypaBHeHu. Iloka3aTenbHble ypaBHEHMUS.



OcHOBHBIE METOIBI PELICHUS TTOKa3aTeNbHBIX yYpaBHeHU. [IpeoOpazoBanme BeIpaKeHUH,
conepkaux Jorapu@msl. Jlorapupmuyeckue ypaBHeHUs. OCHOBHBIE METOJIbI PELICHUS
Jorapu(pMUUECKUX YpaBHEHUM.

OcHoBHBIE TpUTOHOMETpUYeckne (opmynsl. IIpeoOpa3oBaHNe TPUTOHOMETPHUECKUX
BBIDAKCHMN. PellleHne TpPUrOHOMETPUYECKUX ypaBHEHUH. PemieHwe cucTeM JIMHEHHBIX
YpaBHEHUH.

Martpuna cucTeMbl JMHEHHBIX ypaBHeHHMH. Ompenenurens MaTpullbl 2X2, €ro
T€OMETPUYECKHUI CMBICI M CBOMCTBA, BBIYHUCIECHUE €r0 3HAYCHMs], IPUMEHEHHE OIpEaeIUTEeNs
JUISl pEILIEHUs] CUCTEMBI JIMHENHBIX YPAaBHEHU.

Pemienne mnpukiaagHeIX 3agad ¢ MOMONIBIO CHCTEMBbI JIMHEWMHBIX  ypaBHEHHIA.
HccenenoBanue IMOCTPOSHHOM MOJENM € NOMOIIBIO Marpul W onpenenutenei. Iloctpoenue
MaTEMAaTHYECKUX MOJEIECH pEaJbHOM CUTyalud C IIOMOINBIO YPaBHEHUH M HEPABEHCTB.
[IpumeHeHne ypaBHEHHH M HEPAaBEHCTB K PEIICHWIO MAaTeMaTWYeCKMX 3ajad W 3aJad H3
pas3InYHbIX 00JIacTe HAYKU U peasIbHOW XKHU3HH.

DyHK1IUU U TpaduKu

@yHK1Ms, crnocoObl 3a1anus QpyHkuuu. B3anmuo oOpatubie ¢pynkiuu. Komnosunusa QyHKIui.
I'padux dynkmuu. InementapHbie npeodpazoBanus rpadukoB Gynkmuit. O6IacTh ONpeacIeHUs
U MHOKecTBO 3HaueHui ¢pyHkiuu. Hynu ¢pynkiun. [IpomexyTkn 3HaKonoctosHcTBa. UETHBIE U
HeuéTHble (yHkiuu. Ilepmonmueckue @yHkuu. IIpomMexyTkKM MOHOTOHHOCTH (DYHKIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuM. HaunOomnbinee ¥ HaumMmeHbllee 3HaYeHHs (DYyHKIMHM Ha
npomexytke. JIuHelHas, KBaapaTuuyHass M JApOOHO-IMHEHHas (yHKUMU. OJeMeHTapHOe
UCCIIEIOBAaHHUE U IIOCTPOEHUE UX IPa(hUKOB.

CrenenHasi pyHKIUSI C HATYpaJbHBIM M IENbIM NOKa3areneM. E€ cBoiicTBa u rpaduk.
CpoiictBa 1 rpaduK KOpHS N-0il cTeneHH Kak (YHKIHMU OOpaTHOW CTENEHU C HATypalbHBIM
ITOKA3aTEIIEM.

[TokazarenbHas u norapudmudeckas GyHKIHH, UX CBOMCTBA U Tpaduku. Vcnoias3oBanne
rpadukoB  QYHKIMH 78 pelieHus  ypaBHeHuM. TpuroHomerpuyeckass —OKpPYKHOCTb,
OIpezieIEHUEe TPUTOHOMETPUUECKHUX (DYHKIIUI YHUCIOBOIO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B peaJbHBIX Ipoleccax U sABiIeHusAX. ['padpuku
pEaIbHBIX 3aBUCUMOCTEH.

Havana mareMaTn4eckoro aHaimsa

IlocnenoBareabHOCTH, COCcO0BI 3a/laHus IIOCJIEI0BATEILHOCTEN. Meron
MaTEeMaTHYECKON UHYKIIUKM. MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIIEI0BATEIBHOCTH.

VcTopuss BOZHMKHOBEHUS] MAaTeMaTHYeCKOro aHalu3a Kak aHajlu3a OECKOHEYHO MallbIX
BEJIMYMH.

Apudmernueckass U reoMeTpuueckas —mporpeccud. beckoHeyHO — yObIBaromas
reomerpuueckas nporpeccus. Cymma OeCKOHEYHO yObIBaroIlel reoMeTpU4ecKoil Mmporpeccuu.
JIuHeWHBII M AKCHOHEHUMANBbHBIA pocT. Yumcno e. dopMyna CIOKHBIX IPOLEHTOB.
Hcnonp30BaHuE NPOTPECCUM JUISI PELIEHNS PEAJIBHBIX 3a]a4 IPUKIIAJHOTO XapakTepa.

HenpepreiBuble (yHKIMM M HUX cBoilcTBa. ToukHM paspbiBa. ACHMITOTHI TpaduKOB
¢ynkuumii. CoiicTBa (yHKUMH HEMpEpbIBHBIX HAa OTpe3ke. MeTox WHTEPBAIOB IS PELICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEPhIBHBIX (PYHKIMM ISl pEIIeHUs 3a1a4.

[lepBass u Bropas mnpousBoaHble ¢GyHKuMU. OrnpeneneHne, TEOMETPHUECKUH U
¢u3znyeckuil CMBICT NPOU3BOAHON. YpaBHEHHE KacaTeldbHOW K Tpapuky (QyHKIHH.
[IpousBonHbie 37eMeHTapHBIX (QyHKUMHA. [Ipou3BomHAas CyMMBbl, NPOU3BEIACHMS, YaCTHOTO M
KOMITO3HUIINH (yHKITUH.



MHoecTBa U JIOTHKA

MHoOXeCcTBO, oOmepanuy HajJ MHOXKECTBaMU W WX CBoiicTBa. Jlmarpammel Oiinepa— Benna.
[IpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO ammapara JJis ONHUCAaHUsS PEANbHBIX IPOLECCOB U
ABJIEHUHM, TpPU pElIeHWH 3aJad U3 JAPYrux ydeOHbIX mnpeameroB. OrmpeneneHue, Teopema,
CBOICTBO MaTEMaTUYECKOT0 OOBEKTA, CIEACTBUE, JOKA3ATENbCTBO, PABHOCUIILHBIE YPABHEHUSI.

11 KJIACC Bba3oBblii ypoBeHb

Yucna v BBIYUCICHUS.

Harypanbsnslie u nensie ynucna. [IpusHaky 1enMMOCTH LEIbIX YUCEL.

Crenenpb ¢ pallMOHAIBHBIM MOKa3aTeraeM. CBOWCTBA CTETICHH.

Jlorapudm uncna. [lecaTuuHble U HATypaJIbHBIE JOTapU(pMBbI.

YpaBHEHHsI 1 HEPABEHCTBA.

[IpeobpazoBanue BeIpayKEeHHA, COACPIKALINX JIOTAPUPMBI.

[IpeobpazoBanue BeIpaK€HHA, COAEPIKALINX CTEIIEHH C PALlMOHAIBHBIM [TOKa3aTeIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U1 HEPABEHCTBA.

Cucrempl TMHEMHBIX ypaBHEHUH. PellleHue mpukiIajHbIX 3aad ¢ IOMOIIbIO CHUCTEMBI
JIMHEWHBIX YpaBHEHUM.

CucremMpl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHUYECKHX 3a7ad U
3aJa4 U3 pPa3IMUHbIX 00JacTell HAYKH U peaibHOM JKU3HU.

DyHKIUH U TpaUKH.

Oynknusa.  [lepuoamueckne  ¢GyHkuun. [IpomMexyTkMm MOHOTOHHOCTH  (YHKIIWU.
Maxkcumymbl 1 MUHUMYMBI (yHKIMHU. HanGombiee ¥ HauMmeHbliee 3HadeHHE (YHKLIHMU Ha
IIPOMEKYTKE.

Tpuronomerpuueckre GyHKLIUHU, UX CBOICTBA U rpadUKH.

[TokazaTenbHas u orapudgmudeckas QyHKIIMH, ©X CBOWCTBA U TPadUKH.

Ucnonb3oBanue rpadukoB pyHKIUN I peIICHUs] YPAaBHEHUHN ¥ TMHEHHBIX CHCTEM.

Hcnonp3zoBanue rpagukoB (GYHKIMN 711 UCCIIEIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PEILIEHUU 3a]1a4 U3 APYIHX Y4eOHBIX PEIMETOB U pealbHON KU3HH.
Havana maTeMaTn4ecKoro aHanusa.

Henpepeiabie pyHKINU. METOA HHTEPBAJIOB /ISl pEIICHHS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MYECKHiA CMBICIT TPOU3BOIHOM.

[TpousBoHbIE ArIeMEHTapHbIX QyHKIUNH. DOpMYIIbl HAXOXKACHUS IPOU3BOIHON CYyMMBI,
NPOM3BEACHUS M YaCTHOTO (DYHKIIUH.

[lpumeHneHne TNPOU3BOJHOM K MCCIEAOBAaHMIO (YHKIMH Ha MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxxieHne HauOobIIero 1 HAaMMEHbIIETo 3Ha4eHUs QYHKIIUU Ha OTPE3KE.

[TpuMmeHeHne NPOU3BOAHON I HAXOXKIEHUS HAWIIYYIIEro PEIICHHs B NPUKIATHBIX
3a7iayax, JJs ONpeesIeHUs CKOPOCTH Ipoliecca, 3aJaHHOTO (GOpMyJIOi Wi rpaduKOM.

[lepBooOpa3nas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuil U ¢usudeckuil cMbici. Beruncnenue uHTerpanga mo
¢dopmyne Herotona—JleitGnuma.

11 KVIIACC ¥Yruy0/1eHHbIil YPOBEHb



Uucna u BEIYUCIICHHUS.

Harypanbuble u nensle uucna. IlpuMeHeHne NpU3HAKOB JEIMMOCTH LEJIBIX YHCE,
HauOonbmui obmuii aenutens (nainee — HOJ) n Haumenbinee obmiee kpatHoe (nanee - HOK),
OCTaTKOB 10 MOAYIIO, anroputMa EBkinaa 1t perieHus 3a/1a4 B LEJbIX Yncax.

Kommniekcuble uymcna. Anredpanyeckas M TpUTOHOMETpUYecKas (OpMBI 3amucu
KOMIUIEKCHOTO 4yucia. ApupMeTHUecKHe onepaluy ¢ KOMIUIEKCHBIMH uuciaamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpAMHATHOHM miiockocTu. @opmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. [IpruMeHeHrne KOMIUIEKCHBIX 4YHMCeNn ISl pelieHuss (U3NYeCKuX u
F€OMETPUUYECKHX 3a/1a4.

VYpaBHEHUs U HEPABEHCTBA.

Cucrema M COBOKYINHOCTb YPAaBHEHMH M HEpPaBEHCTB. PaBHOCHJIbHBIE CHUCTEMBI H
CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHUU C TIOMOIILI0 TPUTOHOMETPHUECKOU
OKpPY>KHOCTH. Pellienue TpuroHoMeTpuueckiux HEpaBeHCTB.

OcCHOBHBIE ~ METOJABI  pEIICHUS  IOKa3aTeIbHBIX U JIOTApUPMUUYECKUX

HepaBeHCTB. OCHOBHBIE METO/Ibl PEILICHUS UPPALIIOHATbHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  pEUICHUST CHCTEM U  COBOKYINHOCTEH  palMOHAJIBbHBIX,
MppalMOHAIbHBIX, TIOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHII.

VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C NTapaMeTpaMHu.

[IpuMeHeHne ypaBHEHMII, CUCTEM M HEPABEHCTB K PEIICHHMIO MaTeMaTHYECKUX 3aJad U
3alad U3 PasNUYHBIX O0NacTell HAayKd U peaNbHON KU3HU, WHTEPIpETalus MOTYyYEHHBIX
pE3YNIbTATOB.

OyHKIUH U TpaUKH.

['paduk kommozurun Gynkuuii. ['eomerpuueckue o0Opa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TPaUKH.

['padmyeckre MeTonbl pelIeHUs YpaBHEHHH W HepaBeHCTB. ['paduueckue meTozb
pelIeHus 3a1a4 ¢ apaMeTpamH.

Hcnonb3oBanue rpadukoB QyHKIUH Ui MCCIeIOBaHUS MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpBI€ BO3HUKAIOT MPH PEIICHUU 3a/1a4 U3 IPYTHX yUYEeOHBIX MPEAMETOB U peaabHON KU3HU.
Hauana maTemaTH4eCcKOro aHajinsa.

[IpumeHeHne TNPOU3BOAHON K HCCIENOBAHWIO (YHKIMA HAa MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxaeHrne HanboIbIIero 1 HanMEHbIIETo 3HAYCHHU HeTTPePhIBHON (DYHKIIMK Ha
OTpE3Ke.

[Ipumenenre NpOM3BOAHOM [UIsl HAXOXKIEHUS HAWIYYIIETO PELIEHUS B IPUKIATHBIX
3a/a4ax, JJIs ONpeAeNieHUs] CKOPOCTH U YCKOPEHHUsS Hpolecca, 3aJaHHOro (QopMyJIod WU
rpagpuKom.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBooOpa3HbiX. [lepBooOpaszHbIe deMEHTapHBIX
¢yukuuii. [IpaBuia Hax0XI€HUS IEPBOOOPA3HBIX.

Nurerpan. ['eomerpuyeckuii CMbICI UHTErpaia. BeiunciieHne onpeaenéHHoro nHTerpaia
no popmyne Herotrona—JIeitbuuua.

[Ipumenenue wuHTerpaja Juis HaXOXKJIEHUS IUIOIMIA[el Iuiockux Quryp u o0BEMOB
FeOMETPUUYECKUX Tell.

[Tpumeps pernennii nuddepeHanbHbIX YypaBHeHHH. MaTemMaTHueckoe MOIETUPOBaHNE
pealIbHBIX MPOLECCOB ¢ MOMOUIBbIO AUPPEpEeHIINANTbHBIX YPAaBHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA

10 KJIIACC

ba3oBbiii ypoBeHnb (68 yacoB)

YrayojeHHbIi

ypoBeHnb (136 yacoB)

HasBanue paznena (TeMsl)
(4nco 4acoB)

OcHOBHOE coJiepKaHue paszena
(Tembl)

HasBanue paznena (Temsl) (4ncio
4acoB)

OcHOBHOE cojiepKaHue pasjena (TeMbl)

MHO>KeCTBa pallMOHATBHBIX U
1eICTBUTEITHHBIX

uyucen. PanronansHbIe
ypaBHEHUs U HepaBeHcTBa (14 1)

MHOK€eCTBO, ONIEpaliy Haj
MHO>KeCcTBaMU. J[narpaMMbl
Ditnepa—DBenHna.

ParimoHansHEIE YHCa.
(OOBIKHOBEHHBIE U JIECITUYHbBIE
TpoOU, MPOLIEHTHI, OECKOHEYHbIE
[epUOIUYECKUe IPOOH.
ApudMmeTHUecKHUe OnepaIiu C
[pPallOHAJIBHBIMU YHACIIAMH,
peoOpa30BaHUs YHMCIOBBIX
BBEIPAKECHU.

[Tpumenenue apoOeil 1 NpOLEHTOB
IS

[pEeILIeHUs] TPUKIIAIHBIX 33/1a4 U3
[Pa3]IMYHBIX OTPACIICH 3HAHUU U
[pE€abHOM KU3HU.
J[elicTBUTEIIbHBIEC YHCIIA.
PaninonanbHble U HPPALMOHATILHBIE
quCIa.

ApudmeTnueckue onepanum ¢
eIICTBUTENbHBIMU YU CIIAMHU.
[TprGnnKEHHBIE BEIYMCIICHUS,
[IpaBUJIa OKPYTJICHUS, IPUKUIKA U
OLICHKa

[pE3yJIbTaTa BEIYUCICHUN.
ToxaecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE,
KOpeHb ypaBHeHMs1. HepaBeHCTBO,
peleHne HepaBeHeTBa. Metoz
MHTEPBAJIOB.

MHOXECTBO NEUCTBUTEIBHBIX
YUCEIL.

MHOTO4JIEHBI.

PanroHanbHbIE YpaBHEHUS U
HEPABCHCTBA.

CucTeMbl TMHENHBIX YPABHEHUI

(28 4)

Perienue 1enpix U ApoOHO-

MHO0eCTBO, ONepaluy HajJ MHOKECTBAMH
1 UX cBoicTBa. Jlnarpammel Ditnepa —
Benna. /lpumenenue meopemuxo-
MHOJICECMBEHHO20 annapama 05 peueHus
3a0au.

Pannonansabie ynciaa. OOBIKHOBEHHBIC U
eCATHYHBIE TPOOH, IPOLICHTHI,
OECKOHEUHBIE TIEPUOTUIECKHE IPOOH.
[Ipumenenue apobeli U MPOIEHTOB IS
pEIICHUS TPUKIIATHBIX 3a71a4.
/lelicTBuTENnbHBIE Yncia. PalinonanbsHbie U
MppalMOHATIBHBIC YHCTIA.
ApudMeTHIeCKHEe OTIepaIiH C

e CTBUTENLHBIMU YHCIIaMu. Moodyib
OeticmeumenbHo20 YUCIa U e20 C80UCmaa.
[ [puOmkEHHBIE BEIYUCIICHHUS, TTpaBUIa
OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BHIYUCICHUN.

OchosHble MemoObl peulenus Yeavix

1 OPOOHO-PAYUOHATILHBIX YPABHEHUL

u Hepasencms. Muozounenvl om

00HOU nepemennou. /lenenue

WMHO20UNIeHA Ha

lmHozounen ¢ ocmamrkom. Teopema be3zy.
Mnozounenul ¢ yenvimu Kodgpuyuenmamu.
Teopema Buema.

\Pewenue cucmem TUHENHbIX YPAGHEHUU.
Mampuya cucmembl TUHEUHBIX YPABHEHUL.
Onpeoenumens mampuywvl 2 X2, e2o
ceomempudecKull CMuICIL U CBOUICMEA;

BblIYUCIIEHUE €20 3HAYECHUS, NPUMEHEHUEe




pallOHABHBIX YPaBHEHUN U
HEPaBEHCTB




onpeodenumerns O0isi peulenust CUCmembl
unetinbix ypasruenui. Pewenue
NPUKTIAOHBIX 3A0aY ¢ NOMOWBIO CUCTEMbL
IUHEeltiHbIX YPaBHEeHUU

DyHKINU U TPaPUKH.
CTeneHp ¢ LEIbIM

[TOKa3aTeJIeEM
(6 1)

DyHKIHA, CTIOCOOBI 3aJaHUS
(dyHKITUH.

B3anMHO oOpaTHbIE (PYHKITHH.
["padux

(byHKIHH.

OO6nacTh onpeneaeHus 1
MHOKECTBO

3HaueHni pynkuuu. Hynu

byHKINN.

YétHbie U

Heu€éTHhIe PyHKIMU CTEneHb ¢
[ICITBIM

IMoKa3aTeJIeM.

CranmaptHas ¢popma 3anucu
EMCTBUTEIILHOTO YHCIIA.
HMcnonn3oBaHue

noaxoasuei Gpopmel 3anucu

[IpoMexXyTKH 3HAKOIIOCTOSIHCTBA.

DyHKINA
1 rpaduku. CreneHHass QyHKITUS

C 1IeJIbIM noka3aresneMm (12 u)

DyHKIHSI, CIOCOOBI 3aaHus (HYHKIINH.
B3anMHO oOpaTHBIC (PYHKIIHH.

[Komnosuyust pynxyuii. I'paduk GyHKITNIM.
DnemenmapHvle npeoopazo8aHus

epaghurxos gynxkyuu. O6macTb
OTIpeIeIeHUs] © MHOYKECTBO 3HAYCHU I
dbynakun. Hynu dynkuuu. [Ipomexytku

3HAKOIMOCTOSAHCTBA. UETHBIE U HEYETHBIC
dbynkun. Ilepuoouueckue @yHkyuu.
[ IpomedicymKu MOHOMOHHOCMU (DYHKYUU.

Maxcumymol u MUHUMYMBL DYHKYUU.




NIeICTBUTEIILHBIX YHCEIT JIIS
pereHus

MPaKTUIECKUX 3a/1a9 U
MpE/ICTABICHUS

TAHHBIX.

CreneHHast pyHKIHS C
HATypaJIbHBIM U

Haubonvuwee u HaumeHvulee 3HaueHue
dYHKYUU Ha npoMedCYymKe.

Vlunetinas, keaopamuinas u OpooHO-
iuHeunas QyHkyuu. dnemenmapHoe




[1eJIbIM TIoKa3aTeneM. E€ cBoiicTBa u rpaduk

uccredosanue u nNocmpoeHue epaguros
Dmux QhyHKyuil.

CTeleHb ¢ IeIbIM IOKa3aTesieM. burnom
Hviomona.

CrenenHast GyHKIIHMS C HaTypalbHBIM U
[ICJIBIM TTOKa3aTeneM. E€ cBoicTBa n

rpagux

Apr(MeTHIeCKU KOPEHb
N—OU CTENEHU.
HppaimoHaibHbIe

YPaBHEHHsI 1 HEPABEHCTBA
(18 u)

ApudmeTrueckuii KOpeHb HATYpaTbHOU
cTenieHu. JleficTBUs ¢ apupMEeTUUECKUMU
KOPHSIMU N—OW CTENEHHU.

Pemenue nppanroHaabHbIX YPABHEHHUN U
HEPABEHCTB.

CBoiicTBa U TpadUK KOPHS NOW CTETICHH

ApudmeTrnueckuii KOpeHb n-0i
CTETICHHU.

HppaimoHaibHbIe ypaBHEHHSI
(18 )

ApudmeTrnueckuii KOpeHb HATYpaTbHOU
CTETIEHU U €T0 CBOMCTBA.

[ Ipeobpazosanuisi YUCI0BLIX BbIPANCEHU,
cooeparcauyux cmeneHuy U KOpHU.
HppaunoHaneHble ypaBHEHUs. OCHOBHBIE
METO/bl PEIICHHS UPPAMOHAIBHBIX
ypaBHEHUH. PasHocunibhble nepexoovl 8
peuenuu uppayuUoOHaIbHLIX YPAGHEHUU.
CBoiicTBa U TpaduK KOPHS N-0 CTETICHU
Kak (DyHKIIMHA OOpaTHOW CTETIEHH C
HaTYpaJIbHbIM I0Ka3aTesIeM

DopMysIbl TPUTOHOMETPHH.
TpuronomeTpuyeckre
YPaBHEHMS

(22 u)

CuHyC, KOCUHYC U TaHI'€HC YHCIIOBOTO
apryMeHTa. ApKCHUHYC, apKKOCHHYC U
AQPKTaHT€HC YHMCIIOBOIO apryMEHTa.
TpuroHomeTprudeckas OKpy>KHOCTb,
OIpeeIEHUE TPUTOHOMETPUUECKUX
¢byHKIMI yncinoBoro aprymenta. OCHOBHbIE
TPUTOHOMETpHUUYECKHEe (POPMYIIBI.
[IpeoOpazoBaHme TPUTOHOMETPUIECKUX
BbIpaXKeHU. Pernenue
TPUTOHOMETPUUECKUX YPAaBHEHUI

Tpuronomerpuyeckue
BBIPAKCHMS U YPABHEHUS
(22 9)

CuHycC, KOCUHYC, TAHI'€HC U KOTAaHT€HC
YKCIIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC U apKTaHI'€HC YHCIOBOTO
aprymesra. Tpuronomerpuueckas
OKPY>KHOCTb, OIIpEJICIICHHE
TPUTOHOMETPUYECKHX (PYHKLUH YHUCIOBOTO
aprymenTta. OCHOBHbIE
TPUTOHOMETpHUYECKUEe (HOPMYIIBI.
[IpeoOpa3oBaHre TPUTOHOMETPUIECKUX
BbIpakeHMI. Pemenne

TPUTOHOMETPUUECKUX YPABHEHUI




[TokaszarenpHast PYHKITHS.
[Toka3arenbHbIC YpaBHEHHUS
(10 9)

Cmenens ¢ payuonanbubiM nokazamenem u
eé ceoticmaa.

IlokazamenvHas yHKyus, eé ceoticmea u
epaghux. Hcnonvzosanue epaguxa
@dyHKYUuU 0151 peuseHus ypagHeHull.

[ lokazamenvhbie ypasnenus. OcHogHbie
Memoobl pewienss NoKa3amenbHuIxX
ypasHenuti

Jlorapudmuueckas GyHKIuUS.
Jlorapudmuyeckue ypaBHEHHS
(18 u)

Vloeapugm yucna. Ceoticmea nocapughma.
J]ecamuynble u HAMypanvHbie 102apudmul.
[ Ipeobpazosanue svipadicenuil,
cooeparcawux 102apugmul.
Vlocapughmuueckas ynxyus, eé ceoticmea
u epaghux. Hcnonvzosarnue epaghuxa
@dyHKYUU O/ peulerus YPasHeHUlL.
Vlocapughmuueckue ypasnenusi. OcHosHble
Memoobl peuenst 102apu@dmuieckux
ypaenenuii. PasnocunibHuble nepexoowl 8
eUeHUU 102aPUPMULECKUX YDABHEHUTL

[locienoBaTeIbHOCTH U
[POrPeCcCUum
(6 4)

[locieq0BaTeNLHOCTH, CITOCOOEI 3aaHMs
[MOCJIE0BATEILHOCTE. MOHOTOHHEIE
[MOCJIEJOBATEIILHOCTH.

ApudmeTnueckast U reoMeTpuyecKas
mporpeccuu. beckoHeuHo yObIBaroImas
reoOMeTpUYECcKasi IPOrpecCHus.

CymMma 0eCKOHEYHO yObIBaroiei
FCOMETPUYECKON MPOrPECCHUHU.

DopMyia CII0KHBIX IIPOLIEHTOB.
lcrionb30BaHNEe MPOTPECCUU ISl pELICHUS
peaNbHBIX 33/1a4 MPUKIAJHOTO XapaKTepa

[TocnenoBarenbHOCTH
u riporpeccuu (10 )

[TocegoBaTeIbHOCTH, CITOCOOEI 3aJaHM
[mocjieqoBareabpHocTel. Memoo
Mamemamuyeckol UHOYKYUU.
MOHOTOHHBIE ¥ OTPaHUYCHHBIE
MOCJIeI0BAaTeIbHOCTH. Mcmopus ananuza
OeCKOHEeYHO MAJIbIX.

ApudmeTrueckas ¥ TeOMeTpUIECKast
nporpeccuu. beckoHeuHo yObIBaroIas
reoMeTpudeckas nporpeccus. Cymma
OECKOHEYHO yObIBarOIIe reOMEeTpUUECKOM
nporpeccuu. Jlunetinviii u
DKCcnoneHyuanvrult pocm. Yucno e.
Dopmyra CIIOKHBIX TTPOIIEHTOB.

M crionb30BaHUE IPOTPECCUU TSI PEIICHUS

peasIbHbIX 33J1a4 MPUKJIAJHOTO XapakTepa




HenpepbIBHBIE QYHKITUH.
[TpousBoaHas (16 )

Henpepuignvie (hyHKyuu u ux ceoticmaa.

Touka paspulaa. Acumnmomul
epaghuxos @yHryuil. Cesoticmsa
hyHKyut

Henpepvlenblx Ha ompeske. Memoo
UHMEPBaos OJis peluleHUs HePAGeHCMa.
! [pumenenue ceolicme HenpepulEHbIX
yHKYULl 01151 peuteHus 3a0au.

Ilepeasi u 6mopas npou3600HblE YYHKYUU.
Onpedenerue, ceomempudeckutl u
pusuecKull cMulCl NPOU3BOOHOLL.
Ypasnenue kacamenvroul k epaghuxy
dyuxyuu. Ipouzeoonvle s1eMeHmapHbIx
dynxyuii. Ilpouszeoonas cymmol,
npou3zee0eHuUs], YACMHO20 U KOMNOIUYUU

hyHryu

[ToBTOpenme, 0600IIEeHNE,
CHUCTEMaTH3aIUs 3HAHUH (2

)

(OCHOBHBIE TIOHATHUS Kypca anredpbl 1 Hayal
MaTeMaTH4YecKoro ananusa 10 kmacca,
0000I11IEHNEe U CUCTEMATH3AIINAS 3HAHUI

[ToBTOpEHME,
000011IeHHE,
crUcTeMaTU3allus 3HaHuH

(24)

OCHOBHBIE TIOHATHUS Kypca anredpsl U
Hayaja MaTeMaTH4YeCcKoro aHaiausa 10
Kj1acca, 0000IIeHHe U CUCTEMATU3 ALK

SHAHUN




[TOYPOUYHOE TEMATHUYECKOE ITJIAHPOBAHUE KYPCA AJIT'EBPA 1 HAUYAJIA MATEMATHUYECKOI'O

AHAJIM3A 10 KJIACC

ba3oBblii ypoBeHb (68 yacoB)

YrayoJjennbiii yposenb (136 yacoB)

KomuuecTtBo yacoB Tema ypoxka Tema ypoxka | KonnuecTBo yacos
Tema: Muoscecmeo oeiicmsumenvhvlx uucen. Muozounenwl. Payuonanvnuie ypasnenus u nepasencmea. Cucmemul auneninvix ypasnenuii (144
/ 28u)
1 Henmesnst
2 MHOK€eCTBO, ONEepaIy HaT
MHO>KECTBAMH.
Jlnarpammsl Diinepa—DBeHHa.
PanrioHanpHbIe ynca.
[ IpumeneHue meopemuKko-MHONCECMBEHHO20 2
annapama 0715 peuieHus 3a0ay. Mooy
OeticmeumenbHo20 YUcaia U e20 ceoUCmada.
2 Hegenast
2 OOBIKHOBEHHBIC U IECATUYHBIE
poOu, IPOIIEHTHI, 0ECKOHEYHBIE
[epUOIUIECKHIE TPOOH.
Apudmernueckue onepamyu ¢
[pallMOHATIbHBIMU
qriciaMu, IpeoOpa3oBaHUs YHUCIOBBIX
BBIPAKECHUU.
IMHoeounenvt ¢ yervimu Kodghguyuenmamu. 2
IMHoeounenvt om 00Houl nepemennou. Teopema
Buema.
3 Hepens
1 [Ipumenenue qpobeii 1 IpPOLEHTOB
TUIS pellieHus] MPUKIIATHBIX 3a7a4 U3
[PA3JIMYHBIX OTpACIEH 3HAHUM U
€aJIbHOM JKU3HH.
1 /lelicTBUTENbHBIE YHCTIA.
PanrionanbHbIe U
MppaLMOHATIBHBIE YKCA.
IMHoeounenvt om 00HoU nepemennou. /lenenue 2
lMHO2OUIeHa Ha MHO20UIeH ¢ ocmamKkoM. Teopema
be3zy.




4 neneas

Apudmernueckue oneparuu ¢
JNEHCTBUTETLHBIMU YHCIIAMHU.
[IpubnmxEHHbBIE BBIYUCIIECHUS,
MpaBuUJIa OKPYTICHUS, MPUKUIKA U
OLIEHKa pe3yJibTaTa
BBIYMCIICHHI.




Mampuya cucmemvl TUHEUHbIX YPAGHEHUIL.
Onpedenumens mampuysl 2 X2, e20 2eoMempuyecKutl
CMBICT U CBOUCMBA,; BbIYUCTEHUE €20 3HAYCHUSL,

5 Hemens

TosxecTBa v TOXAECTBEHHBIE MPeoOpa3oBaHUS.
YpaBHeHUEe, KODEHb YpaBHEHMUSI.

Pewenue cucmem nunetinvix ypasuenuu. [Ilpumenenue
onpedenumens OJisl peulenust CUCmembl TUHEUHbIX
ypaerenuil.

6 Hemeas

HepaseHncTBo, pemienne HepaBeHCTBa. MeTon
WHTEPBAJIOB.

OcHogHble MemoObl  peuleHus Yeavlx U OpoOHO-
payuoHanbHbIX ypasHenull U HepaAGEeHCME.

7 "Heneas

Pemienue nenbix U IpoOHO-pAIIIOHANIBHBIX YPaBHEHUH
u HepaBeHCTB. KoHTponbHas pabora Nel

Pewienue NPUKiIaoHuiX 3a0ai ¢ NOMOWbIO CUCTEMbL
TUHEUHbIX YPAGHEHUU

Tema: @yukyuu u cpagpuxu. Cmenennan pynkyus c yeavim nokazamenem (6u / 12u)

8 Henens

DyHKIMsA, crtocoObI 3aaanHus GyHkuu. Bzanmao
obpatHble pyHkuuu. ['paduk pynkunn. O6nactb
OIpeIesIeHUs] U MHOXeCTBO 3HaueHUH pyHkuuu. Hymu

GbyHKITUN

[Komnozuyus ¢pynxkyuil. dnemenmapHule
npeodpazosanus epaghuroe hyHxyuil.

9 Heneas

CrannmapTHas hopma 3amucy JeHCTBUTEILHOTO YHCTIa.
Hcnonp3oBanue noaxozsimen Gopmbl 3anucu
NEHCTBUTEIBHBIX YHUCEN JIJIS PEIICHUS MPAKTHUYECKUX
3a]a4 ¥ MIPEJICTABICHUS TAaHHBIX.




[/ lepuoouueckue @yukyuu. Ipomexcymxu 2
lvioHOMOHHOCMU QYHKYUU. Makcumymvl u MUHUMYMbL
Qpyukyuu. Haubonvuee u Haumenvuiee 3HaueHue
DYyHKYUU HA NPOMENHCYMIKE.

10 Hegensn

2 Crenensb ¢ neibM nokasareneM. CteneHHast QyHKIUS ¢
HaTypaJbHbIM U LIEJIBIM IOKa3aresneM. E€ cBolicTBa u
rpaduk. KontpospHas pabora Ne2

Ulunetinas, K6aopamuitas u OpoOHO-TUHEUHAs 2
@yukyuu. nemenmaproe ucciedosanue u

nocmpoenue epagurxos smux gyuxyutl. burom
| HvromoHna.

11 Hemensn

Tema:Apugpmemuueckuii kopenus n-oit cmenenu. Uppayuonanvnoie ypaeuenusn (184 /18u) + Y Iloxkazamenvnas goynkyusn. Iloxkazamenvhule
ypaernenusn (10u)
+YJlozapugpmuueckaa gpynxyusn. Jlocapugpmuueckue ypasnenun (8 u uz 18 u)

2 ApubdMeTHIecKHii KOpeHb HaTypaIbHOU CTETICHH. Apugpmemuueckutl Kopenb HAMYPAILHOU CIMENneHU U
eco ceoticmea.

Cmenensb ¢ payuoHaIbHbIM NOKA3amenem u eé 2
ceoticmea

12 nenens

2 ApudmeTnueckuiKopeHbHATypalbHONCTEIEHH. [/ [peobpazosanus YUCI0BbIX GbIPANCEHUL,

coaep:)fcau;ux cmeneHu U KOpHu.

[ lokasamenvuas gyukyus, eé ceoucmea u cpagux. 2

Vcnonv3osanue epaguxa ynxyuu 01 peuteHus
ypaenenuil.

13 Hemess

2 JlelictBust Cc  apuMETHYECKUMH  KOPHSAMH  N—OM

PasHocuibHble nepexodbl 6 peueruu
CTCIICHU.

UPPAYUOHATILHBIX YPABHEHUT

Ucnonvzosanue epaguxa GyHKkyuu 015 peuietus 2
noKazamenbHbIX YPAGHEHU.

14 wenensn




2 JlefictBust ¢ apu(METHYECKMMH  KOpHsSMH  n—oif|Ceolicmea u epaghux kopHs n-ou cmenenu Kaxk
CTETICHHU. dyHKyuu 06pamHoll cmeneHu ¢ HaMypaIbHbIM
nokasamenem
/loxazamenvhvie ypaenenus. OcHo8HbIE MEMOObl 2
pelienus nokazamenbHuIX ypasHeHull
15 negensn
2 Penienue nppanuoHaabHbIX YPAaBHEHUM U HEPABEHCTB.
[ loxazamenvhvle ypasnenus. OCHOBHbIE MEMOObL 2
eluleHUs NOKA3amelbHbIX YPAGHEHUL
16 Henens
2 Penienue nppanyoHaabHbIX YPAaBHEHUM U HEPABEHCTB.
Ulocapughm uucna. Ceoticmea noeapugpma. 2
/[ecamuunbie u HamypaivHble 102apugmbl
17 nenens
2 PemieHne nppanvoHaIbHbIX YPABHEHUN U HEPABEHCTB.
IIpeobpazosanue vipasiceHuli, cOOEPAHCAUIUX 2
Jl0eapugmbl.
18 nenensn
2 CBoiicTBa 1 rpad UK KOpHS NOW CTETIEHU
[ Ipeobpazosanue 8bIpadceHUll, COOePHCauyux 2
lnocapughmoi
19 Henens
2 CaoiicTBa 1 rpaduk KopHs noit creneHu. KonTponbHas
pabota No3
Ulocapugmuueckas gpynxyus, eé ceoticmea u epagux. 2
Vcnonv3osanue epaguka pynkyuu 01 peuteHus
ypaenenuu
20 Heneast

Tema: Tpuzonomempuueckue evipasrxcenusn u ypasuenusn (22u /22y) + Y Jlocapugpmuuecxkan gpynkyus. Jlocapugpmuueckue ypasnenusn (104 uz 18

4)




+ YV Henpepuoienvie ghynxyuu Ilpouszeoonan (124 uz 20 u)

CuHyc, KOCHUHYC U TaHT'€HC YHMCIIOBOIO apryMeHTa

Ulocapugmuueckue ypagHenus.

21 Heneas

APKCHHYC, AapKKOCMHYC M apKTaHI'€HC
aprymMeHTa

YHCJIOBOI'O

OchosHble Memoobl peulenus 102apu@PMuiecKux
)DABHEHUII.

22 Henmens

Tpuronomerpuueckas OKpyHOCTb

OchosHble Memoobl peuiets 102apupMuyeckux
ypaenenuil.

23 "weneid

TpuronomeTpuyeckas OKpy>KHOCTb

PagHocunibHble nepexoobl 8 peulenuu
nocapughmuneckux ypagreruu

24 uenend

Omnpenenenue TPUTOHOMETPUUYECKUX
YICJIOBOTO apryMEHTa

byHKIMN

PagHocuibHble nepexoobl 8 peulenuu
nocapugmuneckux ypagueHui

25 Heneas

OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYJIBI

[Henpepuisnvie ¢hyukyuu u ux ceovicmea. Touka
paspwiea. Acumnmomul epaguxos GyHKyuil.
Ceoticmea ¢hynKyuii Henpepvl8HbIX HA OMpe3Ke.

26 nenean

OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYJIBI

IMemoo unmepsanos ons peuieHus HepaseHcma.




27 Heneas

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[ IpumeneHnue ceoticme Henpepvi8HblX QYHKYULL 015
ewenusl 3a0au.

28 "Henens

[IpeoOpazoBaHue TPUTOHOMETPUYECKHX BBIPAKECHHIA.
PerreHne TpUroHOMETPUYECKUX YPABHEHUM

[lepeas u 6mopas npou3800Hvle QYHKYUU.
Onpedenenue, ceomempuyeckuti U puzuiecKuil
CMbICTI NPOU3BOOHOLL.

29 penens

[Ipeobpa3zoBaHrue TPUTOHOMETPUYECKHX BBIPAKEHUI.
PereHrie TPUrOHOMETPUYECKUX YPaBHEHUN

VYpasnenue xacamenvroui k epaguxy gynkyuu.

30 neneasn

[IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUI.
Pemenue TPUTOHOMETPUYECKUX YPaBHEHHM.
KontposbHas pabora Ned.

/Ipou3zeo0nbie d1eMeHmapHblx QYHKYULL.

31 "enean

Tema: Ilocneoosamenvnocmu u npocpeccuu (6 u/ 10u) + Y Henpepuwienvie pynxkyuu. Ilpouseoonan (6u uz 20 u)

IlocreqoBaTeILHOCTH, CIIOCOOBI 3aJaHUs
TOCJICTIOBATEIbHOCTEH. MOHOTOHHEIE
MOCJIEI0BATEIbHOCTH

Memoo mamemamuuecxoii unoykyuu. MOHOTOHHBIC
OrpaHUYEHHBIE TTOCTIEA0BATENbHOCTH. Mcmopus
ananuza 6eckoHeuHo Manbix.

32 HeaeJas

Apudmerndeckass U TEOMETpUYECKash MPOTrPEcCUu.
beckoHeyHO yObIBaroIas reOMeTpUYECcKas MPOrpecCHsl.
Cymma OeCKOHEYHO YOBIBAIONIEH T€OMETPHUECKOM




IPOTPECCHH.

UTunetinvlli u 9KcnoHeHyuanohsli pocm. Huciuo e. 2
Vcnonvzosanue npoepeccuu 0Jist peueHUsi peaibHbLX
3a0au npuxkiaono2o xapakxmepa

33 nenean

2 dopmyna  CIOXKHBIX  MPOUEHTOB.  Mcnonb3oBaHue
Mporpeccud  JUis ~ pEUIeHHus  peallbHBIX  3a1ad
npukiIagHoro xapakrepa. KonrponsHas pabora NeS.

[ Ipou3600Hbie 21eMeHMaPHBIX PYHKYUIL. 2
[KonmponvHas paboma

34 uenean

Tema: Iloesmopenue, 0606uienue, cucmemamuzayus suanuii (2 u/2u) +' Y Henpepuvienuvte pynkyuu. + Ilpouszsoonan (24 uz 20 u)

2 OcHOBHbIE TOHATHA Kypca ainreOpsl H  Hayal
MaTeMaTHueckoro aHanmia 10 xiacca, o0oOmeHue u
cHCcTEMAaTH3aINs 3HAHUHN

/Ipou3eo0nas cymmbi, NPoU38e0eHUsl, YaCMHO20 U 2
Komnozuyuu hyHkyuu




TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA
11 KJTACC

ba3oBbiii ypoBenb (102 yacos) Yrayoaennblii ypoBenb (136 yacoB)

Hassanue pasnena (tembl) |OCHOBHOE COAEpIKaHUE pazjena (TeMBbI) Hassanue pasnena (temsl) (unciio|OCHOBHOE coJiepKaHue pas3zeiia (TeMbl)

(4nco 4acoB)

4acoB)

CreneHn ¢
PALMOHAJIBHBIM
MmoKa3arTeJsieM.
Iloka3aTeabHas GpyHKIUSA.
Iloka3zaTesbHbIE
YPAaBHEHHSA M HEPABEHCTBA
(124)

Crermens ¢ palrOHAJIIBHBIM ITOKA3aTCIICM.

CBolicTBa CTENEHMU.

[Ipeobpa3zoBanue BbIpaXKEHHIA,
CoZIepXkKalINX pallMOHAIbHBIE CTEICHH.
[loka3aTenbHblE ypaBHEHUS U
HEPaBEHCTBA.

[oka3zarenbHas QyHKIMS, €€ CBONCTBA U

rpaduk

Ulorapugmuyeckast
pyHxuus.
Ulorapugmuyeckue
YPABHEHUS] M HEPABEHCTBA
(12 u.)

Jlorapudwm yucna. JlecaTuaabie 1
HaTypaJbHbIE JTOTapU(PMBIL.
[IpeoOpazoBanue BeIpakeHUH,
COJIepXKaIIuX Jorapru(MBbl.
Jlorapudmuyeckue ypaBHEHHS U
HEPaBEHCTBA.

Jlorapudmuyeckast pyHKIM, €€
cBOIicTBa U rpaduk

HppauuoHaiabHbIe,
MoKa3aTeJbHbIC U
siorapugmuyeckue
HepaBeHCTBA (24 4.)

OCHOBHBIE METO/BI PEILICHUS
MOKa3aTeNbHbBIX U JJOTapU(PMHUUECKUX
HEPABEHCTB.

OcCHOBHBIE METOBI PELLIECHUS
UppalOHaIbHBIX HEPABEHCTB.
I'paduueckue MeTo bl pereHus
MppaLOHAIbHBIX, [I0KAa3aTEIbHBIX U
JOrapuPMHUUECKUX YpaBHEHUN U
HEPABEHCTB

Tpuronomerpuueckue
GyHxkunu u ux rpadpuku.
Tpuronomerpuyeckue
HepaBeHCTBA (94.)

Tpuronomerpudeckue GyHKIUHU, UX
CBOMCTBA U I'paduKu.

[IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

I'padpuxn
TPUTOHOMETPHYECKHUX
pyHkumii.
TpuroHomerpuyecKkue
HepaBeHcTBa (16 4.)

Tpuronomerpudeckue GyHKIUHU, UX
CBOWMCTBa M Irpa(uKH.

OT60p KOpHEH TPUTOHOMETPHUIECKHIX
YpPaBHEHHIA C TOMOII[FO
TPUTOHOMETPHUYECKON OKPYKHOCTH.
PerieHre TpUrOHOMETPHUESCKUX
HEPABEHCTB

Komniexcubie uncia (10 4.)

KomniekcHbie yncna. Anredpandeckas
U TpUTrOHOMETpUYecKas (popmbl 3anucu
KOMIUIEKCHOT'O YHCJIa.
ApudmeTrueckre onepanum ¢
KOMIUIEKCHBIMH YHCIaMH.
N300paskeHre KOMIUIEKCHBIX YHCell Ha




KOOpJMHATHOH 11ockocTu. Popmyna
Myagpa. KopHu n-o¥i creneHu u3
KOMILIEKCHOT'O YHUCIIA.

[IprmeHeHre KOMIUIEKCHBIX YHCEI TS
perieHus GU3NIECKUX U
T€OMETPUYECKUX 3aj1au

IIpousBoaHas.
IIpumenenue
npou3BoaHOM (24 4.)

HenpepsiBable QyHKINH. MeTox
MHTEPBAJIOB JJISl PELICHNSI HEPABEHCTB.
[IpousBomHast GyHKIUH.
I'eomerpruecknii 1 GU3NIECKUN CMBICIT
IIPOU3BOIHOM.

[Ipoun3BogHBIEC STTEMEHTAPHBIX (DYHKITHIA.
[Ipon3BogHas CyMMBI, TPOU3BENEHUS,
yacTHoro ¢yHkiui. [Ipumenenne
MIPOU3BOJIHON K UCCIIEOBAHUIO (PYHKIUI
Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnenue

HauOOJIBIIEr0 U HAUMEHBILIETO 3HAUYCHHS
¢byHkun Ha oTpeske. [Ipumenenue
IIPOU3BOJHON JUIsl HAXOXKACHUS
HAWJIy4IlIero peleHus B NPUKIaIHbIX
3aJ1a4ax, JJs ONpPENEIEHHsI CKOPOCTU
nporecca, 3a1aHHOr0 GopMyJION UITH
rpaduxoM

HUccaenoBanue pyHKumi ¢
MOMOIIbI0 MPOU3BOAHOM (24 4.)

[IpuMeHeHne Npou3BOIHON K
WCCIeIoBaHMI0 (PYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxzaenue HaubosbIero u
HAaUMEHBIIIETO 3HAUEHUS

HenpepbrIBHON (DYHKIIMH HA OTpPE3Ke.
[IpuMeHeHne NpoOU3BOHON s
HAXO0X/ICHUS HAWTYYILEro peleHus B
MIPUKIIAIHBIX 3aj1a4ax, JUIsl ONpelelIeHUs
CKOPOCTH U YCKOpPEHHS Tpoliecca,
3amanHoro (popmyro wim rpadgukom
Kommozurus ¢hyHKImiA.
I'eomerpuueckue oOpa3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPJIUHATHOMN
IUIOCKOCTH.

NHTErpas u ero
npuMenenus (9 4.)

[TepBooOpasnas. Tabauma
NepBOOOPA3HBIX.

HuTterpan, reomeTpuyeckuii u
(bu3nUecKuii CMBICI MHTETpaa.
Brruncnenme unrerpana no ¢gopmyie
Herorona—1JleliOHuia

IlepBooOpa3nasi m unTerpasu (12
4.)

[TepBooOpasHasi, OCHOBHOE CBOHCTBO
nepBooOpasHbIx. [lepBoodpazHbie
anemMeHTapHbIX GyHKIMHA. [IpaBuna
HaXO0X/I€HUs IEPBOOOPA3HBIX.
Huterpan. ['eomeTprudeckuii CMbICIT
nHTerpana. Beruucienue
orpeAeNnéHHOro HHTEerpaa mno gpopmyine
Herotona — JleliOnuna.

[Ipumenenune naTerpana s
HAXOKJCHHUS TUIOIIAACH TUIOCKUX (QUTyp
1 00BEMOB Fr€OMETPUUYECKUX TEII.
[Ipumepsl perieHui




i depeHInanbHbIX YpaBHEHUH.
MareMaTHueCKoe MOJIeIUPOBAaHUE
pEaNbHBIX IPOLECCOB C IOMOILBIO
JuddepeHraIbHbIX YpaBHEHUI

Cucrembl ypaBHenui (12
q.)

Cucrembl TMHEMHBIX YPaBHEHU.
Pemenue npuknanHbeIxX 3a0a4

C IIOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHHUM.

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapU(PMUIECKUX
YpaBHEHUU 1 HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIUN A7
penieHusl ypaBHEHUN U CUCTEM.
[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX
3ajJia4 ¥ 3a]1a4 U3 pa3UuHbIX obsacTen
HayKU U peajbHOU KU3HU

CucremMbl palluOHAIbHBIX,
HPPALHOHATBHBIX
M0KAa3aTeJbHBIX H
VIOrapu(PMHUYECKHX YPAaBHEHH I
(12 4.)

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
PaBHOCWIIBHBIE CHCTEMBI H CUCTEMBI-
CJICJICTBUSL.

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
COBOKYITHOCTEN pallMOHAJIbHBIX,
UPPaLMOHAIIBHBIX, [I0KA3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHUIA.
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ad U 3a7a4 u3
pa3nuYHbIX 001acTe HAyKH U peabHOM
KU3HU, UHTEPIPETAIHs MOTyYeHHbBIX
pe3yJIbTaToB

HatypaabHble U LeJIbIe
qucja (6 4.)

HatypanbHble 1 ienble yucia B 3aja yax
U3 peanbHOM KU3HHU.
[Ipu3Haky JeTUMOCTH LEIBIX YUCET

HatypanbHble u 1ejible
gucaa (10 u.)

HarypanbHble u 1ienble yncia.
[IpumeneHnre npu3HaKoB JETUMOCTU
nenbix ancen, HOJl u HOK, octaTtkoB
10 MOJyJI0, anroputma EBknuaa nis
penieHus 3aj1a4 B HEJIbIX YHCIaX

3axayu ¢ napamerpamu (16 4.)

PaunonanbsHble, ppanmoHalibHbIE,
MOKa3aTeNIbHbIe, JTOTapU(PMUUIECKUE U
TPUTOHOMETPUUECKUE YPAaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C ITapaMEeTPaMHU.
[TocTpoenue u uccneaoBaHmue
MaTEMaTHUYCCKUX MOI[GJ'IGI\/'I PCATIBbHBIX
CUTYyalli C MOMOIIbIO YPABHEHUH,
CUCTEM ypaBHeHI/Iﬁ " HCPABCHCTB C
napameTpamu

IMoBTOpEHUE, 00001IEHHE,
cUCTeMaTH3alus 3HAHUI
(18 u.)

OcHOBHBIE OHATHSA Kypca anreOpsl 1
HayaJl MaTEMaTHYECKOro aHaJIn3a,
000011IEHHUE U CUCTEMATU3ALIMS 3HAHUN

I[loBTOpPEHUE, 00001ICHNE,
cucreMaTu3anus 3HaHuil (124.)

OcHOBHBIE TIOHATHUSA U METOABI Kypca,
00001IIeHNE ¥ CUCTEMATH3AIIMs 3HAHUI




[NOYPOYHOE TEMATHUYECKOEIIJIAHUPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

11 KJIACC
basoBbiii ypoBenb (102 yaca) YrayoJjennbiii ypoBenb (136 yacoB)
KonuuectBo vacoB Tema ypoka Tema ypoka | KonuuecTtBo vacoB
Tema: Uncaa u Borunciaenus (15/20 4.)
1 Hemeast
1 HarypanbHble u niensie yucna.
[Ipu3Haku genmuMocTH
HEJIBIX YHCETT
[[puMeHeHre MPU3HAKOB JAEIMMOCTHU LEbIX YHCET, 1
HOK, HO/I, ocTaTkoB 1o MOIyJIt0, alropurma
EBknnia 11t pemenus 3a1a4 B LEIbIX YUCIaxX
2 CteneHpb ¢ pallMOHAIbHBIM
rokaszatesnem. CBoiicTBa
CTETICHH.
2 HeneJas
1 CTerneHb ¢ paloHaIbHBIM
rokazatesieM. CBONCTBA CTENEHHU.
KomruiekcHble yncna. Anredpandeckas u 1
TPUrOHOMETpHUYEcKas (pOpPMbI 3aMMCU KOMILIEKCHOTO
yucIa.
2 [IpeoOpazoBaHue BhIpaKEHHIA,
COJIepIKaLIUX
AlMOHAJIbHbIE CTEIICHU
3 Heneast
1 Jlorapuwm grcna.
ApudmeTHuecKre onepanui ¢ KOMIUIEKCHBIMU 1
YHCIIaMHU.
2 lecsaTnunbIC U
HaTypaJbHblEIOrapu(Mbl
4 Henenst
3 [IpeoOpazoBaHUEBBIPAKECHUH,
COJICPIKAITUXIIOTAPH (MBI




1300pakeHre KOMIUIEKCHBIX YMCel Ha
KOOpAMHATHOU I10ckocTH. DopmynaMyaspa.

5 Heneas




[IpeoOpazoBaHue BEIPAKEHUH, COJEPIKAIINX CTETICHH C
palMOHAIBHBIM ITOKA3aTEJIEM.

KopHu n-oii cTeneHy u3 KOMIUIEKCHOTO YHCIIa.
[ [pMeHEHNE KOMIUIEKCHBIX YHCEN IS PELICHUS
(bu3NUECKUX U TeOMETPUUYECKUX 3ajau.

Tema: YpaBHeHus1 u HepaBeHcTBa (24/32)

6 Hemeas

Cucrema 1 COBOKYIIHOCTh YpaBHEHUI U HEPABEHCTB

PaBHOCHIIBHBIC CHUCTEMBI U CHUCTEMBI-CIICACTBHUA.
PaBHOCHIIBLHEIC HCPABCHCTBA

7 Heneast

HpI/IMCpH TPUTOHOMCTPUUICCKUX HCPABCHCTB

OTOOp KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C
[MOMOIIBIO  TPUTOHOMETPUUYECKOU OKPY>KHOCTH.
PereHneTpuroHoMeTpuYeCKUXHEPaBEHCTB

8 Henens

Iloka3aTenpHBIC YpPaBHCHHA U HCPABCHCTBA.

OCHOBHBIE METOJIBI PEIICHUS TIOKA3aTEIbHBIX U
morapuMIIecKuX HEPABCHCTB

9 Henens

Jlorapudmuueckrue ypaBHEeHUs U HEpaBEHCTBA

OCHOBHEBIE MCTO/JbI PCHICHUA HPPALUOHAJIBbHBIX
HCPAaBCHCTB.

10 memeasn

CucTemMbl TMHEMHBIX YpPaBHEHHM.

Perienre mpukIaaHbIX 33/1a4 C TOMOIIBIO CUCTEMBI
ITMHEMHBIX YPaBHECHUIA.

(OcCHOBHBIC MCTOJbI pCICHUA CUCTEM U




COBOKYITHOCTEH pallMOHAJIbHBIX, UPPALUOHAIbHBIX,
[OKa3aTeIbHbIX U JIOTAapU(YMUUYECKUX YpaBHEHUI

11 Hegensn

[IprMeHEeHNEe ypaBHEHUHN K PELICHUI0 MAaTEMaTHYECKUX
3ajjad M 337a4 U3 Pa3IMuYHBIX oOnacTel Hayku H
€aJIbHOW JKU3HU

(OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIbHBIX,
[MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX YpaBHEHUHN

o0JacTelt HAyKu W peasIbHON KU3HH

12 Henenn
[[puMeHeHre  cUCTeM  YpaBHEHHMM K  PEILICHUIO
MaTeMaTHYeCKMX 33Ja4 W 33Ja4 U3  Pa3IMYHBIX

ypaBHeHI/ISI, HEPABCHCTBA U CUCTEMBI C IMapaMEeTpaMunu

13 wemess

HpI/IMeHeHI/IC HepaBeHCTB K pemeHmo MATEMATHYCCKUX
3a/a4 W 3aJa4 W3 Pa3IUYHBIX o0nacTeil Haykd U
€aJIbHOM YKU3HU

[IpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K
[PEILICHNIO MaTEMaTUYECKUX 3aJa4 U 3a7a4 U3
[Pa3NUYHbIX 001acTel HAyKH U pealbHOM KU3HHU,

MHTEPIPETALMs TIOJYYCHHBIX PE3YyIbTaTOB.

Tema: @yukunu u rpadpuxu (18/24)

14 wenensn

Oynxnus. [lepuonndeckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUH.

['padux xkomnosunuu ¢pyHkuui. ['eomerpuueckue
00pa3sl ypaBHCHU U HEPABEHCTB HA KOOPIHMHATHOM
[1JI0CKOCTH

15 wenensn

MakcuMyMbl 1 MUHUMYMBbI QyHKuuu. Haubonbiiee u

HAaMMCHBIICC 3HAYCHHUC (I)YHKI_II/II/I Ha IMPOMCIKYTKEC.




Tpuronomerpuueckue GyHKIUHU, UX CBOHCTBA U
rpaduku.

16 Hegensn

Tpuronomerpuueckue QyHKINU, UX CBOHCTBA U
rpaduKu.

['padryeckue METObI peLICHUs] YpaBHEHU U
HEPABEHCTB

17 Heneas

[TokazaTenpHas u norapudmMudeckas QyHKIIUH, UX
CBOMCTBA U TpadUKH.

['padrueckue METOIbI PELICHHUS 3a1ay C
[apaMeTpamMu

18 Hegensn

Hcnonb3oBanue rpadukoB GyHKIMN IS peIIeHUs
YPABHEHUU U JIMHEMHBIX CUCTEM.

['padrueckue METOIbI PEeLICHHUS 3a1ay C
napameTpamMmu

19 Heneasn

Vcnionb3oBanue rpadukoB GyHKIMM AJs UCCIIEI0BaHUS]
[IPOLIECCOB U 3aBHUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MpH

pEeIIeHUH 3a/lad W3 JPYyruX YYeOHBIX IPEAMETOB H
€aJIbHOM KU3HU

M cnons3oBanue rpadukoB PyHKITUHN 17151
MICCIIEIOBAHMSI TTPOLIECCOB M 3aBHCUMOCTEH, KOTOPBIE
BO3HHUKAIOT MPH PEIICHUH 337249 U3 IPYTHX YIeOHBIX

[PEIMETOB M PeaIbHOMN KU3HHU.

Tema: Hauana matematudeckoro anajau3za (30/40)

20 Hemens

HenpepoiBHble pyHKIIMH. METOA HHTEPBAIOB IS
pelIeHns] HEPaBEHCTB.

21 Heneas




[TpousBognas ¢pynkuu. ['eoMmerpruueckuii u
(bu3nUeCKuil CMBICI IPOU3BOIHOM.

["eomeTpruecKuii U (PU3NIECKUNA CMBICT
[IPOU3BOJTHOM.

22 geneas

[Ipon3BOIHBIE AIEMEHTAPHBIX PYHKIUI

[IpaBuna quddepeHIpoBaHMs

23 Henean

@opMyJIbl  HAXOXKAEHUSA  IMPOU3BOJHOM  CYyMMBI
(yHKIMI.

Dopmysa IpON3BOAHON CIOXKHON (QYHKIIUN

24 genend

DopMysbl HaX0XKIECHUS IPOU3BOJHON IIPOU3BENEHUS U
4aCTHOTO (DYHKIHH.

[IpuMeHeHre MPON3BOTHON K TOCTPOSHUIO TPaPUKOB
(byHKITUT

25 "Henens

[IprMeHeHrne MPOU3BOAHOMN K MUCCIET0BaHUIO (DYHKLIUI
Ha MOHOTOHHOCTb U DKCTPEMYMBI

BrimykinocTs rpaduka GyHKIMM, TOUYKH Nepernda

26 Heneas

HaXO)KJIeHI/IC HauOOJIBIIEr0 U HAUMEHBIIEr0 3HAYEHMUS
(YHKIIMU Ha OTpe3Ke

HaxoncneHHe HauOOJILIIEr0 U HAMMEHBIIIETO

3HAYEHUI HEeNPEepbhIBHOM (PYHKIMM HA OTpE3Ke

27 uenens

[lepBooOpasnas. Tabmuia nepBoodpa3HbIX

HpI/IMeHeHI/Ie HUHTCrpajia s HAXOKIACHU A IIomaaei

MI0CKUX GUTYp U 00BEMOB T€OMETPUUECKUX TEIl

28 Henean




MHTerpai, ero reoMeTpu4eckuidi 1 (PU3NIECKUl CMBICIL.

OIMPCACIICHUS CKOpOCTHU 3aaHHOI'O

dbopmynoit uiau rpadpuKoM

nporecca,

HAWJTy4YlIeTo pPCIICHHA B IIPUKIAJHBIX 3ajadax, JI4

Boruncinenue wuHTerpana 1o Qopmysne HbproToHa-

JleiiOHmma
[Tpumeps! pemenuit 1uddepeHaIbHbIX YpaBHEHHMN.
MareMaTHYeCKOe MOJICJIMPOBAHUE PEATIBHBIX
[IPOIIECCOB C MOMOIIBIO AU PepeHInaTbHBIX
ypaBHEHUI

29 nenmens
[IpuMeHeHne IIPOU3BOJHOU JU1st HAXOXJICHUS

[[pruMeHeHre NPOU3BOAHOM ISl HAXOKICHUS
HAWIYYIIEero pelIeHUs B IPUKIAIHBIX 3aJa4ax, s
ONPEACIICHUSI CKOPOCTH MPOLECCa, 3aJaHHOTO
hopmysoit uin rpadukom

Tema: IloBTOpeHue, 06001IeHIE U

cucreMaTtusanusa 3Hanuii (15/20)

30 Henpenn

[ToBTOpEeHME N0 Teme «JleHCTBUTEIbHBIE YHCIIa»

HOBTOpeHI/IC 1o Teme « KoMIITeKcHEIC Yrciaa

31 "enen

[ToBTOpenue no teme «CreneHHas QyHKIMD»

ppannoHaabHble YPaBHEHUS M HEPABEHCTBA

32 neneas

[ToBTopenue no teme «IlokazarenbHas QyHKIUDY

TloxazaTenpHBIE HCpPaBCHCTBA

33 neneas

[ToBTOpenue no Teme «Jlorapudpmudeckas GyHKIHD

Jlorapudmuyeckre ypaBHeHHS U HEPABEHCTBA




34 uenean

[loBTOpEHUE
(b yHKIHSDY

110

TEMEC

«Tpuronomerpuueckas

TpUroHoMeTpUYECKUE YPaBHEHHs U HEPABEHCTBA




CHUHXPOHM3UPOBAHHAS PABOYAS [TIPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS»
10-11 KJJACC
HNEJIA U3YYEHHUS YYEBHOI'O KYPCA

['eomeTpus sBiseTcs OMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpelHEro ooiero oopazoBaHusi, Tak
KaKk o0ecrneyuBaeT BO3MOYKHOCTb H3YYEHMs IUCLUIUIMH €CTECTBEHHO-HAYYHOM HAINpaBIE€HHOCTU U
IpeIMETOB TyMaHUTapHOTO [MKiIa. Jlornmdyeckoe MbllUIeHHE, QOpMUpYyeMOe TIpU HU3y4YEeHUU
00y4aroIUMUCS TOHATUHHBIX OCHOB I'€OMETPUH, NP J10KA3aTEIbCTBE TEOPEM U MOCTPOCHUH LIETIOUKHU
JIOTUYECKHUX YTBEP)KICHUI MPH pelIeHUN MeOMETPUUYECKUX 3a/lad, YMEHHE BBIIBUTaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIONIB3YIOTCA MPU PEIIeHWH 3a/ad €CTECTBEHHO-HAyyHOro IUKJIa, B
YaCTHOCTH (PU3MUECKUX 3a7au.

Ienr ocBoeHUs mporpaMMmel yaeOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHe OOy4YeHHS —
0011eo0pa3oBareIbHOE M OOIICKYIBTYPHOE PA3BUTHE O0yUaAIOIUXCS Yepe3 00ecTieueHue BO3MOKHOCTH
OpUOOpPETEHUS] ¥  HCIIOJIIB30BAHHUS CHUCTEMATHUYECKHX TEOMETPUYECKUX 3HAHWM U JCHCTBHI,
CHEU(PUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOAOIKEHNsI 00pa30BaHUs 110 CHEIUATBHOCTSM,
HE CBS3aHHBIM C NPUKJIAJHBIM KCIOJIB30BAHHWEM TeoMeTpHuu. Llenb OcBOEHUs mporpamMmbl y4eOHOTO
kypca «['eomerpus» Ha YrJay0JEHHOM YpPOBHe — Da3BUTHE WHIUBUAYAIbHBIX CIHOCOOHOCTEHN
00ydJaroumxcsi Mpu U3y4eHUH T€OMETPUH, KaK COCTABIISIONIEH MpeaMeTHO oOnactu «Marematnka u
nH(opmMaTHKa» Yepe3 obecredeHrne BO3MOKHOCTH MPUOOPETEHUs W WCIOJIB30BaHUs 0oJiee TIIyOOKHX
TCOMETPHUYSCKAX 3HAHWA W JEHCTBHUM, CHCIU(PUIHBIX TEOMETPUU, U HEOOXOJHMMBIX IS YCHEIIHOTO
npodeccuoHaIbHOr0 00pa3oBaHus, CBI3aHHOTO C HCIIOJIb30BAHUEM MaTEMaTHKH.

JlocTukeHue e OCBOEHHUS MPOrpaMMbl 00ECIIEUNBAETCS PEIIEHHEM COOTBETCTBYIOIIMX 3a]1a4.
[IpuopuTeTHbIMU 3alauaMu OCBOE€HMSI Kypca «l'eomeTpumn» Ha 0a3oBom ypoBHe B 10—11 kmaccax
SBIISIFOTCSL:

— (QopMupoBaHUE MPEACTABICHHUS O TEOMETPUU KaK YaCTH MHPOBOW KYIbTYpPhl U OCO3HAHHE €

B3aMMOCBSI3H C OKPYXKarOIMM MHPOM;

— (QopmupoBaHuE MPEACTABICHUS O MHOTOTPAHHUKAX M TeNax BpalleHUS Kak O BaKHEUIINX
MaTEeMaTUYECKUX MOJENSAX, TMO3BOJISIIOIIMX OMKMCHIBATh W U3Y4aTh pa3HbIC SBICHUS
OKpY’KaIOILIEro MUpa;

— (QopmupoBaHuE YMEHHUS pacro3HaBaThb Ha YEpTekKax, MOJENSAX U B pealbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaICHHUS,

— OBJIQJICHHE METOJIaMHU PEelIeHHs 33a]a4 Ha MMOCTPOCHHUS Ha N300paKeHUSAX MPOCTPAHCTBEHHBIX
¢uryp;

— QopmMupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSTHUSMHU O MHOTOTPAHHHMKAX M TEJIax
BpAIICHUS] U UX OCHOBHBIMHU CBONCTBAMU;

— OBJIQJICHHE QITOPUTMAMH pEIIeHUS OCHOBHBIX THUIOB 3a4ay; (OPMUPOBAHHE YMEHHUS
IIPOBOAMTDH HECIIOXKHBIE JOKA3aTEIbHbIE PACCYXKACHUS B XOJI€ PELIEHUS CTEPEOMETPUUECKHUX
3a/1a4 1 33J1a4 C MPAKTHUYECKUM COJIepKAHUEM;

— Ppa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKUX CMOCOOHOCTEH 00ydaroImuxcsi, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

— ¢dopmupoBanre (PyHKIHMOHAILHOW T'PAaMOTHOCTH, pEJIIEBAaHTHONH TEOMETpPHUU: yMEHHUE
pacrno3HaBaTh MPOSIBICHHUS T€OMETPUYECKHX IMOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CHUTyallUsIX W TPU U3YUYEHUU JAPYTUX YYEeOHBIX MPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, POpMYIUPOBATh X HA S3bIKE T€OMETPUU U
CO3/1aBaTh T€OMETPUUYECKHUE MOJENIU, MPUMEHSITh OCBOCHHBIM T'€OMETPUYECKUH ammapar
JUISL peLIeHUs



MPAKTUKOOPUCHTHPOBAHHBIX 3aa4, HUHTCPIPETUPOBATHL U OLICHUBATH IMOJTYUYCHHBIC PC3YyJIbTAThI.

[IpnopuTeTHBIMU 3amadyaMy Kypca TE€OMETPUM Ha YIJYOJEHHOM YPOBHE, DacIIMpSAIOMIMMH U
YCHJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBJISIFOTCS:

— pacmupeHue TPEACTABICHUS O TEOMETPHM KaK YacTH MHUPOBOHM KyJIbTYphl U (HOpPMHUpPOBAHHE

OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPYKAIOIUM MUPOM;

— (opmMupoBaHue TMpeaCTaBICHHS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMATHYCCKUX MOIOCIAX, TIO3BOJIAOINX OIIMChIBATH n n3ydaTb Pa3sHbIC  ABJICHUA
OKpPY’KaIOIlIeT0 MHUPA; 3HaHWE MOHATUIHOTO ammapara no pazaeny «CTepeoMeTpus» IKOJIbHOTO
Kypca reOMeTpHH;

— (¢opMuUpOBaHUE YMEHHUS BJIAJETh OCHOBHBIMH MOHSTHSIMH O NMPOCTPAHCTBEHHBIX (UTYypax U UX
OCHOBHBIMH CBOICTBaMH; 3HaHHE TeopeM, (OpMyl U YMEHUE WX MPUMEHSITh;, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAaHAAPTHBIE CIIOCOOBI PEIICHUS 3aa4;

— ¢opMupoBaHHE YMEHHS pacro3HaBaTh HA YEpPTEkKax, MOJENSIX U B pEaTbHOM MHUPE
MHOTOTPaHHUKH U TeJa BPAICHUS; KOHCTPYUPOBATh TEOMETPUYECKUE MOJICIH;

— ¢opMupoBaHUEe MOHUMAHHUS BO3MOKHOCTH AKCHOMATHYECKOTO TOCTPOSHHUS MaTeMaTHYEeCKHX
Teopuit; GopMUPOBaHNE TOHUMAHUS POJIM AKCHOMATUKHU TIPH MPOBEICHUU PACCyKICHHIH;,

— q)OpMI/IpOBaHI/Ie YMCHHA BJIAACThL METOAAMH NOKA3aTCIbCTB U AJITOPUTMOB PCHICHUA; YMCHUA UX
NPUMEHATD, IPOBOAUTH HOKA3aTeJIbHBIE PACCYXKIECHUA B XOAE PELICHUA CTEPEOMETPUUYECKUX
3a/1ad M 3a/Jad € T[PaKTUYECKUM cojJiepkaHueM; (popMUpOBaHUE TPEACTABICHUS O
HEOOXOJAMMOCTH JIOKa3aTeIbCTB TPH OOOCHOBAHMHM MaTEeMaTHYECKUX YTBEPXKICHUHW W POIHU
AKCHOMATHKH B IIPOBEICHNUM JI€IYKTUBHBIX PACCYXKICHUI;

— pa3BUTHE ¥ COBEPUICHCTBOBAHWE HHTEJUIEKTYAJIbHBIX M  TBOPYECKUX CHOCOOHOCTEM
oOyuaromuxcsi, MMO3HABATEIbHOW aKTUBHOCTH, WCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH
MBIILIEHUS, UHTEpPECA K U3YUEHUIO T€OMETPUH;

— ¢opmupoBanue  (YHKIIMOHATHHOW  TI'PAMOTHOCTH, pEJICBAHTHOH TEOMETPUHU:  yMCHHS
pacno3HaBaTb IMPOABICHHUA TI'COMCTPUYCCKUX HOHSITPII71, 00BEKTOB U 33KOHOM€pHOCTGI71 B
peabHBIX KU3HEHHBIX CUTYallUAX U MPH U3yYEHUH APYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSI PEATbHBIX CHUTYallMi, MCCIEeI0BaHUA
MOCTPOCHHBIX MOJIEJICH, MHTEPIIPETALIUU MTOTyUYEHHBIX PE3YyIbTaTOB.

OcHoBHBIE conepxkaTelbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKN,
«IIpsiMple W TMJIOCKOCTH B HpocTpaHCTBe», «Tema BpameHus», «BekTopsl M KOOpAMHATHI B
MIPOCTPAHCTBE» «/[BI>KEHUS B MPOCTpaHCTBE» (Ha yriyOjeHHOM ypoBHE). DOpMUPOBAHHE JTOTHUUECKUX
YMEHHH pachpeensieTcs He TOIbKO M0 COoAep KaTeIbHbIM JTUHUAM, HO U 10 ToAaM O0y4YeHHs Ha yPOBHE
CpemHero o0Iiero oopa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM 1UTaHE Ha M3yYeHHE TeOMETPUU Ha 6a30BOM ypoBHe otBonuTcs 102 gaca: B 10 kiacce, —
68 yacoB (2 gyaca B Hezento), B 11 kiacce — 34 gaca (1 wac B Henernto ).

Ha m3yuenue ydeOHOrO Kypca «l'eomeTpusi» Ha yrjay0JeHHOM ypoBHe oTBoauTcs 204 yaca: B 10
kiacce — 102 gaca (3 yaca B Heneno), B 11 xkmacce — 102 gaca (3 gaca B HEEIIO).

INVIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUA
CHUHXPOHU3UPOBAHHOM ITPOI'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



[IpenmeTHbie pe3yibTaThl M3YYEHUS TEOMETPHM Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHBI Ha

JOCTMIKCHUC YPOBHA MaTeMaTHIeCKOM r'paMOTHOCTH, HGO6XO}II/IMOFO AJid YCIICIHOT'O pCUICHWA 3a1a4 B

peanbHOM JKU3HU U CO3AAHUE YCIOBHM IS X OOIIEKYJIbTYPHOTO Pa3BUTHS.

OcBoenue yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE cpeaHero oOmero oOpa3oBaHHs
JOJDKHO 00eCTieunBaTh JOCTH)KEHUE CIIeIYIOIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

Ha 6a3oBoM ypoBHe

OnepupoBarh NOHATHAMU: TOUKA, PsAMAas, INIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX IPU PEIICHUH I€OMETPUYECKHX
3ajau.

OnepupoBaTh MOHATUSAMHU: NMAPAJUIETBHOCTD U MEPIEHIUKYIIPHOCTD MPSAMBIX U INIOCKOCTEH.
KnaccudummpoBats B3aMMHOE pacIioioKeHHE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
OmnepupoBaTh NOHATUSMU: ABYTPAHHBINA YTOJ, TPaHU JBYTPAHHOTO YIia, pedpo ABYTpaHHOTO
yIJ1a; JUHEHHBIN YroJl ABYTPAHHOTIO yIJia; IpalyCHas Mepa ABYIPAaHHOIO yIJIa.

OnepupoBaTb NOHATUSMU: MHOTOIPAHHUK, BBINYKJIBIA W HEBBINTYKIBI MHOIOTPaHHUK,
OJICMCHTBI MHOI'OI'paHHUKA, HpaBI/IJ'H)HLII\/JI MHOTI'OrpaHHUK.

PacrioznaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (IMUpaMuia; MpU3Ma, MPSAMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccudummpoBaTs MHOTOTPaHHHUKY, BRIOUPAst OCHOBAHMSI JIJIsl KIacCH(PUKAIUH (BBITYKIIbIE
U HECBBIIIYKJIBIC MHOTI'OIPpAaHHUKH; TPAaBUJIBHBIC MHOTOI'PAHHHUKH, IIPAMBIC W HAKJIOHHBIC
IPU3MBI, TTAPAJIICIICTUIIE B ).

OnepupoBath MOHATHAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBSICHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUH, HUCTIONB3Ys METO/ CIEIOB.

CtpouTh ceueHus: MHOTOIPAHHUKOB METOJOM CJIEIOB, BBIMOJHATH (BBHIHOCHBIE) IIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJI€HHWE TEOMETPHUUYECKUX BEIUYMH MO 00pasliaM WM aJrOpUTMaM,
NPUMEHSS U3BECTHBIC aHAIMTUUECKHE METOJIbI MPU PEIICHUU CTaHAAPTHBIX MaTeMaTHUYECKUX
3aJa4 Ha BBIYHCIICHUC paCCTOﬂHI/II\/JI MCXKAY ABYMs TOYKAMH, OT TOYKHU H0 HpHMOI\/JI, OT TOYKHU
A0 INIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCA ITPAMBIMU.

Pemarn 3aa4i Ha HaXOXICHHUEC I'COMCTPUUCCKHUX BCIIMYUH I10 06pa3uaM HJIN aJIrOpUuTMam,
IMPUMCHAA N3BECTHBIC AHAJIMTUYCCKHUEC METOAbLI TP PCIICHUH CTAHAAPTHBIX MATEMATHUYCCKUX
3a/lad Ha BBIYMCICHUE YIIIOB MEXKAY CKPEIIMBAIOIIUMUCS MPSIMbl MH, MEXAYy OpIMON U
IUIOCKOCTBI0, MEX/1Y IIJIOCKOCTSMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M MJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, NMUpaMuia) C
npuMEHEeHneM (OpMyJl; BBIUMCIATH COOTHOIIEHUS MEXIYy IUIOLIAJIMH IOBEPXHOCTEH,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTB MOHATHUAMU: CUMMCETPUA B IIPOCTPAHCTBE; LICHTP, OCh U MIIOCKOCTh CUMMCTPUU;
LIEHTP, OCh U TIIOCKOCTh CUMMETPHHU (DUTYPHI.

W3Bnekarb, mpeoOpazoBbIBaTh U HHTEPIPETUPOBATH WHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuYecKux Gurypax, npeAcTaBIeHHYIO0 Ha YepTekKaxX U pUCYHKaX.

[IpumensTs reomerpuueckue (akThl Ui pELIEHHUs  CTEPEOMETPUUYECKHX  3ajad,
HpPENoaraouX HECKOJIbKO IaroB PELIeHHUs], €CIH YCIOBUS MPUMEHEHHUs 3a/1aHbl B SIBHOU
dbopme.

[IpuMeHATH TpOCTEHIINE IPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHOKOMMYHHUKAIL[MOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUECKUX 3ajad.

[IpuBoguTe mpUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAEC M KHU3HH,



pacrno3HaBaTh NPOSIBICHNUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpumeHsaTh TONy4YEHHBIE 3HAHMS Ha NPAKTUKE: AaHAIW3HPOBATh DPEAJbHBIE CHUTyallUM |
NPUMEHSTh U3YYEHHbIE TMOHATHA B TMpOIEcCe TIOWCKA pELIEHUS MaTeMaTHYeCKH
c(hOopMyIHPOBAaHHON MPOOIEMBI, MOJEIUPOBATh pPeallbHble CUTYyallud Ha SI3bIKE T€OMETPHH,
HCCJIEI0BATh MTOCTPOEHHBIE MOJENIH C MCIOJIb30BAHUEM I€OMETPUUECKUX MOHATUI U TEOPEM,
anmapata ajreOpbl; pemaTh MpPaKkTUYEeCKHe 3a7aud, CBS3aHHBIE C HAXOXIACHHUEM
F€OMETPUYECKHUX BEJINYHUH.

Ha yray6;iennom ypoBHe

CB00OHO OMEpPHPOBATH OCHOBHBIMH IMOHATHUSMH CTEPEOMETPUHU TIPU PEIICHHH 3a7ad |
NPOBEICHUH MaTEMAaTUIECKUX PACCYKICHHIA.

[IpuMeHsTh aKCHOMBI CTEPEOMETPHUN M CIEJCTBHSA W3 HHUX IPH PEUICHUH T€OMETPUYCCKHX
3a/1a4.

KnaccudummpoBath B3auMHOE pacloIOKEHHE NPSAMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
IPOCTPAHCTBE; MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

CB0OOOHO OTEPHPOBATH TOHATHUSMH, CBS3aHHBIMH C YIJIAaMH B TIPOCTPAHCTBE: MEXIY
NPSIMBIMA B TIPOCTPAHCTBE; MEX/TY MPSMOHN H IIIOCKOCTHIO.

CB00OHO ONIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPAHHUKAMH.

CB0OOTHO  pacmo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHMKOB (TIpH3Ma, TMHPaMuUja,
IPSMOYTOJIBHBIN MapajuieNenumes, Kyo).

KnaccudummpoBats MHOTOTpaHHHUKH, BEIOUPAst OCHOBAHHMS ISl KITaCCH(DUKAITIH.

CB0OOHO  oOmEpUpOBaTh  TOHATHSMH, CBS3aHHBIMH C  CEYEHHEM MHOTOTPaHHHKOB
ITOCKOCTBIO.

BrImonsATe mapaiienbHoe, HEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUpOBaHHE GUTyp Ha
IUIOCKOCTh; BBIIOJHSATH N300paykeHHst (PUTyp Ha MIIOCKOCTH.

Crpouth cedeHHss MHOTOTPAaHHUKOB Pa3IMYHBIMH METOIAMH, BBITIOJNHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.
BbumcnaTe momamy  MOBEPXHOCTEH — MHOTOTPAaHHUKOB  (Ipu3Ma,  IHpaMua),
reOMETPUYECKUX TeJ ¢ IPUMEHEHHnEM (popMyIL.

CB00OIHO OTIEPUPOBATH MOHATUSAME: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U TUNIOCKOCTh
CUMMETpPHH; IICHTP, OCh U TIOCKOCTh CHMMETPHH (DUTYPHI.

CB00OOJHO oOmEpUpoOBaTh IMOHATHAMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpIMHATaM B
HPOCTPAHCTBE.

BEImonHATE AefCTBHS HAJl BEKTOPAMHL.

Pematp 3amaum Ha JOKa3aTEIbCTBO MAaTEMAaTHYECKMX OTHOIICHHH ¥  HaXOXKICHHE
T€OMETPUYECKUX BEJIWYMH, NMPUMEHSS W3BECTHBIE METOJBI NMPU PEHICHHH MaTeMaTH4eCKUX
3aJ1a4 TOBBIIIEHHOTO ¥ BEICOKOTO YPOBHSI CJIOKHOCTH.

[IpumensaTh mnpocTeilline NporpaMMHBIE CPEICTBA U AJNEKTPOHHO-KOMMYHHMKAIIMOHHbIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3ajay.

W3BnekaTh, mpeoOpa3oBhIBaTh M WHTEPIPETHPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

[IpuMeHsATH MONyuyeHHbIE 3HAHMA Ha MpPAKTUKE: CPAaBHUBATh M AHAIM3MPOBATH pPeajbHbIE
CUTyallud, PUMEHSATh W3yUeHHBIE TOHSATHS B IPOIECCE MOMCKA PEIICHHS MaTeMaTU4YeCKU
chopMyITHpPOBaHHOW TPOOIEMBI, MOJCITUPOBATh PEalbHBIC CHUTYallud Ha SI3bIKE T€OMETPHH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJEIH C UCTIONB30BaHUEM T€OMETPHUYECKHUX MOHITUN U TEOPEM,
ammapaTta anreOpel; pemarh MpaKTHYeCKWe 3aJadd, CBS3aHHBIE C HAaXOXKICHUEM



TCOMECTPHUICCKUX BCIIMYMH.

Nwmets npencraBieHuss 00 OCHOBHBIX 3Talax pPa3BUTUS T€OMETPUM KaK COCTAaBHOM 4YacTH
¢yHIaMeHTa pa3BUTHsI TEXHOJIOTHH.

INJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUA

CUHXPOHU3HUPOBAHHOM ITPOT'PAMMBI KYPCA «'EOMETPHS» 11 KJIACC

[IpenmerHble pe3ynbTaThl U3yYEHUS TEOMETPUM Ha ©0a30BOM ypOBHE OpPUEHTHUPOBAHBI Ha

JOCTHIXKCHUC YPOBHA MaTeMaTHYeCKOM I'paMOTHOCTH, HCO6XOI[I/IMOFO AJid YCIICHMIHOI'O pCUICHUA 3ada4 B

peasibHOM JKU3HU U CO3/IaHKE YCIOBHUM JIIsl X OOMIEKYJIbTYPHOTO Pa3BUTHS.

OcBoenne yuyebHoro kypca «['eomerpus» Ha 0a30BOM YpOBHE cCpenHEro oomiero oOpa3oBaHHs

JOJDKHO 00ecrieunBaTh JOCTH)KEHUE CIIeIYIOIUX MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB:
Ha 06a3oBom ypoBHe

OnepupoBaTh NOHATUSAMU: TOUKA, IIPsIMasi, MIIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUHN U CIEACTBUS M3 HUX IPU PEIIEHUH IE€OMETPUYECKUX
3ajay.

OnepupoBaTh MOHATUAMHU: MAPAJUIETBHOCTD U MEPIEHIUKYIIPHOCTD MPSIMBIX U IIIOCKOCTEH.
KnaccudunmpoBats B3aMMHOE pacIioyioKeHHE NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh MOHATUAMU: IBYTPAHHBINA yrojl, FpaHH JABYTPAHHOTO YyIia, pedpo ABYIPaHHOIO
yII1a; IMHEHHBIN Yol IBYIPAaHHOIO YIJIa; TpajlyCHas Mepa JIBYTPaHHOTO yIJa.

OnepupoBaTh MOHATUAMHU: MHOTOI'DAHHMK, BBIIYKJBIH M HEBBIIYKJIbI MHOIOTPaHHUK,
3JIEMEHTBI MHOTOTPAHHUKA, PaBUJIbHBIH MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHMKOB (MUpaMuAa; MpU3Ma, HPSIMOYTOJIbHBIN
napajuienenunena, Kyo).

KnaccudummpoBatb MHOTOTpaHHUKH, BHIOMpast OCHOBAHUS sl KJIacCH(PHUKAIMU (BBITYKIIbIC
U HEBBIIYKJIBIE MHOTOIPDAaHHUKHU; IPaBUJIbHbIE MHOTOTPAHHMKH; IPSAMbIE M HAKJIOHHbIE
IPU3MBI, TapaJJIeIICIUIE bl ).

OnepupoBarh NOHATHAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB.

OOBSICHATH MPUHLIMIIBI IOCTPOEHHUS CEUEHUH, UCTIONb3Ys METO/ CIIEIOB.

CtpouTh ceueHuss MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKUE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXJIEHHWE M€OMETPUUECKHUX BEJIMYMH MO o0pa3uam WM alropuTMam,
MIPUMEHSISI U3BECTHBIE AaHAIIUTUYECKHE METOJIbl IPU PELIEHUH CTaHJAPTHBIX MaTeMAaTHYECKUX
3a/1a4 Ha BBIYMCIEHUE PACCTOSHUNA MEXAY ABYMS TOUYKAMM, OT TOUKH 10 IPAMOM, OT TOUKU
J10 IJIOCKOCTH, MEKIY CKPEIIHUBAIOIUMHUCS MPSIMBIMU.

Pemare 3amaun Ha HaXOXKJIEHHE M€OMETPUYECKUX BEIMYMH 10 00pa3laM WM alrOpUTMam,
IPUMEHSISI U3BECTHbIE aHAJMTUYECKHE METO/Ibl IIPU PELIEHUN CTaHIApPTHBIX MaTeMaTHUECKUX
3aJa4 Ha BBIYMCICHUE YIJIOB MEXAY CKPEIIMBAIOLUIMMUCA HPSIMbl MM, MEXIY HpAMOH U
IUIOCKOCTBIO0, MEK/Y IIIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnate 00BbEMBI M MJIOLIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma, NMUPAMHUIa) ¢
npuMeHeHneM (OpMyJ; BBIUMCIATH COOTHOIICHUS MEXIy IUIOHIAIIMH TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOT'OIPaHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU;
LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (PUTYPBI.

W3BnekaTh, nMpeoOpa3oBbIBATh W HMHTEPHPETHUPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX



TFeOMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeXaxX U PUCYHKaX.

[MpumensaTh reoMeTpudeckue (akThl Ui pEIICHHS  CTEPEOMETPHUYCCKHX  3ajad,
nmpeamoiaratommx HECKOJbKO MIAaroB peICHHA, €CJIN YCIOBUA NMPUMCHCHUA 3a/IaHbI B SIBHOU
dopme.

[IpuMeHATH npOCTEHIINE NPOTPAMMHBIE CpPEICTBA M JJIEKTPOHHOKOMMYHHKAI[MOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a71ad.

[lpuBOaMTH MpHMEpPhl MAaTEMATHYCCKHX 3aKOHOMEPHOCTEH B MPUPOAE H  IKU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MOJYYEHHbIC 3HAHUS Ha TPAKTHKE: aHAJTM3UPOBATh peajbHbIC CUTYallUH H
NPUMEHSTh HM3YYCHHBIC TOHATHS B TPOIECCe TIOMCKA PEHICHHS MaTeMaTUYeCKH
cOpMYTHPOBAHHOM MPOOIIEMBI, MOJCTHUPOBATh PEATbHBIC CUTYallMH Ha SA3bIKE TCOMETPHH,
HCCICAOBATh MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM I'COMCTPUICCKUX MOHATUHN U TCOPEM,
ammapara anareOppl; pemarb MPaKTHYECKHE 3aJlaud, CBS3aHHbIE C HAXOXKJICHUEM
TCOMCTPHUICCKUX BCIIMYHH.

Ha yriiy0JsienHoMm ypoBHe

CBOOO/IHO OMEpUPOBAaTh OCHOBHBIMH TOHATHSIMH CTEPEOMETPUH HPH PEIICHUH 337134 U
IPOBE/ICHUN MAaTEMAaTHYECKUX PACCyKICHUIA.

[IprMeHATh aKCMOMBI CTEPEOMETPUN U CIEICTBHS M3 HUX INPU PEIICHUH IN€OMETPUYECKHX
3a/1a4.

KnaccuduippoBath B3auMHOE pPACIONOKEHHE MNPSMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B
IPOCTPAHCTBE; MPSIMBIX M IIOCKOCTEH B IPOCTPAHCTBE.

CB0OOJHO OmEpUpOBaTh IMOHSATHAMH, CBS3aHHBIMH C YIJIaMH B TPOCTPAHCTBE: MEXIY
IPSIMBIMH B TIPOCTPAHCTBE; MEXY TPSMO U ITIOCKOCTBIO.

CBO60,HHO ONCpHUpPOBaATh NOHATUAMHU, CBA3AHHBIMU C MHOI'OIrpaHHUKaAMM.

CBOOOAHO pacrio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (IpU3Ma, MHpPaMUJA,
IPSMOYTOJIbHBIN Mapajiesienunes, Kyo).

KraccudumpoBaTs MHOTOTpAaHHHUKH, BRIOUpPAst OCHOBAHUS JUTS KiIacCH(DHUKAIINH.

CBO6OI[HO OIICPUPOBATH IIOHATUSIMU, CBA3aHHbIMHU C CCUCHUEM MHOT'OI'PaHHHUKOB
IJIOCKOCTBIO.

BeINONHATE MapajvienbHoe, IEHTPAIbHOE W OPTOrOHAIBHOE MPOCKTUpOBaHHE (GUryp Ha
IUIOCKOCTB; BBIIOJHATH H300pakeHUs1 (PUTYp HA IIOCKOCTH.

CTpOI/ITI) CCUCHUSA MHOI'OI'paHHUKOB pPA3JIMYHBIMHU METOJaMH, BBIIIOJIHATH (BI)IHOCHBI@)
TJIOCKUE YEPTEXKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.
Beramcnsare  miomaaM  MOBEpXHOCTEH — MHOTOTPAaHHHMKOB  (IpH3Ma,  NUpaMuna),
TeOMETPUYECKHX Tell C IPHMEHEHHEM (HOpMYJI.

CB000IHO OnEpUPOBATH MOHATHSIMHU: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh
CUMMETPHH; LICHTP, OCh U TIOCKOCTh CHMMETPHH (DUTYPHI.

CBO6OJIHO OIICPHUPOBATE IIOHATHUAMHU, COOTBCTCTBYIOIIMMH BCKTOpPAM MW KOOpAHWHATaM B
IPOCTPAHCTBE.

BBbINoHAT AeHCTBHS HaJl BEKTOPAMH.

Pemate 3amaum Ha [OKAa3aTeNbCTBO MATEMATHYCCKHX OTHOIICHUH ¥ HAaXOXKICHHE
FEOMETPUYCCKUX BEJIMYMH, MMPUMEHSIS W3BECTHBIC METOJbI MPH PEIICHUH MATeMaTHYCCKUX
3aa4 MOBBINICHHOT'O U BBICOKOI'O YPOBHS CIIOKHOCTH.

[MpumeHATh TpOCTEHIIME TNPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAI[HOHHBIC
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUECKHX 3a/1au.



— H3BnekaTh, MpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MpeACTaBIEHHYIO Ha YepTeKaxX U pUCYHKaX.

— IIpumeHATh MOJIy4YEeHHBbIE 3HAHMS HA IPAKTHKE: CPAaBHUBATh M AHAJIM3UPOBATH PEAJIbHbBIC
CUTYyalluM, IPUMEHATh W3Y4YCHHBIE ITOHATUS B IPOLECCE MOUCKA PEIICHHUS MaTeMaTH4EeCKU
c(OopMyIHPOBaHHONW NPOOIEMbI, MOJECIUPOBATh PEAJbHbIC CUTYallMM Ha A3bIKE T'€OMETpPHUH,
HCCIEA0BaTh IOCTPOCHHBIE MOJIEIHN C UCIOJIB30BAHUEM T'€OMETPUUECKUX MOHATHNA U TEOPEM,
anmapara anreOpbl; pelarb IpakTHMYECKHe 3a/lauyd, CBsA3aHHbIE C HaXOXKIACHUEM
TE€OMETPUYECKUX BEJIIMYMH.

— Hmetp mpencraBieHus 00 OCHOBHBIX JdTamax pa3BUTHA T'€OMETPHM KaK COCTaBHOM YacTu
dyHaaMenTa pa3BUTHsI TEXHOJIOTHH.

COLEPKAHHUE YYEBHOI'O KYPCA «'EOMETPUSI» B 10 KNIACCE
Ha 6a3oBom ypoBHe

[Ipsimble U TUIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS CTEpeoMeTpuu. Touka, mpsMmasi, IJIOCKOCTb, IpocTpaHcTBo. [lonstue 06
AKCHOMAaTHYECKOM TIOCTPOEHUM CTEPEOMETPUM: AaKCHOMBI CTEPEOMETPUM U CIEACTBHS W3 HHUX.
B3auMHOE pacrnosokeHWe TpsMBIX B INPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulelIbHble U
CKPEIIMBAIOIINECS MIPSIMBIE.

[TapannenbHOCTh MNPSAMBIX M IUIOCKOCTEHM B IPOCTPAHCTBE: NapajuleibHbIE IIPSMBIC B
IIPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX NPAMBIX, MAPALIEIBHOCTh MNPSAMOM M INIOCKOCTU. YIUIBI €
COHAIIPaBJIICHHBIMHU CTOPOHAMHU, YTOJI MEKIY IIPSIMBIMU B IIPOCTPAHCTBE.

[TapamienbHOCTD MIIOCKOCTEN: IapallIesIbHbIE INIOCKOCTH, CBOMCTBA NAapaJlJIeIbHBIX IIJIOCKOCTEM.
[Tpocreiimue nmpocTpaHcTBEHHBbIE (DUTYPHI HA IUIOCKOCTH: TETPA3AP, KyO, Mapajuienenumnes, ocTpoeHue
CCUEHUM.

[lepneHIUKyYNIAPHOCTh MPSAMOM M IUIOCKOCTU: INEPHEHIUKYISIPHBIE NPSMBIE B IPOCTPAHCTBE,
IIPsIMBIC MTApAJUIEIIbHBIE U MEPIEHAUKYIISIPHBIE K IUIOCKOCTH, NIPU3HAK IEPIICHIUKYIIIPHOCTH MIPSMOH U
IJIOCKOCTH, TeOpeMa O MPSAMOM NEPHEHAMKYJIAPHOUIUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJI MEXIY
IIPSIMOM U IUIOCKOCTBIO, JBYTPAHHBIM YroOJl, JUHEHHBIM yroa IByrpaHHoro yria. Ilepnenmukynsp u
HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 IUIOCKOCTH, ITPOEKIUS
¢urypbl Ha IUIOCKOCTb. I[lepneHAMKYISIPHOCTh IUIOCKOCTEH: MpHU3HAK MEPHEHAMKYISPHOCTH IBYX
mockocren. Teopema o TpEX NepNEHAUKYIIApaAX.

MHororpaHHuKu

[loHsATHE MHOrOrpaHHMKa, OCHOBHBIE 3JI€MEHTbl MHOI'OTPAHHHUKA, BBIIYKJIbIE M HEBBIITYKIIbIC
MHOTOTPaHHMKH, pa3BEPTKAa MHOTOTPaHHHKA.

IIpusma: n-yronpHas npusMa, TPaHM U OCHOBAHMS IPU3MBI, NpsIMas U HAKIOHHAs IIPU3MBI,
OOKOBast UMIOJIHASL TOBEPXHOCTh MPU3MBI.

[Mapannenenunen, NpsAMOyroabHbId napamienenunen PenepanpHas padoyas mporpaMma [ ero
cBoiicTBa. [lupamupaa: n-yronbHas nupamyjia, TpaHM U OCHOBaHME MUPAaMUbI, OOKOBas M IOJHas
[IOBEPXHOCTh MHUPaMUbI, NPAaBWIbHAsA M YCEYEHHAs] NUPAMUIA. DJIEMEHTbl NPU3Mbl U INHPAMUJBIL.
IIpaBunpHBIE MHOTOIPDAHHMKHU: IIOHATHE IPAaBUIBHOIO MHOIOTPAaHHUKA, IIpaBUiIbHAs IpU3Ma U
IIpaBWIbHAs NUPaMUJA, IPaBUIbHASI TPEYTOJIbHAs MMpaMua U MPaBWIbHBIN TeTpa3ap, KyO.

[IpencraBiaeHneo NpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadIp M HKocadap. CedeHus
IIPU3MBI U TUPAMUJIBL.

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, IPSAMOM, INIOCKOCTU. DJIEMEHTBI



CUMMETPUH B IUpaMUJax, Napajuiejenuneiax, NpaBuibHbIX MHOIOIpaHHUKaX. BrlunciieHne 31eMeHToB
MHOTOTPaHHUKOB: p&Opa, TUaroHaIH, YIJibl.

[Inomans OOKOBOM MOBEPXHOCTM M TOJHOW TOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAIb
OCHOBaHHWH, TeopeMa 0 OOKOBOW TMOBEPXHOCTH MpsSiMOM mpu3Mbl. [lmomank OOKOBOW MOBEPXHOCTH WU
MOBEPXHOCTU NPAaBUIBLHOM MUpaMHJIbl, TeopeMa O Iuvlomaan ycedy€éHHoW mnupamujibl. [lonstne 006
00béMe. O0BEM TUPAMUIBI, TTPU3MBI.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKIY IJIOLIAIMHU OBEpXHOCTEH, 00bEMaMu
MO00HBIX TEJ.

Ha yray6iennom ypoBHe

[IpsiMblI€e U TUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpur. Touka, npsimas, MI0CKOCTh, MpocTpaHcTBO. [loHsATHE 00
AKCHOMAaTU4Y€CKOM IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: INEPECEKAIOIUECS, IapalleibHble U
ckpemuBaromuecs npsmele. [IpusHaku ckpemuBaromuxcs npsambix. IlapamensHOCTs OpSAMBIX U
IUIOCKOCTEW B IIPOCTPAHCTBE: NapajlieibHbIE MPSMBIE B IPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX NPSIMBIX,
napaieNbHOCTh MPSIMOI U TuiockocTH. [lapaniensHoe U IeHTpabHOE MPOEKTUPOBAaHUE, H300paKeHNe
¢uryp. OcCHOBHBIE CBOWCTBA MapauIeIbHOI0 MpoeKTHpoBaHus. M3o0paxenue ¢puryp B napawuienbHOM
IIPOCKIUU. YINIBI C COHAIPAaBICHHBIMM CTOPOHAMH, YroJl MEXAY IpsSMBIMA B IIPOCTPAHCTBE.
[TapauienpHOCTB INIOCKOCTEHN: NapajlIeIbHbIC INIOCKOCTH, CBOMCTBA MTapaJLIEIbHBIX IIJIOCKOCTEH.

[IpocTteiimmmre npocTpaHCTBEHHbIE (GUIYphl Ha IUIOCKOCTH: TETPadAp, Mapajuiesenure],
[IOCTpOEHUEe cedeHUi. lIepneHauKyIapHOCTh NPAMONW M IIJIOCKOCTH: INEPIEHIUKYJISPHBIE IpPsSMbIE B
IIPOCTPAHCTBE, INpsMbIE  NApAUICNbHbIE W IEPIEHIUKYJSIPHBIE K  IUIOCKOCTH,  IPHU3HAK
NEPIEHANKYJIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpEMa O MPsMOM NEPIEHIUKYISIPHON IUIOCKOCTH.
OptoronanbHOE NpoeKTUpoBaHue. [lepneHuKysap U HaKJIOHHBIE: PaCCTOSIHUE OT TOUYKH JI0 MJIOCKOCTH,
paccTosHUE OT NPSAMOW A0 IUIOCKOCTH, MPOEKIHs (GUrypbl Ha IJIOCKOCTh. llepneHIuKyaspHOCTD
IUIOCKOCTEN: MPHU3HAK MEPIEHIUKYISIPHOCTH BYX IUIOCKOCTEN. TeopeMa o TpEX neprneHIuKyspax.

Yrael B IpOCTPAHCTBE: YIrOJ MEXAY NPSAMOW M IUIOCKOCTBIO, ABYTPAHHBIA yroJjl, JTUHEHUHBIN
yroa JBYTPaHHOTO yrja. TpéXrpaHHeli W MHOrOrpaHHble yribl. (CBONMCTBa IUIOCKUX YIJIOB
MHOrorpaHtHoro yria. CBoOWCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbel MHOrOrpaHHHKOB, pa3BépTKka MHOrorpanHuka. [Ipusma: n-yronapHas npusma, npsamas u
HAKJIOHHAs MpPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunen, NpsMOYTOJIbHBIN
napajuleJienunel W ero cpoiictBa. Kparwailline nyTMHA NOBEPXHOCTH MHOrOTrpaHHMKa. Teopema
Oninepa. [IpoctpanctBennas teopemalludaropa. Ilupammna: n-yrojapHas nupaMmuia, MpaBUIbHAsS H
yceu€HHas nupamuibl. CBoicTBa pédep u OOKOBBIX I'paHel MPaBUIbHON MUPAMUIBI.

[IpaBUIBHBIEMHOTOIPAHHUMKHU:  IpaBUJbHAasg  Ipu3Ma UM [PaBWIbHAs  NHUPAMUJIA,
NpaBWIbHAATPEYrOJbHAs ~ MUPaMUAa W [paBWIbHBIA  TeTpa’ap, KyO. IlpeacraBnenue o
IIPaBUJIILHBIXMHOIOTPAHHUKAX: OKTa3p, JOACKAdAP U UKOCASP.

Bbruncnenue >1€MEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHaiu, yriubl. [lmomians60xoBoi
MOBEPXHOCTU U IIOJIHOM NOBEPXHOCTH NPSIMOM MPHU3MBI, IJIOLIAJAb OCHOBaHUI,TeopeMa O OOKOBOM
MOBEPXHOCTH TMpsMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH HIIOBEPXHOCTH MPAaBUIIBHOM
MpaMU/bl, TEOPEMA O IUIOIIAAN YCEYEHHON TUPAMUIBI.

CummeTpust B IPOCTPAHCTRBE.



DONEeMEHTbl CUMMETPUU  TPaBUWIbHBIXMHOTOIpaHHUKOB. CHMMETpUSI B  IPaBUIBHOM
MHOTOIPAaHHMKE: CHMMETpUANApPAUICNICIIAIIEIa, CHMMETPUS MPAaBWIBHBIX NPHU3M, CUMMETPUS
IIPABUJIBHONIIUPAMHU/IBL.

BekTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE

[IoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOPA,BEKTOPBI
KOJUIMHEAPHBIE, COHAINPABIICHHBIE U MPOTHUBOIIOJIOKHO HAIIPaBICHHBIEBEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeHcTBHS ¢ BEKTOpPAMM: CJIOKEHUE U BBIYMUTAHUEBEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKECHHE
BEKTOpa Ha uucio. CBoNCTBAcIOKEHNU BEKTOPOB. CBOWMCTBa YMHOXKEHMsI BEKTOpa Ha yucio. [loHsaTue
KOMIUTAaHAPHBICBEKTOPBIL. [Ipu3nak KOMIUIAHAPHOCTHU TpEX BEKTOPOB. IIpaBuno
napauienenunena. Teopema 0 pasiloKeHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM  BEKTOpaM.
[IpsimoyronbHasgcucTema  KoopauHart B mpocTpaHctBe.  Koopaunatel  Bektopa.  CBs3b
MEXIYKOOpAMHATAMM  BEKTOpa M KOOpAMHATAMM  TOYEK.  YTOJI  MEXKIy  BEKTOpamH.
CkansipHOENpON3BECHUE BEKTOPOB.

COIAEPKAHHUE YYEBHOI'O KYPCA «'EOMETPHUS» 11 KJIIACCE
Ha 6a3oBom ypoBHe:

Tena BpameHus

[Munuaapuyueckas TMOBEPXHOCTb, OOpa3yloollde NIUIMHAPUYECKOW TOBEPXHOCTH, OCh
WIMHAPUYECKOW MOoBepXHOCTH. LlunuHap: ocHoBaHMsS M OOKOBasi MOBEPXHOCTb, 00pa3yomas U och,
TUIOMIA/1b OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroliMe KOHUYECKOM IOBEPXHOCTH, OCb U BEpIIUHA
KOHUYECKOU moBepxHOCTH. KOHyC: ocHOBaHME U BeplliMHa, 00pa3yolas U OCh, IUIONIa b OOKOBOW U
TIOJTHOW TTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoIIre U BHICOTA, OCHOBAHHS M OOKOBAsi TOBEPXHOCTD.

Chepa u map: meHTp, paauyc, OuUaMeTp, IJIOMAAb MOBEpXHOCTH cdepsl. B3aumuoe
pacmoyioxkeHue cepbl U TIOCKOCTH, KacaTelabHas TNIOCKOCTh K cdepe, miomanb chepbl. M3o0pakeHue
TeJ BpalleHHs Ha TUIOCKOCTH. Pa3BEpTka IUIMHApA U KOHYCA.

Kom0Ounanuuy tei BpalleHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, ONMUCAHHBIN OKOJIO c(epbl,
cdepa, BIMcaHHasi B MHOTOTPAHHUK, UM TeJlo BpaieHus. [lonsatue 06 o0nEme.

OcHoBHbIe cBoMicTBa 00bEMOB Tenl. Teopema 00 00bEME MPSIMOYTOJILHOTO MapaieNenumneaa
u cnenctBus u3 He€. O0bEM muHHIpa, KoHyca. O0BEM 1mapa u miomass chepsl.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOIAIASIMU TOBEPXHOCTEH,
00BEMaMu TTOAOOHBIX TETl.

Ceuenus uwiuMHApa (MapauiebHO MW NEPIEHJIUKYJISPHO OCH), CEUYECHHMsS KOHYyca
(mapasienbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIIUHY), CEUECHUS 11apa.

BekTopel M KOOpAMHATBl B MPOCTPAHCTBE BeKTOp Ha IJIOCKOCTH M B IPOCTPAHCTBE.
Crio)keHue M BBIYUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpAa Ha 4MCIIO. Pa3noxkeHue BEKTOpa MO TpEM
HEKOMIUIaHapHbIM BekTopaMm. [IpaBuio napannenenunesna. Pemenue 3aaad, CBA3aHHBIX C IPUMEHEHUEM
MPaBUWJI ICUCTBUIN C BEKTOPAMHU.

[IpssmoyronbHas cucrema KoopauHar B npoctpadcTBe. Koopaunatsl Bektopa. [Ipocreiimne
3aJaud B KOOpAMHATaX. YToJI Mexay BekTopamu. CKalipHOE MpPOU3BEICHUE BEKTOPOB. Brruncienue
VIJIOB  MEXKAY TPSIMBIMH UM IUIOCKOCTAMHU. KOOpIWHATHO-BEKTOPHBIM METOA TIPH  PEIICHUH
reOMEeTPUYECKUX 3a/1a4.

Ha yriy0sienHom ypoBHe



Tena Bpamenus.

[loHsATHs: UWIMHAPUYECKas  MOBEPXHOCTh, KOHWYECKas TMOBEPXHOCTh,  cepmueckas
MOBEPXHOCTh, OOpasyromue mnoBepxHocTeil. Tenma BpamieHus: IWIMHAP, KOHYC, YCEYEHHBIH KOHYC,
chepa, map. BzaumHoe pacmonioxkeHue c@epbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N3o00paxeHue Ten BpallleHUs Ha IUIOCKOCTH. Pa3BépTka imimHapa u koHyca. Cummerpusi chepsl u
niapa.

O6bém. OcHoBHble cBOHcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOJIHLHOTO
napaenenunesa u ciueacTBus u3 He€. O0bEM MPsIMOI M HAKIIOHHOM NMPHU3MBI, IIMJIUHIPA, TUPAMUABI U
KoHyca. O0BEM mapa U MapoBOro CETMEHTA.

KomOuHanmu Ten BpallleHus U MHOTOTpaHHHUKOB. [Ipu3ma, BnHMcaHHAs B LWJIMHAP, ONMMCAHHAS
okojo muuHapa. [lepecedenue chepsl u mapa ¢ miockocteio. Kacanue mapa u cepsl TIIOCKOCTBIO.
[ToHsiTHE MHOTOTpPaHHUKA, ONMMCAHHOTO OKOJIO Cdepbl, chepbl, BIMCAHHONW B MHOTOTPAHHHUK WM TEIO
BpaIICHHUS.

[Inomane MOBEpPXHOCTH IIMHIpPA, KOHYca, Iuiomans cdepsl u e€ yacrteid. [lomobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, IIIOMAEH MOBEpXHOCTEH MOoao0HBIX ¢uryp. [IpeodpaszoBanue
noobus, romoteTus. Perenne 3a1a4 Ha TIIOCKOCTH C UCIIOJB30BAaHUEM CTEPEOMETPHUUIECKIX METO/IOB.

[TocTpoeHne ceyeHHit MHOTOTPAHHUKOB U TEJ BPALIEHHS: CEYeHUs IMIMHApA (MapajuiebHO U
MEPIICHIUKYIIPHO OCH), CEUEHHs KOHyca (mapajuieIbHOe OCHOBAHUIO M MPOXOJAIIee Yepe3 BEPIIUHY),
CEUEHHUs IIapa, METOMbI IMOCTPOCHHS CEYCHHI: METOJ CJIEIOB, METOJI BHYTPEHHETO NMPOCKTHUPOBAHMUS,
METO/]] IIEPEHOCA CEKYILEH MIIOCKOCTH.

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE.

Bekroper B mpoctpancTtBe. Omepanmu Haja BeKTOpamMH. BeKTOpHOE YMHOXXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. IIpsiMoyrompHast cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunater BekTopa. Pasnoxkenue Bektopa mno 0aszucy. KoopamHaTHO-BEKTOpHBIM MeTON MpH
pEIIeHIH TEOMETPHUECKUX 3a/1ad.

JIBM>KEHUSL B IPOCTPAHCTBE.

JBwxenust mpoctpanctBa. OtoOpaxenus. [[BmwkeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa
JIBW)KEHUW. Buapl [BWKEHUN: NapaJUleIbHbIA IEPEHOC, LEHTPAJIbHAs CHUMMETPHUs, 3€pKajbHas
CUMMETpUs, IOBOPOT BOKPYT npsamMoil. [IpeoOpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



TEMATUYECKOEIUUTAHUPOBAHUEYYEBHOI'OKYPCA
10 KJIACC

ba3oBblii ypoBeHb (68 yacoB)

Yrayosaennblii ypoBenb (102 yacoB)

HasBanue paznena (TemMbl)
Kypca, (KOJIMYECTBO YacoB)

OcHOBHOE cofiepKaHue

HasBanue paznena (TeMbl)
Kypca, (KOJINYECTBO 4acOB)

OcHOBHOE cojiepKaHue

BBenenue B
crepeometputo (10 u)

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, IJI0CKOCTh, IpocTpancTBo. [IpaBuia
M300paKEHHS HA PUCYHKAX: U300pakeHUs
[UIOCKOCTEH, apajlIeIbHBIX MPSIMbBIX
(OTpe3KOB), cepeAHbI OTPE3KA.

[ToHATHS: TIEpECEeKArOIIUECS TUIOCKOCTH,
[IepeCeKArOIUeEcs MpsiMast U MIIO0CKOCTb.
3HaKOMCTBO C MHOTOTpaHHHKAMH,
M300paKCHHE MHOTOTPAaHHUKOB Ha PUCYHKAX,
Ha MMPOSKIIMOHHBIX YepTexax. HavaapHbIe
CBE/ICHUS 0 Ky0Oe M MUpaMue, uX pa3BEPTKH
1 Mozie. Ce4eHns MHOTOTPaHHUKOB.
[TonsTHE 00 AKCHOMATHUYECKOM MOCTPOCHUHN
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJICACTBUA U3 HUX

Beenenune
B cTepeoMeTpuio (24 1)

OchnosHble npocmpancmeeHnbvle Guaypul.
[TonsiTus crepeoMeTpun: TOUKa, mpsmasi,
MJI0CKOCTb, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiia U300pakeHNs Ha PUCYHKE
TUIOCKOCTH, NMapaJIeIbHBIX PSIMBIX
(OTpe3KOB), cepearHBI OTPE3KA.
[TonsITHS: TIEpeCeKArOIINUEecs IMTOCKOCTH,
nepecekaroIyecs npsiMasi ¥ IIOCKOCTb;
MOJTYTPOCTPAHCTBO.

MHOTrorpaHHUKH, U300paxeHue
MPOCTEHINNX MPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIUX OOBEKTOB.

AKCHOMBI CTEPEOMETPUU U TICPBHIE
CJICJICTBUS U3 HUX.

Cnocobvbl 3a0anust npAMbIX U NIOCKOCMel
6 npocmpancmee.

Obo3Hauenuss NPAMbBIX U NIOCKOCMELL.
Ceuenus. M3o06pasxicenue ceyenuul
nupamuovl, Kyoa u npusmvl, Komopule
npoxoosm yepe3 ux péopa.
H300pasicenue nepeceueHus noay4eHHbIX
nI0CKOCMeE.

Packpawusanue noCmpoeHHbix ceuenutl
pasnvimu yeemamu. Memoo cnedog ons
nocmpoenus ceuenuu. Ceoticmea
nepeceyeHull NPAMbIX U NIOCKOCMELL.
Ilocmpoenue ceuenutl 6 nupamuoe, Kyoe

no mpém moukam na péopax. Cozoanue




BLIHOCHBIX Yepmedicell U 3anUCh WUA208
nocmpoeHus.

[losmopenue nianumempuu. Teopema o
nponopyuoHanibHulx ompeskax. Illooobue
mpey2onvHuxo8. Teopema Menenas.
Pacuémol 8 ceyeHUsX Ha BbIHOCHBIX
yepmedicax.

Hcmopusa pazeumus nianumempuu u
cmepeomempuu.

[ IpsiMbIE U TUIOCKOCTH

B IIPOCTPAHCTBE.
[Tapa/ieIbHOCTB IPSIMBIX
1 IIJIOCKOCTEN

(12 u)

B3anMHOE pacnoyioKeHUe NPSIMBIX B
[IPOCTPAHCTBE: NEPECEKAIOIINECS,
[apaJuIeIbHbIE ¥ CKPEIIUBAIOLIUECS MIPSIMBIE.
[TapamienbHOCTD MPSIMBIX U IIJIOCKOCTEHN B
[IPOCTPAHCTBE: MTApaJUICIIbHBIE IPSIMBIC B
[IPOCTPAHCTBE; NapAJUIEIBHOCTD TPEX
[IPSIMBIX; I1APAJUIEIBHOCTD IPSIMOU U
[UIOCKOCTH.

'YTIIBI ¢ COHANpPaBICHHBIMU CTOPOHAMHU; YTOJI
MEXIY NPSMBIMHU B IIPOCTPAHCTBE.
[TapauiebHOCTD IIOCKOCTEM:
rapajujiebHble INIOCKOCTH; CBOMCTBA
rapasulesbHbIX IUI0cKocTel. IIpocTenmme
[IPOCTPAaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU:
TeTpa’ip, KyO, mapajjienenune; mocTpoeHue
CCUCHUU

B3anmHoOe pacnonoxeHue
MPSIMBIX B pocTpaHcTBe (6

)

B3auMHOE pacnonaoKeHne NpsMbIX B
npocTpaHcTBe. CKpenyBaronmecs
npsiMble. [Ipru3HaKku cKkpeuBarommxcs
MPSIMBIX.

[lapatenpHble psMBIE B IPOCTPAHCTBE.
TeopeMa 0 CyILIECTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON MapajuieIbHON
TAHHOM IPSIMOM, IIPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeXKaNel Ha
laHHOM IpsiMoi. JlemMa o nepeceueHuun
[apaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO.
[TapatenpHOCTB TPEX NpsAMBIX. Teopema
0 TpEX MapauIeIbHbIX MPSMBIX.

TeopemMa 0 CKpEIMBAKOIINXCS MTPSMBIX.
[ lapannenvHoe npoekmuposanue.
OcHnognvie ceoticmea napanieibHo20
npoekmuposanus. Mzobpasicenue paznvix
Queyp 6 napanneibHol NPoeKyuu.

[ [enmpanvhas npoeKkyus.

YT0J1 ¢ COHANpaBIEHHBIMU CTOPOHAMM.
YT0oa MEKIy NPSMBIMH.

3adauu na dokazamenbcmeo u
uccreooganue, CeA3aHHble C

PACNOJIONCEHUEM NPAMBLX 6




npocmpancmee.

[TapamienbHOCTD
MPSAMBIX

1 TUIOCKOCTEN

B [IPOCTPAHCTBE

(8 1)

[loHATHA: MapauIeIbHOCTD MPSIMOU

U TJIOCKOCTH B TIPOCTPAHCTBE .

[Ipu3HaK napayIeNbHOCTH MPSAMOMN

u riockocty . CBOICTBa MapaieTbHOCTH
[IPSIMOM U TUIOCKOCTH.

[ 'eomempuyeckue 3a0auu Ha GblyUCIeHUE
U 00KA3AMeNbCmeo, CEA3AHHbIE C
napanienbHOCMbI0 NPAMbBIX U NIOCKOCMELl
6 npocmpancmaee.

[locmpoenue ceuenus, npoxoosnue2o
uepe3 OaHHYI0 NPAMYIO HA Yepmedice U
napainnenvro2o opyeou npamou. Pacuém
omuowenutl. Ilapannenvhas npoexyus,
npumeneHue

0J1s1 nOCMpoenus: cedenuti Kyoa u
napannenenuneod.

Cesoticmea napannenenuneoa u npusmol.
[ lapannenvnvie nnockocmu. [lpusnaxu
napanienbHocmu 08yX NJI0OCKOCMel.
Teopema o napannenvhocmu u
eOUHCMBEHHOCIU NIOCKOCMU,
unpoxoosaweu uepes mouxy, He
npUHAOIeNCauyio OaHHOU NIOCKOCU U
cneocmesus uz neé. Ceovicmea
napanienbHulX NI0CKOCmell: o
napanienbHOCmu NPAMbIX nepeceyeHus
npu nepecedenuu 08yX NApaLIelbHbIX

njiockocmeti mpemoeti, 06 ompe3xkax




napanienbHulX NPAMbIX, 3aKTH0OYEHHbIX
MedHcoy napanienbHulMu NI0CKOCMAMU, O
nepeceyeHul npsAMoU ¢ 08yMs
napanienbHulMU NJI0OCKOCMAMU

[leprieHAUKYIAPHOCTH
MPSMBIX U TI0CKocTe (12

4)

[lepieHAMKYISIPHOCTD MPAMON
[IPOCTPAHCTBE, MPSIMbIE NapaliiesIbHbIC U
TeopeMa O MPSIMON NepIeHANKYIIPHON
[JIOCKOCTU

OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
[IPSIMOM 10 IIJIOCKOCTH .

1 IIJIOCKOCTHU: NEPHCHAUKYIISAPHBIC ITPSIMBIC B

TMEPIICHAUKYJIAP HBIC K IINIOCKOCTH, IIPHU3HAK
MICPICHAUKYJIAPHOCTHU HpSIMOfI 1 IJIOCKOCTH,

[leprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSHUE

[ leprieH IMKYISIPHOCTD
[IPSIMBIX U IIJIOCKOCTEU B

[POCTPAHCTBE
(26 )

I loemopenue: meopema Ilugpacopa na
ni0CcKOCMU, MPUSOHOMEMPUS
NPAMOY20/IbHO20 MPEY20JbHUKA.
Cesoticmesa Kyba u npsamoyeoibH020
napannenenuneoa. Bviuucienue onun
ompesKoe 8 Kybe u npsamMoy201bHOM
napannenenuneoe.
[leprieHIUKYIAPHOCTD NIPSAMOU U
rockoctu. [Ipusnak
MEPIICHINKYISIPHOCTH IPSIMON 1
[IOCKOCTH. Teopema o CyIeCTBOBaHUH U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISALLIEH
uepe3 TOUKY MPOCTPAHCTBA U
MEPIICHINKYISIPHON K IMIIOCKOCTH.
[[1oCKOCTH ¥ IEPIICHIUKYIISIPHBIC UM
MpsiMasi B MHOTOIPaHHUKAX.
[leprnieHauKyNIAp U HAKIOHHAS.
[TocTpoeHMe MEPIEHIUKYIIApa U3 TOUKU
Ha MPSMYIO.

Teopema o mpéx nepnenouKyiapax
(npsamas u obpamuas,).

Yeon medxrcoy ckpewusarowumucs
npamvimu. [louck nepneHOUKyIapHbix

npAMbIX c HOMOUBIO
nepneHOUKYIAPHbIX niockocmet
OpmozoHnanvHoe

npoexmupoganue. Ilocmpoenue
ceueHull Kyoa, nNpusMvl, NPABUTLHOU

nupaMuc)bl C nomouyvio 0pm020HaﬂbH0ﬁ
NpoOeKyuu.

Cummempus 6 npocmpancmee




omuocumenbHo niockocmu. Ilnockocmu
cummempuii 8 MHo2o2panHukax. Ilpuznax
nepneHOUKYIAPHOCMU NPIMOLL U
NI0CKOCMU KAK clle0cmeue CUMMempuu.
[ IpasunbHble MHO202DAHHUKU

Pacuém paccmosinuti om mouxku 00
niockocmu. Cnocobvl onycmumeo
NEPNEeHOUKYAAPLL: CUMMEMPUsL, COBUR
MOYKU NO NAPANIENTbHOU NPAMOLL.
CosuenonenapanneibHOUNPAMONU,
U3MEeHeHUepacCmosHull

YTibl MeXIy NPSMBIMU U

IOCKOCTSMH
(10 9)

YTIIBI B TPOCTPAHCTBE: YTOJI MEXAY IPSAIMOM U
[JIOCKOCTBIO; IBYTPAHHBII YIrOJl, TMHEHHBIN

YroJ1 ABYTPAHHOTO yTJa.

HepHCHI[I/II(YJ'ISIpHOCTB INIOCKOCTEH: IMPU3HAK

[EPIEHIUKYISIPHOCTU ABYX IIOCKOCTEH.
Teopema 0 TpEX MEPHEHINUKYISIPAX

Yribl u pacctosiHus (16 1)

[ToBTOpEHME: Yyro MEXAy NPSIMBIMU Ha
[JIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB.

[loBTOpEHME: YrOI MEXITY
CKPEIMBAIOIINUMUCS IPSIMBIMU B
MpOCTpaHCTBE. ['eoMeTpuuecKre METO/IbI
BBIUMCJICHHS YTJIa MEXy NIPSIMBIMH B
MHOTOTpaHHHUKAX.

JIByrpanHbIil yroa. CBONCTBO JTMHEWHBIX
VIJI0B JIBYTPaHHOIO yIia.
[leprieHIUKYJISIpHBIE ITIOCKOCTH.
CBolicTBa B3aMMHO MEPIEHINKYISPHBIX
riockocre. [Ipusnak
NEePIEeHIUKYISIPHOCTH TIOCKOCTENH;
TEOpeMa O MPSIMON NIEPECEUEHMSI IBYX
MJI0OCKOCTEN MEPIEHINKYISAPHBIX TPETHEN
[UIOCKOCTH.

[ IpsimoyzonbHblll napanieienuneo, K)o,
U3MepeHUsl, CBOUCMBA NPAMOY20bHO20
napannenenuneoa. Teopema o ouazonanu

NPAMOY2OJIbHO2O napaﬂﬂeﬂenuneda u




creocmesue uz neé. Cmepeomempuyeckue
U NPUKTIAOHbIE 3a0ayll, C8A3AHHbLE CO
B3AUMHBIM PACNONONCEHUEM NPAMBIX U
nI0CKOCIU.

[losmopenue: ckpewusaoujuecs
npsimule, napaiieibHble NI0CKOCMU 6
cmanoapmuuix mroz2oepannuxax. Ilapa
napanienbHblx NI0CKOCmell Ha

CKPewuU8arouuxcsl NPAMBbIX,
paccmosnue medncoy
CKpewWuU8arouuUMucs npAMbIMU 8

NPOCMbIX CUMYAYUSIX.
Onycxanue nepneHOuKyispos,
BLIUUCTEHUEPACCMOAHULL OM TMOYKU 00
MOYKU, NPAMOLL, NIOCKOCMU.
Bvluucnenue paccmosHutl mexicoy
CKPeWUBArOWUMUCS NPAMBIMU C
HOMOWBIO NEPNEeHOUKYIAPHOU
niockocmu.

Tpéxepannuiii yeon, HepaseHcmea 0
MpPEXSPAHHBIX Y2108.

Teopema Ilugpacopa, meopemul
KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20
yena. dnemenmol cghepuyeckot
ceomempuu: 2eo00e3ulecKue TUHUU Ha
3emne

Muororpanauk (10 4)

[loHsATHE MHOTOIPAHHKKA, OCHOBHBIC
DJIEMEHTBI MHOIOTPAHHUKA, BBIITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOI'OTpaHHHKA.

[Ipu3ma: n-yronbHas Ipu3Ma; rpaHu 1
OCHOBAHMS IIPU3MBI; IIPsMasi U HAKJIOHHAs
[IpU3MbI; OOKOBAsI U MOJIHASI IOBEPXHOCTh
[TPU3MBL.

MuororpanHukH (7 1)

CucremaTuzanus 3HaHUN: MHOTOrpaHHuUK]
1 ero 3eMeHTsl. [Tupamuga. Buasl
nupamul. [IpaBunpHas nupamuza.
[Ipusma. IIpsmas 1 HaKJIOHHAS TIPU3MBI.
[IpaBunpHas npusma. [Ipsamoit
napauIeIeuIe ], MPSIMOYTOIbHBIA
napasenenumnes, Kyo.

Buinykavle mnozoepannuxu. Teopema




[Tapamienenunen, IpsAMOYTOJIbHBII
napajuiesIeue]] U ero CBOMCTBa.
[lupamua: nyronbHas nMpaMuaa, FpaHu U
OCHOBaHUE MUPAMUIbl; OOKOBAsI U NOJTHAS
[IOBEPXHOCTh TUPAMU/IbL; IPaBUIIbHAS U
yced€HHas IMpamMua.

JJ€MEHTHI IPU3MbI U TUPAMU/IBL.
[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHATHE
[IPABUJIBHOTO MHOI'OTPAHHUKA; IPaBUIIbHAS
[IpHU3Ma U paBUIbHAs UPAMUIA;
[paBWJIbHAS TPEYTOJIbHASI MUpaMuaa U
[paBWIbHBIN TeTpasip; kKyO. IIpencraBnenue
0 IIPaBWJIBHBIX MHOTOTPaHHUKAX: OKTa’dp,
NOAEKad AP U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, MPSMOM, MIIOCKOCTH.
J1eMEHTHl CUMMETPUH B MUPaMUIaXx,
rapajuiesienune1ax, NpaBuiIbHbIX
MHOTOI'PaHHHUKAaX.

BbruncieHue 3J1eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, AuaroHanu, yrisl.

[Tnomans 60KOBOM MOBEPXHOCTH U TOJIHOM
[IOBEPXHOCTH MPSAMON MPU3MBI, IUIOIIAIb
OCHOBaHMi, TEOpEMA

0 OOKOBOM IOBEPXHOCTH MPSIMOM MPU3MBI.
[Tnomans 60KOBOM MOBEPXHOCTH U
[IOBEPXHOCTH MPABUIIBHOM MUPaMU/IBI,
TeopeMa O IIOoImaan OOKOBOH MOBEPXHOCTH
YCEUEHHOM MUPAMHUJIbI

O0BEMBI MHOTOTPaHHUKOB

(8 9)

[lonsitue 06 00bEMe. OOBEM HpaMUIbI,

ITPU3MBbI

Oiinepa. lIpasunvhvie u
NOIYNPABUIbHBIE MHO2OSPAHHUKU




Bekropbl
B ipocTpancTse (13 u)

[ lonssmue 6ekmopa Ha NIOCKOCMU U 8
npocmparcmee.

Cymma u pasHocms 6eKmMopo8, Npaguiio
napannenenuneod, yMHOMCeHUe 8eKmopa
Ha YUCTIO, pA3I0NHCEHUE 8EKMOPA NO
Oazucy mpéx 6eKmopos, He 1eHcauux 6
oonotl niockocmu. Cxansproe
npouseeoenue, 8blYUCIeHUe Y2ld MEHCOY
seKmopamu 8 NPOCMpancmae.

[ Ipocmetiwue 3a0a4u c 6ekmopamu

JIBroxenus (3 1)

J]6uoicenuss npocmpancmad.
Omoobpadicenus. Jleudcenus u paseHcmao
Gueyp. Obwue ceoticmaa 08uICeHUII.
Buovl 08udiceHull: napaiieibHulll
nepeHoc, YeHMPAaIbHAsL CUMMEMpPUs,
3epKATbHAS CUMMEMPUsL, NOBOPOM BOKPY2
npamotl. [Ipeobpazosarus noooobus.

[ Ipsamas u cghepa Diinepa.

[ "eomempuyecKkue 3a0auu Ha NPUMeHeHue
08UIICEHUS

HOBTOpCHI/Iel CCUCHUA,
PACCTOAHUA U YTJIbL
(64)

[locTpoeHne ceyeHuil B MHOIOTPaHHUKE.
Brruncienre pacCTOsSHUN: MKy IBYMs
TOYKaMU, OT TOYKHU J10 NPAMOM, OT TOYKHU 1O
[JIOCKOCTH; MEX/Y CKPEIIMBAIOIIIMHUCS
[IPSIMBIMH.

BbruncieHue yrioB: MEKIY
CKPEILMBAIOIIMMUCS IPSIMBIMHU, MEXKIY
[IPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEKIY IIIOCKOCTSIMU




I[TOYPOYHOE ITNTAHMPOBAHUNE KYPCA TEOMETPUA
10 KJIACC

ba3oBblii ypoBeHb (68 yacos)

YrayoJiennbiii yposenb (102 yacoB)

KomngectBo Ila.COB|

Tema ypoxka

Tema ypoka | KonnyectBo yacos

Tema: Beeoenue ¢ cmepeomempuio (104 /15 uz 24u)

1 Hepesst
2 OCHOBHBIE IOHATHS CTEPEOMETPHUH: TOUKA, MPsMasi,
MI0CKOCTb, MPOCTpaHcTBO. [IpaBuia n3o0pakeHus Ha
PUCYHKaxX: N300pakeHUs MJIOCKOCTEH, MapaieabHbIX
PsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
/[oemopenue NAAHUMEMPUU. Teopema 1
0 NPONOPYUOHANLHBIX
Ompes3Kax. Ilooobue
mpeyeonbruros. Teopema Menenas.
2 Henes
2 [ToHsTHS: TepeceKaronmecs MIOCKOCTH,
[epeceKaromecs npsiMasi U IIOCKOCTb.
/losmopenue naaHUMEMPUU. Teopema 1 1
11DONOPYUOHATLHBIX ompe3sKax. Ilooobue
mpeyzonvruxkos. Teopema Menenas.
3 Hepenst
2 3HAKOMCTBO C MHOTOTPpaHHHKaMH, U300paKeHHE
MHOTOTPAaHHUKOB Ha PUCYHKaX, HAa MPOEKIIMOHHBIX
yepTekKax.
OcnoseHble npocmpancmeeHnvle Gueypol 1
VIcmopus pazeumus naaHUMempuu u
cmepeomempuu.
4 Hegesst
2 HavanbHbie cBeIeHUS O KyOe U MUpaMuie, HX
pa3BEPTKHU U Mojenu. CeueHnsi MHOTOTPaHHUKOB.
IMnoeoepannuxu, usobpaxcenue  NPoCmMeuuiux 1
POCMPAHCMEEHHbIX  Queyp,  Hecyuwecmayrouux
00bEKMOo8.

Sueness




[NousaTre 00 aKCHOMATHYECKOM
[MOCTPOCHHUH

CTepEOMETPUH: AaKCUOMBI
CTEpEOMETPHUU U CISACTBHSI 3 HUX

Cnocobvl  3a0aHusi. NpAMbIX U NIOCKOCMel
8

npocmparncmee. Obos3nauenus NPAMBIX u

niockocmeil.

Tema: Ilpamvie u nnockocmu é npocmpancmee. Ilapannensnocms npamvix u naockocmeit (12 u / 14u)
+ YV Beeoenue ¢ cmepeomempuio (4u)

6 Henes

BzanmHoe PacCIIOJIOKECHHUE IIPAMBIX B
IMPOCTPAHCTBE: MECPCCCKAIOIIUCCA,
MapaljICJIbHBIC 1

CKPCIIUBAOIIHUCCS ITPSAMBIC.

[ lapannenvroe npoeKxmuposaHue. OcHoenbie
ceolicmea napannenrbHo20 NpOEKmMupo8aHus.
I300pasxcenue pasuvix ¢ueyp 6 napaiienrbHou
npoexyui.

[[enmpanbHas npoekyus.

7 Henes

[lapaienbHOCTh NPSIMBIX U
[JIOCKOCTEN B IPOCTPAHCTBE:
rapajuiesbHbIE MPSIMbIE B
[IPOCTPAHCTBE; NapAJIIEIbHOCTD
TPEX MPAMBIX;

MapajyIeIbHOCTh MPAMOUN 1
[LJIOCKOCTH.

Ceoticmea nepeceueHull NPAMbIX U NIOCKOCMell

8 Henens

[TapamienbHOCTh NPSIMBIX U
[JIOCKOCTEN B IMTPOCTPAHCTBE:
[apajuieJIbHbIE MPSIMbIE B
[IPOCTPAHCTBE; NapalIeIIbHOCTh
TPEX MPSIMBIX;

[apaJuIeIbHOCTh IPSIMOM U




IIJIOCKOCTH.

Ceoticmea nepeceyeHuti NPAMbIX U NIOCKOCHELL.

9 neneJs

YTIJIBI C COHANPABICHHBIMU
CTOPOHAMH; YrOJ MEXIY
NpSIMBIMH B IPOCTPAHCTBE.

Ceuenus. M3zobpadsicenue ceyenuti nupamuowl, Kyoa




U NPU3MbL, KOMOpble NPOX0Osam uepe3 ux péopa.
300pasicenue nepeceyenus NOJYYeHHbIX|
niockocmeu.  Packpawueanue — nocmpoeHnnvix
ceuenuti pasHvlMU Yyeemamiu.

10 Hepeast

HapaJ'IJICJIBHOCTL IUIOCKOCTEH: napajijICJIbHbIC
IJIOCKOCTH, CBOMCTBa napaJijICJIbHBIX IUIOCKOCTEH

Ceuenus. H3zobpadcenue ceuenuil nupamuosl, Kyoa
U NpU3MbL, KOMOpble NpoxXoosam uepe3 ux péopa.
I300pasicenue nepeceuenus NOTYYEHHBIX
niockocmei.  Packpawusanue — nocmpoenmwix]
ceueHull pa3HbLIMU Y8eMAaMU.

11 Hegenn

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA
TUIOCKOCTH: T€TPadap, KyO, mapaieseume];
MOCTPOCHUE CCUCHUI

Ceuenus. Mzobpadicenue ceuenuii nupamuosl, Kyoa
U NpU3MbL, KOMOpble NpoxXoosam uepe3 ux péopa.
H300pascenue nepeceuerus NOJIYYEHHbIX
niockocmeil.  Packpawusanue — nocmpoenmwiy]
CceueHull pa3HbLIMU YEEMAaMU.

Tema: Ilepnenouxynapuocmo npamvix u naockocmeit (12 u /184 uz 26u)

12 nenens

[lepneHANKYISIPHOCTD MPSIMOM U TNIOCKOCTH:
NEePIIEHINKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE,
MpsIMbl€ MapajuleNIbHbIE U IEPIEHAUKYIISPHBIE K
[JIOCKOCTH

[ losmopenue: meopema Ilugpacopa na niockocmu,
MpuecoHoMempusl nPsAMOoY201bH020 MPey20ibHUKA.

13 Henean

[ leprieHANKYISAPHOCT MPSAMOU U TUIOCKOCTH:
[EepIeHINKYIISIpHbIE IPSIMbIE B IPOCTPAHCTBE,
npsiMble TTapasuiebHble U NepIeHANKYIISPHbBIE K




IIJIOCKOCTH

Ceoticmea Ky6a u npsamoy20ibHO20
napannienrenuneda. Boiuucienue Onun ompesKos 8
KyOe u npamoy20abHOM napaiienenuneoe.

14 nenens

[Ipy3HAaK NEPHEHANKYIIPHOCTH IPSIMOU U
MJIOCKOCTH, TEOPEMA O MPSMOU MEPIEHANKYISIPHON
[JIOCKOCTH

Teopema o mpéx nepneHOuxyiapax (npamas u
oopammuasi).
Veon meancody ckpewusaromumucs npsamvimu.

15 Henens

[Ipu3HaK NEpPHEHAUKYIIPHOCTH IPSIMOU U
[IJIOCKOCTH, TeOpeMa O MPSMOM NEPIIEHIUKYIIIPHON
[JIOCKOCTH

[louck nepneHOUKyIAPHbIX NPAMbBIX C HOMOWYBIO
nepneHouKyIapHulx niockocmetl OpmoconanvHoe
npoexmuposarue.

16 uenensn

HepneHnHKyan M HAKJIOHHBIC: paCCTOAHHUE OT TOYKHU
/10 TINIOCKOCTH, paCCTOAHHEC OT HpHMOﬁ J0 IINIOCKOCTH

[ locmpoeHnue ceuenuli Kyoa, npusmvl, NPABUILHOLU
nupamuobl ¢ NOMOWBLIO OPMOSOHANLHOU NPOEKYUU.

17 nenensn

HepHeHI[I/IKYJ'IHp M HAKJIIOHHBIC: PACCTOAHUC OT TOUKHU
/10 TIJIOCKOCTH, paCCTOSAHHUEC OT HpHMOﬁ J0 IINIOCKOCTH

Cummempuss 8 NpPOCMPancmee  OMHOCUMETbHO
niockocmu. Inockocmu cummemputi

8
MHO202DAHHUKAX.

Tema: Yenuvt mexncoy npameimu u naockocmamu (10 u /154 u3z 16u)

18 Henenn




YTIBl B IPOCTPAHCTBE: YTOJI MEXKITY

YTOJ1, INHEWHBIN yroJl IBYIPAHHOTO
yIia.

[IPSIMOM U TNIOCKOCTBIO; IBYTPaHHBIN

[ Ipsimoy2onbublll napaineienuned; Kyo, usmepeHus,
ceolicmea npamoy201bHO20 napaiiesenuneod.

19 nengenn
2 YTJIBI B IPOCTPAHCTBE: YIOJ MEXKAY
MPSMOU U TUIOCKOCTBIO; ABYTPAHHBIM]
YT OJI, TMHEUHBIN YTOJl
JIBYTPAHHOT'O YyIJIa.
Teopema 0 ouazoHanu NPAMOY20/IbHO20
napannenenuneoa u cie0Cmeue u3 Hee.
20 Hepesst
2 [lepneHqUKYISIPHOCTD MIJIOCKOCTEM:
[IPU3HAK
[EPIECHIUKYJIAPHOCTU ABYX
[JIOCKOCTEH.
[losmopenue: cKpewusarouuecs npsamuvle,
napannenvHvle  NAOCKOCMU 8  CMAHOAPMHBIX
WwHocoepannukax. [lapa napannenvhvix niockocmet
Ha CKpewusaouuxcs npsamvlx, paccmosiHue mMexicoy)
CKPeWUBAIOWUMUCA — NPAMBIMU 6  NPOCIMBIX
cumyayusx.
21 Heneas
2 TeopeMa 0 TpEXIEPIICHAUKYIIIpax
OnyckaHnue nepneHoUuKyIapos,
BLIYUCTICHUEPACCMOAHULL OM  MOYKU 00 MOYKU
MpAMOlL, nI0CKOCMU.
22 ueneas
2 [Teopema o Tpéxmeprenaukynspax |




Boviuucnenue paccmosHuil
CKpewusarwumucs  npsamoviMu
nepneHouKyIapHOlU NIOCKOCHU.

c

MednHcoy
HOMOUWbIO

Tpéxepannviil yeon, HepaseHCmM8ea 0 MPEXSPAHHBIX

yenos




Tema:Mnozoepannuku (10 u/ 6u) + Y Beeoenue 6 cmepeomempuio (54)

23 nenead

[ToHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OI'PaHHMKA, BBIITYKJIbIE U
HEBBIMYKJIbIE MHOTOI'PaHHUKH;
pa3BEPTKAa MHOTOTPaHHHUKA.
[Ipu3ma: n-yroypHas mpusMa; rpaHu
1 OCHOBAHUS MPU3MBI; IpsMas U
HaKJIOHHAs MPU3MBbI; OOKOBast U
10JIHAsl IOBEPXHOCTh IPU3MBI.

Ceuenus. Mzobpadicenue ceuenuti nupamuowvl, Kyoa
U nPU3MBL, KOMOpble NPOX00sim yepes ux péopa

24 weneas

[Tapannenenumnen, NpIMOYTroJIbHBII
[apajuleIenuIe]] U €ro CBOMCTBA.
[lupamMua: nyrojibHasi IUPaMKIA,
IpaHu ¥ OCHOBaHUE NHPaMUJIbI;
OOKOBas U MOJHAs TOBEPXHOCTh
[MMpaMU/Ibl; IPABUIbHAS U
yceu€HHas

upamMuia.

Ceoticmea nepeceveHuti NpAMbIX U NIOCKOCMELL.

25 Heneas

J1eMEeHTHI TPU3MBI U TTHPAMHU/IBL.
[IpaBHIIbHBIE MHOTOTPAaHHHUKH:
MOHSITHE MTPABHILHOTO
MHOTOTPaHHHKA; IPaBUIIbHAS
MpyU3Ma U MpaBUIIbHAS IUPAMUIA;
NpaBUIbHAS TPEYTOJIbHAS THpaMUA
1 IPaBUJILHBIN TETpasap; KyO.
[IpencraBnenne o

[PaBUIBHBIX MHOTOIPAaHHHUKAX:
OKTasIp, JOJCKAdIP U MKOCAIP.




[ lapa napanienbHulx

cumyayusix

CKpeWUBaroumuxcst npsimsvlx, paccnosiHue Meofcdy
CKpeuuearouuMucs npAMsbIMu 6 npocmaslx

niockocmetl Ha

26 uemens

CuMMeTpusl B IPOCTPAHCTBE: Boinykivie  MHO202PAHHUKU.

JJIEMEHTHI CUMMETPUH B
MIpamMuIax,

CUMMETPUS OTHOCUTEIILHO TOUKH, |[Ipasunvuvie u nonynpasuivhbie MHO202PAHHUKU.
[TPSIMOM, TNIOCKOCTH. /locmpoenue ceuenull 8 nupamuoe, Kyoe no mpém

Teopema Ounepa.




[TPU3MBI, IUIOIIA(b OCHOBAHUH,
TeopeMa

0 O0KOBOM TOBEPXHOCTH MPSMOit
npu3Mebl. [lnomaas 60koBo
[MOBEPXHOCTU U TIOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O
rIomaayu OOKOBOM

[TOBEPXHOCTU YCEUEHHOM MTUPAMMUIBI

napajielienuneaax, NpaBWIbHLIX  |moukam  Ha  péopax.  Coz0anue  BbIHOCHLIX|
MHOIOIpaHHHUKAX. uepmediceul U 3anUcCh Wazoe NOCMpPOEHUs
BbIuncieHue 3JIeMEHTOB
MHOTOI'PaHHHUKOB: pEOpa,
IMaroHaju, yIJibl.

Teopema Ilugpacopa, meopembl KOCUHYCOG

u
CUHYCO8 015l MPEXSPAHHO20 Y2Idl.
27 Hepest

[Tomaas 60KOBOM MOBEPXHOCTH U [H306padiceHue nepecevenus NOJIyYeHHbIX|
[TOJIHOW ITOBEPXHOCTHU MPSAMOMN nnockocmeu.  Packpawueanue — nocmpoeHHbix

ceuenuti pasHvimu ysemamu. Memoo cnedog 014
nocmpoenus cevenuil

Dnemenmoi cghepuueckotl
ceodezuueckue TUHUU Ha 3emiie

ceomempuu.:

Tema: O6vémut muozozcpannukos (6 u) + Y Bekmopul 6 npocmpancmee (94 uz 14u)

28 Heneas
[Tonsitre 06 00BEMe. OOBEM [lonamue  6exmopa  Ha  NIOCKOCMU U
MTUPAMHU/IBI, TTPU3MBI 8
npocmpancmee.
Cymma u  pasHocmv — 8eKMOpO8,  NPABUIO

napaﬂﬂeﬂenuneaa, YVYMHOOIMCEHUe 6eKmopa Ha YUcio

29 gyemens

[Tonsarue 00 00BéMe. OOBEM
[MUPAMU/IbL, IPU3MBI

Vmuooicenue eexmopa Ha uUCIo, PpasiodceHue
sexmopa no 6azucy mpéx 6eKmopos, He 1eHCaujux 8
0OHOU nIoCcKoCcmu.

Pasnoocenue eekmopa no 6asucy mpéx 8eKmopos,

He Jleaicauiux 6 0O0HOU NIOCKOCU

30 nenens




2 [Tousatue 06 00bEMe. OOBEM CkanapHoe npousgedenue, 8bluUCIeHUe Y2Ilad MEHCOY 2
eekmopamu 6 npocmpancmee. I[Ipocmetiwue 3a0auul

C 6eKmopamu

MMHUPpaMUbI, ITIPH3MbI

I/ Ipocmetiuiue 3a0ayu ¢ 6eKmopamu 1

Tema: Ilosmopenue: ceuenus, paccmoanus u y2unl (8 u) + Y Bekmopwol ¢ npocmpancmee (54 uz 14u) + Y Yenvt mesncoy npamoimu u




naocxkocmamu (I1u uz 16u)

31 e

CJIs

[Tousatue 00 00BéMe. O0BEM
THUPaMUIBI, IPU3MBI

CkanapHoe npousgedenue, 8bluUCIeHUe Y2lad MeHCOY
eexmopamu 6 npocmpaucmee. I[Ipocmetiwiue 3a0auul
c sexkmopamu

/ Ipocmetiwiue 3a0aqu ¢ 6ekmopamu

32 He

TTeJIst

[ToctpoeHue ceueHui B [ Ipocmetiwue 3a0ayu ¢ 6eKMopamu.
MHOTOTpaHHHKE.
Tpéxepannviil yeon, HepaseHCmea 0/ MPEXSPAHHBIX
2106
33 Hepes
Boruncnenue paccTosHuii: Mexay |Jeuswcenus NPOCMPancmed. Omobpadicenus.
ABYMsI TOUYKaMH, OT /[6udicenus u paseHcmeo guayp
TOYKH JI0 TIPSAIMOM, OT TOUKH JI0
IJIOCKOCTH; MEXTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU
Obwue ceoticmea O8UNCEHUIL.
34 nepens
Boruncnenue yrioB: MExXTy Buovl  08udiCenull:  NApauleibHblli  NepeHoc,
CKPEIIMBAIOIIUMUCS YeHmpabHas cumMmempus, 3epKanvHas
TPSAMBIMH, MY MPSIMOM U |[CUMMEMPUSL, NOBOPOM B0KPY2 NPAMOU
IJIOCKOCTBIO,

JIBYTPaHHBIX YTJIOB, YITIOB MEXKY)|
TJIOCKOCTSIMHU

[Ipeobpazosanus nooobus. Ilpamas u ceepa
Diirepa.
['eomempuyeckue — 3a0auu  HA  NPUMEHEHUe

OsuICenUs




TEMATHUYECKOE IINTAHUPOBAHME YUEBHOI'O KYPCA

11 KJIACC

ba3oBelii ypoBeHsb (68 yacoB)

Yrnyb6nennsiit ypoess (102 gaca)

HasBanue paznena (Tembl) Kypcea,
(KOJIMYECTBO YacOB)

OCHOBHOE COEpKAHUE

HasBanue pa3znena (TeMbl)
Kypca, (KOJIMYECTBO YacOB)

OCHOBHOE COJEpkKaHNE

Tenappamenus (12 4.)

Cdepa u map: ueHTp, paanyc, IuameTp; TUIO0MIa b
noBepxHoOcTU cdepbl. BzanMHoe pacnonoxxeHue
cdepsl U MIIOCKOCTH; KacaTelbHasl MJI0CKOCTh K
chepe; iomaas chepsl.

N3obpakenue cepsl, mapa Ha

mrockoct. CeueHus mapa

[Hunuuapuydeckas HIOBEPXHOCTh, 00pa3yrolue
HMIMHIPUYECKON TTOBEPXHOCTH, OCh
UUJIUHAPUYECKOU noBepxHocTh. Lunuuap:
OCHOBaHUS U 00KOBasi IOBEPXHOCTh, 00pa3yromas
U OCh; TUIONIA/Ib OOKOBOMW U IMOJIHOM MOBEPXHOCTH.
N300paxeHne nuInHApa Ha MIIOCKOCTH.
Pa3Béprka nnimnapa.

Ceuenust nuauHApa (MITIOCKOCTHIO, MapalIebHOM
WM IEPIEHIUKYISIPHOM OCH IHIMHAPA)
Konnueckasi moBepXHOCTh, 00pa3yroime
KOHHUYECKOW MOBEPXHOCTH, OCh M BEPILIMHA
KOHHYECKOHU noBepxHocTU. KoHyc: ocHOBaHue u
BEpIIIMHA, 00pa3yIollas U OCh; MIOaab OOKOBOH
U MOJTHOM TTOBEPXHOCTH.

Y ceu€HHBIN KOHYC: 00pa3yrolue U BbICOTA;
OCHOBaHUS ¥ OOKOBasi HOBEPXHOCTb.
N3obpakenune koHyca Ha MIIOCKOCTH. Pa3BépTka
koHyca. CeueHust KOHyca (IIJI0OCKOCTBIO,
napajuieIbHOM OCHOBAHUIO, U TUIOCKOCTHIO,
MIPOXOAALIEH Yepe3 BEPIINHY)

Kom0OunHanus ten BpalieHusi © MHOTOTPaHHHUKOB.

TenaBpamenus (24 4.)

[Munnaapuyeckas
MIOBEPXHOCT,
oOpazyrorue
UAJTUHIPUYECKOM
IIOBEPXHOCTH.
Humuuap. [psamon
KpYTrOBOW LIMJIMHJD.
[Tmomaas MOBEpXHOCTH
LWINHApA.
Konnueckas
IIOBEPXHOCT,
obpasyroriue
KOHUYECKOU
nosepxHoctu. Konyc.
Ceuenue koHyca
IUIOCKOCTBIO,
NapauIeIbHOU
IUIOCKOCTH OCHOBAHMSI.
VY ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB
1 yCEYEHHBIX KOHYCOB.
[Tnomans 60kOBOIA
MMOBEPXHOCTH U MOJTHON
IIOBEPXHOCTH KOHYCa
Crepeomerpuueckue




MHororpaHHuK, OIMUCAHHBIN 0KOJIO chephl;
cdepa, BliMcaHHasi B MHOTOTPAHHUK UJIU B TEJIO
BpalleHHs




3aJa4u Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUH
WIMH/IPA, KOHYCA.
[Ipukmnanneie 3agaqm,
CBSI3aHHBIE C
IWJTHHIPOM.

Cdepa u map.
[Tepeceuenwue chepsl u
mIapa c IIOCKOCTHIO.
Kacanue mapa u cepsl
TUIOCKOCTHIO. Bua
n300pakeHne mapa.
VYpaBHeHue chepsl.
[Tnomane chepst u e€
YacTeu.

Cummerpus chepst U
mapa.
Crepeomerpuueckue
331241 Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
CBsI3aHHBIE CO Cpepoid
IapOM, TIOCTPOCHHEM
UX CEYEHUU
IUTOCKOCTBIO.
[Ipuknanneie 3a1a4u,
CBsI3aHHBIE CO cepoii n
IapPOM.

IloBTOpEHue:
OKpY>KHOCTh Ha
TIOCKOCTH,




BBIUNCIIEHUS B
OKPYXHOCTH,
CTaHJIapTHBIE TIO00Ms
Paznmunsie
KOMOHMHAIINH TEI
BpaIieHus 1
MHOTOTPaHHHUKOB.

Samaun 1o TeMe «Tena u

MMOBEPXHOCTH BpAIICHUS

AHaJIHTH‘leCKaﬂFeOMeTpI/Iﬂ
(15 u.)

IloBTOpEHME:
KOOpPJIMHATHI BEKTOpa
Ha TJIOCKOCTHU U B
IIPOCTPAHCTBE,
CKaJIsIpHOE
IIPOU3BEICHUE
BEKTOPOB, BBIYHMCIICHUE
yrila MeXIy BEKTOpaMHU
B [IPOCTPAHCTBE.
YpaBHeHUE NPSAMON,
MPOXOIALLIEH Yepe3 ABE
TOYKH.

YpaBHEHHE MIOCKOCTH,
HOpMaJlb, ypaBHEHUE
MJIOCKOCTH B OTpE3Kax
Bekropnoe
IIPOU3BEICHUE.
JIunelinbie
HEPaBEHCTBA, IMHEHHOE
IIPOrPaMMHUPOBAHHE
AHanuTHYECKHE
METOABI pacyéra yria
MEXy MPSMbIMU U
IJIOCKO-CTSIMU B




MHOTOTpaHHHUKAaX.
dopmyiia pacCTOSHUSA
OT TOYKH JI0 MJIOCKOCTH
B KOOPJIMHATAX.

HaxoxneHue paccTosHMi

OT TOYKH JI0 TIJIOCKOCTH B

KyO€ ¥ TIPaBHIIBHON

MUpPaMHJIE
IHoBTOpeHue, 0600menne | CeueHus

H cCHCTeMAaTH3alus MHOTOTPaHHUKOB:
3HaHuii (15 4.) CTaH/IapTHbIE

MHOTOTPaHHHUKH, METOJ
CJIEJIOB, CTAaHIapTHBIE
IUIOCKOCTH,
[IEPECEYCHMS IIPSMBIX U
IUIOCKOCTEU
[TapanensHble NpsMbIE
U TUIOCKOCTH:
napaiesibHbIe
CEYCHUS, PaCYET
OTHOILEHUH, yIJIbI
MEXTY
CKPEIMBAIOILAMUCS
IPSMbIMU
[TepnieHquKyIsIpHBIC
IPSIMBIE U TUIOCKOCTH:
CTaH/IapTHbIE Tapbl
NEPIEHINKYIIIPHBIX
IJIOCKOCTEN M MPSMBIX,
CUMMETPHUHU
MHOTI'OI'PaHHHKOB,
TeopeMa 0 TpEX
NEpIEHINKYIIIPaXx,




BBIYHCIICHUS IJTUH B
MHOTOTpaHHHKaX
IloBTOpEHuUE: mIOIAAH
MHOTOYTOJIbHUKOB,
bopmynbl st
IUIOIIaAeH,
COO00paxKeHusl MoA00usI.

[Imomanu ceueHuit

MHOTOTPaHHUKOB:

[UIOI[a]I1 TOBEPXHOCTEI,

[pa3pe3aHus Ha 4acTH,

cooOpaXkeHHs To100us




O0BbEéM MHOTOrpaHHMKA
17 u.)

O0béMm Tema. O0béM
IPSIMOYTOJIBHOTO
napaielienume/a.
3anaun 00 yABOCHUU
Ky0a, 0 KBagpaType
Ky0a; 0 TPUCEKIINH
yria.
CrepeomeTpruecKue
3a/1a4yu, CBSI3aHHBIC C
00BEMOM
MPSIMOYTOJIHHOTO
napaiesienunesa.
[Ipuknannsie 3a1auu,
CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa
IPSIMOYTOJIBHOTO
napaielienumne/a.
O0BEM TpsiMOiA
TIPU3MBI.
CrepeomeTpuueckue
3a/1a4u, CBSI3aHHbBIC C
BBIUKCIICHHEM 00BEMOB
IIPSIMOM IIPU3MBIL.
[Tpuxiagabie 3agauu,
CBsI3aHHBIE C 00BEMOM
MPSMOU MPU3MBI.
Brrancnenre 00pEMOB
TeJ C TOMOIIbIO
ONpeENEHHOTO
uHTerpana. OobpEm
HAKJIOHHOW IPU3MBI,
MUPaMUJIBI.

®dopmyna 00bEMa




TTUPAMHU/IBI.
OTtHomeHrne 00bEMOB
IpamMuzl ¢ O0IIIM
YTJIOM.
CrepeoMeTpryuecKue
3a7a4M, CBSI3aHHBIE C
00BEMaMH HAKIIOHHOM
MPU3MBI, TUPAMUJIBL.
[TpuknagHeie 3a1aun
o TeMe «O0BEMBI
TE», CBA3AaHHLIE C
00BEMOM HaKJIOHHOH
MIPU3MBI, TTUPAMHUIBI.

[TpumeHeHne 00HEMOB.

BeIrauciieHne paccTOsHUS

10 TIIOCKOCTH

Oo0bémbiTen (5 4.)

[TonsTne 06 00béMe. OCHOBHBIE CBOMCTBA OOBEMOB Tell.

O06wém nmnmHApa, Konyca. O0BEM mapa u iomanb cheps
[TonoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY TUIOIIAIIMH
MOBEPXHOCTEH, 00bEMaMHU TTOTOOHBIX TEI

Ilnomanym mMoBepxXHOCTH
U 00bEMBI KPYIJIBIX TeJ
9 u)

O6BéM

IVJTHHIPA.
Teopema 06 00bEMe
IPSIMOTO LMJIMHAPA.
[Tnomaan OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU
uMHApa Berancienue
00BEMOB Te ¢
MIOMOIIBIO

OIPEAEIEHHOTO




uHTerpana. Oobém
KOHYcCa.

[Tnomaan OGOKOBOU U
IIOJIHOM TIOBEPXHOCTH
KOHYyCa.
Crepeomerpuueckue
3a/1a4M, CBS3aHHEIC C
BBIYHCIICHHEM 00BEMOB
WIMHAPA, KOHYCA.
[Tpuknannsie 3a1aun
1o TeMe «OOBEMBI U
IIOIIa N
MMOBEPXHOCTEHN TEII.
O0béM mapa u
IapOBOTO CEKTOpAa.
Teopema 06 00bEMe
mapa. [Tnomans
cdepsl.
CrepeoMeTpryuecKue
3a/1a4H, CBSI3aHHBIC C
BBEIYHCIICHHEM 00BEMOB
nrapa, mapoBoro
CerMeHTa, IapoBOTO
CEeKTOpA.
[TpuknagHeie 3axaun
0 TeMe

«OOBEMEI TETY,
CBSI3aHHBIC C 00BEMOM
mapa M IyI0maIbo
cdepsl.
COOTHOIIEHUS MEXITY
IO ISIMH
MTOBEPXHOCTEN U




00BEMaMHu ITOJ00HBIX

TEI.
[ToxoOHEbIE Tena B
MPOCTPAHCTBE.
l3MmeHeHne 00bEMa pu
1O100HH.
CTepeoMeTpHYeCKUe
3a7a4M, CBSI3aHHBIE C
BBEIYHCIIEHHEM 00BEMOB
TEII U IUIoNIaaei

MOBEPXHOCTEN

BekTopsl 1 BekTop Ha minockocTH U B ipocTpaHcTBe. Cll0KeHHE U BBIYUTAHHE
KOOPIMHATDI B BEKTOPOB. YMHOKEHHE BEKTOpa Ha uncio. Pa3noxkeHue BeKTopa 1o
npocrpancrie (10 | tpém HekommnanapHeIM BekTopaM. [IpaBuiio napasienenunesa.
1) Pemenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI IEUCTBUH C

BEKTOpaMH.

[IpsiMmoyrosbHast cucTeMa KOOpAUHAT B MpocTpancTBe. KoopauHaTe

BekTopa. [IpocTeiinme 3agaun B KOOpAUHATaX. YTOJI MEXIY

BekTopaMu. CKaJsipHOE NMPOU3BEICHUE BEKTOPOB. Briuncienue

YIJIOB MEXKIY NMPSMBIMU U IUIOCKOCTSAMH.

KoopimHaTHOBEKTOPHBIMMETOANPUPELIEHUUT€OMETPUYECKHUX3aau
[loBTOpeHme, OcHoBHbIe GuUrypsl, hakThl, TEOpEeMbI Kypca mianuMerpun. 3agaun | [loBTopenue, 0600menune | O6o0matonee
0000IeHHe H IJIaHUMETPHUU U METOABI UX PEIICHHUS. U CUCTEeMATHU3AIUA IIOBTOPEHUE MOHATUN U
CUCTEeMaTHUu3auusd

3Hanui (7 4.)

OcHoBHbIe GUTYpbI, PaKThl, TCOPEMBI Kypca CTEpeoMeTpUH. 3a1aun
CTEPEOMETPUU U METOJIbI UX PEIICHUS

3HaHMH (22 4.)

METOJIOB Kypca
reometpuun 10-11
KJIaCCOB,
cucTeMaTH3alus
3HaHUH.

lcTtopust pa3BUTHS

CTEpPEOMETPUH KaK HayKu

1 €€ poJIb B Pa3BUTHH

COBPEMEHHBIX

MHKCHCPHBIX U




KOMITHIOTEPHBIX
TEXHOJIOTUN




I[TOYPOYHOE ITNTAHMPOBAHUNE KYPCA TEOMETPUA
11 KJIACC

ba3oBblii ypoBenb (34 yaca)

Yray0JieHHbli YpoBeHb (68 yacoB)

KomnyectBo yacos

Tema ypoxka

Tema ypoka

| KomanuecTBo yacoB

Tema: Tena epawienusn (12/24)

1 Hexeast
1 Cdepa u map.
YpaBHeHue chepbl. 1
Cummetpust chepsl U miapa 1
2 Henes
| B3aumHoe pacnonoxenue chepsl u
[JIOCKOCTH
[Tomanes ceprl u ee yacTei. 1
PelieHne NpuKIAgHBIX  3aa4, CBS3aHHBIX  CO 1
cdepoii u mapom
3 Hepesst
1 300paskenue cgepsl, apa Ha
riockoct. CevyeHus
cdepbl
CrepeomeTprueKkre 3aJa4dl Ha JOKA3aTeIbCTBO U 2
Boluncienue. [Ipukianneie 3agaud, CBSI3aHHBIE CO
cdepoii u mapom
4 Heness
| [{nnHapHUYecKas MOBEPXHOCTD.
[{riuHIp
[Tpsamoii KpyroBOMt LWIMHAP. [Tnomane 2
[MOBEPXHOCTH LMJIMHJIPA
Sueneus
1 CeueHus nuIMHApa
[IpukiiagHble 3a0a4i, CBSI3aHHbBIE C WIMHIPOM 2
6 Henes
1 Konyc.
Kononunueckass moBepXHOCTh. llmomans OGOKOBOIA 2
[TOBEPXHOCTU KOHYCA U IIOJHOU

7 Henes




Y ceYeHHBIN KOHYC.

300paskeHNst KOHYCOB M YCEYCHHBIX KOHYCOB

8 neneas

CeueHus KOHyca

[lpukianHele 3amadyd, CBSI3aHHBIE C CEYCHUEM
KOHYCa

9 Henens

Pemenne 3a/1a4 Ha CCUCHHUC KOHYCa

CTGpCOMCTpI/I‘ICKI/Ie 3aJa4u Ha JO0Ka3aTCJIbCTBO U
BHIYHCJICHUC.

10 nenens

KomOuHanus e BpameHuss MHOTOIPAaHHUKOB

Pazmmannie KOM6I/IHaIII/II/I TCII BpalCHUA Hu
MHOT'OTPaAHHHUKOB

11 Hegenn

IMHOTOrpaHHHUK, OITMCAHHBIN OKOJIO CephI

Pazmmunbie KOM6I/IHaI_[I/II/I TCII BpalCHUA Hu
MHOT'OI'PAaHHNKOB

12 nenens

C(bepa, BIIMCaAHHAsA B MHOI'OT'PAHHHUKUIIN B TCJIO
BPAICHU

3anayn no teme «Tena ¥ NOBEPXHOCTH BpaILIEHUS)

Tema: O0bembl Te (6/9)

13 Henens

[Tousttue 00 0OBEME.

Teopema 06 00beMeE TPSIMOTO IMIJIMHIPA

14 nenenn

(OCHOBHBIE CBOMCTBA 00BEMOB TEN

Beruucnenne  00BEeMOB  Tel € MOMOUIBIO
OIIpEICIIEHHOTO MHTErpaja

15 Henens

|O6bem rununpa




CrepeoMeTpuueckue  3ajaud,  CBsI3aHHbIE  C

BEIYHCIICHHEM 00bEMOB IIMITHHIPA

16 Henens

O06bem KoHYCa

CrepeoMeTpyuecKkre  3ajayu,
BEIYHCIICHHEM 00bEMOB KOHYCa

CBA3aHHBIC C

17 uenens

O06BeM 11apa u ioniaab chepsl

HpI/IKJ'Ia,[[HLIe 3aga4ud 110 TEMC «O0BeMBI mapa,
1apOBOI'0 CCrMCHTA»

18 nenens

[logoOHBIE Tella B MPOCTPAHCTBE.
COOTHOIIICHHUST MEX/TY TUTOIIATMHU
[MOBEPXHOCTEH, 00beMaMHu
MOJOOHBIX TEN

[Ipuknagueie 3aaaun 1o Teme «OOBbEeMBI U TUIOIIA N
TEID

Tema: BekTopbl u koopauHathl B mpocTpancTtse (10/20)

19 nenpenn

BekTop Ha III0CKOCTH U B
[IPOCTPAHCTBE

YpaBHEHHE NIPAMOU, IIPOXOIAIIEN Yepe3 ABE TOYKU

20 Heneas

CrnosxeHre U BEIYUTaHHUE BCKTOPOB

HapanﬂeanHe MMpAMBIC U TINIOCKOCTH, YIJIbI MCKIY
CKPCHINMBAIOIIUMUCS IIPSAMBIMHA

21 Heneas

YMHOKEHUE BEKTOpa Ha YUCIIO

[leprieHIuKyJIIpHBIE MPSIMBIE U TNIOCKOCTH

22 Heneas

PasnoxeHnue BeKTopa 1o TpeM
HEKOMILJIAaHAPHBIM

BekTOopaM. IIpaBuio
napajuiesIenumnes1a

TeopeMa 0 Tpex MepHneHITKYIIsIpax

23 "Henens




Perenue 3agad, CBSI3aHHBIX C
[IPUMEHEHUEM IIPaBUII
JICHCTBUI C BEKTOPAMHU

Brraucienue JJIMH B MHOT'OI'paHHUKAX

24 penens

[IpsmoyrosibHas cuctema
KOOPJMHAT B MPOCTPAHCTBE

qbopMyna pacCcTodHud OT TOYKHU OO IINIOCKOCTH B
[KOOpAWHAaTax.

25 Heneas

HpOCTCfIH.IPIG 3aa4u B KOOpAWHATAX

YpaBHEHHE IIJIOCKOCTH, HOpMallb, YpaBHEHHE
[IOCKOCTH B OTPE3Kax
26 Hemeas
Yron Mexay Bekropamu. CKaIpHOE
[IPON3BEICHUE
BEKTOPOB
Beruncienne  yriia MEXIy ~— BEKTOpaMH B
[TPOCTPAHCTBE
27 nenens

BoruncieHne yrioB Mexy
[PSIMBIMU U TUIOCKOCTSIMH

AHAJINTHYCSCKHE MCTOAbI pacydeTta yrjia MCEKAy
IIPSAMBIMHA U TNIOCKOCTSIMH B MHOT'OI'DAHHUKAX

28 Heneas

KoopanHaTHO-BEKTOPHBINA METOT
[pU PELLICHUH
reOMETPUYECKUX 3a7a4

Haxoxnenne paccTOSIHUN OT TOYKHU 10 TJIOCKOCTH B
KyOe 1 TPaBUIILHOM MHUpaMue

Tema: IloBTOpeHue, 00001MIeHHe U CUCTeMaTH3alUA 3HaHUI (6/12)

29 nemead

OcHoBHbIE QUTYpBI, PaKThl Kypca
[UIAHUMETPUU

[lnomam  MHOTOYTOJIBHHUKOB,  (DOPMYJBI ISt

rI01a e, COOOpaKeHUSI TO00US




30 nenens

[Teopembl Kypca MiaHUMETpHUH




TUIOINAAN CEYEHU MHOTOTPAaHHHMKOB, DPa3pe3aHus
Ha 4acTH, COOOpaXeHUs oJ00us

31 "Hegensn

pellICHUS

33)13'—11/1 IJIAHUMCTPHUU U MCTOABI UX

Pemenue 3amau

32 nenens

CTEPEOMETPUH

OcHoBHbIE QUTYpHI, HaKTHl Kypca

Mcropust pa3BUTHS CTEPEOMETPUM KAK HAYKH U €€
[POJIb B Pa3BUTUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

33 neneasn

Teopembl Kypca CTEpEOMETPUU

MHOFOFpaHHI/IKI/I, miomaayn MHOTOTPaHHHUKOB, HX
CCUCHUA

34 nenens

CHICHU A

3a,Z[a‘II/I CTEPCOMETPHUHU U METOABI UX

Permenue 3amau




PABOYAA ITPOI'PAMMA YYEBHOI'O KYPCA: «BEPOATHOCTD n
CTATUCTUKA» IIOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma ydebHOro kKypca «BeposaTHOCTh M cTaTtucTHKa» 0a30BOro ypoBHsS s oOydarommxcs 10 —11
KJIACCOB pa3zpaboTaHa Ha ocHoBe DenepalibHOro rocy/IapCTBEHHOIO 00pa3oBaTENbHOTO CTaHAApTa CPEIHEro OoOUIero
oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWMN, MPEIBSIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, H
TpaJMIIMi poccuiickoro oOpazoBaHus. Peanuzarusi mporpaMMbl OOecrieudBaeT OBJIAJCHHE KIFOUEBBIMU KOMIIETEHIUSIMH,
COCTaBJIIOIIMMHU OCHOBY ISl CAMOPA3BUTHS U HETIPEPHIBHOIO 00pa30BaHMUsI, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JJMYHOCTHOTO
Y TIO3HABATEJIBLHOTO PA3BUTHUSI JIMYHOCTU 00YUYarOIIUXCSI.

HEJIM N3YYEHHUS YYEBHOI'O KYPCA

VYyebnnlii Kypc «BeposiTHOCTh U CTaTUCTHKA» 0Aa30BOT0 YPOBHS ABJISIETCS] TPOJOJKEHUEM U Pa3BUTUEM OJHOMMEHHOTO
y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOW IukoJibl. Kypc mnpeaHazHadeH st (OpMUpOBaHHS y O0OyYarolIUXCs
CTaTUCTUYECKOW KYJIbTYPbl U IIOHUMAaHHUS POJIU TEOPHHM BEPOSITHOCTEH KaK MAaTeMaTHYECKOIO0 MHCTPYMEHTA JJIs U3yYEHHs
Clly4aliHbIX COOBITHUMH, BeJMYUH U mpoueccoB. [Ipu n3ydeHnn Kypca oOoramarorcss NpeACTaBICHUS y4YalIUuXcs O METoJax
UCCJIeIOBaHUSI U3MEHUYUBOTO MUpPA, Pa3BUBAETCS IOHUMAHKE 3HAYMMOCTH M OOIIIHOCTH MAaTeMAaTHUYECKUX METOJIOB MO3HAHUS
KaK HEOTHEMJIEMOI YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

CopeprkaHue Kypca HallpaBiI€HO HA 3aKpEIUICHUE 3HAHWM, IMOJTYUYEHHBIX IIPU M3YYEHUU Kypca OCHOBHOM LIKOJIBI U Ha
pa3BUTHE MPEACTABICHUIN O CIlydallHbIX BEJIMYMHAX U B3aUMOCBS35AX MEX/y HUMHU Ha Ba)KHBIX MIPUMEPAX, CEOXKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cooTBeTCTBUM C yKa3aHHBIMU LIEJIIMH B CTPYKType y4eOHOro Kypca «BeposiTHOCTh U CTaTUCTHKA» CPEIHEN IIKOJIbI
Ha 0a30BOM YpPOBHE BBIJICICHBI CIEAYIOLINE OCHOBHBIE COJEprKaTesbHble TUHUM: «CilydaliHble COOBITHS M BEPOSATHOCTUY,
«Ciy4daliHbple BEIMYMHBI ¥ 3aKOH OOJIBIINX YHCETD.

BaxxHyto 4acTh Kypca 3aHUMAaeT U3yYEHUE reOMETPUUECKOro U OMHOMHUAJIBLHOTO pacHpeiesieHuid U 3HAKOMCTBO € MX
HEINPEPHIBHBIMU aHAJIOraMU — IMOKAa3aTeJIbHBIM U HOPMaJIbHBIM paclpeaesICHUSIMH.



Conepxxanue nuHuM «CiiydaliHble COOBITUS U BEPOSITHOCTH» CIY>KUT OCHOBOM i1 (hOpMHUpOBaHMSI MPEICTABIECHUHN O
pacrnpeiefieHu BEpPOSITHOCTEH MEXIy 3HAUCHHMSIMHU CIIy4dailHbIX BEJIMYMH, a Tak)Ke 3Ta JIMHUA HeoOXoAuma Kak Oa3za Jist
U3Y4YEHUsl 3aKOHA OOJIbIIMX YHuceNl — (YHAAMEHTAIBHOIO 3aKOHA, JIEWCTBYIOIIErO0 B MPUPOJIE M OOLIECTBE M HUMEIOILEro
MaTeMaTnueckyto ¢popmanuzanuio. Cam 3aK0H OOJBIIMX YUCEN MpeIaraeTcsi B 03HAKOMUTENIBHON (opMe ¢ MUHUMAJIbHBIM
UCIIOJIb30BAaHUEM MaTeMaTUYeCKOro (popmainima.

TeMsl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMU BEIUYMHAMU, AKLIEHTUPYIOT BHUMAHUE IIKOJIBHUKOB HA ONTMCAHUU U
U3YUYEHUU CIY4YalHBIX SIBICHHUI C MOMOILBIO HENMPEpPbIBHBIX (yHKUMNA. OCHOBHOE BHUMaHHUE yJAENsAETCA MOKa3aTeIbHOMY H

HOPMAJILHOMY paclpeiesieHusIM, TPU 3TOM TPEAnoiaraeTcs 03HAKOMHUTEIbHOE HM3yYeHHE MaTepuaiia 0e3 JT0Ka3aTellbCTB
MPUMEHSEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3yuenune xypca «BeposSTHOCT M CTATUCTHKA» Ha 0230BOM ypOBHE OTBOAMTCS | 4ac B HEENIO B TEUEHUE KAXKIOTO Toa
oOyu4eHus, Bcero 68 yueOHbIX 4acoB.

OJEP KXAHME YYEBHOI'O KYPCA

10 KJIACC

[IpencraBienne NaHHBIX C TOMOIIBI0 Tabmui W guarpamm. CpenHee apudmernueckoe, MenuaHa, HauOoJbllee U
HaWMEHbIIIee 3HAYCHUS, pa3Max, TUCIIEPCUS U CTAaHAAPTHOE OTKJIOHEHHUE YUCIOBBIX HAOOPOB.

CrnydaliHple SKCIIEPUMEHTHI (OMBITHI) M CIIy4alHbIe COOBITHUSA. DJIeMEHTapHble COOBITHSA (KMCXO0nbl). BeposTHOCTH
ciy4ailHoro coObiTHs. bimM30cTh 49acTOTBl W BEPOSITHOCTH COOBITHH. CiydallHBIE OMBITBI C PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH COOBITHI B ONBITAX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Hag COOBITUAMMU: NEpeceueHre, OObEIMHEHHE, TPOTUBOMOJIOKHBIE COObITUS. J(narpamMmmel Ditniepa. @opmyia
CJIO’KEHHS BEPOSITHOCTEN.



VYcioBHas BEPOSATHOCTb. YMHOXEHHE BEpOSATHOCTEW. JlepeBo ciyyaHOro »skcnepuMeHtra. @DopMmyna MOJHOU
BeposATHOCTU. HezaBucruMble coObITHS.

KombOunatopHoe mnpaBuno ymHoxkeHus. llepecranoBku u (daxropuan. Yucno coueranuid. TpeyronpHuk [lackans.
®opmyna buHoma HeroToHa.

buHapHblil ciy4ailHbplii ONBIT (MCHbITaHWE), ycnex M Heyjgada. HesaBucumble ucnbiTanus. Cepus HE3aBUCHUMbBIX
WCIIBITAHUN 10 IepBOro ycrexa. Cepusi HE3aBUCUMBIX UCTIBITaHUN bepHyum.

Cnyuaitnas BennunHa. Pactipenenenue BepostHocTed. luarpamma pactipenenenus. [IpuMepsl pacnpenesienuil, B Tom
qiclie, FTEOMETPUYECKOE 1 OMHOMHUAIBHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIUYUH: MATEMATUYECKOE OKUJIAHUE, TUCTIEPCHS U CTAaHIapTHOE OTKIOHEHUE.
[IpuMepbl IPUMEHEHUSI MATEMAaTUYECKOTO OXKUJAHUS, B TOM YHCIIE B 3aJa4ax M3 MOBCEIHEBHOM XM3HH. MaTeMarnueckoe
OKuJaHue OMHApHOW ciydyallHOW BeNMUYMHBL. MaTeMaTH4ecKOoe OXHJIaHHWE CyMMBI CIly4alHbIX BEJIMYMH. Maremarndeckoe
OKUJAHHUE U AUCTIEPCHS] TEOMETPUUECKOTO U OMHOMUAIBHOTO PACIIPEAETICHUI.

3aKkoH OOJIBIIIMX YUCET U €ro poJib B HAyKe, MPUPOJie U o01iecTBe. BEIOOpOUHBINM METON UCCIEOBaHUM.

[IpuMepbl HENMpEpBIBHBIX CIy4alHbIX BeNWYMH. [IoHATHME O IUIOTHOCTHM pacnpenenceHus. 3ajadyu, NPUBOISAIIME K
HOPMaJIbHOMY pacnpenesieHuto. [IoHATre 0 HOpMaabHOM pacupeacIICHUH.

INIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIbTATbDI

JIngHOCTHBIC pe3yJIbTaThl OCBOCHHS ITPOTPaMMbl YUeOHOTO TIpeaMeTa «MaTeMaThKay XapaKTepU3yrTCS:
I'paxxpanckoe BocniMTaHME:



c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOW IMO3UITMK OOYYaIOMIerocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHMCKOIO
oOlecTBa, MPEACTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DYHKIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUMU, MPOILECAYP
IPAXJIAHCKOTO o0I1ecTBa (BBIOOPHI, OMPOCHl M IIp.), YMEHUEM B3aUMOJEHCTBOBATh C COIMAJIbHBIMHU HHCTUTYyTaMU B
COOTBETCTBHH C UX (QYHKIUSIMHU ¥ HA3HAYCHUEM.

IlaTpuoTHYeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCUUCKOM TPa)KJaHCKOM MACHTUYHOCTH, YBAXKEHHUS K MPOINUIOMY U HACTOSIIEMY POCCUMCKOMN
MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM POCCUMCKUX MATEMaTUKOB U POCCHUUCKOM MaTeMaTH4eCcKOM
IITKOJTBI, K UCTIOJIb30BAHUIO ATUX JIOCTHKCHHUH B IPYTHX HAyKaxX, TEXHOJIOTHIX, c(hepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHUEM JTYyXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapojia; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTHYECKOIO
MOBEJICHUSI, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKH M JEATEIbHOCTHhIO YUYEHOI0; OCO3HAHHEM
JUYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOWYHUBOTO Oy AYIIETO.

JcTeTHYECKOE BOCIIUTAaHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOUYas AICTETHKY MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pellIeHuM, pacCy>KJICHUI; BOCIPUUMYMBOCTHIO K MATEMATUYECKUM aCTIEKTaM Pa3IMYHbIX BHUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMCHHS IPUMEHATh MaTeMaTHUYCCKHE 3HAHHWS B MHTEpEcax 3JI0pOBOro M Oe3omacHOro obOpasa
’KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBbIO (370pOBOE MHTaHWE, COATaHCUPOBAHHBIM PEXXUM 3aHATHUH U
OTHbIXa, peryjspHas (u3Myeckass aKTUBHOCTh); (DU3UUECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATHUSIX CIOPTHUBHO-
03JI0POBUTEIIBHOM AEATEIBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHWEM IIEHHOCTH TPYIOJIIOOWS; MHTEPECOM K pa3IuuHbIM cdepam mpodeccruoHambHON
NESATeIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOM W €€ TNPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiein
npodeccu U peaan30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIaHBI; TOTOBHOCTBIO M CIHOCOOHOCTHIO K MaTeMaTHYECKOMY
0o0pa3oBaHUI0O U CaMOOOpPA30BaHUIO HAa MPOTSHKEHUM BCEW J>KM3HM, TOTOBHOCTBIO K AKTMBHOMY Y4YacTHIO B PEIICHUU
MPaKTUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH.



IK0JIOrHYecKoe BOCIIUTaHHUe:
C(i)OpMI/IpOBaHHOCTBIO HKOJIOTUYECKOMN KYyJbTYpbl, IOHUMAaHHUEM BJIMAHHA COHOHUAJIbHO-DKOHOMHWYCCKHUX IIPOLECCCOB Ha

COCTOSIHUE TPUPOJHON U COLUATILHOM Cpe/ibl, OCO3HAHUEM IJI00aIbHOIO XapaKTepa IKOJIOTUUECKUX MPOOJIeM; OpUeHTAIEH
Ha MPUMEHEHNE MaTeMaTUYEeCKUX 3HAHWN JIJIS PEIICHUs 3a/1a9 B 00JIaCTH OKPY>KAIOIICH Cpeibl, IIIaHUPOBAHUS TTOCTYIIKOB U
OLICHKH UX BO3MOXKHBIX MMOCJIEACTBUN IUISI OKPYIKAIOIIENA CPEBI.

[leHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTBHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOMN
MPaKTUKWA, TMOHMMAHUEM MAaTeMaTHYECKOW HayKuh Kak c]epbl YelOBEUYECKOM IeATebHOCTHU, OSTaloB €€ pa3BUTHUS U
3HAYMMOCTH ISl Pa3BUTHUS LIMBWIA3ALMU; OBJIAJICHUEM A3bIKOM MAaT€MaTUKU U MATEMAaTHYECKOW KyJIbTYpPOU KaK CPEICTBOM
MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH IIPOCKTHYIO U UCCIIEAOBATEIBCKYIO IESITEIbHOCTh MHANBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yJIbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro mnpeamera «MareMmaTtukay XapakTepU3yITCs
OBIIAJICHUEM YHHBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCliCMBUAMY, VHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeliCmEUAMU,
VHUBEPCAILHBIMU Pe2YIAMUBHBIMU 0CUCMBUIMU.

1) Vnusepcanvnvie noznasamenwvhwvie Oeiicmeus, obecneyusarom opmuposanue 0A308bIX KOSHUMUBHBIX
npoyeccos obyuaowuxcs (ocsoenue Memoo08 NO3HAHUSL OKPYHCAIOWe20 MUpd, NpUMeHeHUe J0SUYECKUX,
uccuedosamenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble Jornyeckue 1eMcTBUS:

e BBISBISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHATUN, OTHOIICHUN MEXIY

NOHATUAMU; (HOPMYITUPOBATH OMpPEAENCHUs TMOHSATUH; YCTaHABIMBATH CYIIECTBEHHBIN MpU3HAK Kiaccudukaimy,
OCHOBaHMS JIJIs1 0000IICHHS ¥ CPAaBHEHHMS, KPUTEPUH ITPOBOIMMOTO aHAIN3a;

e BOCIPUHHUMATH, POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJCHUS: YTBEPAUTEIbHBIE U OTpULIATEIbHbBIC, CIMHUYHBIE,
YaCTHBIE U OOIIIHE; YCIOBHBIE;



e BBISBIISITh MAaTEMATHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeurs B (hakTax, JAHHBIX, HAOMIOJACHUSX U
YTBEPKACHUAX; IPEAJIAraTb KPUTEPUU IS BBISIBIICHUS 3aKOHOMEPHOCTEW U TPOTUBOPEUN;

e JI€JIATHb BBIBOJBI C HKCIIOJIB30BAHHEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX WM HHAYKTHBHBIX YMO3AKIIOUYECHUU,
YMO3aKJIFOYEHHUH 10 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMATUUYECKUX YTBEP)KICHUH (MpsiMble U OT IPOTHUBHOIO),
BBICTPaWBaTh APTYMEHTALMIO, PUBOJUTh NPUMEPHI U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXICHHUS U
BBIBOJIBL;

e BbBIOMpaATh crnocod penieHUs y4eOHOHM 3aJauyu (CpaBHUBATh HECKOJBKO BAPUMAHTOB PEIICHMS, BhIOMpaTh HamOoJee
HNOAXOJSIIUNA ¢ yUETOM CaMOCTOATENBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciaeaoBareabCKHe AeliCTBYA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIIEIOBATEILCKUM HHCTPYMEHT MO3HAHMS; (POPMYJIMPOBATH BONPOCHI, (PUKCHUPYIOIINE
NPOTUBOpPEUNE, MPOOIEMY, YCTaHABIMBATh UCKOMOE U JIaHHOE, (DOPMUPOBATH TUIOTE3Yy, APTYMEHTUPOBATH CBOIO
MO3UIIMI0, MHCHUE;

IPOBOJUTh CAMOCTOSITEIIPHO CIIAHUPOBAHHBIA 3KCIICPUMEHT, HMCCIICOBAHUE IO YCTAaHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTUYECKOTO OOBEKTa, SBICHUS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBICHHUIMH,
IPOIIECCAMU;

CaMOCTOSITEILHO  (OPMYJIMPOBAaTh OOOOIICHUS W BBIBOJBI 110 pe3yJibTaTaM IIPOBEAEHHOTO HAOJIOICHMS,
UCCJICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH MOJYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U O00OIICHNUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUTATH IMPEIINOJIONKEHUS] O €ro Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora c nundgopmanueii:



e BBIIBJIIATDH )Ie(i)I/IIII/ITLI I/IH(I)OpMaIII/II/I, JaHHBIX, HGO6XO)II/IMBIX AJIs1 OTBETA Ha BOIIPOC U JJIsL PCHICHHA 3a1a4M;

e BBIOMpaTh HH(MOPMALMIO W3 HCTOYHUKOB PA3NIMYHBIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATU3UPOBaTh MU
UHTEPIIPETUPOBATh HH()OPMALINIO PA3IMYHBIX BUJOB U (HOPM IpeICTaBICHHUS,

e CTPYKTYpUPOBaTh MH(POPMALIMIO, IPEICTABIATH €€ B pa3IMUYHbIX (POpMax, WILTIOCTPUPOBATH ITpadUUECKH;

e OIICHMBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvuvie KOMMYHUKAMUBHbLE oelicmaus, obecneuusarom
chopmuposarnHocmo COYUANBHBIX HABBLIKOB 00YYAIOWUXCL.
Oo0menmue:

e BOCHPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBHUM C YCIOBHSMH M LEIAMU OOILIEHUS; SCHO, TOYHO,
IPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHMUSA B YCTHBIX M IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS IO XOMY PEIICHUS
3a/1a4i, KOMMEHTHPOBATH [1OJyYEHHBIN PE3yJIbTaT;

e B XOI€ OOCYXIEHHs 3aJaBaThb BOMNPOCHl IO CYIIECTBY O0OCYXIaeMOl TeMbl, MPOOIEMbI, pelaeMoi 3ajau,
BBICKA3bIBATh MHJICH, HAIICJICHHbIE HA IOMCK PEUICHHUS; COIMOCTABIIATh CBOM CYXKICHUS C CYXACHUSMH JPYTHUX

YYaCTHUKOB JMajiora, OOHApyXMBaTh pa3jIMdyue M CXOJCTBO IMO3UIIMHA; B KOPPEeKTHOU ¢dopme (HopMyIupoBaTh
pa3HOIIIacHsl, CBOU BO3PAXKEHUS;

e TMPEJCTABIATH PE3YyJIbTaThl PEUICHUS 3aJauM, SKCIIEPUMEHTA, UCCIIEIOBAHUS, MPOEKTAa; CAMOCTOSITEILHO BBIOUPATh
dbopMat BBICTYIUICHUS ¢ YUETOM 3a/1ay IPE3EHTAIMU U OCOOCHHOCTEN ayUTOPHUH.

CoTpyaHuuecTno:

e TIOHMMATh M MCIOJH30BATh MPEUMYIIECTBA KOMAHAHOW U UHAMBUIYATbHON paOOThl IPH PEUICHUU YUEeOHBIX 3a]1ad;
IPUHUMATh 1[EIb COBMECTHOM JI€ATENbHOCTH, TNIAHUPOBATH OPTraHU3aIMI0 COBMECTHON pabOThI, paciipeesiTh BUIbI
paboT, oroBapuBaThCs, 00CYkKAaTh MPOIIECC U PE3yIbTaT PabOTHI; 0000IaTh MHEHUSI HECKOJIBKUX JTFOJICH;



e y4YacTBOBAaTh B TPYyMNIOBBIX (Qopmax paboTel (0OCYXKIeHHUS, OOMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBITIOJIHATH CBOKO YacTh PabOThl M KOOPJWHHUPOBATh CBOW JIEHCTBUS C APYTMMH WICHAMH KOMAaHJBI; OICHHUBATH
Ka4eCTBO CBOETO BKJIaJa B OOMIUI TPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvuvie pecynamuensie oeiicmeus, obecneuusarom opmMuposarue cCmvliCl08bIX YCMAHOBOK U

HCUBHEHHBIX HABBLIKOG TUYHOCTIU.

Camoopranu3anus:

COCTaBJISITh IUIAH, QJITOPUTM pEUISHUs 3aJlaud, BBIOUpPATh CHOCOO pelIeHUs] ¢ YYETOM HMEIOIIUXCS PECypcoB U

COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUYETOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIBb:

e BJIAJICTh HABBIKAMM I[103HABATEJIbHOW pe(IEKCUU KaK OCO3HAHUs COBEPIIAEMBIX JIEUCTBUNH U MBICIUTEIIBHBIX
MPOIIECCOB, UX PE3YJbTATOB; BIAIETh CIOCOOAMH CAMOMIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ylibTata pelieHus
MaTeMaTHYEeCKOM 3aauu;

e MPEABUJIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTh KOPPEKTUBBI B AECATEIbHOCTh
HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH W YCIOBHUSAM, OOBSCHSATH NMPHUYMUHBI JTIOCTHOXKCHHUS WU HEIOCTUKEHUS
PE3yNbTATOB JIEATEILHOCTH, HAXOAUTh OIIHOKY, 1aBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY .

HPEAMETHBIE PE3YJIbTATDI
10 KVIACC

YuraTe U CTPOUTH TAOIUIBI U AUATPAMMBI.
OmneprpoBaTh MOHATUIMHU: CpEAHEE apruPMEeTHIECKOe, MeuaHa, HanOoblliee, HaMEHbIlIee 3HaYeHHE, pa3Max MacCHuBa

YHUCJIOBbLIX JaHHBIX.



OnepupoBaTh MOHATUSAMU: CIyYalHBIM 3KCHEPUMEHT (OMbIT) M Ciy4yailHO€ COOBITHE, 3JIEMEHTapHOE COOBbITHE
(371eMEHTapHBI KCXO0J1) CIIy4allHOTO OIbITa; HaXOAUTh BEPOATHOCTH B OMNbBITAX C PABHOBO3MOXHBIMHU CIIyYalHBIMU
COOBITUSIMHU, HAXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUN B M3YUYEHHBIX CIyYalHbIX SKCIIEPUMEHTAX.

Haxonute u ¢hopMyaupoBaTh COOBITUS: MEpeceYeHre U 00bEIMHEHNE JaHHBIX COOBITHI, COOBITHE, TPOTUBOIOIOKHOE
JAHHOMY COOBITHIO; MOJB30BATHCS UarpaMmMaMu Ddidiepa 1 GopMyIION CIOXKEHUSI BEPOSITHOCTEN NP PELICHUH 3a/1ay.

OmnepupoBaTh MOHATHUAMU: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMbIE COOBITHS; HAXOAUTh BEPOSATHOCTH C IOMOIIBIO
IIpaBuiia YMHOXKEHUS, C IOMOLIBIO J€pEBa CIIy4aiiHOTO OIIbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS TIPU PEILICHUU 3a/1a4.

OnepupoBaTh MOHATHAMU: HCIBITAHUE, HE3aBUCHMBIC HCIIBITAHUS, CEpUs MCIBITAHUW, YCIIEX M HeyJada,; HaXOIWUThb
BEPOSITHOCTU COOBITHI B CEpUM HE3aBUCUMBIX HCHBITAHUN /10 MEPBOT0O YyCIEXa; HAXOAUTh BEPOSITHOCTH COOBITHI B CEpPHUU
UCIIBITaHUN bepryun.

OnepupoBatrh MOHATUSMHU: CIIy4aiHasl BEJIMYMHA, PACIIPEIEICHUE BEPOATHOCTEN, AMarpaMMa paclpeesieHusl.

11 KUIIACC

CpaBHI/IBaTB BCPOATHOCTHU 3HAYCHUM CﬂyqaﬁHOﬁ BCIIMYHMHLI 11O PpACIIPCACICHHUIO HJIK C IIOMOIIBIO AXAI'PAMM.

OHCpI/IpOBaTB IMOHATUEM MATCMATHUYCCKOTO OXHWAAHHA, IIPUBOAUTL IIPUMCPBI, KAdK IPHUMCHACTCA MATCMATHYCCKOC
OXUaaHuec CJ'Iy‘I&fIHOfI BCIIMYUHBI HAXOJUTHb MAaTEMATHYCCKOC O KMAAHUC 110 JAHHOMY paCIpCaACIICHUIO.

Nmets IMpCaACTABJICHHUC O 3aKOHC OOJBIINX YHCEIL.

Nmets MMpCaACTABJICHHUC O HOPMAJIbHOM PaCIIPCACICHUU.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIJACC

Ne i/t

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMbl

KoaunuecTBo 4acos

Bcero

KoHnTtpoabHubie
padoThI

IIpakTHuyeckune
padoThI

JIeKTPOHHbBIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypchbl

Hpe,Z[CTaBJ'IeHI/Ie JaHHBIX WM OIIMCATCIIbHasA
CTaTHCTHKaA

CiydaiiHble ONBITHI U ClTyyaiiHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMH UCXO/IaMH

Onepanuu Haja COOBITUSIMH, CITOXKEHHE
BEPOSATHOCTEMN

VYcnoBHas BEpOATHOCTD, IEPEBO
CIIy4aifHOTO OTbITa, (hOpMyIIa MOJTHOMN
BEPOSITHOCTH M HE3aBUCUMOCTb COOBITHIT

DeMeHTbl KOMOMHATOPUKU

Cepuu mocie10BaTeIbHBIX UCTIBITAHUN

CrnyyaiiHble BEJTMUMHBI U paclipeesICHUs

(o <IN N e W V)]

O06001IeHME ¥ cucTeMaTU3alus 3HAHUN

N | N | Wb
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11 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBanue (uudposbie)
Ne ni/m Kontpoabusie | Ilpakruueckue Pp
pa3aesioB U TeM Bcero o0pa3oBare/ibHbIE
padoThI padoThI
MPOrpaMmbl pecypcsl
| MaremaTuyecKkoe OKHIaAHUE 4
CIIy4aliHOW BEJIMYMHBI
) Jucnepcus u ctaHIapTHOE 4 1
OTKJIOHEHHE CIIy4aliHON
BEJINYUHBI
3 3aKoH OOJNBIINX YHUCEI 3 1
4 HenpepsiBHbIE ciyualinbie )
BEJIMYMHBI (pacIipeesICHus])
5 HopmanbeHoe pacnipenenenus 2 1
6 [ToBTOpenue, 0600IEeHNE U 19 )
cUcTeMaTu3alus 3HaHUI
OBIIEE 34 2 3
KOJIMYECTBO
YACOB I10
[TPOTPAMME




ITOYPOYHOE INIAHUPOBAHUME
10 KIJACC

Ne i/t

Tema ypoka

KoauuyecTBo yacoB

JlaTa
U3yYeHH s

DJIEeKTPOHHbIE
undposbie
o0pa3oBaTejibHbIE

pecypcesbl

KonTpoasunie
Bcero P
padoTbI

IIpakTnuyeckue
padoThbI

[IpeacraBienye TaHHBIX C TTOMOIIBIO
TaOIIUI ¥ TUarpaMmm

Cpennee apudmeTHueckoe, MeIuaHa,
HaI/IGO.HBH_Iee 1 HAMUMCHBIICC 3HAYCHUA,
pa3max, AUCIEePCHsI, CTAaHIAPTHOES
OTKJIOHCHHEC YHUCJIIOBBIX Ha60pOB

Cpennee apudmeTHuecKkoe, MeIuaHa,
HauOOJIbIIIee U HAMMEHBIIIEE 3HAYCHUS,
pa3Max, AUCHepCHsi, CTAaHIaAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cpennee apudmeTndyeckoe, MeIaHa,
HauOOoJIbIlIee M HAUMEHBIIICE 3HAUCHUS,
pa3Max, IUCIepcusi, CTaHIapTHOE
OTKJIOHCHHUEC YHUCJIIOBBIX Ha60pOB

CrnyuaiiHble SKCIIEPUMEHTHI (OIBITHI) U
CiydaitHble COOBITHS. DJIeMEHTapHbBIE
COOBITHS (MCXOTBI)

BeposTHOCTH ciy4aifHOTO COOBITHSL.
BepositHOCTH COOBITHI B OIIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITUAMU




BeposiTHOCTB CitydaitHOTO COOBITHSI.

7 1
[TpakTuueckas pabora
Onepanuu Haa COOBITUAMHU:
2 nepeceveHre, 00beTMHECHUE COOBITHIA, i
MIPOTUBOTIOJIOKHBIE COOBITHSI.
Juarpammsl Diinepa
Omnepanuu Ha COOBITHAMMU:
9 nepeceveHue, 00beTMHCHUE COOBITHIA, |
IIPOTUBOIMOJIOKHBIE COOBITHSL.
Hwnarpammsl Diinepa
10 dopmyia CI0KEHUS BEPOSITHOCTEN |
VYcnoBHasA BEpOSITHOCT. Y MHOKEHHE
11 BeposATHOCTEN. JlepeBo cirydaifHOTO 1
HKCIIEpUMEHTA
VYcnoBHas BEPOSITHOCTb. Y MHOKEHHE
12 BEpPOSITHOCTEU. [lepeBo cirydaiiHOro 1
HKCIIEpUMEHTA
VYcnoBHasA BEpOSITHOCTb. Y MHOKEHHE
13 BeposiTHOCTEN. [lepeBo cirydaiiHOTO 1
HKCIIEpUMEHTA
14 dopMyIia MOJHOM BEPOSATHOCTH 1
15 ®opMyi1a OJITHOU BEPOATHOCTU 1
16 dopmyJia MOJTHON BEPOSITHOCTH. 1
HezaBucumeblie coObITHS
17 KoHnTtponbHas pabota 1
18 KomMOunHaTopHOE NMpaBUiio YMHOKECHHUS 1
19 [TepecTanoBku 1 paxTopua 1
1

20

Yuciio coueTaHui




Tpeyronpnuk I[ackaia. @opmyna

21 ounoma Herotona
bunapHbIil clydaiiHbIA OTBIT
(ucmpITaHue), yCHeX U Heyaya.

22 HesaBucumele ucneiranus. Cepus
HE3aBUCHUMBIX UCIBITAHUH J0 NEPBOIO
ycrexa

” Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm
Cepust HE3aBUCUMBIX UCTIBITAHUH.

24 [TpakTrueckas pabota c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TAOIHIL

25 CiyyaliHasi BeTuurHa

2% Pacnipenenenne BepOATHOCTEN.
Junarpamma pacnpeneneHus

7 CymMa 1 IpoU3BEICHHE CIIyYaiiHbIX
BEJIMYMH

)% CymMa ¥ Ipou3Be[CHUE CIIyYaiHbIX
BEJIMYMH

29 ITpumeps! pacpenesieHni, B TOM YHCIIE
reOMEeTpHUECcKOe U OMHOMHUAIBHOE

30 [Ipumeps! pacupeneneHuii, B TOM YHCIIe
reoMeTpUYECKOe U OMHOMHUATIBHOE

a1 [ToBTOpeHme, 0600IIEHNE 1
CUCTEMATH3alMsl 3HAHUU

0 [ToBTOpenue, 0600IIEHNE U
cucTeMaTu3alus 3HaHUM

33 HtoroBast KOHTpoJIbHAs paboTa




4 [ToBTOpenue, 0600IIEHNE U

cCUCTEMATU3aUd 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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11 KUIACC

KoJsmnuecTBo yacoB DJIeKTPOHHBIE
Ne i/ Tema ypoka Jara wippopbie
u3ydeHusi | oOpa3oBaTebHbIE
pecypcesl
B Konrpoasnsie | Ilpakrtuyeckue
cero padoThI padoThI

[ToBTOpenue, oOoOIICHME,

CUCTEMaTH3alMsl 3HAHUM. |

Cnyyaiinple  ONBITBI |

BEPOATHOCTH  CIIyYaWHBIX

COOBITHH. Cepuu

HE3aBUCUMBIX UCTIBITAHUN

[ToBTOpeHue, 00600IICHNE,

CUCTEeMaTu3alusl 3HaHHI. 1

Cnyyaiinple  ONBITBI U

BEPOSITHOCTH  CIIy4YalHBIX

COOBITHI. Cepun

HE3aBHCUMBIX

WCIIBITAHUHI

[ToBTOpeHme, 00600MICHME,

CUCTEeMaTu3alusl  3HaHHI. 1

CnyvaiiHple  ONBITBI  H
BEPOSITHOCTH  CIIy4alHBIX
COOBITHI. Cepun
HE3aBHCHMBIX

WCIIBITAHUHI




[ToBTOpeHue, oOoOIICHHE,
CUCTeMaTH3allis 3HAHUU.
CrnydaiiHple  ONBITBI U
BEPOSITHOCTH  CIIy4alHBIX
COOBITHIA. Cepun
HE3aBHCUMBIX

WCIIBITAHUI

[Tpumeps! npuMeHeHUs
MaTeMaTH4eCKOTo
OKuJaHus (CTpaxoBaHUE,
joTepest)

Marematuyeckoe
0XKHJIaHUE CYMMBbI
CIIy4YalHBIX BEJIMYUH

Marematnueckoe
OKHIaHUE

TC€OMETPHYECKOTO U
OMHOMHUAJIEHOTO
pacrpeaeseHIi

Marematuyeckoe
OKHIaHUE




F€OMETPUYECKOTO U
OMHOMUAIIBEHOTO
pacrpeneseHun

Jucnepcus u cTaHapTHOE
OTKJIOHEHHE

10

I{chepcuﬂ " CTaHAAapPTHOC
OTKJIOHCHHC

11

Jucnepcun
T€OMETPUYECKO
rou
OMHOMHUATBHOT
0
pacupeneneHus

12

[TpakTuueckas padoTa ¢
HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIT

13

3axoH OONBIINX YHCEIL.
Br16opounbIii MeTO
HUCCIeI0BaHUN

14

3aKk0H OOMBIINX YUCEIL.
Bri6opounsiii MmeTox
HUCCIeI0BaHUN

15

[TpakTuyeckas pabora ¢
HCIIOJIL30BAHUEM
AJICKTPOHHBIX TAOJIUIT

16

HToroBast KOHTpOIbHAS
pabota

17

IIpuMeps! HepepbIBHBIX
CIIy4alHBbIX BEJIMYUH.
@yHKIUS ITIOTHOCTH

pacnpeneieHus.
PaBrOomepHOE

pachpesielieHUe U ero




CBOMCTBA

18

IIpumeps! HepepbIBHBIX
CIy4alHbIX BEJIMYHH.
@yHKIMS ITIOTHOCTH

pacrpeneneHus.
PaBHOMEpHOE

pacrpeiesieHue U ero
CBOMCTBA

19

3ajaun, NIpUBOASAIINE K
HOpMaJIbHOMY
pacnpenenennio. OyHKIUSA
IJIOTHOCTH U CBOWCTBA
HOPMAaJIbHOTO
pacrpeeneHust

20

[TpakTrueckas padoTa ¢
HCIIOJIL30BaHUEM
AJICKTPOHHBIX TaOJUIL

21

[ToBTOpEeHME, 0000IIEHNE 1




cCUCTEMATH3ALMA 3HAHUH.
OmucareinpbHasi CTaTUCTUKA

22

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTHu3alus 3HaHUM.
OnucareinnHast CTaTUCTHKA

23

[ToBTOpenue, 0600IIEeHNE U

CUCTEMATH3ALMA 3HAHUH.
OIBITEI C

PaBHOBO3MOXXHBIMU
3JIEMEHTaPHBIMU
COOBITUAMU

24

[ToBTOpeHme, 06001IeHNE 1

cUCTEMAaTH3alUI 3HAHUI.
OTIBITHI C

PaBHOBO3MOYXHBIMHU
3JIEMEHTapPHBIMU
COOBITHSIMH

25

[ToBTOpenue, 0600IIEeHNE U
CUCTeMaTH3allvs 3HAHUH.
Brrunciienne BepoaTHOCTEM
COOBITUH C TPUMEHEHHEM
dbopmyn u rpaduuecKux
METO/IOB

(koopauHaTHAs TpsAMas,
JIepeBo,

quarpamma Jiiepa)

26

[ToBTOpEeHue, 06001mIEeHNE 1
CHCTEMATHU3allUs 3HAHHH.
Brrunicienue BeposiTHOCTEH
COOBITHIA C IPUMECHEHUEM
dbopmyn u rpapuUecKuX
METOJIOB

(koopauHaATHAs TIpsiMas,




IepeBo,
auarpamma Diiepa)

27

[ToBTOpenue, 0600IIEeHNE U
CUCTEMAaTHU3AIUs 3HAHUM.
Brrunciienne BepoaTHOCTEM
COOBITUI C IPUMEHEHHEM
dhopmyn u rpaduuecKux
METOJIOB

(xoopaMHaTHAs npsAMas,
IepeBo,




nuarpaMma Diepa)

28

[ToBTOpenue, 0600IIEHNE U
CUCTEMaTHU3ALMS 3HAHUM.
Brrunciienue BepoaTHOCTEM
COOBITUH C TPUMEHEHHEM
dbopmyn u rpaduuecKux
METOJIOB

(koopauHaTHAs TpsAMas,
JepeBo,

auarpamMma Jusepa)

29

[ToBTOpeHme, 06001IeHNE 1
CHCTEMATHU3allUs 3HAHUH.
CrydaiiHble BEJIMYMHBI U
pacrpeeieHus

30

[ToBTOpeHme, 0600IIEHNE U
CHCTEMATHU3allus 3HAHHH.
CrnyuaiiHble BETUYUHBI U
pacrpeesieHus

31

[ToBTOpenue, 0600IIEeHNE U
CUCTEMaTHU3alMs 3HAHUM.
Maremarnueckoe
OKHJIaHUE CIIy4alHON
BEJIMYMHBI

32

[ToBTOpeHME, 0600IIEHNE 1
cHCTEMaTH3aIs 3HAaHWH.
MaremaTtuueckoe
OXXHUJaHUE CITy4aitHOMN
BEJIMYHHBI

33

HToroBast KOHTpOIbHAS
pabota

34

[ToBTOpEHME,
o0o0meHne u
CHUCTEMAaTHU3ALN




s 3HAHUH
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