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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «AJredpa W Haudalla MaTEMaTUYECKOTO aHAJIU3a» SIBIISIETCS
OJIHMM W3 HauOoJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOiiero oOpa3oBaHwMs,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH OOecleurnBaeT MHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHHUS! BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JAPYTrOd CTOPOHBI, (OPMUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIICHHE 00Y4aloNIMXcs Ha yPOBHE, HEOOXOAUMOM
JUIL OCBOEHHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliudecsi OBJIaJIEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HaykKu, KOTopas (OpMYyIHpPYyET CBOHM
JOCTHKEHHSI B MATEMaTH4YeCcKoil hopme.

VY4eOHbIii Kypc anreOpsl U Hadajd MaTEeMaTHYECKOTO aHajau3a 3aKiajblBacT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUs 3aKOHAMH (PU3UKH, XUMUHU, OUOJIOTHH,
MOHUMAaHUSl OCHOBHBIX TEHJICHUUNA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOMN JKU3HH,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX JUIS JaJbHEWIIero oOpa3oBaHUS U B
MOBCEIHEBHOM KU3HU. B TO ke Bpems OBliaJieHue aOCTPAaKTHBIMH M JIOTMYECKH
CTPOTMMH KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKJICHHS C TOMOLIBIO MHAYKLIMU M PacCyX1aTh JAEAYKTHBHO, MUCIIOJIb30BATh
00001IeHHEe ¥ KOHKPETH3allMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (QOopMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIICHHE.

B xonme m3yuenus: yueOHOrO Kypca «Anrebpa M Havajga MaTEMaTHYECKOTO
aHaM3a» OOyYaroIMecs: MOJy4YaloT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN PEealbHbIX CHUTYalMi,
UHTEPHpPETAllMd  TOJYYEHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE, HAyKe M HUCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPaAMH.

VYyebHblli Kypc 00JafaeT 3HAYUTENIbHBIM BOCIUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peau3yeTcsi Kak 4Yepe3 y4yeOHBbIM wmaTepuan, CHocOoOCTBYIONIUN
(bopMUPOBaHNIO HAYYHOTO MHPOBO33PEHHsS, TaK U dYepe3 crneuuuxy ydeOHOit
NeSTeNIbHOCTH, TpeOyIoleld MpOJOKUTEIbHOM  KOHIIEHTPAlMM BHHUMAaHU,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYyYEHHBIH
pe3yJbTar.

B ocnoBe Mmeroamku oOyueHus anrebpe W HadajgaM MaTeMaTHUYECKOTO
aHaJIN3a JISKUT JCATEIHbHOCTHBIN PUHIIAI 00yYEHUS.

B crpykType yueOGHOro kypca «Aiurebpa M Hayajga MaTeMaTH4YeCKOTrO
aHaJIM3a» BBIIEJIEHBI CIEIYIOUIUE COAEpPKATEIbHO-METOAMYECKe JTUHUM: «Hucna
U BeIYMCIICHU», «DyHKIMN U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHanusa», «MHOXecTBa U Joruka». Bce OCHOBHbIE



COJIEPKATEIIbHO-METOANYECKUE JIMHUM M3y4YaloTCd Ha MPOTSHKEHUU JIBYX JIET
oOyueHus Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Ipyra W MOCTETEHHO HACHIAsACh HOBBIMH T€MaMU U pasnenamu. [laHHBIN
y4eOHBIH KypC SIBISE€TCSA WHTETPATHUBHBIM, MOCKOJIBKY OOBEAMHAET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MATEMaTUUECKUN aHaJINW3, TEOpUsS MHOKECTB, MaTeMaTH4ecKas
goruka u gpyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
MIMPOKUM MATEMaTHYECKUM alllapaToM, y HUX MOCIEI0BATeIbHO (HOpMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKYyl0 MOJIENb peabHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE IIPU U3YYEHUH y4eOHOTro Kypca, JUis
pelIeHus] CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYEeCKON 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOMYECKass JTUHUS «YMciaa U BBIYMCICHUS» 3aBEPILACT
(opMUpOBaHNE HABBIKOB HCIIOIb30BaHUsS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpeanero o0iiero
oOpa3zoBaHud 0co0O€ BHUMaHue yaensercss (OPMUPOBAHHMIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIKUX B ce0s HCHOJIb30BaHUE PA3IUYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS, OIEHUBATh YHMCIIOBBIC BBIPAKECHHS, pabOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYarolmIMMCS MHOXKECTBAa HATypalbHbBIX, IIEJBIX,
palMOHANbHBIX M JCHCTBUTENIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4HMCell. B KaXIOM M3 3TUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIelu(UISCKUe 3aJaud W ONepaluu: JeJIeHHe HaIelo,
OTEPUPOBAHUE OCTATKAMH HA MHOXECTBE LENbIX YHCEN, OCOObIe CBOWCTBA
palMOHANbHBIX M HUPPALMOHANBHBIX YuCel, apupMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocieoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJIb3yeMBIX YHUCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHS AJI PEIICHHS PA3IUYHBIX 33724
dbopMupyeTcss IpeacTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKH U €€ poyid B
IOCTPOECHUU MOJIEJEN peaJlbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHS W HEPABEHCTBa» PEATM3YeTCs Ha MPOTSHKEHUU BCETro
oOyueHusi Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasnene Ilporpammbl IpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalol[uecsl OBIAJCBAIOT PA3NMYHBIMU METOJAMU  PEIICHUS
palMOHANBbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TaKkXkKe 3ajad,
colepkamux mnapameTpel. [lodydyeHHbIE yMEHHMS IIMPOKO HCIOJIB3YIOTCS IpH
UCCIIeIOBaHUH (YHKIMI C MOMOIIBIO TMPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX



3a/a4y M 33724 Ha HAXOXJCHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (PYHKITUU.
JlanHast conmepkaTesibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHHI
BBINIOJIHATH ~ pacy€Tsl 1o  QopMmynaMm, mpeoOpa3oBaHMsl  palMOHAIbHBIX,
UPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKKe BBIPAKCHUH,
collepKalux CTerneHn W Jorapudmel. brarogaps wu3ydeHuio anredpamdecKkoro
MaTepuaiia  IPOUCXOIUT  JajibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAKTHOTO MBINIUICHUSI OO0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JIETYKTHBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (opmMamu,  INpeACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BUJIE PABEHCTB W HEPaBEHCTB. AnredOpa
npeanaraet d(PQeKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aja4, HarjsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeTOANYecKass JuHUA «DyHKIMA # TpaduKu» TECHO
NeperuieTaeTcsa ¢ JAPYrMMH JIMHUAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33a€T MOCIIEIOBATENbHOCTD U3YUEeHHsI MaTepuana. M3yuenue creneHHoi,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpadMKOB, UCTIOJIb30BaHUE (DYHKITUI IS pEIICHUs 3aJa4 U3 APYTUX YUEOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk U C PEIICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCHUMOCTU MEXIY
pa3sTUYHBIMU BETUYMHAMH, HCCIEOBaTh IMOJYyYEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIWYMHAMHU B
paznuuHoM ¢opme: aHaIUTHYECKOU, rpaduueckoi u cioBecHou. Ero uzydenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTnyeckoro aHalivsa» MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPHUTh KPyT KaK MaTeMaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX OOyYaromuMcs, TaKk KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOWTH
rpa@uku  CIOXKHBIX (GYHKUMNA, ONpENensiTh HUX HauOOJIbIIME U HAWUMEHbBIIHE
3HAYEHUA, BBIYUCIATH IUIOMAAU (GUryp U 0ObEMBI TN, HaXOAUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIETIEd peallbHbIX CUTYaIluH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEIIeHHEe B MPUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMUYECKHX, 3aJja4ax. 3HAKOMCTBO ¢ OCHOBAMH MAaT€MaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-TOTHUYECKOTO U
KPEaTUBHOTO MBITIICHUS, (DOPMUPOBAHUIO yYMEHUN pACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE W UCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONINXCS PE3YJIbTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKast TUHUS «MHOKECTBA M JIOTHKA» BKIIIOUYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MaTEMaTHUKH
U TIpeaiaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIUNA BCE pa3elibl
MaTeMaTUKH H €€ TPWIOKCHUH, OHU CBSA3BIBAIOT pa3HbIE MaTEMAaTHUYCCKHE
TUCIUIUIMHBI W WX TPWIOKEHUS B eAauHoe Ienoe. [loaTtoMy BaxkHO 1aTh
BO3MOXKHOCTh OOydYarImeMycs MOHUMATh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BaTh €r0 ISl BHIPAXKEHHUS CBOUX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTb OOOCHOBAaHUNM U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHUS  JOKA3aTEeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUICHUS
00y4JaroIuXcsl, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTHUECKOTO MBITTUICHHS.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJECIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJENIEH pealbHbIX
CUTYyallMii, WCCIEAOBAHMS O3THX MOJEIEH C TMOMOIIBIO ammapaTra anreOpbl u
MaTEMaTUYECKOTO aHajn3a, WHTEPHpPETalUyd TOTYYEHHBIX pe3yJNbTaToB. Takwue
3aJlaHuA BIUIETEHBI B KXK/BIM U3 Pa3esioB MIPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCS I PEIIeHHs MPUKIATHBIX 3amad. [lpu
pEIICHNM  pEabHBIX  MPAKTHYECKUX  3a7a4  OOydYarolIuecs  Pa3BUBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTUI0, 0000maTh W  KOHKPETHU3UPOBATH  MPOOIEMY.
JlesTenpbHOCTh 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a]1a4
OpPraHU3yeTCs B MIPOIIECCe N3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hadaia
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3ydenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuc/i1a ¥ BBIYUCTICHUSA

PannonanbHble yncia. OOBIKHOBEHHbIE W JECATUYHBIE OpPOOHM, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. IlpumeHeHue apoOelt W MPOIECHTOB IS
pelIeHns MPUKIAJAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIIE 3HaHUI U pEAIbHOW KU3HU.

JeucrBurenbHble uyucia. PanvoHalbHbIE YW UPPAUMOHAIBHBIE YHCIA.
ApudmeTnueckue  Onepandd ¢ JIGHCTBUTENBHBIMH  YHMCIaMH.  MOIyib
JIEHCTBUTEIILHOTO YHCIIa U €r0o CBOMcTBa. [IpubnmkEHnHbie BBIUKUCICHUS, TTpaBUia
OKpPYTJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUM.

Crenenp ¢ uenpiM mnokaszareneMmM. bumHoM Hbrorona. Hcenons3oBanue
NOAXOASIIENH POPMBI 3aIUCH TEUCTBUTENIbHBIX YHCEI JUIsl PEIICHUS PAKTHYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEHCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsTHUHblE W HaATypajbHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHHUs-cieIcTBUSA. HepaBeHCTBO,
pelIeHne HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOroudseHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
kodpdunuentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHN U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI penieHus
MppALMOHATIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELIEHUS MOKA3aTEJbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpRXXEHH, COAEpKAITUX JTOTapU(MBI.

Jlorapupmuyeckue YpaBHEHUSI. OcHOBHBIC METOJIbI pereHus
JorapuMUYECKUX YPABHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakeHH. Pellienre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucteM NMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHEeHMI. OrnpenenuTens MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BHIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs s PEeIIeHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHMe NpUKIaIHBIX 3aJad C ITOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinenmoBanue MNOCTPOCHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne mMareMaTUYEeCKUX MOJIENIEM pPEaJTbHOU CUTyallMd C MOMOIIBIO
YpPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@OyHkusA, crnocoObl 3amanus (yHKUMU. B3aumHO oOpaTHble (YHKLHH.
Kommnosummst  pynkiuit. I'paduk  yHkmum. DnemeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIH.

OO6unactp ompenenaeHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkimm.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HauMeHsblee 3HadeHus1 QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JIpOOHO-IMHEHHAass (YHKIUU. DJIeMEHTapHOE
MCCJIEIOBAHNUE U MTOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATYpaJIbHBIM U IIEJBIM Moka3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaguK KOpHA N-OM CTEMEHUM Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[loka3zaTtenbHass U jorapupmuyeckas (QPyHKUUU, UX CBOHCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S pelIeHUs ypaBHEHUH.

TpuronoMmerpuyeckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUHNA YUCIOBOTO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCMMOCTH B peaJbHBIX IMpoleccax M SIBICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE u OrpaHUYCHHbIE
MIOCJIEOBATENBHOCTHA. VICTOpHSA BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHaIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
MPOrpeccuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Hucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnonb30BaHWE TPOTPECCHMU  [Jis  PEILICHHs pealbHbIX 3aj1ay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHbIe (YHKIIMM W WX CBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (QYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJI PEUICHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENMPEPBIBHBIX
GyHKUMNA U1 pelieHus 3a/1ay.

[lepBas u BTOpast mponsBoaHbIe GyHKIHH. OnpeneneHue, rTeOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHUE KacaTelbHOU K rpaduKy (yHKIIHH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUK (PYHKIIH.

MHo:xecTBa U JIOTMKA

MHoO)kecTBO, omnepanuy HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETMKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJad W3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nenslie uncna. [I[puMeHeHrne MpU3HAKOB JIETMMOCTU LEIbIX
yuces, HauOosbmuid obuui genutens (nanee — HOJl) u HaumeHsbliee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkianaa sl peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uwucna. AnreOpanueckas W TpUTOHOMETpUuYeckas (opMbl
3alUCU KOMIUIEKCHOTO YHclia. ApudpMeTudeckue omnepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIsl pelieHns] PU3NYECKUX U T€OMETPUUECKUX 3a/ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma U COBOKYNHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTApU(DMHUECCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYIHOCTEH paIlMOHAIbHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTAPUPMUICCKUX YPAaBHCHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMMU.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3Iu4HbIX 00JlacTell HayKHM W peajbHOU
KU3HU, UHTEPHPETALINS MOTYYEHHBIX PE3YIbTATOB.

DYyHKIUN U TPaPUKH

['padux xommosurnuu ¢yuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMHN, UX CBOUCTBA U TpadUKH.

['papuueckre mMeTonbl pElIeHHUs YpaBHEHH W HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (QyHKIMI A7 HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEIICHUM 3aJad U3 JPYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpumeneHnue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOONbIIEr0 W HAUMMEHBIIET0  3HAYECHHI
HENPEePbIBHON (YHKLMU HA OTPE3KE.

[IpuMeHeHne NOPOU3BOJHOM [JI1 HAXOXKICHUS HAWIY4YLIEro pEHIeHUs B
MPUKIIAIHBIX 3a/ladax, sl OMpENENIeHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3aIaHHOTO (hOPMYJION UJTH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkImi. [IpaBuiia HaX0XeHUS TEPBOOOPA3HBIX.

WNnTerpain. ['eomeTprueckui CMBICJI WHTErpala. Brruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOnuiia.

[IpumeHeHue uHTErpana A HAXOXACHUS IUIONIaJAeH IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIaTbHbIX YpaBHEHUN. MartemaTtnueckoe
MOJICIMPOBAHUE pEAJbHBIX MPOLECCOB C TMOMOUIbI0 AU depeHIInaIbHbIX
YPaBHEHUM.

INTAHUPYEMBIE PE3VIIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UITNN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOI'O  YJIEHA  POCCHMCKOTO o0I1IeCTBa, MIPEJICTABJIICHUE 0
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYD, SBJICHUH,



poLeyp TPaXJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMA MHCTUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKJTaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHXKEHUW B JPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUH HAyKM U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1ay, PEIICHUN, PACCYKIECHUN, BOCTPUUMYHBOCTD
K MaTeMaTUYECKHUM acIleKTaM pa3jnyHbIX BUJIOB UCKYCCTBa;

5) pu3u4eCcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOTro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTJIbIXa, peryispHas ¢u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICEHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIHHON €SI TENHHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIO0Us, HHTEpec K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oymymieli mpodeccurn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHUYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUUM BCEW JKU3HHU, TOTOBHOCTb K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUECKUX 3aJl1ady MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

c(hOpMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TOHUMAHHUE BIIMSHUS
COIMATTbHO-2KOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpeibl, OCO3HaHUE II100AbHOTO XapaKkTepa dKOJIOTHYECKUX MpoOIeM, OpUEHTALUS
HAa TPUMEHEHHE MAaTeMaTUYeCKHX 3HAaHWW IS pelIeHHus] 3ajad B 00JacTH
OKpYXarollel Cpefpl, IJaHUPOBAHUE IIOCTYNKOB W OIIEHKM HMX BO3MOKHBIX
MOCTIEICTBUI JIJI1 OKPY KAIOIIEH CPEbI;



8) HeHHOCTH HAYYHOr0 TO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW U OONICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYeCKOW HayKdh Kak c(epbl YeIOBEYECKOW MESITEIbHOCTH, ATAloB €€
pa3BUTUA M 3HAYUMOCTH JJISI PA3BUTUS UMUBWIM3ALMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUK M MaTEeMaTU4YeCKOM KyJIbTypOH Kak CpEJACTBOM TO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh IPOEKTHYIO U HUCCIEIOBATEIbCKYIO JESITEIHHOCTh
WHJIMBUAYAJIbHO U B TPYIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble jornueckue aeiicTBMs:

BBISBJISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCUpUKAIIIH,
OCHOBaHMSI /17151 0000IIEHNSI U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIM3a;

BOCIIpUHUMATh,  (OpPMYyIUpPOBaTh U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIIE, YCIOBHBIC;

BBISIBIISITh MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (aKkTax, JNaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSIX, MpeajaraTb KpUTEPUHU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNI;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIMI
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBAThH APTYMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI,

BBIOMpaTh CMoco0 perieHus ydeOHOM 3amayu  (CpaBHHMBATh HECKOJIBKO
BAPUMAHTOB  pEIIEHHUs, BbIOMpaTh HaumOoJee MOAXONAIMH C  Y4ETOM
CaMOCTOSITEJILHO BBIJCJICHHBIX KPUTEPUEB).

ba3oBrblie ucciaenoBare/bckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
bopMyaupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOe, (OpMHUPOBATh THUIOTE3Y, apryMEHTHPOBATh
CBOIO ITO3ULINIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJICHHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBEKTAMHU, SIBICHHUSIMU, IPOLECCAMU;



CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJBI IO pe3yJbTaTaM
MPOBEIEHHOTO  HAOIO/IEHUS, MCCIENOBAaHUA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BHTHE IMIPOIecca, a TakKe BBIIBUTATH
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBIBIIATH JACPUIIMTH MH(POpPMAIIUU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a9H;

BBIOMpPATh MH()OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIUIO, MPEICTABIATh, €€ B pasIWyHBIX (hopmax,
WJUTIOCTPUPOBATH TpadhUUIECKH;

OILICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMH OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpAa)KaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOJay pelIeHUs 3ajlayH,
KOMMEHTHUPOBATH MMOJYyUYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXXIICHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX)IaeMOU TEMHI,
npoOJieMBl, pelIaeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha ITOHUCK
pEIIeHUs, COIMOCTaBIATh CBOU CYXJACHHUS C CYXKIACHUSMH JPYTHMX YYaCTHHUKOB
JManora, oOHapyXUBaTh Pa3jWyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOH (opme
(bopMyIIHpOBaTH pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPEJICTABIISATh PE3YJIbTAThl PELICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIEIOBAHUA,
IPOEKTa, CAaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MpEe3CHTAIMU U OCOOCHHOCTEH ay IUTOPHHU.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBHSA

Camoopranusanus:

COCTaBJISITh IIJIaH, AITOPUTM PEIICHUS 33a/1aud, BEIOUpaATh CIOCO0 perieHus ¢
y4ETOM MUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH ¢ Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  peduieKCMW KAk  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH



crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca W pe3yibTara pelieHHs
MaTeMaTUYeCKOMN 3aJlauu;

NPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a]a4H,
BHOCUTbH KOPPEKTHBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD IPUINHBI
JOCTHXKEHUSI WIIM HEJIOCTHXKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTH OLIMOKY,
JIaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEJBHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUAYaIbHOM
paboThl MNpu pelleHuH Y4YeOHbIX 3a7ad, NPUHUMATh 1eJb COBMECTHOM
NEeATENbHOCTH, IJIaHUPOBATH OPraHU3alMI0 COBMECTHOM palOoThl, pacnpeneisiTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh MPOIECC W Pe3yJabTaT padoTHI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykAeHMsS, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTb padOTBl H
KOOPJMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU YJE€HAMU KOMAaH/bl, OLICHUBATh
KaueCTBO CBOET0 BKJaJa B OOLIMN MPOAYKT MO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy obOyuyenuss B 10 kjacce oOydYarouiuiicss MOJIYYUT CIEAYIOIIHE
MpeIMETHBIE PE3yJIbTAThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHAITU3a»:

Yucsia ¥ BIYMCICHUSA:

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: pallMOHAIBHOE YUCIO0, OECKOHEUHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HUPPALMOHATIBHOE YHUCIO, MHOXECTBa
PAlMOHAJIBHBIX U IEVUCTBUTEIBHBIX YUCEN, MOIYJb JACUCTBUTEIBHOTO YHCIIA;

OPUMEHATh JpoOM M NPOLUEHTHl Ui PELICHWs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSThH NMPUOIMKEHHBIE BBIYUCIICHUS, TTpaBUiia OKPYTJICHUS, MPUKUIKY U
OLICHKY p€3yJbTaTa BEIYUCICHNUM;

CBOOOJHO ONEPUPOBAaTH TMOHATHEM: CTENEHb C LEJbIM I0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (OpMY 3alUCU JEHCTBUTEIBHBIX YHCEI IS PEeLICHHUS
IIPAKTUYECKUX 3a7a4 U IIPEACTABIICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOOJ/IHO ONEPUPOBATH MOHATUEM: CTETIEHDb C PALIMOHAJIBHBIM IT0Ka3aTeNeM;



CBOOOJIHO OMNEpPUpPOBATh MOHATHSAMH: JIOTapu(dM 4YHUCIA, AECATUYHBIE HU
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOT'0 apTyMEHTA;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC M apKTAHT€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHATHSIMHU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHbIE METOJbl PEIICHUS PpPalUOHAIBHBIX M JIPOOHO-
palMOHAJBHBIX YPaBHEHHM, IPUMEHSITh METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOIHO OMEpPUpPOBATh MOHATHUSMHU: MHOTOWIEH OT OJHON NEepeMEHHOH,
MHOTOYIEH C LEIbIMU KOI(PQPUIMEHTaAMHU, KOPHU MHOIOWIEHA, IPUMEHSITh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKoM, TeopeMy besy u teopemy Buera
JUISL PELIeHUs 3a/1a4;

CcBOOOJIHO ONEepUpOBaTh TOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 KW €ro TeOMETPUYECKUH CMBICIH,
MCIIOJb30BaTh CBOWCTBA ONPENENUTENs 2 X 2 I BBIYKCICHUS €r0 3HAYCHUS,
IIPUMEHSTh ONPENEIUTENN Il PEUIEHUS CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTyallu! C MIOMOUIbIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
WCCJIEIOBATh ITOCTPOEHHBIE MOJENM C IIOMOIIBIO MATpHUIl U OIpEACIINTENEH,
MHTEPIIPETUPOBATD MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHCTBUA C KOPHAMHM JUIsl [peoOpa3oBaHUs
BBIPAKCHU;

BBITNOJIHATH Pe0o0pa30BaHMsI UUCIOBBIX BBIPAKEHUH, COAECPKAILUX CTEIIEHU C
palMOHAJIBbHBIM [TOKA3aTEIIEM;

UCII0JIb30BaTh CBOICTBa aorapupmMoB TS npeoOpa3oBaHus
Jorapu(p)MUUYECKUX BBIPAKEHUH;

CBOOO/IHO ONEpPUPOBATH MOHATUSMHU: HUPpPALMOHAIBHBIE, MOKA3aTEIbHbIE U
Jorapu(pMUYECKUE YPaBHEHUSI, HAXOJIUTh UX PEIICHUS C OMOIIbIO0 PABHOCUIIbHBIX
IIEPEXO0/I0B WIIN OCYIIECTBIISAA IPOBEPKY KOPHEM;

IPUMEHATHh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisi TpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAKECHHI;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;



MOJICIMPOBaTh peajibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKEHUSI, YpPAaBHEHMs, HEpPaBEHCTBAa IO YCIOBUIO 3a/layd, WUCCIEAO0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DOyHKuMU ¥ rpagukm:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/1aHusl (QYyHKIUH,
B3aMMHO OOpaTHbIe (YHKIMMU, KOMMO3WIUS (QYyHKIMH, Trpaduk GyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: OOJACTh OMNPEAEICHUS U MHOXKECTBO
3HaYeHUH PyHKUIUHU, HYJIH QYHKIIUU, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpOBaTh TMOHATUSMU: UYETHBIE U HEYETHbIE (DYHKIIUH,
nepuoandeckrie QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIMM, HAuOoIbllee W HauMEHbIIee 3HAa4eHWE (QYHKIUH Ha
POMEXKYTKE;

CBOOOJTHO OTNEPUPOBATH MOHATUSAMU: CTeNeHHAs! (YHKIMS C HATYpaJIbHBIM U
[ENBIM TIOKa3aTeneM, rpa@uk CTEeNeHHOW (QYHKIHMH C HATypalbHBIM M IIENIBIM
NoKasareyieM, rpauk KOpHsS N-OM CTENEeHHM Kak (yHKUUU OOpATHOW CTENEHH C
HaTypaJIbHbIM IOKa3aTeleM;

ONEepUpOBaTh TOHATUSAMU: JUHEWHAs, KBaJApaTUyHas U JpOOHO-TMHEHHas
(GYHKIIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHHE UX TPA(HKOB;

CcBOOOIHO OMEpUPOBATh MOHATUAMH: TOKA3aTeNbHAS W JIOTaprU(pMUUEcKas
GyHKIUMA, WX CBOWCTBA W TpaduKH, HCIONH30BATh UX TpaduKu Uil pemieHus
YPaBHCHUI;

CBOOOJIHO ONEpUPOBATh TIOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTB,
oTpeieTIeHNe TPUTOHOMETPHUUECKUX (PYHKIIMI YUCIOBOTO apTryMEHTa;

UCIONb30BaTh TIpaduku (GyHKIUN JUId  HCCIEAOBAaHUS TPOLECCOB U
3aBUCUMOCTEN MpPH PEIIeHUH 33Ja4 U3 APYTHX YYEOHBIX MPEAMETOB U peaIbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

Hauaja maTeMaTH4eCcKOro aHAJIM3a:

cBOOO/IHO OMNEpUPOBATh MOHATUSAMU: apudMeTHdeckass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIIAasi T€OMETPUUECKas MPOTPECCHsl, IMHEUHBIN U
AKCMOHEHIIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAaHTE;

UCIOJIb30BaTh IPOrPECCUM JJIsl PELICHUS pPEaNbHBIX 3a]ad TNPUKIAJTHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MOCJIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OrpPAaHUYEHHBIE IOCIEAOBATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXJACHHS MaTeMaTHUYEeCKOro aHaliM3a Kak aHaiausa
OECKOHEUYHO MaJbIX;



CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: HENPEPHIBHbIE (DYHKIIUH, TOYKU
paspbiBa rpaduka GyHKIIMH, aCHMIOTOTHI Tpaduka GyHKIINY;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIHUS, HEIMpepbIBHasT Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIUM JIJIs1 pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATHUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTtenbHas K rpaduky GyHKIUY;

BBIYUCIISATh MPOU3BOJIHBIE CYMMBI, MPOU3BEJEHHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIMH, 3HaTh NPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUH;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUPOBATh  MOHSATHUAMH: MHOXKECTBO, OINEpallMU  HaJ
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MPEAMETOB;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: OINpEJEIeHUEe, TEOpeMa, ypaBHEHME-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YpPaBHEHHS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce 0Oy4aromMiiCs MOJYYUT CIIEIYIOIINE
MpeAMETHBIE PE3yIbTaThl MO OTJAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATUSMH: HATypajJbHOE U IEJ0€ YHCIIO,
MHOJKECTBA HATYpPAJIbHBIX M ILEJbIX YHMCEJ, UCHOJIb30BaTh NMPU3HAKHU JIEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX uncen A peuleHus 3a/1a4d, IPUMEHATh
anroput™ EBknuaa;

CBOOOJIHO OMNEPUPOBATh IMOHATHEM OCTaTKa [0 MOJIYJIIO, 3alKChIBaTh
HaTypaJIbHbIC YKCJIa B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OMEpUPOBATh MOHATHUSMU: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIIAa B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATHh apuMETHUECKUE ONepaIluu ¢ HUMH U
1n300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEpPUPOBATh TMOHATUSIMH: HPPALMOHAIBHBIC, MOKA3aTelbHbIE U
JorapumMuyeckrue HEPaBEHCTBA, HAXOJAWUTh HUX PEIIEHUS C  IOMOIIbIO
PaBHOCHUJIbHBIX MTEPEXO/IOB;

OCYILIECTBJISITh OTOOp KOpPHEH TMpHU PEIIEHUH TPUTOHOMETPUUECKOIO
YpaBHEHUS;



CBOOO/IHO OIEpPUPOBATH IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAMMble  (OpMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHU U
HEPABEHCTB, PABHOCHWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PallMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUIN U HEPABEHCTB;

pemarh palOHAJIbHEIE, VppaLMOHAJIbHBIE, IIOKa3aTEIIbHBIE,
gorapuMHUYECKUe U TPUTOHOMETPUYECKHME YpaBHEHHs] W  HEpPaBEHCTBA,
CoJieprKallie MOYJIM U IIapaMeTPBhl;

MPUMEHSTH rpaduyecKre METO/bl IJisl PEeleHUs] YPAaBHEHUN U HEPABEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICJIMPOBaTh peajibHble CHUTyalldd Ha S3bIKE aire0pbl, COCTaBIATh
BBIPAXXCHUs, YPAaBHECHMS, HEPABEHCTBA U HX CHUCTEMBI [0 YCJIOBHUIO 3aJauyH,
UCCJIEeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJb30BAaHUEM almapara ajireopsl,
MHTEPIIPETUPOBATH IMOJTYyYECHHBIN PE3yJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTHh TpaUKU KOMMO3ULIMHU (PYHKIUH C IOMOIIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh T€OMETPUYECKHE 00pa3bl ypaBHEHUHM W  HEPaBEHCTB Ha
KOOPJMHATHOU MJIOCKOCTH;

CBOOOIHO  ONEpUpPOBaTh MOHATUAMU: TpadUKH TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (PYHKUMU [ MOJEIUPOBAHMS W MCCIEIOBAaHUSA pPEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4YeCKOro aHajmsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JUISl UCCAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HAaMMEHbIIIEe 3HaUYeHUS! (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

WCIIOb30BaTh MNPOW3BOAHYIO I HAXOXKACHUS HAWIY4llEero pEUIeHUus B
NPUKIAIHBIX, B TOM YHCJIE€ COLMAJIBbHO-D)KOHOMHYECKMX, 3aJadax, s
OIpE/ENICHUs] CKOPOCTH W YCKOpPEHHsS Mpollecca, 3aJaHHOro (Gopmysod wuiu
rpauKoMm;

CBOOOJHO  OMNEpUpPOBATh MOHATUSIMHU: [EpPBOOOpa3Hasi, ONpeneIEHHBIM
MHTErpaj, HAXOAHWTh IE€PBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHMA M BBIYUCISATH
uHTerpan no popmyne Hetotona-Jleitbnnia;

HaXOAMTH IJIOLIAIN IUIOCKUX QUTYP U OOBEMBI TEN ¢ TOMOLIBIO UHTETpaa;



MMETh MPEACTAaBICHUE O MATEMAaTHYECKOM MOJIETMPOBAHUM Ha MPUMEPE
cocTaBiieHUs U PepeHIINaIbHBIX YPAaBHEHUI;

pemaTth NpUKIagHbIE 3a/Jaud, B TOM YKCJIE COI[MATIbHO-DPKOHOMUYECKOTO U
(u3HYecKoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOIO aHaJIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMmblI Bcero Konrpoaniibt Tpakrieckne o0pa3oBaTe/bHbIC
e padoThI padoThI
pecypchl
MHOK€eCTBO AENCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEeMBbl TMHENHBIX YpaBHEHUN
) Oynkiun U rpadguxu. CreneHHas QyHKIUS C 12 1
LIEJIBIM TI0Ka3aTelIeM
3 ApudmeTnueckuii KOpeHb N-Oi CTETICHH. 15 |
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pyuknus. [lokazarensHbIe 10 |
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpudeckue BoIpaXXeHUs U ) 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U POIPECCUH 10 1
HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoas bt Hpakrieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypesI
1 HccnenoBanue GyHKIHIA ¢ TOMOIIBIO 2 1
IIPOU3BOTHON
2 IlepBooGpa3Has 1 UHTETpa 12 1
3 ['paduxy TpuroHOMETpHUUECKUX (DYHKITUH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonanbHelie, MoKa3aTeabHbIC U 24 |
norapupMUIeCKre HEPaBEHCTBA
KomnnekcHsie uncia 10 1
6 Harypainbnsle u niensie yucia 10 1
CucreMbl paliioHaIbHBIX, HPPALMOHATBHBIX
7 MOKAa3aTeNIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUH
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara ungponbie
i Tema ypoka Beero Kontpoasubie | IlpakTuyecku H3y4CH 06pazoBaTeNLH
padoThI e padoThI us Ble pecypebi
| MHoOkecTBO, onepanuu HajJ MHOXKECTBAMH U |
HX CBOWCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara JijIsl pelIeHus 3a1a49
Parmmmonansasie yncina. OOBIKHOBEHHEBIE U
4 JECATUYHBIC TPOOH, IPOLICHTHI, 0ECKOHEUHBIE 1
MepUONYECKHe Tpodu
Parmmonansubie unciaa. OOBIKHOBEHHBIE U
5 NECSITUUHBIE TPOOH, POLIEHThI, OECKOHEUHbBIE 1
MePUOANYECKHE 1podu
6 [Tpumenenue apobeii U MPOIECHTOB IS 1
pelieHust NpUKIaaHbIX 3a]a4
7 [Ipumenenue apobeii 1 IPOIEHTOB IS |
pelIeHUs IPUKIIAIHBIX 331249
2 JleticTBUTEBHBIC YKcia. ParinoHanbHbIC U 1
UppalMOHAIbLHBIC YHCTIa
9 Apudmernueckue orneparuu ¢ |
JEHCTBUTEILHBIMU YHCIIAMH
10 Monayib IeHiCTBUTEIBHOTO YKCIIa U €T0 |




CBOMCTBa

[IpuOnmxEHHbBIE BBIYUCIICHUS, IPABUIIA

11 OKpYTJICHU, IPUKUIKA U OLIEHKA PE3yJIbTara
BBIYMCIICHUI

12 OCHOBHBIE METO/IbI PEIICHHS LIENIbIX U TPOOHO-
paloHaIbHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEeILICHHs LIeNbIX U IPOOHO-
paloHaIbHBIX YPABHEHUM U HEPABEHCTB

14 OcHOBHBIE METOIbI PEILIEHUS IIeNbIX U APOOHO-
palMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
MHorowieHsl OT OHON epeMeHHOU. [lenenne

15 MHOI'O4YJIEHA HA MHOTOYJIEH C OCTATKOM.
Teopema besy

16 MHorouieHsl ¢ 1eabiMu K03 huimeHTaMu.
Teopema Buera

17 PewreHne cucteM TUHEHHBIX YpaBHEHUN

18 Pelrenne cucteM TUHENHBIX YpaBHEHUN
Marpuiia cUCTEMbI TMHEWHBIX YPABHEHHI.

19 Onpenenurenb MaTPUILBI 2X2, €r0
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHHE €T0 3HAYCHUS
Onpenenurens MaTpUIBI 2X2, €70

20 F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €0 3HAYEHUS

21 [IpumeHneHue onpeaenuTens Ui pelieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

22 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBIO




CHUCTEMBbI JINHEHHBIX YPaBHEHUN

23

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

24

Konrponsnas pabdora: "PanmonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHEWHBIX ypaBHEHUN"

25

OyHK1WA, c10co0bl 3aJaHNUs (QYHKIHH.
B3aumuo obpartusie ¢pynkiuu. Kommnosumus
byHKIMI

26

I'paduk GyHkIMU. DIEeMEHTapHBIC
npeodpazoBanus rpaukoB QyHKINH

27

OO6acTh ornpeiesIeHUss © MHOXKECTBO 3HaYEHUH
¢byukuun. Hymu dyaknun. [TpomexxyTku 3Hak
MTOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUH.
[lepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITHH.
Haubonbiiee n HaMeHblIee 3HAUCHNE
(GYHKINU HAa TPOMEKYTKE

30

JluneiiHas, KBaipaTHyHasi U IPOOHO-THHEWHAS
byHKIIMN

31

DneMeHTapHOe UCCIeI0BaHUE U TOCTPOEHUE
rpaduKoB 3THX HYHKUIUH

32

DeMeHTapHOe UCCIIeIOBAaHUE U IIOCTPOCHUE
rpaduKoOB ATUX PYHKITUN

33

CrerneHsn ¢ 11eJIbIM ITOKa3aTeieM. buaom
Hrrotona




CreneHsb ¢ 1eIbIM IToKa3aTeneM. buaom

34 HeroTona

35 CrenenHas GyHKIUS C HATYPAIbHBIM U TEIBIM
nokazarenem. E€ cBoiicTBa u rpaduk

36 KonTponbaast pabota: "CreneHnHas QyHKIUSI.
E€ cBoiicTBa u rpaduk"”

37 ApudmeTnueckuii KOpeHb HATypaTbHON
CTEINEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HATYPaTbHOU
CTENEHU U €ro CBOMCTBA

19 [IpeoOpazoBaHms YHCIOBBIX BBIPAKEHUH,
COJIepXKaIIMX CTENEHN U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
coJiepKaIIiX CTENEeHU U KOPHHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepXKalluX CTENEHU U KOPHU
Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE

42 METObl PELICHHS UPPALMOHATBHBIX
ypaBHEHUU
Hppanmonanbusie ypaBHeHUsI. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUH
Uppaunonanbusie ypaBHeHUA. OCHOBHBIE

44 METO/Ibl PEMICHUS UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUHT

MPPALMOHAIIBHBIX YPaBHEHUU




PaBHOCUIIBHBIE TIEpEXObl B PELLICHUN

46 HppalMOHANIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUHN
HPpAIMOHATIBHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXOIbI B PEUICHUU
HUPPALMOHANIBHBIX YPaBHEHUM
CaoiicTBa 1 rpaduK KOpHS N-O¥ CTETIEHU KaK

49 (GyHKIMK 0OpaTHOM CTENEHH ¢ HATypalbHBIM
MoKa3aTesieM
CaoiicTBa 1 rpaduK KOpHS N-0¥ CTETIEHU KaK

50 (GyHKIIUU 00paTHOM CTENEeH!U ¢ HaTypaTbHBIM
noka3zaTesnem
Kontponbnas padota: "CBoiicTBa u rpadux

51 KOpHsI n-0M creneHu. MppanumoHaibHbie
ypaBHEeHUS"

5) CreneHb ¢ pallMOHAJIbHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 Crenenb ¢ pallnoOHaIbHBIM MOKa3aTeNeM U €€
CBOMCTBa

54 Crenenb ¢ pallnOHaNIbHBIM MOKA3aTeNeM U €€
CBOMCTBA

55 [TokazarenpHast pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnons3zoBanue rpaduka GyHKIUN 15
pellIeHHs] ypaBHEHUI

57 Wcnons3oBanue rpadpuka GyHKIUU A5

peuIeHusl ypaBHEHUI




[TokazarenbHble ypaBHeHHs. OCHOBHbBIE

58 . 1
METO/Ibl PEIIEHUS T0KA3aTEeNIbHBIX YPaBHEHUI

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE |
METO/Ibl pEelICHUs TOKa3aTeIbHbIX YPaBHEHUN

60 IlokazarenbHble ypaBHEHUSI. OCHOBHBIE |
METO/Ibl PELICHUS [T0KA3aTEIbHbIX YPAaBHEHUN

61 Konrponbnas padora: "[lokazaTenbHast 1
¢yukuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jorapudpma 1

63 Jlorapudwm yncna. CBoiicTBa norapudma 1

64 Jlorapudwm uncna. CBoiicTBa jorapudma 1

65 JlecATUYHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

66 JlecaTHYHBIC U HATypaJIbHBIE JTOTaPUPMBbI 1

67 [Ipeo6pa3oBanue BbIpaXXeHH, CoIepIKaLIUIX |
aorapudmbl

68 [Ipeobpa3oBanue BbIpaXEHUM, COIEPIKALIUX |
aorapudmbl

69 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX 1
J0rapuQmbl

70 Jlorapudmuueckas GyHKIUs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapupmuueckas GyHKIHS, €€ CBOWCTBA U 1
rpaduk

7 Wcnonb3oBanue rpaduka GyHKIUU A5 |
peuIeHusl ypaBHEHUI

7 Hcnonp3oBanue rpaduka GyHKIMA A5 |

peuIeHusl ypaBHEHU I




Jlorapudpmuueckue ypaBHeHus. OCHOBHbBIC

74 METO/bI PEIICHHUS JIOTApUPMUIECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/Ibl pelIeHUs JorapuMUIECKux
YpaBHEHUH
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE

76 METO/IbI pEIICHHsI IOTapUPMHUUECKUX
YpaBHEHUH

77 PaBHOCMIIBHBIE TIEPEXOBI B PEILIEHUN
norapu(pMUUECKUX YpaBHEHHIA

73 PaBHOCUIIBHBIE TIEPEXOBI B PEIICHUN
Jorapu(pMUUECKUX YpaBHEHHIA

79 KontponbHas padora: "Jlorapupmuueckas
¢dbyukms. Jlorapudmudeckue ypaBHeHH "

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOTO apryMeHTa

21 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOTO apryMeHTa

2 ApKcuHyC, apKKOCHUHYC U apKTaHT'€HC
YKCIIOBOI'O apryMeHTa

23 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 oTpe/ieJICHUE TPUTOHOMETPUUIECKHUX (DYHKITHI
YHCIIOBOTO apryMeHTa

35 Tpuronomerpuyeckasi OKpyKHOCTb,

olpesiesieHue TPUTOHOMETPHUUECKHUX QYHKIMI




YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIbI 1

88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX |
BBIpaKCHUIN

91 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX |
BBIpaKCHUIN

9 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUIN

93 [Ipeo6pa3oBanue TPUTOHOMETPUYECKUX 1
BBIpaKEHUI

94 Pemrenne TpuroHoMeTprUYECKUX YpaBHEHUN 1

95 PemeHne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

97 Pemienue TpuroHOMeTpUYECKUX YpaBHEHUH 1

98 Pemrenne TpuroHoMeTprUYECKUX YpaBHEHUN 1

99 Pemenune TpuroHoMeTpHUUECKUX ypaBHEHUI 1

100 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUN 1
KontponbHas padota: "TpuroHomeTpuieckme

101 BBIPAKEHUSI M1 TPUTOHOMETPUUECKUE 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocienoBaTebHOCTEN. MeTon 1

MaTeMaTHYEeCKOW MHTYKIIHH




MOHOTOHHBIE U OIrpaHUYCHHBIC

103 rnocaeaoBaTesbHOCTH. MicTopust aHanuza 1
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus 1

105 I'eomerpuueckas mporpeccus 1

106 beckoHeuHO yObIBarolasi reoMeTprUYecKas 1
nporpeccus

107 CyMMa GecKOHEYHO yObIBaromen 1
F€OMETPUUYECKON TPOTrPECCUU

108 JIMHEeWHBIN 1 SKCTIOHEHIMAIbHbINA poCT. Ynco |
e. @opmyIia CIOKHBIX MPOLIEHTOB

109 JIMHEHBIN U 3KCIOHEHIMAbHbBINA pOCT. Yncio 1
e. @opmyJia CIOKHBIX MPOLIEHTOB

110 Hcnonbp30Banne nIporpeccuu JIisl pelieHus |
peaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

11 KonTponbnas pabora: "[locnenoBarensHocTr |
U nporpeccun”

112 HenpepriBHBIEC (DYHKIIMHM 1 UX CBOHCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI T'pauKOB 1
byHKIHI

114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1

115 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3KE 1

116 Meto1 HHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB 1

117 Meroa MHTEPBAJIOB Ul pELICHUST HEPABEHCTB 1

118 Meroa UHTEPBAJIOB VISl PELIECHUS HEPABEHCTB 1

119

[IpumMeHeHHnEe CBOWCTB HEMIPEPBIBHBIX (PYHKLUI
JUIsl pelleHus 3a1a4




[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI

120 1
Ul pelIeHns 3a1a4y

121 [lepBas u BTOpast npou3BOAHbBIE PYHKIIMU 1

122 OnpeneneHHUe, TE€OMETPUYECKUI CMBICIT 1
IIPOU3BOTHON

123 OnpeneﬂeHHve, (du3nUecKuit cMbIC 1
IIPOU3BOJHON

124 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIHMH 1

125 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKIUN 1

126 [Ipou3BoHBIC YIEMEHTAPHBIX (PYHKLIUI 1

127 [Ipou3BoiHBIE HNIEMEHTAPHBIX (PYHKLUI 1

128 IIpousBosHas cyMMBbl, IPOU3BEICHHUS, 1
YaCTHOT'O U KOMIIO3UIMU (YHKLNI

129 [Ipou3BoaHast CyMMBI, TPOU3BEACHNUS, i
9aCTHOTO ¥ KOMITO3UIIMY (YHKIIHN

130 [Ipon3BoHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3UIHHU (YHKIUH

131 Konrponsnas padora: "[IpouzBoanas” 1

132 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "OyHKun"

134 Wrorosas koHTposbHas paboTa 1

135 Htorosas KOHTpOJbHAsA paboTa 1

136 [ToBTOpeHnue, 060061IeHNE, cCCTeMaTU3alus |

3HAHUHN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

KoJsmn4yecTBo 4acos i DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoka KonTpoasnsie | IIpakTnyeckn H3yYCH
n/n Bcero oOpa3oBaTeJibH
padoThI e padoThbl ust
ble pecypchl
1 IIpuMeHeHne MPOU3BOJHOM K UCCIIEIOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
) [IpumeHeHne MpON3BOJHON K UCCIIEI0OBAaHUIO 1
(GyHKIMHA HAa MOHOTOHHOCTb U 9KCTPEMYMBI
3 [IpuMeHeHne npon3BOHOM K UCCIIETOBAHUIO 1
(GyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne MPON3BOJHOM K UCCIIETOBAHUIO )
(yHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [IpuMeHeHne MPOU3BOHOM K UCCIIETOBAHUIO )
(GyHKIMK HA MOHOTOHHOCTB M SKCTPEMYMBI
6 IIpuMeHeHne IPOU3BOJHOM K UCCIIEIOBAHUIO 1
(GyHKIMKA HAa MOHOTOHHOCTB M SKCTPEMYMBI
. Haxoxaenne HauboIbI11er0 1 HAUMEHbBIIIETO |
3HAa4YeHHUs HeTIPephIBHOM (DYHKIIMH Ha OTpe3Ke
2 Haxoxnenne HanOobIero 1 HAMMEHBIIETO 1
3HAYEHUS HETPEPHIBHOM (PYHKIIMU HA OTpE3Ke
9 Haxoxzaenne Hau6o1b111€r0 1 HAUMEHbBILIETO |
3HAYEHUS HETPEPHIBHOM (PYHKIIMU HA OTpe3Ke
10 Haxoxzaenne Haubo0Ib1I1€r0 1 HAMMEHBILIETO )
3HA4YCHUs HETIPEPHIBHOM (PYHKITMH HA OTpE3Ke
11 HaxoxneHne HauOoIbIIEr0 U HAUMEHBILIETO 1




3HAaYEHUs HETPEPHIBHOM (PYHKIIMU HA OTpe3Ke

HaXO)KZIGHI/Ie HauOOJILIIECTO 1 HAUMEHBIIIETO

12 3HAYEHUs HETIPEPHIBHOM (PYHKITNH HA OTpE3Ke

13 [IpumeneHne nporu3BOIHOMN ISl HAXOXKICHUS
HaWJTy4Ilero peiieHus B MPUKIaAHbIX 3aa4ax

14 [IpuMeHeHne npou3BOIHOM 111 HAXOKICHUS
HaWJTy4IlIero pelieHus B IpUKIaJAHbIX 3aa4ax
[IpumeHeHue mpoOU3BOHOMN Ui ONpeeNICHuUs

15 CKOPOCTH U YCKOPEHUS Tpoliecca, 3aJaHHOTO
dhopmymoit i rpagukom
[IpuMeHeHne MpON3BOAHOM IS ONPEIEICHUS

16 CKOpPOCTH U YCKOPEHHMS TIPOIIECCa, 3aJaHHOTO
dhopmymoit wim rpagukom

17 Kommozutust hyHKIMit

18 Kommosurus ¢hyHKImit

19 Kommnosurnus ¢yHkimit

20 I'eomerpuueckne 06pa3sl ypaBHEHU Ha
KOOPJIUHATHOM TUIOCKOCTH

1 ['eomeTrpuueckue oOpa3sl ypaBHEHUHN Ha
KOOPJAMHATHOW INIOCKOCTH

” Konrtponsnas padora: "UccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOIHOM"

7 IlepBooOpa3Has, OCHOBHOE CBOICTBO
NepBOOOPA3HBIX

24 [TepBooOpa3HbIie NeMeHTapHBIX QYHKITUH.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

25 [TepBoOOpa3HbIE IITEMEHTAPHBIX (QYHKIIHHA.




[IpaBuia Hax0X/I€HUS IEPBOOOPA3HBIX

HNuterpai. I'eoMeTpudecKuii CMbICI

26
HHTErpaja

27 Brluucnenue onpenenéHHoro HHTerpaa 1no
¢dopmyne Hetorona-Jleitbnuma

73 Boruncnenue onpenen€éHHOro HHTErpaia mno
tdopmyne HetotoHa-Jleitbnuia

29 IIpumeHeHne nHTErpana 1y HaXOXACHUS
IUIOIAAe! TIIOCKUX Uryp

30 [IpumeneHue nHTErpana s HaXOXACHUS
00BEMOB reOMETPHUUECKHX Tell

31 [Tpumeps! pemennii quddepeHraIbHbIX
ypaBHEHUH

19 [Ipumeps! pemennit qudQepeHraIbHbIX
ypaBHEHUH
MaremaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 IPOIIECCOB € TOMOIIBIO AU hepeHInATBHBIX
ypaBHEHUH

34 Kontposnbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpudeckue QyHKIMH, UX CBONCTBA
u rpaduKu

36 Tpuronomerpuueckre GyHKINHU, UX CBOHCTBA
U rpaduku

37 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA
U rpaduKu

38 TpuronomeTpuueckre GYHKIUH, KX CBOMCTBA




u rpaduku

Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA

39 1
1 rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKHIX

40 YPaBHEHHUH C TOMOUIBIO TPUTOHOMETPUYECKOM 1
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKHUX

41 YPaBHEHUH C IIOMOIIBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUIECKHIX

42 ypaBHEHUH C TOMOIILI0 TPUTOHOMETPUUYECKOM 1
OKPYKHOCTHU
OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TOMONILI0 TPUTOHOMETPUYECKOI 1
OKPYKHOCTHU

44 Pemienne TpuroHOMETPUUECKNX HEPABEHCTB 1

45 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHOMETPUUECKUX HEPABEHCTB 1

47 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUYECKUX (PYHKITHH. 1
TpuronomeTpruyeckrie HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEIIICHHUS MOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEILICHHUS TOKA3aTEIbHBIX I
HEPaBEHCTB

51 OCHOBHBIE METO/IBI PEIICHHS TIOKA3ATEIBHBIX 1




HEPaBEHCTB

OcHOBHBIC MCTOABI pCHICHUS ITOKAa3aTCIIbHBIX

52
HEPaBEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUYECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUYECKUX HEPABEHCTB
55 OcCHOBHBIE METOIbI PELICHUS
Jorapu(pMUYECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUIECKIX HEPAaBEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
MPpALMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
HPpALMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UPpaLMOHAJILHBIX HEPABEHCTB
60 OCHOBHBIE METOIbI PEIICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckne MeToabI peIICHHS
HWPPAIMOHATIBHBIX YPaBHEHUM
2 I'padmyeckue MeToabl pemieHuUs
UPpALMOHATBLHBIX YPaBHEHUHN
63 I'padmyeckue MeToabl pemieHuUs
MOKa3aTeJIbHBIX YPABHEHUM
64 I'padmyeckue MeToabl pemeHus

IMOKAa3aTCJIbHBIX HEPABCHCTB




65

I'padnueckue MeToabl pemeHus
aorapu(pMUUECKUX ypaBHEHHH

66

I'paduueckue MeToabl pereHus
norapu(pMUUECKHX HEPABEHCTB

67

I'padmyeckue MeToab! pemieHUs
norapu(pMUYECKUX HEPABEHCTB

68

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUN

69

I'paduueckue MeTo bl peLIeHUs
IIOKa3aTeIbHBIX U JOrapupMHUUECKUX
ypaBHEHUU

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(OMUYECKUX
HEPaBEHCTB

71

I'padnueckue metToabl pemeHus
MOKa3aTeIbHBIX U JOrapuMUUECKUX
HEPaBEHCTB

72

KonTponbHas padora: "UppannonansHele,
NOKa3aTeNIbHbIE U JorapupMuyeckre
HepaBeHCTBa"

73

KommnnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpUYEcKas (POPMBI 3aMTUCH
KOMIUIEKCHOTO YHUCIIa

74

KommnnekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYEcKas (POPMBI 3aMTUCH
KOMIUIEKCHOTO YHUCIIa

75

ApudmeTrueckue oneparuu c




KOMIIJICKCHBIMH YHCJIaMH

Apudmernueckue onepamyu ¢

76 KOMIUIEKCHBIMU YHCIIaMHU

77 N300parkeHre KOMIUIEKCHBIX YUCET Ha
KOOPAMHATHOW INIOCKOCTH

73 N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM IIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii crenenu u3
KOMIUIEKCHOI'O YHCiIa

20 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIUIEKCHOTO YHCIIa
[IpuMeHeHNne KOMIUIEKCHBIX YUCEI IS

81 pemeHust GU3MIECKNX U TeOMETPUICCKUX
3a1a4y

82 Konrponsnas padora: "KommiekcHbie uncna"

83 Harypanbnble u niensle yucia

84 HarypanbHble U 1ienbie yucia

25 [IpumeHeHne MpU3HAKOB AETUMOCTH LENIBIX
qucel

26 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENBIX
qucel

%7 [IpumeHeHne NpU3HAKOB AEITUMOCTH LENBIX
gucen: HOJL u HOK

28 [IpumeHeHrne MPU3HAKOB AEITUMOCTH LENIBIX
yucen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH ENIBIX

YHUCCJI: OCTAaTKH 110 MOAYJIIO




HpI/IMeHeHI/Ie IMPU3HAKOB JCIMMOCTH LECIIBIX

20 YHUCEN: OCTATKH 110 MOIYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH LENIBIX

91 yycell: anroput™ EBknnna ass pemeHus
3a]1a4 B LIEJIbIX YMCIIaX

92 KonTponbras pabora: "Teopus nenbix gucen"
Cucrema 1 COBOKYITHOCTb YpaBHEHUIA.

93 PaBHOCMIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-
CJIeICTBUS

95 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYMHOCTEH pallMOHAJIbHBIX YPABHECHHI

96 OCHOBHBIE METO/IbI PELLICHUS] CUCTEM U
COBOKYITHOCTEW MPPALMOHAIBHBIX YPAaBHEHHUU

97 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW IOKA3aTEIbHBIX YPAaBHEHUN

08 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTeIbHbIX YPABHEHUN
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

99 COBOKYITHOCTEH JorapuMUIECKUX
ypaBHEHUH
OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U

100 COBOKYITHOCTEH JIOTapu(PMHUIECKUX
ypaBHEHUH

101 [IpuMeHeHne CuCTEM K pELIEHUIO

MAaTEMATHYCCKUX 3aJ]a4 U 3aaa4 U3 pa3JInIHbIX




obJacTelt HayKW U peaIbHOM KU3HU,
WHTEPIIPETALNS TOTYyYSHHBIX PE3yJIbTaTOB

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IndHbIX

102 oOyactell HAayKu U peaJIbHOM JKU3HHU,
WHTEPIPETAIHS TOJTyYCHHBIX PE3yJIbTaTOB
[IpuMeHeH1e HEPAaBEHCTB K PEIICHUIO

103 MaTEeMaTUYECKHX 3aJ1ay ¥ 3a7a4 U3 Pa3TUUIHbBIX
oOjacTell HayKu U peasIbHOM JKU3HH,
WHTEPIPETAIs TOJTyYSHHBIX PE3yJIbTaTOB
Konrtponsnas padora: "Cucremsl

104 palMoOHANBHBIX, UPPALMOHATBHBIX
MOKAa3aTeIbHBIX U JOTapu()MHUUECKUX
ypaBHEeHUI"

105 PannonansHble ypaBHEHHUs ¢ TapaMeTpamMu

106 ParnmonanpHble HEpaBEeHCTBA C MapamMeTpaMu

107 PanyoHanpHbIE CHCTEMBI ¢ TapaMETPAMU

108 UppanmonanbHbie ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

109 HppaunoHaibHbIE CUCTEMBI C TTapaMETPaMH

110 [TokazarenbpHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 JlorapudmMuueckue ypaBHEHUs, HEPABEHCTBA C
rnapameTpamMmu

113 Jlorapudmuuecknue CUCTEMBI C TapaMeTpaMu

114

Tpuronomerpudeckue ypaBHeHHUsI C




napamMmeTpamu

115

TpuronomeTpruyeckue HEpaBEHCTBA C
rnapameTpamMu

116

TpUroHOMETPUUECKUE CUCTEMBI C
rnapameTpamu

117

[TocTtpoeHue u uccnenoBaHue
MAaTEMaTUYECKUX MOJENIEN pealbHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C
rnapaMmeTpamu

118

ITocTpoenue u ucciaeroBaHnue
MaTeMaTHYECKUX MOJIeJIel peallbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHHUH C
napameTpamu

119

[TocTpoenue u rccnenoBaHme
MaTeMaTHYECKUX MOJeNiel peabHbIX
CUTYallUi C OMOILBI0 CUCTEM YPaBHEHHI ¢
napaMeTpamu

120

KonTponbnas pabora: "3amgauu c
napameTrpamu’

121

[ToBTOpEeHnue, 06061IeHNE, CUCTEMAaTU3aLUs
3HaHui: "YpaBHeHus"

122

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aLUs
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 06001IeHNE, cCCTeMaTU3alus
3HaHui: "YpaBHeHus. CuctemMsl ypaBHEHUN'

124

[ToBTOpeHnue, 060061IeHNE, CCTeMaTU3aLus
3HaHuii: "HepaBencrna"

125

[ToBTOpeHue, 06001eHNE, CHCTEeMAaTU3aIUs




3HaHuii: "HepaBencrna"
126 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS )
3HaHuii: "HepaBencrna"
127 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aLUs 1
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
128 [ToBTOpenue, 06001IeHNE, CCTeMaTU3alus 1
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
129 [ToBTOpenue, 060061IeHNE, CCTEeMaTU3aLUs 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
130 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIHS |
3HaHui: "MHTErpan u ero npuMeHeHue"
131 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS |
3HaHuit: "Oyukun"
132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aLUs I
3HaHui: "OyHkun"
133 [ToBTOpeHnue, 060061IeHNE, CCTeMaTU3alUs 1
3HaHuil: "OyHkun"
134 HroroBast KOHTpoOIbHas paboTa 1 1
135 Wrorosas koHTposibHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHIEe, CUCTEMATH3AIUS 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

1

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeHero 001ero 0opa3oBanusi

Yucia 1 BEIYMCIIEHUSA

1.1

OnepupoBaTh TMOHATHSAMU: PAMUOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATHYHAS TPOOb, POLIEHTHI

1.2

BrimonsaTs apI/I(I)MCTI/ILIeCKI/Ie onepannuu C pallnOHAJIbHBIMUA n
JIECTBUTEIbHBIMHU YHCIaMHU

1.3

BoinonHsaTs npubnmkEHHbIE BEIUUCICHUS, UCIIONB3YS IPAaBHJIa OKPYTIICHUS,
JieNiaTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUI

1.4

OnepupoBaTh NOHATUSAMU: CTEHEHb C IIEJIBIM IOKAa3aTeleM, CTaHIapTHas
¢dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIa, KOPEHb HATypajbHOW CTENEeHHU;
UCIOJIb30BaTh MOJXOASNIYI0 (OpMY 3alKCU JEHCTBUTENBHBIX YHMCEN JUIS
peLIeHNs IPAaKTUYECKUX 3a1a4 U PEICTABICHUS TaHHBIX

1.5

OnepupoBarh NOHATUAMH: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIVIa  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHE (PYHKINU

YpaBHEHHUs U HEPABEHCTBA

2.1

OHCpHpOBaTL IMOHATHUAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, ILCJIOC,
palluOHAJIBHOC, HUppaniuoOHaJILHOC YpaBHCHHC, HCPAaBCHCTBO,
TPUTOHOMETPUUCCKOC YPABHCHHUC

2.2

BoinmonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUYECKHUX BBIPAKEHUHN U pellaTh
TPUTOHOMETPHUECKHUE YPaBHEHUS

23

BoinonHATe mpeoOpa3oBaHus IIENbIX, PAllMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDOKEHUH M pPEIIaTh OCHOBHBIC THIBI LENBIX, PAalUOHAIBHBIX U
MPPALMOHAIILHBIX YPAaBHEHUI U HEPABCHCTB

24

HpI/IMeHﬂTB YpaBHCHHA W HCEPABCHCTBA JIA PCIICHHUA MAaTEMAaTUYCCKUX
3aJ1a4 U 3a]1a4 U3 pa3IuyuHbIX 00JacTel HayKu U pealbHOM JKU3HU

2.5

MonenupoBaTh peaidbHbIE CHUTYalldd Ha SI3bIKE alureOpbl, COCTaBISTh
BBIPA)KCHHS, YPABHCHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4M, MCCIIEIOBATH
IIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAaHUEM allllapaTa anreopsl

OyHKIMK U TpapuKu

3.1

OnepupoBath MOHATUAMU: QYHKIHMS, CIOCOOBI 3aaHusl PYHKIMH, 007acTh




ompeneseHUsT M MHOXECTBO 3HaueHUW GyHKIuU, Tpaduk QyHKIWH,
B3aUMHO OOpaTHBIC (PYHKITUN

OnepupoBaTb NOHATUAMU: UYETHOCTb W HEYETHOCTh (PYHKUMH, HYIH

3.2 (yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonb3oBate rpaduku QyHKIHHA 111 pelIeHns] ypaBHEHU I
34 Crtpouts 1 ynTath rpaduKu JMHEHHOW QYHKIIUHN, KBaAPATHUYHOW (QYHKIIUH,
CTETIEHHOH (PYHKIIHH C [ENIBIM TOKa3aTelleM
Hcnonw3oBath rpaduku QyHKIMNA I UCCIICNOBAHMS TIPOIECCOB U
35 3aBUCUMOCTEH TpU PEIICHHH 3aJad M3 APYIHMX y4eOHBIX MPEAMETOB U
peaTbHOM KU3HU, BRIpAXKaTh (HOPMYJIaMU 3aBUCHUMOCTH MEXITY BeTHIMHAMU
4 Hagama MmaTemaTHdecKkoro aHain3a
41 OnepupoBaTh TMOHATHSAMH: TIOCICIOBATEIBHOCTh, apU(pMETHYCCKasT W
' reoMeTpHuYEecKas IPOrpeccuu
47 OnepupoBarh MOHATUSMHU: OECKOHEUHO YOBIBAaIOIIas TeOMETpUIEcKast
' mporpeccusi, CyMMa O€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKON IPOrPEeCcCUuu
4.3 3amaBaTh OCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMU
44 Hcnonb3oBarh CBOMCTBAa TMOCJIEAOBATEIBHOCTEM U MPOTPECCUd IS
) pelIeHus peasbHBIX 3a71a4 MPUKIIATHOTO XapaKTepa
5 MHoecTBa 1 JIOTHKA
5.1 OrnepupoBaTh MOHATUSIMU: MHOXKECTBO, ONIEPAIIMU Ha/l MHOYXKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar s ONUCAHUS
5.2 pEeabHBIX MPOIIECCOB U SBICHUN, IPU PELICHUH 3a/1a4 U3 APYTUX yUeOHBIX
MpeaMETOB
53 OnepupoBarh  MOHATHSIMU: ompeneseHue,  Teopema,  CIEICTBHE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/ibHOM MPOrpaMMbl CpeiHero 001ero 0opa3oBaHusi
pe3yabTara
1 Ywncita ¥ BEIYUCICHUS
OnepupoBarh MOHATUAMH: HATypaJbHOE, IEJ0€ YHCIO; HCIOJb30BaTh
1.1 MPU3HAKU JCJIMMOCTH LENbIX YHUCEN, pa3IoKEHUE YKClIa Ha MPOCThIe
MHOXHUTEJH JIJISl pelIeHUs 3a7a4
1.2 OnepupoBaTh NOHATHEM: CTETIEHb C PallMOHAIBHBIM OKAa3aTeIeM
13 OnepupoBaTh MOHATUAMH: JOTapu(dM UYKCIIA, NECITHYHBIE W HATypaJbHbIE
) aorapuMel
2 VYpaBHEHUs U HEPABEHCTBA




2.1

[IpuMeHATh CBOWCTBA CTENEHW I TPeoOpa3oBaHUsS  BBIPAKCHUMH,
ONEepUpPOBaTh TMOHATUSAMU: TIOKAa3aTEIIbHOE YpaBHEHHE W HEPABEHCTBO;
pelIaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

2.2

BoinonHsATe mpeoOpa3oBaHUs BBIPAKEHUH, COJEpKAIIMX JOrapuMsl;
ONEpUPOBATh MOHATHUSAMU: JIOTapUPMHUUECKOE YpaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUM U HEPABEHCTB

23

Haxonuts pemenus npoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OHCpHpOBaTB MOHATUAMHU: CHCTEMa JIUHEHHBIX ypaBHeHI/Iﬁ u eé PCHICHUC,
HCIOJIb30BATh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ Ui pCIICHUS TPAKTUYCCKHUX
3aga4

2.5

HaxonuTh pemenus npocTelimx CUCTEM U COBOKYITHOCTEH paliOHaJIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peaibHble CHUTyallud Ha SI3bIKE aiureOpbl, COCTaBISATh
BBIpQ)KEHUS, YpaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCJIOBHIO 3aJayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAaHUEM arIapaTa anreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBarh MNOHATUSAMH: TepHoAWYEecKas (QYHKIHUSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIMH, HauOoiblIiee |
HaMMEHbIIIee 3HAYeHUsT (DYHKIIMH HAa TMPOMEXKYTKE; HUCIOJIB30BATh WX JUIA
uccienoBanus QyHKIMH, 3aJaHHON TpaduKOM

3.2

OnepupoBaTh HNOHATHAMU: TPaQUKH MOKa3aTEeIbHOH, JOrapu(pMUUECKONH U
TPUTOHOMETPUYECKUX (DyHKIMI; u300pakaTb MX Ha KOOPIUHATHOM
TUIOCKOCTH M UCTIOJIb30BATh JIJIsl pEIICHUs YpaBHEHUH U HEPaBEHCTB

33

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH I'paMKy JTMHEHHBIX ypaBHEHHH
U MCIIOJIb30BaTh UX Ul PELICHUs CUCTEMBbI JIMHEHHBIX YPaBHEHUN

34

Ucnons3oBath rpaduku (QyHKUMHA i HUCCIENOBAHHS MPOLIECCOB U
3aBHCHUMOCTEH U3 IPYTUX y4eOHBIX AUCHUIUIMH

Hagama MaTemMaTHdecKoro aHajin3a

4.1

OnepupoBath MOHATUAME: HETPEPbIBHAS (DYHKIINS, IPOU3BOIHAS (PYHKIIHH,
WCIIOJI30BaTh T€OMETPUUYECKUNA M (PU3UYECKUN CMBICI TPOU3BOJHOM ISt
peleHus 3a1a4

4.2

HaxonuTe  MpOM3BOAHBIE  DJIEMEHTAapHBIX  (DYHKIUH,  BBIYHCIATDH
MIPOM3BOJIHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO (DYHKIUN

4.3

Hcmonp30BaTh  TPOM3BOAHYIO  JUI  HWCCIENOBaHUS  (YHKIMHM  Ha
MOHOTOHHOCTb U 3KCTPEMYMbI, NMPUMEHSATh pE3yJbTaThl HCCIEAOBAHUS K
MOCTPOCHHIO rpahuKOB

44

Hcnonws3oBaTh IIPOU3BOAHYIO JIs1 HAXOXACHHUA HAWITYydIICro PCHICHUA B
IMPUKIAAHBIX, B TOM YHUCJIC COLIUAIIbBHO-9KOHOMHWYCCKUX, 3aaadax

4.5

OnepupoBaTh MOHATHSAMH: IE€pBOOOpa3Hasi M HHTErpan; IOHUMATh
reoMeTpUYECKU U PU3NYECKUI CMBICI HHTETpaia

4.6

HaxonuThs nepBooOpa3Hble 37I€MEHTAapHbBIX (YHKIUN, BBIYUCIATH HHTETPA




o ¢popmyie Hrrotona — JleiioHuma

4.7

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE COLMAIbHO-IKOHOMUYECKOTO U
¢bu3HUecKoro xapakTepa, CpeICTBAMU MaTEMAaTHYECKOTO aHAN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KVIACC

IIpoBepsieMblii 3j1eMeHT Colep KaAHUs

Kox
1 Yucna v BBIYUCICHUS
Panmonaneuple  uucna. OOBIKHOBEHHbIE M JIECATHYHbIE JApoOH, MPOLEHTHI,
11 OecKOHEUHbIE MepruoauUecKre ApoOu. ApupMeTHIEeCKHe ONepaly ¢ PalioOHAIbHBIMU
' YUCIaMH, TpeoOpa30BaHUs YUCIOBBIX BhIpaxxeHUi. [I[puMenenne npobei 1 mpoleHTOB
JUISL peIeHUs MPUKIIAHBIX 33/1a4 U3 Pa3Iu4HbIX OTPACIEC 3HAHUN U PeAIbHOW KU3HU
JleiicTBuTenpHBIC YUCa. ParmoHanpHbIe U UppallMOHAIbHBIC YKcia. Apudmerndeckue
1.2 | omepauuu c AeMCTBUTENbHBIMU 4HuciaMd. [IpuOIMKEHHbIE BBIUMCIIECHUS, IpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN
Crenensb ¢ nensiM nokaszareneM. CtangapTHas GopMma 3anucu AeHCTBUTEIBHOTO YUCIIA.
1.3 Hcnonp3oBanne moaxozsmeid (opMbl 3aIUCH JIEHCTBUTEIBHBIX YHCEI IS PeIIeHUs
IPAKTUYECKUX 3aa4 U MPECTABICHUS JAHHbBIX
14 Apudmernueckuil KOpeHb HaTypanbHOW cTerneHu. JeHCTBUS ¢ apupMeTHYeCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEHU
L5 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMEeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIE TPe0Opa3oBaHuUs
27 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' (hopmyIbI
53 VYpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIIMOHAIBHBIX YPaBHCHU U HEPABEHCTB
2.5 Pemenne nppanvoHaIbHbBIX YPABHEHUN U HEPABEHCTB
2.6 | Peuienne TpUroHOMETPUUECKUX YPAaBHEHUN
57 [IpumeHeHre ypaBHEHUN U HEPABEHCTB K PEILICHUIO MAaTEMaTUUYECKUX 3a]1a4 U 3a7a4 U3
' pa3IMyYHBIX 00JacTel HAYKU M PEaIbHOM JKU3HH
3 OyHKIUH U TpaduKu
31 Oynaknusa, crnocoosl 3amaHust (Qyskmuu. ['padux Pysxmuu. Bzammuo oOpaTHBIC
' byHKIHH
319 OO6nactp ompeneneHus: W MHOXECTBO 3HaueHud ¢yHkiuu. Hymn ¢yHkumm.
' [TpomexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKITUH
33 CrenenHasi GyHKIMS ¢ HATYypalbHBIM M LIeJbIM Moka3aTeneM. E€ cBolicTBa u rpaduxk.




CgoiicTBa u rpaduK KOpHS 1-0i CTETICHU
34 TpuronomeTpruyeckass OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMeHTa
4 Hauvana maremaTtndeckoro aHaiansa
41 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/laHusl TOCTEeA0BaTeNbHOCTEl. MOHOTOHHBIE
' MIOCIIE0BATENBHOCTH
ApudmeTrnueckass U TreoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
4 | TEOMETPHIECKas IPOrpeccus. Cymma OeckOoHEYHO YOBIBalOIIEH TIeOMETPHUYECKON
' nporpeccur. @opMyna CI0XKHBIX HPOLEHTOB. Mcnonap30BaHWE NPOrpeccuH s
pElIeHUs peasIbHbIX 3aJa4 MPUKIIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBaMu. [luarpammbl Oinepa — Benna.
5.1 [IpuMeHeHrne TEOpPEeTUKO-MHOKECTBEHHOr0 —ammapara i ONMCaHUs pPeajbHbIX
IIPOLIECCOB U SIBJICHUI, TP PEIIECHUHN 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB
5.2 Ornpenenenue, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Yucia v BBIYUCIICHUS
1.1 HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIT
1.2 Crenenb ¢ palmoHaNIbHBIM MOKa3aTesneM. CBONCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIE JOrapu(Mbl
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBanne BRIPAKEHHA, COACPIKAIIHX JIOTAPU(HMBI
2.2 [TpeoOpa3oBanue BEIPAKEHUH, COAECPIKAIINX CTEICHU C PAllMOHAILHBIM MIOKa3aTeIeM
23 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHbIE YpaBHEHUS U1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
’ 6 Cucrembl TMHENHBIX YpaBHEHUN. Penienre npuKkiaaHbIX 3a1a4 ¢ IOMOLIbIO0 CUCTEMBI
' JMHEWHBIX YPaBHECHHI
2.7 CucteMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTUYECKHUX 3a7a4
' W 3aJ1a4 U3 pa3IMyHbIX 00MacTel HAyKH U pealibHOM KU3HU
3 @OyHKIMU U TpaduKu
@Oyukius. [lepuoandeckne ¢yHkmH. IIpoMeXyTKM MOHOTOHHOCTH (DYHKITUH.
3.1 MakcumymMbl ¥ MUHUMYMBI (yHKIMA. HauGonpliee W HavMeHblIee 3HauYCHHE
(GYHKIHU Ha TPOMEKYTKE




3.2 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKH
33 [Toka3zarenbHas u norapupmMudeckas GyHKINN, UX CBOHCTBA U rpaduku
3.4 Hcnonb3oBanue rpadukoB GYHKUUHN IS pelliCHHs yPaBHEHUN U TIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUN U1 UCCIEI0OBAHUS POIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT TPU PEUICHUH 3a]ad U3 JAPYTUX Yy4eOHBIX MPEAMETOB H
peabHOU KU3HU
4 Hagana maTemMaTndeckoro aHaansa
4.1 HenpepsiBabie QyHKIIMN. MeTO MHTEPBAIOB JIJIs1 PEIICHUS HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI IPOU3BOTHON
43 [Tpou3BosHbIe 37eMEHTApHBIX (QyHKIUH. DOpMysbl HaXOXICHHUS IPOU3BOIHOM
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (PYHKLIUI
[Ipumenenre mNPOU3BOJHONW K HCCIENOBAHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. HaxoxaeHre HauOoNbIIero ¥ HaMMEHbBIIEro 3HaYeHUs (YHKIMH Ha
OTpe3Ke
[IpyumeHneHre TpPOU3BOIHON AJI1 HAXO0XK/IEHUSI HAWIYUIIEro peuleHus B MPUKIaJIHbIX
4.5 3amavax, JUisl ONpeNeNieHHus CKOPOCTH TIpoliecca, 3aJaHHOTO (OpMyJIOH WIH
rpadgukoM
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HbIX
47 WuTterpan, ero reoMmeTpudeckuii 1 GU3NUECKUl CMBICI. Bhryrcienne uHTErpana mo

¢dopmyne Hetotona — Jleiibauna




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUSI K NPEIMETHBIM Pe3yJ1bTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnagenne MeronaMum J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3a/]ad;
yMeHue (OpMYJIHpPOBATH W ONEPHPOBATH MOHATHAMH: ONpEACICHHE,
aKcuoma, TeopeMa, CIEACTBHE, CBOWMCTBO, IPHU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBONOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTEMaTHYECKONM HHIYKIWM,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PELICHNUHN 3a]a4, OLICHUBATh
1 JIOTUYECKYI0  IPAaBUIBHOCTb  PAcCY)KICHMH; YMEHUE  OIEpUpOBATH
MOHATUSMH: MHOXECTBO, ITOJAMHOKECTBO, OIEpalliy HAaJl MHOKECTBAMU;
YMEHHE  HUCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUHN U IIPU PELICHUHU 3a7a4, B TOM
quclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad) Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U OIUCHIBAThH TPadbl pa3NTUYHBIMU CIIOCOOAMH; MCIIOIB30BATh Ipadbl MpH

PCUICHUHU 3a/1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIO, LEJIOE YHUCIIO,
CTEIECHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HaTYpaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIbHBIM MOKa3aTeIeM,
norapudmM YHMCIa, CHUHYC, KOCHMHYC M TaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK MO MOIYJ0, PalMOHAIBHOE YHUCJIO, HUPPAUUOHAIBHOE YHUCIIO,
MHOKECTBA HATypAJIbHBIX, LENbIX, PALMUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HAUMEHBIINN 001U
JeNUTeNIb W HaWMEHbIee o0Ilee KpaTHOe, anropuT™M EBkiauma mnpu
pELIEHNH 3a7a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJHATH BBIUMCICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTEneHsAMHU U Jorapupmamu, npeodpazoBaHusi IPOOHO-

palrOHAJIbHBIX BBIpEl)KGHPIfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICJOBATCIIbHOCTD, apI/I(bMeTI/I‘IeCKaﬂ Iporpeccusi, IrcOMCTpHUUCCKAA




mporpeccusi, OCCKOHEYHO YOBIBaIONIasi TIeOMETpHUYECKass IPOrPecCHs;
yMEHHE 3a/laBaTh IMOCIEOBAaTEIBHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJT; YMEHHE ONIEPUPOBATH MOHSATUSAMHU: KOMIUICKCHOE
YHCIIO, COMNPSOKEHHBIE KOMIUIEKCHBIE 4HCIA, MOJYJIbh M apryMEHT
KOMIUIGKCHOTO  4Wcia, ¢GopMa  3aliCH  KOMIUIGKCHBIX — YHCEeT
(reomeTpuyeckas, TPUTOHOMETpUYECKas U anreOpandeckas), yMeETh
MPOU3BOIUTH apuPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MIPUBOIUTH TIPUMEPHI HCIIOH30BAHMS KOMIUIEKCHBIX YHCEN; ONMEePHUPOBATH
NOHATUSAMU:  MaTpuma 2xX2 u  3x3, onpenenuTellb  MaTpPHIIbL,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIMTEIIA

YMeHne onepupoBaTh MNOHATHAMH: PpalHAOHAIbHBIE, HPPALAOHAIbHBIC,
IOKa3aTesbHbIe, CTENEHHbIC, JOorapupMuUyecKre, TPUTOHOMETPHUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUH M HEPABEHCTB, PAaBHOCWIIBHOCTH
YpaBHEHUW, HEPABEHCTB MW CHUCTEM; YMEHHME pelaTb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMbl C IOMOIIBIO pPa3JIWYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, UX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3a]1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JacTel HAyKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYyHKIUHM, HauOoJbllIee M HAUMEHbIICEe 3HAUCHHS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIMS, aCUMOTOTHI rpaduka
GbyHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nveckuii CMBICT TIPOU3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QyHKUUH; YMEHHE
BBIUUCIATh  INPOM3BOJHBIE  CYMMBI, IPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUN (YHKIMH, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMU; yMEHHME HAaXOOUTh HNPOHM3BOJHBIC 3JEMEHTApHBIX (YHKIIHIA;
YMEHHE HCIIONb30BaTh IPOU3BOJHYIO JJIi HUCCIEIOBaHUS (PYHKIMM,
HaxXoJAuUTh HauOOJbIIME W HAaUMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amapara MaTeMaTH4YeCKOTro
aHauu3a; MPUMEHATh MPOU3BOAHYIO U HAXOXKICHHWsS HaWIy4dIlIero
pelieHnss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3NYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACIUPOBAHUA C

noMoILbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpaduk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKUMHA, JuHeHHas (QYHKIUS, KBaapaTU4Has (yHKUuS,
panMoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKIMHK, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas H
norapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YUEHHBIX
GbyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYHKUHH,
UCIOJb30BaTh Tpa(UKK Ul U3yYeHHs MPOLECCOB U 3aBUCUMOCTEH, NpH
pelIeHnH 33734y U3 JAPYrHX y4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH;, BBIpOXKaTh (HOPMYJTaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpaduku (QyHKIMHA Ui pelIieHus ypaBHEHUH,
HEpaBEHCTB M 3a7ad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHHe pemarh TEKCTOBBIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJU M YacTH, HA JBWXKEHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33aJa4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(dbuHAHCAMM); COCTAaBJISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 3a/JayH, HMCCIEIOBATh IOJIYYEHHOE pELICHHE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHHUE MOJEIUPOBATH
peanbHbIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue OonepupoBaTh MOHATHAMH: CpelHee apH(pMeTHYECKOe, MeIHUaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HA0Opa; YMEHHUE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, IPECTABICHHYIO B Ta0IHIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAbHBIX MPOIECCOB W SBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWII ®W JAWarpaMM; HCCIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/ICM Fpa(I)I/I‘-IeCKI/IX
METOAO0B U BHCKTPOHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[CHI/I}I C MOMOLIBIO JUuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh IOHATHUAMM: CIy4YaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIL30BAHHCM l"pa(bI/IquKI/IX MCTOJOB, IIPHUMCHSITH




GopMyJBl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEpPUpPOBaATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPEICIICHUE BEPOSATHOCTEH,
MaTEeMaTHUYECKOe OXHJaHUE, IUCHEpCHUs U CTaHJApTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBI, (YHKLMU pacHpeieieHus U IUJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO U HOPMAJIBLHOTO paclpee/iCeHuil; yMEHUe
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeleeHU Ui pellieHus 3a1ay;
3HAKOMCTBO C MOHSATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNbIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHU,
YUCIO  NEpecTaHoBOK; OumHOM  HbplOTOHA;  yMeHHMEe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBAThH
BEPOSTHOCTH PEAJbHBIX COOBITHIA; COCTABIATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMbIE, MApaLIENbHOCTh U
NEPpNCHAUKYJISIPDHOCTh TIPAMBIX U HJIOCKOCTGIZ, Yrojax MEXKAy IMpPIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
pacCTOsIHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh NPU PEIIECHUN
3aJjay U3yuyeHHbIE (PaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pasMepel OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBK0 TE€OMETPUYECKMX IIOHATUNM M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NNPAKTUYCCKUC 3aJa9U
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YMeHue onepHpoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes,, OpuU3Ma, NHUpaMuaa, (Urypa M IOBEPXHOCTb
BpalleHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, IMI0MaIb
MOBEPXHOCTH THPAaMUMbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSIMOYTOJBHOTO TapauleienuIiea, NHUPaMHUIbl, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAaHUIO, CEUEHHE IIapa, IUIOCKOCTH,

Kacaromascs cq)epm, HUWINHAPpA, KOHYCA, YMCHHC CTPOWUTL CCYCHHC




MHOTOTpaHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHHs, B TOM YHUCIIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUYECKUX (UTYp, CaMOCTOSITEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs U3y4aeMbIX (PUryp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepratb HX; YMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pPa3NIUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBUKEHHE B  IPOCTPAHCTBE,
napajvieJbHbIi MEepEeHOC, CUMMETpPHsS Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TMOMO00MS, TMOAO0OHBIE (QUTYPBI, YMEHHUE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pElIeHNN 3a]la4y; HAaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
IoImaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peaHBHOfI KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHNHBI
(mmuHA, YTOJN, TIIOIMAgh, OOBEM, IUIOMIATL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC CpOpMy.IH)I U MCTOAbI, B TOM YHCJIC. ILIOINAAb ITOBCPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IJomans cdepsl; o0bEM KyOa,
NpAMOYTOJIBHOIO  Mapajuiejiciuieaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYCa, IIIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp
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YMeHne onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPa HA YHWCIO, PA3IOKEHHE BEKTOpa Mo 0Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENECHUE, YTOJN MEXKIY
BEKTOPAMH, YMCHHE WCIIOIH30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]]

AJI1 peIICHUSA T'COMETPHUICCKUX 3a/1a1 U 3ala4 APYT'UX y‘IC6HBIX npeaIMCTOB
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YMeHue BbIOMpATh MOIXOANINNA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUH TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM, YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B HUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKN




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMbIii 31EMEHT COACPKAHUS

Yucia 1 BEIYMCIIEHUA

1.1

Harypanbnsle u nensie uncia. [Ipu3Haky AeIMMOCTH LHEIbIX YHCEIT

PamuonansHble  4yumcna. OOBIKHOBEHHBIE U JCCATUYHBIC ,I[pO6I/I, IIPOUCHTLI,

12 OecKOHEUYHbIE IEPUOANYECKUE ApOoOH
13 Apudmernueckuii KOpeHb HaTypaJbHOW cTerneHH. JeHcTBUs ¢ apu(MeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenens ¢ nenslM nokasaresnaeM. CTeNeHb ¢ pallioOHAIbHBIM NoKa3areneM. CBoHCTBa
' CTETEeH!
Ls CuHyc, KOCMHYC M TaHTE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunble 1 HaTypajgbHbIE JOrapudMbl
JlelicTBUTENbHBIE YHUCNA. ApU(PMETHYECKHE OINEepaluud C JeHCTBUTENbHBIMU
1.7 yycnamu. [IpubnmxEHHbIE BHIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYUCIEHUN
1.8 [Ipeobpa3oBanue BbIpakeHUI
1.9 KommiekcHble uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [ensie 1 qpoOHO-paITMOHATBHBIC YPABHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUs
24 [Toka3zaTenbHble U JOrapupMUUECKHE YPAaBHEHHS
2.5 Lenblie n 1poOHO-paIiOHAIbHBIE HEPAaBEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [oka3zaTenbHbIC U JTOTaprUPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cuCTeMbI JIMHEWHBIX YpaBHEHUH. OnpeaenuTeslb MaTPULIbL
3 OyHK1IMU U Tpaduku




OyHKuMA, cnocodbl 3amanus ¢yHkuuu. ['padux Qynknuu. BzanmHo oOpaTHBIC

3 ¢yskuuu. YétHeie U Heu€THBIC QyHKIMU. [leproaunueckue GpyHKIUN
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHuM ¢yHkuumu. Hymm ¢yHkuuu.
39 [IpomMexxyTku ~ 3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' MakcumMyMbl U MUHUMYMBI (QyHKIuH. HanbGonbliee ¥ HauMeHbIee 3HAYEHUE
(GYHKIIMU Ha IPOMEXYTKE
13 CreneHHasi (yHKUMS C HATypajJbHBIM M IEJIbIM MoKa3areneMm. EE cBoiicTBa H
' rpaduk. CoiicTBa U rpaduK KOpHS 1-Oi CTENEHU
34 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenpHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Toukn paspeiBa. AcumnToTel rpadukoB (yskmuii. CBoicTBa  (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocmenoBaTeabHOCTH, CIIOCOOLI 3aaHUs [TOCIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyiia CI0XXHbIX POLIEHTOB
4 Hayana maTemaruyeckoro anammsa
4.1 [IpousBoanas ¢yukiuu. [IpousBoiHbIE S71€MEHTAPHBIX (PYHKIIHIA
[IpuMeHeHne TPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIEro U HAMMEHbBIEro 3HaYeHUs (YHKLUU Ha
OTpe3Ke
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBisieTcss OOHUM U3 0a30BBIX KYpCOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMsl, TAK Kak 00eCredrMBaeT BO3MOKHOCTh U3YUEHHUS TUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPaBIICHHOCTH M MPEIMETOB T'yMaHUTAPHOIO IHKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (OpMHUpPYEMOE€  MpPU  U3YUYECHHUH
00y4alOIMMUCS TOHATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEP)KIACHUU IIPU PELICHUHA T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCSL IIPU PELICHUH 3a]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
(du3HYeCcKUX 3a/1a4.

[lenb ocBoeHus mporpaMmMbl yueOHoOro Kypca «l'eomeTpusi» Ha yriayOinEHHOM
YPOBHE — pa3BUTHE WHJMBHAYAIbHBIX CIOCOOHOCTEW OOydYaroumxcs Mpu
M3YYEHUU T€OMETPHUH, KaK COCTaBIISAIONIECH MpeaMeTHoN obnactu «MareMaruka u
uHpopMaTuka»  yepe3  obecreyeHHe  BO3MOXKHOCTH  NPUOOPETeHUs U
UCIIOJIb30BaHUsI OoJjiee TINyOOKMX TEOMETPUYECKUX 3HAHUW W JICHCTBUH,
cnenupUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPodheCCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEeMaTHKU.

[TpuoputeTHpIMH 3a37adyaMu Kypca TE€OMETPHH Ha YIIIyOJEHHOM YpOBHE,
pacIIMpPSIIOIIMMU U yCUIIUBAIOLIUME Kypc 0a30BOr0 YPOBHSI, SIBJISIOTCSL:

pacuIMpeHue MpeICTaBICHUSI 0 TEOMETPUU KaK YacTH MUPOBOM KYJbTYpPhI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHHE TPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHD M M3y4daThb
pa3HbIE SBJICHUS OKPYKAKOUIEr0 MUPA, 3HAHUE MTOHATUIHOTO arlapara 1o pas3aeiy
«CtepeoMeTpusi» yueOHOro Kypca reOMEeTpuu;

dbopMHpOBaHWE  YMEHHMS  BJAJETh  OCHOBHBIMH  HOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOpEM,
dbopMya M yMEHHUE UX NPUMEHSITh, YMEHHUS [IOKa3bIBaTh TEOPEMbl U HAXOJHUTh
HECTaHJapTHbIE CIIOCOOBI PEICHUS 33/1a4;

(bopMHpOBaHKE YMEHUS PACIlO3HABATh HA YEPTEkKaX, MOJAEISAX U B PEaAIbHOM
MHpPE MHOTOIPaHHUKM M Teja BpALLCHUSA, KOHCTPYMPOBATH TI'€OMETPUUYECKUE
MOJIEIIH;

dbopMHpoBaHWE NMOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOI'O IMOCTPOEHUS
MaTE€MaTUYECKUX TEOpUid, (POpMUpPOBAHME NMOHUMAHUS POJU AKCUOMATHKHU IPHU
IIPOBEJICHUHU PACCYKJICHUN;

dbopMHpoBaHrWE yMEHUS BJIaJe€Th METOJAaMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pelIeHnss, YMEHUSI UX NPUMEHATb, INPOBOJMUTH JOKA3aTEIbHBIE PACCYXKIACHUSA B
X0JI€ PELIECHNs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a4a4 C PAKTUYECKUM COACP/KAHUEM,
dbopMupoBaHHE TPEJICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JNEAYKTUBHBIX PaCcCy>KJIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CrOCOOHOCTEN 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTHU MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBanre (YHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHHUSl paclo3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX *U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUSA MOCTPOEHHBIX MOJIETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusAroTca: «lIpsiMble W IJIOCKOCTM B  IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel U  KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH T€OMETPUU HA YIUIyOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKATeJIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHHMH  pachpenensieTcs He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pesyibTaTam ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAILHBIM BOMPOCaM 00ydaromuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIAET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUSAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacluupsis U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yYEHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garb  ycinoBus s guddepeHuuanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MporpamMM, OO€CNeuuTh YIiIyOJEHHOE
U3Y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MareMaTukay;

HOJITOTOBUTH OOYYArOHMIMXCA K MNPOJODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBasi MPEEeMCTBEHHOCTb MEXKIY
o01uM ¥ podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YIIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102
gaca (3 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEpEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
IapajulesIbHble M CKpeluBaromuecs npsamble. [Ipu3Haku CKpEmMBarOIIMXCs
npsAMBbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPIMBIX, 1APAIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOECKTUPOBAHHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEKTUpoBaHMs. W300paxeHue
¢buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, yTOJI
MEXIy NpsMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IIOCKOCTEN: MapalljieIibHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpa’Ap, NapajuleNICIHUIIE,
MMOCTPOECHUE CCUCHU.

IleprieHIUKYJISAPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOH
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH O IIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  TPU3HAK  NEPHNEHIUMKYJIAPHOCTH  JIBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

VIl B INPOCTPAHCTBE: YroJl MEXAY IPSAIMON U IUIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCHMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI OBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — MApAJUICIECNUIIE] U  €r0  CBOWCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTHM MHOTOTpaHHMKA. Teopema OJuiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronpHas mnupamuiaa,
npaBwibHas U yced€HHas nupamuabl. CpoiicTBa pébep M OOKOBBIX TpaHei
IIPaBWJIBHOW nupamuiel. IIpaBuinbHbIE MHOTOTpAaHHUKH: IIPaBUJIbHAs IpU3Ma U



IIpaBWJIbHAS IIMpaMHJa, IPAaBWIbHASA TPEYIOJbHAsI NUPaMUIa WU TNPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTasdp,
JOAEKa’Ap U UKOcadaP.

BblunciieHre 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPABWIBHBIX NPU3M, CUMMETpUS NPaBUIBHOU
MIAPAMHUIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA ¢ BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
guciio. CBOMCTBA CIOKEHHs BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpHI. [IpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHbIM  BeKkTopaM. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAYy KOOpAMHATaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHATHA: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKass IIOBEPXHOCTB,
chepuueckasi MOBEPXHOCTb, oOOpasylolue MnoBepxHocTei. Tena BpaiieHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumMHoe pacnosioxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTU. Pa3BépTka nmiuHapa u konyca. CumMmerpus cepsl u
miapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u ciuenctBus u3 He€. OO0BEM mpsaMon o
HAKJIOHHOM MpU3MBbI, IWIKHIPA, TUPaMUJIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CEerMEHTa.

KoMOuHnanuu Ten BpaumieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BnucaHHas B
HWIMHAP, OINHCAHHAs OKoJo wuiauHApa. Ilepeceyenne cdepsl M mapa c
wiockocThio. Kacanue miapa u cepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaIlCHUS.

[Inomans MOBEPXHOCTH IUWJIMHIpPA, KOHYyCa, IJIOMaab chepbl U e€ yJacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAJAEH MOBEPXHOCTEHN
noaoOHpIx Quryp. IlpeoOpazoBanue momoOusi, romMmoTeTus. PemeHune 3amad Ha
IJIOCKOCTHU C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUHt MHOTOIPAHHUKOB W TEJI BPAICHUS: CEUCHUS UIUHAPA
(mapaJyienbHO YW TMEPIEeHANKYISIPHO OCH), CEUEHHs KOHyca (MmapalieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS Mapa, METObI IOCTPOCHUS
CEUEHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBoHCTBa BEKTOpHOro yMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Pasnoxkenue BekTopa
no Oasmcy. KoopamHaTHO-BEKTOPHBI METOJ TPU PEIMICHUH TEOMETPUICCKUX
3ajay.

JABUKEeHHMSI B IPOCTPAHCTBE

JBmwxenus npocrpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWXKEHUH. Buasl JBMXKEHUN: TapaliebHbBIA TEPEHOC,
[EHTPAJIbHAsT CUMMETPHS, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BociMTaHKe:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIecCTBa,  MIpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMUA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
AKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMECHEHUEM JIOCTMKCHUM HAyKhd W JEATEIbHOCThIO Y4YE€HOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg J3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXaIIIEH CpeAbl, IIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW MeATeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble jornueckue a1eiicTBU:

BBISIBIISATH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCUUKalNH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX W YTBEPKICHUSX, MPEIJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MMPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE MIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpobiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH A€PUIUTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOJAUMBIX NJisi OTBETa Ha
BOIPOC U I pELIeHUs 3a]1a4H;

BBIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJACTABIATh €€ B pasziMyHBIX (opmax,
WTIOCTPUPOBATh TpaUUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpAXKaThb CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJiayu,
KOMMEHTUPOBATh MOJYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOUM TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAIICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUMA, B KOPPEKTHOH (opme
dbopMyJIMpOBaTH Pa3HOTIIACHS], CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlayd, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4Y€TOM 3a1a4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMW  KaK  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUIM, OOBSICHATH MPUYHUHbI
JOCTIDKEHUS WIIA HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHUAYaJTbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEeSTENBbHOCTH, TIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUJIbI pa0bOT, JOrOBapuBaTHCS, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAWUHUPOBATh CBOW JCHUCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyvaronuiicst HaQy4uTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM TMPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUI;

e TPUMEHATH AKCMOMBI CTEPEOMETPUHU M CIEACTBUS M3 HUX NPU PEIICHUU
TCOMETPUYECKUX 3a]1a4;

e KJIACCH(UIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSIMU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TMpuU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHWKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH IOHATUSIMHU, CBSA3aHHBIMH C  CEUYEHHUEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

e  BBINIOJHSTH napajjienbHOe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAaHUE (PUTYP HA IUIOCKOCTh, BBINOJIHATH M300paxkeHus Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METONAMHU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIAAM  THOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuzia), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCb M IIOCKOCTh CHUMMETpPUU
buryper;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B NPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLUEHUH H
HaxO0XJICHUE TCOMETPUYECKUX BEJIUYHMH, NPUMEHSAS W3BECTHBIE METOJIbI
MPHU PEHICHUH MAaTeMAaTUYECKUX 3a]a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEHIINE NPOrpPAMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MpPeoOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEACTABICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPHUMEHATH I[IOJYYECHHBICE 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHANIM3UPOBATh pEaJbHbIE CUTYallUH, MPUMEHSATh U3yYEHHBIE MOHITHUS B
mpolecce IOUCKA pelleHUus MaTeMaTU4YecKd  C(hOopMyJIHpPOBAHHOM
npo0JyieMbl, MOJIEINPOBATh pealibHble CUTYallMd Ha $3bIKE TI'€OMETpUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENN C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliarb NPAKTUYECKUE 3a7ayd,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUUYECKUX BEIUYHH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUHM Kak
COCTaBHOM YacTH QyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOydaronuiicsi Hay4uTCst:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyeckord MOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJTyYEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIAMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teyna BpalieHus (UWIMHAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUS TeJl BPAIllCHUS;

KJIaCCU(PHULIMPOBATh B3aUMHOE PacCIookKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CB3AHHBIMU C KOMOWHALMSIMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEX/Y IJIOLIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3ydyaemble (UTYPHI, BBIMNOJIHATH (BBIHOCHBIE) TIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAICHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTH HH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKH 1O IUIOCKOCTH, B
LIEJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHHH;
CBOOOJTHO OMNEPHUPOBATH TOHSTHUSIMH, CBSI3aHHBIMHU C JBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JABUKEHUM;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJ BpalllGHUs TpHU
MapajuIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUEHUS LUIUHAPA
(mapajuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUs KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOSALIUE YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIEI0B, METOJ]
BHYTPEHHETO POEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSATh TeoMeTpuueckre (GakThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararmllinX HECKOJBKO IIAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pelmars 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaX0JICHUE T€OMETPUUECKUX BEIINYNH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4;

MPUMEHATh  [OJYYEHHbIC  3HAHUS HA  [PAKTUKE:  CPaBHUBATS,
aHAJIM3HPOBATh U OLICHUBATh PEAJIbHBIE CUTYal[UH, IPUMEHSITh U3yUCHHBIE
MOHSATHUS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUS
MaTteMaTU4ecku  CPOpPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBAThH
peallbHbIE CHUTYAllMd Ha SI3bIKE T'€OMETPHUHU, HUCCIEN0BATH IMOCTPOCHHBIE
MOJENN C UCIOJb30BAHUEM TE€OMETPHUUECKUX TMOHITUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpeCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NpoOrpamMmbl Bcero Konrpoaniibt Tpakrieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuio 23 1
) B3aunMHoe pacnonoxxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 [TepnieHUKYASIPHOCTD MPSMBIX U 25
IJIOCKOCTEH B TPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
Bexkrtops! B ipocTpaHcTBe 12
2 HOBTOPeHI/Ie, 000011IeHNE U CUCTEMATU3ALMS 5 )
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Ne ni/m f:;?;?;f;::me PAsIeIon H Tem Beero KounTtposbHbl IIpakTuyeckue f:;l:)(zl:::)(:a]:;)mnble
e padoThI padoTshI pecypesI
1 AHanuTHuyecKas reoMeTpus 15 1
) [ToBTOpEHwMe, o606meHPvIe u 15 1
cUcTeMaTu3alus 3HaHUM
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [1nomaam noBEpXHOCTU U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrkeHus 5 1
. [ToBTOpEHME, o6061ueH1:Ie u 17 )
CHUCTEeMaTH3aIusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpo/bHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsiTHs cTepeoMeTpun: TOUKa, IpsiMasi,
IIOCKOCTB, MPOCTpaHcTBO. OCHOBHBIE
MpaBmIia U300paKECHUS HA PHCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: mepeceKarouecs MIOCKOCTH,
nepeceKaroImecs mpsmas 1 MiI0CKOCTh;
MIOJIyIPOCTPAHCTBO

[TonsATHS: Eepecekarouuecs MI0CKOCTH,
nepeceKaroIyecs npsiMast v II0CKOCTh;
HOJYTIPOCTPAHCTBO

MHoOTOTrpaHHHUKH, U300paKeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

AXcuoMebl CTCPCOMCTPHHU U IICPBLIC




CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIICACTBHUA U3 HUX. CHOCOGBI 3aJaHus
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHUS MPSAMBIX U TUNIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IUI0CKOCTeN. PackpamnBanue
IIOCTPOEHHBIX CEYEHUH Pa3HbIMU LIBETAMU

11

W300pakeHre ceueHuit MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST YepPe3 X
pEbpa. M3o0pakeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparinBanue
MOCTPOCHHBIX ceueHuu Ppa3HbIMHU LIBECTAaMU

12

N300pakeHre CeuYeHNi MUpaMuIbl, KyOa U
MPU3MBI, KOTOPbIE TIPOXOIST Yepe3 UxX
pEbpa. M3o0OpaskeHne nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparinBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

13

N300pakeHre ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pé€6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMU

14

Merton cnenoB sl TOCTPOCHUST CEUCHUI




15

Merton ciaenoB 1uisi HOCTPOCHUS CEYEHUM.
CBoiicTBa epeceyeHnid MPSIMbIX U
IIOCKOCTEH

16

Mertoz cieq0B 11t HIOCTPOCHHUS CEUSHHH.
CBoiicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTEN

17

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MMOCTPOCHUS

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX ‘IepTe)Keﬁ U 3aI1MCh HI1aroB
MOCTPOCHHMSI

19

[TocTpoenue ceuenuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIMUCh LIaroB
IIOCTPOEHUS

20

[Toctpoenue ceuenuii B nupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOTMOPIMOHANIBHBIX 0Tpe3kax. [logodue
TPEYrOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHHAX Ha
BBIHOCHBIX 4epTexax. Mictopus pa3ButHs




IUTAHUMETPHUH U CTEPEOMETPUN

23

KonTponbaas padoTa "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpeluBaroIuecs
npsimMele. [Ipu3Haky cKpelmuBaromuxcs
npsaMmeIx. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU MapajuIeIbHON
JAHHOM NPAMOU, IPOXOAAILEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
IpsAMoi. JleMMa o nepecedeHun
MapaJUICIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapannenpsHOCTh TpeX NpsIMbIX. Teopema o
TpEX MapauiedabHbIX IpAMbIX. Teopema o
CKPEILMBAIOINXCS IPSMBIX

27

[TapannensHOE MPOSKTUPOBAHHE.
OcHOBHbIE CBOWCTBA MapauIeIbHOTO
NpOEeKTHpOBaHus. M300paxeHne pa3HbIxX
¢buryp B napajienbHON NPOESKIUU

28

enTpanbHast npoeKus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ
MEX1y IPSIMBIMU

29

3aaun Ha TOKAa3aTeILCTBO U
HCCIIeIOBAaHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B POCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD IPSIMON U




IUIOCKOCTH B npocTpaHctse. [Ipu3nak
NapajuIeTbHOCTH MPSIMON U TIIOCKOCTH.
CaoiicTBa napauieIbHOCTH NPSIMOU U
TUIOCKOCTH

31

FeOMeTpI/ILIeCI(I/Ie 3a1a41 Ha BBIYUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
napajjiCJIbHOCTEIO MPAMBIX U IUIOCKOCTEHN
B IIPOCTPAHCTBE

32

[TocTpoeHue cedyeHust, MPOXOIAIIETO YEPE3
JAHHYIO MIPSIMYIO Ha YEPTEKE U
MapajyieIbHOTO IpYyTron npsamoi. Pacuér
OTHOILICHUH

33

[TapannenbHas MpoeKUus, IPUMEHEHUE
ISl IOCTPOCHUS CEUeHH Ky0a 1
napauienenuneaa. CeoicTaa
napajuieNienune1a ¥ MpU3Mbl

34

[TapamensHble wockoctu. IIpusHaku
MapaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapaniebHOCTH U
€IMHCTBEHHOCTH IIIOCKOCTH, MTPOXOIALIEH
4yepe3 TOUKY, He IPUHAJIEKALLYI0 TaHHOU
IUIOCKOCTH M CJIEICTBUSA U3 HEE

36

CaoiicTBa mapaJieIbHbIX TIIOCKOCTEN: O
MapajieIbHOCTH MPSMBIX TIEPECCUCHUS
MIpY NIEPECEUCHUH ABYX HapajlieIbHbIX
IJIOCKOCTEN TPEeThEN

37

CBoiicTBa MapauIeNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapaieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEX/TY IapauIeIbHBIMH
TUTOCKOCTSIMH; O TIEPECEYCHHUHN TIPSIMOMA C
IBYMSI TIApAIJICITEHBIMU TTIOCKOCTSIMA

38

[ToBTOpenue: Teopema [Tudaropa na
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U MPsIMOYTOJILHOTO
napaienenumneaa

41

Breruucnenue aiauH OTPE3KOB B KY66 u
MpAMOYT'OJIbHOM IIapaJUICIICTIMIIC/IC

42

[TeprieHAMKYISAPHOCTD MPSAMOI 1
mockoctu. [Ipu3nak
MEPIEeHIUKYISIPHOCTH IPSIMON U
TUIOCKOCTH

43

[lepneHuKyIAPHOCTD MPAMOM U
miockoctH. [Ipru3Hak
MEPIEHAUKYISIPHOCTH MIPSIMON U
IUIOCKOCTH

44

Teopema 0 CyleCTBOBAHUY U
€MHCTBEHHOCTHU MPAMOU, MPOXOASIIEH
Yyepe3 TOYKY MPOCTPaHCTBA U
MEPIECHANKYISIPHOMN K INIOCKOCTH

45

[InocKOCTH U EPIIEHUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u NEPpNCHAUKYJISIPHBIC UM
MpsAMBbIC B MHOT'OI'paHHUKAX

47

[lepneHuKyIsIp U HAKJIOHHASA.




[TocTpoenue neprneHauKysipa U3 TOYKU Ha
PSIMYIO

[lepneHquKyIsp U HAKJIOHHAS.

48 [TocTpoenue neprneHuKyIsipa U3 TOYKU Ha
PSIMYIO

49 Teopema o TpEX nEpHIEHAUKYISIPAX
(mpsiMasi 1 0OpaTHas)

50 Teopema o0 Tpéx nepneHAuKyJIsIpax
(nmpsimast u oOpaTHast)

51 VYron Mexay CKpeIMBaOIUMUCS
IIPSIMBIMU
[Tonck nepneHauKyYJIIIPHBIX MPSMBIX C

52 MOMOUIBIO IEPIEHIUKYISIPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IPU3MBI,

54 [IPaBUJIILHOM MTUPAMUIBI C TIOMOIIBIO
OpPTOTOHAJIBHOU MPOEKLIUH
[TocTpoeHue ceueHmii Kyoa, IpU3MBI,

55 [IPaBUJILHOM MUPAMUBI C TIOMOIIBIO
OPTOrOHAJIBHOM ITPOECKLIMHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEJBHO II0cKocTH. [Imockoctn
CUMMETPUI B MHOTOTPAHHUKAX

57 [Ipu3Hak nepneHuKyJISIpPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér

paCCTOSIHI/Iﬁ OT TOYKH J0 IIJIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
paccTOsHUM OT TOYKHU A0 INIOCKOCTH

60

Crioco0bl OMyCTUTh MEPIEHANKYJIISAPBIL:
CHMMETpHSI, CIIBUT TOYKH TI0
MapajuIeIbHON NPAMON

61

CaBur 1o HenapauienbHON IpSIMOH,
U3MEHEHUE PACCTOSHUM

62

Konrponsnas pabora "B3anmuoe
PacrojIoKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHHUE: yroa MEXIy NPSIMBIMU Ha
TUIOCKOCTH, TPUTOHOMETPHS B
MPOM3BOJIEHOM TPEYTOJIBHHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MEeXIy
CKPEIIMBAIOIINMUCS TPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckne METOIbI BHIYUCIICHHS
yIiia MeXIy MPSIMbIMUA B MHOTOTPaHHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukynspHbie maockocTH. CBONCTBA
B3aWMHO NEPHEHIUKYJISPHBIX TIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEH; TEOpeEMa O NPsMOK
[EPECEUYCHU IBYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsimoyronbHBIN Napaienenunes; Kyo;




U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienumnea

70

Teopema o auaroHanu NpsAMOYTrOJIbHOTO
napajuiesIenunesa u CeJCTBUE U3 Heé

71

CrepeomeTpruecKue U MPUKIIAIHbIE
3aJla4d, CBS3aHHBIE CO B3AUMHBIM
PACIIOJIOKCHHUEM NIPSAMBIX U IINIOCKOCTH

72

HOBTOpCHI/ICZ CKpCIIUBAOIIHNECS IPSAMEIC,
napaJjijiCJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OIrpaHHUKax

73

Hapa mapajjiCJIbHbIX IUIOCKOCTEH Ha
CKPCHINBAOIIUNXCA MTPAMBIX, PACCTOSIHUC
MCKAY CKPCIINBAOIIUMHUCA NIPSIMBIMUA B
MMPOCTBIX CUTyallHUAX

74

Paccrossaue oT ToUkH J0 IINIIOCKOCTH,
pacCTOSAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paccTossHUN MEXIY
CKPELIMBAIOIIHAMHUCS NPSIMBIMHU C
MIOMOUIBIO NEPIIEHIUKYJIAPHON IIIOCKOCTH

76

TpéxrpanHslil yroj, HEpaBeHCTBA AJIs
TpexTpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXIPAHHOTO yIJIa

77

DIeMEHTHI CPePUICCKON TCOMETPHH:
reoIe3nYeCcKue JIMHUHU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHuN "MHOTOrpaHHUK




U €r0 DJIEMEHTEHI"

IInpamupa. Buael nupamua. IlpaBunpHas

80 1
nupaMua

21 IIpusma. IIpssmMast ¥ HAKJIOHHAS IPU3MBI. 1
IIpaBunbpHas npusma

20 [IpssMo#t napainenenunen, 1
IPSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinyxibie MHOrorpanHukd. Teopema |
Ditnepa
Brinyxiible MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBriIbHBIE U IOJTyIIPABUIIBHBIE 1
MHOT'OTPaHHUKHU

85 KonTponbhas padota "MHororpanHuku" 1

26 ITonsiTve BEKTOpa Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocth BEKTOpPOB 1

89 [TpaBumno mapamienenurnena 1

90 YMHOK€HUE BEKTOpa Ha YNCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIUX B OAHOMN 1
IUIOCKOCTH

92 CkansipHoe pou3BECHUE 1

93 Brruncnenue yriia Mex1y BEKTOpaMu B )
MIPOCTPAHCTBE

94 IIpocreiimue 3agaun ¢ BEKTOpaMu 1

95 IIpocreiine 3anadu ¢ BEKTOpaMu 1




96 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1
98 O060011IeHrEe U CUCTEMATU3aIU 3HAHUIA 1
99 O000111eH1E U CUCTEMATU3aLU 3HAHUI 1
100 Hrorosast koHTpobHas paboTa 1
101 Hrorosast konTponbpHas pabota 1
102 O060011IeHrEe U CUCTEMATU3aIM 3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KIIACC

Kosn4yecTBo yacos i DJIeKTPOHHbBbIE
ara
uudposbie
Nen/m | Tema ypoka Konrpoabueie | Ilpakruueckne | H3yYeHH
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypcsl

| IToBTOpenue TeMsl "KoopauHaThl BEKTOpa 1

Ha TUIOCKOCTH U B IPOCTpaHCTBE"
) IToBTOpenue temsl "CkaisipHOE 1

IIPOU3BENIEHNE BEKTOPOB"
3 [ToBTOpenue TeMbl "Brruucienue yria |

MEXJly BEKTOpaMU B IIPOCTPaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, |

MPOXOIAIICH Yepe3 B TOUKH"
5 YpaBHEHHE TIOCKOCTH, HOPMAJIb, 1

yYpaBHEHHE IUIOCKOCTH B OTPE3KaX
6 YpaBHEHHUE IUTIOCKOCTH, HOPMAJIb, 1

aBHEHUE IJIOCKOCTHU B OTPE3KAX

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, JIMHEHHOE |

IIPOrpaMMUPOBAHHE
9 JInneliHbIe HEPABEHCTBA, JINHEWUHOE 1

[IPOrpaMMHUpPOBAHUE
10 AHaJIUTUYECKHE METO/IbI pacyéTa yria 1

MEX/1y IPSIMbIMU B MHOI'OI'PaHHUKAX
1 AHanuTHYECKHE METO/IBI pacuéTa yria |

MEX/y TUIOCKOCTSIMA B MHOTOTPaHHUKAX




dopmyia pacCTOSHUS OT TOUKH JI0

12 IJIOCKOCTH B KOOPWHATAX

13 Haxosxienue paccTostHUM OT TOUKH 10
TJIOCKOCTH B Ky0Oe

14 Haxosxienue paccTostHUM OT TOUKH 10
IJIOCKOCTH B MPABUJILHOM MUPAMU/IE

15 KonrponbHas padora "AHaiuTHueckas
reometpus”

16 CeueHuss MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOT'PaHHUKH

17 CedeHust MHOTOTPAHHUKOB: METOJI CJIEI0B
CeueHuss MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, IIEPECEUEHUS IPSIMBIX U
IUIOCKOCTEH

19 [TapannenbHble NpsMbIe U TIIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 [TapannenbHble NpsIMbIE U MIIIOCKOCTH:
pacy€r OTHOLIEHUI
[TapamiensHbIe MPSMbBIC U TIIIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIUBAOITUMUCS
MPSIMBIMU
[lepnienuKyIsIpHBIC TIPSMBIC H

” IJIOCKOCTH: CTaH/IaPTHBIC IMaphl
MePIEHINKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHUH MHOTOT'PAHHUKOB
[TepnienuKkynsipHBIC TIPSIMBIC U

23 IJIOCKOCTH: TEOPEMA O TPEX

MEePIEHAUKYISPAX




24

[lepnieniukynsipHbIC MIPsIMbIE U
IJIOCKOCTH: BBIYUCIICHHUS UIMH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAJIEH, COOOPaKEHUS MTOI00US

26

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
Ioniaiel, cooopakeHus 1Mo 100ust

27

[ToBTOpEHUE: momanu
MHOTOYTOJEHUKOB, (POPMYIIBI JISI
Iomaaen, cooopakeHus moao0us

28

[Tnomanu ceyeHnit MHOTOTPAaHHHUKOB:
TUIOIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHHUSI TOTOOMS

29

[Tnomanu ce4eHnit MHOTOTPAaHHHKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUs MOA00uS

30

Kontponbnas padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napauleenuneaa

32

3anaun 00 yaBOCHHHU Ky0a, O KBaJpaType
Ky0a; O TPUCEKIIUU yTia

33

CrepeoMeTpHuueCcKue 3a7ja4i, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJiesienumnesa




HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BEMa MTPSIMOYTOJIBHOTO
napajuiesenumnena

35 OO6BEM IpsIMO TPU3MBI

36 CrepeoMeTpHuuecKre 3a7jaui, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TPSMOM TPU3MBI

37 IIpuknanHele 3a1a4um, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Boruncnenme 00bEMOB Tell ¢ TOMOIIIBIO

38 onpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOM MPU3MBI
Boruncnenme 06bEMOB Tell ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. OobéM
MApaMUbI

40 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB NUpaMuJL ¢ OOIIUM YTIIOM

A1 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

47 CrepeoMeTpHuueCcKue 3a7ja4i, CBI3aHHBIE C
00bEMaMU HaKJIOHHOM MTPU3MBbI

13 CrepeomeTpruecKue 3a1a4u, CBSI3aHHbBIE C
00BEMaMH MUPaAMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0bEMBI

Ten", CBsI3aHHBIE C O0BEMOM TUPAMUIBI




[Ipumenenue 06bEMOB. Beruncienue

46 pacCTOSIHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O6bEm
MHOTOrpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne WIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [pssMoi KpyroBon HUIUHAD.
[1nomane MOBEpXHOCTH HUIUHAPA

50 KoHnueckas moBepXHOCTh, 00pa3yromnme
KOHHYECKOU noBepxHocTUu. Konyc

51 Cedenue KOHyca IIOCKOCTBIO,
MapajjiebHOM MJIOCKOCTH OCHOBaHUSA

57 VYceuénnblil konyc. M300pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaabs 60KOBOM OBEPXHOCTH H
IIOJIHOYM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeoMeTpuiecKkue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BRIUMCIICHHE,
MIOCTPOEHUEM CEYEHUN HUINHAPA, KOHyCca
CrepeoMeTpuiecKHe 3a1a4u Ha

56 JIOKa3aTeIbCTBO U BEIYHCIIEHHE,
MOCTPOEHUEM CEUCHUH IUIIMH]IPA, KOHYyCa

57 [Ipuknagueie 3aa4u, CBsI3aHHbBIE C

MUIMHAPOM




58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl 1 mapa ¢
wiockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Buj 1 n3o0pakenue mapa

61

[lepeceuenue cheps! U 1mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun 1 n306paxenue mapa

62

VYpasuenue cheprl. [Lnomans chepsl u e
yacTeu

63

CummeTtpust cepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIYHUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHUEM UX CEUCHHM IIIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNIbCTBO M BBIYHUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHUEM UX CEYCHHI IIIIOCKOCTHIO

66

HpI/IK.Ha,Z[HBIe 3aJa4u, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTaHIaPTHHIE
nonoous

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpallICHUA U
MHOTI'OI'PaHHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH




BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O6weém nnnunapa. Teopema 06 00bEMeE
OpsSIMOTO IWJIMHAPA

73

Boruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. O0nEM
KOHyca

74

ITmomaay OOKOBOM M OJIHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYUCJICHHEM 00BEMOB IIMIIMH/IPA,
KOHyca

76

[Tpuknanueie 3anaun o reme "OOBEMBI U
IJIOIIA I TTOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa 1 MapoBOro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUUECKHE 33/1a4H,
CBSI3aHHBIE C BEIUUCIEHNEM 00BEMOB
1Iapa, mapoBOro CErMEeHTa U IapOBOT0
CeKTopa

78

[Tpuknanueie 3anaqyn no Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM I1Iapa U
wiomaabio chepsl. COOTHOIIEHHUS MEXTY
TUIOIIASIMUA TOBEPXHOCTEH 1 00BEMaMu
MOJOOHBIX TEJ




79

[TogoOHBIE TENa B IPOCTPAHCTBE.
N3menenne o6béMa npu mogoouu.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCITICHHEM 00BEMOB Tell U IUTOMIAeH
MOBEPXHOCTEN

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"

81

JIBmxeHus npocrpancTsa. OToOpakeHusl.
JIBv>keHHs 1 paBeHCTBO Guryp. O0mme
CBOIWCTBA JBH)KCHUM

82

Buael nBuxeHunii: napauiebHbINA
MIEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3€pKaJibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

83

[TpeoOpazoBanus nmogodus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘ICCKI/Ie 3a/la4ui Ha IIPpUMCHCHUEC
JABUKCHUA

85

Kontpoinbnas padota "BekTopsl B
npocTtpaHcTse"

86

O6o0maromiee moropenue 11 moHsaTHii u
MeTo0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"[lapaenbHOCTh NPSAMBIX U IJIOCKOCTEN
B IIPOCTpPaHCTBE"

87

Oo6o06maromee nmoBTopenue 11 moHATHH U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allis 3HAHWII:




"BekTopsl B mpocTpaHcTse"

88

Ob6o61matomee nopropenue 11 nouaruit u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTeMAaTH3allus 3HAHWIA:
"BexTopsl B mpocTpaHcTee”

&9

O6o6maromee nmoBropenue 11 moHATHH U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

Oo6o06maromiee noropenue 11 noHsATUi u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTeMAaTH3allus 3HAHWI:
"O6beM MHOTOrpaHHUKA"

91

Oo6o06maromee noropenue 11 noHsATHit 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHU:
"ITnomaayu moBepXHOCTU U 0OBEMBI
KpYTJibIX Ten"

92

O6o6matomiee nopropenue 11 nonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATHU3aI1sl 3HAHUM:
"[nomaamn MOBEPXHOCTU U O0BEMBI
KpYTJbIX Ted"

93

HtoroBas koHTpoNbHAs paboTa

94

Wrorosas koHTpoNbHas paboTa

95

[ToBTOpenue, 0600IICHNE U
cucTeMaTu3auus 3HaHUI

96

HcTopus pa3BUTHs CTepEOMETPHH KaK




HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEPEOMETPHUH KaK
97 HayKH U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BuTHS CTEPEOMETPUH KaK
08 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
99 HayKH U €€ PoJib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
100 HayKH U €€ POilb B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTepEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




ITPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
NMpoBepPsIeMOro .
00pa3oBaTeILHO NPOrpaMMbl CpelHero 001ero 00pazoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMU: TOUKA, MPSAMasi, INTIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX MPU PELIECHUU
' F€OMETPUYECKUX 3a]1a4
73 OnepupoBaTh TOHATUAMU: NAPAJUIETBHOCTh U MEPHEHIUKYISPHOCTD
' MPSIMBIX U IJIOCKOCTEH
74 KrnaccudunupoBaTe B3aUMHOE pacHONIOKEHUE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarTh MOHATHSIMHU: ABYTPAHHBIN YTroJl, TPaHU IBYIPAHHOTO YTJIa,
7.5 pebpo ABYTpaHHOTO YIJia, JTUHEHHBINM yroJl ABYTPAaHHOTO YIJja, IpajaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh MOHSATUSMU: MHOTOTPAHHHK, BBIMYKJbIA W HEBBIMYKJIbIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOIPAHHHKA, TPABUIIHLHBI MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MHUpamMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapaienenurne, Ky0)
KnaccudummpoBaTe  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS IS
7.8 KiaccupuKaluuu (BBIMYKIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MIPABUIIbHbBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE PU3MBI, MTapaijieNIeUIebl)
7.9 OnepupoBaTh NOHATUSAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOIPaHHUKOB
710 OOBACHATH MPUHIIUIBI IOCTPOCHUSI CEYCHUI MHOTOTPAHHHUKOB, WCIIOIB3YS
' METOJI CJIE/IOB
CtpouTh ceyeHUssT MHOTOTPAHHUKOB METOJOM  CJICJIOB, BBINOJIHATH
7.11 (BBIHOCHBIC) TIOCKUE YEPTESIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXKIEHHE T€OMETPUYECKUX BEIWYMH 1O 00pasiam
WIH alNTOpUTMaM, TPHUMEHSS W3BECTHBbIE AHAIUTUYECKUE METOIbl MpH
7.12 pEelIeHNH CTaHIAPTHBIX MaTeMaTHYeCKHX 3a7ad Ha  BBIYUCIICHHUE
paccTOSTHUN MEXAy ABYMsI TOYKaMH, OT TOYKH JO NHPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEK]Ty CKPEIIMBAIOIIUMUCS MPSIMBIMU
Pematp 3aaun Ha HaxOXKIEHHE T€OMETPUYECKUX BEIWYMH O 00pasiam
7.13

Wi aJroputMam, HNPHUMCHASA H3BCCTHBIC AHAJIUTHYCCKUC MCETOAbI IIpU
PCHICHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3a4a4 Ha BBIYUCJICHUC YIJIOB




MEXJ1y CKPEIIMBAIOIIUMUCS NPSIMbIMU, MEXIY MPSIMOM U IUIOCKOCTBIO,
MEX/1y TUIOCKOCTSIMH, ABYTPAHHBIX YTJIOB

Brruucasate 00bEMBI U TIJIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,

7.14 NUpaMusia) ¢ NpUMEHEHUEM (QOpMYyJI, BBIYHCIATH COOTHOUIEHMS] MEXAY
IUIOUIA/IIMU TOBEPXHOCTEN, 00bEMAMHU [TOT0OHBIX MHOTOIPAaHHUKOB
715 OnepupoBaTh MNOHATUSAMU: CHUMMETPHsSI B IIPOCTPAHCTBE, LIEHTP, OCbh U
’ TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBHI
W3BnekaTtb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(POPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (uUrypax, NpeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTh reomerpuyeckue (GakThl Ui PELICHUS CTEPEOMETPUYECKUX
7.17 3aja4, MNpPEINoiaralolliX HECKOJbKO IIaroB pELIeHUs, €CJIU YCIIOBHS
NIPUMEHEHUs 3aJlaHbl B IBHOH (popme
718 [IpumensaTs mpocTeiiline NpPOrpaMMHBIE CPEICTBA U AIIEKTPOHHO-
' KOMMYHHUKAI[IOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBoauTh HpUMEpbl MaTEeMaTHMYECKHUX 3aKOHOMEPHOCTEM B IMpUpPOAE U
’ KU3HU, paClIO3HABaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsITh MOJIy4EeHHbIE 3HAHMSI Ha NMPAKTHKE: aHAJIM3UPOBAaTh peallbHbIE
CUTyalluu U NMPUMEHITh U3YUYCHHbIE MOHATHUS B MPOLIECCE MTOMCKA PEIICHUS
MaTeMaTHYeCKd CPOpPMYJIUPOBAHHON MPOOIEMBbl, MOJEINPOBATH pealbHbIE
7.20 CUTyallUM Ha A3bIKE T€OMETPHM, HMCCIEAOBATh MOCTPOCHHBIE MOJECIH C
HCIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapara aareopsl,
pemiate  MpakTUYEeCKHe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHHUEM
reOMETPUUYECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble nIpeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero o01ero 00pa3oBaHusA
pe3yJbTarTa
6 I'eomeTpus
OnepupoBaTh MOHATHAMU: LMIMHIpUYECKass MOBEPXHOCTh, 0Opasyrolue
6.1 LHWINHAPUYECKON IMOBEPXHOCTH, IMJIMHAP, KOHUYECKas IIOBEPXHOCTH,
o0pazylolire KOHUYeCKOi MOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 Pacno3naBats Tena BpameHnus (UIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIIOCOOBI OJTyUEHUS TeJl BpallleHus
6.4 KnaccugummpoBars B3auMHOE pacnoioxkeHne cepsl U MIIOCKOCTH
OnepupoBaTh NOHATUSAMU: IAPOBOM CEIMEHT, OCHOBAaHHE CEIrMEHTa, BBICOTA
6.5 CETMEHTA, IIAapOBOM CIIOM, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO

CJI0s1, IIapOBOM CEKTOP




6.6

Beruucnsate 00BEMBI W IUIOMIAAM TOBEPXHOCTEH TEI  BpAICHUS,
T€OMETPUUYECKHX TEN ¢ MPUMEHEHUEM (popmyIt

6.7

OnepupoBarh TOHATHAMH: MHOTOTPAHHUK, BIIMCAaHHBIL B chepy
ONHCaHHBIM 0KO0JIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK MIIU TEJIO
BpalICHUs

6.8

BBIYHCHsATE COOTHOIICHHSI MKy IIOMASIMH IMOBEPXHOCTEH U 00BEMaMu
NOOOOHBIX TEN

6.9

N300pakaTh u3y4yaemble (QUIYypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BoinmonHsATe  (BBIHOCHBIE) IUIOCKME UEPTEKHM U3 PUCYHKOB MPOCTHIX
00BEMHBIX (uryp: BuA CBepXy, COOKY, CHH3Y;,; CTPOUTh CEUEHHUS TeJ
BpallIeHUS

6.11

W3Bnekatrb, WHTEPIPETHPOBaTH M MpeoOpa3oBbIBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TeOMeTpudeckux ¢urypax, TMpeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax

6.12

[IpumensiTb reomerpuueckue (QaxkThl JUIsl PEUICHHs] CTEPEOMETPHUUECKHX
3a/1a4, MPEANOJIararolliX HECKOJBKO IIaroB pEIICHMs, €CIU YCIOBUSA
MIPUMEHEHHUS 3aJlaHbl B IBHOU (opMme

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMONHATE  JACUCTBUS  CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOXKECHHUSI BEKTOpa Ha YHCJIO, OOBSICHATh, KAKHMHU CBOHCTBAMHU OHH
00J1anaroT

6.15

HpI/IMeHHTL IIPAaBUJIO MTapaJuICJICIUIICaAa ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHATUAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ
MEXJy BEKTOpaMH, CKaJspHOE MPOU3BEICHNUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMIUTaHApHBIE BEKTOPBI

6.17

Haxomuth cymmy BEKTOpPOB M TNpOM3BEACHHE BEKTOpa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aILaBaTI~) IJIOCKOCTb YPaBHCHHUEM B IIeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTefIHJI/Ie TCOMCTPHUICCKUC 3a/la4d Ha IMPUMCHCHUC BCKTOPHO-
KOOPAUHATHOTO METOa

6.20

Pemarr 3amaum Ha J0Ka3aTEeNbCTBO MaTEMaTUYECKMX OTHOMIICHUM M
HaxXOXKIACHUC TCOMCTPUYCCKUX BCIIMYUH II0 o6pa3uaM WK aJilropuTMam,
IIPUMCHAA HN3BCCTHBIC MCETO/bI npu pCICHUN CTaHAApPTHBIX
MaTeMaTHUYCCKUX 3a1a4

6.21

[IpumensTh mpocTeilline MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKIX 33124

6.22

[IpuBOaUTE NpUMEpHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEW B NIPHUPOAE U
YKU3HHM, PACIIO3HABATh NPOSBICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE




6.23

[IpuMeHsTh MOJIy4eHHbIE 3HAHMSI HAa MPAKTHKE: aHAJM3UPOBATh peallbHbIe
CUTYalluu U MPUMEHITh U3YUYCHHbIE MOHATHUS B MPOIECCE MONCKA PEIICHUS
MaTeMaTHYeCKu cPOpPMYITUPOBAHHON MPOOIEMBI, MOJECIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE€ T€OMETPUH, HCCIENOBaTh MOCTPOEHHBIE MOJEIH C
UCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUH U TeopeM, ammapara aareopsl,
pemiate  MpakTUYeCKHWe  3a7auyd,  CBA3aHHBIE C  HAXO0XJICHHUEM
TeOMETPUUYECKUX BEJIUYUH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHBIE TOHATUS cTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnonokeHue MpsiMbIX B IPOCTPAHCTBE: MEpECEKaroIecs, mapaieibHble
W CKpemuBaroniuecss mpsmbie. [lapamiensHOCT, TPSMBIX W IJIOCKOCTEH B
IIPOCTPAHCTBE: MapajljiesibHble NpPSMbIE B IPOCTPAHCTBE, MAPAIICIBHOCTh TPEX
OpSIMBIX, MapauIeIbHOCTh MPSMOM M IUIOCKOCTH. YTJIBIC COHAINpaBICHHBIMU
CTOPOHAMHU, YTOJI MEXIy MNPSMBIMH B NpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napajulesibHble IUIOCKOCTH, CBOMCTBa MapajUleNbHbIX IUIocKocTel. [lpocTteifue
MPOCTPAHCTBEHHbIE (UTYpbl Ha IJIOCKOCTH: TeTpa’Ap, KyO, mapasuieenurne],
MOCTPOCHUE CEUCHUN

7.3

[lepneHAUKYyISIPHOCTh TMPSAMOW U IUIOCKOCTH: TEPHEHIAUKYISIPHBIC TMPSMBIE B
IIPOCTPAHCTBE, MPAMbIEC NapaJUICNIbHbIE U MEPIEHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK
NEPIECHANKYISIPHOCTH MPSIMOM M TJIOCKOCTH, TEOpPEMa O MPSMOW MEPIEHIUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJ MEXKIY NMPSAMON U IIOCKOCTBIO, IBYI'PAHHBIN
YIoJl, JUHEHHBIN yroi ABYIpaHHOro yria. [lepnenaukynsp u HaKIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIHs (GUTYPHI Ha
IJI0CKOCTh. [lepneHauKyasIpHOCTh MJIOCKOCTEN: MpU3HAK NMEPHEHANKYISIPHOCTH JBYX
mIockocrei. Teopema 0 TpEX nepneHIuKyIsipax

7.4

[ToHsATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPaHHMKA, BBIMYKJIbIE U
HEBBIYKJIbIE MHOTOIPAaHHHMKH, pa3BEpPTKa MHororpaHHuka. IIpusma: n-yronbHas
npu3Ma, TpaHU U OCHOBAHMS IPHU3MBI, NpsiMas M HAKIOHHAs IPU3MBbl, OOKOBas M
HIOJIHAsl TIOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsaMoyroibHbIi napajienenunes u
ero cpoiicta. Ilupammpa: n-yronbHas nupamujia, I'paHM U OCHOBAHUE MHUPAMHUIBI,
OOKOBasi M MOJHAs MOBEPXHOCTb NMHPAMHJIbl, NpaBUIbHAs U yCeu€HHas MUpaMUA.
OneMeHThl MNpU3Mbl M OHpamMubl. [IpaBuiibHBIE MHOTOTPAaHHUKH: IOHATHE
NpaBUIBHOTO MHOTOTPAaHHUKA, MpaBUIbHAs NpU3Ma M MpaBUIbHAS NHUpPaAMUJA,
npaBUiIbHAs TpEyrojibHas MUpaMuJa U NMpaBWIbHBINA TeTpasap, Kyo. IIpencrasnenue o
IIPAaBWJIBHBIX MHOTOIPAaHHUKAaxX: OKTa’lp, HOAEKa’aAp U ukocadapyrue CeueHus
HPU3MBI U THPAMHUIBI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPHUSA OTHOCUTCIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPHH B nmupamMujiax, mapauiCicnuicaax, IMpaBUJIbHBIX
MHOTI'OI'paHHHUKax

7.6

Bpruucienue 5»71€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanv, yribl. [Liomansb




OOKOBOI MOBEPXHOCTH U MOJTHOU MOBEPXHOCTHU MPSAMOM IIPU3MBI, TUIOIIA/Ib OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MbI. [11011a715 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPaBUWJIBHON MUPaMHIbI, TeOpeMa O IUIOIIAIU YCEUEHHOM MHUpPaMUJIBL.
[Tonsitue 06 06béMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tonobubie Tena B mpocTpaHcTBe. COOTHOLICHHUSI MEXAY IUIOIIAISIMU MMOBEPXHOCTEH,
00BEMaMH MTOJOO0HBIX TEJI

11 KJIACC

Konx
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

I'eomerpus

6.1

[umuaapuyeckas TOBEPXHOCTh, 00pa3yroOIIUe MIIMHIPUICCKON MOBEPXHOCTH, OCh
MUIMHAPUYECKOW TOBEPXHOCTH. [lwnmmHAp: OCHOBaHHMS W OOKOBas IOBEPXHOCTb,
oOpa3syromas 1 0Ch, TUIOaAh OOKOBOW W TTOJIHON TTOBEPXHOCTH

6.2

Konunueckasi moBepXHOCTh, 00pa3yIonne KOHMIECKON MOBEPXHOCTH, OCh U BEpIITHNHA
KOHMYeCcKol mnoBepxHocTU. KoHyc: ocHOBaHME M BepllrHa, oOpasyromas U OcCh,
IIOMAar OOKOBOM W TIOJIHOW IOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasylomue u
BBICOTA, OCHOBaHMsI U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, JuameTp, IIOMaasr NoBepxHOCTH cdepbl. Bzanmuoe
pacnosoxeHue cdepbl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Imioniaab

cdepbl

6.4

N300paxkenune Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka MIITMHApPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpalllIcHU U MHOT'OI'PaHHUKOB. MHor OIr'paHHUK, OIMMCAaHHBIM OKOJIO
C(I)epLI, C(bepa, BIIMCaHHAsA B MHOT'OT'PaHHUK, UJIX TCJIO BPAlICHUA

6.6

[Tonsitue 06 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO MapalijieNienuneaa u cieacTBus u3 He€. O0bEM MUIMHApA, KOHYCA.
O06BEéM mapa u miomaas chepsl

6.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOMIAASIMU TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TET

6.8

Ceuenust nuiIMHApa (MapajjieIbHO W MEPHEHIUKYISIPHO OCH), CEUYEHHsS KOHyca
(mapasuiebHOE OCHOBAaHUIO U IIPOXOAAIIEE Yepe3 BEPUIMHY ), CEUCHUS 11apa

6.9

BexTop Ha miockoctd u B mpocTpaHcTBe. ClIO)KEHHWE M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno napannenenunena. Pemenue 3anad, cBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPAMH

6.10

[IpsmoyrosnbHas cuctema KoopAuHAT B IpocTpaHcTBe. KoopamHaTel BekTOpa.
[Ipocreiimme 3agaun B KOOpAuHATax. Yroia Mexay Bektopamu. CkanspHoe
IIPOU3BEJCHUE BEKTOPOB. BbIUMCICHHE YIIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA F€OMETPUYECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUSI K NPEIMETHBIM Pe3yJ1bTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnagenne MeronaMum J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3a/]ad;
yMeHue (OpMYJIHpPOBATH W ONEPHPOBATH MOHATHAMH: ONpEACICHHE,
aKcuoma, TeopeMa, CIEACTBHE, CBOWMCTBO, IPHU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBONOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTEMaTHYECKONM HHIYKIWM,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PELICHNUHN 3a]a4, OLICHUBATh
1 JIOTUYECKYI0  IPAaBUIBHOCTb  PAcCY)KICHMH; YMEHUE  OIEpUpOBATH
MOHATUSMH: MHOXECTBO, ITOJAMHOKECTBO, OIEpalliy HAaJl MHOKECTBAMU;
YMEHHE  HUCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUHN U IIPU PELICHUHU 3a7a4, B TOM
quclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad) Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U OIUCHIBAThH TPadbl pa3NTUYHBIMU CIIOCOOAMH; MCIIOIB30BATh Ipadbl MpH

PCUICHUHU 3a/1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIO, LEJIOE YHUCIIO,
CTEIECHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HaTYpaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIbHBIM MOKa3aTeIeM,
norapudmM YHMCIa, CHUHYC, KOCHMHYC M TaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK MO MOIYJ0, PalMOHAIBHOE YHUCJIO, HUPPAUUOHAIBHOE YHUCIIO,
MHOKECTBA HATypAJIbHBIX, LENbIX, PALMUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HAUMEHBIINN 001U
JeNUTeNIb W HaWMEHbIee o0Ilee KpaTHOe, anropuT™M EBkiauma mnpu
pELIEHNH 3a7a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJHATH BBIUMCICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTEneHsAMHU U Jorapupmamu, npeodpazoBaHusi IPOOHO-

palrOHAJIbHBIX BBIpEl)KGHPIfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICJOBATCIIbHOCTD, apI/I(bMeTI/I‘IeCKaﬂ Iporpeccusi, IrcOMCTpHUUCCKAA




mporpeccusi, OCCKOHEYHO YOBIBaIONIasi TIeOMETpHUYECKass IPOrPecCHs;
yMEHHE 3a/laBaTh IMOCIEOBAaTEIBHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJT; YMEHHE ONIEPUPOBATH MOHSATUSAMHU: KOMIUICKCHOE
YHCIIO, COMNPSOKEHHBIE KOMIUIEKCHBIE 4HCIA, MOJYJIbh M apryMEHT
KOMIUIGKCHOTO  4Wcia, ¢GopMa  3aliCH  KOMIUIGKCHBIX — YHCEeT
(reomeTpuyeckas, TPUTOHOMETpUYECKas U anreOpandeckas), yMeETh
MPOU3BOIUTH apuPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MIPUBOIUTH TIPUMEPHI HCIIOH30BAHMS KOMIUIEKCHBIX YHCEN; ONMEePHUPOBATH
NOHATUSAMU:  MaTpuma 2xX2 u  3x3, onpenenuTellb  MaTpPHIIbL,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIMTEIIA

YMeHne onepupoBaTh MNOHATHAMH: PpalHAOHAIbHBIE, HPPALAOHAIbHBIC,
IOKa3aTesbHbIe, CTENEHHbIC, JOorapupMuUyecKre, TPUTOHOMETPHUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUH M HEPABEHCTB, PAaBHOCWIIBHOCTH
YpaBHEHUW, HEPABEHCTB MW CHUCTEM; YMEHHME pelaTb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMbl C IOMOIIBIO pPa3JIWYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, UX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3a]1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JacTel HAyKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYyHKIUHM, HauOoJbllIee M HAUMEHbIICEe 3HAUCHHS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIMS, aCUMOTOTHI rpaduka
GbyHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nveckuii CMBICT TIPOU3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QyHKUUH; YMEHHE
BBIUUCIATh  INPOM3BOJHBIE  CYMMBI, IPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUN (YHKIMH, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMU; yMEHHME HAaXOOUTh HNPOHM3BOJHBIC 3JEMEHTApHBIX (YHKIIHIA;
YMEHHE HCIIONb30BaTh IPOU3BOJHYIO JJIi HUCCIEIOBaHUS (PYHKIMM,
HaxXoJAuUTh HauOOJbIIME W HAaUMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amapara MaTeMaTH4YeCKOTro
aHauu3a; MPUMEHATh MPOU3BOAHYIO U HAXOXKICHHWsS HaWIy4dIlIero
pelieHnss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3NYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACIUPOBAHUA C

noMoILbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpaduk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKUMHA, JuHeHHas (QYHKIUS, KBaapaTU4Has (yHKUuS,
panMoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKIMHK, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas H
norapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YUEHHBIX
GbyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYHKUHH,
UCIOJb30BaTh Tpa(UKK Ul U3yYeHHs MPOLECCOB U 3aBUCUMOCTEH, NpH
pelIeHnH 33734y U3 JAPYrHX y4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH;, BBIpOXKaTh (HOPMYJTaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpaduku (QyHKIMHA Ui pelIieHus ypaBHEHUH,
HEpaBEHCTB M 3a7ad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHHe pemarh TEKCTOBBIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJU M YacTH, HA JBWXKEHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33aJa4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(dbuHAHCAMM); COCTAaBJISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 3a/JayH, HMCCIEIOBATh IOJIYYEHHOE pELICHHE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHHUE MOJEIUPOBATH
peanbHbIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue OonepupoBaTh MOHATHAMH: CpelHee apH(pMeTHYECKOe, MeIHUaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HA0Opa; YMEHHUE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, IPECTABICHHYIO B Ta0IHIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAbHBIX MPOIECCOB W SBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWII ®W JAWarpaMM; HCCIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/ICM Fpa(I)I/I‘-IeCKI/IX
METOAO0B U BHCKTPOHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[CHI/I}I C MOMOLIBIO JUuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh IOHATHUAMM: CIy4YaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIL30BAHHCM l"pa(bI/IquKI/IX MCTOJOB, IIPHUMCHSITH




GopMyJBl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEpPUpPOBaATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPEICIICHUE BEPOSATHOCTEH,
MaTEeMaTHUYECKOe OXHJaHUE, IUCHEpCHUs U CTaHJApTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBI, (YHKLMU pacHpeieieHus U IUJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO U HOPMAJIBLHOTO paclpee/iCeHuil; yMEHUe
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeleeHU Ui pellieHus 3a1ay;
3HAKOMCTBO C MOHSATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNbIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHU,
YUCIO  NEpecTaHoBOK; OumHOM  HbplOTOHA;  yMeHHMEe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBAThH
BEPOSTHOCTH PEAJbHBIX COOBITHIA; COCTABIATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMbIE, MApaLIENbHOCTh U
NEPpNCHAUKYJISIPDHOCTh TIPAMBIX U HJIOCKOCTGIZ, Yrojax MEXKAy IMpPIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
pacCTOsIHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh NPU PEIIECHUN
3aJjay U3yuyeHHbIE (PaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pasMepel OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBK0 TE€OMETPUYECKMX IIOHATUNM M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NNPAKTUYCCKUC 3aJa9U
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YMeHue onepHpoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes,, OpuU3Ma, NHUpaMuaa, (Urypa M IOBEPXHOCTb
BpalleHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, IMI0MaIb
MOBEPXHOCTH THPAaMUMbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSIMOYTOJBHOTO TapauleienuIiea, NHUPaMHUIbl, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAaHUIO, CEUEHHE IIapa, IUIOCKOCTH,

Kacaromascs cq)epm, HUWINHAPpA, KOHYCA, YMCHHC CTPOWUTL CCYCHHC




MHOTOTpaHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHHs, B TOM YHUCIIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUYECKUX (UTYp, CaMOCTOSITEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs U3y4aeMbIX (PUryp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepratb HX; YMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pPa3NIUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBUKEHHE B  IPOCTPAHCTBE,
napajvieJbHbIi MEepEeHOC, CUMMETpPHsS Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TMOMO00MS, TMOAO0OHBIE (QUTYPBI, YMEHHUE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pElIeHNN 3a]la4y; HAaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
IoImaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peaHBHOfI KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHNHBI
(mmuHA, YTOJN, TIIOIMAgh, OOBEM, IUIOMIATL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC CpOpMy.IH)I U MCTOAbI, B TOM YHCJIC. ILIOINAAb ITOBCPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IJomans cdepsl; o0bEM KyOa,
NpAMOYTOJIBHOIO  Mapajuiejiciuieaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYCa, IIIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp
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YMeHne onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPa HA YHWCIO, PA3IOKEHHE BEKTOpa Mo 0Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENECHUE, YTOJN MEXKIY
BEKTOPAMH, YMCHHE WCIIOIH30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]]

AJI1 peIICHUSA T'COMETPHUICCKUX 3a/1a1 U 3ala4 APYT'UX y‘IC6HBIX npeaIMCTOB
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YMeHue BbIOMpATh MOIXOANINNA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUH TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM, YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B HUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

1 Yucna v BBIYUCICHUS
1.1 Hatypanbnsle u nensie uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN
12 Parmonanbueie  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOW, TIPOLIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypasibHOH creneHu. JlecTBus ¢ apudmMeTndecKuMu
' KOPHSIMHM HaTypajJbHON CTEIIEHH
L4 Crenens ¢ nenslM nokasarenaeM. CTENEeHb ¢ pallMOHAJIBHBIM NT0Ka3areneM. CBONCTBa
' CTENEeHU
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIrO apryMeHTa
1.6 Jlorapudm uncna. Jlecsatuunsle U HaTypalbHbIE J0rapu(Mbl
JelictButenpHble  4YHclia. ApudmeTHueckue omnepanuu ¢ JCHCTBUTEIbHBIMHU
1.7 yuciaamu. [IpuOnmkéHHble BEIYUCICHMS, TPaBUIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6paszoBanue BbIpaKeHUI
1.9 KomiuiekcHele yncna
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIMOHAIbHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUSA
23 TpuronomeTpruyeckre ypaBHEHUs
24 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE YPABHEHHS
2.5 Lenble 1 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbpHBIC U JOTapUDMUUYECKIE HEPABCHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C [IApaMETPaMU
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUH. ONpenenuTeslb MaTpULIbL




OyHKIMH U TpaPuKH

OyHK1UA, cnocoObl 3amanus GyHkuuu. ['padux QyHkiuu. BzanmHO oOpaTHBIC

31 ¢ysakuuu. YétHeie u Heu€THBIC QyHKIMU. [leproanueckue GpyHKIUHN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuWM ¢yHkuumu. Hymum ¢yHkuumm.
39 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKLHH.
' MakcumMyMbl U MUHUMYMBI (QyHKIuH. HanOGonbliee ¥ HauMeHbIee 3HAYECHUE
(YHKIIUU Ha IPOMEKYTKE
13 Crenennas ¢GyHKUMS C HATypaJibHBIM M II€JIbIM ToKaszateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa U rpaduK KOpHS 1-0i CTENEHH
34 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oka3zarenpHas u norapudmMuveckas GyHKINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnToTel rpadukoB (yskmuii. CoiicTBa  (QyHKIUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHLHOCTEH
3.8 ApudmeTrnueckas u reomeTpudeckas nporpeccun. DopMyiia CI0KHBIX IPOLIEHTOB
4 Hayana maTemaruyeckoro anammsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMEHTApHBIX QYHKIUN
[IpuMeHeHne TMPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIEro 1 HAaMMEHbBIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepanuy Hajl MHOKecTBaMU. JlnarpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTatucTHKa
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBepXHOCTH BpaIIeHUS




7.5 KoopanHatsl u BEKTOpBI

HOACHUTEJIBHAA 3AIIMCKA

VYyeOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyOJIEHHOTO YpOBHS
ABJIAETCS NPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO Y4e0HOro Kypca
yTrIyOJIE€HHOTO YPOBHS Ha YPOBHE CpPEIHET0 001Iero oopa3oBaHus. Y4eOHBIN Kypc
npeaHa3HavyeH st GopMUpOBaHUS Y OOYHAIOIIMXCS CTATUCTUYECKON KYJIbTYphl U
ITOHUMAHMS POJIM TEOPUHU BEPOSATHOCTEN KaK MATEMATUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIy4alHBIX COOBITUM, BEIMYMH M TporeccoB. [lpu m3yueHun Kkypca
oOoramialoTcst MpeACTaBlIeHUS OOydyalolMXcd O METOAaX HCCIIEJOBAHMS
W3MEHUYUBOTO MHpa, pPa3BUBAETCS IMOHMMAHHME 3HAYUMOCTH U  OOLIHOCTH
MaTeMaTUYECKNX METOJNOB IO3HAHMS KaK HEOThEMIIEMOM 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Copepxanue y4eOHOro Kypca HampaBiIeHO Ha 3aKpervieHHWEe 3HaHW,
MOJIYYEHHBIX MPU U3YyUYEHUU Kypca Ha YPOBHE OCHOBHOI'O 0OIIero o0pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEKIY
HUMHU Ha BaXXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y 00ydarommxcst JOJKHO COPMUPOBATHCS MPEACTABICHUE O
HamOoJee yrnoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTUYECKUX MOJIENSIX, UCTIOIb3YEMbIX
JUIsL  ONHMCAHWS  AHTPOIIOMETPUYECKUX U JeMorpauyeckux  BEJIUYUH,
NOTPEIIHOCTE B PAa3IUYHbIE POJA H3MEPEHUSX, IJIUTEIbHOCTH OE€30TKa3HOM
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHUK MACCOBBIX SBJIEHUH U MPOLIECCOB
B oOmiecTBe. YueOHBIM Kypc sABiseTcsl 0a30i N OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CHEHHUAIBHOCTEW, HO TaKKE€ COLMAIBHBIX M IICHUXOJOTMYECKUX, ITOCKOJBKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTENILHON Mepe HCIONb3YyIOT anmapar
aHanu3a OOJIBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
00CyX/IeHHE 3aKOHAa OOJBIIMX 4YHMCeNl — (PYHIaMEHTAJbHOTO 3aKOHA IMPUPOJIBI,
MMEIOILET0 MATEMATHYECKYI0 (POPMATTU3ALIMIO.

B cootBercTBMM € yKa3aHHBIMU LIETISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCT, M CTAaTUCTUKa» HA YriayOJEHHOM YpPOBHE BBIJCIICEHBI OCHOBHBIE
coziepkaresibuble TUHUM: «CiyyaliHble COOBITHSI U BEPOATHOCTU» U «CiydailHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMHUMO OCHOBHBIX JIMHUN B Y4YEOHBII KypC BKIIFOYEHBI 3JIEMEHTBHI TEOPUU
rpagoB W TEOPUU MHOMKECTB, HEOOXOAMMBIC IS TMOJHOLEHHOTO OCBOCHHS
MaTepuaa JAaHHOTO Y4eOHOro Kypca M CMEXKHBIX MAaTeMAaTHYeCKUX Y4eOHBIX
KYpCOB.



Conepxxanne nuHuUU «CryyaiiHble COOBITUSL M BEPOATHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUI O PpacCHpEeleICeHUN BEPOSITHOCTEN
MEXKY 3HAYCHUSIMU CIIyYalHbIX BEJIUMYHUH. BakHYy10 4acTh B 3TOU CONEPKATEIIBbHON
JIMHUY 3aHUMAET U3yYEHHE TEOMETPUYECKOTO U OMHOMHUAIIBHOTO pacipeieieHui u
3HAKOMCTBO C MX HENPEPBIBHBIMU AHAJIIOIAMH — [OKAa3aTEIbHBIM U HOPMaJbHBIM
pacnpeneIcHUsIMHU.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU CIy4YailHBIMM BEJIMYMHAMU U
pacnpeneNeHus MU, AaKUEHTUPYIOT BHHMaHUE OOYYarollMXCSi Ha ONHCAHUM U
U3YyYEeHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HENPEPHIBHBIX (QYyHKIMH. OCHOBHOE
BHHUMAHME YEISIETCS I0Ka3aTeIbHOMY U HOPMAJIBHOMY PacCIIpPEACIICHUSM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcs 03HAKOMHUTEIbHOE H3YUYEHUE CBSI3U
MEXAY CIy4YyalHbIMM BEJIMYMHAMH W ONHCAHUE 3TOM CBSA3M C IOMOILIBIO
KOA(pUIIMEHTa KOPPEISUU U €ero BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJIEp>KaHMs PAa3BUBAIOT TEMY «JlnarpaMMbl pacCEMBaHUA», U3yUYECHHYIO Ha YPOBHE
OCHOBHOTO 001ero o0pa3oBaHMsi, © BO MHOI'OM OIMPAIOTCS Ha CBEACHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé ommH smeMeHT  coaep)kaHWs, KOTOpPBIMA — NIpeiaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEIOBAaTEIbHOCTh CIIy4allHbIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIY BpeMeHU. O3HaKOMJICHUE C paclpe/ieieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT pa3BUBAIOILIUN XapakTep H
SBIISIETCSl AKTyaJIbHBIM Ui OyAyIIMX aOUTYpPUEHTOB, MMOCTYIAOUIMX HA YYEOHbIE
CHELMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAayKaMH, IICHUXOJIOTHEH W
YIIPaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP M CTaTHCTHKa» Ha
yriyOJieHHOM YpoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 waca (1 wac B
Henento), B 11 kinacce — 34 gaca (1 yac B Hezleno).

COAEPKAHUE OBYUEHUA
10 KVIACC

I'pad, cBsa3ubli Tpad, myTH B rpade: mukisl U nenu. CTeneHb (BaJeHTHOCTD)
BepiuHbL. ['padsl Ha miockocTH. [lepeBbs.

Cny4aiiHble SKCIEPUMEHTHI (OMBIThI) U Cy4YailHble COOBITHS. DIIEMEHTapHbIC
coObITHs (MCX0JbI). BepoATHOCTh CiaydatHOro coOBITHSA. BIM30CTh YacTOTHI H
BEpOSITHOCTU  coObITHi.  CiydailHble  ONBITBI  C  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HajJ COOBITUSIMU: IEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITHs. J{uarpammer Ditepa. @opmyiia CJI0KEHUS BEPOSTHOCTEH.



VYcioBHasE BEPOSTHOCTb. YMHOXKEHHUE BEPOSITHOCTEU. JlepeBo CiydailHOTO
skcriepuMenTa. @opmyia noHou BeposTHOcTH. PopMmyna baiteca. HezaBucumeblie
COOBITHUSI.

buHapHbIil ciydailHbIil ONBIT (MCHIBITAHUE), yCIeX U Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHUMBIX MCIBITAHUM A0 mepBoro ycrnexa. [lepectaHoBku
u dakropuan. Yucno coueranuit. Tpeyronbuuk Ilackams. Popmyna OuHOMA
Hprorona.

Cepust He3aBUCHMBIX HcnbiTaHUM bepHymiu. CnydaiiHbld  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. PacnpeneneHue  BeposTHocte.  Jlmarpamma
pacnpenenenud. Onepanuu HaJ ClIy4yalHbIMU BeJIMYMHAMHU. bUHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMUAJIBHOE.

CoBMecTHOE pachpenesieHHe JByX CIy4dalHbIX BeaudyuH. HezaBucumbie
CIIy4YaWHbIE BEJIMYMHBL.MAaTEMaTUUECKOE OXKUJAHUE CIYYaWHOM  BEJIUYHUHBI
(pacupenenenusi). Ilpumepbl  NPUMEHEHUS  MATEMaTUYECKOTO  OXKHJIAHUS
(ctpaxoBaHmWe, JnoTepes). MaremaTHueckoe OXXHIaHWEe OWHApHOW CiydailHOM
BEJIMYMHBI. MaremaTnueckoe  OXUJAHUE CYMMbl  CIIyYaWHBIX  BEJIUYUH.
MaremaTtuueckoe OKHJIaHHE r€OMETPUYECKOTO u OMHOMUATILHOTO
pacnpeeeHUN.

Jucnepcus ¥ CTaHAZAPTHOE  OTKJIIOHEHWE  CIIyYaWHOW  BEJIMYHHBI
(pacnpenenenus). Jlucnepcus OMHAPHOW CIydaiHOW BeIMYMHBI. MaTeMaTuueckoe
OXXMJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMbl HE3aBUCUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jucrnepcuss W CTaHAAPTHOE OTKIOHEHUE T€OMETPUUYECKOTO
pacnpenesneHus.

11 KJIACC

HepaBenctBo UeOniméBa. Teopema YeobniméBa. Teopema bepnymu. 3akon
OonblIMX  4ucesl.  BbIOOpOYHBIM  MeTOn — uccieaoBaHui.  BeiOopouHbie
xapakTepucTuku. OIeHUBaHNE BEPOSTHOCTH COOBITHS MO BBIOOPOYHBIM JTAHHBIM.
IIpoBepka nmpocTenmmx TUIoTe3 ¢ IOMOILIBIO U3YUYEHHBIX PACIIPEACICHUM.

HenpepbiBHblE ciyyaliHble Benu4yuHbl. [Ipumeppl. @yHKIMS IUIOTHOCTH
BEPOSITHOCTU pacrpejiesicHusi. PaBHOMEpPHOE paclpelielieHue M €ro CBOWCTBA.
3agauu, OpUBOASAIINE K TTOKA3aTEILHOMY pacipeAesieHUI0. 3a1auu, MPUBOJISIINE K
HOPMAJIBHOMY pacupeneneHuro. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeIBbHOTO pacnpeeseHus, GyHKIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenus. OyHKIMSA IIIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACIIPEACIICHUS.

[TociemoBaTeIbHOCT,  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHHM.  3ajayu,
IpuBOAsME K pactpenenenuto [lyaccona.



KoBapuanus nByx ciydaiiHeix BenuwduH. KoddduimeHt auHEHHOM
koppensiiud.  CoBMeCTHblE  HAOMIOACHHUS  JBYX  BEIUYHMH. BBIOOpOUHBII
Kod(phunueHT Koppenauuu. Paznuune Mexay JTMHEHHOW CBSI3bI0 U MPUYUMHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHas1 perpeccus, METOI HAMMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHB)
HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIecCTBa,  MIpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUH HAyKM U JEATEIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg J3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pu3uYecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIHHON €SI TENHHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3KOJIOTUY€CKOTr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXaIIIEH CpeAbl, IIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW MeATeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble jornueckue a1eiicTBU:

BBISIBIISATH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCUUKalNH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX W YTBEPKICHUSX, MPEIJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MMPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE MIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpobiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH A€PUIUTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOJAUMBIX NJisi OTBETa Ha
BOIPOC U I pELIeHUs 3a]1a4H;

BBIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJACTABIATh €€ B pasziMyHBIX (opmax,
WTIOCTPUPOBATh TpaUUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpAXKaThb CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJiayu,
KOMMEHTUPOBATh MOJYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOUM TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAIICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUMA, B KOPPEKTHOH (opme
dbopMyJIMpOBaTH Pa3HOTIIACHS], CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlayd, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4Y€TOM 3a1a4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMW  KaK  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUIM, OOBSICHATH MPUYHUHbI
JOCTIDKEHUS WIIA HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHUAYaJTbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEeSTENBbHOCTH, TIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUJIbI pa0bOT, JOrOBapuBaTHCS, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAWUHUPOBATh CBOW JCHUCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyvaronuiicst HaQy4uTCst:

CcBOOOHO OMEpUPOBATH MOHATHIMH: Tpad, INIOCKUN rpad, CBI3HBIA rpad,
nyTh B Tpade, 1enb, UK, JePeBO, CTENEHb BEPIIUHBI, JIEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIIbIT),
CIydyailHOE COOBITHE, JIEMEHTApHOE CIydailHOe COObITHE (PJIEMEHTAPHBIA HCXO/)
CIIy4ailHOTO  OTbITA, HAXOJWUTh BEPOSTHOCTH COOBITU B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMY;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: TEpeceueHrue, O0bEUMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIB30BATh JHUATPAMMBI
Dlinepa, KOOPIMHATHYIO TIPSIMYIO NIl peIIeHus 3a7ad, MOJIb30BaThCs (HOpMYIIOi
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JABYX U TPEX CIIyYalHBIX COOBITUH;



ONEpUPOBATH  NOHATUAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEW, HE3aBUCUMbIE COOBITHS, JIEPEBO CIYyYalHOTO JKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C MOMOUIBIO TpaBUIa YMHOXKEHHUS, AepeBa
CIIy4ailHOrO0 OMbITa, HKCIOJb30BaTh (POPMyYIy MOJHOW BEPOATHOCTH, (HOPMYIY
baifeca pu pemiennu 3a7a4, OnpeaesTh HE3aBUCUMOCTh COOBITHH 110 (popmyIie u
10 OpraHM3aluy CIYYaitHOTO HKCIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJBI ISl TEPEYUCICHUS
AIIEMEHTOB MHOXECTB, 3JEMEHTAapPHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIy4YyaWHBI  OMBIT
(ucnibiTaHue), ycrex M HeyJadya, He3aBUCHUMbIE HUCIBITAHMS, CEpUsl UCIBITaHW,
HaXOJUTh BEPOSTHOCTH COOBITUI: B CEpPUM MCHBITAHUWA 1O MEpPBOrO ycnexa, B
CepUH UCTIBITAaHUN bepHyIIM, B OMBITE, CBSI3aHHOM CO CIy4YallHBIM BBIOOpPOM W3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CiIy4yaiiHasi BENWYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMma paclpeieseHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyYecKoe, OMHOMHUAIbHOE pacIpeieseHHE;

ONEPHUPOBATH TMOHATUSMU: COBMECTHOE pPACIpPEIECICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO pacCIpeiesieHUs JABYX CIydalHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXIO0M BEIUYMHBI, ONPEACICHUS
HE3aBUCHMOCTH  CIIy4alHBIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOT0 OXKUIAHUS CITydYalHON BEIMYMHBI (pacrpeiesieHus ), MPUMEHSTh
CBOMCTBAa MAaTE€MATHUYECKOIO OXKWJAHHUS TP PEMICHUU 3a4a4d, BBIUYUCIATH
MaTEMaTUYECKOE 0KUIaHHEe OMHOMUAIBHOTO U T€OMETPHUUECKOTO PACTIPEEIICHHMI;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIYYAWHOW BEJIMYMHBI
(pactipeiesieHUsi) MPU PELIEHUU 3a]lad, BBIYUCIATH JAMCIEPCUI0 M CTaHJIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOTO U OMHOMHUAIILHOTO PACIPEIEICHUIA.

K xoniry 11 kiacca o0y4aroniuiicss HAyIuTCS:

BBIYHCIIATH BEIOOPOUHBIE XapaKTEPUCTUKHU MO JAHHOW BHIOOPKE M OIEHUBATH
XapaKTEePUCTUKU TE€HEpPaJbHOM COBOKYNMHOCTM JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OLIEHHBaTh BEPOATHOCTH COOBITUNA M MPOBEPATH MPOCTEHIIME
CTATUCTUYECKUE TUIIOTES3BI, NOJIb3YSCh N3YYEHHBIMU PACIIPENCICHUSIMU;

NPUBOAUTh  MPUMEpPHl  3aJad, MNPUBOJAIIMX K  IOKA3aTeIIbHOMY
paclpeneneHuro, 3a1ad, MOpUBOASIIMX K HOPMAJbHOMY  pPacHpeaciICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOIO
pacnpezaeneHusi, GyHKIUS MIIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO pacrpeiesieHus,
GyHKUIMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PaCHpeesICHUS ;ONPEesTh
KO3 PUILIMEHT TMHEHHON KOPpEIsUU, BBIOOPOUHBIN KO3QPUIUEHT KOPPEALHUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnbie | IIpakruyeckn
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThbl pecypebi
1 DneMeHTsl Teopuu rpados 3
) CiyyaiiHble OMBITHI, CITy4aiiHble COOBITHS U 3
BEPOSITHOCTU COOBITHI
Onepanny Hax MHOKECTBaMU U
3 coObITusIMH. C10KEHNEe U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAsI BEPOSTHOCTD.
He3zaBucumeble coObITHs
4 DNeMeHThl KOMOMHATOPUKH 4 1
Cepun nocieoBaTeNbHbIX UCIIBITAHUM.
5 Wcnpiranus bepnymnmu. Ciyuaiinbiii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUUHBI U paclpeaeIcHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabnbie | IlpakTnyecku
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
3aKOH OOJNBIIHNX YHCET
2 DJIEeMEHThl MATEMAaTUYECKOU CTATUCTUKHU 6
HenpepbiBHBIE ClTy4aliHbIE BEJIMYHHBI
3 (pacmipenenenus), Moka3aTeabHOE U 4
HOpMAaJIbHOE pacIpe/ieICHUs
4 Pacnpenenenue Ilyaccona
CBsi3b MEX]1y CIIy4ailHBIMH BEJIMUUHAMHU
O06001IeHre U crucTeMaTu3alus 3HaHU! 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpo/bHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

I'pad, cBsa3HEI rpad, npeacraBieHue
3aJ1a4¥ ¢ MOMOIIBIO Tpada

Crenenp (BaJIeHTHOCTb) BepuIMHEL. [1yTh
B rpade. Llenu u nukIbI

I'padsr Ha TTOCKOCTH. JlepeBo
CIIy4alHOT'O SKCIIEpUMEHTA

Cry4aifHple SKCTIEPUMEHTHI (OTIBITHI) U
CiTy4aliHbIe COOBITHS. DIeMEHTapHbBIC
COOBITHUS (MCXOTBI)

BeposiTHOCTB ciTydaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OMBITaX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHUSAMH

BeposiTHOCTB CityuyaltHOTO COOBITHSI.
BepositTHOCTH COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

[Tepeceuenue, 00beTUHEHIE MHOXKECTB
¥ COOBITHH, POTUBOIIOJIOKHBIC
coObITHs. PopMyJia CII0KEHUS
BEPOSATHOCTEMN




VYcioBHas BEpOATHOCTh. Y MHOKEHHUE

8 BeposiTHOCTEeW. PopMysia yCIIOBHON
BEPOATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHHUE

9 BeposATHOCTEN. DopMya yCIOBHOM
BEPOSITHOCTH

10 ®dopMyia MOJTHON BEPOSATHOCTH

1 ®opmyna barieca. HezaBucumeie
COOBITHUS

12 KombOuHaTopHOE MpaBUiIO yMHOXKECHHS.
[TepecranoBku u akTopuan

13 Yucno coueranuit. TpeyroiabHUK
[Tackansa

14 ®opmyna bunoma HeroToHa
KontponsHast padora Nel: "I'padpsl,

15 BEPOSITHOCTH, MHOXECTBA,
KOMOHMHATOpUKa"
bunapHbIi C1y4alHBII OIBIT
(ucmpITanue), ycrex U Heynava.

16 He3zaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUI J0 IEPBOIO
ycnexa

17 Cepus HE3aBUCUMBIX UCIIBITAHUN J10
IIEPBOrO ycrexa

13 Cepust HE3aBUCUMBIX HUCIIBITAHUNA
bepnynnu

19 CrnyuaiiHblii BBIOOpP U3 KOHEYHON

COBOKYITHOCTH




20

[IpakTrueckas pabota ¢
UCIIOJIb30BaHUEM HJICKTPOHHBIX TAOJIHIT

21

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacrpeneeHus

22

Onepauuu Haja ciydailHBIMU
BenuuuHamu. IIpumeps! pacnpeneneHuii.
bunapsnas ciry4aiiHas BeIu4nHa

23

I'eomeTpHyeckoe pacnpeaeseHue.
buHoMuanbsHOE pacupeneneHue

24

MarematruecKoe 0KUIaHue CIy4anHOn
BenM4YMHbL. COBMECTHOE pacipeiesieHre
JIBYX CIyYaWHBIX BEJIMYNH

25

HeszaBucuMmeble ciydailHble BETUYHHBI.
CBOMCTBa MATEMATHYECKOTO OXKHIAHUS.
Marematnueckoe 0kuaHue OMHApHOM
CITy4alHOU BETMYUHBI

26

Matemartnueckoe oXXKUgaHue
F€OMETPUUYECKOT0 U ONHOMHUATIBLHOTO
pacnpeneneHuit

27

Jucnepcust U CTaHAAPTHOE OTKJIIOHEHUE

28

Jucrniepcust OMHApHOM CirydaifHON
BennyrHbI. CBOMCTBA AHUCTIEPCUU

29

MareMaTH4eCKoe OKHIaHue
IMPOU3BCACHUA U NUCIICPCHA CYMMBbI
HC3aBUCHMBIX cnyqaﬁHHx BCINYHNH

30

Jucnepcusi OMHOMHAIBHOTO
pacnupeznenenus. [Ipaktuyeckas padota ¢




HCITIOJIB30BAHUCM JDJICKTPOHHBIX Ta6J'II/II_[

Jucnepcust U CTaHAapTHOE OTKIIOHEHUE
Fe€OMETPUUYECKOI0 paclpeieIeHHUs. .

31 [IpakTuueckas pabora c !
UCIIOJIb30BAaHUEM BJIEKTPOHHBIX TaOIHUI]

32 O06o00mIeHne 1 cucTeMaTu3aIys 3HaHUH 1
Konrtponbnas padora Ne2: "Hcnbitanus

33 bepnymnu. Cirydalinble BETUYHMHBI U 1
pacnpenenenus”

34 O0001IeHre ¥ cucTeMaTh3alus 3HaHUI 1

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTHyeckne
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

Hepaenctso Yebbimena. Teopema
YeoOnimeBa. Teopema bepuysum. 3akon
OOJIBIINX YUCEI

Hepaenctso YeoObimena. Teopema
Yeonimena. Teopema bepuysui. 3akon
OOJIBILINX YUCell

HepasenctBo YeoOnrena. Teopema
YeoOrimena. Teopema bepuymmu. 3akon
OOJIBIINX YHCEN

Br100pouHbBIif METOT MCCIIETIOBAHUIA

[IpakTrueckas paboTa ¢ UCTIOIB30BaHUEM
AJIEKTPOHHBIX TaOJIHUIT

I'enepanbHas COBOKYITHOCTD U Clly4yanHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapakrepuctukamu. OLieHKa CPeHErOo U
JUCIIEPCUH TEHEPATIbHON COBOKYITHOCTH C
IIOMOIIIbIO BEIOOPOUHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIIHOCTD U Clly4yanHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUH T€HEPaIbHON COBOKYITHOCTH C
MIOMOIIBIO BBIOOPOYHBIX XapaKTEPUCTUK




OrneHrBaHME BEPOSATHOCTEH COOBITHH TTO
BBEIOOPKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C MOMOIIBIO CBOMCTB
W3YUYEHHBIX pacIpenesIeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTENIINX TUIIOTE3 C MOMOIIBIO CBOKCTB
U3YYEHHBIX PacpeeIeHuN

11

[IpakTudeckast paboTa ¢ UCIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHUIL

12

[Ipumepbl HeNIPEPHIBHBIX CITyYalHbIX
BennurH. OyHKINA MIOTHOCTH
BEPOSITHOCTH

13

PaBHomepHoe pacnipenenenue. [Ipumepsl
3a/1a4, MPUBOIALINX K MOKA3aTeJIbHOMY U K
HOpPMAaJIbHOMY pacrpeesIeHUusIM

14

q)}IHKHI/If{ IIJIOTHOCTHU BEPOATHOCTH
IIOKa3aTCJIbHOI0 paclpCaACICHUA

15

OYHKIUA MTIOTHOCTA BEPOSTHOCTH
HOpPMAaJIbHOT'O paclpeieeHus

16

ITocnenoBaTenbHOCTh ONMHOYHBIX
HEe3aBUCUMBIX coObITHi. [Tpumep 3anaun,
puBoAsALIeH K pacupenencHuto [lyaccona

17

HpaKTI/I‘leCKaH pa60Ta C UCITIOJIb30BAHHUEM
QJICKTPOHHBIX Ta6JlI/ILI

18

KoBapuanust 1ByX cily4aifHbIX BEJIMYHH.
Koaddurment xoppensaiuu

19

CoBMecTHBIE HAOMIOIEHUS IBYX BEJIMYHH




20 Br16opounslii k03 GULueHT Koppensuuu

71 Paznuune Mex 1y JIMHEWHOM CBA3BIO U
MIPUYUHHO-CIIEACTBEHHOM CBA3BIO

22 JIuneiinas perpeccus

” [IpakTuyeckas paboTa ¢ UCIIOIB30BAHUEM
JIEKTPOHHBIX TAOJIHIL
[TpencraBneHne JaHHBIX ¢ TOMOLIBIO

24 TaOJIMIL U IMarpamm, onucaTeabHast
CTaTHCTHKA

’5 OnbITHI ¢ pAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSMH

26 Brruncnenue BeposiTHOCTEN COOBITUH C
pUMEHEHUEM (HOPMYIT
Brrunciienue BeposTHOCTEH COOBITHH C

7 MIPUMEHEHHEM TpapUUECKUX METOIOB:
KOOpJMHATHas Mpsimasi, 1epPeBo,
nuarpaMma Ditiepa

28 CiyualiHble BEJIMUUHBI U PACTIPEAEICHUS

29 MareMaTtnueckoe 0)XKMIaHUE CITy4YalHOU
BEJIMYUHBI

30 MaremaTrdecKoe OKHIaHUE CIYyHAHOM
BEJTUYHUHBI

31 KonTponbHas padota: "BeposTHOCTB U
cTaTucTUKa"
Brrunciienue BeposTHOCTEH COOBITHH C

32 pUMeHeHHeM (GOpMYIT U TpapuUecKuX

METOJ0B




Brruncienue BeposiTHOCTEH COOBITHH C
33 npuMeHeHueM (GpopmyIt U rpapuIecKux
METOJI0B

34 MareMaTtnueckoe 0)KMIaHHUE CIIyYalHON

BECINYHNHBI

CrnyualiHble BEJIMUMHBI U pacrpeiesieHusl.

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOM
NPOBEPAEMOro .
00pa3oBaTeILHO NPOrpamMMbl CpelHero 001ero 00pazoBaHus
pe3yJbTara
6 Teopus BEpOATHOCTEN M CTATHUCTHKA
6.1 Yurath U CTPOUTH TAOJIMLBI U JUarpaMMbl
6.2 OnepupoBaTh  IMOHATUSAMHU:  CpeAHee  apudMeTHuecKkoe, MeauaHa,
' HaunOoJbIIee, HAMMEHbIIIEe 3HAYCHHUE, pa3MaX MAacCHBA YMCIOBBIX JAHHBIX
OnepupoBaTh MOHATHAMHU: CIyYalHbIM 3KCIEPUMEHT (OIBIT) U ClaydaiHoe
COOBITHE, 3JEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HCXOA) CIy4dailHOro
6.3 ONbITa; HAXOAWTb BEPOSATHOCTU B OINBITAX C PaBHOBO3MOXKHBIMU
CITy4altHBIMHU COOBITUSMHU, HAXOJUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
U3YYEHHBIX CIy4YaiHbIX 3KCIIEPUMEHTAX
Haxonute u ¢dopMynupoBaTh cOOBITHS: IepeceyeHHe U OObEIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, IPOTHBOIOJIOXKHOE JIAHHOMY COOBITHIO;
' M0JIb30BAThCS AMarpaMMaMu Diiepa 1 GopMyIIoil cloxkeHHs BEpOsATHOCTEH
IIPY PELICHUN 3a]a4
OnepupoBaTh MOHATHAMHU: YCJIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaxXOJUTh BEPOSATHOCTU C MOMOLIBIO IPABWIA YMHOXEHHS, C IOMOILBIO
JIepeBa CIIy4alHOIO OIbITa
6.6 [IpumeHsITH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSAMH: HCIBITAHWE, HE3aBUCHMBIE HCIIBITAHUS, CEPUS
6.7 UCIBITAaHUM, yCIeX W HeyJaya; HaXOIAUTh BEPOSITHOCTH COOBITUI B cEpUU
' HE3aBHCHUMBIX HCIBITAHUNA 1O TEPBOr0 YCI€Xa, HAaXOJUTh BEPOSTHOCTU
cOOBITHI B cepuU ucnbplTaHuil bepHymm
6.8 OnepupoBaTh  NOHATHAMM:  CllydailHas  BEIMYMHA, pACIpENEICHHE
' BEPOATHOCTEN, AUarpaMma pacipeesIeHus
11 KITACC
Kon .
IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 00pa3oBaHusA
pe3yJbTarta
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTb  BEpPOATHOCTH  3HAUEHUH  CIy4alHOM  BEJIMYMHBIIIO

pacnupeaCIICHUIO UJIU C IIOMOLIBIO JUAarpaMm




OnepupoBaTb HOHATHEM MaTEMaTUYECKOTO  OKUIAHUS, IPUBOIUTH
MPUMEpBl TOTO, KaK MPUMEHAETCS MAaTeMaTHYeCKOe OKUIaHHE CIy4aiHON

32 BEJIMYMHBI, HAXOJUTh MAaTeMaTH4YeCKOEe  OXKUJAHUE [0  JaHHOMY
pacrpeieneHuIo

53 Nmets npencraBiaeHue o 3aK0HE OOJBITUX YHCETT

54 Nmets npeacraBiaeHue 0 HOPMaJIbHOM PacIpeAeIICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KVIACC

Koxa
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

Teopm{ BepOHTHOCTeﬁ 1 CTaTUCTHKA

6.1

[IpencrarneHue JaHHBIX ¢ MOMOIIBIO TabauI U nuarpamm. CpenHee apudMeTHIecKoe,
MeauaHa, HauOoJIbIlIee W HAaUMEHBIIEe 3HAUYCHHMsI, pa3Max, JUCIEPCHUsS U CTaHIApTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIEe COOBITHS
(ucxomsr). BeposTHOCTH ciydaitHOTO cOOBITHS. BiIM30CTH YacCTOTHIM BEPOSTHOCTH
coObITHi. CiryyaillHblE OIBITBI C PABHOBO3MOXKHBIMHM 3JIEMEHTapHBIMU COOBITHUSAMHU.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauuu Hajx COOBITUAMHU: TepecedeHue, OOBeAMHEHHE, MPOTHBOIIOJIOKHbBIE
coOpITud. Jlnarpammel Ditnepa. @opMyiia CI0KEHHs BEPOSITHOCTEN

6.4

VYcnoBHass  BEpOATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  cilydaiHOro
skcriepuMenTta. @opmyra morHoi BeposTHOCTU. HezaBucuMbIe COOBITHS

6.5

KomOunaropuoe mnpaBuino ymHOxeHus. [lepectaHoBku u dakrtopuan. Ywucio
coueranuil. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa

6.6

bunapHbpIli ciyuyaliHbI ONBIT (WCHBITAaHHWE), ycHeX M Heyaava. HesaBucumble
ucneiTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCTIBITAaHUN bepHyuum

6.7

Cnyvaiinass BennuuHa. PacnpenerneHue BeposiTHOCTEH. Jlmarpamma pacnpeneieHus.
[Tpumeps! pacnpesiesieHni, B TOM YHCIIe T€OMETPUUIECKOen OMHOMUAIBHOE

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

YucnoBble XapaKTEpPUCTHKH CIy4YalHbIX BEJIMYMH: MaTeMaTU4YecKoe OKUJaHue,
JMCIIepcrsl M CTaHJApTHOE OTKJIOHEeHHe. IIpumepsl mpUMeHEeHHs MaTeMaTHYeCKOro
OKUJAaHMsI, B TOM 4YHCIE B 3aJadyax M3 IOBCEIHEBHOHN >XM3HM. MaTemaTHueckoe
OKUJlaHue OMHApHOM cilydyallHON BeIMUYMHBI. MaTeMaTHuecKoe OXHJAHHE CYMMbI
CIIy4alHbIX BEJIMYMH. MaTeMaTn4ecKoe 0XKUIaHuE U JUCTIEPCUsl TEOMETPUUECKOIO U
OMHOMMAIBHOTO paclpeieleHui

5.2

3akoH OOJBIIMX YKCENT U €ro pojib B Hayke, MpuUpoje M obmiecTtBe. BrIOOpOUHBIHA
METO/]I UCCIICTOBAHHIA

53

[IpuMepsl  HEnpepbIBHBIX — Cily4allHbIX BeauuuH. [loHATHE O  IUIOTHOCTH




pacnpenenenus. 3agauu, NpUBOIALINE K HOpMAIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeesieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM Pe3yJabTATAM 0CBOEHMS
MPOBEPAEMOro OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
TpedOBaHMSI oOpa3oBaHus

Brnanenne Meromamu J0Ka3aTeNbCTB, alTOPUTMaMU PEIICHHS 3a]1ad;
ymMeHue ¢GOopMyIUpOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpeeTICHHE,
aKcuoma, Teopema, CJIEACTBHE, CBOMCTBO, IpPHU3HAK, JOKa3aTeJIbCTBO,
paBHOCUIIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (POpPMYIUPOBATH
o0paTHOE M MPOTHUBOIMOJIOKHOE YTBEP)KICHHE, MPHUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh MCETOJ MaTeMaTHUECKOU HWHIAYKIWHA;
MIPOBOJIUTH J10KA3aTEIbHbIE PACCYKIEHUS MPU PELLICHUU 33/1a4, OLICHUBATh
1 JIOTHUYECKYI0  IPaBUJIBHOCTb  PACCy)KJICHHHW; yMEHHE OIEepUpOBATH
MOHSTUSIMHA: MHO>KECTBO, TOJMHOXKECTBO, OINEpallMd HaJl MHOXECTBAMH,
YMCHUC HUCIIO0JIBb30BATh TCOpCTHKO-MHO)KCCTBGHHBIfI arrmapar JJISL
OTHCAHUs peajbHBIX MPOLIECCOB U SBJICHUHN U MPH PEIICHUU 3a]a4, B TOM
quclie U3 PYruX Y4eOHBIX MPEIMETOB; YMEHHUE ONEPHUPOBATH MOHATHIMHU:
rpad, cBs3HBINA rpad, IepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIIONB30BAaTh rpadbl MpU

pelieHuu 3a1a4

YMeHue omnepupoBaTh MOHATHUSMH: HATYpPAIbHOE YHCIIO, IEJIOe YHUCIIO,
CTEIICHb C IIEJIBIM MMOKa3aTelieM, KOPEHb HATYPaJbHOM CTEICHH, CTEIICHD C
pallMOHAJIBHBIM II0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHbIM IIOKa3aTcJIEM,
JorapupM UYHUCIA, CHHYC, KOCHHYC M TaHTEHC IPOM3BOJBHOTO YHCIIA,
OCTaTOK IO MOJYJI0, pPalMOHAIBHOE YHCIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCECTBa HAaTypaJbHBIX, MCJIbIX, paluOHAJIbHBIX, HeﬁCTBHTeﬂbHBIX
2 YHCENT, YMEHHE MCIIOJIb30BaTh MPU3HAKYU JCTUMOCTH, HAMMEHBIIHA OOIIHIA
JeNUTeIh W HauMEHbIee oO0IIee KpaTHOe, alroputM EBkimmma mnpu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TTO3UIIMOHHBIMU CHCTEMaMHU
CUHCJICHUS, YMCHUC BBIIIOJHATL BEIYUCIICHUC 3HA4YCHUH U Hp606p330BaHI/ISI
BBIPDOXECHHUIN CO CTENEeHSIMU M Jiorapudmamu, mpeoOpa3oBaHus JPOOHO-

palluOHAJIBHBIX BBIpa)KeHHfI; YMCHUC OIICpHUPOBATH IIOHATHUAMMU

OCICI0BATCIIBHOCTD, apI/I(bMCTI/I‘IGCKaﬂ Inporpeccusia, TreoMETpUICCKasa




mporpeccusi, OCCKOHEYHO YOBIBaIONIasi TIeOMETpHUYECKass IPOrPecCHs;
yMEHHE 3a/laBaTh IMOCIEOBAaTEIBHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJT; YMEHHE ONIEPUPOBATH MOHSATUSAMHU: KOMIUICKCHOE
YHCIIO, COMNPSOKEHHBIE KOMIUIEKCHBIE 4HCIA, MOJYJIbh M apryMEHT
KOMIUIGKCHOTO  4Wcia, ¢GopMa  3aliCH  KOMIUIGKCHBIX — YHCEeT
(reomeTpuyeckas, TPUTOHOMETpUYECKas U anreOpandeckas), yMeETh
MPOU3BOIUTH apuPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MIPUBOIUTH TIPUMEPHI HCIIOH30BAHMS KOMIUIEKCHBIX YHCEN; ONMEePHUPOBATH
NOHATUSAMU:  MaTpuma 2xX2 u  3x3, onpenenuTellb  MaTpPHIIbL,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIMTEIIA

YMeHne onepupoBaTh MNOHATHAMH: PpalHAOHAIbHBIE, HPPALAOHAIbHBIC,
IOKa3aTesbHbIe, CTENEHHbIC, JOorapupMuUyecKre, TPUTOHOMETPHUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUH M HEPABEHCTB, PAaBHOCWIIBHOCTH
YpaBHEHUW, HEPABEHCTB MW CHUCTEM; YMEHHME pelaTb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMbl C IOMOIIBIO pPa3JIWYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, UX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3a]1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JacTel HAyKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYyHKIUHM, HauOoJbllIee M HAUMEHbIICEe 3HAUCHHS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIMS, aCUMOTOTHI rpaduka
GbyHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nveckuii CMBICT TIPOU3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QyHKUUH; YMEHHE
BBIUUCIATh  INPOM3BOJHBIE  CYMMBI, IPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUN (YHKIMH, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMU; yMEHHME HAaXOOUTh HNPOHM3BOJHBIC 3JEMEHTApHBIX (YHKIIHIA;
YMEHHE HCIIONb30BaTh IPOU3BOJHYIO JJIi HUCCIEIOBaHUS (PYHKIMM,
HaxXoJAuUTh HauOOJbIIME W HAaUMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amapara MaTeMaTH4YeCKOTro
aHauu3a; MPUMEHATh MPOU3BOAHYIO U HAXOXKICHHWsS HaWIy4dIlIero
pelieHnss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3NYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACIUPOBAHUA C

noMoILbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpaduk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKUMHA, JuHeHHas (QYHKIUS, KBaapaTU4Has (yHKUuS,
panMoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKIMHK, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas H
norapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YUEHHBIX
GbyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYHKUHH,
UCIOJb30BaTh Tpa(UKK Ul U3yYeHHs MPOLECCOB U 3aBUCUMOCTEH, NpH
pelIeHnH 33734y U3 JAPYrHX y4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH;, BBIpOXKaTh (HOPMYJTaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpaduku (QyHKIMHA Ui pelIieHus ypaBHEHUH,
HEpaBEHCTB M 3a7ad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHHe pemarh TEKCTOBBIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJU M YacTH, HA JBWXKEHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33aJa4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(dbuHAHCAMM); COCTAaBJISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 3a/JayH, HMCCIEIOBATh IOJIYYEHHOE pELICHHE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHHUE MOJEIUPOBATH
peanbHbIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue OonepupoBaTh MOHATHAMH: CpelHee apH(pMeTHYECKOe, MeIHUaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HA0Opa; YMEHHUE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, IPECTABICHHYIO B Ta0IHIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAbHBIX MPOIECCOB W SBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWII ®W JAWarpaMM; HCCIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/ICM Fpa(I)I/I‘-IeCKI/IX
METOAO0B U BHCKTPOHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[CHI/I}I C MOMOLIBIO JUuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh IOHATHUAMM: CIy4YaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIL30BAHHCM l"pa(bI/IquKI/IX MCTOJOB, IIPHUMCHSITH




GopMyJBl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEpPUpPOBaATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPEICIICHUE BEPOSATHOCTEH,
MaTEeMaTHUYECKOe OXHJaHUE, IUCHEpCHUs U CTaHJApTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBI, (YHKLMU pacHpeieieHus U IUJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO U HOPMAJIBLHOTO paclpee/iCeHuil; yMEHUe
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeleeHU Ui pellieHus 3a1ay;
3HAKOMCTBO C MOHSATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNbIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHU,
YUCIO  NEpecTaHoBOK; OumHOM  HbplOTOHA;  yMeHHMEe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBAThH
BEPOSTHOCTH PEAJbHBIX COOBITHIA; COCTABIATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMbIE, MApaLIENbHOCTh U
NEPpNCHAUKYJISIPDHOCTh TIPAMBIX U HJIOCKOCTGIZ, Yrojax MEXKAy IMpPIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
pacCTOsIHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh NPU PEIIECHUN
3aJjay U3yuyeHHbIE (PaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pasMepel OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBK0 TE€OMETPUYECKMX IIOHATUNM M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NNPAKTUYCCKUC 3aJa9U
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YMeHue onepHpoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes,, OpuU3Ma, NHUpaMuaa, (Urypa M IOBEPXHOCTb
BpalleHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, IMI0MaIb
MOBEPXHOCTH THPAaMUMbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSIMOYTOJBHOTO TapauleienuIiea, NHUPaMHUIbl, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAaHUIO, CEUEHHE IIapa, IUIOCKOCTH,

Kacaromascs cq)epm, HUWINHAPpA, KOHYCA, YMCHHC CTPOWUTL CCYCHHC




MHOTOTpaHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHHs, B TOM YHUCIIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUYECKUX (UTYp, CaMOCTOSITEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs U3y4aeMbIX (PUryp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepratb HX; YMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pPa3NIUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBUKEHHE B  IPOCTPAHCTBE,
napajvieJbHbIi MEepEeHOC, CUMMETpPHsS Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TMOMO00MS, TMOAO0OHBIE (QUTYPBI, YMEHHUE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pElIeHNN 3a]la4y; HAaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
IoImaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peaHBHOfI KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHNHBI
(mmuHA, YTOJN, TIIOIMAgh, OOBEM, IUIOMIATL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC CpOpMy.IH)I U MCTOAbI, B TOM YHCJIC. ILIOINAAb ITOBCPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IJomans cdepsl; o0bEM KyOa,
NpAMOYTOJIBHOIO  Mapajuiejiciuieaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYCa, IIIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp

12

YMeHne onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPa HA YHWCIO, PA3IOKEHHE BEKTOpa Mo 0Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENECHUE, YTOJN MEXKIY
BEKTOPAMH, YMCHHE WCIIOIH30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]]

AJI1 peIICHUSA T'COMETPHUICCKUX 3a/1a1 U 3ala4 APYT'UX y‘IC6HBIX npeaIMCTOB

13

YMeHue BbIOMpATh MOIXOANINNA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUH TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM, YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B HUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
ET'2 10 MATEMATUKE

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

Yucia ¥ BEIUMCIIEHUS

1.1

HaTypaJ'II)HBIe U LECJIbIC YHUCIA. HpI/ISHaKI/I JCIINMOCTH LCJIBIX YHUCEII

PanuonaneHBIE 4MCIA. OOBIKHOBEHHEIE U JACCATHYHBIC I[pOGI/I, IMPOLCHTEI,

1.2 OECKOHEYHBIC TIEPUOIUYECKUE TPOOH
13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIICHHU. JencTBus c
' apuMeTUYECKUMHU KOPHIMH HATypalIbHON CTETICHU
1.4 Crenenp ¢ nensiM nokazatesneM. CTENeHb C palMOHAIBHBIM IOKa3aTesIeM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCMHYC M TAaHIE€HC YHCIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTuunbie 1 HaTypaJIbHBIC JOTapUPMBbI
JeiicTBuTenpHble uyucia. ApUPMETHYECKHE OINEpalud C JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuGmxk€éHHble BBHIYMCICHUS, TMpaBUiIa OKPYIJICHUS, MPUKUAKA U
OLICHKA Pe3yJIbTaTa BEIYUCICHUI
1.8 [IpeobOpazoBanme BhIpaKEHUN
1.9 Kommnekchsie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [enbie 1 IpOOHO-pAlIMOHANBHBIE YPAaBHEHHS
2.2 HppanuoHanpHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3arenbHble U JorapuMuyeckue ypaBHEHUs
2.5 [enble 1 IpOOHO-paLlMOHAIbHBIE HEPABEHCTBA
2.6 HppauyroHanbHbIE HEPABEHCTBA
2.7 [ToxazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuuecKkue HEPaBEHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPAaBEHCTB
2.10 VYpaBHEHU, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OTpeeInTeb MaTPUIIbI




OyHKIUHN U TpapUKH

@yHk1us, cnocoObl 3ananus GyHKuuu. I'papuk GyHkunu. BzaumHo oOpartHbie

>l ¢yukunu. YétHble 1 Heu€THbIe pyHKUMU. [leproanueckue GyHKINHN
O6nacTh ompeneneHuss ¥ MHOXECTBO 3HadeHW ¢GyHkumu. Hymu ¢dyHKIm#.
) [TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (DYHKIIHH.
' Makcumymbl 1 MUHMUMYMbI (GyHKIMU. HanGombliee M HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
13 Crenennas (yHKIMS C HaTypajbHBIM M IIeNbIM Ioka3ateneMm. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [Toka3zarenbHas u norapupmMuueckas GyHKINN, X CBOHCTBA U TpapUKH
16 Touku pa3psiBa. AcumnTorhl rpapukoB ¢yHKuui. CBoiicTBa (QYyHKIMIM,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocaenoBaTeabHOCTH, CIIOCOOBI 3aaHUs IT0CIIEA0BATEILHOCTEN
3.8 Apudmernueckass M reomerpuueckas nporpeccud. Popmyina  CI0XKHBIX
' IIPOLIEHTOB
4 Hauana marematndeckoro aHaiamnsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe AIeMEHTAPHBIX (PyHKINN
[IpuMeHeHHe TPOU3BOMHONW K HCCIENOBaHMIO (PYHKIMI Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxk/ieHne HanOoIbIIero U HaUMEHBIIETO 3HauYeHUsl (YHKIHH
Ha OTpe3Ke
43 [TepBooOpasnas. MHTETpan
5 MHokecTBa 1 IOTUKA
5.1 MHoXecTBo, onepanuy HaJl MHOKecTBaMH. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH




7.4 Tena u MOBEPXHOCTH BpaLICHUS

7.5 Koopaunatsl u BEKTOPHI

YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Amumos 1. A., Komsrua 0. M., TkauéBa M. B. u ap.//MartemaTtuka: anrebpa u Havaia
MaTeMaTHYeCKOro aHaiuza, reoMmerpus. Anredpa M Hayala MaTeMaTHMYECKOIO aHalu3a.
bazoBeblit 1 yrinyOnéunsiit yposau.10-11 kmacesl. M.: [IpocBenienue.

Atanacsn JI.C., byry3os B.®., Kagomues C.b.u npyrue. MaremaTuka: anreOpa U Havaja
MaTeMaTH4YeCcKoro aHaiusa, reomerpus. ['eomerpus. 10-11 kiacc. (0a30BbIil 1 yriTyOIeHHBIN
ypoBHH), - M.: IIpocBelienue.

bynnmoBnu E.A., byneiueB B.A.Maremarnka. BepostHocts u cratuctuka: 10-11 kim.:
0a30BbIl U yruyOn€HHbINH ypoBHU: yueOHOe mocobue / E. A. BynumoBuy, B. A. BynbraeB. —
M.: IIpocBenienue.

METOANUYECKHUE MATEPHUAJIbBI IS YYUTEJIA

Amumos 1. A., Komsrua 0. M., TkauéBa M. B. u ap.//MatemaTtuka: anrebpa u Havaia
MaTEMaTUYECKOIr0 aHajin3a, reoMerpus. Anredpa M Hadajla MaTEMaTHYECKOIO aHaJIM3a.
bazoBsrii u yriryosnénnsiii ypoau. 10-11 knaccel. M.: IIpocBenienue.

Aranacsa JI.C., Byry3os B.®., Kagomner C.b.u npyrue. Martemaruka: anreOpa u Havaia
MaTeMaTU4YeCKOro aHaiuza, reomerpus. ['eomerpus. 10-11 knacc. (0a30BbIl U YIITyOJICHHBIN
ypoBHH), - M.: IIpocBeiienue.

bynumoBuu E.A., bynbsiueB B.A.Marematuka. BepositHocts u cratuctuka: 10-11 kin.:
0a30BbIN U yryOnEHHbINH ypoBHU: yueOHOE mocobue / E. A. Bynumosu4, B. A. BynbaeB. —
M.: IlpocBenienue.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET
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