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Pabouas nporpamma yuebHoro npeamera «MaTeMaTHKa» Ha YpOBHE CpeHEro oouiero oopa3oBaHus

cocrapiiena B cootBerctBur ¢ ®I'OC, OOIT COO MOY I'COUI (npuka3z Ne oT r. «O6
yrBepxaeHun OOII Ha yposasax HOO, OO0, COO»), , ¢ yuetom YMK:
10 kiacc:

Anrebpa u Hadana MareMaTuueckoro aHanusa 10 kiace. (yriyonennsiid yposens) I.K.Mypasun, O.B.
MypaBuna

Anrebpa u Havana MareMaTudeckoro aHanusa 11 knace. (yriyonennsiii yposens) I.K.Mypasun, O.B.
MypaBuna

I'eomerpust 10 — 11 xiacc (6a30Bblif 1 yriy0nénnsnii yposan) JI.C. AtaHacsH u zip.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEAMETA
«MareMaTHKa»

HA YPOBHE CPEJHET O OBIIEI'O OGPA3OBAHUSA (YT JIYBJIEHHBIA YPOBEHD).

BbINyCKHUK HAYYUTCS:

CB00OHO OnIepUpPOBaTh MOHATUAMU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA,
IIOJIMHO>KECTBO, IIEpECEUEHUE, 00bETUHEHNE U PA3HOCTh MHOKECTB, YMCIIOBbIE MHOYKECTBA HA
KOOpPAMHATHOH NPSIMOM, OTPE30K, HHTEPBAJI, IIOJIYUHTEPBAJI, IPOMEXKYTOK C BEIKOJIOTON
TOYKOM, TpaduecKoe MpeCTaBICHNE MHOXKXECTB Ha KOOPAMHATHOMN IIIOCKOCTH;

3a[]aBaTh MHOXKECTBA [IEPEUHUCICHUEM U XapaKTEPUCTUUYECKUM CBOMCTBOM;

OIIEpUPOBATh NOHATUAMHU: YTBEPKACHUE, OTPULIAHUE YTBEPKICHMSI, AICTUHHBIC U JIO)KHbBIE
YTBEP)KICHMsI, IPUYMHA, CIEICTBUE, YACTHBIN ClTy4yail 0OIIero yTBep KIeHHs, KOHTpIpUMED;
IIPOBEPATH PUHAJIEKHOCTD 3JIEMEHTA MHOKECTBY;

HAXOJUTh NepeceyeHne u 00beTMHEHHE MHOXKECTB, B TOM YHCIIE TIPEICTABICHHBIX rpaduaecKku
Ha 4YMCJIOBOM IIPSIMOM U Ha KOOPAMHATHOMN IIJIOCKOCTH;

POBOJUTH JJOKA3aTeIbHbIE PACCYKICHUS AJI1 0OOCHOBAHUS UCTUHHOCTHU YTBEPXKICHUI.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

MCIIOJIH30BATh YMCJIOBBIE MHOXKECTBA HA KOOPJUHATHOM MPSIMON U Ha KOOPAUHATHOMN TJIOCKOCTH
JUTSL OTUCAHUSI PEAIbHBIX MPOLIECCOB U SBIICHUI;

MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYXKICHUS B CUTYaIUsIX TTOBCEAHEBHOM KU3HU, TIPH PELICHUN
3a/1a4 U3 IPYyruxX NpeIMETOB

CB0001HO onepUpOBaTh MOHATUIMU: HATYPaIbHOE YHCII0, MHOKECTBO HATYpaJIbHBIX YHCEN,
1€JI0€ YHCII0, MHOYKECTBO LIEJIBIX YHCel, OOBIKHOBEHHAs! IpO0b, NeCATUYHAS JpOoOb, CMEIIaHHOE
YHUCIIO0, PALIMOHAIBHOE YKCIIO, MHOKECTBO PAllMOHAJIBHBIX YHCEII, UPPALMOHATIBHOE YUCIIO,
KOPEHb CTENEHU N, JEHCTBUTEIBHOE YHCIIO0, MHOKECTBO JICUCTBUTENBHBIX YHCEIL,
reOMETpUYECKast UHTEPIIPETallis HATYPAJIbHBIX, LIEIIbIX, PALlUOHAIIBHBIX, IEHCTBUTEIIBHBIX
YHCEIL;

IOHUMATh U OOBSCHAThH Pa3HUILY MEXKAY MO3UIIMOHHONW U HEMTO3UIIMOHHOM cHCTEMaMH 3alluCH
4ucel,

NEPEBOJUTH YMCIIA U3 OJAHON CHCTEMBI 3aIIUCH (CUCTEMBI CUHUCIIEHMS) B PYTYIO;

JIOKa3bIBaTh U MCIOJIb30BATh PU3HAKH JEITMMOCTH CYMMBI ¥ IIPOU3BEACHUS IIPU BBIIIOJIHEHUN
BBIYMCIICHUN U PELICHUH 33/1a4;

BBIIIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YU CEI C 3aJaHHOU TOYHOCTBIO;
CpaBHUBATh JICHCTBUTENIbHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

yIOPSA0YMBATh YMCIIA, 3alIMCAHHBIE B BUJIe OOBIKHOBEHHOM U JIECATUYHOMN Ipo0H, Yucia,
3aMMCaHHbIe C UCIOJIb30BaHUEM apu(PMETHYECKOT0 KBAAPAaTHOTO KOPHS, KOPHEH CTEeNeHn
Ooublie 2;

Haxoauth HO/] 1 HOK pa3ubiMu ciocob0aMu U HCTIONIBb30BaTh UX MPU PELICHUH 3a/1a4;
BBITNOJIHATH BBIYUCIICHUS U TPeoOpa30BaHuUs BIPAXKEHU, COJIEpKalINX JeHCTBUTEIbHBIE
4uCia, B TOM YUCIIE KOPHU HAaTYPAIbHBIX CTEIICHEM;

BBINOJIHATH CTAHAAPTHBIE TOXKAECTBEHHBIE TPE0Opa30BaHUsl TPUTOHOMETPUIECKHUX,
JOrapu(pMHUECKUX, CTETIEHHBIX, HPPALIMOHATIBHBIX BBIPAKEHUH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

BBITNOJHATH U O0BACHATH CPAaBHEHUE PE3YIbTATOB BHIUUCICHHH MPU PEIICHUH MPAKTUYECKUX
3aJa4, B TOM YHCJie TPUOIMKEHHBIX BBIUMCICHUM, UCTIOb3YsI pa3HbIe CIOCOObI CPaBHEHUI;
3aMKChIBaTh, CPABHUBATH, OKPYTJIISATH YUCIIOBEIC JAHHBIC PEabHBIX BEJIHMYMH C HCIIOIH30BAHHEM
Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJISITh M OIEHUBATh PA3HBIMU CIIOCOOAMU YHCTIOBBIC BBIPAKCHHUSI PU PEIICHUH MTPAKTHIECKIX
3a/1a4 ¥ 3374 U3 APYTUX Y9eOHBIX MPEIMETOB



CB0060HO OnEepUpPOBATH MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPaBHEHUS U
HEPaBEHCTBA, YPABHEHUE, SABISIOLIEECS CIEICTBUEM IPYroro ypaBHEHMs!, ypaBHEHUS,
paBHOCHIJIbHBIE HA MHOKECTBE, pAaBHOCUJIBHBIE IPE0Opa30BaHUs yPaBHEHUH;

peuaTth pa3Hble BU/Ibl YPABHEHUI U HEPABEHCTB U UX CHUCTEM, B TOM YHCIJIE HEKOTOPBIE
ypaBHeHUs 3-i1 1 4-1 cTeneHel, IpoOHO-paIMOHAIEHBIC U UPPALIMOHATIBHBIC,

OBJIa/IETh OCHOBHBIMH THITAMHU TI0KA3aTENbHBIX, JIOTapU(PMUIECKUX, UPPALNOHATIBHBIX,
CTENEHHbIX YPAaBHEHUN U HEPABEHCTB U CTAHJAPTHHIMU METOAAMHU UX PELICHUN U IPUMEHATD
UX MPU PEUICHUH 33/a4;

IIPUMEHSATH TeopeMy be3y K pelIeHnI0 ypaBHEHHU;

IPUMEHATH TeopeMy Buera /i pelieHns HEKOTOPbIX YPaBHEHHMM CTENIEHH BBILIE BTOPOI;
OHUMATh CMBIC] TEOPEM O PABHOCHIIBHBIX M HEPAaBHOCUJIBHBIX IPE0OPa30BaHUAX YPABHEHUH U
YMETb UX JI0Ka3bIBATh;

BJIQ/IETh METOJIAMU PEIICHHS YPaBHEHHI, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METO]T
petreHust 1 000CHOBBIBATH CBOI BBIOOD;

UCIIOJIb30BaTh METOJ] HHTEPBAJIOB AJIs PEILICHUSI HEPABEHCTB, B TOM YHCIe APOOHO-
paloHaIbHBIX U BKIIOYAIOIIUX B ce0s1 MppaliiOHAIbHbIC BRIPAKECHUS,

pemaTh anredpandeckue ypaBHEHUS] H HEPABEHCTBA U MX CHCTEMBI C TapaMeTpaMu
anreOpandecKuM U rpapuuecKuM METOaMU;

BJIQJIETh Pa3HBIMU METOJIAMHU JI0OKA3aTeJIbCTBA HEPABEHCTB;

pelarh ypaBHEHHUS B LI€JIBIX YMCTIAX;

n300paxaTh MHOKECTBA Ha TUIOCKOCTH, 33/]JaBA€MbIe YPaBHEHUSIMHU, HEPABEHCTBAMU U UX
CHUCTEMaMU;

CBOOOJTHO MCTIOJIB30BATh TOXKIECTBEHHBIE TIPE0OPa30BaHUs IIPH PEIICHUH YPABHEHUN U CUCTEM
yYpaBHEHUU

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

COCTABJIATH U PELIaTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELLIEHUN 3a]1a4 APYTUX
y4eOHBIX PEMETOB;

BBITNOJIHATH OLEHKY MPaBIONOA00HS pe3ybTaToOB, MOIYYaeMbIX NIPU PELIEHUH Pa3IMUHbIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IPHU PELICHUH 3a/1a4 IPYTUX yUEOHbIX PEAMETOB;
COCTABJIATH U PELIaTh YPAaBHEHUSA U HEPABEHCTBA ¢ ITapaMETPaMHU IIPU PELICHUH 3a1a4 IPYTUX
y4eOHBIX IPEMETOB;

COCTABJISITh YPABHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, ONMCHIBAIOLINE PEAIBHYIO CUTYAIHIO
WU IIPUKIIAIHYIO 3a/1a4y, HHTEPIIPETUPOBATh MOJy4YEHHBIE PE3YJIBTATHI;

HCIIOJIB30BAaTh MPOIrpaMMHBIC CPEACTBA IMTPHU PCIICHUN OTACIILHBIX KJIACCOB ypaBHeHI/II\/'I n

HEPaBEHCTB
Brnaners noHATHAMHU: 3aBUCUMOCTh BEJTMUUH, (PYHKIHMS, apryMEHT U 3HaueHue QyHKIUH,
001acTh onpeeneH st U MHOXKECTBO 3HaYeHUH (yHKIMHU, rpaduK 3aBUCUMOCTH, Ipaduk
GyHKINY, HYTH QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSTHCTBA, BO3PACTAHHE HA YUCIIOBOM
POMEXYTKe, yObIBaHHE Ha YMCIIOBOM IIPOMEXKYTKE, HauOoJIbIlIee M HAUMEHbIIIee 3HaUCHNE
(GYHKIIMU HAa YHCIOBOM MPOMEXKYTKE, IEpuoInieckast (yHKIIHS, TIEPUO/I, YSTHASI M HeUEeTHAs
(GyHKLIMU; YMETh IPUMEHATh 3TH MOHATHS IPU PEIICHUH 3a/1a4;

BJIAJICTh MMOHSATHEM CTETICHHAs! (PYHKIINS; CTPOUTH €€ TpapyK ¥ YMETh IPUMEHSTH CBOMCTBA
CTeTeHHOW (DYHKIIMU TIPU PEIICHUH 3a]1a4;

BJIAJICTh MOHATUSAMH MOKa3aTeNbHas PYHKIHUS, SKCIOHEHTAa; CTPOUTh UX IpaMKu U YMETh
NPUMEHSTH CBOMCTBA MIOKA3aTENbHON (DYHKIIMH TIPU PEIICHUH 3a/1a4;

BJIAJICTh MMOHATUEM JlorapupMudecKasi GyHKIHUS; CTPOUTH €€ TpapuK U yMETh IPUMEHSTh
CBO¥CTBA JIorapu(PMUIECKON PYHKIIUH IIPH PELLICHUN 3a7ay;

BJIQICTh MOHATUSIMH TPUTOHOMETPUYECKHE (QYHKIIUH; CTPOUTH UX Tpa(uKu U yMETh IPUMEHATH
CBOMCTBA TPUTOHOMETPUYECKUX (QYHKIMI MPH PELICHUH 3371a4;

BJIAJICTh MOHATHEM 0OpaTHask QYHKUHMS; TPUMEHSITh 3TO NOHATHE MIPU PELICHUH 33/1a4;



OPUMEHSTH MIPU PELICHNUH 33/1a4 CBOMCTBA (YHKIMNA: YETHOCTh, IEPUOAUIHOCTbD,
OrPaHUYEHHOCTB;

NPUMEHSTH MIPU PELICHNUH 33124 PeoOpa3oBaHus rpapuKoB (PyHKITHIA;

BJIAJICTh MMOHATUSAMH YUCIIOBAs MOCIIEIOBATEIBHOCTD, apu(METHUECKAsI U TEOMETPHUECKAs
porpeccust;

IPUMEHSATh [IPU PELLICHUH 33a4 CBOMCTBA U MPU3HAKU apu(PMETUUECKON 1 F€OMETPUUECKOM
MIPOTPECCUI.

B nosceonesnoil scuznu u npu uzyueHuu Opy2ux y4eOHblx npeomemos.

OIpeseNATh 110 IrpauKaM U UCIOJIb30BaTh JUISl pELICHUs IPUKIIAJAHBIX 33/1a4 CBOICTBa
peabHbIX MIPOLIECCOB U 3aBUCUMOCTEH (HanOoJIbIINe M HAMMEHbIINE 3HAYCHU S, IPOMEKYTKU
BO3PACTaHMA U YObIBaHUS (DYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, aCUMITTOTBI, TOUKH
nepernda, NePUoI U T.11.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYaLUH;.

OIpeAEeATh 1O rpaduKkaM NpoCTENIINE XapaKTEPUCTUKU IEPUOAUUECKUX MPOLIECCOB B OMOJIOTHH,
HSKOHOMHKE, My3bIKE, PAAHOCBI3U U JIp. (AMIUIUTY/1a, IEPUOJ U T.I1.)

Brnaners nonstTreM 6eckoHeuHO yObIBaroIasi FeOMETpUYECcKas Iporpeccus U yMeTb IPUMEHSTh
€ro IpHU peLIeHUH 3a/1a4;

IIPUMEHATH JUIsl PELICHNUS 3a[1a4 TEOPUIO NIPENEIIOB;

BJIAJICTh MNOHATUAMHU OECKOHEYHO OO0JIbIINE M OECKOHEYHO Majble YUCIOBBIE
II0CJIEI0BATEIBHOCTH U YMETh CPaBHUBATh OECKOHEYHO O0JIbIINE U OECKOHEYHO MaJjble
II0CJIE10BATENBHOCTH;

BJIAJICTh NOHATUSAMU: IPOU3BOAHAS (YHKLIMU B TOUKE, IPOU3BOJHAS (DYHKIIUH;

BBIYUCIIATH POU3BOHBIE AIEMEHTAPHBIX (DYHKIMHA U MX KOMOMHALIUH;

Uccie1oBaTh (PYHKIIMM HAa MOHOTOHHOCTB M 9KCTPEMYMBI;

CTPOUTH TpapUKH U IPUMEHSTh K PELICHUIO 33Jlay, B TOM YHCJIEe C TapaMeTpoOM;

BJIa/IETh NOHSTHEM KacaTelbHasl K rpapuKy QyHKIIMHU U yMETh IPUMEHSTh €ro IPU PelieHUun
3aja4;

BJIAJICTh MOHATUSAMU NepBO0Opa3Hast (PyHKIMs, ONIpeIeIeHHbIH HHTErpal;

npUMeHsTh TeopeMy HbroToHa—JIeliOHMIIa 1 ee clieACTBUS s pellieH s 3a/1ay.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

pelaTh NpUKIAJAHbIE 3aJa4u U3 ONOIOTHH, PU3UKU, XUMHUH, SKOHOMHUKH U APYTUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK ITPOLIECCOB;

MHTEPIPETUPOBATH MOJTYUEHHbBIE PE3YIbTAThI

OnepupoBaTh OCHOBHBIMHU ONHCATENBHBIMU XapaKTEPUCTUKAMU YHCIIOBOTO HaOOpa, MOHATHEM
reHepajibHasi COBOKYIHOCTb U BEIOOPKOIL U3 Hee;

OIIepUPOBATh MOHATUSIMHU: YACTOTA U BEPOSITHOCTH COOBITHSA, CyMMa U TIPOU3BEICHUE
BEPOSATHOCTEN, BEIUNCIISATH BEPOSITHOCTU COOBITUI HA OCHOBE MOJICUETa YUCIIa HCXO/IOB;
BJIaJICTh OCHOBHBIMU MOHATHSAMU KOMOMHATOPUKH M YMETh UX MIPUMEHSATH IIPU PELICHUHU 3371a4;
UMETb IpeJICTaBIeHNEe 00 OCHOBAX TEOPHH BEPOSTHOCTEIH;

MMETH MPEICTABIEHUE O JUCKPETHBIX U HENPEPHIBHBIX CIIy4alHbIX BEIUYMHAX U
pacnpeneneHusaX, 0 HE3aBUCUMOCTH CIIy4aliHbIX BEJIMYNH;

UMETh MPECTABIEHUE O MATEMaTUYECKOM OXHUJIAHUU U AUCIIEPCUH CIy4YailHbIX BEJINYHH;
UMETh MPECTABIEHUE O COBMECTHBIX paclpeieNIeHUsIX CydyallHbIX BEJIMYUH;

NOHUMATh CyTh 3aKOHA OOJBIINX YHCEN U BEBIOOPOYHOTO METOJ1a M3MEPEHHSI BEPOSTHOCTEH;
UMETH NPECTABIEHUE O HOPMAJIbHOM PACIIPEAEIEHUH U TPUMEPAX HOPMAIBHO
pacIpeeNIeHHbIX CIIy4aliHbIX BEJINYMH;

MMETH MPEACTABICHUE O KOPPEIALNH CIIyYalHbIX BEJIUYHH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:



BBIUKCIISTH WM OLIGHUBATh BEPOSTHOCTH COOBITHIA B pEalIbHOM JKU3HH;

BbIOMpATh METO/bI OJXOMASIIEr0 MPeICTaBICHHs U 00pabOTKU JaHHBIX

Pemrate pa3Hble 3a1a4i NOBBILIEHHON TPYAHOCTH;

aHaAJIM3UPOBATh YCIOBUE 3a]]aui, BEIOUPATh ONTUMANIbHBII METO/1 PeIlieHus 3aauH,
paccMaTrpuBas pa3JIMyHble METOIbL;

CTPOUTH MOJIEJIb PEUICHUS 3a]1a4H, IPOBOJAUTH J0Ka3aTEIbHbIE PACCYKICHUS MIPU PEIICHUN
3a/1a4y;

pemiats 3agaun, Tpedyrolue nepedopa BapuaHToB, POBEPKH YCIOBUM, BBIOOpA ONITUMATBHOTO
pe3ynbTaTa;

aHAIM3UPOBATH U UHTEPIPETUPOBATH MOJIYUCHHBIC PEIICHHS B KOHTEKCTE YCJIOBHS 3aa4H,
BBIOMpATH pElIeHHUs], HE IPOTUBOPEUAIIUE KOHTEKCTY;

MIEPEBOIUTH TPU PEUICHUH 3a/1a4¥ HHPOPMAITHIO 3 OJTHOU (POPMBI 3aIMCH B IPYTYIO,
UCIIOJIB3YS TIPU HEOOXOIUMOCTH CXEMBI, TAOJHIIBI, TPaHUKH, THArPaMMBI.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:
pelaTh NpakTUUYeCKHUEe 3aJa41 U 33J]a4i U3 IPYTUX IPeIMETOB

BJIaIleTI) TCOMETPUUICCKUMU MMOHATHAMU IIPHU PCIICHUHN 3a/la4 U IIPOBCACHUN MAaTEMAaTHICCKHUX
paccyXJIeHH;

CaMOCTOSITENILHO (hOPMYIIUPOBATh ONPE/IEIEHUS T€OMETPUUYECKUX (UTYp, BBIABUIaTh TUIIOTE3bI
0 HOBBIX CBOMCTBaX U MPU3HAKAX [€OMETPUUECKUX (PUTYp U 0OOCHOBBIBATH MJIM ONIPOBEPraTh
uX, 00001IaTh MM KOHKPETU3UPOBAThH PE3yIbTAaThl HA HOBBIX Kiaccax (Uryp, MPOBOAUTH B
HECJIOKHBIX CIy4asx KiIacCUPUKAIMIO (GUTYp IO Pa3IMYHBIM OCHOBAHUSIM;

UCCIIEIOBATh YePTEKH, BKIIOUAsi KOMOMHALIMHU (PUTYD, N3BIIEKATh, MHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABICHHYIO Ha YepTexXax;

pemars 3aa4i reOMETPUIECKOr0o COAEPKAHM, B TOM YUCIIE B CUTYalUsIX, KOT4a aITOPUTM
pEeLIeHHs He CIeyeT IBHO U3 YCIOBHUS, BBIITOJIHATH HEOOXOAMMBIE JUIs PELIeHUs 3a7auu
JOMOJIHUTCIIBHBIC MTOCTPOCHUA, NCCIICA0OBATHL BO3SMOXKXHOCTDb IPUMEHCHUA TCOPEM U q)OpMYII JJIA
pelIeHus 3a/1ay;

yMeTh (hOPMYITUPOBATH U I0KA3bIBATH TEOMETPUUYECKUE YTBEPIKICHHUS;

BIIAJCTh IIOHATUAMU CTEPEOMETPUU: NIPU3Ma, NTapajuIeIeuIe]], IMpaMuaa, TeTpasap;

UMETb MPECTaBICHUs 00 aKCHOMaX CTEPEOMETPUU U CIEJCTBUAX U3 HUX U YMETh IPUMEHSATh
UX IPU pELICHUH 3a/a4;

YMETb CTPOUTHb CCUCHUA MHOTOTPAHHHUKOB C UCIIOJIB30BAHUCM PA3JIMYHBIX MCTOOO0B, B TOM
YHCIIE U METOZA CIICNOB;

HMETBH IMIPEACTABICHUE O CKPELIUBAIOIINXCS MPSAMBIX B IIPOCTPAHCTBE U YMETh HAXOAUTh YroJl U
pPacCTOSIHUE MEXIY HUMHU;

IIPUMEHSATH TEOPEMBI O MAPAJUIETIBHOCTHU MIPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE IIPU PELIEHUN
3az1ay;

yYMETh MPUMEHSTh NapajjielIbHOe IPOSKTUPOBAHUE [T N300paskeHUs (pUryp;

YMETb IPUMEHSATD MEPIEHIUKYIAPHOCTH NIPSMOM U IUIOCKOCTH IIPU PELICHUH 3a/1a4;

BJIAACTD MMOHATHUAMU OPTOTOHAJIBHOC ITPOCKTUPOBAHUC, HAKIIOHHBIC U UX ITPOCKIHUHU, YMETH
MIPUMEHATE TEOPEMY O TPEX MEPIEHAUKYIISIpAX [IPU PEIICHUHN 3a4aY;

BJIAJICTh MOHATUSAMH PACCTOSIHUE MEKIY (GUTypaMH B IPOCTPAHCTBE, OOIIUI MEPIEHIUKYIISAP
JIBYX CKPEILMBAIOLIUXCS IPSIMBIX U YMETh IPUMEHSATH UX IIPU PELICHUHU 3a/1a4;

BJIAACTD MOHATHUEM YI'OJI MCXKOAY pr[MOfI " IJIOCKOCTBIO U YMETh ITPUMCEHSATE €T0 ITPHU PCHICHUA
3ajad4;

BIaACTh NIOHATHUAMU I[ByTpaHHBIﬁ YroJi, yroja MCxay IJIOCKOCTAMU, NCPIICHAUKYJISAPHBIC
INIOCKOCTH M YMETH IIPUMEHATH UX IIPH PEIICHUHN 3aa4;

BJIA/ICTh NOHATHAMM IIPU3Ma, ITapaJUICNICIINAIIE]] U IPUMEHATh CBOKMCTBA NapajuIeIeUIIe A IIPU
PEILICHNN 33]a4;

BIaACTh IOHATHUEM HpHMOerJIBHbeI napauiCJICnUIICo U IIPUMCHSATD €TI0 IMPU PpCHICHUHA 3a1a4;



BJIQ/ICTh MOHITUSMH MMUPAMHUJIA, BUIBI TUPAMUJI, SJIEMEHTHI MPABUIBLHOU MUPAMHUJIBI U YMETh
NPUMEHSTh UX MPHU PEIICHUH 3a/1a4;

UMETH MPEJCTABICHUE O TeopeMe Diliiepa, MPaBUIHLHBIX MHOTOTPAHHUKAX;

BJIQJICTh MOHSITHEM TUIOIIA/IM TIOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh IPUMEHSTH €ro Ipu
pEIICHUN 33]1aY;

BJIQJICTh MOHATHIMHM TeJjla BpaieHusl (WIHHIP, KOHYC, Iap U cdepa), UX CCUCHUS U YMETh
NPUMEHSTh UX MU PEIICHUH 3a/1a4;

BJIQJICTh MOHITHSIMH KacaTeIbHbIC IPSIMBIC U TNTIOCKOCTH U YMETh MPUMEHSTh U3 IIPH PEIICHUN
3a/a4;

UMETh MPEJCTABIICHUS O BIIMCAHHBIX U OMMCAHHBIX cepax U YMETh IPUMECHATh HX TIPU
pCILICHUH 33]1aY;

BJIQJICTh MOHITUSIMH 00beM, 00hEMbI MHOTOTPAHHUKOB, TEJI BPAIICHUS U IPUMEHSTh UX MIPU
pCILIEHUH 33]1a4;

UMETH MPEJCTABIICHUE O Pa3BEPTKE MIIMHAPA U KOHYCA, IO IOBEPXHOCTH IUJIHMH/IPA H
KOHYyCa, YMETh MIPUMECHSITh UX TPH PEIICHUH 3a/1a4;

UMETb MPECTABICHUE O TUIOIAAH chEepbl U YMETh MPUMEHSTh €0 MPH PELICHUHU 337134,
YMETh pelIaTh 33Ja4i Ha KOMOWHAIIMA MHOTOI'PAaHHUKOB U TEJI BpAILICHHSI,

UMETh MPECTABICHHUE O IOJJOOUH B IPOCTPAHCTBE M YMETh PelIaTh 33]]aui Ha OTHOILICHHE
00BEMOB U IJIOIIA/IeH MOBEPXHOCTEH MOTOOHBIX QUTYD.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

COCTaBJIATh C UCIOJIb30BAHNEM CBOICTB reOMETPUUECKUX (PUTyp MaTeMaTHUYECKUE MOAEIH s
peLIeHMs 3a/1a4 IPAKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEKHBIX IUCLUILINH, UCCIEA0BATh
IIOJIy4EHHBIE MOJEJIM U HHTEPIIPETUPOBATH PE3yJIbTaT
BitageTs NOHATUAMU BEKTOPBI U UX KOOPAWHATHI;
YMETB BBIIOJIHATH ONEpalliy HaJl BEKTOPaMu;
HCIIOJIB30BATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB MPH PELICHUH 337124,
MPUMEHSTh YpaBHEHUE IUIOCKOCTH, (POPMYITY pacCTOSTHUSI MEKy TOUKAMH, YpaBHEHUE CPepbI
IIpU PELICHUH 3a/1a4;
IIPUMEHATH BEKTOPBI U METOJ KOOPAMHAT B IPOCTPAHCTBE IIPU PELICHUH 3a1a4

— Hwmers npencrasineHue o BKIAAE BbIIAIOIMKUXCSI MATEMATUKOB B Pa3BUTHE HAYKH;

— IIOHMMATh POJIb MAaTEMATHUKU B pa3BuTuu Poccun
Hcrnonb30BaTe OCHOBHBIE METOABI JOKA3ATENBCTBA, IPOBOIUTD J10KA3aTEIBCTBO U BBIIOJIHATh
OIIPOBEPKEHHUE;
IIPUMEHATH OCHOBHBIE METO/bI PELLICHUS MATEMATUYECKUX 3a1ad;
Ha OCHOBE MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE XapAKTEPU30BATh KPACOTy U
COBEPLIEHCTBO OKPYXKAIOLIET0 MUPa U POU3BEICHUN UCKYCCTBA;
IIPUMEHSTH [IPOCTEHIINE TPOTPAMMHBIE CPEICTBA U AEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPY PEIICHUN MaTEMaTHYECKHX 3aad;
II0JIB30BATHCA IIPUKIIAIHBIMU IIPOrpaMMaMH U IIPOrpaMMaMU CUMBOJIBHBIX BBIYMCIICHUN NI
HCCIIeJOBAaHUS MaTEMaTUYECKUX 00BEKTOB

BLIHYCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH

ONEPUPOBATH MOHATUEM ONPEIETICHUSI, OCHOBHBIMH BUAaMU OINPEEICHUI, OCHOBHBIMU BUaMU
TEOpEM;

MMOHUMATh CYTh KOCBEHHOTO JI0OKA3aTebCTBA,

OTIEPUPOBATH MOHATHUSAMH CYETHOTO M HECUETHOT'O MHOXKECTBA;

MPUMEHSATHh METOJ] MAaTEMaTHICCKON MHIYKIINH JJIs1 TPOBEACHUS PACCYKIACHUH U I0Ka3aTEIhCTB
Y TIPH PEIICHUN 3a]1a4.

B noBceHEBHOM KU3HU U NIPU U3YYCHUU APYTUX IIPEAMETOB:



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK U SI3bIK JIOTUKH JJI1 OTUCAHUS PEAbHBIX
MIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a/1a4 IPYTUX y4eOHbIX PEAMETOB

CBOOOTHO OTIEPHPOBATH YUCIOBBIMU MHOKECTBAMHU IIPH PEIICHUU 33]1a4;
IIOHUMAaTh IPUYMHBI U OCHOBHBIE UJIEH PACLIIMPEHHS] YMCIOBBIX MHOXKECTB;
BJIaJICTh OCHOBHBIMU MOHATUSIMU TEOPUU AECTMMOCTH IIPU PELICHUU CTaHAAPTHBIX 3a7a4
UMEeTh 0a30BbI€ MIPEICTABICHHS O MHOXKECTBE KOMIUIEKCHBIX YHCEl;
CBOOO/IHO BBINOJIHATH TOXKJECTBEHHBIE PE0OPa30BaHMs TPUTOHOMETPHUUECKUX,
JOrapu(pMHUUECKUX, CTEIICHHBIX BBIPAKEHUI];
BianeTh hopmynoii 6mHoma HeloToHa;
IPUMEHATH [IPU PELICHNH 3aJ]a4 TeopeMy o JuHelHoM npencraBiennu HO/L;
IPUMEHATH IIPU peleHnu 3aaa4 Kuraiickyro TeopemMy 00 OCTaTKax;
IPUMEHSATH [IPU pelieHnu 3a1a4 Manyto teopemy Pepma;
YMETh BBIOJHATH 3alIUCh YMCIIA B TO3ULMOHHONW CHCTEME CUMCIICHHUS;
IPUMEHSTH [IPU PELICHUH 33124 TEOPETUKO-YUCIOBbIE (DYHKIMU: YUCIIO U CyMMa AeTUTeNeH,
dbyHk1MI0 Diinepa;
NPUMEHSTH [IPH PEIICHUH 331a4 IEMHbIe APOOH;
— TPUMEHATH NP PEIICHUH 33]1a4 MHOTOWIEHBI C IEHCTBUTEILHBIMU U LIEIBIMH
ko3 urmeHTamu;
BJIAJICTh MMOHATUSMH MPUBOJUMBIN U HEMPUBOIUMBIN MHOTOYWICH U IPUMEHSATH UX TPU
pELIeHNH 3a/]a4;
OPUMEHSATH MU pelieHnu 3a1a4 OCHOBHYIO TEOpEMY anreophl;

MIPUMEHSITH [IPU PEIICHUHU 3314 MpocTeire GyHKINN KOMIUIEKCHON IepeMEHHOM KaK
reOMETPHUECKHUE MPEOOPa3OBAHUS

CBOOOIHO OMpEAENATh THUI U BHIOMPATh METOJ PEIICHUS MTOKa3aTeNbHBIX U JOrapu(PMUUECKUX
YpPaBHEHUM U HEPABEHCTB, UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB, TPUTOHOMETPUUYECKUX
YpaBHEHUM U HEPABEHCTB, UX CUCTEM;

CBOOOHO peniaTh CUCTEMbI TUHEHHBIX YPaBHEHHIA;

pelaTbh OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB C IIapaMeTpPaMy;

MPUMEHSTH MPU pellieHnH 3a1a4 HepaBeHcTBa Ko — ByHskoBckoro, bepnymu;

MMETh IPEACTABICHUE O HEPABEHCTBAX MEXAY CPEIHUMU CTEIIEHHBIMU

BJIAJIETh OHSATHEM ACUMIITOTHI U YMETh €r0 MPUMEHSTH MPU PELIICHHUH 33]1a4;

MPUMEHATHh METOJIbI PEIICHUS TPOCTEUIUX MU PEepEeHIINATBHBIX YPABHEHHUH MIEPBOTO U
BTOPOTO MOPSIKOB

JlocTukeHue pe3ynbTaToB pasaena II;

cBOOO/IHO BJIAJIETh CTAHAPTHHIM alapaToM MaTeMaTHYECKOTO aHalu3a I BEIYUCICHUS
MIPOU3BOIHBIX (YHKITMH OAHON TIEPEMEHHOH;

CBOOOJTHO IPUMEHSTH anmapar MaTeMaTHYeCKOTO aHAIM3a JJI UCCleIoBaHusT (DYHKITHI 1
MOCTPOCHHUS TPa(PUKOB, B TOM YUCIIE UCCIIEIOBAHUS HA BBITYKIOCTH;

OTIEpUPOBATH MTOHATHEM TIEPBOOOPa3HON (HYHKIIMH JIJIsl PEIICHUS 3a71a4;

OBJIAJIETh OCHOBHBIMH CBeZieHUsIMU 00 nHTeTpasie Hprorona—JIeiiOHuIIa 1 ero mpocTerImmmx
MPUMEHEHUSIX;

ONEPUPOBATH B CTAHAAPTHBIX CUTYALUSAX TPOU3BOJIHBIMU BBICIIUX NOPSIAKOB;

yYMETb MPUMEHSTH MPHU PEIICHUH 3a/1a4 CBOMCTBA HEMPEPBIBHBIX (DYHKIINI;

YMETh PUMEHATH IIPU PELICHUU 3a7a4 TeopeMbl Beliepmrpacca;

YMETb BBITIONHSATH MPUOTHKEHHBIC BEIYUCIICHHS (METOIbI PEIICHHs] YPABHEHU, BEIUHCICHHUS
OTIPEICTICHHOTO MHTETpaa);

YMETh IPUMEHATH MPUI0KEHUE TPOU3BOJIHON U ONPEIEIEHHOI0 HHTErpalia K PELIEHUIO 3a/1a4
€CTECTBO3HAHMUS;

BJIa/IETh MOHATUSIMU BTOPAst MPOU3BOJIHAS, BRITYKJIOCTh Tpaduka QyHKIUU U YMETh HCCIEI0BaTh

(YHKIHMIO Ha BBITYKJIOCTh



Joctuxenue pe3ynbraToB pasnena ll;

UMETh MPECTABICHUE O IEHTPAJILHOU Mpe/IeIbHON TEOpeEME;

UMETh MPECTaBIIEHUE O BEIOOPOYHOM KO3 dULIMEHTEe KOPPEISLUU U TUHEHHON perpeccuu;
UMETh MPEJCTABIEHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTHUECKOM TMIOTE3bI, O
CTaTHCTUKE KPUTEPHS U €€ YPOBHE 3HAUMMOCTH;

UMETb MPECTABICHHUE O CBS3U IMIIMPHUECKUX U TEOPETHUECKUX PACIPEIeTICHHIA;

UMETb MPECTAaBICHUE O KOJAUPOBAHUM, TBOUYHOI 3aMKCH, TBOUYHOM JIEPEBE;

BJIQJICTh OCHOBHBIMH MOHATUSAMHU Teopuu rpadoB (rpad, BepumHa, peOpo, CTEIeHb BEPIIUHEI,
nyTh B rpade) U yMeTh NPUMEHATh UX [P PELICHUU 3a]1aY;

UMETH MPEJCTABICHUE O JCPEBbIX U YMETh MPUMEHSTh IIPH PEIICHUU 3a7a4;

BJIQJICTh IOHSITHEM CBS3HOCTh U YMETh IPUMEHSATh KOMIIOHEHTHI CBSI3HOCTH TIPH PEIICHUN
3aj1a4;

YMETb OCYLIECTBIIATH IyTH 1O pedpam, 00xo1sl pedep u BepIinH rpada;

UMETh MPeCTaBlIeHUE 00 MIEPOBOM U raMIIIBTOHOBOM IyTH, UMETh MPEACTABICHUE O
TPYAHOCTH 3aJ]a4l HAXO0XICHUS FaMHJIbTOHOBA MTyTH;

BJIQJICTh TIOHSITHSMH KOHEYHBIC M CYCTHBIE MHOXECTBA M YMETh UX TIPUMEHSTH IIPU PEIICHUU
3a1a4;

YMETb IPUMEHATh METOJ MAaTEMaTUYECKOW NHIYKIINH;

yYMETb IPUMEHSATH NIPUHLHUI [{upuxiie Ipyu peleHuu 3a1a4y

CBOOO/IHO BJIAJETh CTAHJIAPTHBIM allapaToM MaTeMAaTUYECKOI0 aHaIN3a JUIs BEIYUCICHUS
IPOM3BOJHBIX (PYHKIIMH OHOM NEpEMEHHOM;

CBOOOTHO MPUMEHSTH anmapaT MaTeMaTHIECKOTO aHAIN3a [T UCCIIeAOBAaHMS (DYHKIMHA 1
NOCTPOCHHS TPapUKOB, B TOM YHCIIE UCCIIETOBAHNS HA BHITYKIIOCTH;

OIIEepUPOBATH MOHATHEM IIEPBOOOPA3HON (DYHKIIMHU AJIS pelIeHUs 3a/1a4;

OBJIa/IETh OCHOBHBIMHU CBe/IeHUsIMH 00 nHTerpaie Hetotona—JIeiibHuma u ero npoctelmmx
IPUMEHEHUSX;

OIIEpUPOBATh B CTAHJAPTHBIX CUTYalUsIX TPOU3BOJHBIMU BBICIINX MOPSIIKOB;

YMETb IPUMEHSTH NPU PELICHUH 3a/1a4 CBOWCTBA HEMPEPBIBHBIX (PYHKIINA;

YMETb IPUMEHSATH NIPU PELIEHUH 33/1a4 TeOpeMbl Beliepipacca;

YMETh BBIMOJIHATH MPUOIMKEHHbBIE BHIYMCIEHUS (METObI PEIIEHUS] YPAaBHEHUH, BHIUMCIICHUS
OTIpeIeJIEHHOT0 UHTErpaa);

YMETb IPUMEHSATH NPUIOKEHHE MPOU3BOIHOM U OMPEIEIEHHOr0 MHTErpaja K pelieHnIo 3a1a4
€CTECTBO3HAHMSI,

BJIAZICTh IOHATUAMU BTOpAs MPOU3BOAHAA, BBIITYKIIOCTH Fpa(bl/ll(a q)YHKI_II/II/I " YMCTb UCCJICAOBATH

(YHKIMIO Ha BBITYKIIOCTh

UMETb MPEJICTaBICHUE O IEHTPAILHOM MPeeIbHON TeopeMe;

UMETb MPEJICTaBIeHNE O BEBIOOPOUYHOM K03 (PULIMeHTe KOPPETAILMU U IMHEHHOM perpeccuy;
UMETb MPECTABICHUE O CTATUCTHUECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUUECKON THIIOTE3bI, O
CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAYNMOCTH;

UMETb MPEJCTABICHNUE O CBA3U HIMIIMPHUECKUX U TEOPETHUECKUX pacIpeIesIeHHH;

UMETb MPECTaBICHUE O KOJAUPOBAHUM, IBOUYHOI 3aMKCH, TBOUYHOM JIEPEBE;

BJIaJICTh OCHOBHBIMU MOHATHSIMU Teopuu rpados (rpad, BepiimHa, pedpo, CTeneHb BEpIINHBI,
nyTh B rpade) 1 yMeTh NIPUMEHSTh UX IIPU PELICHUH 33/1a4;

UMETb MIPEJICTABIICHHE O ACPEBBIX U YMETh IPUMEHSTH IIPH PEIICHUN 3a]1ay;

BJIAJIETh MMOHSITHEM CBSI3HOCTh M YMETh IIPUMEHSATh KOMITOHEHTHI CBS3HOCTH TIPU PEIICHUN
3a1ad;

YMETh OCYILIECTBIATH IyTH O pedpam, 00xobl pedep U BepIInH rpada;

UMETh MPEJCTABICHHE 00 SHIEPOBOM U TaMIJIbTOHOBOM ITYTH, HIMETh NIPEACTABICHNE O
TPYIHOCTH 33/1a4/ HAXOXJICHNUS TaMHJIbTOHOBA ITyTH;



— BJAJACTb NOHATUAMH KOHCUYHBIC U CHCTHBIC MHOXKCCTBA U YMCTh UX NPUMCHSATH IIPU PCILICHUN
3aj1ay;

— YMCTb IPUMCHATH MCTOJ MaTeMaTHYECKOU HWHAYKIUH;

yYMETb IPUMEHSATH NpUHLUI /lupuxiie Ipyu peleHun 3a1a4y

— HWwmerts npencrabineHne 00 akCHOMaTHYECKOM METOJIE;

—  BIIQJICTh MOHATHEM T€OMETPHUYECKHE MECTA TOYCK B MPOCTPAHCTBE U YMETh MPUMEHSATH UX JIJIS
pelIeHHS 33/1a4;

— YMCTb IPUMCHATH JIA pCHICHUA 3aaYq CBOMCTBA INIOCKUX U ABYI'PaHHBIX YTJIOB, TPCXTPAHHOT'O
yIJ1a, TEOPEMbl KOCHHYCOB M CHHYCOB JIJIsl TPEXTPAaHHOT'O YTIJIa;

—  BIIQJICTh MOHATHEM TEPICHIUKYISIPHOE CEYCHUE MIPU3MBI U YMETh IPUMEHSTH €TI0 TIPU PEIICHUU
3aj1ay;

HMCTb NPCACTABJICHUC O HBOP’ICTBCHHOCTH MMpaBUJIbHBIX MHOT'OI'PAaHHUKOB;
BJIAJICTh MMOHATUSAMU IIEHTPATBHOE U NTAPAIICIIEHOE TIPOCKTHPOBAHUE M IPUMEHSTh UX TIPH
HOCTPOCHHUH CEUCHU MHOTOIPaHHUKOB METOJIOM IPOCKIIHIA;

— HMCTb NIPEACTABJICHUC O pa3BCPTKE MHOT'OI'paHHHUKA U KpaTqaﬁmeM IIYTU HAa IIOBCPXHOCTHU
MHOI'OIrpaHHHUKa,

— HMETh MPEJICTABICHUE O KOHUYECKUX CCUCHUSX;

— HMETh MPEJICTABIICHUE O KacaloUuXxcs cepax 1 KOMOMHALIMYU TEJl BPAIICHUS U YMETh
NPUMEHSTh UX NP PELICHUHU 3371a4;

— TMPHUMEHSATH MPH PEIICHUH 337ad (OPMYITY PACCTOSHHS OT TOYKH JI0 IJIOCKOCTH;

— BJIAJETh pa3HbIMU CIOCOOaMU 3aJjaHUs NPSAMOIN YPaBHEHUSIMU U YMETh IPUMEHSTH IIPU
pCILICHUH 33]1a4;

— HOPHUMCHATH IIPU PCIICHUHU 3ada4 U 10Ka3aTCIIbCTBE TCOPEM BeKTOpHI)If/'I METOA U MCTO
KOOp/IMHAT;

— HUMeTh MpeJCTaBIeHNE 00 akCHoMax 00beMa, IPUMEHSATh (POPMYIIBI 00HEMOB MPSIMOYTOJIBHOTO
napasuieNienune1a, Ipu3Mbl U MUPAMUIbL, TETPadIpa MPHU PEIICHUH 3a/1a4;

— TPUMEHSATH TEOPEMBbI 00 OTHOIIEHUAX 00BEMOB IIPU PEILICHUH 3a/ay;

— HPUMCHATb UHTCTPAJI JJI BBIYUCIICHUSA 00BEMOB U HOBerHOCTef/'I TCJI BpalllCHUs, BBIYUCIICHUSA
rIomaau chepruaeckoro mnosica 1 00bemMa IapoBOTo CIos;

— UMeTh NPEJCTaBICHHUE O JBIKEHUSAX B MPOCTPAHCTBE: MapaIeIbHOM NIEPEHOCE, CHMMETPUU
OTHOCHUTEINBHO TIOCKOCTH, IIEHTPAIBHON CHMMETPHUH, IIOBOPOTE OTHOCUTEITHHO MPSIMOH,
BUHTOBOW CUMMETPHUH, YMETh IPUMEHSTh UX IIPU PEIICHUN 3a/1a4;

— HUMeTh NPEACTaBICHHUE O TUIOMIAIU OPTOTOHATIBLHON MPOSKIINH;

— HMMETb NIPEACTABICHUE O TPEXTPAHHOM Y MHOTOTPAHHOM YIJIE U IPUMEHATh CBOMCTBA IUIOCKUX
YIJIOB MHOTOI'PaHHOTO yrJjia IPU pCUICHUHA 3a/1a4;

— HWMETh MPEACTaBICHUS O IPeoOpa30BaHUU MOJ00MS, TOMOTETUU M YMETh MPUMEHSThH X TIPH
pEeIleHUH 3a1a4;

—  YMEeTh pemiarh 3a/1a4u Ha TUIOCKOCTH METOJaMH CTEPEOMETPHUH;

YMETh PUMEHATH (OPMYIIBI 00BEMOB NPH PEILICHUH 3324

— HaxoAuTh 00bEM MapaiesienuIe a U TeTpadipa, 3aJaHHbIX KOOPAUHATAMU CBOUX BEpPILIUH;
— 3a7aBaTh NPSAMYIO B IPOCTPAHCTBE;

— HaXOJWTh PACCTOSTHUE OT TOYKH JI0 TNIOCKOCTH B CUCTEME KOOPINHAT;

HaXOJUTh PACCTOSHUE MEXY CKPELIMBAIOIIMMHUCS PSMBIMU, 33JaHHBIMU B CUCTEME KOOpJUHAT
- IPUMEHATh MaTeMaTUYECKUE 3HAHUS K UCCIIEJOBAHUIO OKPY’KAIOIIEro Mupa (MoeIupoBaHue
(U3NIECKUX MPOLIECCOB, 33141 YKOHOMHKH )

MaremaTuka: a.nre6pa 1 HaydaJla MaTEMaTUYCCKOT'O aHaJIn3a, rcOMCTPH

B cootBercTBHM ¢ ipuHsATO# KoHIenuel pa3BuTrs MaTeMaTHYeCKOro oOpazoBanus B Poccuiickoi
denepanun, MaTeEMaTHUECKOE 00Pa30BaHNE PEIIALT, B YACTHOCTH, CIEAYIONIUE KIFOUYEBbIE 3a0auu:



— «TIPEeIOCTABIATh KaXA0MY 00yJaroImeMycsi BO3MOXHOCTb JOCTH)KEHUS YPOBHS
MaTeMaTHYECKUX 3HAHUH, HCOOXOIMMOTO JIJIsl TabHEHINEH yCIeNHON KU3HH B O0IIECTBEY;

- ((OGeCHe‘II/IBaTL HCO6XOIII/IMOG CTPAHC YUCJIO BBIITYCKHUKOB, MATECMATHYCCKaAd IMOArOTOBKA
KOTOPBIX JOCTATOYHA JIJIsl TPOIOJKEHUSI 00pa30BaHMUs B PA3IMYHBIX HAMPABICHUAX U IS
HpaKTI/I‘-IeCKOI\/JI ACATCIIbHOCTHU, BKIIHOYasd NPCrioJaBaHuC MaTeMaTUK, MATCMAaTUICCKHUC
uccren0BaHus, paboTy B chepe HHPOPMAIIMOHHBIX TEXHOJIOTHUN U JIP.»;

— «B OCHOBHOM OOIIIEM H CpeTHEM 0011eM 00pa30BaHUH HEOOXOIUMO MPETYCMOTPETh
MOJITOTOBKY OOYYAIOIINXCSl B COOTBETCTBUH € UX 3alPOCaAMU K YPOBHIO MTOJOTOBKH B cepe
MaTeMaTU4eCKOro 00pa30BaHUsI».

COOTBETCTBEHHO, BBIICIIAIOTCS TPU HANpaBJICHHS TPEOOBAHUIT K pe3y/ibTaTaM MaTeMaTHYECKOTO

o0Opa3oBaHMs:

1) IPaKTUKO-OPUEHTHPOBAHHOE MAaTEMAaTHYECKOe 00pa3oBaHue (MaTeMaTHKa JJIsl KU3HH);
2) MaTeMaTHKa JUIsl HCIIOJIb30BaHUs B IPO(ecCu;

3) TBOPYECKOE HAMpPABJICHHE, HA KOTOPOE HAIIEICHBI Te 00yJaIOIINecs, KOTOPbIC NIAHUPYIOT

3aHUMAaThCS TBOPUECKOM U MCCIIeN0BATEIbCKON pabOTON B 00JIACTH MAaTEeMAaTUKH, (PH3HUKH,
HSKOHOMMKH U APYTHX 00IACTSIX.

DT HampaBieHUS pealu3yroTcs B IByX 0JIoKkax TpeOOBaHUH K pe3yabTaTaM MaTeMaTH4YECKOIO
oOpa3oBaHHs.

Ha 6a3oBoM ypoBHe:

— Beimyckauk Hayuntest B 10—11-M knaccax: Ui HCHOIb30BAHUS B IIOBCEIHEBHON KU3HU U
o0ecriedeHrs BO3MOXXHOCTH YCIICITHOTO MPOJODKEHUS 00pa30BaHUS 1O CIEIIHATBHOCTSM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAHUEM MATEMATHUKH.

— BbinycKHUK 1IOJTy4UT BO3MOKHOCTh HayuuThesl B 10—11-M kitaccax: st pa3BUTHS
MBILIEHHS], UCII0Ib30BAHUS B IIOBCEIHEBHOM KU3HU U 00€CIIeYeHUs] BO3MOXKHOCTH YCHEIIHOTO
MIPOJOJKEHHSI 00pa30BaHus MO CHEUATIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BaHUEM
MaTEMaTHKH.

Ha yrny6iienHOM ypoBHe:

— Boinyckauk Hayuutest B 10-11-M knaccax: /i yCHEIHOT0 MpoI0JKEHUS 00pa30BaHUs 110
CHELMAIBHOCTSIM, CBA3aHHBIM C IIPUKJIAJAHBIM HCIOIb30BaHUEM MATEMATHKH.

— BoinyckHUK OTy4UT BO3MOKHOCTh HayuuThes B 10—11-m kitaccax: 1st obecrieueHus
BO3MOKHOCTH YCIIEHTHOTO MPOJODKEHUS 00pa30BaHUs MO CHEUATbHOCTSM, CBSI3aHHBIM C
OCYILIECTBICHHUEM Hay4YHOH M MCCIIEA0BATENbCKON JEATENILHOCTH B 00JIaCTH MaTEMaTUKU U
CMEXHBIX HayK.

B cootBercTBuu ¢ denepanbHpiM 3aKkoHOM «O6 o6pasoBanuu B POy (ct. 12 1. 7) opranusanuu,
OCYIIECTBISIONINE 00Pa30BaTENbHYIO AEATEIbHOCTD, PEATU3YIOT 3TH TpeOOBaHUS B
00pa3zoBaTeIbHOM MPOIIECCE ¢ YIETOM HACTOSIIEH MPUMEPHONH OCHOBHOM 00pa30BaTeIbHON
pOrpamMMbl Kak Ha OCHOBE y4eOHO-METOIUYECKUX KOMIUIEKTOB COOTBETCTBYIOIIETO YPOBHS,
Bxoaumx B PenepanbHblil nepedeHb MuHucTepcTBa oOpa3zoBaHus U Hayku Poccuiickoit
denepanyu, Tak ¥ ¢ BO3MOXXHBIM HCIOJIB30BAHNEM MHBIX HICTOUHUKOB Y4eOHOH MH(popMaIu
(yueOHO-MeToAMYEeCKHEe TOCOOMsI, 00pa30BaTENbHbIE TOPTAJIBI U CAUTHI U JIp.)

Llenn ocBOeHUsI TPOTrpaMMbl 6a30BOT0 YPOBHS — 00ecrieyeHre BO3MOXKHOCTH UCIIOIb30BAHUS
MaTeMaTHYeCKUX 3HAaHUN U YMEHHI B MOBCEAHEBHON KU3HU U BO3MOXKHOCTHU YCIIEIIHOTO
MPOAOIDKEHHUs 00pa30BaHUs 10 CIIEUATBHOCTSM, HE CBSI3aHHBIM C TPUKJIAIHBIM HCIIOJIb30BaHUEM
MaTeMaTHKU. BHYTpH 3TOro ypOBHS BBIAEISIOTCS JBE pa3InYHbIE IPOTPaMMbl: KOMIIEHCUPYIOIIast
6a3oBas 1 OCHOBHas1 0a30Basl.

Komnencupytomiast 6a3oBast mporpaMmMa CoJIep>KUT PACIIUPEHHBIN 070K MOBTOPEHUS U
IIpeIHa3HaueHa JUIsl TeX, KTO M0 pa3IMYHbIM IPUYMHAM I10CJIE OKOHYaHUSI OCHOBHOM IIKOJIBI HE
UMEET AOCTATOUYHOW NOJArOTOBKHU ISl YCIEIIHOIO OCBOCHMS Pa3/ieoB alireOpbl U Havall
MaTEMaTHYECKOI0 aHaJIN3a, TEOMETPUH, CTATUCTUKH U TEOPUH BEPOSITHOCTEN MO IpOrpaMme
cpenHei (1motHoH) 0011e00pa3oBaTeIbHON IITKOJIHI.



[TporpamMma o MaremaTHke Ha 6a30BOM YpOBHE IpeIHa3HAueHa IS 00y4YaroNIuXCcsl CpeaHei
IIKOJIbI, HE UCTIBITHIBABIINX CEPhE3HBIX 3aTPYIHEHHUH Ha MPEABIIYIIETO YPOBHS O0YUYCHUSI.
OOyuaromuecs, OCyIIeCTBISONME 00ydeHHEe Ha 0a30BOM YPOBHE, JIOJDKHBI OCBOUTH 00IITHE
MaTeMaTHYECKUE YMEHHSI, HEOOXOIMMBIC JIJIs )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
10JIy4ar0T BO3MOKHOCTh U3YUUTh IPEIMET INIYOK€, C TEM YTOOBI B AAJIbHEHIIIEM IIPU
HEOOXOMMOCTH M3y4aTh MAaTEeMAaTHKY ISl TPOPECCUOHATHHOTO IIPUMEHEHUSI.

[Tpu n3yueHnn MaTeMaTHUKU HA YIIIyOJICHHOM YpOHE MPEIbSBIISIOTCS TPEOOBaHMUS,
COOTBETCTBYIOIIHME HAIPABJICHUIO «MaTEeMaTHKa JJIsl IPOECCUOHATBHON NESITEIbHOCTHY; BMECTE C
TEM BBIITYCKHUK MMOTYYaeT BO3MOXHOCTh M3yYUTh MATEMAaTHKY Ha TOpa3io 00jiee BEICOKOM YPOBHE,
9TO co37acT GYHIAMEHT JIJIsl TAIbHEHIIIEro Cephe3HOr0 U3YYCHHSI MATEMAaTHKHU B BY3e€.
[TpumepHBIe TPOrpaMMEBI COZEPKAT CPABHUTEIBHO HOBBIH JIJIsi POCCHUICKOM IITKOJIBI pa3 e
«BeposiTHOCTB ¥ cTatHcTHKaY. K 3TOMY pasneny OTHOCSTCS TaK)Ke CBEICHUS U3 JIOTUKH,
KOMOMHATOPHUKY B TeOpUH TpadoB, 3HAUUTEITHHO BAPHUPYIOIIHUECS B 3aBUCHMOCTH OT THIIA
IPOTPaMMBI.

Bo Bcex IMPUMCPHBIX IIpOorpaMmax 0O0JIBIIOE BHUMAHUE YACIACTCA NPAKTUKO-OPHUECHTHPOBAHHBIM
3amayaM. OHa U3 OCHOBHBIX 1LI€JIEH, KOTOPYIO pa3paOOTYMKU CTaBHIU Niepe]] OO0, — co3/1aTh
IMPUMEPHELIC ITPOTpaMMBI, I'IC €CTh MECTO MIPUMCHCHUIO MATCMATHYCCKUX 3HAHUU B )KU3HU.

[Tpu u3yueHnn MaTeMaTUKU OOJIBIIIOE BHUMAHHUE YIEISETCSl PA3BUTHUI0 KOMMYHHKATUBHBIX YMCHH
(popmynupoBaTh, ApryMEHTHPOBATH U KPUTHKOBATE), POPMUPOBAHUIO OCHOB JIOTHIECKOTO
MBIIUICHHUS B YaCTH MIPOBEPKU UCTUHHOCTH U JIOXKHOCTH YTBEPIKACHUH, TOCTPOCHHSI IPUMEPOB U
KOHTPIPUMEPOB, LIENOYEK YTBEPKIACHUH, (HOPMYITUPOBKH OTPULIAHHIA, & TAKKE HEOOXOAUMBIX H
JOCTAaTOYHBIX YCIIOBHUI. B 3aBUCUMOCTH OT YypOBHS MPOrpaMMbl OOJIBIIE WK MEHBIIIEC BHUMAHUS
yIETSETCS YMEHUIO paboTaTh 10 allTOPUTMY, METOaM ITOMCKA AJITOPUTMA U OTIPEIICIICHUIO TPAHUIT
MPUMEHUMOCTH alropuT™MOB. TpeboBanus, chopMyaupoBaHHbIC B pazjene «I eomeTpus», B
00JIbIIIEN CTENEHH OTHOCATCS K Pa3BUTHUIO IPOCTPAHCTBEHHBIX MPECTABICHUN U TpaduuecKUX
METOJIOB, 4YeM K (hOpMajIbHOMY OMUCAHUIO CTEPEOMETPUIECKHX (DaKTOB.



COJAEPKAHUE YYEBHOI'O IIPE/IMETA «MartemaTuka»

VYrayOneHHbIH YPOBEHb

Anre0pa 1 Hayasla aHaIM3a

IToBTOpEHME.

Pemenue 3a1a4 ¢ NCNOJIb30BAHUEM CBOMCTB YUCEI U CUCTEM CUMCIICHUS, IEJTMMOCTH, 10JIEN U
4acTeu, MPOLEHTOB, MOAYJIEH YnCe.

Pemienue 3a1a4 ¢ MCMOJIb30BaHUEM CBOMCTB CTENEHEH U KOPHEH, MHOMOWIEHOB, IIPeo0pa30BaHMit
MHOTOYJICHOB U IPOOHO-PAIIMOHAIBHBIX BRIPAXKEHUN. Pemenne 3a1ay ¢ ucroab30BaHuEM
IpagyCcHOM Mepsl yriaa. Moaynb 4uciia u €ro cBoucTBa. Pemienne 3a1a4 Ha JBUOKCHHUE U
COBMECTHYIO pabOTy, CMECH H CIUIaBbI C IOMOIIBIO JINHEHHBIX, KBAAPATHBIX U IPOOHO-
palMOHAIbHBIX YPABHEHUN U UX cucTeM. Pemenue 3a1a4 ¢ IOMOIIBIO YUCIOBBIX HEPABEHCTB U
CUCTEM HEPABEHCTB C OJIHOM IIEPEMEHHOM, C MPUMEHEHUEM U300PaKEHUS YUCIIOBBIX IPOMEKYTKOB.
Pemienue 3a1a4 ¢ CM0JIb30BaHUEM YUCIOBBIX (GYHKUUN U UX rpadukoB. Vcnonbp3oBaHue CBONCTB
¥ TpaMKOB JTMHEHHBIX U KBAAPATHYHBIX (DYHKIIHIA, 00paTHOW MPOMOPLUHUOHATBHOCTH U PYHKIIUH .
I'paduueckoe peieHre ypaBHeHU U HepaBeHCTB. Vcnonbp30BaHue onepanuii HaJ MHOKECTBAMU U
BBICKA3bIBaHUSAMH. VICIIOIb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHOM IIEPEMEHHOM,
YHCIIOBBIX IPOMEXKYTKOB, UX 00BbeAMHEHUH U nepecedeHuid. [IpumeHenue npu pereHnu 3ajgad
CBOWCTB apu(METUIECKON 1 TEOMETPHUIECKON MPOTPeCcCui, CYMMHUPOBAaHUSI OECKOHEYHOM
CXOZSIIENCS TEOMETPUUYECKON IPOTPECCHUH.

MHoxecTBa (UUCTOBBIC, TEOMETPUUECKUX (PUTYD).

XapaKTepuCTUUECKOE CBOMCTBO, 3JIEMEHT MHOKECTBA, IIyCTOE, KOHEUHOE, OECKOHEUHOE
MHOkecTBO. CriocoObI 3a1aHust MHOkecTB [lonmHOkecTBO. OTHOIIEHUS TPUHAITIEKHOCTH,
BKJIFOYEHHs, paBeHcTBa. Onepaunu Hajx MHOkecTBaMu. Kpyru Diinepa. Koneunble u 0eckoHeUyHbIE,
CYETHBIC U HECUETHBIE MHOXKECTBA.

VIcTUHHBIE U JIO’)KHBIE BBICKA3bIBAaHMSI, OTIEPALIMN HAJ] BBICKA3bIBAHUAMU. ANreOpa BhICKA3bIBAaHUM.
CBs13b BbICKa3bIBaHUI C MHOXKeCTBaMU. KBaHTOPHI CyIIECTBOBAHUS U BCEOOIIHOCTH.

3akoHbl JIOTUKH. OCHOBHBIE JIOTMYECKHE ITPaBUIIA. PellleHne JOrnueckux 3a1ad ¢ UCI0JIb30BaHUEM
KpyroB Jiijiepa, OCHOBHBIX JIOTUYECKUX MPABUIL.

VYmo3zakmouenns. OO0CHOBaHMS U 1I0Ka3aTeNbCTBO B MareMaTuke. TeopeMbl. Buabl
MaTeMaTHYECKUX YTBEPKICHUNU. Buasl qokaszarenscTs. MareMaTnyeckass HHAYKIUS.
VYTBepkIeHs: 00paTHOE JaHHOMY, IPOTUBOIIOJIOKHOE, 00paTHOE MPOTHUBOIOJIIOKHOMY JJAaHHOMY.
[Ipu3Hak u cBOICTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUS.

OcHoBHas Teopema apudmeruku. OctaTku U cpaBHeHUs. AnroputM EBknnaa. Kuraiickas reopema
00 octaTtkax. Mainas teopema depma. q-uuHbIE CUCTEMBI cunciaeHus. OyHKuus Dinepa, Yuciio 1
CyMMa JeJINTENEeW HaTypalbHOIO YHUCIIA.

Panuannas mepa yriia, TpUroHOMETpUYecKasi OKpY>KHOCTb. TpUrOHOMeTpHUYecKre QyHKIIUU YHCe
1 yrinoB. @OpMyIIbl TPUBEICHUS], CII0KEHUSI TPUTOHOMETPHUECKUX (DYHKIMN, GOPMYIIBI TBOIHOTO
Y TIOJIOBUHHOTO aprymenTa. [IpeoOpa3zoBaHue cyMMbl, pa3HOCTH B IPOU3BE/ICHUE
TPUTOHOMETPHUYECKUX (PYHKLUH, U HAOOOPOT.

Hynu ¢pyHkum, npoMeKyTKH 3HAaKOOCTOSIHCTBa, MOHOTOHHOCTh. HanbomnpIiee 1 HauMeHbllee
3HadyeHue QyHkuuu. [leppuoandeckne GyHKINN U HAUMEHbLINHA NeproA. YeTHbIe U HeUeTHbIE
¢byskun. OyHKIUU «ApOOHAs YaCTh YUCIa» U «edasi 4acTh YUCIay .

Tpuronomerpuueckre GyHKIUU YUCIOBOTO apryMeHTa , , , . CBoiicTBa u rpaduku
TPUTOHOMETPUUECKUX (QYHKIIHH.

OOpatHble TpUroHOMeTpUYecKHe (PYHKIINHU, UX TJIaBHbIE 3HAYCHHUsI, CBOWCTBA U IpaduKu.
Tpuronomerpudeckue ypasHeHus. OTHOPOIHBIE TPUTOHOMETPHUYECKHE YpaBHEHUs. Pemenne
IIPOCTEUIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [IpocTeiiime cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUU.

CreneHs ¢ 1eHCTBUTENBHBIM [10Ka3aTeNIeM, CBOMCTBA cTeNeHHU. [IpocTeiine nokazareiabHble
ypaBHEeHMsI U HepaBeHcTBa. [loka3zarenbHas GyHKIUSA U ee CBOMCTBA U rpaguk. Uncnao u GpyHKuus



Jlorapudm, cBoiictBa norapudma. Jlecstuynslii u HaTypaibHbIH Jorapudm. [IpeodbpazoBanue
norapupmMuuecKkux BoipaxxeHuil. Jlorapupmuueckue ypaBHeHUs U HepaBeHcTBa. Jlorapupmuueckas
(byHKLMS ¥ ee CBOWCTBA U IpaduK.

CrenenHas pyHKLUA U ee cBOMCTBA U rpaduk. VppalroHaibHble ypaBHEHUS.

[IepBHUuHBIE IPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX 4ncell. JIelCTBUSA C KOMIUIEKCHBIMU
yuciaamu. KommiekcHo conpspkeHHbIe uncina. Moayie 1 apryMeHT uncia. Tpuronomerpudeckast
(dhopMa KOMIUIEKCHOTO Yrciia. Pemenue ypaBHEHUI B KOMIUIEKCHBIX YHCTIaX.

Mertoa nHTEpBaJIOB /U1 pelieHus HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB QyHKIMA: CABMT,
YMHO>KEHUE Ha YHCII0, OTPAKEHNUE OTHOCUTEIHLHO KOOPIAMHATHBIX oceil. ['paduueckue MeTo b1
pEILIeHNs] ypaBHEHUI U HEPABEHCTB. PelleHne ypaBHEHUI U HEPABEHCTB, COIEPKALINX
IIEPEMEHHYIO I10J] 3HAKOM MOJYJIS.

CucTeMbl I0Ka3aTeNbHBIX, JOrApUPMUUECKIX U UPPALMOHAIBHBIX YpaBHeHUH. CUCTeMbl
MOKa3aTeIbHBIX, JIOTapU(PMUUECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

Bsaumno obpatusie pyHkiun. ['paduku B3auMHO 00paTHBIX (QYHKIIHIA.

YpaBHEHHUs1, CHCTEMBI YPABHEHMI C IIAPAMETPOM.

®opmyna bunoma Herotona. Pemienue ypaBHeHH cTENEHH BbILIE 2 CIIELMAIBHBIX BUIOB. Teopema
Buera, Teopema besy. [IpuBoaumblie n HenpruBOAMMbIE MHOTOWIEHbI. OCHOBHAs Teopema anreOpsbl.
CuMMeTpruecKkre MHOTO4IEHB!. LleouncieHHble U [e103HaYHbIe MHOTOWIEHBI.

Hnodanrossl ypaBHeHus. LlenHbie npodu. Teopema depma 0 cymme KBapaToB.

CyMMBI U psAJIbl, METOJIbI CYMMHUPOBAHUS U IIPU3HAKU CXOIUMOCTH.

Teopembl 0 MPUOIMKEHUN JEHCTBUTENBHBIX YUCE PAL[MOHATIBbHBIMU.

MHosxecTBa Ha KOOPAMHATHOM MJIOCKOCTH.

Hepapenctso Komm—ByHsIKOBCKOro, HEpaBEHCTBO VeHceHa, HepaBeHCTBA O CPETHHUX.

ITonsarue npenena ¢pynkuuu B Touke. [Tonarue npenena GpyHKIUU B 06CKOHEYHOCTH. ACUMIITOTBI
rpaduka pyHkunu. CpaBHeHHE OECKOHEYHO MaJlbIX U OeCKOHEYHO OonbiuX. HenpepbiBHOCTD
¢ynkuuu. CoiicTBa HenpepbIBHBIX QyHKIMI. Teopema Beiiepmtpacca.

Huddepenunpyemocts Gpynkuuu. [Iponzsoanas pynkuuu B Touke. KacarenbHast k rpaguky
¢ynkuuu. ['eomerpudeckuit 1 Gpuznyeckuii cMbICI MPOU3BOAHON. [IpuMeHeHne npon3BoaHOI B
¢u3zuke. [IpousBonnbie aneMeHTapHbIX QyHKIMH. [TpaBuna nudpepenurpoBanus.

Bropas npousBojHas, ee reoMeTpUUecKuil U (PU3NYECKHI CMBICII.

Touku skcTpeMyMa (MakCUMyMa U MUHUMYMa). MccnenoBanue syieMeHTapHbIX QyHKINN HA TOUKU
HKCTpeMyMa, Haubosbllee 1 HauMeHbIllee 3HaUeHHe ¢ IOMOIIbI0 Mpon3BoAHOI. [TocTpoenue
rpadukoB PyHKIMH C TOMOILBIO TPOU3BOAHBIX. [IprMeHeHne npon3BOAHON NpHU PEIIEHUH 3a/1a4.
Haxoxxaenue s3kcTpeMyMoB (DyHKIMI HECKOJIBKUX MEPEMEHHBIX.

[lepBoobOpaznas. Heonpenenennslit nuterpai. [leppoodpasHblie 37eMEHTapHBIX (YHKIIHIA.
[Tnomans kpuBonuHeHOM Tpanenuu. @opmyna HetoTona-JIeitOnuma. OnpeneneHHblil HHTErpal.
Brruncnenue miomaaei niockux ¢Guryp u 00beMoB TeJl BpAILEHHS C TOMOIIBI0 HHTETpaa..
Mertoab! perieHust pyHKIIMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

I'eomerpus

[ToBTOpenue. Pemnenne 3a1a4 ¢ UCMOIB30BaHUEM CBOWCTB (PUTYp HaA IMUIOCKOCTH. Pemenue 3amay Ha
JI0Ka3aTeNIbCTBO U MIOCTPOEHUE KOHTPIpUMEPOB. [IpuMeHeHne npocTeNINX JOTHYeCKUX MTPaBHIL.
Pemenue 3a1a4 ¢ CMOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUH B MPSMOYTOJIbHBIX
TPEyroJibHUKaX, (PaKTOB, CBI3aHHBIX C UETHIPEXYyroJbHUKaMHU. PemieHue 3a1au ¢ UCIoIb30BaHHEM
(akTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. Perenue 3a1a4y Ha U3MepeHus Ha MIIOCKOCTH, BEIYUCIICHUS
JUIMH ¥ Tuiomajeil. Pemenue 3aa1a4 ¢ MoMoIIbI0 BEKTOPOB U KOOPAUHAT.

Harnsonas crepeomerpus. [lpusma, napauienenunen, nupaMuaa, TETPadp.

OCHOBHBIE NOHATHUS TEOMETPUHN B IIPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.
[TonsTre 06 akcMOMaTHYECKOM METOJE.

Teopema MeHnenas i trerpasapa. IloctpoeHne cedeHuii MHOTOIPaHHUKOB METOJIOM CIIENIOB.
LenTpanbHOE mpoekTHpoBanue. [locTpoeHne cedeHnii MHOrOrpaHHUKOB METOIOM MTPOEKIUMA.



CkpenuBarouiyecst NpsIMbIE€ B IPOCTPAHCTBE. YTOJI MEXAY HUMU. MeTo/1bl HaX 03K ICHUS
PacCTOSHUI MEXKy CKPELIMBAIOLUIMMUCS NPSMBIMH.

TeopeMsl 0 mapajuIeIbHOCTH IPSIMBIX U IUIOCKOCTEH B IpocTpaHcTse. [lapamiensHoe
IIPOEKTHUPOBaHKE U n300pakeHue puryp. 'eomerpuueckre MecTa TOUeK B IPOCTPAHCTBE.
[lepneHIUKYISIpHOCTD NMPSAMON U III0CKOCTH. OpTOroHanbHOE IpoeKkTHpoBanue. HakinoHHbIe n
mpoeknuy. Teopema o Tpex NepreHAnKyIIpax.

Bunel rerpasapoB. OpTonieHTpruYeCcKuil TeTpas ip, KapKaCHbIM TeTpa3ip, paBHOIPAHHBIN TETpa3Ip.
ITpsimoyronbHbIi TeTpasap. Mennansl U OumennaHsl TETpasapa.

JloctpauBaHue TeTpasapa 10 MapasuieenuIe/a.

PaccrosHust Mexny ¢purypamu B mpoctpancTBe. OO NepneHuKyIIsp ABYX CKPELMBAOILINXCS
IPSIMBIX.

Vel B npoctpanctse. [lepnenaukynsapHeie miaockocTu. [nomans opToroHaabHON IPOEKINH.
[lepneHuKynsIpHOE C€YEHHE NMPU3MBI. TpeXrpaHHbIi 1 MHOTOrpaHHbIN yroji. CBOMCTBA MIIOCKUX
YIJI0B MHOTOTpaHHOrO yria. CBOMCTBA IJIOCKUX U IBYTPAHHBIX YIVIOB TPEXTPAHHOTO yTJa.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yria.

Bunel MEHOrorpanHukoB. PazBepTku MHOrorpannuka. Kparvaiimme myTy Ha IOBEpXHOCTH
MHOI'OTPAaHHHKA.

Teopema Oitniepa. [IpaBuibHbIE MHOIOIPaHHUKH. J[BOWCTBEHHOCTH ITPaBUIJIBHBIX MHOTOIPAaHHUKOB.
[Tpusma. [Tapamnenenunen. CpoiicTBa nmapasuienenurnena. [IpsMoyroibHbIi napauieaenunes.
Haknonnble npu3Msl.

[Mupamuna. Buasl nupaMu. DneMeHThl IpaBUiIbHON nupaMuibl. [Tupamuel ¢
PaBHOHAKJIOHEHHBIMU PeOpaMu U IpaHsIMH, UX OCHOBHbBIE CBOICTBA.

[Inomany noBepxXHOCTEN MHOTOIPAHHUKOB.

Tena Bpalenus: UMIMHIP, KOHYC, ap U cpepa. CeueHus LMIMHAPA, KOHyca U mapa. [llapoBoii
CErMEHT, IIapOBOM CJIOM, MAPOBOM CEKTOp (KOHYC).

VYcedeHHas nupaMua U yCEUEHHBIN KOHYC.

DneMeHTHI chepudeckoit reometprun. KoHnueckue ceueHus.

KacatenbHble npsiMble U IIIOCKOCTU. BriricanHble u onucanHble cdepsl. Kacaronmecs coepsl.
KoMm0uHanmu ten BpamieHus.

BexTops! u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO. YTOJI MEKIY
BekTopamu. CKalsipHO€E ITPOU3BECHHUE.

VYpaBHenue miockoctu. Popmysa paccTOSHUS MEXIY TOUkaMU. YpaBHeHHe ceprl. Dopmyrna
paccTosiHUA OT TOUKH J10 MI0cKocTU. CriocoObl 3aaHusl IPSAMON YpaBHEHUSMHU.

Pemrenue 3ana4 u 10Ka3aTeabCTBO TEOPEM € IIOMOILBIO BEKTOPOB U METOIOM KOOPAUHAT.
DneMEeHTHI TeOMETPHUH Macc.

[Tonsatue o6bema. O6beMbl MHOTOrpaHHUKOB. OOBEeMbI Tel BpameHus. AKCHOMbI 00bemMa. BbiBoj
¢dbopMy1 00EMOB MPSMOYTOJIBHOTO MapaljiesienuIea, IPU3Mbl U TupaMuibl. QopMyIIbl IS
HaXoXJIeHUs o0bema TeTpadapa. Teopembl 00 OTHOLIEHUAX 0OBEMOB.

[IpunoxxeHus nHTErpana K BHIYUCICHUIO0 00BEMOB U OBEpXHOCTEH Ten BpameHus. [lnomans
cdepuueckoro nosica. O6wvem maposoro cios. [IpuMeHernre 00beMOB NPH peIICHUH 3a/1au.
[Tnomans chepsr.

Pa3Beprka nununHapa u konyca. Ilnomane noBepXHOCTH WINHIPA U KOHYCA.

KoM0OuHamu MHOrOrpaHHUKOB M T€JT BPALLECHUS.

ITonoGue B mpocTpancTse. OTHOIIEHHE 0OBEMOB U IJIOMIA/IEH TOBEPXHOCTEH OJOOHBIX (DUTYD.
JIBrKeHNs B POCTPAHCTBE: NMapaJIeNIbHBINA IEPEHOC, CHMMETPHUS OTHOCUTENIBHO MIJIOCKOCTH,
LIEHTPaJIbHAsi CAUMMETPHS, IOBOPOT OTHOCUTEIBHO MPSIMOH.

[Ipeo6pa3zoBanue noodus, romoteTus. Perenne 3a1au Ha IIOCKOCTH € UCIIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOIOB.

BeposiTHOCTB U CTaTUCTHKA, JTOTHKA, TeOpHs rpadoB 1 KOMOMHATOPUKA
IToBropenue. Mcnonb3oBanue TabauI U AUMAarpaMM JUlsl IPEICTaBICHUS JaHHbIX. Pelenue 3anad Ha
MIPUMEHEHHE ONMCATEIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHUX, HAMOOIBIIETO 1



HAauMMEHBIIETO 3HAUYEHUs, pa3Maxa, TUCIEPCUN U CTAaHIaPTHOTO OTKJIOHEHMs. Bbruncienue yacTor u
BEPOATHOCTEH cOObITHI. BbuncieHne BeposiTHOCTEHN B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMH UCXO0AaMu. Mcronp30BaHre KOMOMHATOPUKH. BerunciieHne BeposSTHOCTEH
HEe3aBUCUMBIX cOObITH. Mcnonp30Banre GOpMyIibl CII0KEHUSI BEPOATHOCTEH, AUarpaMm Diinepa,
nepeBa BeposTHocTel, hopmyinsl beprymm.

BepositHOCTHOE TPOCTPAaHCTBO. AKCMOMBI TEOPUU BEPOSITHOCTEH.

VYcnoBHas BeposTHOCTS. [IpaBuito yMHOXkeHUs BepossTHOCTER. DOpMyIia IOJIHON BEPOSITHOCTH.
®opwmyna baiieca.

JlckpeTHbIe cay4yaiiHble BEIMUMHBI U pacnpeaeneHus. CoOBMECTHBIE pacIIpEIEICHHUS.
Pacrnipenenenrie cymMmbl U IPOU3BEICHUS HE3aBUCUMBIX CIIy4alHBIX BEIMUMH. MaTteMaTtudyeckoe
OKUJAHHUE U JUCIIEPCHUS CydaliHOM BeIMYMHBI. MaTeMaTH4ecKoe OKUAAHUE U AUCIIEPCUS] CYMMBI
CIIy4aiiHbIX BEJTUYHH.

bunapnas ciyuaiinas BenuuuHa, pacupenenenue bepnysum. 'eomerpruueckoe pacnpeseneHue.
bunomuanbHOE pacmpenieneHne U ero cBoicTBa. [ unepreoMeTpuieckoe pacnpeaencHie U ero
CBOMCTBA.

HenpepriBHble ciydaiinble Benu4uHbL. [[MOTHOCT BeposiTHOCTU. DyHKIIMS pacnpeaeneHus.
PaBHOMEpHOE pacripeneneHue.

[TokazarenbHOE pacrpenenaeHue, ero napaMeTphl.

Pacnpenenenue Ilyaccona u ero npumenenue. Hopmanenoe pacnpenenenne. @ynkuus Jlamnaca.
[TapameTpsl HOpMaIbHOTO pacnpeneneHus. [[pumepsl ciry4aifHbIX BETUYHH, IO TYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IOIPEUIHOCTh U3MEPEHUM, POCT uenoBeka). LlenTpanbHas npenenbHas
TeopeMa.

HepasenctBo UeOniena. Teopema UeObimea u teopema bepHyiin. 3akoH OOJBIINX YHCEIL.
Br16opounbiii MeTo 1 n3MepeHust BeposiTHOCTEH. Pob 3akoHa OONBIINX YKCET B HAYKE, IPUPOJIE U
oO1iecTBe.

KoBapuanus nByx cinydaiiHbix BennduH. [loHsTre 0 Koapduunente koppensnun. CoBMECTHbIE
HaOJII0/IeHUs ABYX CIydyalHbIX BeIMUMH. BeiOOpouHbIil ko3 puument koppensuuu. JInnelinas
perpeccus.

Cratuctuueckas runoresza. CTaTUCTHKA KPUTEPUS U €€ ypoBeHb 3HauMMOocTH. [IpoBepka
IIPOCTEHNIINX TUIIOTE3. DMIIMPUUYECKUE PACTIPENEICHUS U UX CBSI3b C TEOPETUYECKUMU
pacnpezeneHussMu. PaHroBas Koppesiusi.

IToctpoenne cooTBeTcTBUM. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUA. bueknun. /luckpernas
HenpepsIBHOCTH. [IpuHnun {upuxie.

Konuposanue. /[BonuHas 3anuce.

OcHoBHbIe nOHATHS Teopuu TpadoB.. [depesrs. JIBonunoe nepeBo. CBa3HOCTh. KOMIIOHEHTHI
csizHocTH. [lyTn Ha rpade. DitnepoBs! 1 ['aMUIBTOHOBBI MYTH.



TemaTH4ueckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAHUMBbBIX Ha

OCBOEHHE KaKI0H TeMbI
10 kaacc 6 yacoB B Hexeio (210 u 6 200)

Howmepa | Tembl Ko — Bo yacon
YPOKOB
IloBTOpenue kypca anaredpnl 7-9 kiaacca. 5
1 YucnoBble BBIpaXKEHUS, YUCIOBbIE (DYHKIMH U CIIOCOOBI €€ 3aJaHHs. 1
Pemenue 3a1au ¢ UCIoIb30BaHUEM CBOMCTB UMCEN U CUCTEM CUUCIICHUS,
JICTUMOCTH, JI0JIeH U YacTel, MPOLIEHTOB, MOAYJIEH YHCElL.
2 bykBeHHBIE BpIpaKeHUs. YIIPOIIEHUE PAMOHAIBHBIX BBIPAKEHUMN. 1
Pemienue 3a1a4 ¢ UCIOJIb30BaHUEM CBOWCTB CTEIICHEW U KOPHEH,
MHOTOWJIECHOB, IPEe00pa30BaHMil MHOTOWICHOB U APOOHO-PALMOHATBHBIX
BBIPKEHUM.
3 Pemrenue 3aa4 Ha IBHKEHHE 1 COBMECTHYIO PabOTy, CMECH U CILIABHI C 1
IIOMOILIBIO JIMHEHHBIX, KBaJPATHBIX U IPOOHO-PALIMOHAIBHBIX YPaBHEHUH U
UX CUCTEM.
4 Penienue 3a1a4 ¢ TOMOIIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB 1
C OZIHOH MepeMeHHOM!, C TPUMEHEHHEM U300paKEHHS YHCIOBBIX
IPOMEKYTKOB.
5 [IpoBepounas paboTa 3a Kypc anreOpbl OCHOBHOM IIKOJIbI 1
DyHKUUHN U TPaPUKH 6
6 [TonsiTue pyHKIMN. 1
7 [Tpsmas, runep6ona, mapadosa 1 OKpY>KHOCTb 1
8 HenpepbIBHOCTh U MOHOTOHHOCTD (DYHKITHIA. 1
9 KBagpatnunas u JpoOHO — TuHeHHas GyHKINU. 1
[TpeobpazoBanue rpaduKoB.
10 1
11 KonTtponbhast pabota mo anredpe u Havanam aHaim3a Nel 1
IToBTOpEeHue Kypca reomerpuu 7-9 KJacca. 7

12 Pemenue 3amau ¢ ucnosib30BaHWEM CBOMCTB (PUTYp HA MIIOCKOCTH. 1

13 Pemenue 3an1a4y Ha 10Ka3aTENbCTBO U OCTPOEHUE KOHTPIIPUMEPOB. 1
IIpuMeHeHne NPOCTENIINX JJOTHYECKUX TIPABUIL.

14 Pemenue 3a1au ¢ UCMOIb30BAaHUEM TEOPEM O TPEYTOJIbHHUKAX, 1
COOTHOILIEHUH B MPSIMOYTOJBHBIX TPEYroJIbHUKaX, (AaKTOB, CBSI3aHHBIX C
YEThIPEXYTOJbHUKAMHU.

15 Pemenue 3amau ¢ ucnosib3oBaHuEM (HaKTOB, CBI3aHHBIX C OKPYKHOCTSIMH. 1

16 Pemienue 3aa4 Ha U3MepEeHUs Ha IJIOCKOCTH, BBIYMCIICHUS AJIUH U 1
IJIOLIAJEH.

17 Pemenue 3a1a4 ¢ moMoIIBI0 BEKTOPOB U KOOPAMHAT. 1




[TpoBepounas paboTa 3a Kypc T€OMETPUH OCHOBHOM IITKOJIBI

MHoro4/ieHbl 4 aJiredpanyecKkue ypaBHeHMsl. 14
19-20 MHoroujieHsl OT 0HOM nepemeHHou. [I[pruBoAMMEBIE U HETPUBOAUMBIE 2
MHoOroujaeHsl. CuUMMeTpU4YecKue MHOrowIeHsbl. Llenounciennsle u
11€JI03HAYHBIE MHOTOYJICHBI.
21-22 Jenumocts MHOrowieHoB. Cxema ['opuepa. Teopema Buera, reopema besy. 2
OcHoBHas Teopema anredpsl Teopema depma 0 cyMMe KBaJpaToB.
23 Anrebpanueckue ypaBHeHnus. CienctBus u3 TeopeMbl besy. 1
24 J1o¢haHTOBEI ypaBHEHHUS. 1
25.26 Pemienue anrebpanueckux ypaBHEHUH pa3sioKeHHUEM Ha MHOKUTEIN 2
27 JenumocTh MHOrowIeHoB X +a™ Ha X+a. CUMMETpHYECKHE MHOTOUJICHE. 1
MHOrous1eHb! OT HECKOJIBKMX IEPEMEHHBIX.
28-29 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS Ul CTAPIIUX CTeNeHel. bunom 2
Hprotona
30-31 CucreMbl ypaBHEHUH. 5
32 KonTponbhas padota Ne 2 o anredpe Ha TeMy «MHOTIOUWIEHBI U
ayireOpanyecKre ypaBHEHUs»
AKCHOMBI CTepeOMeTPHHU U UX CJIeACTBHUS. 5
33 ITpenmer crepeomerpun. OCHOBHBIE TOHATHS T€OMETPUU B IIPOCTPAHCTBE 1
[TonsiTre 06 aKCHOMaTHYECKOM METOJE.
34 AKcHOMBI cTepeoMeTpun. HekoTopsele CleICTBUS U3 aKCHOM. 1
35-37 Pemenue 3a1a4 Ha IPUMEHEHUE AKCHOM CTEPEOMETPUU U UX CIIEACTBHIA. 3
IMapajuteIbHOCTH NPSIMBIX U IVIOCKOCTEH. 18
38 [TapanienbHble MpsiMblE B TPOCTPAHCTBE. 1
39 [TapannenbHOCTh MPSIMON U TIOCKOCTU. T€opeMbI 0 MapauIeTIbHOCTH 1
IPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE
40-41 Pemenne 3anad no reme «llapamienbHOCTh MPSAMOM M TUIOCKOCTH» 2
42-43 CkpeniuBaroniyecs NpsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMHU. MeTo bl 2
HAXO0X/ICHUS PaCCTOSTHUI MEXy CKPEIIUBAIOIIUMHUCS MTPSMBIMU.
a4 VYTIibl ¢ COHANpaBIEHHBIMU CTOPOHAMU. YTOJ MEX]Y MPSMBIMH. 1
45 Pemenne 3ama4y no reme «B3auMHOE paclonoKeHNE NPSIMBIX B 1
IIPOCTPAHCTBE. YTOJI MEXAY ABYMS IPSIMBIMU
46 Pemenue 3anau no teme «llapanienbHOCTh IPSIMBIX U MIIIOCKOCTEM» 1
47 KonTponbhas padota Nel o reomerpun Ha TeMy «AKCHOMBI 1
cTepeoMeTpun. B3anMHO€E pacnonoKeHue NPsSMbIX, IPSIMON U INIOCKOCTH»
48 [TapannenpHble mockocTu. CBOMCTBA MapaJlIENbHbIX MIII0CKOCTEN 1
49 Harnsagnas crepeomerpus. [lpusma, napamuienenunen, nupaMuia, 1
TETPASP.
50 Terparap. Buasl TerpasnpoB. OpTOLEHTPUUECKUN TETPAdAP, KAPKACHBIN 1

TETPadJIp, paBHOTpaHHBIN TeTparAp. [IpsimoyronbHbIN TeTpasap. MeanaHbl




¥ OMMenaHbl TeTpadapa.

[Tapannenenunen. CrolictBa napamienenunena. [IpamMoyroyibHbIi

napajuienenunes. JloctpanBanue TeTpasapa 10 napajieenunesaa.

52 3aauu Ha nocTpoeHue ceueHuil. Ilocrpoenne ceueHnii MHOTOrpaHHUKOB 1
METOJIOM CJIE/IOB

53 [lenTpansHOe mpoekTHpoBanue. IlocTpoeHne ceueHnii MHOTOrpaHHUKOB 1
METOJIOM ITPOEKIIUH.

54 [TapannensHoe npoekTHpoBaHue U n3odpakenue puryp. Teopema 1
Menenas s TeTpadapa

55 Kontponbnas padora Ne 2 no reomerpuu Ha Temy «llapannenbHbie 1
ockocth. Terpasap. [lapannenenunen

JelicrBuTesbHbIe Yncia. CTeneHb ¢ JelCTBUTEIbHBIM IOKa3aTeleM. 14

56 JlelicTBUTENbHBIEC YHCIIA. 1

57.58 [IpuMmeHeHue npy pelIeHuH 3a]a4 CBOMCTB apupMeTHUIECKON U 2
reOMEeTPUYECKOM TPOrpeccun, CyMMUPOBaHUS OECKOHEUHOMN CXOsIIencs
Tr€OMETPUYECKON TPOTPECCUMN.

59-61 Apudmernueckuil KOpeHb HaTypaJIbHON CTEIEHH. 3

62-67 CreneHsp ¢ pallMOHAIBHBIM U AEUCTBUTEIbHBIM IIOKA3aTEIIEM. 6
[IpeoOpa3zoBaHue BhIpAKECHUH.

63 Ypox 060011IeHHS U CUCTEeMaTH3alluK 3HAHUH. 1

69 KonTponbhas padota Ne 3 o anreOpe Ha Temy «/lelicTBUTENbHBIE YKCIIA. 1
CreneHs ¢ IeCTBUTENBHBIM I10KA3aTEIEM»

IlepneHAUKYJIAPHOCTH NPSAMBIX U IVIOCKOCTEI. 18

70 [TepnienauKynsApHBIE MpsiMbIE B IpocTpaHcTBe. [lapamiensHele npsmble, 1
NEPIEHIUKYJISIPHBIE K IIIOCKOCTH.

71 [TepnieHAUKYIApHOCTD MPSAMON U TIOCKOCTH. [Ipu3Hak 1
NEPIEHIUKYISIPHOCTH NPSIMON U TUIOCKOCTH.

7274 Pemenue 3a1a4 Ha NEpHEHIUKYIAPHOCTD MIPSMON U TUIOCKOCTH. 3

75 Paccrostaue ot Touku 10 miockoctu. OpTOroHaNbHOE MPOEKTUPOBAHUE.

HaxnoHHbIe 1 TPOEKIIHH.
Teopema o Tpéx nepneHANKYISIpax

76 1
VYros Mexay NpsMOHN U IUIOCKOCTBIO.

77 1

78 Paccrosnus Mmexay ¢urypamu B npoctpaHcTe. OOmIMii neprneHuKymsp 1
JIBYX CKPEIIMBAIOIINXCS MPSMBIX.

79-80 [ToBTOpeHue Teopun. Pemenre 3a1a4 Ha TPUMEHEHUE TEOPEMBI O TPEX 2
NEPIEHIUKYJIApaX, HA Yol MEXKY NPSIMOM U MJIIOCKOCTBIO.

81 Vsl B ipocTpaHcTBe. [[ByrpanHslil yroi. TpexrpaHHblil 1 MHOTOTPaHHBII 1
yroJ. CBOMCTBA IUNIOCKUX YIJIOB MHOTOI'PaHHOTO yriia. CBOMCTBA INIOCKUX U
JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yIJIA.

g2 Teopembl KOCUHYCOB ¥ CHHYCOB ISl TPEXTPAHHOIO YIJIA. 1

83 ITepnienauKynsapHbIe MI0CKOCTH. [IpHU3HaK nepneHANKYIIPHOCTH IBYX 1

IIOCKOCTEH.




[IpsaMoyroyibHBIN apauieaenunes.

85 Pemenune 3a1ay Ha IpUMEHEHUE CBOMCTB NPSIMOYTOJIBHOTO 1
rapajuleenuIe/a.
36 Pewmenue 3anau no reme «llepneHauKynsIpHOCTD MPSAMBIX U IJIOCKOCTEN» 1
87 Kontposbnas padora Ne 3 mo reomerpuu Ha Temy «llepneHIuKymsipHOCTD 1
IIPSIMOM U TNIOCKOCTH»
CrenenHasi pyHKIus.
17
88-90 Crenennas GyHKIUs, €€ CBOICTBA U rpaduk. 3
91-93 B3anmuo obparnbie pynkiuu. I'paduku B3auMHO 00paTHBIX QYHKITHIA. 3
94 Jpob6Ho-nuHeliHas QYHKITUS. 1
95-96 PaBHOCHIIbHBIE YpPAaBHEHHS 1 HEPABEHCTBA. 2
97-100 HppaunronanbHble ypaBHEHHUS. 4
101-103 HppauroHanbHble HEPABEHCTBA. 3
104 KonTponbras padota Ne 4 o anredpe Ha Temy «CTeneHHas QyHKIIHS 1
MHOrorpaHHUKH.
12
105 [TousiTne MHOrOrpaHHuKa. Buabsl MHOrOrpaHHUKOB. Pa3zBepTku 1
MHOrorpanHuka. Kparyaiimve myTu Ha HOBEpXHOCTH MHOTOIPaHHHKA.
106 [IpaBunIBHBIE MHOTOTPAHHUKH. J|BOMCTBEHHOCTH NMPABUIIbHBIX 1
MHOTOTPaHHUKOB. Teopema Diinepa.
107 IIpn3ma.HaknoHHBIE TPU3MBI. 1
[Inomane moBepxHOCTU MpU3MBL. [lepneHaAnKyIIpHOE CEUeHHE PU3MBIL.
IInomans OpTOroHaJIbHON IPOEKIMH.
108 [ToBTOpEHME TEOPUH, PEILICHUE 3a/1a4 HA BBIYUCICHUE ILJI0IIA N 1
MMOBEPXHOCTHU MTPU3MBI.
109 Iupamuga. Buasl nupamu. 1
110 [IpaBunpHas nupaMua. DIE€MEHTHI MPAaBUIIbHOW upaMusl. [Tupamust ¢ 1
PaBHOHAKJIOHEHHBIMHU peOpamMu U TPaHsSIMH, UX OCHOBHBIC CBOMCTBA.
Pemenue 3amgau no reme «Ilupamugar.
111 1
VYceuénnas nupamuaa. [lnomann noBepXHOCTH YCEUEHHOW MTUPaAMU/IBI.
112-113 2
114 Cummetpus B mpoctpaHcTBe. [loHsATHE TPaBUIILHOTO MHOTOTPAaHHUKA. 1
DJIEMEHTHl CHMMETPHUH NPABUILHBIX MHOTOTPAHHUKOB.
[Tmoniaam moBepxXHOCTE MHOTOIPAHHUKOB.
115 1
116 KonTponbnas padota Ne 4 no reomerpuu Ha TeMy « MHOTOTpaHHUKI 1
IMoka3zaTenbHass pyHKUMS. 12
[TokazarenbHas KIus, €€ CBOMCTBA U rpaduk.
117-118 by, pag
[TokazarenbHbIE ypaBHEHHUS.
119-121 P
122-124 | Iloka3arenbHble HEPAaBEHCTBA




CucreMbl MTOKa3aTeNIbHBIX YPABHEHUN U HEPABEHCTB.

125- 127 3
128 Kontponbnas padora Ne 5 mo anre6pe Ha temy «llokazarenbHast GyHKITUSY 1
Jlorapudmmuueckas pyHkuus. 18
Jlorapudwm, cBoiicTBa norapudma. J{eCITHUHBIN U HATypaIbHBIN JIOTapu(M.
129-130 2
Cgoiicta norapudmos. [IpeoOpazoBanue 10rapuMUIECKIX BbIPAKEHUH.
131-132 2
Yucno e. Dopmyna nepexona.
133-135 3
Jlorapupmuueckas pyHKIus, €€ CBOWCTBA U rpad UK.
136-137 pud by > pad 2
Jlorapudmuueckue ypaBHEHUSI.
138-139 | 7oran? ¥ 2
Jlorapudmuueckre HEpaBEHCTBA.
140-141 | 7oran? P 2
CucreMbl MOKa3aTeIbHBIX, TOTaPU(PMUUECKUX U UPPALIMOHAIBHBIX
142-143 y 2
ypaBHEHUH.
CucTembl MOKa3aTeNbHBIX, JIOTAPUPMUUSCKUX U UPPATIOHATBHBIX
144-145 2
HEPABEHCTB.
146 KonTponbnas pabota Ne 6 o anredpe Ha Temy «Jlorapudmudeckas 1
byHKIIHS
BekTopsl B npocTpancrse. 6
147 [lonsiTue BeKTOpOB. PaBeHCTBO BEKTOPOB. BEKTOpPHI M KOOPAMHATHI. 1
148 CroxeHue ¥ BblUUTaHue BEKTOpoB. CyMMa HECKOJIBKUX BEKTOPOB. 1
YMHOXk€EHNE BEKTOpa Ha YHCIIO.
149 P 1
150 Komrutanapusie Bektopsl. [IpaBuino napamuienenumnena 1
151 Pa3znosxeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM BEKTOPam 1
152 KonTponbhas pabota Ne5 mo reomerpuu Ha TeMy «BeKTopsl B 1
IIPOCTPAHCTBE»
Tpuronomerpuuyeckue popmyabl. 24
153 Pemienue 3aau ¢ UCNOJIb30BaHUEM T'PATyCHOM MEpHI yIiia. 1
154 Pannannas mepa yria, TpHroHOMETpUUYeCcKasi OKPYKHOCTb. 1
155 Tpuronomerpuueckue GyHKIMH YUcell U yriioB. Onpenenenyue cuHyca, 1
KOCHHYCa, TAHT€HCA yTIJia
156-157 CaoiicTBa ¥ rpaQ UKy TPUTOHOMETPUUECKUX (DYHKIUH. 2
OOpaTtHbie TPUTOHOMETpUYECKUE (QYHKITNH, UX TJIaBHBIC 3HAYCHHUSI,
CBOICTBa U rpaduKH.
3HaKU CHUHYCa, KOCHHYCA U TaHT€HCa.
158 Yo, KOTIRY 1
159 3aBUCHUMOCTh MEXKYy CHHYCOM, KOCUHYCOM U TAHT€HCOM OJHOTO U TOTO K€ 1

yria.




TpuronomeTpuyeckue TOXKIeCTBA

163-164 CuHyC, KOCHUHYC U TAHT€HC YIJIOB O, U —0. 2
165-166 DopMyITBI CII0KEHUS] TPUTOHOMETPUICCKUX (YHKITHM. 2
167 CuHyC, KOCHHYC U TAaHT'€HC JABOMHOIO yIJIa. 1
CuHyc, KOCHHYC ¥ TaHT€HC MMOJIOBUHHOTO YTJIa.
168 1
DopMynsl IPUBEACHUS.

169-171 | = OPMYIRLIP 3
CyMMa U pa3HOCTh CUHYCOB, CYMMa 1 Pa3HOCTh KOCUHYCOB.

172-173 Yy p YCOB, CyM p Y 2

174-175 [IpousBeneHre CHHYCOB U KOCUHYCOB. 2

176 KonTponbnas padota Ne 7 o anredpe Ha Temy «Tpuronomerpudeckue 1
dopMyIIbD»
Tpuronomerpuyeckne ypaBHeHHs. 21
YpaBHeHHE COSX =a.

177-179 | °P 3
VpaBHeHue sinx=a.

180-182 | *P 3
VYpaBHenue tgx=a. YpaBHeHHUE ctgx=a.

183-184 | *P g vp g 2

185-188 TpuronomeTprieckue ypaBHEHHsI, CBOJIAIIMECS K aJIreOpandecKuM. 4
OJHOPOJHBIEC U TUHEHHBIE YPaBHEHUS.

189-191 MeTopl 3aMEHBI HEM3BECTHOTO U PA3JIOKEHHS HA MHOKUTETU. MeTot 3
OIIEHKH JIEBOM M MPABOM YaCTEH TPUTOHOMETPHUUYECKOTO YPABHEHUS.

192-193 | IIpocreiimne cUCTEMBI TPUTOHOMETPUUECKUX YPABHEHUH. 2

194-195 Pelenne nmpoctelinx TPUroHOMETPUUECKUX HEPABEHCTB. 2

196 KonTponbnas padorta Ne 8 o anredpe Ha Temy «TpuronomeTpudeckue 1
ypaBHEHUS U HEPABEHCTBA
DJIeMEeHThI TeOPUH BEPOATHOCTEH 1 KOMOMHATOPUKH 4
197 Hcnonp3oBanue TaOIUIl U JUarpamm JUisl IpeACTaBIEHUS JTaHHBIX. 1
Pemienue 3a1au Ha MpUMEHEHNE OMUCATENbHBIX XapPAKTEPUCTUK YHCIOBBIX
Ha0OpOB: CPEAHNX, HANOOJIBIIIET0 U HAUMEHBIIIETO 3HAYEHUs, pa3Maxa,
JIUCTIEPCUU U CTAaHAAPTHOTO OTKJIOHEHHMSI.
198 [TonsTHe 0 BepoATHOCTH BhIuncienue uncina BapuaHToB. Mcnonb3oBanue 1
(bOopMyITBI CTIOKEHUST BEPOATHOCTEMH, AarpaMm Diinepa, AepeBa
BeposiTHOCTEH, hopmyibl bepHyiu.

199-200 | Beruucnenue 4acToT u BepOsSTHOCTEH cOOBITHI. Briuncienue 2
BEPOSITHOCTEH B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU UCXOJIAMHU.
Hcnonk3oBaHne KOMOMHATOPUKH. BeruncieHne BeposiTHOCTEN
HE3aBUCUMBIX COOBITHIA.

IToBTOpEHUE
- 10
201 Pewienne nppanuoHaIbHBIX YPABHEHUN U HEPABEHCTB. 1
202 Pemenue norapudMuyuecknx ypaBHEHUN U HEPABEHCTB 1
203 Penienne TpuroHOMETpUYECKUX YPAaBHEHUHN U UX CUCTEM 1




AXCHOMBEI CTEPCOMETPHH U CIICACTBUA U3 HUX.

204 1
205 [TapamienbHOCTb MPSIMBIX U IJIOCKOCTEH. 1
2006 Teopema o TpEX nmepneHIUKYIsApax 1
207 Yrois Mexay NpsIMOM U IUNIOCKOCTBIO. 1
208-209 Hmozoseasn konmponwvnasa paboma 3a kypc 10 knacca. 2
1

210

Nrtoroseiil ypok




