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Pabouas nporpamma
o MareMarnke

10-11 knace

Camapa. 2019



IlosicHuTe ILHAA 3aIMCKA

Pabouas nmporpamma 1o matematuke 10-11 ( mpodunbHbBIN YpOBEHB) COCTaBICHA HA OCHOBE:!

e denepanbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTENBHOTO CTAaHIAPTa CPEAHEr0 00IIero 00pa3oBaHus,
YTBEP)KJICHHOTO MpukazoM Munobnayku Poccun ot 17.05.2012 Ne413 (B pen. [Ipukazos
Muno6nayku Poccun ot 29.12.2014 Nel64, ot 31.12.2015 Nel1578, ot 29.06.2017 Ne613);

®  aBTOPCKHUX IMPOTrpaMMm
-A. T. MopakoBuua mo anrebpe W Hayamam aHanu3a (yrIyOJCHHBIH  ypOBEHB).- M.:
Mmuemo3uHa;
-JI.C. Atanacsina o reomerpuu. - M.: [IpocBenienue.

e OOII COO MBOY uikomnst Ne94 r.o. Camapa.

Jnst peanuzanuy mporpaMMbl UCIIOJIB3YIOTCS CIEAYIONINE YICOHUKU:

1. A.T. Mopakosuy, I1.B. CemenoB. Anrebpa u Hauana MareMaTu4eckoro ananusa. 10 kiacc.
VY4eOHUK JUIsl yyaluxcs o0uieoopa3zoBaTeibHbIX yUpex1eHuH (yriryOaeHHbI ypoBeHb). M.:
Mmuemo3una,2019;

2. A.T.Mopakosuy, [1.B. CemenoB. Anrebpa n Hadana MaTeMaTHYECKOro aHanm3a. 11 kiacc.
VYyebHuk 1 yqammxcs o01eo0pa3oBaTeIbHbIX yUpexaeHuH (yriryOJIeHHbI ypOBEeHb). M.:
Mmuemosuna, 2019;

3. JI.C. Aranacsn, B.®. byrysos, C.b. Kamommes. I'eomerpms. 10-11 xmaccel. M.:
[Ipocsemienue, 2018.

B cootBercTBuU ¢ mpuHsAToi KoHieniueit pa3Butus MaTeMaTH4ecKoro oopa3zoBanus B Poccuiickoit
denepanun, MaTeMaTHUECKOE 00Opa30BaHUE PEIAET, B YACTHOCTH, CIEAYIONIUE KITIOUYEBbIC 3a/1a4M:

—  «OpeNoCTaBIATh  KaXJIOMY  OOy4aromeMmycs  BO3MOXKHOCTh  JIOCTHXKEHHUS  ypPOBHSA
MaTeMaTUYeCKUX 3HAHUH, HEOOXOAUMOTO JIJIsl JAIbHEHIIIeH YCTICITHON KU3HHU B OOIIECTBEY;

— «obecrieunBaTh HEOOXOJAMMOE CTPAaHE YHWCIO BBIMMYCKHUKOB, MaTeMaTH4ecKas IOITrOTOBKa
KOTOPBIX JIOCTATOYHA JUISl TPOJOJKEHHUsT O0Opa3oBaHHS B PAa3IMUHBIX HAMPAaBICHUSIX W A
MPAKTUYECKOW  JEATEIbHOCTH,  BKJIOYas  MPENOJABAaHUE  MATEMATUKH, MaTEMaTUYECKUE
uccienoBanus, padboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTHHA U AP.»;

— «B OCHOBHOM OO0IIEM H CpeaHeM oO0meM o0pa30BaHUM HEOOXOAMMO TMPEIyCMOTPETh
MOATOTOBKY OOYYaroIIMXCs B COOTBETCTBUM C WX 3alpocaMd K YPOBHIO TOATOTOBKH B cdepe
MaTeMaTU4eCKOro 00pa3oBaHUs.

Co0TBETCTBEHHO, BBIACIAIOTCS TPU HAIIPaBJICHUs TPeOOBaHMI K pe3ylnbTaTaM MaTeMaTH4eCcKOro
o0Opa3oBaHwUS:
1) TpaKTHKO-OpPHEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKA JIJIS )KU3HH ),
2) MaTeMaTHKa JUIsl HCTIOJIb30BaHUs B IPO(ECCHH;
3) TBOpuecKOe HampaBlieHHE, HAa KOTOPOE HallelIeHbl T€ OOy4arolrecsi, KOTOphble IUIAaHUPYIOT
3aHUMATbCS TBOPYECKOW M HMCCIEAOBATENhCKOW pabOTON B 00NacTH MaTeMaTuKH, (HU3HKH,
HSKOHOMHKH U APYTHX OOJIACTSIX.

Ha yrnyGiienHoM ypoBHe:
—  Brimycknuk Hayuyntest B 10-11-m kiaccax: aisi yCHeIHOTO MPOAOIDKeHUs 00pa30BaHUs 110

CIICHUAJIBHOCTAM, CBA3aHHBIM C NPUKJIIAIHBIM UCIIOJIB30BAHUCM MATCMATUKMU.



— BrimyckHUK mOJy4YHT BO3MOKHOCTH HayuuThesi B 10-11-m kmaccax: mis oOecrieueHus
BO3MOYKHOCTH YCIICLITHOTO TPOJOJDKCHUST O0pa3oBaHHs IO CHEIHMAIBHOCTSIM, CBSI3aHHBIM C
OCYIIIECTBICHHEM HAyYHOW U UCCIIEIOBATEIbCKON JCITEIbHOCTH B 00JIACTH MAaTEMAaTHKU U CMEXHBIX
HayK.

[lpy w3yyeHMM MaTeMAaTUKH Ha YIIyOJIEHHOM YpOHE TPEABSABISIOTCS TpeOOBaHMA,

COOTBETCTBYIOIIME HAMPABICHUIO «MaTeMaTHKa I PO(ECCHOHATBHON ACSITEILHOCTHY»; BMECTE

C TCM BBIITYCKHUK IMOJJYYAaCT BO3MOXHOCTb HU3YUYWUTb MATCMATHKY Ha Iropasnao 60H€€ BBICOKOM

YPOBHE, YTO co37acT PyHIAMEHT ISl JATBHEHUIIIETO CEPhE3HOT0 U3YUCHUS MAaTEMATHKH B BY3€.

[To yueOHOMY IUIaHY HAa MAaTEeMaTHKy B CpeJHEH IIKOJe Ha yriyOJIEeHHOM YpOBHE OTBOAMTCS 6
y4eOHBIX Yaca B Henemo, Bcero 408 ypokoB, u3 HuX 272 yaca anreOpbl U Hayall MaTeMaTHYECKOTO
aHayn3a (4 4 B Henento) U 136 yacoB reomeTpuu (24 B HEZEIIO).

HJ'IaHI/IpyeMLIe pe3yJabTaThbl

HporpaMMa npeanojaract AOCTHIKCHHUE BbIITYCKHUKAMU CTapHIeﬁ IIKOJIBI  CJIICAYIOIINX

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPCAMCETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE pe3yJabTaTrbl:

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH MaTeMAaTHKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUC
JOCTOBEpHON WH(pOpManueld O TEePeIOBBIX JIOCTHKCHHSIX W OTKPBITUSAX MHUPOBOH U
OTEUYECTBCHHOW HAYKH, 3aMHTCPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHpa H
00111eCcTBa;

— TOTOBHOCTh U CIIOCOOHOCTH OOYdYalOImIUXCS K CaMOpPa3BUTHIO W CaMOBOCIUTAaHHUIO B
COOTBETCTBUM C OOIIEUETOBEYECKUMHU ILIEHHOCTSIMH M HJeajlaMH TPaKJaHCKOTO OOIIecTBa,
TOTOBHOCTH U CHOCOOHOCTHM K CaMOCTOSITENIbHOHM, TBOPYECKOW U  OTBETCTBEHHOM
NEeSITeIbHOCTH ¢ TPUMEHEHUEM METOJI0OB MaTeMaTHKH;

— - TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIE CamMoO0pa3oBaHWIO, Ha
MPOTSHKECHUHM BCEH JKM3HH, CO3HATEILHOE OTHOIICHUE K HEMPEPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHON MPOGECCHOHATHHON U 00IIECTBEHHOU eI TeIEHOCTH;

— - OCO3HAHHBIA BBIOOp Oymymield mpodeccuu Kak MyTh W CHOCO0 peanu3amui COOCTBEHHBIX

KU3HCHHBIX IIJIaHOB, OTHOIICHHUA K HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH KaK BO3MOXHOCTH
ydqaCTusls B PpPCHICHUU JIMYHBIX, 06H_[eCTBCHHLIX, rocyaapCTBCHHbIX, 06IJ_ICHaI_II/IOHaJ'ILHBIX

npo0Oem;

MeranpeameTHbie pe3yabTaThbl:

1. Peryi1sTHBHbIEe YHMBepcajJibHble yueOHbIe AeiicTBUSA

BbInyCKHUK HAY4YUTCS:



— CaMOCTOATCIIbBHO OMPCACIIATh LCIIHU, 3a4aBaTh MapaMCTPbl U KPUTCPHUU, IO KOTOPBIM MOXKHO
OTPEICTUTh, YTO 1ENTb JTIOCTUTHYTA;

— OILICHHUBATh BO3MOXHBIC ITOCJIICACTBHUA OJOCTHXCHUSA HOCTaBJIEHHOU oejam B ACATCIIBHOCTH,
COOCTBEHHOM JKM3HU M JKM3HU OKPYKAIOIIMX JIOJCH, OCHOBBIBAACh HA COOOPAKCHUSAX ITHKU H
MoOpaiy;

— cTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON NIEATCILHOCTH H
JKU3HCHHBIX CUTYallUIX;

—  OLIGHUBATh PECYPCHI, B TOM YHCJIC BpeMs M JAPYTHe HEMaTEepPHAIbHBIC PECYPChI, HEOOXOAMMBIC
JJIA JOCTHUXKCHUA HOCTaBJICHHOM neiau,

— BBIOMpaTh IMyTh JOCTHDKCHHS II€JM, IUIAHUPOBATh pEIIEHHWE IOCTaBJICHHBIX 3ajad,
OINITUMU3UPYSI MATCPUAJIbHBIC U HEMATCPHUAJIbHBIC 3aTPATHI;

—  opraHm3oBbIBaTh A(G(EKTUBHBI TIOMCK PECYpPCOB, HEOOXOIMMBIX ISl  JOCTHIKEHUS
IIOCTaBJICHHOM IICIIH;

—  COIOCTABJISITH MMOJYYECHHBIH pe3ynbTatr AeSITeIbHOCTU C IOCTABICHHON 3apaHee LEeJblo.

2. ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC y4eOHbIe 1eiiCTBUS
BbinmyckHUK HayuuTCS:

— HCKaTh U HaXOAMUTh OOOOLIEHHBIE CIIOCOOBI PELIeHMs 3a/ad, B TOM YHUCIE, OCYIIECTBIAThH
pa3BepHyTbIi HMH(OPMAIMOHHBIH MOUCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHblE U
[103HABaTENIbHbIE) 33/1a4U;

— KpUTUYECKH OLEHHMBATh M HUHTEPHPETHPOBATh HMH(POpPMAIMIO C pa3HbIX IO3UIMH,
pacro3HaBath U GUKCUPOBATH TPOTHBOPEUHS B NH(POPMAIIMOHHBIX UCTOYHUKAX;

—  HCIOJIb30BaTh  pa3iMyHble MOJEJIBHO-CXEMaTHMYECKHE CpeiCcTBAa s IpeACTaBICHUs
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHH, a TaK)Ke MPOTHBOPEUUH, BBISBICHHBIX B MH()OPMAIIMOHHBIX
HCTOYHUKAX;

- HaxXOoJuThb W MNPUBOAWUTL KPUTUUCCKHUE APryMCHTBI B OTHOUICHUH I[CI\;ICTBHI;'I n CY)KZIGHI/Iﬁ
IpYroro; CHOKOMHO M pa3yMHO OTHOCHUTbCA K KPUTHYECKMM 3aMEYaHMUSIM B OTHOILEHUU
COOCTBEHHOTO CYKJIEHUS, pacCCMaTpUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOAMTH 32 paMKH Yy4eOHOro MpeaMeTa M OCYLIECTBIATh LEJEeHANpPaBICHHbIH MOUCK
BO3MOKHOCTEH Ul IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOO0B AEHCTBUS;

—  BBICTpauBaTh MHIUBHIYaJbHYIO 00pa30BaTEeNIbHYIO TPACKTOPUIO, YUUTHIBASI OIPAaHUYEHUS CO
CTOPOHBI APYTUX YHACTHUKOB U PCCYPCHBIC OTPAHUYCHUS,

—  MEHATH U YACPKUBATh Pa3HbIE MO3UIMH B TI03HABATEIBHON AESITEIBHOCTH.

3. KoMMyHHMKaTHBHBbIE YHUBepcaJbHbIe YUeOHbIe el CTBUS
BbpinyckHUK Hay4uTCH:

—  OCYUIECTBJIATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpU 0OOpa30BaTeIbHOM OpraHu3aluy, Tak W 3a ee IMpeaeiaamH), NoA0HpaTh MHapTHEPOB s
JIeTIOBOM KOMMYHHUKAI[UM HCXOJl M3 COOOpaKEeHWH pe3yJbTaTMBHOCTH B3aUMOJEWCTBUS, a HeE
JIMYHBIX CUMIIaTH;

—  TIpU OCYILECTBJIEHUH I'PYNIIOBON pabOThl OBITH KaK PYKOBOJIUTENEM, TaK U YWIEHOM KOMAaH/IbI
B pa3HBIX pOJIsIX (TeHepaTop uaei, KpUTUK, UCIIOTHUTENb, BEICTYAIOIINMA, SKCIIEPT U T.1.);

—  KOOPIWMHHMPOBATH M BBINOJHATH pPabOTy B YCIOBUSX pEAIBHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

—  Pa3sBEpHYTO, JJOTUYHO U TOYHO M3J1araTh CBOK TOYKY 3PEHHUS C UCIOJIb30BAHUEM aJ€KBATHBIX
(YCTHBIX M MIMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH()JIMKTOT€HHBIE CUTYallMM U MPEAOTBpPAIlaTh KOH(PIUKTH IO UX aKTUBHOU
¢ba3pl, BBICTPaMBaTh JENOBYIO M 0Opa30BaTEIbHYIO KOMMYHUKAIUIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKICHHM.

IIpenmeTHbIe pe3yabTaThl



10 xaace

Yriy0/1eHHbl ypOBeHb
eTHYEeCKHe Pe3yJabTaThD)

«CHCTEeMHO-TE0

Paznen BbInycKHUK HAYyYHTCS BbINyCKHUK MOJYYUT BO3MOKHOCTH
HAYYUTHCS
Hean JJis yCTIeTHOTO MPOIOJIKEHUS s obecneyenuss 603MOACHOCMU YCHEUHO20
OCBOEHUS o0Opa3oBaHUs npPoO0.IdICEHUsL 00PA308AHUS NO
npeaMera 10 CHEIUATBHOCTSIM, CBSI3AHHBIM C | CHEYUATIbHOCMIAM, C8A3AHHBIM C
MIPUKJIAIHBIM HUCIIOJIb30BaHUEM ocywecmenenuem Hay4Hou u
MaTeMaTUKU Ucce008amenbeKou 0essmenbHOCmu 6
001aCMU MAMEMAMUKU U CMENHCHBIX HAYK
Tpeboeanusn K pezynomamam
Onemenmur | — CBOGOJHO ONEPUPOBATH' —  Hocmuoicenue pezynomamos pazoena ll;
meopuu MOHSITHSIMH: KOHEYHOE —  onepuposamsv NOHAMUEeM OnpeoeeHus,
MHOMCECME MHO>KECTBO, IJIEMEHT OCHOBHBLIMU BUOAMU ONpedeeHUl,
u MHO>KECTBA, IIOJMHOXKECTBO, OCHOBHBLIMU BUOAMU MEOPEM;
mamemamuu MepeCCUCHUC, O6’be,Z[I/IHCHI/Ie u —  NOHUMAMmMb CYMb KOCEEHHO020
ecKou PAa3HOCTbL MHOXKECTB, YHUCJIOBBIC 00KA3amenbCcmed;
J102UKU MHOKECTBA HA KOOPJUHATHOH | _

IIPSIMOM, OTPE30K, NHTEPBAJI,
MOJIyUHTEPBaJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduyeckoe npeacTaBIeHUue
MHO’KECTB Ha KOOPAUHATHOU
MJIOCKOCTH;

— 3aJlaBaTh MHO>KECTBA
MEePEUYHCICHUEM U
XapaKTEepUCTUUECKUM
CBOMCTBOM;

—  ONEepUpPOBATH MOHATUSIMHU:
YTBEpKJICHHE, OTpUIIaHUE
YTBEPKJICHHS, HCTUHHBIC U
JIO’KHBIE YTBEPKICHUS,
MIPUYHHA, CIIEJCTBUE, YACTHBIN
CIIy4aii 001ero yTBep KIeHus,
KOHTPIPHUMED;

— TIPOBEPSTH NPUHATIEKHOCTD
AJIeMEHTa MHOKECTBY;

— HaxOJIUTh MEPECEUCHHE U
00BbeIMHEHNE MHOYKECTB, B TOM
YHCIIe MPEACTABICHHBIX
rpagu9YecKy Ha YUCIOBOH
IIPSIMOM ¥ Ha KOOPAUHATHOU
MJIOCKOCTH;

— TIPOBOJIUTH JOKa3aTeJIbHbIE
paccyXaeHus st 000CHOBAHHS
VCTUHHOCTH YTBEPKICHUN.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux npeomemos.

— HCIOJIb30BaTh YUCJIOBHIE

ONepupoBamb NOHAMUAMU CHEMHO20 U
HeCuemHo20 MHONCECMBa;

NpUMEHSAMb Memo0 MamemamuyecKoll
UHOYKYUU OJI51 NPOBEOEHUST PACCYHCOCHULL
U 00KA3amenbCme U npu peuenuy 3a0ay.

B nosceonesnoii ocuznu u npu usyvenuu

Opy2ux npeomemos:

UCNONIb308aAMb MEOPEMUKO-
MHONCECMBEHHBLIL S3bIK U A3bIK JTOCUKU
0J151 ONUCAHUSL PEeANTbHBIX NPOYECCO8 U
A6/IeHUll, NPU peueHuU 3a0ay Opyaux
VUEOHBIX NPEOMEMO8




MHO’KECTBA HA KOOPAMHATHOU
MPSMOM M HAa KOOPIMHATHOM
IIJIOCKOCTH JUJIS1 OITMCAHUs
peabHBIX IPOLIECCOB U
SIBIICHUI;

IIPOBOJIUTH JOKA3aTeJIbHbIE
PacCyKJI€HHs B CUTYalUsIX
IIOBCEJHEBHOM KU3HHU, IIPU
pELICHUH 3aa4 U3 APYTUX
MPEIMETOB

Yucna u
GbIPAXCeHUA

CB00O0HO OTIepUpPOBaTh
MOHATUSMH: HATYPAITbHOE
YHUCJI0, MHOXKECTBO
HATypaJIbHBIX YHCEll, IIeJI0e
YHUCJI0, MHOXKECTBO IIEJIBIX
qucell, 0OBIKHOBEHHAs APOOb,
JeCcSATHYHAs APOO0b, CMEIIAHHOE
YKCJIO, PAIIMOHATILHOE YHCIIO,
MHO>KECTBO PaIliOHALHBIX
YKCEeJI, UPPALMOHATILHOE YHCIIO,
KOPCHb CTEICHHU N,
JICUCTBUTEIIBHOE YHCIIO,
MHOECTBO JICHCTBUTCIIBHBIX
YHCEeJI, TCOMETPUYECKAS
WHTEPIIPETAIHS HATYPATbHBIX,
HENbIX, PAIIMOHAIBHBIX,
JICHCTBUTEIILHBIX YHCET;
MMOHUMATh U OOBSCHSTH
pa3HUIly MEXIy MO3UIIHOHHOM
1 HEMO3UIIMOHHON CHCTEMaMU
3aIUCH YHCEIT;

MEPEBOJIUTH YK CIIA U3 OJHOMN
CUCTEMBI 3aIIUCH (CUCTEMBI
CUHCIICHUS) B IPYTYIO;
JIOKa3bIBaTh M MCIIOJIb30BATh
MPU3HAKU AETUMOCTH CyMMBI U
MIPOU3BEICHUS TIPH
BBITIOJITHCHUH BBIYUCIICHUHN 1
pEIIeHUH 33]1aY;

BBITIOJHATH OKPYTJICHHUE
paroHaTbHBIX U
UPPAIMOHATIEHBIX YHCEI C
3a/ITaHHOHW TOYHOCTBIO;
CPaBHHBATh JICHCTBUTEIIHHBIC
YHUCiIa pa3HbIMH CIIOCOOAMH;
YIOPSAOYNBATH YUCIIA,
3alIMCaHHbIC B BUJIC
OOBIKHOBEHHOM U IECATUIHON
Ipo0Owu, Yuclia, 3aMcaHHbIe C
HCIIOJIb30BaHHEM
apuMETHIECKOTO KBaPATHOTO

Jlocmuoicenue pesynomamos pazoena ll;
Cc80000HO ONEPUPOBAMb YUCTIOBbIMU
MHOJCECM8AMU NPU peuleHUU 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHbBLE UOeU
pacuuperus YUcio8bix MHONCECMs;
81a0dems OCHOBHbIMU NOHAMUIMU MeopUU
0euMOCmu NpuU peuteHuy CmaHoapmublx
3a0au

umemn 6a3086vle nPeocmagieHus o
MHOJCECmBe KOMNIEKCHBIX YUCE];
C80000HO BLINOJIHAMb MOAHCOECMBEHHBLE
npeoopazo08anusi MpueOHOMempu4ecKux,
Jl02apupmMuiecKux, cmenenHvIx
8bIPAICEHULL,

enaoemu opmynou bunoma Horomona,
NPUMEHAMb NPU peuleHUU 3a0ay meopemy
o unelnom npeocmasnenuu HOJJ;
NpUMEHAMb NPU peueHuu 3a0ay
Kumaiickyro meopemy 06 ocmamkax;
npumeHams npu peutenuu 3a0a4 Manyro
meopemy Pepma;

yMembs 8bINOHAMb 3ANUCL YUCIA 8
NO3UYUOHHOU cUCmeMe CUUCTIeHUSL,
NpUMEeHAMb NPU peueHuu 3a0ay
MeopemuKo-4uciogvle QYHKYUU.: Yucio u
cymma oenumernet, QyHkyuro Jiiepad;
NpUMeHAMb NPU peleHuU 3a0ay yenHvle
opoou;

NPUMEHAMb NPU peuleHuu 3a0a4
MHO20UeHbL ¢ 0eliCN8UMENbHbIMU U
yenvimu Koagpuyuenmanu,

671a0emb NOHAMUAMU NPUBOOUMDBLU U
HenpusoOUMbIli MHO20YJIEH U NPUMEHAMb
UxX npu peuwlenuu 3a0a4;

NpUMEHAMb NPU peueHuu 3a0a
OcnosHnyto meopemy anzedpbi,
NpUMEeHAMb NPU peuieHuu 3a0ay
npocmetiwiue QyHKYUU KOMNIEKCHOU
nepemMeHHOU KaK 2eomempuieckue
npeoopazosanus




KOpH:, KOPHEH CTEIIEHU
Ooumple 2;

Haxoauth HOJl m HOK
pa3HBIMH CITIOCOOAMU H
WCIIOJIB30BATh UX MPHU PEIICHUHN
3a/1a4;

BBIIIOJIHSATH BBIYUCICHUSA U
npeoOpa3oBaHus BHIPAXKEHUH,
COAEpKAIIMUX ICUCTBUTEIIbHBIE
4yuCia, B TOM YUCIIE KOPHU
HaTypaJbHbIX CTEIICHEM;
BBIIIOJIHSATH CTAH/IAPTHBIE
TO/1IECTBEHHbBIE
npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX,
norapu(pMHIECKUX, CTCTICHHBIX,
UPPALMOHATIBHBIX BBIPAXKECHUI.

B nosceonesnoii scuznu u npu

usy4eHuu opy2ux npeomemos.
BBITMIOJHATH U OOBACHATH
CpaBHEHHE PE3yJIbTaTOB
BBIYUCIICHUH MTPH PEIICHUN
IPaKTUYECKUX 3a/1a4, B TOM
YUCIIe MPUOTMKEHHBIX
BBIYUCIICHUH, UCTIOIb3Ys
pa3Hble cr1ocoObl CPaBHEHMI;
3aMMchIBaTh, CPAaBHUBATH,
OKPYIJISITh YUCIIOBbIE JJAHHbIE
peaTbHBIX BEJTHMUUH C
UCIIOJIb30BaHUEM Pa3HbIX
CUCTEM U3MEpPEHUS;

COCTaBJIATh U OILICHUBATh
Pa3HBIMH CTIOCO0AMU YHCIIOBbIE
BBIP)KEHUS NP PEIICHUU
MPAKTUYECKHX 3aj1a4 U 3aja4 u3
JPYTruX y4eOHbIX IPEIMETOB

Ypasnenua
u
Hepagencme
a

CB000OIHO OnEpUpPOBAThH
MOHSATHSIMH: YpaBHEHHE,
HEpaBEHCTBO, PAaBHOCHIIbHBIE
yYpaBHEHHS U HEPAaBEHCTBA,
ypaBHEHHE, SBJISAIOLIEECS
CJICZICTBHEM JIPYTOTO
ypaBHEHHUs, ypaBHEHUS,
PaBHOCHIILHBIC HA MHOYKECTBE,
PaBHOCHJIbHBIE
npeoOpa3oBaHus YpaBHECHU;
peuaTh pasHble BHIBI
YpaBHEHHI U HEPABEHCTB U UX
CHCTEM, B TOM 4HCJIE
HEKOTOpbIE ypaBHEHUs 3-i U 4-

Jlocmuoicenue pesynomamos pazoena ll;
Cc80000HO onpedensimsb mun u blOUpams
MemMoO peutenus NOKA3aAmenbHbIX U
Jl02apupmMuyecKux ypasHenuli u
HepaseHCcme, UppayUOHAIbHBIX YPAGHEHU
U HepaseHcma, MpU2OHOMeMpU4ecKUx
VPABHeHUU U HEPABEHCME, UX CUCTEM,
€80000HO pewlams cucmemyl TUHEHbIX
VpAaGHeHUl;

pewams 0OCHOBHbLE MUNbl YPAGHEHUL U
HepaseHcma ¢ napamempamu,
NpUMeHAMb NpU peueHuu 3a0ay
Hepasencmea Kowu — ByHnakoeckozo,




i crenenei, 1poOHO- Bepuynnu;

paluoHaIbHbBIE U —  UuMemb npedcmasgieHue 0 HepageHCcmaax
UPpaLMOHAJIbHBIE; MedHcoy CpeOHUMU CmeneHHbIMU
OBJIaJICTh OCHOBHBIMH THITAMH

II0Ka3aTeNbHBIX,

norapupMHUECKUX,

UPPALMOHATIbHBIX, CTEIIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJapTHBIMU METOJAMH HX
peIIeHU U MPUMEHSTh UX MIPH
pEIlIeHUH 3a/1a4;

MIPUMEHSATh TeopeMy be3y k
PELIEHUIO YPABHEHUN;
PUMEHSTh TeopeMy Buera s
pelIeHus: HEKOTOPBIX
YpaBHEHUU CTCTICHH BBIIIIC
BTOPOW;

MOHUMATh CMBICI TEOPEM O
PaBHOCHIILHBIX U
HEPaBHOCUJIbHBIX
npeoOpa30BaHUIX YpaBHEHUHN U
YMETb UX JI0Ka3bIBATH;

BJIAJICTh METOJAMH PELICHUS
yYpaBHEHUI, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATh METO]]
peteHust 1 000CHOBBIBATH CBOM
BBIOOD;

UCTIOJIB30BaTh METOT
WHTEPBAJIOB JIJISl PEIICHUS
HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-pallMOHATIBHBIX U
BKJTFOYAIOITUX B C€0s
UPpaIMOHATIEHBIEC BBIPAXKECHHUS;
pemaTh anredpandecKue
YpaBHEHUS U HEPABEHCTBA U MX
CUCTEMBI C TapaMeTpaMu
anredpanvdeckum u
rpadguuecKkuM METOIaMu;
BJIAJIETh PAa3HBIMU METOJIaMHU
JI0Ka3aTeNbCTBA HEPABEHCTB;
peliaTh ypaBHEHUS B IENBIX
qHcax;

n300pakaTh MHOXKECTBA HA
IJIOCKOCTH, 3a/1aBaeMble
yYpaBHEHUSMHU, HEPABEHCTBAMU
U UX CUCTCMaMH,

CBOOOTHO UCIIOIB30BaTh
TOXKIECTBEHHBIC
npeoOpa3oBaHusl PU PEIICHUHT
YPaBHEHUU U CUCTEM
ypaBHEHUU




B nosceomnesnoti scusznu u npu
U3YYeHUU Opyeux npeomemos.

— COCTAaBJIATh U pelIaTh
YpaBHEHUSI, HEPABEHCTBA, UX
CUCTEMBI IIPU PEILIEHUH 3a7a4
JIPYTUX y4eOHBIX MPEIMETOB;

—  BBIIOJIHATD OLIEHKY
IpaBONIOI00us Pe3yNIbTaTOB,
MOJIy4aeMbIX IIPU PEIIECHUN
pa3IMYHBIX YPaBHEHUH,
HEPaBEHCTB U UX CUCTEM IIPH
peLIeHNH 3a1a4 JpYTuxX
yueOHBIX TPEIMETOB;

— COCTaBJIATh U pelaTh
YpaBHEHHUS U HEPABEHCTBA C
napameTpamu Npy pelieHuu
3a/1a4 APYruxX y4eOHbIX
MIPEMETOB;

— COCTaBJISITh YPaBHEHHUE,
HEPAaBEHCTBO WJIN UX CUCTEMY,
ONUCHIBAIOLIUE PEAIBHYIO
CUTYaLMIO WK NPUKIAJHYIO
3a/a4y, THTEpIIPETUPOBATh
MOJy4YEHHBIE PE3YJIbTAThI;

—  HCIIOJIb30BaTh IPOrPaMMHBIE
CPEICTBA IPU PELLIEHUN
OTJIENIbHBIX KJIACCOB YPABHEHUN
Y HEPAaBEHCTB

Dynukyuu

— Brnagers nonsTusMU:
3aBHCUMOCTh BEJIMYHH,
(GyHKIMS, apryMEHT U
3HayeHue PyHKLNHU, 00JacTh
OTIpeNIeIeHUs] 1 MHOKECTBO
3HaYeHUH QYHKLUH, rpaduK
3aBHCUMOCTH, Tpaduk
byHKIMH, HYTU QYHKITUH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3pacTaHHEe Ha YHCIOBOM
IPOMEXYyTKe, yObIBaHUE Ha
YHCIIOBOM IPOMEXKYTKE,
HauOoJIbIIIee U HAaUMEHbIIIEee
3HaYeHHe PyHKIUU Ha
YHCIOBOM ITPOMEKYTKE,
nepuoanyueckas QyHKIHS,
NepUo/l, YeTHAsL U HeUEeTHAs
(GyHKLUU; yMETh IPUMEHSTh
3TH MOHATHS NPH PEILICHUH
3ajay;

— BIIQJICTh MOHSATHEM CTEIICHHAs

Locmuoicenue pezynomamog pazoena II;
61a0emsv NOHAMUEM ACUMNIMOMbL U
yMmemy e20 NPUMeHAMb NPU peueHuu
3a0au,

NPUMEHAMb MemoObl peulenus
npocmenuux ougdepeHyuatbHbix
VPaBHeHUll Nep8o2o U 8Mopo2o NOPAOKO8




(byHKLUSA; CTPOUTH e rpaduK U
YMETb IPUMEHSITH CBOWCTBA
CTETIeHHO! (PYHKIIUU TPU
pEIlIeHUH 3a/1a4;

—  BIAQJIETh MOHATHAMU
nokaszarejabHas QyHKIHA,
9KCIIOHEHTA; CTPOUTH UX
rpaduKy ¥ yMETh IPUMEHSTh
CBOMCTBA [TOKA3aTEIbHOU
(GyHKLINU TpU pelIeHUH 3a/1a4;

—  BJAJETh MOHATHEM
norapupmudeckas GyHKIIHS;
CTPOUTH ee rpaduK U YMETh
MPUMEHSTh CBONCTBA
JorapupMUUEcKoi QyHKITHH
IIPU PEIICHUU 33]1aY;

—  BIIQJICTh MOHSATHIMHU
TPUTOHOMETPHUUYECKHE
(GYHKIINH; CTPOUTDH UX TpauKu
U YMETh IPUMEHSTH CBOMCTBA
TPUTOHOMETPHUECKUX (PYHKIIHIA
NPY PEUICHNH 33/1a4;

— BIJaJETh MOHATHEM OOpaTHas
(byHKLUS; TIPUMEHSTH 3TO
MIOHSATHE TIPH PEIICHUHN 3a7ay;

— TPUMEHSATH NPH PEIIeHUN 3a]a4
CBOWCTBA (PYHKIUIT: YETHOCTb,
NEPUOTUIHOCTb,
OTPaHUYEHHOCTb;

— TPUMEHSATH NPH PEIICHUH 3324
npeoOpa3oBaHus rpadukoB
byHKIIHI;

—  BIQJIETh MOHATHSIMHU YHUCIIOBAs
M0CJIE/I0BATENbHOCTb,
apudMeTHUIecKas u
reoMeTpryIecKast Iporpeccus;

— TPUMEHSTH MPH PEIICHUH 33124
CBOMCTBA U MPU3HAKU
apupMeTHIECKON U
T€OMETPUYECKON MPOTPECCUM.

B nosceonesnoii srcuznu u npu
usyueHuu opyaux yueOHuLx
npeomemos.

— OmpenensaTh no rpadpukaM u
UCTIOJTB30BAaTh JUISI PEIICHHS
NPUKJIAJIHBIX 33/1a4 CBOICTBA
peasbHbIX MPOLECCOB U
3aBUCUMOCTEN (HanOombIIne 1
HAaUMEHbIIINE 3HAYCHHUS,
IPOMEXYTKH BO3PACTaHUS U
yObIBaHUS (YHKIIHH,




IIPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, ACUMIITOTHI,
TOYKHU Hiepernda, nepuos u
T.IL.);

MHTEPIIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
IIPAKTUYECKON CUTYalUu;.
OTIpeNeNIATh 1O TpaduKam
IIPOCTEUIIINE XapAKTEPUCTUKU
NEPUOANYECKUX MPOLIECCOB B
0MOJ0TUH, SKOHOMUKE, MY3bIKE,
paxuoCBA3M U Jp. (aMILIUTY/A,
MEePUOJI U T.11.)

nemenmel
Mamemamu
uecKkozo
ananusa

Biagers noHsTHeM OECKOHEUHO
yObIBaroIasi reoMeTpuyecKas
MIPOTPECCHS U YMETh
MPUMEHSTD €r0 MPHU PEIICHUN
3aj1a4;

MPUMEHSTD IS pEIISHUs 3a/1a4
TEOPHIO TIPE/ICIIOB;

BIIAJICTh MOHATUSIMHU
OCCKOHEYHO OOJIbIINE U
OECKOHEYHO MaJIble YHCIIOBBIS
MOCJIEIOBATEIbHOCTH U YMETh
CpaBHUBATh OECKOHEUHO
OoJbIIe U OECKOHEYHO MaJIbie
MTOCJIE0BATEIILHOCTH;

BIIAJICTh HOHATHSIMU:
pou3BoIHAs GYHKIINH B
TOYKE, TPOU3BOIHAS PYHKIIUH;
BBIUKCIISITH MPOU3BOIHBIE
AIIEMEHTapHBIX (PYHKIUN U HX
KOMOMHAIIHIL;

UCCIe0BaTh (PYHKIINU HA
MOHOTOHHOCTb U SKCTPEMYMBI;
CTPOUTH TPaPUKH U TIPUMEHSTH
K pEIIeHUIO 3a/1a4, B TOM YHCIIE
C IapameTpoMm;

BIIaJICTh MOHATHEM KacaTellbHas
K rpaduky QyHKIUU U YMETh
MPUMEHSITh €T0 MIPH PEIICHUN
3a/1a4;

BIIAJICTh MOHATUSIMU
nepBoooOpasHas QyHKUuUs,
oTpeieNIeHHBI WHTETPAT,;
IIpUMEHATH TeopeMy HproToHa—
JleiiOHUIIA U ee CIIEeNCTBUS IS
pelIeHus 3a1ay.

B nosceonesnoti scusznu u npu

U3yYeHUU Opyeux yueOHvIX

Locmuoicenue pezynomamog pazoena II;
Cc80000HO 811a0emb CIMAHOAPMHBIM
annapamom Mamemamuiecko20 aHatu3a
0151 BbIYUCTIEHUS NPOU3BOOHBIX PYHKYUU
O0OHOU NepemMeHHOU;

Cc80000HO NPUMEHAMb ANNAPAM
MamemMamuyecko2o aHanu3a o
uccne008anusl PyHKYutl u NOCmMpoeHus
2paguxos, 6 mom yucie uccied08anus Ha
8bINYKIOCHIb,

onepuposams noHamuem nepeooopazHoll
@yHKYyUU 0N peutenus 3a0au;

081a0enb OCHOBHbIMU C8EO0eHUIMU 00
unmeepane Hotomona—Jleiibnuya u e2o
npocmeuuux NPUMeHeHUsx,
onepuposams 6 CMaHOaApMHvLX
CUMYaAYUAX NPOU3800HbIMU BbICULUX
NnopsaoKo8;

yMemyb NpUMEHAMb NPU peulenuu 3a0a4
CB0licmea HenpepvieHbIX QYHKYULL,
yMemyb NpUMeHAMb NPU peulenuu 3a0a4
meopemvl Betiepwumpacca;

yMembs 8bINOIHAMb NPUOTUNHCEHHBIE
8bIUUCTICHUS (MEMOObl PeeHUs]
VPasHeHUl, GbIYUCTIeHUsI ONPeOesIeHHO20
unmezpana);

yMemsb NpUMEHAMb NPULONHCEHUE
NpOU3B0OHOU U ONPEOETIeHHO2O
unmezpana K peuweHuo 3a0a4
ecmecmeo3Hanusl,

81ademsv NOHAMUAMU MOPASL
npou300Has, 8bINYKIOCHb 2paAduKa
@yHKYUU U yMemb ucciedo8ams QYHKYUIo
HA 8bINYKAOCHb




npeomemos:

pelaTh NPUKIATHBIC 33]]a41 U3
Oouosioruu, PU3NKU, XUMUH,
OKOHOMUKH U JAPYTUX
IIPEIMETOB, CBSI3aHHBIC C
HCCJICIOBAaHUEM XapaKTEPUCTHK
IIPOIIECCOB;

UHTEPIPETUPOBATH
MOJTyYCHHBIC PE3YIbTAThI

Cmamucmu
Ka u meopus
6epoAmHOC
meil, 102UKa
u
KomMoOunamo
puKa

OnepupoBaTb OCHOBHBIMHU
OnucaTeIbHbIMU
XapaKTEepUCTUKAMH YHCIOBOTO
Habopa, MOHATHEM IreHepalbHas
COBOKYITHOCTb U BBIOOPKOM U3
Hee,

OIEpUPOBATH MOHITUSIMHU:
4acTOTa M BEPOSATHOCTh
cOOBITHSI, CyMMa U
IPOM3BEICHUE BEPOATHOCTE,
BBIUHCIISATH BEPOSTHOCTU
cOOBITHI1 Ha OCHOBE I0JICUETa
YKCJla UCXOJIOB;

BJIa/IETh OCHOBHBIMU
HOHATUSAMH KOMOMHATOPUKH U
YMETh X IPUMEHSTD MIPH
pEILLIEHNN 3a/]a4;

UMETh MpeCcTaBlIeHue 00
OCHOBaxX TEOPHUH BEPOATHOCTEH;
MUMETH MPEICTABICHUE O
JUCKPETHBIX U HENPEPBIBHBIX
CIIyYalHBIX BEJIMYMHAX U
pacnpeneneHusx, o
HE3aBUCUMOCTH CIIy9aiHbIX
BEJINYMH;

UMETh MPEJCTABIEHUE O
MaTeMaTHYeCKOM OXKUIAAHUH U
JUCIIEPCUN CITy4alHbIX
BEJIMYNH;

UMETH NPECTABIEHUE O
COBMECTHBIX PacHpeeIICHUsAX
CIIyYaHBIX BEJIUYMH;
MOHMMATh CyTh 3aKOHA
OOJBIINX YKCEN U
BBIOOPOYHOTO METO/A
W3MEPEHUS BEPOSITHOCTEN;
UMETh MPEJCTABIEHUE O
HOpPMaJIbHOM PacIpeAeIeHUH U
IpUMepax HOPMajabHO
pacIpeaesieHHbIX CIIy4aifHbIX
BEJINYMH;

Jlocmuoicenue pesynomamos pazoena ll;
umems npedcmasiienue 0 YeHMmpaibHol
npeoenvHou meopeme;

umems npedcmasienue 0 8bl00POUHOM
K03 puyuenme Koppensyuu u TUHeHOU
pezpeccuu;

umemv npedcmasienue o
CMAMUCMUYecKUx unome3ax u npogepke
CMAamucmuyecKou 2unomesbl, o
cmamucmuke Kpumepusi U ee yposHe
3HAYUMOCTMU,

umMemv npedcmasiienue o Ces3u
IMAUPUYECKUX U MEOPEMUYECKUX
pacnpeoeneHuli,

umems npedcmasiienue 0 KOOUpOBAHUU,
0BOUYHOLL 3anuUcl, 080UYHOM Oepese;
81a0emsb OCHOBHbIMU NOHAMUIMU
meopuu epagos (epag, eepuiuna, peopo,
cmeneHb epuiunbl, Nyms 6 epage) u
yMemb NPUMEHAMb UX NPU peuleHuu
3a0ay;

uMemsb npedcmasiieHue 0 0epesbsix u
YyMemb NPUMEHAMb NPU PeuleHUuU 3a0ay,
811a0emsb NOHAMUEM CESI3HOCMb U YMemb
NpUMeHsMb KOMHOHEHMbL C8A3HOCMU NPU
peuterHuu 3a0ay;

YMemb 0Cywecmsisims nymu no peopam,
00x00b1 pedep u eepuiun epaga;

umems npedcmasienue 06 UNePosoM U
2aMUILINOHOBOM NYMU, UMEMb
npeocmasieHue 0 mpyoHoCmu 3a0ayu
HAX0HCOEHUsI 2AMUTILINOHOBA NYMU,
81ademsv NOHAMUAMU KOHEYHbLE U
cuemuble MHOJNCECMEA U yMemb UxX
NpUMeHAMb NPU peueHuu 3a0ay;

YyMemb NPUMEHAMb Menoo
Mamemamuyeckou UHOYKYUU,

yMemb npumeHams npunyun /lupuxie npu
peuteruu 3a0ay




MMETh IIPEACTABICHUE O
KOpPENSLHH CITy4alHbIX
BEJIMYMH.

B nosceomnesnoti scusznu u npu

U3yHeHUuU Opyeux npeomMemos:
BBIYKCIIATh HJIH OLICHUBATh
BEPOSITHOCTH COOBITHI B
peanbHOU KU3HU;

BBIOMPATh METO/IbI
HOXOJISIIIETO MPEACTABICHUS 1
00pabOTKH JaHHBIX

Texcmoevie
3a0auu

Pemiate pa3Hble 3aaun
IIOBBIILIEHHOW TPYIHOCTH;
aHaAJIM3UPOBATh YCIOBHE
3ajlauu, BEIOUPATh
ONTUMAJILHBIA METOJI PELICHUS
3ajlauy, paccMaTpuBas
pa3uYHbIE METO/IBI;

CTPOUTBH MOJIEIIb PELICHUS
3ajlauul, IPOBOJIUTh
JIOKa3aTeIbHbIC PACCyKICHUS
IPY PELICHUH 3a/1a4H;

pemaTh 3a1a4u, TpeOyronme
nepebopa BapuaHTOB, IPOBEPKHU
YCIIOBUH, BBIOOpPA
ONITUMAIIEHOTO PE3YJIbTaTa;
aHaJTM3UPOBaTh U
UHTEPIPETHPOBATH
MOJTy4YCHHBIC PEIICHHS B
KOHTEKCTE YCJIOBHS 3a/1a4H,
BbIOMpATh pELIeHMUs], HE
IPOTHBOpEYAIE KOHTEKCTY;
NEPEBOIUTH MPH PEIICHUN
3a/1auu MH()OPMAIHIO U3 OJTHOM
(dopMBI 3aIMCH B APYTYIO,
UCTIONB3YS TIPU
HEOOXOJIMMOCTH CXEMBI,
TabnuLbl, rpaduky,
JarpaMMBbl.

B nosceonesnoii srcuznu u npu

usyueHuu opy2ux npeomemos.
peliaTh IPaKTHYECKHUe 3a1a4u U
3a/1a4¥ U3 IPYTuX MPeIMETOB

—  Jlocmuoicenue pezyromamog pazoena |l

TI'eomempus

Bnaners reomeTpuueckumMu
MOHATHUAMU IIPU PCHICHUN
3a]a4 U IPOBEJICHUU
MAaTEMATUYCCKUX
pacCyXIeHUI;

—  Umems npedcmasnenue 06
AKCUOMAMULECKOM Memooe;

—  81ademv NOHAMUEM 2eOMEMPUYECKUEe
Mecma mouex 6 NpOCMpancmee u ymenis
NPUMEHAMb UX O/ peuleHUs 3a0a4;




CaMOCTOSITENTEHO
(bopMyIMPOBATh OMPEICIICHUS
reoMeTprUIecKuX Guryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOWCTBaX W MPHU3HAKAX
reoMeTpuIecKux puryp u
00OCHOBBIBATh HJIH
OTIPOBEpPraTh MX, 0000IIATh UITN
KOHKPETU3UPOBATh PE3yIbTATHI
Ha HOBBIX KJIaccax Quryp,
MIPOBOJIUTH B HECIIOKHBIX
cilydasix Kiaccupukanuio
GuUryp 1mno pazaIuuHbIM
OCHOBAHHSM;

UCCIIEIOBATh YEPTEIKH,
BKJItOUasi KoMOMHANUU QUryp,
U3BJICKATh, UHTEPIPETHPOBATH
U MPpeoOpa3oBbIBATh
UH(OPMaLIHIO,
NPE/ICTABJICHHYIO Ha YePTEkKax;
pemaTh 3a/1a4n
TeOMETPUYECKOTO COJIEPIKAHMS,
B TOM YHMCJIC B CUTYaIIUsX,
KOTJ]a JITOPUTM PEIICHUS HE
clIeflyeT SIBHO U3 YCIIOBHS,
BBITTOJIHATH HEOOXOMMBIE IS
pelLeHus 3a1aun
JIOTIOJTHUTEIIHHBIE TOCTPOSHHUS,
UCCIIeI0BaTh BO3MOXKHOCTh
MIPUMEHEHUS TeOpeM U popMyi
JUIS peLIeHus 3aay;

YMETb (POpPMYIHPOBATH U
JIOKa3bIBaTh T€OMETPUIECKHE
YTBEP)KJICHHUS;

BJIAJICTh MMOHATUSMHI
CTEpEOMETPHUH: TIPH3Ma,
napajelenunes, nupamMuia,
TETpa’Ip;

UMETb MPEeJCTaBICHUS 00
aKCHOMaX CTEPEOMETPUH H
CJIEZICTBUSIX U3 HUX U YMETh
OPUMEHSTH UX MPU PELICHUN
3ajay;

YMETh CTPOUTH CEYECHHUS
MHOTOTPaHHHUKOB C
UCIIOJIb30BAaHUEM Pa3IMYHbBIX
METO/IOB, B TOM YHCJIE U METO/A
CJIEJIOB;

UMETh MIPECTABIICHHUE O
CKPEIIMBAIOIINXCS MTPSIMBIX B
IPOCTPAHCTBE U YMETh

yMemyb npuMeHsamy OJisl peulerust 3a0ay
CBOUCMBA NIOCKUX U O8Y2PAHHBIX Y2Il08,
Mpexepanno2o yaia, meopemvl KOCUHYCO8
U CUHYCO8 OJIsl MPeXSPAHHO20 Yead,
e1adems NOHAMuUeM NeprneHOUKYIAPHOE
ceueHue npusmMbl U ymenmv NPUMeHsImb €20
npu peutenuu 3a0a4;

umemv npedcmasierue o
0BOUCNEEHHOCIU NPAGUTbHBLX
MHO20CDAHHUKOB,

e1adems NOHAMUAMU YEHMPATIbHOE U
napanienbHoe NPOeKmuposanue u
NPUMEHAMb UX NPU HOCMPOCHUU CeYeHUlL
MHO202PAHHUKOB MemMOOOM NPOEeKYUilL;
umMemv npedcmasierue 0 pa3eepmee
MHO20SPAHHUKA U Kpamiatiuem nymu Ha
NOBEPXHOCU MHO202PAHHUKA,

umemv npedcmaesieHue 0 KOHU4eCKux
ceyeHusx,

umemv npedcmasierue 0 Kacarouwuxcst
cghepax u komOuHayuu men 8paujeHUs u
YyMemb NPUMEHSIMb UX NPU PeutleHuu
3a0au;

NPUMEHSIMb NPU PeUeHUU 3a0ay Gopmyry
PAcCmosiHusl Om MoOYKU 00 NIOCKOCIU,
871a0emb PA3HbIMU CNOCOOAMU 3A0AHUS
NPSAMOU YPABHEHUAMU U YMEMb
NPUMEHSIMb NPU PEUEHUU 3a0aY,
NPUMEHAMb NPU peueruu 3a0a4 u
0oKkazamenbcmee meopem 6eKMopHblll
Memoo u Memoo KOOPOUHAM,

umMemsb npedcmasieHue 00 aKCuoMax
00vema, npumMeHsIms hopmyivl 00bemMos
NPSMOY20IbHO20 napaiieienunedd,
NPUBMbL U RUPAMUODL, Mempa’0pa npu
peutenuu 3a0ay;

NPUMEHAMb Mmeopemvl 00 OMHOUEHUSIX
00beM06 npu peuteHuy 3a0a4;
NPUMEHAMb UHMe2PAl 05l BbIYUCTEHUS
00beM08 U NOBEePXHOCHEN meil 8PAWEHUS,
8LIYUCTEHUS NIOWAOU ChepuyecKo2o
nosica u 06vemMa waposo2o Clos,

umMemv npedcmasieHue 0 OBUNCEHUSX 8
npocmpancmee: napaielbHom nepexoce,
CUMMEMPUU OMHOCUMENbHO NIOCKOCTU,
YeHMPANbHOU CUMMEmpPUL, NOBOPOmMe
OMHOCUMENbHO NPAMOU, BUHMOBOU
cuUMMempuu, ymems NPUMeHsImMsb UX npu
peweHuu 3a0a4;

umemyv npedcmasierue o niowaou




HaxXoJUuThb YroJjl 1 paCCTOAHUC OmeZOHaJleOL? npoeKyuu,

MEXy HUMH; —  umemb npedcmasiieHue 0 mpexepaHHoM u
HIPUMEHSTh TEOPEMBI O MHO202DAHHOM Yelie U NPUMEHSAMb
HapauIeIbHOCTH MPSIMBIX U CB0UICMBA NIOCKUX Y208 MHO20SPAHHO20
IUIOCKOCTEH B IIPOCTPAHCTBE Yyena npu peweHuu 3a0ay;

NP PEIICHUH 3a/1a4; —  umemv npeocmasieHust o

YMETb PUMEHSTh npeobpazosanuu nOO0OUs, 2oMOmemuu u
HapajuieJIbHOE IPOCKTUPOBAHHE YMemb NPUMeHsIMb UX NPU peuleHuu

11 n300paskeHus Guryp; 3a0au,

YMETh PUMEHSTh —  YyMemb peuiams 3a0aiu Ha NJIOCKOCMU
HEPICHIUKYISIPHOCTH MPSIMON Memooamu cmepeomempuu;

U TUIOCKOCTH MPU PCIICHUN —  yMemb npumeHams Gopmyist 06bemos
3a/1a4; npu pewienuu 3a0a4

BJIJICTh MIOHITUSIMH

OPTOTOHAIBHOE

IIPOEKTUPOBAHKE, HAKIIOHHBIE U
UX MPOEKINH, YMETh
IIPUMEHATH TEOPEMY O TPEX
NEePIEeHIUKYIIApax Mpu
pEILLIEHNN 3a]a4;

BJIQ/IETh NOHATUSIMU
paccTosiHue MeXay purypamu B
MIPOCTPAHCTBE, OOIIHIA
NEePIEeHIUKYIISAP IBYX
CKPEIINBAIOIINXCS IPSAMBIX U
YMETb IPUMEHSTH UX IPU
pEILLIEHNN 3a/]a4;

BJIQ/IETh NOHSTUEM YTOJl MEXIY
IPSIMOM U TUNIOCKOCTBIO M YMETH
IPUMEHSITH €r0 IIPU pEeIIeHUN
3az1ay;

BJIa/IETh NOHITUIMHU
JBYI'PAaHHBIN yTOJI, YTOJI MEXIY
IUIOCKOCTSIMH,
NEePIEeHIUKYISIPHBIE IIOCKOCTH
Y YMETb IPUMEHATDH UX NPU
pEeIlIeHnH 3a/adY;

BJIA/IETh NOHATUSMH IIPU3Ma,
napajuleJenunel U IpUMEHATh
CBOICTBA IapajuiesienuIe1a
IIPY PELICHNN 33/]a4;

BJIQ/IETh MOHITHEM
IIPSIMOYTOJIBHBIN
napajuleJenunel U IpUMEHATh
€ro IpH pelIeHu  3a1a4;
BJIa/IETh NOHATUSMHU NTUPAMU/IA,
BU/IbI TUPAMMJL, JJIEMEHTBI
IIPABWJIBHON NHUpaMUAbI U
YMETb IPUMEHSATH UX IIPU
pEILIECHNN 3a]a4;

UMETh NPEICTABICHUE O




Teopeme Ditepa, MpaBUIbHBIX
MHOTOTpaHHHKAX;

—  BJIQJICTh TIOHATHEM TUIOIIA U
MMOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh
MPUMEHSITH €T0 IIPH PEIICHUN
3ajady;

—  BJIJICTh TIOHATUSMU TEJIa
BpaineHus (IIMHAD, KOHYC,
map u cepa), UX ceUeHUs U
YMETh MPUMEHSTH UX TIPU
pEeIlIeHUH 3a/1a4;

—  BJIQJICTh TIOHATUSMHA
KacaTeJIbHbBIC TIPSIMBIC 1
IUIOCKOCTH U YMETh IPUMEHSITh
U3 [IPY PEIICHUY 33]1a9;

— HUMETb NPEACTABICHUS O
BIIMCAHHBIX U OMUCAHHBIX
chepax u yMeTh MPUMEHATh UX
IIPU PEIICHUU 33]a4;

—  BJIAJICTh MIOHATUSAMHU 00BEM,
00BEeMbI MHOTOTPAaHHUKOB, TEJ
BpAIlCHUS U TIPUMEHSTH UX TIPH
pEIICHUN 33]1aY;

— HUMEThb NPEACTaBICHUE O
pa3BepTKe WIHH/PA U KOHYCA,
TUTOMIA/IA TTIOBEPXHOCTH
[IWIMH]IPA U KOHYCa, YMETh
MPUMEHSTh UX MPU PEIICHUH
3a1ad;

— HUMEThb NPECTaBICHUE O
wiomanu chepsl U yMETh
MPUMEHSITH €T0 TIPH PEIICHUN
3a/1ay;

— yYMEeTh pemiaTh 3a/Ja9u Ha
KOMOWHAIIMA MHOTOTPaHHUKOB
U Tell BpallleHus;

— WMETh MPEJICTABICHUE O
Mo00MH B IPOCTPAHCTBE U
YMETh peliaTh 3a/1a4u Ha
OTHOIIIEHUE 0OHEMOB H
IoIIaIel TOBEepXHOCTEN
Mo00HBIX (UTyp.

B nosceonesnoii srcuznu u npu
us3yueHuu opy2ux npeomemos.

— COCTaBJISITH C UCIMOJIb30BAaHUEM
CBOMCTB F€OMETPUUECKUX
buryp MmaTeMaTH4eCKHe
MOJICJH JIJIsl pEIICHUS 3a/1a4
MPAKTHYECKOT0 XapakTepa u
3a/1a4 U3 CMEKHBIX AUCIUILINH,




UCCJIEI0BATh I10JTy4EHHbIE
MOJIeJIN U UHTEPIPETUPOBATH
pe3yabTaT

Bexkmopot u

BJ'Ia,I[eTB IMOHATUAMHU BEKTOPBI U

Jlocmuoicenue pesynomamos pazoena ll;

Koopounam UX KOOPAUHATBHI; —  Haxooumwv oOvem napaiieienuneod u
bl 6 YMETh BBINIOJIHATH OlEepaluu mempasopa, 3a0aHHbIX KOOPOUHAMAMU
npocmpanc HaJ BEKTOpaMU, CBOUX BEPULUH,
mee HCIIOJIb30BaTh CKaJIsIPHOE —  3a0a8amv NPAMYIO 8 NPOCMPAHCIEE;
MIPOU3BEICHNE BEKTOPOB IIPH —  HAX0OUMb paAccmosiHue om mouku 00
pEIIeHUH 3a/1a4, NJIOCKOCMU 8 cucmeme KOOPOUHAM,
MPUMEHSTh YpaBHEHUE —  HAX00UmMb paccCmosiHue mexHcoy
IUIOCKOCTH, (hopMyITy CKPeWUBAOUWUMUCS NPAMBIMU,
paccTOSHUS MEX]Ty TOUKaMH, 3A0aHHBIMU 8 cUcmeMe KOOPOUHAm
ypaBHEHHE Cephl IPpH
pEeIlIeHUH 3a/a4;
PUMEHSTH BEKTOPBI U METOT
KOOPJAWHAT B IPOCTPAHCTBE TPH
pellIeHnH 3a1a4
Hcmopusn HNmetp npeacTaBieHue o Hocmuoicenue pezynomamos pasoena |l
Mamemamux BKJIAJI€ BBIIAOIINXCS
u MaTEMaTHKOB B Pa3BUTHE
HAYKH;
MOHUMATh POJIb MATEMAaTHKHU B
passutun Poccun
Memoow Hcnonb30BaTh OCHOBHBIE —  Hocmuoicenue pezynomamos pazoena ll;
Mamemamux METO/IBI JIOKA3aTeIbCTBA, —  NpUMeHAMb MameMamuyecKue 3HaHus K
u HNPOBOJIUTH NOKA3aTCILCTBO U UCCNIe008AHUI0 OKPYIHCATOUE20 MUpa

BBITIOJIHATH OIIPOBEPIKECHHUE;
IIPUMEHSTh OCHOBHBIE METO/IBI
pELLEeHUs MAaTEMaTUYECKHUX
3a1ad4;

Ha OCHOBE MAaTEMAaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTepu30BaTh KPacoTy U
COBEPLIEHCTBO OKPYXKAIOLIETO
MUpPa 1 IPOU3BEIECHUIN
UCKYCCTBa,

IIPUMEHSTH IPOCTEHIIINE
IIPOrpaMMHBIE CPEICTBA U
IEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CHCTEMBI
IIPU PEILIEHUN MAaTEMaTUYECKUX
3ajad;

NI0JIb30BATHCS MPUKJIIAIHBIMU
IIporpaMMaMu U IporpaMmmaMu
CHUMBOJIbHBIX BBIUYMCIICHUH VIS
UCCIICJOBAHUS MATEMATUYECKUX
00BEKTOB

(MoOenuposarue huzuuecKux npoyeccos,
3a0a4u IKOHOMUKU)




Conep:kanue y4eOHOr0o npeamera
Yriy01eHHbI YPOBEHb

AJiredpa u HavaJia aHAJIU3a
10-11 kaace
[ToBTOpeHue. Pemienue 3a1a4y ¢ UCIOJIB30BAHUEM CBOMCTB YMCEN U CUCTEM CUYHMCIICHUS, JICTUMOCTH,

JI0JIEN U YacTel, MPOLEHTOB, MOAYJIEeH uKcen. Pelienue 3a1a4 ¢ UCIOJIb30BAaHUEM CBOMCTB CTETICHEN
U KOpHEH, MHOTOWJICHOB, NMPEeoOpa30BaHUK MHOTOWICHOB M JPOOHO-pAIllMOHAIBHBIX BBIPAXKCHUU.
Pemenue 3agau ¢ ucnoap30BaHuEM IpaJyCHOW MEpPHI yria. Moaylib 4icia u ero cBorcTsa. Pemenue
3a/la4 Ha JABM)KCHUE U COBMECTHYIO pabOTy, CMECH U CIUIABBI C IIOMOIIBIO JIMHEHHBIX, KBAIPATHBIX U
IpOOHO-pallMOHATIPHBIX YpaBHEHUHW W HX cuUCTeM. PeleHue 3agad ¢ TMOMOIIBIO YHCIOBBIX
HEPABEHCTB M CHCTEM HEPAaBEHCTB C OJHON MEPEMEHHOH, ¢ MPUMEHEHUEM H300pa)KEHUSI YUCIOBBIX
MPOMEXYTKOB. PelieHne 3agady ¢ UCHOIb30BAaHUEM YHUCIOBBIX (GYHKIUH U HUX TpaduKOB.
Hcnonb3oBaHue CBOWCTB W TpaUKOB JUHEHHBIX W KBagpaTU4YHBIX (PYHKUUN, 0OpaTHOM

nponopiuoHanekHocTH M GyHkuum Y =+/X. I'paduueckoe pelleHHe ypaBHEHUH M HEPABEHCTB.

Hcnonp3oBaHue onepauuii Haj MHOXKECTBAaMHU M BbICKa3bIBaHUSAMU. Vcronb3oBaHHE HEPABEHCTB U
CUCTEM HEpPAaBEHCTB C OJHOW IEPEMEHHOW, YHCIOBBIX IPOMEXKYTKOB, WX OOBEAUHEHUH U
nepecedeHuil. [lpuMeHenne npu perieHWH 3a1a4 CBOWCTB apU(PMETHYECKOW M TEOMETPUUCCKOM
MIPOrPECCUU, CYMMHUPOBaHHUS OECKOHEUHOM CXOSIICHCS TeOMETPHUUECKON IPOTPECCHH.

MHuosxecTBa (YHMCIOBBIE, TeoMeTpHUecKuX Quryp). XapaKTepUCTHUECKOE CBONCTBO, DSJIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHoe, OeckoHeyHoe MHOXkecTBO. CrnocoObl 3aJjaHus MHOXECTB
[TogmHo)kecTBO. OTHOLIEHHS] TNPUHAUIEKHOCTH, BKIIOUEHHUs, paBeHCTBAa. Omnepauuu Haa
MHOkecTBaMu. Kpyru Ditnepa. Koneunsie 1 6ecKOHEUHBIE, CYETHbBIE U HECUETHbIE MHOXKECTBA.
VicTtuHHBIE 1 JIOKHBIE BBICKA3bIBaHUS, ONEpPALMU HaJ BBICKA3bIBAHUSIMU. Aneebpa 6biCKA3bI8AHUI.
CBs13b BbICKa3bIBaHUI C MHOXKECTBaMU. KBaHTOPBHI CyIIECTBOBAHUS U BCEOOIHOCTH.

3akoHbl JOTUKH. OcHo8Hble n02uyecKue npaeuna. PerieHne JOrMueckux 3aad ¢ MCHOJb30BaHUEM
KpYyroB Diiepa, 0CHOBHbIX 102U4eCKUX NPasi.

VYmozakmoueHnusa. OOOCHOBaHMS W JOKa3aTeslbCTBO B MaTeMmaTuke. Teopembl.  Buuel
MaTeMaTHYeCKUX  YTBEPXKICHMH. Buowi  dokasamenvcme.  Mamemamuueckas — UHOYKYU.
Ymeepoicoenus: obpamnoe oannomy, npomueonoioxcHoe, 00pamuoe nPoOMuUEONOLOHNCHOMY OAHHOMY.
[Tpu3HaK U CBOWCTBO, HEOOXOIUMBIE U JOCTATOUHBIE YCIOBUSI.

OcHnosnas meopema apugpmemuxu. Ocmamxu u cpasHenus. Anreopumm Eexnuoa. Kumaitickas
meopema 06 ocmamxax. Manas meopema @epma. Q-uynvie cucmemsl cuucienus. Cynxyus dinepa,
YUCTIO U CyMMa Oenumerneti HamypaibHO20 YUCA.

Panuannas mepa yriia, TpUrOHOMETpHYECKask OKPYKHOCTb. TpuroHomerpudeckue QyHKIUU YUCEN U
yrioB. GopMyIbl NMPUBEIEHUS, CI0XKEHUS TPUTOHOMETPUUYECKUX (YHKUUH, (HOpMysbl TBOWHOTO U
IIOJIOBUHHOTO ~ apryMeEHTa. [IpeoOpa3oBaHue  CymMMBbl,  Ppa3HOCTM B  IPOU3BEICHUE
TPUTOHOMETPHUECKUX (PYHKIUH, 1 HA0OOOPOT.

Hynu ¢yHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HauOomnblnee M HauMeHblee
3HaueHue QyHkuuu. [lepuognmueckne (QyHKIMHM W HaUMEHbIIMH nepuoJ. YUeTHble M HEYETHBIE

byHKIMN. QyHKYUU «OpoOHAs yacms yuciay Y = {X} u «yenas wacmo yuciay Y = [X] :

Tpuronomerpudeckre (QYHKIHMM YMCIOBOrO aprymenra Y =C0SX, Yy=SinX, y=tgx, y=ctgx.

CBoiicTBa U rpa)Ku TPUTOHOMETPUIECKUX (PYHKITHI.



OOpaTHble TpUTOHOMETpUYECKHE (YHKIMMU, HUX TJABHble 3HAYEHUsS, CBONCTBA U TpaduUKH.
Tpuronomerpuyeckue ypaBHeHHs. OIHOpPOAHBIE TPUTOHOMETPUYECKHE YypaBHeHHUs. Pemenue
MPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [Ipocreiilmue cucTeMbl TPUTOHOMETPUUECKUX
YpaBHEHUU.

Crenenb ¢ JCUCTBUTENBHBIM IIOKA3aTesieM, CBOMCTBa creneHu. [lpocreiiline mnoka3zaTenbHbIE
ypaBHeHHs U HepaBeHCTBa. [lokazarenpHas QyHKIMS U ee cBoiicTBa U rpaduk. Yucno € u pyHKuus
y=e*.

Jlorapudwm, cpoiictBa mnorapudma. JlecsTuuHbIA W HaTypanbHBIA sorapudm. IIpeodpazoBanue
norapupmMuuecKkux BoIpaxeHud. Jlorapudmudeckrne ypaBHeHHs 1 HepaBeHCTBa. Jlorapudmuyeckas
(byHKLMS ¥ ee CBOWCTBA U IpaduK.

Crenennast GyHKIUS U €€ CBOMCTBA U Tpaduk. VpparmoHanbHbie ypaBHEHUS.

[lepBuuHbIe TpenCTaBICHUS O MHOXXECTBE KOMIUIEKCHBIX uucel. /leticmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcno conpsoicenuvie uucna. Mooynv u apeymenm uucia. TpueonHomempuueckas
dopma xomnnekcHozo yucna. Pewenue ypasHenuii 8 KOMNIEKCHbIX YUCTAX.

Meton wuHTEpBaNOB nJsl pelleHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (QYHKUMNA: CHBH,
YMHOXKEHHE HA YHUCIIO, OTPAKECHHE OTHOCUTEIILHO KOOPIMHATHBIX oceil. ['paduyeckme MeTonbl
peleHusi ypaBHEHUH U HepaBeHCTB. PenieHne ypaBHEHUI 1 HEPABEHCTB, COJIEPKAIIUX TTEPEMEHHYIO
10JT 3HAKOM MOJTYJISI.

CucteMbl TOKa3aTeNbHBIX, JIOTApU(PMUYECKHX W UPPANHMOHAIBHBIX ypaBHEHUH. CHCTEMBI
MOKa3aTeIbHBIX, TOTapU(PMHUUECKUX U UPPALMOHATBHBIX HEPABEHCTB.

B3anmHuo obpatnbie pyHkmU. ['paduku B3auMHO 00OpaTHBIX QYHKIUI.

YpaBHEHUs, CUCTEMBl YPaBHEHUH C MTapaMeTpOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviue 2 cneyuanbHulx 6udos. Teopema
Buema, meopema besy. IIpusooumvie u nHenpugooumvle muozounensvl. OCHOBHAA meopema aneeopbi.
Cummempuueckue muozounensl. I{enouucniennvie u yero3Ha4Hble MHO2OUICHbI.

Juogpanmoswl ypasnenus. Llennvie opobu. Teopema Depma o cymme K6adpamos.

Cymmbl u psaovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubudicenuy OeticmeumenbHuIX Yucel payuoHAIbHbIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonarue npenena GyHkuuu B TOuKe. [lonamue npedena Qynkyuu 6 beckoneyHocmu. Acumnmomol
epaguxa @yukyuu. CpasHenue 0OECKOHEYHO MaAIbIX U OeckoOHeuHo Oonvuuux. HempepbIBHOCTD
byakuun. Ceoticmea nenpepuvlsnvix hynkyuil. Teopema Betiepwmpacca.

Hudpdepenuupyemocts Qynkuuu. IlpomsBogHas ¢ynkumm B Touke. KacatenbHas K rpaduxy
¢byakuu. ['eomerpuueckuil U (u3HUecKkuil CMBbICT MPOU3BOAHON. [Ipumenenue npoussooHol 6
@usuxe. IlpousBosiHbIe AneMeHTapHbIX QyHKUMiA. [TpaBuna nuddepenunponanus.

Bropas npousBojHas, ee reoMeTpUuecKuil 1 (GU3NYECKHI CMBICII.

Touku skcTpeMyma (MakcCUMyMa M MUHUMYMa). VccrienoBanue a1eMeHTapHBIX (YHKUIUH Ha TOYKU
HKCTpeMyMa, HauOoJblllee M HaMMEHbIIEee 3HAYeHHWE C TOMOIIbI0 NPOU3BOJIHOU. [locmpoenue
epaguxos QyHKyuii ¢ nomowpblo nNpouzeooHvix. Illpumenenue npouzsoOHOU Npu peuwieHuu 3a0ad.
Haxoocoenue skcmpemymoe ¢hynxkyuil HeCKoNbKUX nepemenHbIX.

[TepBooOpasnas. Heonpenenennsiii uarerpai. [lepsooOpasubie anemeHTapHbIX GyHKIUHA. [Tnomans
KpuBoJIMHEHHOH Tpaneuun. Popmyna Herotona-JIeitOuuia. OnpeaeneHnpii uaTerpan. Boiuucienue
niaowjaoell nI0CKux ueyp u 06vemos mei 8paujeHus: ¢ NOMOUbIo UHmMe2paa..



Memoowi pewienus yHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpust

[ToBTOpenue. Pemenne 3a1au ¢ UCIOJIb30BAaHUEM CBOMCTB (DUTYp Ha IUIOCKOCTH. Perienue 3agau Ha
JI0Ka3aTeJIbCTBO U IIOCTPOEHUE KOHTPHpPUMEpOB. [IpuMeHeHue NmpocTeHIIMX JIOTMYECKUX IPaBUIL.
Pemenue 3amau ¢ HUCIONB30BAaHUEM TEOPEM O TPEYIOJbHUKAX, COOTHOLIEHUIN B IPSIMOYTOJIBHBIX
TPEYroJibHUKaX, (PaKTOB, CBS3aHHBIX C YETHIPEXYrOJIbHUKAMHU. PemeHue 3amad ¢ MCIOIb30BaHUEM
(akToOB, CBSI3aHHBIX C OKPY)KHOCTSMH. PerieHue 3ajad Ha W3MEPEHUs Ha TUIOCKOCTH, BBIYUCIICHUS
JUIMH ¥ TUIomaneil. Pewenue 3a0au ¢ nomMowbio 6eKmopos u KOOpOUHam.

Harnsonas crepeomerpus. [Ipusma, napamienenunen, nupaMua, TeTpasap.

OcHOBHbIE TIOHSTHSI T€OMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CJEJICTBUSA U3 HUX.
Ilonsamue 06 axcuomamuueckom memoode.

Teopema Menenas ona mempas’dpa. llocTtpoeHue Ce4eHM MHOTOTPAHHUKOB METOIOM CIIEIOB.
HenTpanibHOE poekTHpOBaHUE. [locTpoeHNE CeYeHnii MHOTOrPaHHUKOB METOJIOM ITPOEKIIUH.
CkpeuuBarouiyecs: MNpsMble B IPOCTPAHCTBE. YTOJI MEXAYy HHUMH. Memoovl Haxodcoenus
PACCMOSHULL MEAHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mapamIenbHOCTH NPSIMBIX M IJIOCKOocTed B mpocTpaHctBe. [lapamnensHoe
MIPOEKTUPOBaHKE U U300pakeHue puryp. I eomempuueckue mecma modex 8 NPOCMpaHcmae.
[lepnieHIUKYNIIpHOCTh MPSAMON U MIIOCKOCTU. OpTOroHaNbHOE NpOeKTUpoBaHWEe. HakijoHHBIE U
npoekuuu. Teopema o Tpex neprneHaAuKyIspax.

Buovi mempasdpos. Opmoyenmpuueckuti mempas’op, KAapKACHblU mempasdp, pPABHOSPAHHbILL
mempa’op. Ilpsmoyzonvuviti mempa’0p. Meouanvl u bumeouansvt mempasaopa.

Jlocmpaueanue mempasdpa 0o napaiienenuneod.

Paccrosinust mexny ¢urypamu B mpocTpanctBe. OOmUN MEPHEHIUKYISIP IBYX CKPEIIMBAIOIIAXCS
MPSIMBIX.

Yrael B mpoctpancTBe. [lepneHAuMKyIspHBIE TIOCKOCTH. [l10wade Opmo2oHANbHOU NPOeKyuu.
IlepnenouxynapHnoe ceyenue npusmol. Tpexepanuuiii u mrozoepantwiil yeou. Ceoticmea nI0CKUX y2nos
MHo202panHo20 yena. Ceolicmea NIOCKUX U O08VPAHHBIX Yel08 mpexespanHo2o yaia. Teopembl
KOCUHYCO8 U CUHYCO8 OJisl MPexXespanHo2o yaid.

Bunel MHOrOrpaHHuKkoB. Paseepmku muocoepannuxa. Kpamuatiwue nymu Ha nosepxmocmu
MHO202PaAHHUKA.

Teopema Otinepa. 1lpaBunbHbIE MHOTOTPAHHUKHU. /[80UICMBEHHOCTb NPABUNLHBIX MHO202PAHHUKOS.
[Tpusma. Ilapamnmenenunen. CoiicTBa mnapawienenunena. [IpsMOyroybHbBIN TNapauieIenUune.
Haknonnbie npu3Msl.

[Mupamua. Bunael nupamua. DneMeHTsl PaBUIbHON upamMusl. [lupaMuipl ¢ paBHOHAKJIOHEHHBIMU
pebpamu U rpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[1nomaam noBepXHOCTEH MHOTOTPAHHUKOB.

Tena BpameHus: NWIMHAP, KOHYC, map u cdepa. CeueHus nuiauHapa, KoHyca u mapa. [llapoBoii
CErMEHT, IAapOBOM CJIOM, MAPOBOM CEKTOP (KOHYC).

VYcedeHnHas nupaMuia U yCEUEHHBIN KOHYC.

Onemenmul chepuyeckoii ceomempuu. Konuueckue ceuenus.

Kacarenbuble mpsMble u MiockocTd. Brucannele u omucanHble cdepwl. Kacarwowuecs cghepul.
Kombunayuu men spawenus.

BexkTops! u koopauHatel. CymMmMa BEKTOPOB, YMHOKEHHUE BEKTOPA HA YUCIO. YTOJ MEXAY BEKTOPAMH.
CkansipHO€ IPOU3BENICHUE.



VYpaBuenue miockoctu. dopmyna paccTosHUS MEXAy TOYKaMH. YpaBHeHHE cdepbl. Dopmyna
paccmosnus om mouku 00 niockocmu. Cnocoovl 3a0anus RPAMOU YPaGHEeHUAMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWDBIO BEKMOPOE U MemOoOOM KOOPOUHAM.
Onemenmsi 2eomempuu macc.

[Tonsatue ob6vema. OO6beMBI MHOTOTPaHHUKOB. OOBEMBI TENl BpalleHUsA. Axcuomwvl obdvema. Bvigoo
Gopmyn 0b6vemMos NpAMOY20NbHO2O napaiierenuneod, npusMbl U nupamuosl. Dopmynvt 0
HaxoocoeHus: 06vema mempasopa. Teopemvl 06 omHowenUAx 00bEMO8.

Ilpunooicenus unmezpana K 6ulMUCTIEHUIO 00beMO8 U nogepxHocmeu men epawjenus. Ilnowaos
cpepuueckozo nosaca. Obwvem waposeozo cros. [lpumenenue 06vemMos npu pewieHuu 3a0ad.

[Tnomane chepsl.

Paszeepmra yununopa u konyca. Ilnomaas NIOBEpXHOCTH LMIMHIPA U KOHYCA.

KomOunHanuu MHOTOrpaHHUKOB U TEJI BpalllEHUs.

[Tonobue B mpoctpancTse. OTHOLIEHNE 0O0BEMOB U IUIOIIAJCH TOBEPXHOCTEN MOJOOHBIX PUTYp.
Heudicenuss 6  npocmpancmee:  napanieNibHblil  NEPEHOC, CUMMEMPUs  OMHOCUMENbHO — NIOCKOCU,
YEHMPATbHAS CUMMEMPUS], HOBOPON OMHOCUMETLHO NPSAMOLL.

IIpeobpazosanue nooobus, comomemus. Pewenue 3adau Ha NIOCKOCMU C UCHOIb30BAHUEM
cmepeomempu4ecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rpadoB 1 KOMONHATOPHKA

IToBropenue. Mcnonb30Banue TabauIl U AUarpaMMm Ui IpeAcTaBleHus JaHHbIX. PeleHue 3a1ad Ha
IPUMEHEHHE OINUCATENbHBIX XapaKTEPUCTHK YHUCIOBBIX HAa0OPOB: CpPEJHHUX, HaWOOJIbIIET0 WU
HaVMEHBIIIETO 3HA4YECHMS, pa3Maxa, JUCIEPCHH U CTAaHAAPTHOTO OTKJIOHEHHUs. BbIYMCiIeHre 4acToT u
BEPOATHOCTEM cOObITHI. BbluucieHne BepoSTHOCTEM B ONBITAX C  PaBHOBO3MO>KHBIMH
AJIEeMEHTapHbBIMU  HcxonaMu. Vcnonbp3oBanue KoMOMHATOpUKU. BpluncieHne BeposTHOCTEH
HEe3aBHCUMBIX cOObITUH. Mcnonb3oBaHue (GOpMysbl CIOKEHUS BEPOSITHOCTEH, Auarpamm OJiepa,
nepeBa BeposATHocTel, hopmyisl bepHyn.

Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmei.

YcnoBHas BeposATHOCTb. [IpaBmiio ymHOXKEeHHS BeposTHOCTeH. (Dopmyia IOJHOH BEPOSTHOCTH.
®opmyina baieca.

JluckpeTHble  ciay4ailHble  BeJIMYUMHBl U pacnpeneneHus. COBMECTHbIE — paclpeesieHusl.
Pacnipenenenne cymMMbl M IIPOM3BEICHUS HE3aBUCHUMBIX CIy4alHBIX BEIWYMH. Maremarndeckoe
OKHMJIaHWE W JIACIIEPCUs CIIy4ailHOM BeIWYUHBL. MaTemMaTHdeckoe OXKUAAHUE U AUCHEPCHS CYMMBI
CITy4YailHBIX BEJIMYHH.

bunapnas ciydaiiHas BenMuYMHA, pacnpeneneHue bepHyiu. ['eoMerpudeckoe paclpeseseHue.
bunoMuanbHOEe pacrpeneneHne M ero CBOWCTBa. [ unepeeomempuyeckoe pacnpedeneHue U e2o
ceoticmea.

HenpepriBable ciydaiiHple BenuuuHbl. [InoTHOCTE BepostHocTH. DyHKIUSA paclpeneiacHUs.
PaBHOMEpHOE pacrnipeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbnoe pacnpenencHue. Oynkmus Jlammaca.
[Tapamerpsl HOpMasibHOrO pacupeneneHusd. Ilpumepsl ciaydallHBIX BEJIMYMH, HOJYUHEHHBIX
HOpPMaJIbHOMY 3aKOHY (IIOTPELIHOCTh HW3MEpPEHHUH, pocT uenoBeka). [lenmpanvuas npedenvHas
meopema.



Hepasencmeo Yebwviuesa. Teopema Yebwviuwesa u meopema bepnynnu. 3axon 6onvuiux uucen.
Buibopounwiii memoo usmepenus gepossmuocmei. Ponv 3akona 601vuux ducen 6 Hayke, npupooe u
obwecmse.

KoBapuanus aByx ciydaiiubix BenuuuH. [lonsitue o kosdduuumente koppensuuu. CoBMECTHBIE
HAOMIOACHUST JBYX CIy4YallHBIX BEIHYUH. BuliOopounwvii kodpuyuenm roppensyuu. Jlunetinas
pezpeccusl.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee ypogenvb 3nauumocmu. Illposepxa
npocmeuwux eunome3. IOMnupudeckue pacnpeoeneHuss U UX C6A3b € MmeopemuiecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuu. HuvekmugHvle u clopvekmusHvle coomeemcmeus. buexyuu.
Jluckpemuas nenpepvienocmo. llpunyun upuxie.

Koouposanue. /[souunas 3anuce.

Ocnognvie nouamus meopuu 2pagos. Jlepesvs. [leouunoe oepeso. Ceaznocmov. Komnonenmuol
ceasnocmu. Ilymu na epaghe. Diineposvi u I amuibmonossl nymu.

10 knace
Aﬂreﬁpa H HaYaJia aHaJIn3a
HanmeHoBaHMe pa3je/ioB U TeM Bcero B ToM 4uciie Ha:
YaCOB | YPOKH | KOHTPOJIbHbIE
padoThI
IToBropenue Matepuaia 7-9 kiaccos 5 4
JleficTBUTEIIbHBIC YHCIIA 11 10 1
YucnoBele GyHKINN 8 7 1
Tpuronomerpruyeckue QyHKINH 27 26 1
TpuroHomeTpruyeckue ypaBHEHUS 9 8 1
ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUH 20 19 1
KommiekcHble uncna 9 8 1
[IpounsBoHas 29 27 2
KombuHaropuka 1 BEpoSITHOCTh 7 6 1
O6o01maroiee MOBTOPEHNE 11
Hroro: 136 125 10
I'eomeTpus
HanmeHoBaHMe pa3jeioB U TeM Bcero B ToM 4uciie Ha:
YACOB | YPOKH | KOHTPOJIbHbIE
padoThI
Beenenue (Ilpeamer crepeomerpun. OCHOBHBIE MTOHATHUS U 5 5)
aKCHOMBI cTepeoMeTpuu. [lepBble ceICTBUS U3 AKCHOM)
[TapannenbHOCTh NPSIMBIX M IJIOCKOCTEN 16 15 1
IlepneH IMKyYISIpHOCTD NPSIMBIX U INIOCKOCTEN 17 15 2
MHororpaHHuKu 13 11 2
BekTopsl B mpocTpaHcTBe 10 10
3aKI0YNTEIbHOE MOBTOPEHUE Kypca reomerpun 10 kiacca 7 6 1
Hroro: 68 62 6




11 kaacce

Anreﬁpa H HavYaJia aHaJIn3a

HaumeHoBaHue pa3ieioB U TeM Bcero B Tom unciie Ha:
YACOB YPOKH | KOHTPOJIbHBIE
padoThI
[ToBTOpenue kypca 10 kimacca 4 4
MHorouieHsl 8 7 1
Crenean u kopHu. CTenieHHbIC DYHKIIMU 27 25 2
ITokazaTenpHas u jorapugmMuyeckas QyHKIUN 32 30 2
[lepBooOpazHast u uHTErpal 10 9 1
DeMEHTHI TEOPUHU BEPOSITHOCTEH M MaTeMaTHYECKOM 10 9 1
CTATHCTUKH
VYpaBHeHus u HepaBeHCTBa. CUCTEMbl YPaBHEHUI U HEPABEHCTB 34 32 2
O6o6maromee nmosropenwue. [logroroka k EI'D 15 11 1(44)
HToro: 136 123 13
I'eomeTpus
HaumeHoBaHue pa3iesioB U TeEM Bcero B ToM uncie Ha:
YACOB YPOKH | KOHTPOJIbHbIE
padoThI
Meroa KOOpAUHAT B IPOCTPAHCTBE 18 16 2
[{ununap, KoHyc, map 20 19 1
OOBeMBI TET U TUIONIAAN UX TOBEPXHOCTEN 15 14 1
HekoTopsle cnencTBus u3 NiIaHUMETPUU 10 10
IloBTOpenune 5 4 1
HToro: 68 63 5




