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Pabouass mporpamma cocraBieHa B cooTBeTcTBHH ¢ DPI'OC COO (yTBepXKACH IPUKA30M
MunoOpuaykun P® or 17 mas 2012 roma Ne 413), mpumepnoir OOII COO, (omobpena pemieHHEM
¢denepanbHOro y4eOHO-METOIUUECKOT0 00BeANHEHHS MO 00ImeMy 00pa30BaHHUIO, MTPOTOKON OT 28 MIOHS
2016 1. Ne 2/16-3), Ha OCHOBaHMHM aBTOPCKOW IporpaMMBI IO MaTeMaTHKE: aBTOpCKas Iporpamma
W3y4eHHs Kypca anreOpbl M Havajl MaTeMaTH4YecKoro aHanu3a (0a30BBI W YriyONEHHBI ypOBEHB)
cpeanero obmiero obpasosanus (10-11 xmaccel) aBTopoB A. I'. Mopakosuy, I1. B. Cem&énoB u npumepHas
pabouas mporpamma 1o reoMeTpud (yriyOJIeHHbIH ypoBeHb) W3 cOOpHHKA padoumx mporpamm st 10-11
knaccoB (cocT. T. A. Bypmuctposa) st cpennero o6iiero oopazoBaHusl.

Inanupyemblie pe3yJibTATHI H3yYeHHSI MATEMATHKH

B pe3yabTaTte u3yueHus yuedHoro npeamera «MartemMaTuKa») Ha YPOBHE cpelHero o01ero
oOpa3oBaHus:

BbIyCKHHK Ha l'[DOd_)I/IJ'IbHOM YPOBHC HAVUUTCH:

Ienu ocBoeHus npegmera
i ycnenHoro npoomKeHns: 00pa3oBaHus 10 CIIELHATBHOCTSM, CBA3aHHBIM C IPUKIIATHBIM
UCIIOJIb30BaHHEM MaTeMaTHKH

Inemenmul meopuu MHoscecme u MamemamuuecKkoll J102UKu

— cBOOOMHO OIEPHUPOBATH MOHATHUSAMHU: KOHEYHOE MHOXKECTBO, DIEMEHT MHOXECTBa, MOJMHOMKECTRBO,
mepeceyeHne, OObEIUHEHWE M PA3HOCTh MHOXKECTB, YHCIOBBIE MHOXXECTBA Ha KOOPJAMHATHOU
OpSIMOM, OTPE30K, WHTEpBaj, MOJIYHHTEPBaj, MPOMEXKYTOK C BBIKOJOTOH TOYKOMW, rpaduieckoe
MIpeICTaBICHNE MHOXECTB HAa KOOPIMHATHOHN TNIOCKOCTH;

—  3a/1aBaTh MHOKECTBA MEPEUMCICHUEM U XaPaKTEPUCTHUIESCKIM CBOMCTBOM;

— ONEpHpOBaTh TOHITHSAMH: YTBEPXKICHHE, OTPUIIAHWUE YTBEPXKIACHHUS, WCTUHHBIE W JIOXKHBIC
YTBEPKJICHUS, IPUUMHA, CJICJCTBUE, YACTHBIN ClTydail 00IIEro yTBEpKIACHHS, KOHTPIPUMED;

—  TIPOBEPSTH MPUHAIICKHOCTh JIEMEHTAa MHOXKECTBY;

— HaAXOJWTH IepeceueHre U 00heINHEHHEe MHOXECTB, B TOM UYHWCIE MPEACTABICHHBIX rpaduuecky Ha
YUCJIOBOM NPSIMOW U HA KOOPAUHATHOM MIIOCKOCTH;

— TPOBOJUTH JOKA3aTEIBHBIC PACCYKICHUS 1T 000CHOBAHUS UCTUHHOCTH YTBEPKIACHUH

B nosceonesnoii orcuznu u npu uzyyeHuu opyaux npeomemos:

—  WCHOJB30BAaTh YHCIOBBIE MHOXECTBA HA KOOPJAMHATHOHN MPSMON M Ha KOOPIAWHATHOHN TIOCKOCTH JIJIS
OIMCaHUS PEANbHBIX MPOIECCOB U SIBIICHUH;

— TPOBOIUTH JTOKA3aTEIbHBIE PACCYXKICHHS B CUTYAIUSIX TOBCEIHEBHOU YXKWU3HHM, NMPU PEIICHUH 3a7ad
W3 IPYTUX MPEIMETOB

Yucna u sblparicenun

- CB060,Z[HO OIICPUPOBATH TMOHATUAMU: HATYPAJIBHOC YUCIIO, MHOXCCTBO HATYpPAJIbHBIX YUCCII, IEJI0C
YHCJI0, MHOXCCTBO ICJIbIX YHCCII, OOBIKHOBEHHAS )Ip06b, JACCATUYHAsA ,I[pO6B, CMCIIaHHOEC YHCIIO,
palroOHAJIIBHOEC YHCJIO, MHOXECTBO pAllMOHAJIBHBIX YUCE]I, UPPAlIMOHAJIBHOC YUCJI0, KOPCHb CTCIICHU
n, Z[eﬁCTBHTeJ'IBHOC YHUCJI0, MHOXCCTBO HeﬁCTBHTGHBHBIX YUUCCII, TCOMCTPUUCCKAA HWHTCPIIPpECTALUA
HaTypaJbHBIX, HEJIBIX, PAlIlMOHAIBHBIX, ,ZICI‘/’ICTBI/ITeHI)HBIX YHCCII,

— TIOHHUMATH U OOBSICHSITH pasHuLly MCKIy HO3H].[PIOHHOI71 n HeHO3PILIPIOHHOﬁ CHUCTCMAaMM 3aIIMCH YHUCCII,

— IMCPEeBOAUTHL HUCIIA U3 OZLHOﬁ CHUCTCMBEI 3aIIMCHU (CI/ICTCMBI C‘-II/ICJ'ICHI/ISI) B APYTYIO,

— JOKa3bIBaTb M HCIIOJB30BATh MPU3HAKU ACIMMOCTH CYMMbI W TPOU3BCACHHSA IIPU BBIIIOJIHCHUU
BBIYMCJICHUH U pCUICHUU 3a/1a4;

—  BBIIIOJIHATDH OKPYIJICHUEC PAllMOHAJIBHBIX 1 UPPAITMOHAIIBHBIX YHUCEI C 3a,[[aHHOfI TOYHOCTEBIO,



CPaBHMBATH ACHCTBUTENbHBIE YHCIIA PA3HBIMH CIIOCOOAMU;

YHOPSIOYMBATh YHCNIA, 3alMCaHHbIE B BHAE€ OOBIKHOBEHHOM W JECATHYHOW IpoOW, dmcia,
3aMyCaHHbIe C HCIIOJIb30BaHNEM apu(PMETHIECKOTO KBaIPATHOTO KOPHS, KOPHEH CTeTleH:n OOIbIIe 2;
Haxoaute HOJl u HOK pa3ubiMu criocobamMul ¥ UCTIONB30BATh UX MPH PEIICHUY 33134,

BBITIOJHATh BBIYHMCICHHS U TPeoOpa30OBaHMsI BBIPAXKCHHMA, COJCPIKAIIUX JICHCTBUTEIbHBIC YHCIA, B
TOM YHCIIe KOPHU HATYPaJIbHBIX CTEIICHEH;

BBITIOTTHSTH CTaH/apTHHIE TOXKJIECTBCHHBIE mpeoOpazoBaHUs TPUTOHOMETPUIECKHX,
morapu()MHUIECKUX, CTETIEHHBIX, HPPAITMOHATBHBIX BBIPAKCHHN.

B nosceonesnoui srcusnu u npu usyuenuu Opy2ux npeomemos:

BBITIONHSTH W OOBSCHSATH CPAaBHEHHNE PE3yJIbTATOB BEIYHCIICHHN TP PEIICHNH PAKTUIECKUX 3aad, B
TOM YHCIIEe TPUOIKEHHBIX BEIYMCIICHAHN, HCIIONB3YS pa3HbIe CIIOCOOBI CPaBHEHUH;

3alHChIBaTh, CPABHUBATh, OKPYIJIATH UYHCIOBBIC NAHHBIE DPEANBHBIX BEJIMYHUH C HCIOIH30BAHUEM
pPa3HBIX CHUCTEM U3MEPCHUSI,

COCTaBJIATh M OIICHUBATH PAa3HBIMHU CIIOCOOAMH YWCIIOBBIC BBIPAKESHHS MIPH PEIICHUH MPAKTUIECKIX
3a/1a4 ¥ 337249 U3 APYTUX yUIeOHBIX MTPEIMETOB

Ypaeuenuﬂ u nepaeencmea

CBOOOJHO ONEPUPOBATH IOHATUSIMM: YpaBHEHHE, HEPABEHCTBO, PAaBHOCHWJIbHBIC YypPaBHEHUS U
HEpaBEHCTBA, ypaBHEHHE, ABJISIONIEECS CICICTBUEM APYIOro ypaBHEHUs, YpaBHEHHS, PABHOCHUIIbHbIC
Ha MHO>KECTBE, paBHOCHIIbHBIE MTPeo0pa3oBaHus ypaBHECHUIA;

pemaTh pa3Hble BUbl ypaBHEHUH 1 HEPABEHCTB M UX CUCTEM, B TOM YHCJIE HEKOTOPbIE YpaBHEHHS 3-
1 1 4-if cTeneHe, APpoOHO-paIMOHAEHBIE U UPPANOHATBHBIC;

OBJIAJIETh OCHOBHBIMH THUIIAMU TOKAa3aTENIbHBIX, JOTapU(OMUUECKUX, UPPALUOHATBHBIX, CTEIIEHHBIX
YpaBHEHUH W HEPABEHCTB M CTAHAAPTHBIMU METOJIAMH UX PEHICHUH W MPUMEHSTHh WX NPU PEIICHUH
3aja4;

MPUMEHSTH TeopeMy be3y K pelieHnto ypaBHeHHH;

MIPUMEHATH TeopeMy BueTa /uid peneHusl HEKOTOPBIX YpaBHEHUH CTEIIEHH BBIIIIE BTOPOIf;

MOHUMATh CMBICII TEOPEM O PaBHOCWIIBHBIX U HEPABHOCWIBHBIX MPEOOpa3OBaHUSIX YpaBHEHHH H
YMETh UX JIOKa3bIBaTh;

BJIaJI€Th METOAAMH PEIICHHs yPaBHEHUH, HEPAaBEHCTB U UX CUCTEM, YMETh BEIOMPATh METO/] pEILICHHS
1 000CHOBBIBATH CBOU BEIOOD;

WCTIOJIB30BaTh METOJI HHTEPBAJIOB JIJIsl pEIlICHHUS HEPABEHCTB, B TOM YHCIe APOOHO-pAIlMOHATBHBIX U
BKITIOYAIOIIHNX B Ce€0s UPPAIMOHAILHBIE BHIPAKCHUS;

pemaTs anredpanyeckie YpaBHEHHs M HEPABEHCTBA M UX CUCTEMBI C IapaMeTpaMH alire0pandecKum
U rpauIecKuM METOJaMH;

BJIA/IETh Pa3HBIMU METO/IaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

pemaTh ypaBHEHUs B LIEJIBIX YHCIIaX;

n300pakaTb MHOYKECTBA Ha TNIOCKOCTH, 33/1aBaéMble ypaBHEHUSIMH, HEPABEHCTBAMH M UX CHCTEMaMH;
cBOOOHO WCHOJB30BaTh TOXIECTBEHHBIE MPEOOpa3oBaHUsS MMpPH PEUICHHH YPABHEHWH W CHCTEM
ypaBHEHUI

B nosceonegnoui srcusnu u npu uzyuenuy Opy2ux npeomemos:

COCTAaBJIATh U pE€IIaTh YPpaBHCHUSA, HEPABCHCTBA, UX CUCTEMBI IIpHU PEHICHUMN 3aJa4d APYrux yT-Ie6HBIX
MPEIMETOB;

BBITIOJHATHh OIEHKY MPaBAONONO0US PE3ylbTaTOB, IIOJIYYaeMbIX WPU PEIIEHUH Pa3IHIHBIX
ypaBHEHUi, HEPABEHCTB U MX CHCTEM IIPU PEUICHUH 33724 APYTUX YISOHBIX MIPEIMETOB;

COCTaBJIATh U DPEIIATh yYpPaBHEHUsS W HEPABEHCTBA C IapaMETpaMU IIPH PELICHUH 3a7ay OpYyrux
Y4eOHBIX MPEIMETOB;

COCTaBJIATh YpPaBHEHHE, HEPAaBEHCTBO WIIM UX CHUCTEMY, OINKCHIBAIOIINC PCATBHYIO CHTYAIUIO0 HITU
MIPUKJIATHYIO 33]1a4y, HHTEPIPETHPOBATH MOTyUYEeHHBIE PE3YJIbTATHI,



WCIIOJIF30BaTh MPOTPaMMHBIE CPECTBA MPH PEIICHUH OTAETBHBIX KIIACCOB YPaBHEHUI 1 HEPABEHCTB

Dyurkyuu

BJaJIeTh MOHATUSMH: 3aBHCUMOCTH BEJIMYMH, (YHKLUS, apryMEHT W 3HaueHue (pyHKImH, 00IacTb
olpeneNieHHss ¥ MHOKECTBO 3HaueHMH (QYyHKIHUH, TpaduK 3aBHUCUMOCTH, TpaduK (QYHKIUH, HYIU
({yHKLINY, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pACTaHUE HA YHMCIOBOM IPOMEXYTKE, yObIBaHHE Ha
YHCIOBOM MPOMEXKYTKE, HaUOOIIbIIee 1 HAaUMEHbIIee 3HaueHne (PYHKIUHN HA YUCIIOBOM MPOMEXKYTKE,
nepuoauyeckas QyHKIMS, [IEPUOJ, YeTHAsl U HedeTHas (PYHKUHH; YMEThb NPUMEHATh 3TH IOHITHS
IIPU PELICHUH 3a7ay;

BJaJeTh TOHATHEM CTeNeHHas (YHKIMSA; CTPOUTh ee Trpaduk W yMeTb NPUMEHSTh CBOWCTBa
CTETIeHHOH (PYHKIMK NpU peIICHUH 3a/1a4;

BIaJeTh IOHSATUAMH IIOKa3aTenbHas (yHKOWS, HKCIIOHEHTAa; CTPOUTh HUX TIpaduKu MU yMETh
MIPUMEHSTh CBOMCTBA MOKA3aTEIbHON (DYHKIUH [IPY PELICHUM 3ajay;

BJIaJIETh MMOHATHEM JorapudMuueckasi QyHKIHS; CTPOUTh ee rpaduK U yMeTh NPUMEHATh CBOHCTBA
norapupmMudeckoil QyHKIIMK NP PEIICHUH 3a/1aY;

BJaJeTh MOHATHSIMU TPUTOHOMETpUYECKUEe (DYHKIMH; CTPOUTh UX TpauKd M yMeTb MPHUMEHSTH
CBOWCTBA TPUTOHOMETPHUYECKUX (PYHKLMI NPHU PEILICHUH 3a/1aY;

BJIaJIETh MOHSATHEM O0OpaTHast GYHKIUS; IPUMEHSITH TO MMOHATHE MPU PELICHUH 3a71ay;

MPUMEHSITh TIPU PEIICHUN 3a/1a4 CBOMCTBA (PYHKIMI: YETHOCTD, IIEPHOANYHOCTD, OTPAHUYEHHOCTD;
MPUMEHSITH TIPU pEelIeHUH 3a1a4 peoOpa3oBaHusi TpaQuKoB (PYHKIIUA;

BIaNeTh MOHATUSIMH YHCJIOBas IOCIECIOBATENBHOCTh, apudMeTHdecKas M IeoMeTpHyYecKast
porpeccusi;

OPUMEHSTh TPH pEIIeHUH 3aJad CBOMCTBA W MpPU3HAKK apu(METHYECKOH M TEeOMETPUYECKOH
pOrpeccuit

B nosceonesnoii srcusnu u npu uzyuenuu Opyaux y4eOHvix npeomemos:

OTIpeNeIIsATh 10 TpaguKaM M HCHONb30BaTh IJISl PEeICHUS NPUKIATHBIX 337ad CBOWCTBA peajibHbBIX
MPOIIECCOB M 3aBUCHMOCTEH (HanOoNblIMe W HAWUMEHBIINE 3HAYCHHUS, TPOMEKYTKH BO3PACTAHUS H
yObIBaHUS (DYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACHMITOTHI, TOUKH Meperuda, Iepro u T.11.);

HUHTCPIIPETUPOBATH CBOICTBA B KOHTEKCTE KOHerTHOﬁ HpaKTquCKOﬁ CUTyaluu;.

OIpEaACIIAThL I10 Fpa(bI/IKaM HpOCTefIH.IPIe XAPAKTCPUCTUKU TCPUOANYCCKHUX IIPOLCCCOB B 6I/IOHOFI/II/I,

9KOHOMUKE, MY3bIKEe, PaIHOCBSI3H U Jp. (aMIUIUTY/a, IIEPUOJI U T.I1.)

Inemenmul Mmamemamuueckozo aHAIU3A

BJIaJIETh NMOHATHEM OECKOHEYHO yOBIBAaIOIIasi TeOMETpPUYECKast MPOTPECCUsl U YMETh PUMEHSTh €T
IIpY pELLIEHUN 33]1a4;

MPUMEHATH JJIs PELICHMs 33]]a4 TEOPHUIO IIPEIEIIOB;

BJIaJIeTh MOHATHSIMU OECKOHEYHO OoyblIMe U OECKOHEYHO Majible YHCIIOBBIE MOCIIEA0BATEIbHOCTH H
yMETh CPaBHHUBATh OECKOHEUHO OOJIbIINE U OECKOHEYHO MaJIble ITOCIIeI0BATEIEHOCTH;

BJIJIETh MOHSATHSIMU: TIPOU3BOIHASL (YHKIH B TOUKE, TIPOU3BOIHAS (QYHKIIHIH;

BBIYHCIISITH TPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIINI ¥ WX KOMOMHAIIN;

HCCIeIoBaTh GYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

CTPOUTH TpadMKU M IPUMEHSTH K PEIICHHIO 33124, B TOM YHCIIe C TIapaMeTpoM;

BJIaJIETh MOHATHEM KacaTenbHas K rpaduKy GYHKUMH U YMETh IPUMEHSTh €ro NPU PelIeHUH 3a1ay;
BJIaJIeTh MOHATHSIMY IIepBOOOpa3Has PyHKIMsI, ONpeaeSICHHbIH HHTErpall;

npuMeHsTh TeopeMy Hprorona—JIeiiOHuIa 1 ee crencTBUs AJ1s pelIeHus 3a1a4.

B nosceonegnoui srcusnu u npu uzyuenuy Opy2ux y4eOHvix npeomemos:

peuiats MPUKIAJHBIC 3aa4yu M3 6I/IOJ'IOI‘I/II/I, (1)1/131/11(1/1, XUMUH, S3KOHOMUKH M APYTHUX NPEAMETOB,
CBSI3aHHBIC C UCCIICAJOBAHUEM XaPAKTCPUCTUK IIPOLECCOB;

HUHTCPIIPECTUPOBATH MOJYYCHHBIC PC3YJIbTAThL

Cmamucmuka u meopusn eepo;zmnocmeﬂ, JlocuKa u KOM6unam0pm<a



OTEpUpPOBaTh OCHOBHBIMH OITMCATENbHBIMHA XapakTEPUCTHKAMH HYHCIOBOTO Ha0OOpa, MOHITHEM
reHepaibHas COBOKYIMHOCTh M BEIOOPKOW U3 HEe;

OTIepUPOBATh MOHITHAMU: YaCTOTA M BEPOATHOCTH COOBITHS, CyMMa U MPOU3BENEHUE BEPOSTHOCTEH,
BBIYHCIISATh BEPOSITHOCTH COOBITHI Ha OCHOBE TIOJICUETA YUCIIA UCXOJIOB;

BJIaJICTh OCHOBHBIMHU TIOHSATHUSAMYM KOMOMHATOPUKH U YMETh MX TPUMEHSTH IPU PEIICHUU 3a/1a4;
MMETH TpeICTaBIeHne 00 OCHOBaX TEOPHH BEPOSTHOCTEH;

MMETH TMPENICTABICHNE O JUCKPETHBIX U HETIPEPHIBHBIX CIyYalHBIX BEIMYWHAX W PACIPENIENCHUSIX, O
HE3aBHCHMOCTH CITy9allHbIX BEJINUHH;

VMMETh MPEACTABICHUE O MATEMATHYSCKOM OKUJaHUH U JIUCTICPCHUU CITyYalHBIX BEIINYNH;

HMMETh MPEACTABICHUE O COBMECTHBIX PACIIPEIIEIICHUSAX CIyYaifHbIX BEJIHMYNH;

MMOHMMATh CYTh 3aKOHA OOJIBIIIMX YUCEN U BBIOOPOYHOIO METOJa M3MEPEHUS BEPOSITHOCTEH;

MMETh TMPEJCTABICHUE O HOPMAJILHOM paCHpeCiICHHH M TPUMEPax HOPMAIBHO PACIpPEEICHHBIX
CIIy9aliHBIX BEJINYWH;

UMETh NPEACTABICHUE O KOPPEISILINH CIy4aliHbIX BETUIUH

B nogceonesnoii srcusnu u npu uzyyenuy Opy2ux npeomemos:

BBIYUCIATH UJIK OLICHHUBATH BEPOATHOCTHU COoOBITHII B peanLHoﬁ KNU3HHU,

BEIOMPATh METOJIBI MOIXOISINEr0 IPECTaBIeHUS 1 00pabOTKU TaHHBIX

Texcmoevie 3a0auu

pemnrats pa3Hele 3a/1a4y MOBBIIICHHOH TPYIHOCTH;

aHAIN3UPOBATh YCIOBHE 3aJa4M, BHIOMpATh ONTUMAIBHBI METOJ PEUICHHs 3a/ladd, paccMaTpHBas
pas3IUYHbIE METOIB;

CTPOUTH MOJIENb PEUICHUS 33a]a9H, IPOBOJUTH JI0Ka3aTeIbHbIC PACCYKICHHS MIPU PEIICHIH 3a1a4H;
pemaTh 3amaud, TpeOyromue mnepedopa BapHaHTOB, MPOBEPKH YCIOBHUI, BBIOOpa ONTUMAIBLHOTO
pe3yibTara;

aHAJIM3UPOBATh M MHTEPIPETUPOBATH MOTYUYCHHBIE PEIICHUS] B KOHTEKCTE YCIOBUS 3a1a4H, BBIOUPATh
penIeHus, He TPOTHBOpEYaIe KOHTEKCTY;

MEPEBOJIUTH MTPH PEIICHUH 33]ja49i HH)OPMAIIHIO U3 OJJHOH (POPMBI 3alTUCH B APYTYIO, UCIIONB3YS MPH
HEOOXOJIMMOCTH CXEMBbI, TAOJHIIbI, TpaduKH, TUarpaMMbl

B noeceonegnoui srcusnu u npu uzyueHuy Opy2ux npeomemos:

pelaTh MPAKTUYCCKHUE 3aa4U U 3a/Ia4r U3 APYTUX ITPEAMETOB

TI'eomempus

BJaJ€Th TEOMETPUYECKUMH IOHATUSMH INPU PELICHWH 337ad W NPOBEIECHHH MaTeMaTH4YeCKUX
paccyXJIeHuM;

CaMOCTOSITEBHO (DOPMYJIMPOBATH OMpPENENECHUs] TeOMETpHYECKUX (UTYp, BBLIBUTATH THUIOTE3BI O
HOBBIX CBOMCTBaX W IpPH3HAKaX TI'eOMETpUYEeCKUX (GUryp W OOOCHOBBIBATH WIIM ONPOBEPTaTh HX,
00001IaTh WJIN KOHKPETU3UPOBATH PE3yJIbTaThl HA HOBBIX Kiaccax (Uryp, IPOBOAUTH B HECIOXKHBIX
ClTydasx KIacCU(PUKANUIO QUTYD IO Pa3IMYHBIM OCHOBAHHSM;

WCCIIEIOBaTh 4YEPTeXH, BKIIOYass KOMOWMHAUMU (UTYp, W3BIEKaTh, HMHTEPIPETUPOBATh H
peoOpa3oBeIBaTh MH(OPMALIMIO, IPEICTABICHHYIO Ha YepTekKax;

pelaTh 3aJa4yi TeOMETPUUECKOT0 COAECPXKaHMsl, B TOM YHCIIE B CUTyalUsX, KOTAa AJIFOPUTM PEILICHHS
HE CIIeJlyeT SIBHO W3 YCIIOBHS, BBIMOJIHITH HEOOXOIUMEBIE JUIS PEIICHHS 3aJaddl JIOTIOJIHUTEIbHbIC
MOCTPOCHUSI, HCCIIEI0BATh BO3MOKHOCTh IIPUMEHEHHS TeOopeM 1 (OPMYIT ISl pEllieHHs 3a]1ay;

yMeTh GOPMYyITUPOBAThH M JOKA3bIBATh T€OMETPUIECKUE YTBEPKACHHUS;

BJIaJIETh MOHATHSMYU CTEPEOMETPUH: IPU3Ma, TIapaJuIeNIeuIe]], TUpaMHIa, TETPasap;

HUMETb MPEACTaBICHU 00 aKCHOMaX CTEPEOMETPHH U CIEACTBUSAX U3 HUX M YMETh MPUMEHSTh UX MIPH
pelIeHnH 3a/1a4;

YMETh CTPOUThH CEUEHUS MHOI'OTPAHHUKOB C HCIIOJIb30BAaHUEM PA3IMUYHBIX METOAOB, B TOM YHUCIE U
METOJIa CIIE/I0B;



UMETh TPEJCTABICHAE O CKPEIIUBAIOIIUXCS MPSMBIX B MPOCTPAHCTBE M YMETh HAXOIUTh YTOJI H
paccTosiHue MEXy HUMHU;

MPUMEHSTh TEOPEMBbl O TMAPAIUICIBHOCTH TMPSAMBIX U IIOCKOCTEH B MPOCTPAHCTBE MPHU pPEHICHUH
3ajaq;

YMETh MPUMEHSTH TapajlIeIbHOE MPOSKTUPOBAHUE IS M300paxeHust Guryp;

YMETh MPUMEHSTH MIEPIICHANKYISIPHOCTH MPSIMO# U TUIOCKOCTHU TIPH PEIICHUU 3a]1a4;

BIAJIETh TOHATUSIMH OPTOTOHAIBHOE TPOCKTUPOBAHWE, HAKIOHHBIE M WX TMPOCKIMH, YMETh
MPUMEHSITH TEOPEMY O TpeX NEPICHIUKYIISIpaxX NPH pelieHUN 33134,

BIIQJICTh MOHATHSIMH PAacCTOSHUE MEXAy (DUrypamu B MPOCTPAHCTBE, OOIIMIA MEPIICHAUKYISIP JIBYX
CKPEIUBAIONIUXCS TIPSIMBIX U YMETh PUMEHSITh UX NP PEIICHUU 33/1a4;

BJIJIETh MOHATHEM YTOJI MEXJY TPSMOUN H TUIOCKOCTBIO U YMETh IPUMEHSTh €T0 TIPU PEeIlCHUH 33134,
BJIaJIETh MOHSATHSIMHU JBYTPAHHBINA YTOJI, YTOJI MEXY IIOCKOCTSMU, IEPIICHIUKYIISIPHBIE TNIOCKOCTH U
YMETh MPUMEHSATH UX MPH PEIICHUM 33]1a4;

BJIQJICTh TOHATHAMU IpU3Ma, MMapaJUICNICIUIC W MPUMEHATh CBOMCTBAa MapaUIeieHUNena Mpu
PCIICHUY 33/1a4;

BJIJICTh MOHATHEM MPSIMOYTOJIBHBIN MapaieNenuIel U MPUMEHSITh ero MPH PElICHUH 3a/1ay;
BIAJIETh MOHITHUSAMH THPAMUJA, BUIBl MHPAMUI, SJICMEHTHl MPABUIBHOW MUPaMUIbI W YMETh
MPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

HMMETh MPEJCTABICHUE O TeopeMe Diliiepa, IpaBUIbHBIX MHOTOTPAHHUKAX;

BJIQJICTh MOHSITHEM IUIOIIAIN IOBEPXHOCTEH MHOIOI'PAHHUKOB U YMETh IIPUMEHSTH €r0 MPHU PEIICHUN
3anad;

BIaJeTh TOHATHSIMHU Tena BpalieHus (IWIHHIP, KOHYC, map W cdepa), UX CEUYCHHS U YMETh
MPUMEHSATh UX MIPH PEIICHUH 33]1a4;

BJIAJICTh NIOHATUAMU KacaTeIbHbIC MPSIMbIC U TUIOCKOCTH M YMETh IPUMEHSTh U3 IIPU PEIICHUH 33]1a4;
HUMETh MPEJCTABICHHUS O BIUCAHHBIX U OMHUCAHHBIX Chepax W yMETh MPUMEHSITh X MPH PEIICHUH
3ajay;

BJIQJICTh TOHATHSAMU O0BEM, OOBEMBI MHOTOIPAHHUKOB, TEJ BpPALICHUS M NPUMEHSTh HX MPU
PEIICHUH 3a/1a4;

HMMETh MPEACTABICHHUE O pa3BePTKe MUIMHIPA U KOHYCA, IJIOMaN TOBEPXHOCTH LIUIMH/PA U KOHYCa,
YMETh MPUMEHSATH UX MPU PEIICHUM 33/1a4;

MMEThb NPECTaBICHHE O TUIOMAAN cepbl U yMETh MPUMEHSTh €ro MPH PEHICHUN 33]1ay;

YMETb pelaTh 3a/1a4yi Ha KOMOWHAIMKM MHOTOTPAaHHUKOB U TEJI BPAIICHMS;

HMMETh MPEJICTABICHUE O MOJIO0UU B MIPOCTPAHCTBE W YMETh PelllaTh 3aJa4y Ha OTHOILICHHE 00hEMOB
Y TUIOIAJICH MOBEPXHOCTEH MOT00HBIX QUTYD.

B nogceonegnoui srcusnu u npu usyuenuy Opy2ux npeomemos:

COCTaBJISITh C UCIOJB30BAaHIEM CBOWCTB F€OMETPHUYECKUX (PUTYyp MaTeMaTHUECKHUE MOJAETH Ul PEIICHHUs

3aaa4 IMPaKTHYCCKOro XapakTepa 1 3ajjad n3 CMEXHBIX JUCHUIIIINH, UCCICA0BATH IOJYUYCHHBIC MOJCIIN 1

MHTEPIPETUPOBATE PE3YJILTAT

Bekmoput u koopounamot ¢ npocmparncmee

BJIaJIETh MOHATHSIMU BEKTOPBI U MX KOOPAMHATHI;

YMETh BBIIIOJHATE ONEpaIiy Hajl BEKTOPaMH;

HCIOJIb30BaTh CKAIIPHOE MPOMU3BEIECHNE BEKTOPOB MPH PEIICHUH 33/1a4;

MPUMEHSTh YpaBHEHUE TUIOCKOCTH, (POpMyIy pacCTOSHUS MEXKAY TOUKaMHM, ypaBHEHHE cQepbl MpH
pelIeHny 33/1a4;

IIPUMEHSTh BEKTOPBI U METOJl KOOPJUHAT B IIPOCTPAHCTBE IIPU PELICHUH 3a1a4

Plcmopuﬂ mamemamuxku

HUMCETH MPEACTABJICHUC O BKJIAAC BBIAAOMIUXCA MATCMATUKOB B PA3BUTUC HAYKHU,
IMIOHMMATh POJIb MaTEMAaTUKU B Pa3BUTHU Poccun



Memoovt mamemamuxu

WCTIONB30BaTh OCHOBHBIE METOJBI [IOKA3aTeNbCTBA, TPOBOIUTH JIOKA3aTeIbCTBO M BBIMOIHSITH
OTIPOBEPIKEHHE;

MIPUMEHSITh OCHOBHBIC METOJIbI PEIIICHUSI MAaTEMAaTUIECKUX 33134,

Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE XapaKTePU30BaTh KPACOTY M COBEPIIICHCTBO
OKPY’KaroIIero MUpa U MPOU3BEICHII NCKYCCTBA;

MIPUMEHSTh TPOCTEHIINE MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAITMOHHBIE CUCTEMBI TIPU
peIlIeHHH MaTeMaTUYeCKUX 3aj1ay;

MOJIb30BAaThCSl TPUKIAMHBIMU IMPOrpaMMaMU U TMPOrpaMMaM{d CHMBOJIBHBIX BBIYUCIICHUN  JUIS
WICCIIEIOBAHUS MATEMATHIECKUX O0BHEKTOB

BbIlyCKHHK Ha l'[DO(l)I/I.]'II)HOM YPOBHE IOJYYHT BO3SMOKHOCTh HAVUUTHCH:

Lenu oceoenus npeomema
Hns  obecnieyeHHss BO3MOMKHOCTH YCIIEHIIHOTO TPOJOJDKEHHUS OOpa3oBaHMsl MO  CIECHUATBLHOCTSIM,

CBA3aHHBIM C OCYHICCTBJIICHUEM Hﬁy‘IHOﬁ M HCCIICAOBATEIILCKOM JIESITEIHHOCTH B 00JIaCTH MaTEeMaTUKH H

CMEXHBIX HaYK

Inemenmul meopuu MHoscecme u MamemamuuecKkoll 102UKu

JIOCTHKEHHE Pe3yIbTaToB pasaena l;

OIIEpUPOBATh TIOHATHEM OIPEACICHHsS, OCHOBHBIMH BHIAMH OIIPEACICHHH, OCHOBHBIMU BHIAMHU
TEopeMm;

MOHUMATh CYTh KOCBEHHOT'O JIOKa3aTeNILCTBA;

OIICPUPOBATH NOHATUAMU CHETHOI'O 1 HECUCTHOI'O MHOKECTBA,

MPUMEHATh METOJ] MaTEMATHUYECKON MHAYKUUU JJIsl TIPOBEACHUS PACCyKICHUH U 10Ka3aTelIbCTB U
NIPY PELICHUH 33/1a4.

B noeceonegnoui srcusnu u npu uzyueHuy Opy2ux npeomemos:

HCII0JIb30BaTh TeOpeTHKO-MHO)KeCTBCHHBIﬁ S3BIK U A3bIK JIOTUKU U1 OIIMCAHUA PCAJIbHBIX MPOLECCOB U

SIBTICHUH, ITPH PEIICHUH 33]]a4 IPYTUX y4eOHBIX TPEMETOB

Yucna u BbIPAINCEHUA

JIOCTIDKEHUE Pe3yNbTaToB pazzaena ll;

CBOOOJTHO ONIEPUPOBATH YUCIOBEIMA MHOKECTBAMHU TIPH PEIICHHUH 33/1a4;

MMOHUMATh PUYHHBI ¥ OCHOBHBIE WU PACITUPEHUS YNCIOBBIX MHOXECTB;

BJI3/IETh OCHOBHBIMHU TOHATHSMH TEOPUH JE€TUMOCTH MPH PEIICHUH CTaHAAPTHBIX 3a]1a4

“MeTh 0a30BbI€ MPEJICTABIEHUS O MHOXECTBE KOMIUIEKCHBIX YHCEN;

CBOOOJHO BBINOJIHATH TOXKIECTBEHHBIE MPE0OPa30BaHUsl TPUTOHOMETPUUECKUX, JOrapuPpMUIECKUX,
CTETICHHBIX BBIPAKCHUH;

BNaIeTh hopmysoit 6mHOMa HpIoTOHA;

MIPUMEHATH NPY PELICHUH 33]1a4 TeopeMy o JuHeWHOM npenctaBiennn HOJL;

MIPUMEHATH NpHU pemeHnn 3a1a4 Kuraiickyro TeopeMy 06 ocTaTkax;

MIPUMEHATH NpU peleHnn 3a1a4 Manyio Teopemy Depma;

YMETbH BBITIONHSATH 3aIHCh YHCIIA B IIO3UITHOHHON CHCTEME CHHCIICHHUS;

OPUMEHSTh TPU PELICHUH 3aJad TEOPETHKO-YMCIIOBbE (DYHKIHMM: YHCIO M CyMMa JIeIHTeleH,
¢yHkuuio Ditnepa;

MIPUMEHATH NPY PEIICHUH 33]1a4 LIEMTHbIE APOOH;

NPUMEHSTH TIPU PEIICHUH 32/1a4 MHOTOWJICHBI ¢ JICHCTBUTENFHBIME U 1IeTbIME K03 duiimenramu;
BJIaJ€Th MOHATUSIMM IIPUBOAUMBIA U HEIPHUBOAUMBI MHOTOWIEH U NPUMEHATh UX IPU PEIICHUH
3ajay;

MPUMEHSTD TpH pemeHny 3ai1a4 OCHOBHYIO TEOpEMY alreOphbl;



MPUMEHSATH TIPH PEIICHNH 3a7a4 npocTeiimye QyHKINN KOMITIEKCHOW TIepEMEHHOI Kak reOMeTpHIECKre

npeoOpa3oBaHUs

Ypa(menuﬂ U Hepaeéencmea

JOCTIDKEHHE pe3ynbTaToB paznena |l;

CBOOOJHO ONpENeNATh TUI U BHIOMPATh METOJA peIleHHs IOKa3aTeNbHBIX M JIOrapu(MUUECKUX
YpaBHEHUII W HEpPaBEHCTB, HPPAILMOHANBHBIX YpPaBHEHMH M HEPaBEHCTB, TPUTOHOMETPHUYECKUX
YPaBHEHHUH U HEPABEHCTB, UX CUCTEM;

CBOOOJIHO pelaTh CUCTEMBbI IMHEWHBIX YpaBHEHUH;

pelaTe OCHOBHBIE THUIIbI YPaBHEHUH U HEPABEHCTB C IapaMeTpaMu;

MIPUMEHATH NPY PELleHnH 3aa4 HepaBeHcTBa Ko — ByHskoBckoro, beprynnu;

HMMETh MPEACTaBICHNE O HEPABEHCTBAX MEXAY CPEAHUMHU CTETIEHHBIMH

Dyukyuu

JOCTHKEHHE pe3ynbTatoB pazgena II;

BJIaJI€Th MOHATHEM aCUMITOTHI U YMETh €r0 IPUMEHSTH [IPU PELICHUH 3a1a4;

NPUMEHATh METOJbl pelleHHs MPOCTEHINX TudQepeHInalbHBIX ypaBHEHUH MEpBOrO0 M BTOPOTO
TOPSTIKOB

Inemenmuvl Mmamemamuueckozo aHAIU3A

JOCTIKEHHE pe3ynbTatoB pazgena II;

CBOOOJIHO BJAJIETh CTAHJAPTHBIM aIllapaToM MaTeMaTHYEeCKOr0 aHaiM3a I  BbIUMCIICHUS
MPOU3BOJHBIX (YHKIIMHU OJHOW TIEpEMEHHON;

CcBOOOJHO TPHMEHATH amnmaparT MaTeMaTH4eCKOTO aHajm3a JUId HCCIelNoBaHUS (yHKIWH u
MTOCTPOCHUS TPapUKOB, B TOM YHCIIE UCCIEAOBAHUS HA BHITYKIOCTh;

OTIepUPOBATH MOHATHEM TIepPBO0Opa3HON (HYHKIIMH IS PEIISHUS 3a/1a4;

OBJIAJICTh OCHOBHBIMH CBeJicHHssMH 00 wuHTerpaie HprooToHa—JIeiiOHMIITa W €ro MIpOCTEHIINX
NPUMEHEHUSAX;

ONEpPUPOBATh B CTAHAAPTHBIX CUTYALUSAX IIPOU3BOIHBIMU BBICIIHUX HOPSIKOB;

YMETh MPUMEHSTH MIPH PEIICHUH 3a/1a4 CBOHCTBA HEMPEPBHIBHBIX (hyHKITHIA,

YMETh NIPUMEHSTH IPU PELICHUH 3a/1a4 TeopeMbl BeliepiuTpacca;

YMETh BBINOJNHATH TMPUOIKEHHBIC BBIYHCICHUS (METOIbI pEIIeHHs YpPaBHEHWN, BBIYHACICHHS
OTIPEICTICHHOTO UHTETrpaia);

YMETh MNPUMEHATh MPUIOKEHUE MPOU3BOAHON M ONPEAECICHHOIO MHTErpajia K PEUISHUI0 3a]ay
€CTECTBO3HAHUS,

- BJIAJACTh MNOHATUAMHU BTOpPAsA MPOU3BOJHAsSA, BBIITYKJIOCTb rpa(bm(a (I)YHKLII/II/I U YMCTb HCCIICAOBATH

(hYHKITHIO Ha BBITYKIIOCTh

Cmamucmuka u meopus 8ep0ﬂmuocmeﬁ, JqocuKka u Komﬁunamopuka

TOCTIDKCHUE Pe3ysIbTaToB pazzaena ll;

HUMETh MIPEJCTABIEHNUE O IEHTPAIbLHON MIPEAEIBLHON TEOpEME;

WMETh NpeICTaBICHHE O BRLIOOPOYHOM K03 PHIIMEHTE KOPPENSIIIH U THHEHHON perpeccun;

UMETh TPEJCTABICHUE O CTATHCTHYECKMX THIIOTE3aX U IMPOBEPKE CTATUCTHYECKOH THIIOTE3bI, O
CTaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

HUMETb NPEACTaBICHHE O CBSI3U SMIMPHUUECKUX M TEOPETUUECKUX PaclpeieIeHul;

HUMETb NpEeACTaBICHHE O KOAUPOBAaHHUH, TBOMYHOH 3aIlUCH, IBOMYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMH MOHATHSIMU TeopuH rpados (rpad, BepimHa, pedpo, cTereHb BEPIIHHBL, TYTh B
rpade) u yMeTh MPUMEHSATD UX IIPU PEIICHUH 3a/1aY;

HUMETD IpEeACTaBICHHE O ACPEBbSIX U YMETh IPUMEHSTH PU PEIICHUH 331ay;

BJIaJI€Th MMOHSATHEM CBI3HOCTb U YMETb IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH MPH PELICHUH 3a1a4;
YMEThb OCYIIECTBIISATh IyTH O pedpam, 00X01bl pebdep u BepUInH rpada;



MMETh TpEeJCTaBlIeHNe 00 3HUIepOBOM W TaMHIBTOHOBOM ITyTH, UMETh MPEACTABICHHUE O TPYIHOCTU
3a/la4¥ HaXOXK/IEHUS] TAMUJIBTOHOBA Y TH;

BIIA/IETh TOHATHSAMH KOHEUHBIE VI CYETHbIE MHOXKECTBA M YMETh WX MPUMEHATH IIPU PEIICHUH 33124,
yYMETh MPUMEHATh METOJ] MaTeMaTU4YEeCKOH WHIYKIUH, YMETh MPUMEHATh NMpUHIMI Jupuxie npu
pelieHnu 3aaa4

Texcmoewie 3a0auu

JOCTHKEHHE Pe3ynbTaToB paszaena |l

T'eomempusn

HUMETD IpeACTaBIeHHE 00 aKCHOMAaTHYECKOM METO/IE;

BJIaJIETh MOHATHEM T'€OMETPUYECKHE MECTa TOYCK B IMPOCTPAHCTBE M YMETh NPUMEHSATH X JUIS
peleHus 3ajay;

yMEeTh IPUMEHSTH JAJIsl pEelIeHHs 3a/1a4 CBOMCTBA TNIOCKHUX U JIByTPaHHBIX YIJIOB, TPEXTPAaHHOTO yria,
TEOpEeMBbI KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPaHHOTO YIJIa;

BIaJIETh MOHITHEM TMEPIECHAUKYIIPHOS CEUCHUE NPU3MBI U YMETh MPUMEHSTH €ro MPHU pPEIICHUH
3anad;

HUMETb IpeACTaBICHHE O ABOHCTBEHHOCTH MPAaBMUIIbHBIX MHOTOIPAHHUKOB;

BIaJeTh TMOHITUSMH I[IEHTPAIbHOE U MapajiellbHOE TPOCKTUPOBAHME W TIPUMEHATh HUX MpH
IIOCTPOEHUU CEYEHUM MHOIOIPAHHUKOB METOJOM IPOEKIIUI;

UMETh TPEJICTABICHHE O pPa3BepTKe MHOTOTPAHHMKA W KpaTyallieM IyTH Ha MOBEPXHOCTH
MHOTOTPaHHHUKA;

HUMETb NPEACTaBICHNE 0 KOHHYECKUX CEUCHUSX;

HUMETh MPEJICTaBICHUE O Kacalomuxcs chepax ¥ KOMOMHAIMY TEJl BPAILICHHUsI U YMETh IPUMEHSATh UX
MIPU pEICHUH 3a]ay;

MPUMEHSIT TIPU peIieHUH 33124 HOPMYITY PACCTOSIHUS OT TOUKH J0 IMIIOCKOCTH;

BJIaJIETh Pa3HBIMH CIOCO0AMHU 3a/IaHUs MPSIMOM YPaBHEHUSIMH U YMETh MPUMEHSTH TPU PEIICHUH
3ajay;

MPUMEHSITh TIPU PEIICHUHN 33/1a4 U JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN METOJ] U METO]] KOOPMHAT;
UMETh TIpe/ICTaBlieHHe 00 akcuoMax o0beMa, MPUMEHATh (POpMyIbl O0OBEMOB MPSMOYTOJIBHOTO
napaieNenuIie/ia, MPU3Mbl 1 TUPaMHIbI, TETPadIpa P PEelICHUH 3a/1a4;

MPUMEHSITH TEOPEMbI 00 OTHOLICHHUSAX 00BEMOB MPH PEIICHUH 33]1a4;

MPUMEHSITh HWHTETPal JUIsl BBIYUCICHUS OOBEMOB M TMOBEPXHOCTEH Tel BpAIICHHS, BBIYHCICHHS
IIonaau cheprudeckoro mnosca u 00beMa IIapoBoro CJos;

UMETh TpeACTaBICHUE O JBIKEHHAX B IPOCTPAHCTBE: MapaielbHOM IIEPEHOCE, CHUMMETPHH
OTHOCHUTENBHO IMIOCKOCTH, IICHTPATBHOW CUMMETPHUH, TTOBOPOTE OTHOCHUTEIHHO MPSIMOM, BUHTOBON
CUMMETPHUH, yMETh IPUMEHSTh UX IPH PEILICHUH 3a/1aY;

WMETh NPEICTaBICHHUE O TUIONIA/IA OPTOTOHAIBHOM MPOEKIINY;

WUMETD TMPEJICTABICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJIe ¥ IPUMEHSTh CBOIMCTBA TIOCKUX YTIIOB
MHOTOIPaHHOTO yTJIa TIPH PELLEHNH 3a/1a4;

UMETb MpPEJCTaBICHUSI O NPeoOpa3OBaHUU MOAOOWS, TOMOTETHM W YMETb NPHUMEHSTh WX IpH
pelleHnH 3a3/1a4;

YMETh pellaTh 3a/la4d Ha IUIOCKOCTH METOJaMH CTEPEOMETPHUH; YMETh NPHMEHITH (HOpMYITBI
00BEMOB IPH PELICHUH 3a7a4

Bexmopul u koopounamel 6 npocmpancmee

TOCTIDKCHUE Pe3ysIbTaToB pazzaena ll;

HAXOJUTh 00BEM MapaJUIeeUIeIa ¥ TETPadpa, 3aJJaHHBIX KOOPJANHATAMHU CBOHMX BEPIIINH;
3aJ1aBaTh MPSMYIO B IPOCTPAHCTBE;

HaXOJUTh PACCTOSHHUE OT TOYKH JIO TUNIOCKOCTH B CHCTEME KOOPIMHAT;

HaXOJUTh PACCTOSHHIE MEXK]Ty CKPEIIIMBAIOIIIUMUCS MPSMBIMH, 3JaHHBIMHA B CUCTEME KOOPAMHAT



Hemopusa mamemamuxu

JIOCTHKEHHE Pe3yIbTaToB pazsena |l

Memoovt mamemamuru

— JOCTHXXEHHE Pe3yibTaToB pasaena ll;

— TPUMCHATh MAaTEMAaTHYECKUE 3HAHUS K HCCIICJOBAHUIO OKPYXAMMEro Mupa (MOISIUPOBAHHE
(hM3UIEeCKUX MPOIECCOB, 3a1aYl SKOHOMHUKH )

Coep:kanue TeM YU4eOHOro nmpeaMera
Yray0éHHblii ypoBeHb.

Anreopa

KoMrutekcHbIe Yncia M UX reoMeTpuuecKas HHTepapeTanus. Tpuronomerpudeckas popma
KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKne AEWCTBUS HaJ KOMIUICKCHBIMHA YHCIIAMU: CIIO0KEHUE,
BEIUMTaHNE, YMHOXXCHHE, JICTICHWE, BO3BEICHHE B HATypPAIbHYIO CTENEeHb, W3BJICUECHUE KOPHS.
OcHoBHas TeopeMa anreopsl (6€3 10Ka3aTeIbCTBA).

MHorounessl OT OJHOM MEepeMEHHOM M HX KOpHHU. TeopeMbl O palMOHAJBHBIX KOPHSX
MHOTOUICHOB C IIEeJIbIMU KO3 pHImeHTaMH.

YpaBHeHHS, HEPABEHCTBA M UX CUCTEMBI. PABHOCHIIBHOCTD ypaBHEHHUH U HEPaBEHCTB.

YpaBHeHHS 1 HEPABEHCTBA C TapaMeTPOM. Y paBHEHHS W HEPABEHCTBA C MOJYJIEM.
MaremaTu4ecKni aHAIU3

OcHOBHBIE CBOHCTBA (PYHKIIMN: MOHOTOHHOCTD, TIPOMEXYTKH BO3pACTaHUs U YOBIBAHUS,

TOYKM MaKCUMyMa M MHHHMYyMa, OIPaHUYCHHOCTh (PYHKIMH, YETHOCTh W HEYETHOCTb,
MIEPUOAUIHOCTb.

Tpuronomerpudeckne  ¢Gyakrun. CpolicTBA W TpapUKH  TPUTOHOMETPHUYECKHX  (PYHKIIHH.
IIpeoOpazoBanus rpadukoB HYHKIMIL: TapaJUIeIbHBINA TIEPEHOC, PACTHKEHUE/CKATHE BIOJb

oceil KOOpAMHAT, OTPaKEHHE OT OCel KOOpIWHAT, OT Hayalla KOOpAWHAT, rpaduku GpyHKIUH C
MOJTYJISIMHU.

Tpuronomerpuueckue (GopMylibl HPUBEACHUS, CIOXKEHHUS, NMPeoOpa3oBaHUs IMPOU3BEICHUS B CYMMY,
(hopMyJia BCIOMOTaTeILHOTO apryMeHTa.

Perienre TpUroHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB M UX CHCTEM.

HempepriBHOCTS PyHKIIMH. [IpOME)YTKH 3HAKOIIOCTOSHCTBA HENPEPHIBHOM (PYHKITHH.

Merto1 UHTEpBAJIOB.

Komnozunus ¢pyukiuii. O0patHas GyHKIIHS.

Ilonstue mnpenena mnocnenoBarenbHOCTH. [loHsTne mnpenena ¢yHknun B Touke. Cymma
OecKOHEYHO yOBIBaIOIIEH T€OMETPHUECKOM MPOrPECCHH.

[TonsTHE 0 METO/Ie MATEMAaTUIECKON MHITYKITHH.

[TonsTre o mpou3BoaHON (QYHKIUHN B Touke. DU3NYECKUI U T€OMETPHUYSCKUN CMBICI IIPOU3BOTHOM.
Hcrnonb30BaHue  MPOM3BOAHOW NpPH  HCCIEAOBAaHWU  (YHKIMHA, TOCTPOCHHH  IpadUKOB.
Hcnons3oBanue CBOWCTB (PYHKIUN TIPH PEIICHUHN TEKCTOBBIX, (PH3UYECKUX M TEOMETPUIESCKUX 3a]1ad.
Pemenue 3aau Ha 3KCTPEMyM, HAUOOJIBIIINE U HAMMEHBIIINE 3HAYCHUS.

OcCHOBHBIE CBOWCTBa (DYHKIIMM: MOHOTOHHOCTH, TIPOMEXYTKH BO3pacTaHWsl M YOBIBAaHUS, TOUYKH
MaKCHUMyMa U MUHHMYyMa, OTPaHHYEHHOCTh (PYHKIIUNA, YETHOCTh M HEYETHOCTD, IEPUOTUIHOCTD.
OneMeHTapHble (PYHKIMHA: MHOTOWIEH, KOPEHb CTENEHM II, CTElEHHAas, IOKa3aTelIbHasl,
norapudmMudeckas, TpuroHomerpudeckue QyHknuu. CBOHCTBA W TpaUKU AIEMEHTapHBIX
byHKIUA.

[IpeobpazoBanus rpadukoB (YHKIHUI: MapajulebHBIA IEPEHOC, PACTSDKEHUE/CKaTHE BIOJIb OCed
KOOPJIMHAT, OTPAXEHHUE OT OCEH KOOPAMHAT, OT Hayalla KOOPAWHAT, rpaduku (GYHKIUA ¢ MOTYJISIMHU.
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[IpeoOpa3oBaHue  BBIpOXKEHUH,  COOEPXKALIMX  CTENEHHbIE,  TPUTOHOMETPUUYECKHUE,
norapumMudeckue M IOKa3aTelbHble (YHKIMH. PelleHue COOTBETCTBYIOIIMX YPaBHEHMH,
HEPABEHCTB U MX CHUCTEM.

HenpepsiBrocTs dyHKIun. [IpoMexyTKH 3HAKOIOCTOSHCTBA HEIIPEPHIBHON (DYHKIIMH.

Meton uHTEpPBANOB.

Pemenue 3amau Ha 3KCTpeMyM, HanOONbLIMEe M HAUMEHBIINE 3HAYCHHs CTENCHHOW, MOKa3aTeIbHOH U
norapudmudeckor ¢pyHkrwid. [Ipon3BoaHas moka3zaTensHON U JIOTapuPMITIecKoi QyHKITHiA.

[TonsiTrie 00 ompenen€HHOM MHTETpajie Kak IUIOMIaau KpuBoIMHeHoH Tpanenun. Gopmyna HetoToHa -
Jletioamma. [lepBoobpaznas. [IpmnoxeHus onpeaeIéHHOTO HHTETpaa.

BeposTHOCTD U CTATHCTHKA

Bri6opku, coueranusi. bunomuansusie koappunmentsl. bunom Herotona. Tpeyronsauk [lackans u ero
CBOMCTBA.

Onpenenenve u npuMepsl ucnsiTaHuit beprymnu. @opmyna A BEpOATHOCTH YHCIA YCIIEXOB B CEPUU
ucnelTaHuil bepHymm. MaremaTnueckoe OXHIAHME W JUCHEPCHUS YHUCHA YCIEXOB B HCIBITAHUU
Bepuynnu.

OcHOBHBIE MTPUMEPHI CITyYaliHBIX BETHMUMH. MaTeMaTHyecKoe 0XKHUIaHUe U TUCIepcus ciaydyailHon
BEJMYUHBI.

HesaBucumebie ciyvaiiHbie BETUUUHBI H COOBITHSL.

Onpexnenenue U npuMepsl ucnbiTaHui beprymnu. @opMyna s BEpOSITHOCTH YKCIA YCIEXOB B CEpUU
ucnelTanuil bepHymm. MaremaTndeckoe OXHIOAHME W JUCIEPCUS YHUCIIa YCIEXOB B HCIBITAHUH
bepnyinu.

OCHOBHBIE NIPUMEPBI CIIyYalHBIX BEIWYMH. MaTeMaTHYeCKOE 0KMIAHUE U JUCHIEPCHs CIydalHOM
BEJMYUHBI.

HesaBucumble ciyvaiiHbie BETUUUHBI H COOBITHSL.

[MpencraBinenue o 3akoHE OONBIIMX YHCEN MJS TIOCJIEAOBATEIbHOCTH HE3ABUCHUMBIX HCIBITAHHH.
EctecTBeHHO-Hay4YHBIE TIPUMEHEHUs 3aKOoHA OonbImmx yucell. OIeHKa BEPOSTHOCTHBIX XapaKTEPUCTHK
(MaTeMaTU4ecKoro OXKUAAHUS, TUCTIEPCHN) CITyYalHbIX BEJIMYUH 110 CTATUCTHYECKUM JTaHHBIM.
[IpencraBienne 0 TeOMETPUUECKON BEpOATHOCTU. PellieHue mpocTedux NMPUKIaJHBIX 3a7a4 Ha
T€OMETPUUYECKHUE BEPOSITHOCTH.

I'eomeTpus.

OCHOBHBIE OHATHSA FEOMETPUU B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUU U CIEIACTBUS U3 HUX.
[onsiTrie 00 aKCMOMAaTUYECKOM METOJIE.

IlocTpoenune ceueHnit MHOTOTpaHHUKOB METOJIOM Clie[IoB. LleHTpanbHOE MPOeKTHPOBAHNE.

[TocTpoeHue ceyeHnii MHOrOrpaHHUKOB METOJ0M npoekuuil. Teopema Menenas g Terpasipa.
CkpemBaromuyecss TpsMble B TPOCTPAHCTBE. YTON MEXAy HHUMH. TeopemMbl O MapauiedTbHOCTH
OpsSAMBIX W TUIOCKOCTEH B mpocTpaHcTBe. llapamienbHoe NpoeKTHpoBaHHME M M300paxeHue Guryp.
I'eomeTprueckue MecTa TOUEK B IPOCTPAHCTBE.

IlepneHIuKyIApHOCT TPAMON ¥ TIOCKOCTH. OpTOrOHAJIbHOE NPOEKTHpOBaHWE. HakjoHHBIE U
npoekuy. TeopemMa o Tpéx mnepneHIuKyisipax. PaccTosHus mexay ¢urypamMud B HpOCTPaHCTBE.
OO0muii MepneHauKyIsAp ABYX CKPEIIMBAIOIIUXCA TPAMBIX. METOIBl HAaXOXAECHHS PACCTOSHUI
MEXy CKPEIIMBAIOIINMUCS TPSIMBIMHU.

VYrael B mpoctpanctBe. [leprneHaukynspHble IIIOCKOCTH. TpEXTpaHHBI M MHOTOTPAaHHBIM YTIIBI.
CBoiicTBa IJIOCKMX YIJIOB MHOTOTpaHHOro yria. CBOMCTBa IUIOCKWX W JIBYTPaHHBIX YTJIOB
TpEXTpaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOTO yIja.

Buapsl MHOrorpanHukoB. IIpaBuibHbIe MHOIOIpaHHUKH. Pa3BEpTKM MHOrorpanHuka. Kparuaiimme nytu
Ha TTOBEPXHOCTH MHOTOTpaHHHKA. Teopema Ditnepa. J[BOWCTBEHHOCTD ITPABMIIHHBIX MHOTOTPAaHHUKOB.
IIpuzma. ITapannenenunen. CroiicTBa napamienenunena. [lpaMoyroiasHsIi mapaiienenumnen.
Haxnonnsie npuamsbl. [1no1anas opToroHanbHON Npoekiuy. [lepneHaukyaspHOe CeUeHUE TPUBMBI.
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IImpamuna. Buasl mupaMuz. DIeMEHTHI TPaBUIFHON MTHUpaMuabl. [IupaMuapl ¢ paBHO HAKIIOHEHHBIMU
pé€OpamMy W TpaHSIMH, WX OCHOBHBIC CBOMCTBAa. Buawl TerpasmpoB. OpTOMETPUUYECKHN TETpadp,
KapKacHBIA TEeTpadJp, PaBHOMpPABHEIN TeTpadp. [IpsmMoyronsHeiil TeTpasap. Meauansl u TeTpasapa.
HocTpanBanue TeTpasapa 10 napajiesIenuIea.

Tena BpamieHus: OWIMHIAP, KOoHyC, map u cdepa. CeueHus nuauHapa, koHyca u mapa. lllapoBoit
CErMeHT, apOBOH CJIOH, IapOBOi CEKTOP.(KOHYC). YceuéHHas mupaMuaa U yCeUEHHBINH KOHYC.
KacatenbHbIe IpsiIMBIE U TUTOCKOCTH. Brimcanusie n onrcandbie ceprl. Kacarommecs cdepsr.
KoMmOunanuu Ten BpameHus. IJIeMeHTh cheprudeckoil reomerpun. KoHHMUYECKUE CEUCHMS.

[Inomany noBepXHOCTEN MHOrOrpaHHUKOB. Pa3BépTka nunuHapa u konyca. [lnomans noBepXHOCTH
nuIMHIpa U KoHyca. [Tnomans chepsl. [Tnomans chepuueckoro nosca. O0bEM MapoBOro Ciosl.

[onstue o0béma. OOBEMBI MHOrOrpaHHUKOB. OO0BEMBI Ted BpalieHUs. AKCHOMBI 00bEMa. BhIBOJ
dhopMyn 00BEMOB TPSIMOYTONBHOTO TapajuleNienuesia, MPU3MBI W THpamMuabl. DopMynsl s
HaxoxJaeHuss 0o0bEMa TeTpa’dnmpa. TeopeMbl 00 OTHOmICHHSX 00BEMOB. [lpuiokeHue wWHTErpasa K
BBIYHCIICHUIO OOBEMOB M TIOBEPXHOCTEH TEI BPAIICHUS.

KomOuranmm MHOTOrpaHHUKOB 1 Teln BpameHus. [lomobue B mpocTpancTse. OTHOIIEHHE 00HEMOB

U TUTOIIael moBepxHocTel mogo0HbIX ¢uryp. [IpeodpazoBanue momodust, romoTerns. Pemenne 3amay
Ha IUIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METO/IOB.

JIBIKEHHS B TPOCTPAHCTBE: MApaJUICIBHBIN TIEPEHOC, CUMMETPHS OTHOCHTEIBHO IUIOCKOCTH,
[EHTPAIbHAs CHMMETpUS, TOBOPOT OTHOCHTEIIFHO MPSMOH.

BexTopbl M KOOPAMHATHI B IPOCTPAHCTBeE.

BekToper u koopauHaTthl. CymMMa BEKTOPOB, YMHOXKCHHE BEKTOpa HA YHCIO. YTOI MEXKIY
BekTOpamu. CKasipHOE POU3BE/ICHHE.

VpaBuenue miaockocTd. Dopmyna pacCTOSHHUS MEXIy ToukaMmu. YpaBHeHHe cepbl. Dopmyna
PacCTOSIHUS OT TOYKH J10 TIOCKOCTH. CIIocoOBI 3a/1aHus TPSIMON YpaBHEHHSAMM.

Pemenne 3amad m JOKa3aTeNbCTBO TEOPEM C IOMOIIbIO BEKTOPOB M METOJIOM KOOPJIUHAT.
DJIeMEHTHI TEOMETPUH Macc

TemaTnueckoe MJIAHUPOBAHUE

NeNe HaumeHnoBaHnue pa3sneioB Koa-Bo B Tom BocnurarenbHbIi
n/n 4acoB quciae KOMIIOHEHT
K/p
Aure0pa M Hayaj1a MaTeMaTH4YeCKOro anajausa. 'eomerpus UcnonezoBanue
10 kace BOCIIUTATEIbHOU
1 IToBTOpeHue maTepuaia 7-9 KiaccoB 3 1 BO3MOKHOCTH COJIEPYKAHUS
2 JeiicTBuTEIHHBIEC YHCIIA 12 1 yueOHOro nmpeamera
3 UwciioBblie QyHKIMH 10 1 MO3BOJIUT CPOPMHUPOBATH:
4 Tpuronomerpuueckue QyHKIUH 24 1 - IPEJICTABJIEHHUE O
5 TpuronomeTpuiecKre ypaBHEHIS 10 2 npogeccHoHaIbHOM
6 IIpeobpazoBaHme TPUTOHOMETPHUECKUX 21 1 ACATCIIEHOCTH yICHBIX~
BBIPAKCHHIT MaTEeMaTHKOB, O Pa3BUTHH
7 | KommuiekcHble yncia 9 1 MarcMaThuKu OT HOBOF?
) TpoussoaHas 29 2 BpPEMEHH JI0 HAILNX JHEH;
9 | KoMOuHATOPUKA U BEPOSITHOCTH 7 1 - YMCHHE SICHO
10 | IloBropenue 11 1 (bopmymposats 1
Hmozo: 136 12 apryMEeHTHPOBAHHO M3JIaraTh
Teomerpus CBOU MBICIIN; KOPPEKTHOCTh
1 HexkoTopsie cBeficHNUS U3 TUIAHUMETPUH 12 B obmeHm;
2 Bacaeme s e e
3 [MapayienbHOCTh NPSIMBIX U IIOCKOCTEH _ 16 2 JIOTHUECKH HEKOPPEKTHBIE
4 [leprnieHAMKYIIPHOCTB NPSIMBIX U MJIOCKOCTEHN 17 1
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5 MHororpaHHuKu 14 1 BBICKA3bIBaHU, OTINYATh
6 3aKIII0YUTEILHOE TIOBTOPEHUE Kypca FreOMETPUH 6 TUIoTe3y oT (akra;
10 xmacca - KPEaTUBHOCTH MBIIUICHUS,
Hmozo: 68 4 WHHUIIUATUBY, HAXOIYUBOCTH,
11 kuace AKTUBHOCTb MPU PEIICHUH
1. IToBTOpenne marepuana 10 kmacca 4 1 MaTEMaTUYICCKUX 3a1a1,
2. MHOTO4JICHEI. 10 1 - CIIOCOOHOCTS K
3. Crenenn v KopHU. CTenieHHbIEe QYHKITHH. 24 2 SCTCTUICCKOMY BOCIIPUATUIO
4. [TokasarenbHas U JorapupMudeckas QyHKIHH. 31 2 MaTeMaTHICCKIX °6Tv’eKTOB’
5. Ileppoo6pasHas ¥ MHTErpall. 9 1 3aziat, peIICHHH,
DIeMeHThl MATeMAaTHYECKOH CTATHCTUKH, PpacCyKCHUH.
6. KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEIA. 9 -
VYpaBHeHus U HepaBeHCTBa. CHCTEMBI DOpMBI AeATENBHOCTH Ha
7. yYpaBHEHUH M HEPABEHCTB. 33 2 YPOKE: HCCIICAOBATCIILCKUC
) TosTopeHe. 16 1 MPOCKTHI, MATEMATHUCCKHUE
Hmoso: 136 10 JIKTAHTBI, KPOCCBOPJIBL,
Teomerpus TECTBI, KBECThI, MO3TOBOM
1 HunuHap, KOHyC U 1map 16 1 HTypM
2 OOBeMBI TET 17 1
3 BekTops! B ipocTpaHCTBe 6 -
4 MeTox KoOpIMHAT B MPOCTPAHCTBE 15 1
5 3aKIII0YUTENFHOE TIOBTOPEHHUE MTPU TOATOTOBKE K 14
UTOTOBO# aTTECTAIMH 110 TCOMETPHU
Hmozo: 68 3
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