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INOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma st 11 kimacca paccunTaHa Ha U3y4eHHE MaTeMAaTUKH Ha 0a3oBoM ypoBHe. Ha
KoTopoe oTBoauTcs 3a roj 170 yacoB (5 yacoB B HEIEINIO).

YYEBHO METOJMYECKHNIA KOMILIEKC

1. A. T. Mopaxosuy, II. B. CemenoB. Anrebpa u Hauana matemaruiyeckoro aHammza 10-11
Knacc. YueOHuk - M.: MHeMo31Ha;

2. A.T. Mopakosuu, I1. B. Cemenos , JI. O. denumesa, JI.W. 3apuu, T. A. Kopemxona, T.H
Mumyctuna, A. P. Ps3anoBckuii. Anrebpa n Hayama MaTeMaTthudeckoro aHanm3a 11 kiacc.
3amaunuk — M.: MHeMO3HHa;

3. B. U. I'mu36ypr Anre6pa m Havana ananusa 11 kmacc. KontposbHble paboThl. ba3oBsiii
ypoBeHb - M.: MHeMO31Ha;

4. JI. A. AnekcanapoBa. AnreOpa W Hayanma aHanuza. CamMoCTOATENbHBIE paboThI- M.:

MHeMmo31Ha .
6. I'eomerpus, 10-11 kmacc. CamocrosiTenbHbie U KOHTpOJIbHBIE paboThl / A. II. Epmosa, B. B.
I'onoGopoabko. — M.: Nnexca,

7.3uB b. I'. 'eomerpus: qunaktudyeckue matepuansl i 10, 11 knacca. — M.: [Ipocsenienue,
INJIAHUPYEMBIE PE3VJIBTATBI U3YUEHUS YYEBHOI'O IIPEJIMETA

B o6mact mnpeaMeTHBIX pe3yNbTAaTOB BBIMYCKHUK Ha YIIyOJIEHHOM YPOBHE HAyudyuTCS s
YCHEIIHOTO TMPOAOKEHUST 00pa30oBaHUsl MO CHCHHAIBHOCTSM, CBS3aHHBIM C MPUKIAJIHBIM
HCII0JIb30BAHUEM MATEMATUKU
dnemenmul meopuu MHOHCECE MAMEMAMUYECKOU JI02UKU:
CB00OIHO OTEepHPOBATh MOHATHIMU: KOHEUHOE MHOXKECTBO, DJIEMEHT MHOKECTBA, TTOJJMHOKECTBO,
nepecedeHre, O0ObeIUHEHHE M PAa3HOCTh MHOKECTB, YHMCIIOBbIE MHOXKECTBA HAa KOOPAWHATHOU
IPSMOM, OTPE30K, MHTEPBAJ, MOJYHHTEPBAN, MPOMEKYTOK C BBIKOJIOTOH TOYKOH, rpadudeckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAMHATHOM INTIOCKOCTH;
3a/1aBaTh MHOECTBA NIEPEUUCIIEHUEM Y XapaKTEPUCTUYECKUM CBOMCTBOM;
ONEPUPOBATH MOHATUAMU: YTBEPKACHHUE, OTPUIIAHUE YTBEPKICHHUSI, UCTUHHBIE U JIO’KHBIE
YTBEPXKACHHUSI, IPUUNHA, CTICJICTBHUE, YACTHBIN cIy4ail OOIIEeTo YTBEP:KICHHS, KOHTPIIPUMED;
MPOBEPATH NPUHAJIEKHOCTD JIEMEHTa MHOXKECTBY;
HAXOJHTh MepeceueHre U 00beIMHEHNE MHOKECTB, B TOM UHCIIE MPEACTaBIEHHBIX IpadUuecKu Ha
YUCJIOBOM NIPSMOW U HA KOOPJIAUHATHOM TUIOCKOCTH;
MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXACHUS JIsl 000OCHOBAHUSI UCTUHHOCTH YTBEPKIACHUH.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
HCIIOJIb30BaTh YHUCIIOBBIC MHOXECTBA HAa KOOPJMHATHOM TMpPSAMOM W Ha KOOPAMHATHOMU
IJIOCKOCTH JIJIS1 OTIMCAHUs PEabHBIX IIPOLIECCOB U SIBJIECHUN;
MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKICHUS B CUTYallUsIX IMOBCEIHEBHOM JKM3HHM, NPU PEHICHUH
3a71a4 U3 IPYTrux MpeIMEeTOB.
Yucna u eviparicenun:
CB00OOHO oOmepupoBaTh MOHATHUSMU: HATYpaJlbHOE YHCJIO, MHOXXECTBO HATypajbHBIX YHCET,
[EJI0€ YHUCIIO, MHOXKECTBO IENBIX YKCel, OOBIKHOBEHHAsI APOOb, NeCATUYHAs APOOb, cCMEIIaHHOe
YHUCJI0, PALMOHATIBHOE YHCII0, MHOYKECTBO PALlMOHAIIBHBIX YKCEII, UPPALUOHAIIBHOE YUCIIO, KOPEHD
CTEIEHU N, ICUCTBUTEIIBHOE YUCIIO, MHOXKECTBO JEHCTBUTEIBHBIX YHUCET, T'€OMETpUYEecKas
MHTEpIpeTalys HaTypalbHBIX, LENbIX, PAlMOHAIBHBIX, IEHCTBUTEIBHBIX YNCE;
MOHUMATh M OOBSCHATH PA3HUILy MEXAY MO3WIMOHHON M HEMO3UIIMOHHOW CHUCTEMaMHU 3allhCH
YUCEIT;
MEePEBONTH YNCIIA U3 OJHOU CHUCTEMBI 3aIKCH (CHCTEMBI CYMCIICHHS) B IPYTYIO;
JIOKa3bIBATh M WCIOJb30BaTh MPU3HAKU JCIMMOCTH CYMMBI M MPOM3BEACHUSA IMPH BBINOJTHEHUHN
BBIYMCIICHUN U PEIICHUU 3a/1a4;



BBITIOJIHSITH OKPYTJIEHUE PAllMOHANBHBIX U UPPAIIMOHAIIBHBIX YHCEN C 3aJJaHHON TOYHOCTBIO;
CpaBHMBATh JICHCTBUTENIbHBIE YHCIIa pa3HBIMU CIIOCO0aMU;
yIOPSAOYMBATh YHUCIIA, 3alMCAaHHbIE B BHUJE OOBIKHOBEHHOW U JECATUYHOW ApoOu, uwucia,
3alKCaHHbIE C UCTIOJIb30BAaHUEM apU(PMETHUECKOTO KBaJAPATHOTO KOPHS, KOPHEH cTeneHu Oobliie
2;
Haxoauth HOJI n HOK pa3ubiMu cioco6amMu 1 MCIIOJIb30BaTh UX MPH PEIICHUH 3a/1a4;
BBITNOJIHATH BBIYUCIICHUS U MpeoOpa3oBaHuUs BHIPAKEHUH, CONIEpKAINX JIEHCTBUTENIbHbBIC YHCTa, B
TOM YHCJI€ KOPHHU HATypalIbHBIX CTENEHE;
BBITOJIHATh CTaHJIapTHbIE TOKJIECTBEHHbBIE npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
norapu(pMHUUECKUX, CTETIEHHBIX, HPPAIIMOHAIBHBIX BRIPAKESHUH.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
BBITIOJHATh U OOBSICHSITH CPAaBHEHHE PE3YJIbTATOB BBIYUCICHUN TPU PEHICHUHM MPAKTUYCCKUX
3aJa4, B TOM 4YHCJie TPUOIMKEHHBIX BBIUMCICHUN, UCTIONB3YS pa3Hble CIIOCOObI CpaBHEHUI;
3alMCchbIBaTh, CPAaBHUBATh, OKPYIJIATh YMCIIOBBIE JAaHHBIE PEAJIbHBIX BEJIMYUH C HCIIOJIb30BAHUEM
pa3HBIX CUCTEM M3MEPEHHS; COCTABIATh M OLECHUBATH Pa3HBIMHU CIIOCOOAMH YUCIIOBBIE BBIPAYKEHUS
IpU PEIICHUU MPAKTUYECKHX 3a1a4 U 3aJa4 U3 JPYTrux y4eOHBIX MPEIMETOB.
Ypasnenus unepagencmea:
CBoOOIHO oOmepupoBaTh MOHSATUSMHU: ypaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIC YPaBHEHHS U
HEPAaBEHCTBA, YpaBHEHME, SIBISIOLICECS CJEACTBUEM JPYroro ypaBHEHHS, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, pABHOCHJIbHBIE IPEOOPA30BaHMsI YpaBHEHMUI;
peliaTh pa3Hble BUJIbI YPAaBHEHUN M HEPABEHCTB U UX CHCTEM, B TOM YHCIIE HEKOTOpbIC YpaBHEHHS
3-ii u 4- i1 creneHei, IpoOHO- pallOHAJIbHBIE U UPPALIMOHAJIBHBIE;
OBJIAJICTh OCHOBHBIMH TUTIAMHUIIOKA3aTENbHBIX, norapupMuyecKux, UppalMOHANIbHBIX,
CTCTNICHHBIX YPaBHEHUU M HEPAaBEHCTB U CTAHJAPTHBIMH METOJAaMU UX PEIICHUN M MPUMEHSITh UX
IIpU pELICHUN 3ajay;
MPUMEHSTh TeopeMy be3y K peleHuio ypaBHeHU;
NPUMEHSTh TeopeMy Buera /uis  pelieHus HEKOTOPbIX YpaBHEHUI CTETICHHU BBIILIE BTOPOIA;
MOHUMATbH CMBICII TEOPEM O PABHOCHIIBHBIXM HEPABHOCWJIBHBIX IMPEOOPA30BAHUSIX YpaBHEHUH U
YMETh UX JIOKa3bIBaTh;
BIIa/IETh METOJAMU PEIICHHs] YPAaBHEHHU, HEPABEHCTB U UX CUCTEM,  yYMETh  BBIOMpaTh  METOJ
pelieHns 1 000CHOBBIBAaTh CBOW BBIOOD;
HCIIOJIb30BaTh METOJI MHTEPBAJIOB JJIs PEUICHUS] HEPABEHCTB, B TOM YHCIE APOOHO-PAIIMOHAIBHBIX
Y BKJTFOYAOIIUX B ce0s1 UPPAIlMOHATFHBIC BHIPAKECHHUS;
pemarh anreOpandyeckue YpaBHEHHMsl M HEpaBEHCTBA W HUX CHUCTEMBl C THapaMeTpaMu
anredpandeckuM 1 rpauueckuM MeTo1aMu;
BIIJIETh Pa3HBIMU METOJIAMHU JJOKA3aTEbCTBA HEPABEHCTB;
pemaTb ypaBHEHHUS B IIEJIbIX YHCIIAX;
n300paxaTh MHOXKECTBAa Ha IUIOCKOCTH, 3aJaBaeMble YpaBHEHUSMH, HEPaBEHCTBAMH M UX
CHUCTEMaMU;
CBOOOJHO UCHOJIB30BaTh TOXK/IECTBEHHbIE TPEOOPA30BaHMsI IPU PELIEHUH YPABHEHUNH M CHCTEM
ypaBHEHU U
B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomemos:
COCTaBJISITh M pELIaTh ypaBHEHUs, HEPABEHCTBA, MX CHCTEMbl NpU pPEIICHUH 3a1ad JPYrux
y4eOHBIX IPEMETOB;
BBIMOJHATh OILIEHKY TPaBIONOA00Usl pe3ylbTaToOB, MOJYyYaeMbIX IPU PELIEHUU pPa3INuHbIX
ypaBHEHUH, HEPABEHCTB U UX CUCTEM IPH PEIICHUH 3a]a4 JPYTUX Y4eOHbIX MTPEIMETOB;
COCTABJISITh U pellaTh YpPaBHEHUS M HEPABEHCTBA C MapaMeTpaMH IpPH PEIICHUH 3aad JPYrux
Y4eOHBIX TIPEIMETOB;
COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO WJIM MX CUCTEMY, OINKCHIBAIOIINE PEATbHYIO CUTYALUI0 WIIN
MPUKJIAHYIO 33]1a4y, UHTEPIPETUPOBATH MOJYUYEHHBIE PE3YJIbTAThI;
HCIOJIb30BaTh MPOrPaMMHBIE CpeacTBa TP PEILIEHUH OTJENbHBIX KIIACCOB YPaBHEHUN U



HEPaBEHCTB.
Dynkyuu:

- Bnagets noHATHSMH: 3aBUCUMOCTh BEJIMYUH, (PYHKIIHS, QpTyMEHT ¥ 3HAYCHUE (PYHKIINH, 001acTh
OTpe/ieNIeHUs U MHOKECTBO 3HA4YeHUU (PYHKLMH, TpaguK 3aBUCUMOCTH, Tpapuk (QYHKIHMH, HYIU
(GyHKINY, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, BO3pPACTaHUE HA YHCIOBOM MPOMEKYTKE, yObIBAaHHE HA
YHCIIOBOM IPOMEXKYTKe, HauOoJplllee W HauUMEHbIlee 3HaYyeHHe (YHKUUM Ha YHCIOBOM
MIPOMEXYTKE, IepuoanyuecKas QyHKIUS, TIEPUOJI, YeTHAS M HeUeTHas] (PYHKIIMU, yMETh MPUMCHSITh
3TH MOHATHUS MPU PELICHUH 33/1a4;

- BIIAJIeTh IOHSTUEM CTEleHHas (DyHKIMs, CTPOUTh €€ IpaduKk M yMeTb NPUMEHSTh CBOWCTBA
CTETeHHON (PYHKLIMU MPH PEIICHUH 3a1a4;

- BIAQJIETh TOHATHSAMHU IIOKa3aTeslbHas (YHKIMSA, SKCIIOHEHTA; CTPOUTh UX TIpaduKd U YMETh
MIPUMEHSTh CBOMCTBA MOKa3aTeIbHON (DYHKIIUU MPU PELICHUH 33]1aY;

- BJAJETh TOHATHEM Jorapudmuueckas (QYHKIHS; CTPOUTh €€ TrpaduK M YMETh INPHUMEHSATH
CBOICTBA JOrapupMUUECKON (PYHKIIMU TPU PEIICHUH 3a/1a4;

- BJIQJICTh MOHATHAMH TPUTOHOMETPHUYECKUE (YHKIHHU; CTPOUTH WX TPaUKH M yMETh NMPHUMEHSTh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMI IPU PEIICHUH 3a/1a4;

- BJIaJCTh IIOHATHCM o6paTHa;1 (1)YHKI_[I/I$I; IMPUMCHATDH OTO IMOHATHUC ITPH PCIICHUHU 3aJ1av;

- IHIPUMCHATH IIPpHU PCIICHHMU  3aJdaq CBOICTBa q)YHKHHﬁI YCTHOCTb, IICPHUOAUYHOCTD,
OIrpaHNUYCHHOCTD,

- IPUMEHSTH MPH PEIICHUH 33]a4d peoO0pa3oBaHus TPaQUKOB (HYHKIIHIA;

- BJIaACTh IOHATHAMU YHCJIOBasg II0CJICIO0OBATCIIbHOCTD, apI/I(i)MeTI/I'-ICCKaH U TCOMCTPUYCCKad
porpeccusi; NPUMEHSATh IpPU pPEUIeHWH 3ajJad CBOMCTBa M MpHU3HAKM apU(PMETHYECKOH WU
r€OMETPUYECKON ITPOTPECCUM.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux yueoOHvix npeomemaos:
- OTpeAeNATh MO rpadukaM U MCIONb30BATh AJIs PEHICHUs MPUKIATHBIX 3a/1a4 CBOMCTBA peabHBIX
MPOIIECCOB U 3aBUCUMOCTEHN (HAMOOJBIINE W HAUMEHBIIINE 3HAYCHUS, TIPOMEKYTKH BO3PACTAHUS U
yObIBaHUST (PYHKIUHU, TPOMEXKYTKHA 3HAKOMOCTOSHCTBA, ACHMIITOTHI, TOYKH Ieperuda, mepuoa u
T.L.);
- HIHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOM CUTYalUU;.
- OTIPENENSTH 10 TpaduKaM MPOCTEUININE XapaKTEPUCTUKH TIEPUOTUIECKUX MTPOILIECCOB B OMOJIOTHH,
HKOHOMHKE, MY3bIKE, PAUOCBSI3U U Jp. (aMIUIUTY1a, IEPUOJ U T.IL.).
Dnemenmol mamemamuiecKko2o aHanu3a:
- Bnanetp moHsaTHeM OeCKOHEUHO YOBIBaroIasi T€OMETpUYEcKasl MPOrpeccus U yMeTh MPUMEHSTh
€ro TMpH PEIICHNUHN 3a/1a4;
- IPUMEHSTH JJIA PEIICHUS 3a]1a4 TEOPHUIO MIPEAEIIOB;
- BIIAJIETh MOHATHSIMH OECKOHEYHO OOJIBIITNE U OECKOHEYHO MaJIbIe YHCIIOBBIC TIOCIEOBATEIHHOCTH
Y yMEeTh CPaBHHUBATh OECKOHEUHO Ooubline U OECKOHEYHO Malble TOCIEeI0BATEIILHOCTH; BIAACTh
TIOHATHSIMH: TIPOU3BOIHAS (DYHKIIMH B TOYKE, TPOU3BOAHAS (YHKIINM;
BBIUKCIISTH MPOU3BOIHBIE  AIEMEHTAPHBIX (YHKIUI U UX KOMOUHAIIHIA,
UCCIIeI0BaTh (PYHKIIUU HA MOHOTOHHOCTb U 3KCTPEMYMBI;
CTPOUTH TpapUKU U MPUMEHATH K PEUICHUIO 3a7a4, B TOM YHCJIE C TapaMeTpOM;
BIIAJICTh MOHATHEM KacaTelibHas K Tpaduky QYHKIMU U yMETh NMPUMEHATHh €ro MpHU PEIICHUH
3a/ay;



BJIQJICTh MOHITHSIMH TIepBO0OpazHast QyHKIIMs, ONpEACTICHHBIA HHTETPAJL
pUMeHATh TeopeMy HbroToHa—JIeliOHMIIA 1 €€ CIIeCTBUSA IS PEIICHUS 3a/1a4.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux y4eoHvix npeomemaos:
pemarhb NPUKIAHBIC 3aa4i U3 OWOJIOTHUH, (DU3WKH, XMMHH, SKOHOMHKH U JIPYTUX
MIPEIMETOB, CBSI3aHHBIE C UCCIICOBAHUEM XapaKTEPUCTUK MTPOLIECCOB;
MHTEPIIPETUPOBATH MMOTYYCHHBIE PE3YJIbTATHI.

Cmamucmuka u meopus eepoamHuocmeil, 102uKa UKOMOUHAMOPUKA:
- OnepupoBaTb OCHOBHBIMH ONHCATEIbHBIMU XapaKTEPUCTUKAMU UYHUCIOBOTO Habopa,lOHATHEM
reHepajbHast COBOKYITHOCTh U BBIOOPKOI U3 Hee;
OTEepUPOBATH MOHITUSIMHU: 4acToTa U BEPOSATHOCTb COOBITHS, CyMMa U MIPOU3BEICHUE
BEPOSTHOCTEH, BEIUUCIIATH BEPOSITHOCTU COOBITUH Ha OCHOBE IO/ICUETa YUCIIa UCXOJIOB;
BJIAJICTh OCHOBHBIMU MOHATHAMU KOMOMHATOPUKH M YMETh UX MIPUMEHSTH NPH PEILICHUH 33/a4;
UMETb MPEJCTaBICHUE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;
UMETh IIPEJCTABICHNE O IUCKPETHBIX U HETPEPHIBHBIX CIIYYalHbBIX BEIMYMHAX U PACIpEACTICHUIX,
0 HE3aBUCUMOCTHU CIYYalHbIX BENYHH;
UMETh MPEJCTABIEHUE O MATEMaTUUECKOM OXKUAAHUM U JUCIIEPCUH CITyYalHbIX BEJIUYUH;
UMETh MPEACTABIEHUE O COBMECTHBIX pACHpPEIENICHUSAX CIy4dalHbIX BEJIMYMH; MOHHUMATh CYTh
3aKOHa OOJBIIMX YHCENT U BBIOOPOYHOTO METOA U3MEPEHHSI BEPOSITHOCTEN;
UMETh NPEJCTABICHNE O HOPMAJIbHOM PAaCHpEeesIEHUU U MpUMepax HOPMAJIbHO PACIpeNeICHHbIX
CIIyYalHBIX BEJIUYMH;
UMETh MPEJCTaBIEHUE O KOPPEISINH CITyYalHbIX BETUYHH.
B noeceonesnoii yscuznu u npu uzyueHuu opyzux npeomemos:
BBIUUCIIATH WY OLICHUBATh BEPOATHOCTH COOBITHI B pealbHOM KU3HU;
BBIOMPATH METOJIBI MOIXOASIIETO MPEICTABICHIS U 00pa0OTKH JaHHBIX.
Texcmosuie 3a0auu:
— pelaTth pa3Hble 33Ja4y MOBBIIIEHHON TPYIHOCTH;
QHWIN3UPOBATh YCJIOBME 3aJlaud, BbIOMpAaTh ONTUMAIbHBIA METOJ pElIeHUs 3ajayd,
paccMmarpuBasi pa3JIiyHbIE METO/bI;
CTPOUTb MOJENb PEUICHMs 3aJaud, MPOBOIAUTH JOKA3aTEIbHBbIE PACCYKICHHS IPHU PpEILICHUU
3a/1a4u;
pemath 3a1auu, TpeOyromue nepedopa BapuaHToB, IPOBEPKH YCIOBUM, BEIOOpA ONTUMAILHOTO
pe3ynbrara;
QHAIN3UPOBAaTh M UHTEPIPETUPOBATH IIOJIyYEHHBIE PEIICHUS B KOHTEKCTE YCIIOBUS 3ajaud,
BBIOMPATH pelIeHUs], He IPOTUBOPEYALEe KOHTEKCTY;
MEPEBOUTH NP PEIICHUHU 3a/a4i UH(pOpMalHio U3 OAHON (HOPMBI 3allUCU B JIPYT'YIO, UCIOJIb3YS
IIPU HEOOXOIMMOCTH  CXEMBI, TA0JIUIIBL, TPa(UKH, JUArpaMMBbI.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
pelaTh NPaKTUYECKHUE 3aJa41 U 33Ja4d U3 IPYTUX IPEIMETOB.
T'eomempus:
Bnagers reoMerpuueckMMH MOHATUSIMM IPH PEIIEHUU 337ad M IMPOBEIEHUU MaTeMaTUYEeCKUX
pacCyKICHUN;
CaMOCTOSITENILHO (POPMYITHPOBATH ONPEIEICHUS T€OMETPUUYECKUX (DUTYp, BBIABUTATh TUIIOTE3BI O
HOBBIX CBOWCTBaxX M NMPHU3HAKAX T€OMETPUUYECKUX (QUTyp U OOOCHOBBIBATH WM ONpPOBEPrarh UX,
0000maTh MM KOHKPETH3UpPOBATh pE3yJbTaThl Ha HOBBIX Kiaccax QUryp, MOpOBOAUTH B
HECJIOKHBIX CTydasx KjJacCUPHUKauio GUTyp 1Mo pa3InyHbIM OCHOBAHUSM;
UCCIIEIOBAaThbUEPTEKH, BKIIOYas KOMOWHAIMM QuUryp, H3BJIE€KaTb, WHTEPIPETUPOBATH H
npeoOpa3oBbIBaTh HH(GOPMALINIO, IPEACTABICHHYIO Ha YEPTEXKax;
pelmarh 3a7a4d TeOMETPUYECKOro COJAEp)KaHMs, B TOM YHCJIE B CHUTYyalUsX, KOTJa alrOpUTM
peLIeHHsI He CIIeAYET SBHO U3 YCIIOBHSI, BBINOIHATH HEOOXOJUMBIE JUIS PELICHUS 3aJaul
JIOTIOJTHUTENbHBIE MTOCTPOECHMSI, HCCIEA0BAaTh BO3MOXKHOCTh NMPUMEHEHHS] TeopeM U (hopMmyn ams



pelieHus 3aiay;
— yMeTb GopMyIHpPOBaTh U TOKA3BIBATh T€OMETPUUECKUE YTBEPKICHUS;
— BJIQJICTh MOHATUAMH CTEPEOMETPUH: TIPU3MA, TapAJIICIICIUIIE], TMpaMuIa, TETPadp;
— HMETh NMPEACTaBICHUS 00 aKCHMOMaX CTEPEOMETPUU U CIICJCTBUSX U3 HUX U YMETh MIPUMEHATH UX
P PEILIECHUH 3a/1a4;
— yMETb CTPOUTH CEUEHUSI MHOTOTPAHHHUKOB C UCIIOJIb30BAHUEM Pa3IMYHbIX METO/I0B, B TOM YHCIIE U
METO/Ia CIIEOB;
— HMETh MPEACTABICHUE O CKPEUIUBAIOIINXCS MPSIMBIX B MPOCTPAHCTBE U YMETh HAXOJUTh YTOJ U
PacCTOsIHUE MEXKITY HUMU;
— MPHUMEHSTh TEOPEMbI O MapauIeIbHOCTU MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE MPHU PEUICHUH
3ajady;
— yMETbh MIPUMEHSTH MAPAIIICIBHOE MPOSKTUPOBAHUE sl H300pakeHus puryp;
— yMETb MPUMEHSTH MEPIECHIUKYISIPHOCTU MPSIMON U TUIOCKOCTH MIPH PEIICHUH 33]1aY;
— BIAJIETh MMOHATUSIMH OPTOTOHAJILHOE MPOSKTUPOBAHNE, HAKJIOHHBIC U UX MPOEKIIHUH, YMETh
MPUMEHSITh TEOPEMY O TpeX MEePHEHAUKYISIpax MpH PelIeHUH 3a1ay;
— BIQJICTh TOHATUSAMHU PACCTOSIHHE MEXKTy (UTypaMu B TMPOCTPAHCTBE, OOIMIMN MEPHEHAUKYISP
JIBYX CKPEIIMBAIOLIUXCS MPSIMBIX U YMETh MPUMEHSThH UX MPU PEIICHUH 337aY;
— BIQJIETh MOHATHUEM YTOJI MEXIY HPSIMON M TUIOCKOCTHIO U YMETh MPUMEHSTh €ro MpU PElICHUH
3ajady;
— BJIQJIETh TOHSATHSMH JIBYTPAHHBIA YTOJI, YroJd MEXAY IUIOCKOCTSIMH, TEPHEHANKYISIPHbBIE
MJIOCKOCTH M YMETh IPUMEHSTh UX NIPU PEIICHUH 33]1a4;
— BIQJETh MOHATHSMH IMpHU3Ma, Mapajlieenune] U MPUMEHSITh CBOMCTBA Napajulefienurnena mpu
pelIeHuu 3a/1ay;
— BIJIETh MTOHATUEM MIPSIMOYTOJIbHBIN Mapaieenure]] 1 MIPUMEHSITh €ro MPHU PElIeHUH 33]1aY;
— BIQJETh TMOHATUSMHU MUPAMUJA, BUABl MHUPAMHJ, SJIEMEHTHl MPaBUIbHON MHpaMUABl U YMETb
MPUMEHSTh UX NP PELICHUH 3a]1aY;
— HMETh MpEeJICTaBIIEHNE O TeopeMe Diiiepa, MPaBUIbHBIX MHOTOIPAHHUKAX;
— BJIaJIETh TOHSATHUEM IUJIOMIAU TOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh HPHUMEHSTH €ro IpHu
pelIeHny 3a/1ay;
— BIJeTh MOHATHSMH TeNa BpalleHus (IWJIMHApP, KOHYC, map u cdepa), UX CEUYCHUS U yMETh
MPUMEHSATH UX TIPU PELICHUU 3a/1a4;
— BJIQJIETh TIOHSATUSMU KacaTeJIbHbIE MPSMbIE U TJIOCKOCTH U YMETh MPUMEHSTh U3 TPHU PEHICHUN
3a/1a4;
— WMETh MPEACTABICHUS O BIIMCAHHBIX M OMHCAHHBIX CPepax U yMETh MPUMEHATh UX MIPU PEIICHUN
3a/1ay;
— BIAQJIETh MOHATHIMH 00beM, 00beMbl MHOTOTPAHHUKOB, Tel BpalIeHWs U TPUMEHATh UX MpH
pELIeHNH 3a/ay;
— HMETh MpEICTaBICHUE O pa3BEepPTKE IWIMHAPA M KOHYCA, IUIOMIAJM TMOBEPXHOCTH LWJIWHIpA U
KOHYCa, YMETh MPUMEHSITh UX MPHU PEIICHUN 33/1a4;
— HWMEeTh IPEeCTaBICHUE O TJIOMaaAu chepbl U yMETh IPUMEHSTD €ro MPU PEIIeHUH 3aay;
— yMETb pelaTh 3aJa4i Ha KOMOMHAIIMU MHOTOTPAHHUKOB U TeJl BPAIllEHUS;
UMETh TMpEACTaBIEHUE O MOAOOMH B MPOCTPAHCTBE M YMETh pellaTh 3aJadyd Ha OTHOIICHHE
00BEMOB U IJIOMIAJIEH TOBEPXHOCTEH MOAOOHBIX PUTYD.
B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomemos:
— COCTaBJISITH C UCITOJIb30BAaHUEM CBOWCTB Fr€OMETPHUECKUX (PUTYp MaTEMaTHUYECKUE MOJIETH
JUTS pellieHus 3a/1a4 PaKTUYECKOro Xapakrepa M 3a7a4 U3 CMEXHBIX JTUCIMILINH,
— HCCIIEIOBATh MOJIYYEHHBbIE MOJEIM W HHTEPIPETUPOBATH PE3yJIbTaT.

BeKmopbl u Koopdunambl 6 npocmpancmee:

— BrnageTp noHATHUAMU BCKTOPBI U UX KOOPAWHATHI;



— YMETbh BBINOJHSATH ONEpalii Ha/l BEKTOPAMU;
— HCIOJB30BaTh CKAISIPHOE MTPOU3BECHUE BEKTOPOB MPHU PEIICHUH 33/1a4;
— TMPUMEHSTh YPAaBHEHHE TIJIOCKOCTH, (DOPMYITY PACCTOSHUS MEXKy TOUKaMH, ypaBHEHHUE chephl MTpH
pEIICHUH 3a/1a4;
— TMPUMEHSTH BEKTOPBI U METOJI KOOPAUHAT BIIPOCTPAHCTBE MPU PEILICHUU 3a/1a4
Hcmopua mamemamuxu:
— HwmeTtsh npencraBieHre 0 BKIAJE BBIIAIONMIUXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKH,
— TOHHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccuu.
Memoowsr mamemamuru:
— Hcnonb30BaTh OCHOBHBIE METO/IbI JIOKA3aTEIbCTBA, IPOBOJIUTh  JIOKA3aTEIbCTBO M BBINOIHSTH
OTIPOBEPIKEHHE;
— TMPUMEHSTh OCHOBHBIE METO/IbI PEILICHHSI MAaTEMATUYECKUX 33/1a4;
— HAa OCHOBE MATEMaTHYEeCKHX 3aKOHOMEPHOCTEW B TPUPOJIE XapaKTepU30BaTh KpacoTy U
COBEPIICHCTBO OKPYXKAIOIIET0 MUPA U MTPOU3BEICHUIN HCKYCCTBA;
MIPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI MPU
pElICeHNM MaTeMaTUYEeCKUX 3aJlay; I0JIb30BAThCS NPUKIAAHBIMU TIpOrpaMMaMH M MpOrpaMMaMu
CHMBOJIGHBIX BEIYHMCIIEHHH 11 HCCIEA0BAaHUI MAaTEMAaTHYECKUX 00OBEKTOB.

Buvinycknuk na yenyonennom ypoene noayuun 603MOMNCHOCHb HAYYUMbCA:
s obecrieueHus BO3MOKHOCTH YCIEIITHOTO TMPOJOJDKSHHUS 00pa30BaHUS IO CHEIHATBHOCTSIM,
CBSI3aHHBIM C OCYIIIECTBJICHUEM HAyYHOU U UCCIIEIOBATEIHCKOM 1eATEeIbHOCTH B 00JIACTH
MAaTEMaTUKU U CMEXKHBIX HAyK
Dnemenmul meopuu MHONCECME U MAMEMAMUYECKOU JI02UKU:
— OmnepupoBaTh TMOHSATHEM OIPEICICHHS, OCHOBHBIMH BHUIaMHU ONpPEICIICHUH, OCHOBHBIMU
BUJIAMH TEOPEM;
— TIOHMMATh CYyTh KOCBEHHOI'O JJOKA3aTEbCTBA;
—  OMNEpUPOBATH MOHATUIAMU CUETHOTO U HECUETHOTO MHOXECTBA;
— TOPUMEHSTh METOJ MaTeMaTUYEeCKOM WHAYKIMU I MPOBEACHUSA PACCYKICHUN U
JIOKa3aTeJIbCTB U TP PEIICHUM 3a/1a4.

B noeceonesnoii ycuznu u npu usyueHuu Opyzux npeomemos:

— HUCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN

— SI3BIK U SI3BIK JIOTWKM JJIS1 OMMCAaHUsS pealibHBIX MPOLIECCOB U SBJICHUM, MPU peIIeHUH 3a7a4
JIPYTUX y4eOHBIX MPEIMETOB

Yucna u evipasricenun:

— CcBOOOAHO ONEPHUPOBATh YMCIOBBIMU MHOXKECTBAMHU MIPU PEIICHUH 33/1a4;

— TOHUMAaTh IPUYUHBI U OCHOBHBIE UAECU PACIIMPEHUS YUCIOBBIX MHOXKECTB;

— BJAJIETh OCHOBHBIMH MOHATUSIMU  TEOPUU JIETUMOCTHU IIPU PELLICHUH CTaHIapTHBIX 3a]a4

— HMMeTh 0a30BbIE NPEJICTABICHHUS] O MHOXKECTBE KOMIUIEKCHBIX YHCEIT;

— CBOOOAHO  BBINOJHATH  TOXKJAECTBEHHbIE  NPEOOpa3OBaHUS  TPUTOHOMETPUYECKHX,
Jorapu(pMHUECKUX, CTENEHHBIX BBIPaKEHUII;

— Biazaets popmynoi OuHoma HeloToHa;

— TPUMEHSTb IPU PEILICHUH 3a/1a4 TeopeMy o JInHeiHoM npenctasieHun HO/L;

— TPUMEHSTH IIPH pelieHnu 3a1ad Kuraiickyio Teopemy 00 ocTaTkax;

— TPUMEHSTh IPU pelIeHn  3a1a4 Manyio Teopemy DPepma;

— YMETb BBINOJHSATH 3alIUCh YKCa B TO3ULMOHHON CHCTEME CUUCIICHHUS;

— TPUMEHATh MpU pelICHHM 3a/ad TEOPETUKO-YMCIOBbIe (YHKIMM: 4YHCIO U CyMMa
nenuTenen, GyHkmuo Diiepa;

— TIPUMEHATb IPU PEILICHUH 3a/1a4 [EMHbIe IpOoOu;

— TMpPUMEHSTh TpPH PELIEHUH 33Jad MHOTOUWIEHbl C JCWCTBUTEIbHBIMU W  LEJIBIMU
KodhuLeHTamu;

— BJAACTh TOHSATHSMH TPHUBOJAMMBIA W HETPHUBOJUMBI MHOTOWIEH W TPUMEHATh WX MpPU



peLIeHuN 3a/1a4;
— TPUMEHATH IpU perieHuy 3a1a4 OCHOBHYIO TeOpeMy alureopsl;
— TPUMEHATh NPH PELICHWU 3a1ad NpocTelIme (QYHKIUH KOMIUICKCHOW NEepeMEHHOW Kak
reoMeTpHUECKUe PeoOpa3oBaHuUs.
Ypasnenus unepasencmea:
CBOOOJIHO OINpPENENsATh TUIl U BBIOMPATh METOJ pEIICHUS IIOKa3aTeNbHbIX u
JOrapu(pMHUUECKUX YpPAaBHEHHH W HEPABEHCTB, HPPALMOHAJIBHBIX YpPaBHEHHH U HEPABEHCTB,
TPUTOHOMETPUUYECKHUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
CBOOOJTHO pelIaTh CUCTEMBbI JINHEWHBIX YPaBHEHUH;
peuarb OCHOBHBIE THUIIBI YPABHEHUN U HEPABEHCTB C IIapAMETPaMHU;

[IPUMEHATH IIpY penieHuu 3a1a4 HepaseHcTBa Komm —byHsAkoBckoro, bepHyiuy;
MMETBH IIPEACTABICHUE O HEPABEHCTBAX MEKIY CPEJHUMHU CTEIICHHBIMU.
Dynukyuu:

— BJIAACTH MOHATUCM ACUMIITOTHI U YMCTb €TI0 IIPUMCHSATH IIPpHU PCIICHHUU 3a1a4;

— MPUMEHSITh METO/bI PEIICHUS npocrednmx audQepeHnnanbHbIX  ypaBHEHHH MEPBOTO U
BTOPOTO HOPSI/IKOB;
Inemenmol mamemamuyeckKo2o aHAIU3A:
CBOOOJIHO BIIAIETh CTaHAAPTHBIM aIllapaTOM MaTEeMaTUYEeCKOro aHajliu3a [y BBIYMCICHHUS
IPOM3BOJIHBIX (PYHKIIUH OTHOM IepeMeHHOMH;
CBOOOJTHO TPUMEHATH amnmapaT MaTeMaTHYecKOro aHalu3a Jisi HUCCIelNoBaHMS (QYHKIUH u
IIOCTPOEHNUS TPpapMKOB, B TOM UHCJIE UCCIIEI0BAHUS Ha BHITYKIIOCTb;
OIIEpUPOBAThH MOHATHEM IEPBOOOPA3HON (PYHKIIMM 111 peLIeHus 3a1ay;
OBJIQIETh OCHOBHBIMM CBesleHUsIMM 00 wuHTerpaie HproToHa—JleiiOHMIa M ero mnpocrediunx
IPUMEHEHHUSX;
OIIEpUPOBATH B CTAHIAPTHBIX CUTYAIUSIX MPOU3BOJAHBIMU BBICIIMX ITOPSIIKOB;
YMETh PUMEHSTH [IPU PEIICHUH 3a7ad CBOMCTBA HENPEPHIBHBIX (DYHKITHIA;
yMETh IPUMEHSTh [IPU PELICHUHU 3aa4 TeopeMbl Beliepiirpacca;
YMETh BBIIOJHATh MPUOJIMKEHHbIE BbIYMCICHUS (METOJbl pPELICHUs YPaBHEHUH, BBIUMCIICHUS
OTIpEIeNIEHHOTO UHTErpaia);
YMETh NMPUMEHSTH PUIOKEHNE TPOU3BOJHON U ONPEIEICHHOTOMHTErpaia K pelIeHUI0  3a7ady
€CTECTBO3HAHNS;
BJIAJIeTh MOHATUSAMU BTOpas MPOU3BOJHAS, BBINYKIOCTh Tpaduka QyHKIMM U YMETh HCCIENIOBATh
(YHKIUIO HA BBITYKJIOCTb.
Cmamucmuka u meopus 6epoamuocmeil, 102UKa U KOMOUHAMOPUKQ

UMETb MPEJCTaBICHNE O IEHTPaIbHOU NpeeIbHOM TeopeMe;

UMETb MPEJCTaBICHNE O BBIOOPOUHOM K03 (ppULIMeHTe KOppeNsSUM U JIMHEHHOH perpeccuy;

UMETh MPEJCTABICHHE O CTATUCTHUUECKUX TMIIOTE3aX M MPOBEPKE CTATHCTUYECKOMI UMOTE3bl, O
CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAUUMOCTH;

UMETb MPEJICTABIICHHUE O CBSA3H IMITMPHUECKUX U TEOPETUIECKUX PACTIPEICTICHUN;

UMETb MPECTaBICHNE O KOAUPOBAHUM, IBOUYHOM 3aMHCH, TBOUYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMU MOHATUAMHU Teopuu rpados (rpad, BepunHa, pedpo, CTENEeHb BEPIIUHbI, TyTh
B rpade) 1 yMeTh IPUMEHSTh UX IPU PELICHUHU 3a/1a4; UMETh MIPEJCTaBICHHUE O AEPEBbSIX U YMETh
NPUMEHSTH MTPH PEIICHUH 3a7ay;

BJIAJICTh MMOHATHEM CBS3HOCTb U YMETh MPUMEHATh KOMIOHEHTHI CBSI3HOCTH IIPH PELLICHUH 3aj1ay;
YMETh OCYIIECTBIATH IyTH IO pedpam, 00Xo/1bI pedep 1 BepUIMH rpada;

UMETh TpejcTaBlIeHUuEe 00 »JIHIepOBOM M TaMUIBTOHOBOM MyTH, HMETh IPEJICTaBIEHHE O
TPYAHOCTH  3aJaud HAXOXKICHUS TaMUJIbTOHOBA ITYTH;

BJIAJICTh TOHATHUSMH KOHEYHBIE W CUETHBIE MHOXKECTBA M YMETh WX MPUMEHATh NPU PEIICHUN
3aja4;



— yMETb MPUMEHSTh METOJI MATEMATHUECKON HHIYKIUY;
yYMETb PUMEHATh NpUHIMN J{upuxiie npu perieHun 3aaad.

— T'eomempus:

— Hwmers npencraBieHne 00  aKCHOMaTHYECKOM METOJE;

— BIAJAETH IOHATHEM I'€OMETPUYECKUE MECTAa TOYEK B IIPOCTPAHCTBE M YMETh NPUMEHATh UX IS
peleHns 3a1a49; yMeTh IPUMEHATh Ul PEIICHUs 3aa4 CBOMCTBA IUIOCKHUX M JBYTPAHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMBI KOCUHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJIA;

— BIAJETH IOHATUEM NEPIEHIUKYIIPHOE CEYECHUE MPU3MBI U YMETh IIPUMEHATH €r0 IIPU PEUICHUH
3ajad4;

— HMETb NPEJCTABICHNE O  JABOMCTBEHHOCTH IIPABUJIBHBIX MHOTOIPAHHUKOB;

— BJIAJIETh IOHATHSAMHU LEHTPAIbHOE M NApPAJLICIbHOEC IPOCKTUPOBAHME M IIPUMEHATH WX IIpU
IIOCTPOCHUHU CEYEHNUI MHOTOTPAHHUKOB METOIOM IPOCKIUH;

— HMETh IpPEACTABICHUE O pa3BEpPTKE MHOIOTPAHHMKA M KpaTdaillleM IIyTM Ha IIOBEPXHOCTH
MHOT'OTpaHHMKa;

— HMETb NIPEJCTABICHNE O KOHNYECKUX CEYCHHUSX;

— HUMEeTh NpeACTaBICHUE O Kacaroluxcs chepax U KOMOMHALMYU TeJl BPAIEHUS U YMETb IPUMEHSTh
UX IIpU PELICHUM 3a/1ay;

— TPUMEHSTH MPU PEUICHUH 33124 (OpMyITy pacCTOSIHUS OT TOYKH JI0 TUIOCKOCTH;

— BJIAJETh PA3HBIMHU CIIOCOOAMU 3a/1aHUS MPSMOU YPaBHEHUSMHU M YMETb NPUMEHSTH MPH PELICHUH
3a/1a4;

— IPUMEHATH [IPU PELICHNN 3aJa4 U I0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN METOJ U METOJ KOOPJMHAT;

— HWMETh MpEeJCTaBIeHHEe 00 akcnoMmax o0beMa, MPUMEHATH (HOpMyIbl 00BEMOB MPSIMOYTOJIHHOTO
napajuieenuneaa, Npyu3Msl A TUPAMUIBIL, TETPAdApPA IIPU PELICHUH 3a1a4;

— IPUMEHSTb TEOpPEeMbl 00 OTHOIIEHUSIX 0OBEMOB IIPU PEIICHUH 3a/1a4;

— NIPUMEHATh MHTErpai Uil BBIUUCIEHUS O0ObEMOB U MOBEPXHOCTEH Ted BpAallleHUs, BHIYMCICHUS
oM ceprueckoro mnosica 1 06beMa 1apoBoro Clios;

— HMETh MPEJCTaBICHUE O ABWKEHUSAX B IPOCTPAHCTBE: IAPAUICIBHOM IIEPEHOCE, CUMMETPUHU
OTHOCHTEJIBHO IIJIOCKOCTH, LIEHTPAJIIBHONM CUMMETPHH, IIOBOPOTE OTHOCUTENIBHO IPSIMOU, BUHTOBOM
CUMMETPUH, YMETh IPUMEHSATD UX IIPH PELICHUM 33]1a4;

0 MMETh MPEACTABICHHUE O IJIOMAN OPTOrOHAJIBHON NPOEKIINH;

— HMETh NIPEJCTABJICHUE O TPEXTPAHHOM M MHOTOIPAHHOM YTIJI€ M MPUMEHATH CBOMCTBA INIOCKUX
YIJI0B MHOTOTPAHHOTO YIJIA IIPY PEILIEHUH 3a/a4;

— HMETh NPEJCTaBICHUS O MpeoOpa3oBaHUU MOJAOOMS, TOMOTETUH W yMETh MPUMEHITh UX HpH
pEILEHNN 3a1a4.

Bexkmopul u koopounamut 6 npocmpancmee:

— HaxoJUTh 00BEM Mapajulesenunesia u TeTpadipa, 3a1aHHbIX KOOPJMHATAMH CBOMX BEPIINH;

— 3aJaBaTh NPSMYIO B IPOCTPAHCTBE;

— HAaXOAMTb PACCTOSHUE OT TOYKH J0 IJIOCKOCTH B CUCTEME KOOPJAUHAT;

— HaxOJUTh PACCTOSHHE MEXIY CKPEIIMBAIOLIIMMUCSA NPSIMBIMH, 3aJaHHBIMH B CHCTEME
KOOpJUHAT.
Memoowvt mamemamuxu:
— NPUMEHATh MaTEMaTUYECKHE 3HaHUA K  MCCIEAOBAHUIO  OKPYXKAaloIIero Mupa
(MozmenupoBaHue (PU3NYECKHUX MPOLIECCOB, 33/1a41 SKOHOMUKH).

CoaepsxkaHnue nmporpaMmbl
AJIredpbI M HAYAJIA MATEMATHYECKOI0 AaHAJIN3a
1. IToBTOpenne marepuaia 10 kiacca (44)
IloBTOpenue. PemeHne 3agad C UCHOJIB30BAHMEM CBOWMCTB 4YHCEI M CHCTEM CYHUCIICHMS,
JEJIMMOCTH, J0JIEM M 4acTeW, MpOLEHTOB, MOAYJIeH uMcen. PenieHuwe 3agad ¢ MCIOIB30BaHUEM
CBOWCTB CTEMEHEW M KOpPHEH, MHOTOWICHOB, MpPeoOpa3oBaHUN MHOTOUYWICHOB U JIPOOHO-



paLMoOHaNbHBIX BbIpakeHUM. PeleHue 3a1ad ¢ UCIOIB30BAHMEM I'PAJyCHOM Mephl yria. Monynib
yuclia U ero cBoicTBa. PemeHune 3aqad Ha JBU)KEHUE U COBMECTHYIO pabOTy, CMECH M CILUIABHI C
MOMOIIBIO JIMHEWHBIX, KBAJAPATHBIX U JIPOOHO-PAIIMOHAIILHBIX YPaBHEHUH W UX cHCTeM. Pemenue
3a7a4 C IOMOIIbK0 YMCIOBBIX HEPABEHCTB W CUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C
NPUMEHEHHEM M300paKEHUSI YHCIOBBIX TNPOMEXKYTKOB. PemieHue 3agad ¢ HCIOIb30BaHHEM
yiCIOBBIX (yHKUMH u ux rpadukoB. lcmnonb3oBaHue CBOWCTB U TpaQUKOB JIHUHEHHBIX H
KBaJpaTUYHBIX (PYHKIUH, 00paTHON MPONOPIMOHATILHOCTH.

I'padmyeckoe pemieHue ypaBHEHHH M HepaBeHCTB. lcmoib30BaHHME HEPABEHCTB U CHCTEM
HEPaBEHCTB C OJHON NEPEMEHHOH, YUCIOBBIX NMPOMEXKYTKOB, UX OOBEIUHEHUN M TEPECEUCHHU.
[IpumeHeHue mpu peleHUH 3ajady CBONCTB apU(PMETHUECKON U T€OMETPUYECKOM MpOrpeccHH,
CYMMHPOBaHHsI OECKOHEYHOH CXOASIIEHCS TeOMETPUIECKON TPOTPECCUH.

2. Crenenu u kopuu. Crenennnie pynkuuu (15 4) Kopuu u crenenu. Kopens crenenu n>1 u ero
cBoiicTBa. CTemeHb C palMOHAJIbHBIM IIOKa3aTeneM U ee cBoiicTBa. lloHsATue o creneHu ¢
JNEUCTBUTEIBHBIM ITOKa3aTesieM. CBONCTBA CTENEHU C JAEHCTBUTEIBHBIM NOKa3zaresneM. CTereHHbIe
(GyHKIMHU, UX CBOMCTBA U rpaduKH.

3. Iloka3areabHast u Jorapupmuyeckas pynkuuu (23 4) .

Jlorapudm. Jlorapupm uucma. OcHOBHOe Jorapudmuueckoe ToxaectBo. Jlorapudm
MIPOU3BENICHUS], YACTHOT'O, CTEIIEHH; MEPEXO0] K HOBOMY OCHOBaHMIO. JIeCATUUHBIA U HATypaJbHbII
norapudmsl, yucio e. [IpeodpazoBaHust MPOCTEHIINX BHIPAKECHUH, BKIIIOUAIOIINX apu(PMeTHIecKue
omepaiy, a TaKXKe ONepaluio BO3BEJACHUS B CTENEHb U ONEpaluio JIorapudMUPOBaHUS.
[TokazarenpHast u Jsorapudmudeckas (QyHKIMH, X cBoiicTBa W rpaduku. [lokazarenbHeie |
norapuMuUeckue ypaBHeHHs U HepaBeHcTBa. [luddepeHuupoBaHue mOKa3aTeNbHON U
norapupMUIEcKOr (QyHKITHA.

4. IlepBooOpa3Hasi u uHTEerpaJ. (7 4)

[TepBooOpasnas. IlpaBuna HaxoXaeHus nepBooOpaszHbix. [lnomans KpUBOIWHEHHON Tpameiuu.
Wuterpan u ero BbluncieHue. Bplumcienue twiomanei ¢Guryp ¢ MOMOIIBIO HHTETPAJIOB.
[TpumeHeHre TPOM3BOTHON M MHTETpajia U peeHns (PU3NIECKHX 3a/1a4.

OcHosHas yenb — O3HAKOMHUTH C IOHATHEM HWHTErpajla U UHTEIPUPOBAHUEM KAK OIepaluen,
obOparHo# udepeHnpoBaHuIo.

5. BeposiTHOCTH M CcTATHCTHKA. (28 1)

UucnoBble XapaKTEpUCTUKU CIy4yailHbIX BEIMYMH: MAaT€MaTH4YeCKOe OXHJaHWe, TUCIepcus U
CTaHJapTHOE OTKJIOHEHME. [IprmMeprl NMpUMEHEHHUs] MAaTEMaTHYECKOIO OKMJAHUSA, B TOM 4YHCIE B
3aJlayax U3 MMOBCEJAHEBHOM XKM3HU. MaTreMaTHuecKkoe oKuJaHue OMHApHOM CllydaliHON BEJIMYMHBI.
MaremaTuueckoe OKHUIAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MareMaTndeckoe OXUAAHHE H
JUCTIEPCUsl TEOMETPUYECKOT0 U OUHOMUAIIBHOTO pacrpeaeneHui.

3akoH OOJBIIMX YHCEN M €ro pojib B Hayke, NpHpoje U oduiectBe. BbIOOpOUHBI MeTOX
HCCIIE0BAHUM.

IIpumepsl HENpEpBIBHBIX Cly4yailHbIX BenuuuH. lIoHATHE O IUIOTHOCTM pacnpenencHus. 3ajgayd,
MPUBOJIALINE K HOPMAJIbHOMY pactipesieseHuto. [[IoHsaTHe o0 HopManbHOM pacIpeieIeHUH.

6. YpaBHenus u HepaBeHcTBa. CucTeMbl ypaBHeHHH M HepaBeHCTB (16 1) .

PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, cucTeM. OO0IIMe METOABI PEIICHUsI ypaBHEHUH. Perenue
HEPABEHCTB C OJHOM NEPEMEHHOM. YpPaBHEHMS UM HEPABEHCTBA C JByMs IepeMeHHbIMU. CHucTeMa
YpaBHEHUW. YPaBHEHHUs U HEPABEHCTBA C ITapaMeTpaMHu.

1. O6o0marouiee mopropenue (26 4)

I'eomeTpus

1. Mertoa xoopauHat B npocrpancree. JIpuxenus. (20 4)

[IpssMoyronbHas cucrema KoopauHar B mpocTpaHcTBe. KoopaunaTel BekTtopa. CBs3b MEXITY
KOOpAMHAaTaMM BEKTOPOB M KoopAuHaramMu Todek. [Ipocreiimme 3agaun B KOOpIMHATaX.
VYpaBHeHue cdepbl. Yroa Mexay Bekropamu. CKalasipHOE MPOU3BEIEHHE BEKTOPOB. BriuncieHue
YIJI0OB MEXIy NPSAMBIMH U IIOCKOCTSMHU. YPaBHEHHME IUIOCKOCTH. lLleHTpanpHas cuMMeTpus.



OceBas cummerpus. 3epkanbHas cumMeTpus. [lapamiensuslil nepenoc. IlpeoGpa3oBanue moxoousi.
[Tonsitue BekTopa. PaBeHCTBO BeKTOpOB. Cli0kKEHHE M BhIUMTaHUE BEKTOPOB. CyMMa HECKOJIBKHUX
BEKTOPOB. YMHOK€HUE BeKTOpa Ha yucio. Kommiuanapueie BekTopsl. IIpaBuio napannenenumnesa.
Pasnosxenne BekTopa 1o TpEM HEKOMILIAHAPHBIM BEKTOPaM.

2. Humnap. Konyc. ap. (15 v)

[Honsatue nununapa. [nomane noepxuoctu mwinHapa. [lonarue konyca. [lnomans noBepxHoCTH
KoHyca. Yceu€HHblii konyc. Cdepa m map. Bzammuoe pacnonoxeHue chepbl U IUIOCKOCTH.
Kacarenbnast minockocts k cdepe. [Inomanb cheprl. Bzanmuoe pacnonokenue chepbl U MPSIMOI.
Cdepa, BnucaHHas B NIMIMHIPUYECKYI0 NOBepXHOCTh. Cdepa, BHHMCaHHasT B KOHHUYECKYIO
MOBEPXHOCTh. CeueHUsI MIMHIPUIECKON TOBEPXHOCTU. CeueHuss KOHUYECKON ITOBEPXHOCTH.

3. O0bémbl Tea. (14 1)

[Tonstue o6bEMa. OOBEM mpsiMOyroJpHOTO Mapaienenumnena. O0bEM npsamoit npu3sMbl. O0bEM
nuIrHIpa. Beraucnenne 00bEMOB TEIl ¢ TOMOIIBIO HHTETPAJIOB.

O06bEM HakioHHON TIpu3Mbl. O0BbEM nupamuasl. O0BEM KoHyca. OO0BéM mapa. O0BEM MIAPOBOTO
CETrMEHTa, IApOBOTO CJIOS M MIApOBOTO ceKkTopa. [momans cdeps.

4. IloBTOpenue. Pemenne 3agay.

B cootBerctBum ¢ PaGoueit mporpammoii Bocmutanus MBOY «CII Ne37» cosnmath
ONaronpusATHBIE YCIOBHS ISl YCBOCHHS IIKOJbHUKAMU COLIMAJIbHO 3HAYMMBIX 3HAHUU — 3HAHUM
OCHOBHBIX HOPM H TPAJHIIMIA TOTO OOIIECTBA, B KOTOPOM OHU XKUBYT. Clienarh MpaBHILHBIA BBIOOD
CTapILEKIACCHUKAM MOMOKET MMEIOIIUICS Y HUX PEabHbI MPAKTUYECKUM ONBIT, KOTOPbIA OHU
MOTYT MPHOOPECTH B TOM YHMCIIE U B IIKOJIE. Ba)HO, 9TOOBI ONBIT OKA3aJICsl COIMATIBLHO 3HAYMMBIM,
TaK KaK MMEHHO OH IIOMOKET TFapMOHMYHOMY BXOKJICHHUIO IIKOJBHMKOB BO B3POCIYIO KU3Hb
OKpY>KaIOILIEero ux o0IIecTBa.

Jro:

- OIIBIT JIeJI, HAIIPABJIEHHbBIX Ha 3a00TY O CBOEH CeMbe, POAHBIX U OJIN3KUX;

- TPYZ10BOH OMBIT, ONBIT YYaCTUS B IPOU3BOICTBEHHOM MPAKTHUKE;

- OIIBIT J1€J1, HAIIPaBJIEHHBIX HA M0JIb3y CBOEMY POAHOMY T'OPOAY WM CEly, CTPAHE B LIEJIOM,
OTIBIT JIEATEIHHOTO BBIPAXKEHUSI COOCTBEHHON I'Pak1aHCKOM TO3HIINH;

- OMBIT MPUPOJTOOXPAHHBIX JIE]T;

- OTBIT Pa3pelIeHHs BOSHUKAIONINX KOH(MIMKTHBIX CUTYAIMH B IIKOJIE, JOMA WM Ha YIIHIIE,

- ONBIT CaMOCTOSITEIBHOTO TPUOOPETEHHS] HOBBIX 3HAHWW, TIPOBEIECHUS HAYYHBIX
WCCIEA0BaHMH, ONBIT IPOEKTHOU J€ATEIbHOCTH;

- OTIBIT U3YYECHUS, 3AIUTHl M1 BOCCTAHOBJIEHUS KYJbTYPHOTO HACJIEIUS YEJIOBEYECTBA, OMBIT
CO3/1aHUS COOCTBEHHBIX MPOU3BEICHUN KYIbTYPHI, OTBIT TBOPYECKOTO CAMOBBIPAKECHHS;

- OMBIT BEJCHUS 3/T0POBOTr0 00pasa KU3HU U 3a00THI O 3JJ0POBBE APYTHX JIOJIEH;

- ONBIT OKa3aHWS MOMOIIM OKPYKAIOIIUM, 3a00Thl O MalbIlIaX WA TMOXHWIBIX JIOISX,
BOJIOHTEPCKHUH OIBIT;

- OMBIT CaMONO3HAHUS U CaMOaHaIN3a, OMNbIT COLUAIBHO MPUEMIIEMOTO CAMOBBIPAKEHUS U
camopeaJin3aluH.
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