IL1anupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOro npeamera «MaTteMaTHKa»

IIpenmeTHbIE pe3yIbTaThI:

B pesynbrate um3ydeHuss yuyeOHoro mpeamera «MaremaTuka» Ha YpOBHE CpPEIHErO OOILero
o0pa3oBaHuUs:

Yri1y0/1eHHBIH ypOBeHb

«CHCTEMHO-TeopeTHYeCKHe Pe3yabTaThD»

|. Beinycknux nayuumcs Il. Boinycknuk noayuum 603modicHocmo
HAyuumscs

s yenemnoro npoaopkenus oOpasoBanust | s obecriedeHust BO3SMOKHOCTH YCIICIIHOTO

10 CHEUATBHOCTSM, CBSI3aHHBIM C MPOJOHKEHUSI 00pa30BaHUs MO CHEIUATBHOCTSIM,

IIPUKIJIAIHBIM HUCII0JIb30BAHUEM MaTEMAaTUKU CBSI3aHHBIM C OCYILIECTBICHUEM HAayYHOU U

HCCIIEA0BATENLCKOM IeITEILHOCTH B 00J1aCTH
MAaTEMAaTUKHU U CMECKHBIX HayK

JJieMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOH JIOTHKH

- CBOOOTHO OTIepUPOBATH TOHATHSIMU: - JlocTmxeHue pe3yabTaToB paszena I;
KOHCYHOC MHOXKECCTBO, 3JICMCHT MHOXECTBA, - OHepI/IPOBaTB IIOHATHUEM OHpeI[eJIeHI/ISI,
MOJIMHO’KECTBO, TIEPeCceUCHNE, OObEIMHCHUE U | OCHOBHBIMH BHIAMH OIPEACIICHU, OCHOBHBIMHU
pa3HOCTI) MHOXECTB, YHUCJIOBBIC MHOXXCCTBA HAa |BHJIaMU TGOpGM;

KOOpJAMHATHOM NPsMOH, OTPE30K, HHTEPBAlI, - IOHUMATh CYTb KOCBEHHOI'O 10Ka3aTCIIbCTBA,;
IIOJIYMHTEPBaJ, IPOMEKYTOK C BBIKOJIOTOU OIEPUPOBATH MTOHATUAMH CUETHOTO U

TOYKOM, rpadueckoe MmpeacTaBIeHue HECYETHOI'O MHOKECTBA,

MHO>ECTB Ha KOOPJAMHATHOH IUIOCKOCTH; - IPUMEHATh METOJl MaTEMaTUYECKON NHYKIIUN
- 3371aBaTh MHOXKECTBA [IEPEUNCICHUEM U JUIsL IPOBEZIEHUS PACCYKIEHUHN U I0KA3aTEIbCTB
XapaKTEPUCTUYECKUM CBOKMCTBOM; Y IIPY PEILEHUN 3a]1a4.

- OIIEPUPOBATH MIOHATUAMU: YTBEPKIACHUE, B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU APYTUX
OTPHLIAHKUE YTBEPKACHUS, ICTUHHBIE U JIOKHBIE | IPEAMETOB:

YTBEPKACHUS, IPUUNHA, CIEACTBUE, YACTHBIN |- UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
ciTydail 00IIero yTBepKICHUs, KOHTPIIPUMED; | A3bIK U S3BIK JIOTUKHU JJIS1 ONMCAHUS PEATbHBIX

- IPOBEPATH IPUHAIIEIKHOCTD JIEMEHTA IIPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3314
MHOXECTBY; JIpYrUX y4eOHbIX NPEAMETOB

- HAXO/IUTh NepecedeHre 1 00beAMHEHNE
MHOECTB, B TOM YHUCJIE IIPEICTABICHHBIX
rpadu4ecKky Ha YUCIOBOM MPSAMON U Ha
KOOPAWHATHOW IIOCKOCTH;

- IPOBOAMTD JIOKA3aTEIbHBIE PACCYKICHUS IS
000CHOBaHHUS HCTUHHOCTHU YTBEPKICHUH.

B noBceHEBHOM KU3HU U NIPU U3YUYEHUU
JIPYTUX MPEIMETOB:

- HCII0JIb30BaTh YACIOBbIE MHOXKECTBA HA
KOOPJMHATHOM NIPSIMOM ¥ HA KOOPANHATHOU
IIJIOCKOCTH JUJIs1 OIIMCAHUs PEAIBHBIX IPOLECCOB
U SIBJICHHIA,

- IPOBOJAMTD J10KA3aTEIbHBIE PACCYKICHUS B
CUTyalUsIX MOBCEIHEBHOM KU3HU, IIPH
PELICHUH 33]a4 U3 APYIUX IPEAMETOB

Yucia U BbIpaKeHUs1

- CBOOOZHO ONEpUpPOBATh MOHATUAMHU: - JlocTrkeHue pe3ysbTaTtoB pasaena I;
HaTypaJIbHOE YHCII0, MHOKECTBO HaTYpaJIbHBIX | - CBOOOHO ONEPUPOBATH YHCIOBBIMU
YHCEJl, LEJI0€ YUCII0, MHOXKECTBO LIEJIBIX YUCEN, | MHOXKECTBAMU IIPU PELLIEHUN 3a/1a4;

OOBIKHOBEHHAS leO6I), JeCATHYHAaA JIpO6B, IMOHUMATh IMPUYIHNHBI U OCHOBHBIC HICHU
CMCHIAHHOC YUCJIO, pallTUOHAJIIBHOC YUCIIO, paciipCHUd YUCIIOBBIX MHOXKCCTB,
MHOXCECTBO pallMOHAJIBHBIX YHUCEII, - BJIaICTb OCHOBHBIMU IMOHATHAMU TCOPUH
HPppauOHAJIEHOC YHCJIO, KOPCHL CTCIICHU 1, ACJIIMMOCTH ITPHU PCIICHHUU CTAHJAAPTHBIX 3a/4a4




JENCTBUTENBHOE YUCII0, MHOKECTBO
JEHUCTBUTEIIBHBIX YHCEIl, TEOMETPUIECKAs
MHTEPIIPETALNS HaTypaIbHbIX, LENbIX,
palMOHAaIbHBIX, JEHCTBUTEIbHBIX YHCE,

- I0OKa3bIBaTh U UCII0JIb30BATh ITPU3HAKU
JEIMMOCTH CyMMBI U IIPOU3BEICHUS IIPH
BBINIOJTHEHUH BBIYMCIIEHUI U PEILICHUY 3a/1a4;
- BBIIIOJIHATDH OKPYIJICHUE PAllUOHAIBHBIX U
MPPALMOHAJIBHBIX YUCEI C 3aJaHHOU
TOYHOCTBIO;

- CpaBHUBATh JICHCTBUTENbHBIC YHCIIA PA3HBIMU
crocodamu;

- YIOPSAA0YMBATh YNCIIA, 3alIUCAHHBIE B BUJIE
OOBIKHOBEHHOH M JIECATUYHOM Ipodu, uucia,
3aIIMCaHHBIEC C UCIIOJIb30BAHUEM
apu(MEeTHUECKOro KBaJpaTHOr0 KOpHs, KOpHEH
CTEIEeHHU OOJIbIIE 2;

- BBINOJIHATD BBIYMCIICHUS U IPEOOpa30BaHUs
BBIPAKECHUM, COAECPIKALUX ICUCTBUTEIbHBIC
4Kcila, B TOM YNCJIE KOPHU HATyPaJIbHBIX
CTCIICHEH;

- BBIIIOJIHATD CTAHIAPTHBIE TOXKIECTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX,
JOrapu(pMHUECKUX, CTEIICHHbIX,
UPPALMOHATIbHBIX BBIPAXKEHUH.

B noBcenHEeBHOM )KU3HU U IIPU U3YYECHHUH
JIPYTUX IPEIMETOB:

- BBITIOJIHATH ¥ OOBSCHITH CPaBHEHUE
PE3yJIbTaTOB BBIYUCIICHUH IIPU PELLICHUU
MPAKTUYECKHX 3aj1a4d, B TOM YHCIIe
NpUOJIMKEHHBIX BBIYUCICHUHN, HCIIOB3Y I
pa3Hble crIocOObl CPAaBHEHMI;

- 3alMChIBaTh, CPABHUBATh, OKPYTJIIATh
YHCIIOBBIE JaHHBIE PEAJIbHBIX BEJIMYUH C
VICIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUS;
COCTaBJISITh M OLIEHUBATh Pa3HBIMU CIOCOOaMuU
YHCIJIOBBIE BBIPAXEHUS NPU PEILIEHUN
MPAKTUYECKUX 3aja4 U 3a7a4 U3 Jpyrux
y4eOHBIX IPEAMETOB

UMeTh 0a30BbIe MPEICTABICHHS O MHOKECTBE
KOMIUIEKCHBIX YHCEIT;

- CBOOOJTHO BBIMOJHATH TOXK/IECTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX,
JOrapu(pMHUECKUX, CTETICHHBIX BRIPAKEHUI,

- Bmazieth hopmyiioit 6mHOMa HproToHA;

- IPUMEHSTH MIPH PEILICHUHU 33]]a4 MHOTOYJICHBI C
JNEHCTBUTENbHBIMU U LEIBIMU KO3 PUIIEeHTaMu;
- BJIQJICTh MOHATUAMHU PUBOTUMBIN
HENPUBOIUMBIM MHOTOYJIEH U IPUMEHSTh UX MPU
pEILICHUH 3a]a4;

- IPUMEHSTH MPU PELUICHUH 3a/1a4 MPOCTEHUIITNE
(YHKIMN KOMITJIEKCHOM IepeMeHHON Kak
reoMeTpuyecKue npeodpazoBaHus

YpaBHeHHUsS M HEPABEHCTBA

— CB000OJHO ONEpUPOBATH MOHATHIMHU:
ypaBHEHUE, HEPABEHCTBO, PABHOCHIILHBIE
YpPaBHEHUS U HEPABEHCTBA, YPaBHEHHUE,
SIBJISIFOIIECECS CIECTBUEM IPYTrOro YpaBHEHUS,
YpPaBHEHUS, PABHOCUIILHBIE HA MHOXECTBE,
PaBHOCHJIBHBIC PEOOPa30BaHNS YPABHEHHI;
—  peliath pa3Hble BUAbl YPABHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE
HEKOTOpbIE ypaBHEHUS 3-i1 U 4-i1 cTeneHel,
JIPOOHO-PAIMOHANBHEIE U HPPAIIHOHATBHBIE;
—  OBJIQZIETh OCHOBHBIMU THIIAMHU
MOKa3aTeNbHBIX, JIOTAPU(DMHUUECKHX,
VMppalMOHAJIbHBIX, CTEIICHHBIX YPABHEHUHN U

- Joctmxenue pe3ynbraTos pasnena I;

—  CcBOOOJIHO OTPEIEATh TUI U BEIOUpATH
METO/I pELICHUS IT0KA3aTEeIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHUIN U HEPABEHCTB,
UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB,
UX CHUCTEM;

—  CcBOOOJHO pelaTh CUCTEMbI IMHEHHBIX
YpaBHEHUN;

- pemaTh OCHOBHBIE TUIIBI YPABHEHUU U
HEPaBEHCTB C NIapaMeTPAMU;




HCPABCHCTB U CTAaHAAPTHBIMH MCTOAAMHU HUX
PEIICHUI U IPUMEHATh UX IIPU PEILICHUU 3a1a4;
— IPUMEHATH TeopeMy besy K penicHuio
YPaBHEHUN;

IIOHMMATB CMBICII TEOPEM O PABHOCWJIBHBIX H
HEPaBHOCWJIBHBIX IPe00Pa30BaHUAIX ypaBHEHUN
Y YMETb UX JI0Ka3bIBaTh;

—  BJAJETh METOJAMH PELICHUs YPABHCHUH,
HCPABCHCTB U UX CUCTCM, YMCTb BBIGI/IpaTb
METOJ PEeLIeHHs U 000CHOBBIBATh CBOM BBIOOD;
—  HUCIOJB30BaTh METOJ UHTEPBAJIOB AJIS
pelIeHUs HEPaBEHCTB, B TOM YHCIIE APOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIINUX B ce0s
HppalMOHAJIbHBIE BEIPAKECHHUS,

—  pemaTh anredpandeckrue ypaBHEHUS U
HEPABEHCTBA U UX CUCTEMBI C IIapaMeTpaMu
anreOpandecKuM U rpaguuecKuM METOIaMH;
- BJIaACTDb pa3HbIMU METOJaMH
JI0Ka3aTeNIbCTBA HEPABEHCTB;

—  peluaTh ypaBHEHMS B LIEJIBIX YUCIIAX;

—  M300pa)kaTb MHOXKECTBA HA IIOCKOCTH,
3aJaBaeMble YPaBHEHUSMH, HEPABEHCTBAMU U
HUX CUCTEMaMU,

—  CBOOOJHO MCIIOJIb30BAaTh TOXK/IECTBECHHBIC
npeoOpa3oBaHus NpH PEIICHUN YpaBHEHUH 1
CHUCTEM YPaBHEHUI

B noBceiHEBHOM )KM3HU U IIPU U3YUYECHUH
JpYTrux IpeaMETOB:

—  COCTaBIIAThH U pellaTh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IIPU PEILICHUH 3a1a4
JIPYTUX y4eOHBIX PEIMETOB;

—  BBINOJHATH OLEHKY MPaBIONoa00us
pE3yabTaTOB, MOJIYyYaeMbIX IIPU PEILICHUN
Pa3JINYHBIX YPABHEHUM, HEPABEHCTB U UX
CHCTEM IIpH PeIICHUH 3a/1a4 JPYTuX yueOHbIX
IIPEAMETOB;

—  COCTaBIIAThH U pelIaTh ypaBHEHUS U
HEPaBEHCTBA C ITapaMeTpaMu IIPU PELICHUU
3a/1a4 JIpyrux y4eOHbIX IPEIMETOB;

—  COCTaBJIATh YPABHEHUE, HEPABEHCTBO WIH
UX CUCTEMY, OIUCHIBAIOLINE PEAIBHYIO
CUTYalHIO UM NPUKJIANHYIO 3aJa4y,
UHTEPIPETUPOBATH MTOJIIYYEHHBIE PE3YIIbTATHI,
—  HCIIOJIB30BaTh IIPOTPaMMHBIE CPEJICTBA IIPU
PELICHUH OTJEIbHBIX KJIACCOB YPAaBHEHUN U
HEPABEHCTB

DyHKIUH

BrnaneTs MOHATHSAMU: 3aBUCIMOCTD BEJTHUYHH,
(GyHKIHMS, apryMeHT U 3HaueHHue (yHKIINY,
00J1aCTh OIIPEAETICHUS] © MHOKECTBO 3HAYECHUH
¢byHKUIMH, rpaduK 3aBUCUMOCTH, I'paduK
byHKIUHN, HyId QYHKLIUHU, TPOMEKYTKU

- JlocTukeHHe pe3yabTaToB paszaena I;

- BJIQJICTh TOHATUEM ACUMIITOTHI U YMETh €70
MPUMEHSITh [P PELICHNUH 33]1a4;

- IPUMEHATH METO/BI PELIEHUS POCTEUILINX
JubdepeHIIMaTbHBIX YpaBHEHUH IEPBOTO U




3HAKOIIOCTOSIHCTBA, BO3PACTAaHUE HA YACIOBOM
IPOMEXKYTKE, yObIBaHUE HA YUCIOBOM
IIPOMEKYTKE,

HauOoJIbllIee M HAUMEHbIIIee 3HaUeHUE
(YHKIMU HAa YHCIIOBOM IIPOMEXKYTKE,
nepuouyeckas QyHKINA, IEPUOJ], YETHAS U
HeueTHas (PYHKIMH; YMETh IPUMEHSTh 3TU
IIOHSITHS NP PELICHNH 3a]aY;

BJIAJICTh MMOHATHEM CTEIICHHAs (DYHKIIUS;
CTPOUTH €€ IrpauK U yMETh IPUMEHSATh
CBOWCTBA CTENCHHOHN (PYHKLUU MPH PEIICHUH
3ajad4;

BJIAJICTh MOHATUSAMH IOKa3aTenbHas (pyHKIus,
9KCHOHEHTA; CTPOUTh UX I'paQUKU U yMETh
MPUMEHSTH CBOMCTBA MOKA3aTeNbHOW (pyHKIINN
IIPY PEILLICHUN 33/]a4;

BJIAJICTh MMOHIATHEM JIoTapu(hMUIecKas
(GyHKUUSA; CTPOUTH ee IrpaduK U yMEThb
IPUMEHSTH CBOICTBA JIoTapu(pMUIecKOi
(GYHKLMU NP peIIeHUN 3a/1a4;

BJIQJICTh IOHATUSAMHU TPUTOHOMETPUYECKUE
(GYHKLIHU; CTPOUTH UX TPaQUKH U YMETb
IIPUMEHATH CBOMCTBA TPUTOHOMETPUYECKUX
(GYHKUMI IpyU pelIeHuy 3a/1a4;

BJIAJICTh MMOHATHEM OOpaTHast QyHKIIHS;
IIPUMEHSATH 3TO MOHATHE IIPU PELICHUHU 3a7a4;
IIPUMEHATH [IPU PELICHNU 3a]a4 CBOMCTBA
(YHKIMI: 4eTHOCTb, IEPUOAUYHOCTD,
OTrPaHUYEHHOCTb;

IIPUMEHSATH [IPU PEIICHNUH 3a/1a4
npeoOpa3oBaHus rpadukoB GyHKINHT;
BIIQJIETh TIOHATUSAMHU YUCIIOBAsS
M0CJIEI0BATENbHOCTD, apupMeTHYECKast U
reoMeTpHUYecKasi IPOrpecCHs;

IIPUMEHSTH [IPU PELICHUHN 33]1a4 CBOMCTBA U
NpU3HAKU apu(PMETUUECKON U TeOMETPUUYECKOI
IIPOTPECCU.

B noBcenHeBHOM )XKU3HU U IIPU U3YYECHUH
JpyTUX y4eOHbIX IPEIMETOB:

—  OIpenensTh 1o rpadukaM 1 UCIOIb30BaTh
JUIsl pEIIEHUs TPUKIIAIHBIX 3a7a4 CBOMCTBA
peabHBIX MPOLIECCOB M 3aBUCHMOCTEN
(HauOonbIIMe 1 HAaMMEHbIINE 3HAUYEHUS,
IPOMEXYTKH BO3pAacTaHUs U YOBIBaHUS
GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACHMIITOTBI, TOYKH Mepernda, nepuos v T.11.);
—  HHTEpIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHON IIPAKTUYECKON CUTYallNu;
OTIpeeNATh Mo rpadukam npocTenine
XapaKTEPUCTUKH ITEPUOJAUUECKUX IIPOLIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE,

pasvoCBs3H U Ap. (AMILIUTY /1A, IEPUOJ U T.I1.)

BTOPOT'O MOPSAAKOB

JIeMEeHThI MATEeMATHYECKOr0 aHAJIN3a




Branets nmousitTueM 0€CKOHEYHO YOBIBAIOIIIAS
reOMEeTpHYECKast TPOrPecCrs U yMETh
MPUMEHSITh €T0 MIPH PEIICHUH 3a]1a4;
HMPUMEHSTB JUIS PEIICHUS 33]1a4 TCOPHUIO
MIPEJICIIOB;

BJIQJICTh MOHATHSIMH: ITPOU3BOIHAS (YHKIIUU B
TOYKE, POU3BOHAS (DYHKIIHH;

BBIYUCIISATH MPOU3BOIHBIC SJIEMEHTAPHBIX
(GyHKIMA 1 1X KOMOMHAIIH;

UCCIIeI0BaTh (PYHKIIMM HA MOHOTOHHOCTD U
IKCTPEMYMBI,

CTPOUTH TPaPUKU U MPUMEHSAITH K PEIICHUIO
3aJ1a4, B TOM YHCJIC C TapaMeTPOM;

BJIQJICTh NTOHATHEM KacaTebHas K rpaduKy
(GYHKIIUN ¥ YMETh MPUMEHSTh €T0 MPU PEIICHUH
3a/1a4;

BJIQJICTh MOHATHIMHM IIEPBOOOpa3HAsI
(GyHKIUS, ONIPEICIICHHBIN HHTETPAJT;
npuUMeHsTh TeopeMy HproTona—JIelibHuna
U €¢ CJIC/ICTBHUS JUTSI PEIICHUS 3a/1ad.

B noBceIHEBHOI JKU3HU U TIPU U3YUCHUH
JIPYTHX Y4EOHBIX MMPEIMETOB:

pemaTh MPUKJIAIHbIC 3a1a91 U3 OUOJIOTHH,
(bU3UKH, XUMHH, JKOHOMHKH U JIPYTHX
MIPEIMETOB, CBSI3aHHBIC C HCCIICOBAHUEM
XapaKTePUCTHK MPOLIECCOB;

WHTEPIPETHPOBATh  MOJIYICHHBIC PE3yJIbTAThI

- loctxenue pe3yspTaToB pasaena l;

- CBOOOIHO BJIAZIETh CTAHJAPTHBIM aNNapaToM
MaTeMaTHYECKOT0 aHAJIN3a JJIsl BBIYMCICHUS
IPOU3BOJIHBIX (PYHKIIUH OJHOM ITEpEeMEHHOM;

- cBOOOTHO MTPUMEHSTH armnapaT
MaTEeMaTHYeCKOro aHaJln3a AJIsl UCCIIEeI0BAHUS
(GyHKUMH ¥ TOCTpOeHHs IPpa)uKOB, B TOM YHCIIE
UCCJICIOBaHMS Ha BBIITYKIIOCTb;

- OTIEPUPOBATH OHATHEM NIEPBOOOPAZHOM
(GYHKLIMU 1715 pelleHus 3a1a4;

- OBJIQJIETh OCHOBHBIMH CBEJCHUSMH 00
unrerpaie Herotona—JIeitonuma u ero
NPOCTEUIINX MPUMEHEHHSIX;

- OIIEPUPOBATh B CTAHIAPTHBIX CUTYALMSIX
MPOM3BOIHBIMHU BBICHIMX MOPSIKOB;

- YMETh IPUMEHSITh IPU PELICHUH 3a/1a4
CBOICTBa HENPEPHIBHBIX (PYHKIIHIA;

- YMETh BBINOJIHATH NPUOIMKEHHbBIE BHIYNCIICHUS
(MeTOBI pelIeHNs] ypaBHEHU, BBIYHCIICHHUS
OIpeIeIEHHOT0 UHTErpaja);

- YMETh IPUMEHSTH MPUIIOKESHNE TIPOU3BOTHON H
OIpEeIeNIEHHOT0 HHTErpaia K PeleHHIo 3a1a4
€CTECTBO3HAHUS;

- BJIaJIeTh MOHATUSMU BTOPast IPOU3BOIHAS,
BBIITYKJIOCTH rpaduka GyHKIUN U YMETh
UCCIIEIOBaTh (DYHKIMIO HA BBITYKIIOCTh

CraTtucTuka v Teopusi BepOATHOCTEH, JIOTHKA

U KOMOMHATOPHUKA

- OnepupoBaTh OCHOBHBIMU ONHCATEIbHBIMU
XapaKTepUCTHUKaMH YMCIOBOTO Habopa,
MOHSTHEM I'€HepallbHAasi COBOKYITHOCTh U
BBIOOPKOI1 U3 Hee;

OIIEpUPOBATh NOHATUAMHU: YacTOTa U
BEPOATHOCTb COOBITHUS, CYMMa U NPOU3BECHHE
BEPOATHOCTEN, BBIUNCIISITh BEPOSITHOCTH
cOOBITHI Ha OCHOBE TOJICUETa YHCIIa UCXOJI0B;
BJIa/IETh OCHOBHBIMM MOHATHIMU
KOMOWHATOPUKH U YMETb UX MIPUMEHSATH NPH
pelIeHNH 3a/ay;

MMETh MpeJCTaBICHNE 00 OCHOBaX TEOPUH
BEPOSITHOCTEM;

UMETH NPECTABIEHUE O JUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHBIX BEINYMHAX U
pacrpezieNieHusIX, 0 HE3aBUCUMOCTHU CITy4YaiHbIX
BEJIMYUH;

MMETH NPECTABIECHNE O MATEMAaTHUYECKOM
OKUJAHUH U JTUCTIEPCUU CITyYallHbIX BEJIUYNH;
UMETh MPEJCTABIEHUE O COBMECTHBIX
pacnpeneneHusX ciayJyaiiHbIX BEITUYHH;
MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U
BBIOOPOYHOTO METO/1a U3MEPEHUS
BEPOSITHOCTEM;

- JoctuxeHnue pe3ynbTatoB paszena [;

UMETh MPEJCTaBIEHUE O IIEHTPaIbHOU
MPEEIBLHON TEOPEME;

- UMETb MPEJICTABICHHE O BHIOOPOUHOM
Kod(puImenTe KOppesiuu U TUHEHHOM
perpeccuy;

- UMETh MPEJICTABIICHUE O CTATUCTHYECKUX
TUIIOTE3aX U IPOBEPKE CTATUCTUYECKOM
THITOTE3BI, O CTATUCTHKE KPUTEPHS U €€ YPOBHE
3HAYMMOCTH;

- UMETP MPEJCTABICHHUE O CBSA3H IMITUPHUECKUX U
TEOPETUYECKHUX paclpeeeHUl;

- UMETh MPEJICTABICHHE O KOAUPOBAHUH,
JIBOMYHOM 3alMCH, IBOUMYHOM JIEPEBE;

- BJIAJIETh OCHOBHBIMHU TIOHSATHSIMH TEOPHH
rpados (rpad, BepurnHa, pedbpo, CTeTeHb
BEPILMHBI, TyTh B rpade) U yMETh MPUMEHSTh UX
MIPY PEICHUU 33]1aY;

- UMETh MIPEJICTABIICHHUE O JICPEBBSIX U YMETh
MPUMEHSITH NP PEIICHUH 33]1aY;

- BJIAJIETh TMIOHSITHEM CBSI3HOCTh M YMETh
MPUMEHSITh KOMIIOHEHTHI CBSI3HOCTH MPH
pEIIeHUH 33/ad;

- YMETh OCYLIECTBIATH IyTH MO pedpaM, 06X0 1kl
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—  HMETb NPEJCTABICHUE O HOPMAIbHOM
pacipeneneHry U puMepax HOpMaJlbHO
pacupeeNeHHbIX CIIyYalHbIX BEJINYUH;

—  HMETb NPEJCTaBICHUE O KOPPEIIIUU
CIIyYaiiHBIX BEJIMYVH.

B noBceHEBHOM KWU3HU U NIPU U3YUYEHUU
JIPYTUX MPEIMETOB:

—  BBIYUCIIATH WIH OLIEHUBATh BEPOATHOCTHU
COOBITHH B peaIbHOM KU3HU;

- BBIOMpaTh METO/IbI TIOJIXO/ISIIETO
npescTaBiIeHUus U 00pabOTKU TaHHBIX

pebep u BepiMH rpada;

- IMETb TIpeJCTaBlICHUE 00 JIIEpOBOM 1
TaMWJIBTOHOBOM IIYTU, UMCTH IIPECACTABIICHUC O
TPYJHOCTH 33/1a41 HAXOXJICHUS FAMIJIbTOHOBA
MyTH;

- BJIaACTh IMOHATUAMHU KOHCUYHBIC U CUCTHBIC
MHOJKECTBA ¥ YMETh MX IIPUMEHSITD IIPH PEIICHUH
3a/1a4;

- YMCTh IIPUMCHATH MCTO MaTeMaTHYEeCKOM
WHYKIHH;

- YMETb IPUMEHATH NpUHLHUI [{upuxie npu
peLICHHH 33134

TekcToBble 3a1a4H

— Pemarts pa3Hble 3a1a41 TOBBILIEHHON
TPYIHOCTH;

—  aHaJM3UPOBATh YCIOBUE 3aJau, BEIOUpATh
ONTUMAJIBHBIA METOJI PELICHUS 3a1a4H,
paccMarpuBas pa3iInyHbIE METO/IBI;

—  CTPOMTH MOJIEJb PEIICHU 334U,
IIPOBOAMTD JOKA3aTEJIbHBIE PACCYKACHUS ITPU
peLIeHnN 3a1a4H;

—  pemiats 3aja4u, Tpedyromue nepedopa
BapUaHTOB, IPOBEPKHU YCIOBUH, BBIOOpPA
ONTUMAJIBHOTO PE3YJIbTATA;

—  aHaIM3UPOBATh U UHTEPIIPETUPOBATH
IIOJIyYEHHBIE PEUICHUS B KOHTEKCTE YCIOBUS
3aJlauu, BEIOUPATh PELICHUs, He
IIPOTUBOPEYAIINE KOHTEKCTY;

—  IIepEeBOJUTH IIPHU PELICHUU 33]1a41
UH(POPMALIKIO U3 OJJHON (GOPMBI 3alKcu B
JIPYTYI0, UCHIOJIB3YS IPU HEOOXOJUMOCTH
CXEMBI, TaOJIUIIBL, TPAQUKH, TUATPAMMBI.

B noBcenHEeBHOM )XKU3HU U IIPU U3YYECHHUH
JIPYTUX MPEIMETOB:

pemaTh IpaKTUYECKHE 3a1a4U U 3a/1a4U U3
JPYTUX NPEAMETOB

- loctuxeHnue pe3ynbTaroB pasjena |

I'eomerpus

— Bmagets reoMeTpuuecKMMH NOHATHAMHI
IIPY PELICHNH 3a]a4 U IPOBEACHUN
MaTeMaTUYECKUX PacCyKIECHUM;

— CamocTtodaTenbHO HopMyIHpOBaTh
OTIpeieNIeHUs] TeOMETPUUYECKHX QUTyp,
BBIIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAX U
NPU3HAKAX TEOMETPUUECKUX PUTYp U
000CHOBBIBATh WJIM OMPOBEPTaTh X, 00001IaTh
WJIM KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIX
KJj1accax (uryp, IpoBOJUTH B HECTOKHBIX
cilydasix Kiaccuukanuio Guryp no pasauuaHbIM
OCHOBaHUSIM;

- HCCIIEI0BATh YEPTEKHU, BKIIIOUAs
KOMOHMHaIUU GUryp, U3BJIeKaTh,
MHTEPIPETHPOBATH U MPEOOPa30BIBATH

- Umeth npencTaBienne 00 akCHOMAaTUYECKOM
METOJE;

- BJIQJIETh MMOHSATHEM I€OMETPUUECKHE MECTa
TOYEK B IPOCTPAHCTBE U yMETh IPUMEHSATH UX
JUTSI peIIeHus 3aa4;

- YMETb IPUMEHSATH JJIs PELIEHMS 3a/1a4 CBOWCTBA
IUIOCKUX U JIBYTPAHHBIX YTJIOB, TPEXTPAHHOTO
yria, TEOPEMbI KOCHHYCOB U CUHYCOB AJIsI
TPEXTPaHHOTO YyTJa;

- BJIQJIETh NTOHATUEM NEPIEHAUKYIISIPHOE CEUEHUE
MPU3MBI U YMETh IPUMEHSITH €r0 MPH PelIeHUN
3ajad4;

UMETh MPEJCTABIEHUE O JBOMCTBEHHOCTH
IIPABWJIBHBIX MHOTOTPAHHUKOB;

- BJIQJIETh MOHATUSIMH LIEHTPAJIbHOE U




UH(OPMALIKIO, TIPEACTABICHHYIO Ha YepTexkax;
pelaTh 3aa4u TeOMETPHUECKOTO
COZIEpKaHMs, B TOM YHCIIE B CUTyalusIX, KOrna
QITOPUTM PELICHUS HE CIEAYET SIBHO U3
YCJIOBUSI, BBIIIOJHATH HEOOXOIUMBIE IS
peLIeHHS 3a]a4H JIOTIOJTHUTEIbHbIC
HOCTPOEHHUSI, MCCIIE0BATh BO3MOXKHOCTh
NpUMEHEHUS TeOpeM U (POpMYII s peIieHus
3aj1ad;

yMeTb (hOpMyIHpOBaTh U JJOKA3bIBATh
reOMETPUYECKUE YTBEPIKICHHS;

BJIAJICTh MMOHATUSAMHU CTEPEOMETPHHU:
npu3Ma, napauielIenues, TMpaMuaa, TeTPadp;
UMETh MPECTABICHHs 00 aKcHoMax
CTEPEOMETPUH U CIECACTBHUIX U3 HUX U YMETh
NPUMEHATh UX P PEILICHNH 33/1a4;

YMETb CTPOUTH CEYECHHSI MHOTOTPAHHHUKOB C
UCTIOJIB30BAaHUEM PA3IMYHBIX METOAOB, B TOM
YHCIIe U METOJIA CIIC/IOB,;

UMETh MPEJCTAaBICHUE O CKPEUIMBAIOIINXCS
IPSMBIX B IIPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI M PACCTOSTHUE MEXKIY HUMU,

NPUMEHSTH TEOPEMBI O TTAPATUICTLHOCTH
IPSMBIX U ITIOCKOCTEH B MPOCTPAHCTBE PU
peleHnn 3aad;

YMETh IPUMEHSTH MapajieIbHOE
IPOEKTUPOBAHUE ISl H300paskeHus Guryp;
YMETb IPUMEHSTH MEPIECHIUKYISIPHOCTH
NPSIMOM 1 TUTOCKOCTH TIPH PEIICHUHN 33124,
BJIAJIETh MOHSATUSMHU OPTOTOHAIHHOE
POEKTHUPOBAHNE, HAKJIOHHBIE U UX MTPOEKIUH,
YMETh IPUMEHSTH TEOPEMY O TPEX
NEepHEeHINKYJIApax NpHu pellieHNH 33/1a4;
BJIAJICTh MOHATUSAMHU PACCTOSTHUE MEXTY
¢urypamu B mpocTpaHCTBE, 00U
HEPIEHINKYIISAP JIBYX CKPEIIMBAIOIINXCS
NPSMBIX ¥ YMETh IPUMEHSTh UX MIPU PEIICHUN
3aja4;

BJIAJICTh MMOHATUEM YIOJI MEXIY IPSIMOM 1
TUTOCKOCTBIO ¥ YMETh TPUMEHSTH €r0 TPU
pelLlIeHNH 3a/1a4;

BJIAJICTh MMOHATUSMH JIBYTPaHHBIH yTrod,
YTOJI MEXAY TIOCKOCTSIMH, EPIIEHANKYISIPHBIE
TUTOCKOCTH M YMETh IPUMEHSITh UX TIPH
pelLlIeHNH 33/1a4;

BJIAJICTh MMOHATUSAMH NPU3Ma,
napaieNieuIe]] ¥ IPUMEHSITh CBOICTBa
napaueNnenuresa npyu peleHny 3aaag;
BJIAJICTh MMOHATUEM NPSIMOYTOJIbHBIN
napaieNienuIe]] ¥ MPUMEHSITh €0 TpH
pELIeHUH 3a]a4;

BJIAJICTh MOHATUSAMH NUPAMUA, BUIBI

napajielibHOe IPOSKTHPOBAHUE U IPUMEHSTh UX
IIPY NOCTPOEHUN CEYECHUIH MHOTOIPaHHUKOB
METOJIOM ITPOEKLIMI;

- UIMETb IIPEJICTABICHHUE O Pa3BEPTKE
MHOTOTpaHHHKA U KpaT4yaileM MyTy Ha
IIOBEPXHOCTU MHOTOTPaHHUKA;

- IMETb IIPEJICTaBICHUE O KOHUYECKUX CEUEHMSIX;
- IMETb IIPEJICTABICHHUE O Kacaroumxcs chepax u
KOMOWHAIIMY TeJl BPAILLICHUS U YMETh IPUMEHSTh
UX IIPU PELICHNH 3a]a4;

- IPUMEHSTH MIPH PEIICHUH 3a7a4 HOpMyITy
paccTOsHUSA OT TOYKH JI0 INIOCKOCTH;

- BJIQJIETh Pa3HbIMU CIIOCOOAMU 3aaHUS IIPSIMOM
YPaBHEHUSIMU U YMETb IIPUMEHSATH IIPU PELLICHUN
3ajady;

- IPUMEHSATH [P PELLICHUHU 3ajjad U
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN METO U
METOJ KOOp/IMHAT;

- UMETH MpeICTaBlIeHHE 00 aKkcCoMax 00beMa,
OPUMEHSATH HOPMYJIbl 00BEMOB MPSIMOYTOJIBHOIO
napajuleJienune1a, Ipyu3Mbl U TUPaMUIbL,
TeTpa’ipa MpU PELICHNUH 3a]1a4;

- IPUMEHSTH TEOPEMbI 00 OTHOILLIEHUSAX 00BEMOB
IPU PELICHNH 3a/1a4;

- IPUMEHSTh UHTETPAJ JUTSl BBIYMCIICHUS
00BEMOB U NMOBEPXHOCTEN TEJ BpAIICHHUS,
BBIUHUCIICHUS IIJIOLIAIU chepruecKoro nosca u
00beMa apoBoOro CJos;

- UIMETb IMIPEJICTABICHUE O JBU)KEHUSX B
IIPOCTPAHCTBE: MapajlIeIbHOM MEPEHOCe,
CUMMETPUHU OTHOCUTEINIBHO INIOCKOCTH,
[EHTPAIbHOW CHMMETPHHU, YMETh MTPHUMEHSTh X
IpU PELIeHNH 3a/1aY;

- IMETb NIPEJICTaBICHHE O MJIOLAAH
OpPTOTOHAJIBHOM MPOEKIINH;

- IMETb NIPEJICTaBJICHNUE O TPEXTPAHHOM U
MHOT'OI'PAaHHOM YTJIE€ ¥ IPUMEHSTh CBOICTBA
IUIOCKUX YTJIOB MHOTOTPaHHOT'O yTiia Mpu
pelLlIeHNH 33/1a4;

- IMETh IIPEJICTaBJICHUs O TpeoOpa3oBaHUU
o100 U yMETh MPUMEHATh UX TPH peIIeHUH
3ajady;

- YMETh pelIaTh 337a4 Ha TNIOCKOCTH METOIaMH
CTEpEOMETPUH;

yYMETh IPUMEHSTH (HOPMYJIIbI 00BEMOB MPH
pelieHnu 3aaa4




MUPAMHUT, STIEMEHTHI TPABHILHOW MAPAMUJIBI 1
YMETb IPUMEHSATH UX IIPU PELICHUU 3a]1a4;
UMETh MPEJCTABIEHNE O MPaBUIIbHBIX
MHOTOT'paHHHKAX;

BJIAJICTh MMOHATUEM ILJIOUIAH TIOBEPXHOCTEH
MHOTOTPaHHUKOB U YMETh PUMEHSTH €T0 MPU
peLICHNH 33/1a4;

BJIAJICTh MMOHATUSAMH TEJIa BPALLICHUS
(mMHIp, KOHYC, map u cdepa), uX ceueHus u
YMETh MPUMEHSThH X TIPU PEIICHUU 3a]1a4;
BJIAJICTh MOHATUSAMH KacaTeIbHbIC IPSIMbIC
U TUIOCKOCTH U YMETh MIPUMEHSITh U3 IIPU
peLICHNH 33/1a4;

UMETb MPECTABICHUS O BIIMCAHHBIX U
OMMCAHHBIX chepax U YMETh IPUMEHSTh UX MIPU
peLIeHNH 33/1a4;

BIIAJICTh IOHATUSIMU 00bEM, 00bEMBI
MHOTOTPaHHHUKOB, TEJI BPAIICHHS U TPHUMCHSITh
UX [P pElICHUH 3a/1a4;

UMETh MPEJICTaBICHUE O Pa3BEPTKE
IWIMHPA U KOHYCA, TUTOIMAAHN TOBEPXHOCTH
MWIMH]IpA U KOHYCa, YMETh IPUMEHSTh UX MPU
peleHnn 3aad;

UMETb MPECTABICHNE O TUIOIAAH ChEPHI U
YMETh MPUMEHSTH €r0 MPH PEIICHUH 3a/1a4;
YMETb peliaTh 3aJa4i Ha KOMOMHALIUN
MHOTOTPaHHHUKOB U T€JI BPAILICHUS;

UMETb MPECTABICHUE O MOI00UH B
MPOCTPAHCTBE U YMETh peliaTh 3a7aud Ha
OTHOIIEHHE 00BEMOB U IUIOUIaIen
MOBEPXHOCTEH MOA0OHBIX QUTYD.

B noBcenHeBHOM )XKU3HU U IIPU U3YYECHUH
JIPYTHX TPEIMETOB:

COCTaBJIATh C UCHOJIb30BAHUEM CBOMCTB
reOMETPUUECKUX (DUTYP MaTEeMaTHIECKHE
MOJIENIU JIJIs peIlIeHUs 3a/1a4 TPAKTUYECKOT O
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX TUCIHUILINH,
UCCIIEI0BaTh MOJyYEHHbIE MOJIEN U
UHTEPIPETHPOBATH PE3YJIbTAT

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bnanets MOHATHAMH BEKTOPBI U UX
KOOPJMHATBHI;

YMETb BBIMIOJIHATD ONEpauy HaJl
BEKTOPAMH;

MCIIOJIb30BaTh CKAISIPHOE NPOU3BEACHHE
BEKTOPOB MU PEIICHUH 33/1a4;

MPUMEHSTh YpaBHEHHE TUIOCKOCTH,
bopMyIly pacCTOSHUS MEXAY TOUKAMU,
ypaBHEHHE cepbl TPH PELLICHUH 33/1a4;
MPUMEHSTh BEKTOPBI U METOJ KOOPJIMHAT B
IIPOCTPAHCTBE IPU PEILIECHUU 3a/1a4

- locTmkeHue pe3yIbTaToB paszaena I;
HaXOJUTh 00bEM MapauieliennIesa u
TeTpa’ipa, 33JaHHBIX KOOPJMHATAMH CBOMX
BEPIINH,

3aJaBaTh MPSIMYIO B IPOCTPAHCTBE;
HAXOJIUTh PACCTOSTHUE OT TOYKH JI0
IUIOCKOCTH B CUCTEME KOOPIUHAT;

HAXOJIUTh PACCTOSTHHE MEXKTY
CKPEIMBAIOIIUMUCS MPSIMBIMH, 33JJaHHBIMU B
cucTeMe KOOpAMHAT

Hcropust MaTeMaTUKH




— Hwmerts npeacraBieHue o BKIIaJae - loctnxenue pe3ynbTatoB pasnena |
BBIJIAIOIINXCSI MATEMAaTHKOB B Pa3BUTHE HAYKH;
- IOHUMATh POJIb MATEMATUKH B Pa3BUTHU

Poccuun

Metoabl MAaTEMaTUKH

— Hcnonp30BaTe OCHOBHBIE METOBI - JlocTrakeHue pe3yapTaroB paszgena I;
JI0Ka3aTellbCTBa, MPOBOJAUTH JIOKA3aTENIbCTBO U | - IPUMEHSITh MaTEMaTHYE€CKUE 3HAHUS K
BBINIOJIHATE OIIPOBEPIKEHUE; HCCIIEIOBAHUIO OKPYIKAIOIIEr0 MUpa

— [PUMEHATH OCHOBHBIE METOJIbI PCIIICHUS (MonenupoBanue HU3UIECKHUX IIPOLIECCOB,
MaTeMaTUYECKUX 3a/1ad4; 3a/1a4u YKOHOMUKH )

—  Ha OCHOBE MAaTeMaTU4YECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE XapaAKTEPU30BaATh
KpPacoTy M COBEPILIEHCTBO OKPYKAIOILEr0 MUPA U
IIPOU3BEICHUM UCKYCCTBa,

- IPUMEHSTH IPOCTEHIINE TPOrPaMMHBIE
CPEICTBA U AJIEKTPOHHO-KOMMYHUKAILMOHHBIE
CHCTEMBI IIPY PELICHUU MaTEMATUYECKUX 3a7ay;

Conep:xanue yueOHoro npeamera «MaremaTuka»

10 k1acc (anredpa u HaYaIa MaTEeMATHYECKOr0 AHAJIN3A)

1. Jleticmeumenvhovie uucia

Harypanenasle n nensie yucna. Panuonansnsle yucia. MppanuoHanbHble ynciia.  MHOXKECTBO
JeMCTBUTEIIBHBIX YUCEIL.

Monynb 1eHCTBUTENBHOrO Yncia. MeToa MareMaTu4ecKol HHIAYKIUH.

2. Yucnosvie ¢hynxyuu

Omnpenenenne yucioBoi GpyHKIMM U crocoOwl ee 3amanusi. CoiictBa ¢yHkuuid. [lepuoandeckue
bynkiun. O6patHas QyHKUIHUS.

3. Tpueonomempuueckue hynkyuu

YucnoBas OKpy>KHOCTb. UHcIOBasi OKPY>KHOCTh Ha KOOPJIMHATHOM MiockocTu. CHHYC U KOCHHYC.
TaHreHc ¥ KOTaHTeHC.

Tpuronomerpudeckue GyHKIUN YUCIOBOTO apryMeHTa. TpUroHomeTpruueckue (GyHKIIUH YTIOBOTO
apryMeHTa.

@yHKIMU y=sin X, y=cos X, UX cBoiicTBa u rpaduxu. Iloctpoenue rpadpuka pyHkmuu y=mf(x).
[Toctpoenue rpaduka pynkuun y=f(kx). ['paduk rapmonudeckoro konebanus. DyHKIUU y=tg X,
y=ctg X, UX CBOHCTBa U rpaduxu. OOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMH.

4. Tpuconomempuueckue ypagHeHusl

[Tpocreiile  TPUrOHOMETPUUYECKHME  ypaBHEHMS M HEpaBEeHCTBA.  MeToIbl  pelieHus
TPUTOHOMETPHUYECKUX YPAaBHEHUH.

5. Ilpeobpaszosanue mpueoHOMempu4ecKux 6blpartcenut

CHUHYC M KOCHMHYC CyMMBI M Pa3HOCTH apryMEHTOB. TaHI€HC CyMMbl M pPa3HOCTH apryMEHTOB.
DopMyIIbl IPUBEICHUS.

®opmyrel ABOMHOTO aprymeHTta. Dopmyibl TOHWXKEHHUS cTerneHn. [IpeoOpazoBaHHMe CyMMBI
TPUTOHOMETpPUUYECKMX  (GYHKUMH B mpousBeneHue.  IIpeoOpasoBanue  MpOU3BEICHHUS
TpUroHoMmerpuueckux ¢yHkuuii B cymmy. [IpeoOpasoBanue BbIpakeHus Asinx+Bcosx k Bumy
Csin(x+t). MeTozp! pelieHusi TPUrOHOMETPUUECKUX YPaBHEHUH (TIPOIOJKEHUE).

6. Komnnexcuovie uucna

KommnekcHble uyMcna M apuMeTHdeckue onepauud Haja HUMH. KoMIUleKcHble yucia |
KOOpJMHATHAS MJIOCKOCTb.

Tpuronomerpudeckas Gopma 3amucu KOMIUIEKCHOTO 4ucia. KoMmImiekcHble Yucia U KBaJpaTHbIE
YpaBHEHHUS.

Bo3BeneHne KOMIJIEKCHOTO YMCIlia B CTeNeHb. V3BiedeHne KyOMuecKoro KOpHs U3 KOMILJIEKCHOTO
YHcla.

7. I[Ipouszeoonas



YucnoBele mocnenoBarenbHoCcTU: [Ipeaen 4ucioBoil mocnemoBaTenbHOCTH. llpemen QyHKIHH.
Onpenenenne Npou3BOAHOW. Bwrumcnenue mnpomsBoaubix. [uddepeHumnpoBanue CiIoXHOU
¢ynkuuu. JuddepenuupoBanne oOpaTHONH (yHKIMH. YpaBHEHHE KacaTeNbHOW K Trpaduky
byukun. [IpruMeneHnne npous3BoIHOM AJis Hccie1oBaHus QYHKINUNA Ha MOHOTOHHOCTB SKCTPEMYMBI.
[Toctpoenue rpadukoB ¢yHkuil. [IpuMeHeHne MPOU3BOMHON MJsi OTHICKAHWS HAWOONBIIMX W
HAaVMEHbIINX 3HAYCHUN.

8. Kombunamopuxa u 6epossmuocms

[TpaBuiio ymHoxenusi. Kombunaropusie 3anaun. [lepectanoBku u dakropuassl. Beioop HECKOIbKUX
3JIEMEHTOB.

bunomuanbubie ko3ppunrentsl. CirydaiiHbie COOBITHS U BEPOSTHOCTH.

11 kaacc (anredpa u HaYaIa MATEMATHYECKOT0 AHAJIN3A)

1. Mnozounenwvl

MHorowiessl OT OAHOW IMEpPEeMEHHOW. MHOrouwieHbl OT HECKOJBKUX MEPEMEHHBIX. Y PaBHEHUS
BBICILIUX CTEIICHEN.

2. Cmenenu u xopru. Cmenennvie (hynKyuu

[ToHsTHE KOPHS N-CTENEHU U3 JECUCTBUTEIBHOrO 4nciia. OyHKIUsA y=2\/x, WX CBOWCTBa U rpaduky.
CaoiicTBa KOpHS n-oif creneHu. [IpeobpazoBanue BeIpakeHU, coaepkalux paaukansl. [lonarue
CTETICHU C JTIOOBIM PallMOHAIHHBIM

nokazarenem. CreneHHble QYyHKIIUHU, UX CBOWCTBA U rpaduku V3Bnedenne KopHel 13 KOMILIEKCHBIX
qucen

3. I[loxazamenvhas u no2apugmuyeckas Qyukyuu.

[TokazarenpHas QyHKuus, ee cBolicTBa W rpaduk. [lokazarenpHble ypaBHeHus. [lokazaTenbHbie
HepaBeHcTBa. [lonsTue norapudma. Jlorapupmuyeckue ypaBuenus. Jlorapudmuueckas GpyHkuus,
ee coiicTBa u rpaduk. Coiicta norapudmos. Jlorapudmuueckue ypaBuenus. Jlorapupmuaeckue
HepaBeHcTBa. Juddepenunpopanne gorapuMUUecKux, MOKa3aTeIbHbIX (YHKIIHA.

4. I[lepsoobpasnas u unmezpan

[TepBoobOpazHas u HeomnpeneaeHHbINH HHTEerpai. OnpeaeneH bl HHTErpall.

5. Dnemenmui meopuu 6eposimuocmert U MamemMamuyeckou Cmamucmuxku

BepositHocTe M reomerpus. HezaBucuMmble TMOBTOPEHHS MCHBITAHUM C JBYMS HCXOJIaMH.
Craructuueckue MeTo/ibl 00padoTku nHpopmanuu. ['ayccoBa kpuBas. 3aKOH OOJIBIINX YHCEN.

6. Ypasnenus u nepasencmea. Cucmemvl ypagHeHuil U HepageHcms

PaBHOCunbHOCTE ypaBHeHMH. OOIIMEe METO/IbI PELLIEHUS! YpaBHEHUH. PaBHOCUIIBHOCTh HEPAaBEHCTB.
YpaBHeHUA U

HEPAaBEHCTBA C MOJYJSMHU. YpaBHEHMsI M HEPaBEHCTBAa CO 3HAKOM paaukana. Jloka3zaTesnbcTBO
HEpaBEHCTB. Y PaBHEHUS U

HEPAaBEHCTBA C ABYMs IepeMeHHbIMU. CUCTEMBI YypaBHEHUH. 3a1auu C MapaMeTpamu.

10 k1acc (reomerpus)

Beeoenue

HekoTopsle cnencTBus U3 akCHOM.

1. Ilapannenvnocms npsamulx u niOCKoCcmeu

[TapannensHbie npsMble B mpocTpaHcTBe. [lapamienbHOoCTs mpsiMoil M mimockocTH. IlpusHak
MapaJJIEIbHOCTH NPSAMOU U

II0CKOCTH. CKpelnBaromuecs: NpsMble. YTIIBI C COHANPABICHHBIMU CTOPOHAMHU. YTOJ MEXIY
MIPSIMBIMH.

[Tapannensubie mockocTH. [Ipu3Hak mapamienbHOCTH IIIOCKOCTeH. CBOMCTBA MapaieNbHbBIX
mrockocteit. Tetpasap.

[Tapannenenunen. 3anaun Ha noctpoenue ceuenuit. [lapamnensueie miockoctu. O6o0IeHue.

2. IlepnenoukynsipHocmes NPAMbIX U NIOCKOCMell

[lepnenaukynsipHble mpsMble B mpocTpaHcTBe. llapannenbHble mpsMble, NEPIEHIUKYISPHBIE K
MIOCKOCTH. [Ipu3HaK NEepneHIUKYISIPHOCTH TPSAMOM UM IUIOCKOCTH. TeopemMa O mpsiMOH,
NEPIEHIUKYJISIPHON K IJIOCKOCTH. PaccrosiHue ot

TOYKH JI0 TUJIOCKOCTU. Teopema o Tpex MEepHeHIUKyJsipax. YTosl MEXAy MPSMOU U IIOCKOCTBIO.
JIByrpaHHBIN yroJI.
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[Tpu3Hak NeprneHauKyJIIpHOCTU ABYX IUIockocTel. IIpsMoyronpHelii napamienenunen. CoicTBa
IPSIMOYTOJIBHOTO TIapajuIeICIUIIe A,

3. MHnoeoepannuku.

[Tousitue muHororpannuka. [lpusma. Ilnomane moBepxHoctu mpusmbl. [lupamupa. IlpaBunibHas
nupaMuja. YceueHHas nupamuia. [lmomanabs NOBEpXHOCTH ycedeHHON nupaMujpl. CUMMETpUs B
npocTpaHcTse. [IpaBUIbHBI MHOTOTPaHHUK.

4. Bekmopwl 6 npocmpancmee

Ilonstue BexTopa. PaBeHcTBO BeKTOpOB. Cil0’kK€HUE U BBIYUTaHHE BEKTOPOB. CyMMa HECKOJIBKHX
BEKTOPOB.

YMHOXeHne BekTopa Ha yucio. Kommanapaele BekTopsl. [IpaBuno napamienenunena. Pasnoxenne
BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM.

11 kaacc (reomeTpus)

1. Memoo xoopounam 6 npocmpancmee. Jlgudicenus

IIpssMoyrosbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHars! Bekropa U Touku [Ipocreiimme
3aJa4i B KoopauHaTax. CKalsipHOE IPOU3BEIEHUE BEKTOPOB. YTOJI MEXKIY BEKTOpaMu. Beruncienue
YIJIOB MEXIY NPSIMOM U IJIOCKOCTBIO.

2. Luaunop, xonyc, wap

ITonstne nmimHapa. IloBepxHocTs nuinHapa. Ilonsatue konyca IIoBepxHOCTh KOHYyCA. Y CEYEHHBIN
koHyc. Cdepa u map. VYpaBHeHue chepsl. BzaumHoe pacnonoxenue cdepbl U IIOCKOCTH.
KacarenpHas miockocts k cdepe. [Inomans cheps.

3. Obvemvl men

[Tonstne obwvema. OOBeM mpsiMOyroibHOTO Mapaienenunenaa. OObeM MPsIMOYTOIBHON MPH3MBI,
OCHOBAHHMEM KOTOPOW SIBJISETCS MPSIMOYToJbHBINA TpeyronbHUK. O0beM mpsaMoil mpusmbsl. OO0beM
IMHApa. Berarcnerne o0beMoB Tel ¢ ToMoIIbi0 nHTerpana O0beM HaKIOHHOW mpu3Mbl. O0beM
nupamubl. O6beM koHyca. O6beM mapa. O0beM MIAPOBOTO CErMEHTA, IIAPOBOIO CIIOS, CEKTOpA.
[Tnomane chep.

TemaTnueckoe NMIAHMPOBAHHE C YKA3aHMEM KOJUYECTBA YaCOB, OTBOAUMBIX HAa OCBOEHHE
KaK10# TeMBbl.
10 knacc (anzebpa u navana mamemamuyecKkozo AHAIU3A)

Ne Tema Kon-Bo
n/n 4acoB
1. I'naBa 1. JleiiCTBUTENIbHBIE YK CIIA 12

2. I'naBa 2. YucnoBele QyHKIMU 7
3. I'naBa 3. TpuronomeTrpuyeckue QyHKIUU 18
4. I'naBa 4. TpuroHoMeTpuyecKre ypaBHEHHUs 8

S. I'naBa 5. [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHU I 15
6. ['naBa 6. KoMmiekcHble yncia 9

7. ['naBa 7. IIpousBogHas 20
8. ['naBa 8. KomOuHaTtopuka 1 BEpOSITHOCTh 6

9. O6o061maroniee MOBTOPEHUE 10
10. Bcero 105

11 knacc (anzebpa u nauana mamemamuuecko2o aHaIU3a)

Ne Tema Kon-Bo
n/n 4acoB
1. IToBTOpenue marepuana 10 knacca 4
2. ['naBa 1. MHOTrO4JIEHBI 10
3. I'maBa 2. Crenenu u kopHu. CteneHHble QYHKIIH. 24
4. I'naBa 3. [loka3zaTenpHast U Jorapugmuyeckas pyHKIUH 31
S. I'naBa 4. IlepBooOpa3Has u UHTErpas 11
6. I'naBa 5. DneMeHThl TEOPHH BEPOSITHOCTEH M MaTeMaTUYeCKON CTaTUCTUKH 10
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7. I'nmaBa 6. YpaBHeHus u HepaBeHcTBA. CHucTEMBI YPAaBHEHHUI U HEPABEHCTB 33
8. O6o01maroniee MOBTOPEHHE 13
9. Bcero 136
10 kaacc (reomerpus)

Ne Tema Koiu-Bo
n/m 4acoB
1. IToBTOpeHme Matepuana 7 — 9 KiaccoB 8

2. Benenue 8
3. I'maBa 1. [lapayiesbHOCTh NPSIMBIX U TJIOCKOCTEH 21
4. I'naBa 2. [lepneHUKYJISIPHOCTD NPSIMBIX M IJIOCKOCTEN 24
5. I'maBa 3. MHOTOrpaHHHUKH 20
6. I'naBa 4. BeKTOpBI B IPOCTPAHCTBE 11
7. O06o0maroniee NOBTOPCHHE 13
8. Bcero 105

11 kaacc (reomeTpus)

Ne Tema Koin-BO
n/m 4acoB
1. [ToBTOpenue marepuana 10 kiacca 4
2. I'maBa 5. MeTo KOOpAMHAT B MPOCTPAHCTBE. JIBHKEHUS 18
3. I'maBa 6. [{lunuaap, KOHYC, map 16
4. I'maBa 7. O0beMEbI TE 14
5. O6o0maroniee NOBTOPEHHE 16
6. Bcero 68
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