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IlnanupyeMbie pe3yibTaThbl OCBOCHHMS COAEPKAHUA Kypca MATEMATHKH

W3yueHne MareMaTHKH 1O JAHHOH MporpaMMe CIocoOCTBYET (POPMUPOBAHUIO y yUAITUXCS
JMYHOCTHBIX, MeTanpeIMeTHbIX U MpPeAMEeTHBIX Pe3yJbTaTOB OOyuUeHHs, COOTBETCTBYIOIIUX
TpeboBanusiM denepanbHOro TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO OOIIETO
o0OpazoBaHwUsI.

JInuHOCTHBIE pe3yJIbTaThl:

1) BociuTaHUE POCCHHCKOW TPaKIAHCKOM WACHTHYHOCTU: IIaTPUOTH3MA, YBAKCHHS K
OreuecTBy, 0OCO3HAHME BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCSA K
CaMOpa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHUBALIMU K O0YYEHUIO U [T0O3HAHUIO;

3) OCO3HaHHBI BBIOOP M IOCTPOCHUE JajbHEHINCH WHIMBHIYAIbHOW TPAaCKTOPHUU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe Ipodeccuii u mpodecCHOHANbHBIX MPEANOYTeHUN C
yu4€TOM YCTOMYMBBIX I[IO3HABATEIbHBIX HWHTEPECOB, a TakKe HAa OCHOBE (POPMHUpPOBAHUS
YBa)XUTEJILHOTO OTHOLLIEHUS K TPYly, Pa3BUTHE OIbITa Y4aCTUs B COLIMATILHO 3HAUUMOM TPY/IE;

4) yMeHHE KOHTPOJHMPOBaTh IMPOIECC M pPe3ylbTaT Yy4eOHOH U  MaTeMaTHYeCKON
JIeATEIbHOCTH;

5) KPUTUYHOCTH MBIIUICHUS,, WHHUIMATHBA, HAXOAYMBOCTb, AKTHBHOCTH TIPH PELICHHU
MaTEeMaTUYECKHX 3a/1a4.

MertanpeameTHble pe3yJbTaThl:

1) yMeHHE CaMOCTOSITENIFHO OMPEACIAThH LEeIH CBOEro 00y4eHH s, CTABUTh U (POPMYIUPOBATH
Juis cebsi HOBble 3aJaud B yu€Oe, pa3BUBaTh MOTHUBBI M MHTEPEChl CBOEH I103HABATEIbHOM
JIeSATEIbHOCTH;

2) yMEHUE COOTHOCUTH CBOHW JICUCTBHS C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEW JEATENbHOCTH B IPOLECCEe JOCTHKEHMS pe3ysbTaTa, OIpPENeNsiTh CIIOCOObI
JeMCcTBUI B paMKax NpEeASIOKEHHBIX YCIOBUH M TpeOOBaHMI, KOPPEKTHPOBATh CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYallUEH;

3) yMeHHe omnpeaensTh MOHATHS, CO31aBaTh OOOOICHMS, YCTaHABJIMBATH aHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KiIacCU(UKAIIH;

4) yMeHUE  YCTAaHAaBIMBATh INPHUYUHHO-CICACTBEHHBIC CBS3H, CTPOUTH  JIOTHYECKOE
paccyX/IeHue, YMO3aKIIOUYeHHEe, NPOBOAMTH JOKa3aTelbHOE pacCykJIeHue (MHIYKTUBHOE,
JEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBI;

5) yMeHue WILTFOCTPUPOBATh U3y4YCHHBIE MOHATHS U CBOICTBa (PUTYp, OIpOoBEpraTh HEBEPHBIC
YTBEPKACHMUS;

6) pasBuTHE  KOMIICTEHTHOCTH B  00JacTH  HCIIOJIB30BaHHS  HH(POPMAIMOHHO-

KOMMYHUKaIIMOHHBIX TCXHOJ’IOFHﬁ;



7) mepBOHAYAIbHBIC MPEACTABICHUS 00 HAeIX M O METOAaX MareMaThKh Kak o0
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SBJICHHUM U MPOIECCOB;

8) ymeHHe BHICTh MAaTEeMaTHYCCKYIO 3a7adyy B KOHTEKCTE MPOOJIEMHON CHUTYaIlMH B APYTHX
JTUCIUTIIINHAX, B OKpYKAIOIIEeH )KU3HU;

9) yMeHHMe HaXOAUTh B PA3IMYHBIX UCTOYHHKAX MH(POPMAIIHIO, HCOOXOIUMYIO IS PEIICHUS
MaTEeMAaTHYECKUX 3a/1a4, U MPEACTABIATh € B IOHATHON (popme, MPUHUMATh PEIICHUE B YCIOBUIX
HETOJHOM WM N30BITOYHON, TOYHOM MM BEPOSITHOCTHOM HH(pOpMAIHH;

9) yMeHHE MOHMMATh M HCIIOJIb30BaTh MAaTEMAaTHYECKHE CPEICTBA HArNIAIHOCTH (rpaduku,
TaOJMIIBI, CXEMBI U JIP.) JUISl LILTIOCTPAIlMW, HHTEPIPETALUH, apTyMEHTaIIUN;

10) ymeHue BBIABUTATh THUIOTE3bl NPH PEHICHUH 3a7add, MOHUMAaTh HEOOXOIMMOCTb HUX
MIPOBEPKHU;

11) moHuMaHue CYIIHOCTH QJITOPUTMHYECKHX MPEANUCAHUNH U yMEHHE JIeHCTBOBaTh B
COOTBETCTBHUH C MPEJIOKCHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

BLIHyCKHHK HAY4YIMTCHd B 7-9 kiaaccax ()].]'Iﬂ HCIO0Jb30BAHNS B NMOBCETHEBHOI KU3HH H

o0ecneyeHHus BO3MOKHOCTH YCemHoro nmpoaoJizKeHus 06p330BaHHﬂ Ha 0a30BOM ypOBHe)

DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEMATHYECKOH JIOTHKH

e OmepupoBarb Ha 0a30BOM YpOBHE TMOHATHAMHU: MHOXKECTBO, JJIEMEHT MHOXECTBa,
IIOJAMHOK€ECTBO, IIPUHAIIEKHOCTD;

® 33/1aBaThb MHOKECTBA IIEPEUYUCIICHUEM UX DIIEMEHTOB;

® HaXOJUTh IlepeceueHne, 00beIMHEHNE, TOJIMHOKECTBO B IPOCTEUILINX CUTYALIHSIX;

e OnepupoBaTh Ha 0a30BOM YpPOBHE IMOHATHUAMHU: OINPEAEICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKACHUS CBOUX BBICKA3bIBAHUI.

B nosceqHeBHOM KU3HHU U NIPH U3YYEHHUH APYTUX NPeIMETOB:

® UCIOJNB30BaTh Trpauueckoe TMpeACTaBI€HUE MHOXKECTB JJIi OINUCAaHUS pealbHbIX

IPOLIECCOB U SBJICHUH, IPH PELICHUH 331a4 JPYrUX Y4eOHBIX IPEIMETOB.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSMHU: HATYpalbHOE YHCIIO, IEJI0e YHCIIO,
OOBIKHOBEHHas1 JpoOb, JAecATHYHAs JpoOb, CMemaHHas JapoOb, paMOHAIBHOE YHCIIO,
apu(MeTHUECKUI KBaIpaTHBIM KOPEHb;

® HCIOJIb30BaTh CBOMCTBA YMCEN U MTPaBUJIA ICUCTBUN MPU BHIMOJHEHUN BBIYUCIICHUIT;



® CIOJb30BATh MPU3HAKU NETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYUCICHUN U
PEIICHUN HECIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIJVICHHE PAllMOHATBHBIX YMCENI B COOTBETCTBUHU C TIPaBUJIAMHU;

® OIEHMBATh 3HAYCHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO 1IEJIOr0 YUCIIA;

® pacno3HaBaTh pallMOHAJIBHBIC U UPPAILIMOHAJIBHBIC YHUCTIA;

® CpaBHMBATh YHCIIA.

B noBcenHeBHOI KU3HM U MPU U3YYEHUU JAPYTUX NPeIMETOB:

® OIEHUBATH PE3YyJIbTAThl BBIYMCICHUHN IPU PEIICHUU IPAKTUYECKUX 33]1a4;

® BBINOJHATH CPABHEHUE YMCEN B PEANIbHBIX CUTYAIUSX;

® COCTaBJISITh YUCIIOBBIE BBIPAKECHHS MIPHU PELICHUHN MPAKTHYECKUX 3a/1a4 U 3a/1a4 U3 JAPYTUX

y4€OHBIX IPEIMETOB.

ToxkpecTBeHHbIE IPe00Pa30BAHUA

e BrmonnsaTe mnpeoOpa3oBaHUs ISl BBIYKMCICHUS 3HAYEHUW YHUCIOBBIX BBIPAXKECHHI,
CoepXalluX CTEHNEHW C HaTypalbHBIM IIOKa3aTelIeM, CTENEHU C LEJNbIM OTPULATEIbHBIM
MOKa3aTeleM;

® BLHIMOJHATH NPEoOpa3oOBaHUsl IETBIX BBIPAXKEHUI: pPACKpbIBaTh CKOOKH, MPUBOIUTH
MOJ00HBIE ClIaraeMbI€;

® UCIONB30BaTh (POPMYIBI COKPAIIEHHOTO YMHOXKEHUS (KBaJApaT CyMMBI, KBaJIpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOIIEHUS BEIYMCIICHUN 3HAUYEHUN BBIPAKCHHUIA;

® BHINOJHATH HECIOXKHBIE TPeoOpa3oBaHus IPOOHO-TUHEHHBIX BHIPAKEHUN U BBIPAKECHHH C
KBaJIPAaTHBIMU KOPHSIMH.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMETOB:

® [IOHMMATh CMBICJI 3AIIUCH YHUCJIA B CTAHJAPTHOM BHJIE;

¢ OIICpHUPOBATH HA 0azoBOM YPOBHC MOHATHEM «CTAaHAAPTHAA 3aIlIUCh YHUCJIA».

YpaBHeHHUs M HEPABEHCTBA

e OmepupoBaTh Ha 0a30BOM YpPOBHE TMOHATHSIMH: PaBEHCTBO, YHCIIOBOE PaBEHCTRBO,
YpaBHEHUE, KOPEHb YPABHEHUs, PCELICHUE YpPAaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelICHUE HEPABEHCTBA;

® IIPOBEPSATH CIPABEIJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peIIaTh JINHEHHBIC HEPABCHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOISALINECS K JINHEHHBIM;

e peIlIaTh CUCTEMBI HECIIOKHBIX JIMHEWHBIX YPaBHEHUN, HEPABEHCTB;

® TIPOBEPSTH, SBISETCS JIM JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);



e pemiath KBaJpaTHBIC ypaBHEHU 110 (popMysie KOpHEH KBapaTHOTO ypaBHEHHUS;

e 1300pa)kaTh peUICHNUs HEPABEHCTB U X CHCTEM Ha YHCIOBOW MPSIMOMA.

B noBceqHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:

® COCTaBJIATh U peulaTh JMHEIHbIC YPAaBHEHUS IIPU PELLICHUU 33/1a4, BOZHUKAIOIIKX B APYTUX

yueOHBIX MpeaMeTaXx.

DOyHKIUUHA

e HaxonuTh 3HaueHHe QYHKLMU 110 33]aHHOMY 3HaYEHUIO apryMeHTa;

® HAXOIUTh 3HAYEHHE AapryMeHTa IO 3aJaHHOMY 3HA4YCHUI0 (YHKIUU B HECIO0XKHBIX
CUTYaLUsX;

® OINpEACIATh N0J0KEHNUE TOYKHU 10 €€ KOOPAUHATAM, KOOPAUHATHI TOUKH I10 €€ IT0JIOKEHUIO
Ha KOOPJMHATHOM MIIOCKOCTH;

e 10 rpaguKy HaxXoAWUTh O0JACTb ONpPEAEICHUs, MHOXKECTBO 3HAYCHUH, HYIU (YHKLHH,
NPOMEXYTKH 3HAKOIOCTOSHCTBA, TPOMEXKYTKM BO3pAacTaHusi M YObIBaHUs, HauOoibliee u
HalMEHblIIee 3HaYeHUs (PyHKIUHY;

® CTpouUTh rpaduk TMHEHHOU QYHKINU;

® TIpOBEPsATH, SABISETCS JM AaHHBIA rpaduk rpadukoM 3adaHHON (YyHKUUU (JIMHEWHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIHUOHAIBHOCTH);

e OmnpeAensiaTh MNpUOIMKEHHbIE 3HAUYEHUs KOOpAMHAT TOYKM IIEepecedeHHs] TrpapuKoB
dyHKuMi;

e onepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMM: IOCIEIOBATEIbHOCTb, apu(pMeTHUECKas
Iporpeccusi, reoMeTpudecKas Iporpeccusl;

e pewmaTh 3aJadd Ha [POTPECCUU, B KOTOPBIX OTBET MOXET OBbITh MOJYy4YeH
HEMOCPEACTBEHHBIM TOJIcueTOM 0e3 mpuMeHeHus (popmyi.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

® JCIIOJIB30BaTh TpaUKu peajbHBIX MPOLIECCOB M 3aBUCUMOCTEH Ui ONpeAeseHus HX
CBOMWCTB (HanOOJbIINE U HAMMEHBIINE 3HAYCHHUs, TPOMEKYTKH BO3pacTaHUs U yObIBaHUS, 00JIACTH
MOJIOKUTENBHBIX U OTPULIATENbHBIX 3HAYEHUH U T.11.);

® JCIIOJIb30BaTh CBOWMCTBA JIMHEHHON (PYHKIMH M ee TpauK MpU pelieHuH 3a1a4 U3 IPYrux

y4eOHBIX IPEIMETOB.

CraTHCTHKA H TeopHs BEPOSITHOCTEH
e lmMers mpencraBieHUE O CTATUCTUYECKUX XAPAKTEPUCTHUKAX, BEPOSITHOCTH CIy4alHOI'O

COOBITHSI, KOMOMHATOPHBIX 3a/1a49aX;



e pemath MpOCTEHIIMe KOMOMHATOPHBIE 33aydl METOJOM MPSMOTO U OPraHW30BAHHOTO
nepebopa;

® IIPEJCTaBIIATH JAHHBIC B BHJIE TAOJIHII, THarpamMm, TpaduKoB;

® YuTaTh MHPOPMALIHIO, IPEACTABICHHYIO B BUJIE TaOIUIIBI, TUArpaMMBbl, TpaduKa;

® OIIPEIeINsATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

® OLICHUBATh BEPOSTHOCTH COOBITUS B MPOCTEHIINX CITydasix;

® MMETh IPEICTABICHNE O POJIHM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHHSIX.

B noBcegHeBHOIi ;KM3HM M PU U3YYeHHUH JPYTUX NPeAMETOB:

® OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOAOM Iiepedopa;

® HMETh NPEICTABICHNE O POJIH MPAKTHYECKH JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHIA;

® CpaBHUBATb OCHOBHBIC CTATUCTUYECKHE XapaKTEPUCTHUKU, MOJIYYEHHBIE B IpOIECCe
peLIeHus MPUKIIAHON 3a/1a4, U3YYCHHUS PEalbHOTO SBJICHUS,

® OLCHUBATH BEPOATHOCTH PCAJIBHBIX COOBITHUH U SBJIEHUH B HECIOKHBIX CUTyallusX.

TekcToBbIE 321a4H

e Pemarhs HECIOKHBIE CIOKETHEBIC 3ala4M pa3HbIX TUIIOB HAa BCC aqu)MCTHqCCKHG HeﬁCTBHﬁ;

® CTPOUTH MOJICNb YCIIOBUS 3a7audl (B BHJE TAOJUIIbI, CXEMbI, pUCYHKA WA ypaBHECHHUS), B
KOTOpOI\/JI JaHbl 3HAYCHHA JIBYX H3 TPCX B3aMMOCBA3AHHBIX BCIWYHH, C HECJIBIO IMOUCKA PCHICHUSA
3a/1a4u;

® OCYIISCTBIATH CIIOCOO MOMCKA PEHICHHs 3a7a4yd, B KOTOPOM PacCyKICHHE CTPOMTCSA OT
YCIIOBHS K TPEOOBAHUIO MM OT TPEOOBAHUS K YCIIOBHUIO;

® COCTaBIIATH IJIAH PEIICHHS 33/1auH;

® BBIACIIATH OTAIbl PCHICHUA 3a1a4u,

® HMHTEPIPETUPOBATh BHIUYMCIUTEIBHBIC PE3YJIbTAThl B 3a/ade, WCCIEA0BATh MOIYUYECHHOE
pelIcHHe 3a/1auH;

® 3HATh pa3InYMe CKOPOCTEi 00BEKTA B CTOSUCH BOJIC, IIPOTUB TCUCHHS U TI0 TCUCHHUIO PEKHU;

e periath 33/1a4M Ha HAXOXK/ICHUE YaCTH YHCIIa U YUCIIA TI0 €0 YacTH;

e periath 3a7a4 pa3HbIX TUIOB (Ha pabOTY, HAa IOKYIKH, HA IBUYKCHUE), CBA3BIBAIOIIUX TPU
BEJIMYMHBI, BBIICISIT 3TH BEIMYMHBI M OTHOIICHHUS MEXTy HUMH,

® HAaXOIUTh MPOICHT OT YMCJIA, YUCIO MO MPOIEHTY OT HEro, HaXOJWUTh IMPOIEHTHOE
CHIDKEHHE WJIH TIPOIICHTHOE TIOBBIIICHIE BETMYMHBI;

¢ pPCIIAaTh HCCJIOKHBIC JIOTUYCCKUC 3a1a4 MCTOAOM paccyncneHm?I.



B noBceiHeBHO KU3HM U TIPM U3YYE€HHH APYTUX NMPeIMeTOB:
® BBIIBUraTh TUIIOTE3bI O BO3MOXKHBIX MPEJIEIbHBIX 3HAUCHUSX MCKOMBIX B 33/1a4€ BEJITUYHH

(Ienatb NPUKUIKY).

I'eomeTpuueckue purypni

e OmnepupoBarb Ha 0a30BOM YPOBHE MOHSATHIMH F'€OMETPHUECKUX DUTYD;

e W3BJEKAaTh MH(POPMAIIMIO O FEOMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax B
SIBHOM BHJIE;

® TIPUMEHSTDH U PEIICHUs 337a4 Te€OMETPHUECKUE (aKThl, €CIU yCIOBUS WX MPUMEHEHUS
3a/1aHbI B SIBHOH (hopMme;

e pemiaTth 33Ja4M Ha HAXOXKJICHNE T€OMETPUIECKUX BEITMYMH 110 00pa3iiaM MU aJrOpuTMaM.

B noBceqHeBHOI KU3HHU M NIPH H3YyYEeHHUH APYTUX MPeIMeTOB:

® JCIIOJIB30BaTh CBOMCTBA T'€OMETPUYECKHX (HUTyp IS pPEUIeHHs THUIOBBIX 3ajad,

BO3HHUKAIONIUX B CUTYyallUAX HOBCGHHGBHOﬁ JKHU3HHU, 3a1a4 ITPAKTHUICCKOI'0 COACPIKAHMA.

OTHOmIEeHUs

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMHU: PABEHCTBO (UTYp, paBHbIE (GUTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, MAPAUICTIBHOCTD MPSMBIX, EPIICHIUKYISIPHOCTD MPSIMBIX, YTIIbI MEXKTY
MPSIMBIMU, TIEPIICHIUKYJIISIP, HAKJIOHHAS, IPOEKIINS.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® HCIOJIH30BaTh OTHOIICHUS JIJISl PEHICHUS MPOCTEHIINX 3a7a4, BO3HUKAIOIINX B PEATHHOU

KH3HU.

HN3mepeHus 1 BbIYMCICHUS

e BrINOMHATE U3MEpPEHNE JJIMH, PACCTOSHHUM, BEJIUYUH YIJIOB, C ITOMOIIBI) MHCTPYMEHTOB
JUISl U3BMEPEHNH JUIMH U YTJIOB;

® TIPUMEHSTH (POPMYIBI IEPUMETPA, IIOUIAIN U 00BEMA, MIIOLIAJAN TOBEPXHOCTH OTIEIbHBIX
MHOTOIPAHHUKOB ITPH BBIUHCIIEHUAX, KOT'/1a BCE JAHHBIE UMEIOTCS B YCIIOBUY;

e npuMeHsTh TeopeMy Iludaropa, 06a30Bble TPUTOHOMETPUYECKHUE COOTHOLICHHS IS
BBIYMCIICHUS IJIUH, PACCTOSIHUM, IIJIOIIAIEH B IPOCTEUILINX CIIydasX.

B nosceqHeBHOM KU3HHU U NIPU U3YYEHUH IPYIHX NPEeIMETOB:

® BBIYUCIIATH PACCTOSAHMS HAa MECTHOCTM B CTAaHJAPTHBIX CUTyalUsAX, IUIOIIAAUA B

NPOCTEUIINX CIyYasx, IPUMEHATh GOPMYIIbI B IPOCTEHUIIINX CUTYaLUsAX B TOBCEIHEBHOM KU3HU.



I'eomeTpuyeckne NoCTpoeHUs

e 300paxarh TUIOBBIE MJIOCKKE PUTYPBI U PUTYPHI B IPOCTPAHCTBE OT PYKH U C MIOMOIIBIO
WHCTPYMEHTOB.

B noBceiHeBHOM KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

® BbIINNOJIHATH HpOCTCfIIJ.IHG MMOCTPOCHHUA HA MCCTHOCTH, HGOGXOI[I/IMBIC B peaHbHOﬁ JKHU3HH.

I'eomeTpuyeckne nmpeodpazoBaHus

e Crpouts purypy, CAMMETPUIHYIO JaHHOU (UTYpPE OTHOCUTEIHHO OCH U TOUYKH.
B noBceHeBHO KU3HM U NIPU U3YYEHHH JAPYTUX NMPeIMETOB:

® DAcMO3HaBATh JBUKEHHE OOBEKTOB B OKPYKAIOILIEM MUDE;

® DACIO3HAaBATh CUMMETPUYHBIE (QUTYPHI B OKPYKAIOIIEM MUDE.

BeKkTOopbI M KOOPIHHATHI HA TIOCKOCTH

e OmepupoBarh Ha 0a30BOM YpOBHE IMOHSATHUSMHU BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOpa Ha YHCII0, KOOPJMHATHI HA IJIOCKOCTH;

® OIpENENATh NPUOIMIKEHHO KOOPJMHATHI TOYKU O €€ W300paKEHHI0 Ha KOOPIAMHATHOMN
TUTOCKOCTH.

B noBceHeBHOI ;KM3HU M NPU U3YYE€HHH JPYTUX NPEAMETOB:

® JCIIOJIb30BaTh BEKTOPBI JUIS PEIICHUS TPOCTEHIIMX 3ajad Ha OIPENEIICHUE CKOPOCTH

OTHOCUTCIIBHOT'O ABHIXCHHUS.

Hcropust MaTeMaTHKHU

e OnucelBaTh OTHAEIbHBIE BBIJAIOLIUECS PE3YNbTAThI, IOJYYEHHBIE B XOJE Ppa3BUTHS
MaTEeMaTHUKHU KaK HayKH;

e 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUA U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOH UCTOPHUEH;

e IIOHMMATh POJIb MAaTEMATUKU B pa3Butuu Poccuu.

Meroabsl MaTeMaTHKH

e BpiOupaTh NOAXONAMIMNA W3YYCHHBI METOJ S PpEHIeHUs M3YyYCHHBIX THIIOB
MaTeMaTHYECKHUX 3a/1a4;

e [IpuBoguTh  TpUMEpPHl  MAaTEMaTUYECKUX  3aKOHOMEPHOCTEH B OKpYXKarolleu

HeﬁCTBHTeHBHOCTH " IPOU3BCACHUAX UCKYCCTBA.



BbInyCKHUK TMOJYYHT BO3MOKHOCTH Hay4YuThcsl B 7-9 Kiaccax aisi odecrmeyeHUs
BO3MOKHOCTH YCIELIHOTO MPOI0JIKEeHHsI 00pa30BaHUsI HA GA30BOM H YIJIY0JIEeHHOM YPOBHSIX

DJieMeHTbI TEOPHH MHOKECTB H MATEMATHYECKOI JIOTUKH

e Onepuposamv  NOHAMUAMU:  ONpeoeleHue,  meopemd,  aKCUOMA,  MHOICECMBO,
XapakmepucmuKku MHONICeCm8d, JJIeMeHm MHOJICeCmed, MNycmoe, KOHeYHoe U OeCcKOHeYHoe
MHOIHCECMB0, NOOMHONCECMBO, NPUHAOTIEHCHOCTb, BKIIOYEHUE, DABEHCTNBO MHOJICECE;

®  U300paNCamb MHONCECMBA U OMHOULEHUE MHOICECTE C NOMOWbIO KPY208 Jiliepa,

® onpeodenameb NPUHAONIEHCHOCMb DJIeMEHMA MHONCECMBY, 00beOUHEHUI0 U NepeceyeHuio
MHOJICECME,

®  300a6amb MHONCECMBO C NOMOWbIO NEPEYUCTEHUS INEMEHMO8, CI08ECHO20 ONUCAHUS,

® 0Onepuposamv NOHAMUAMU: BbICKAZLIBAHUE, UCMUHHOCMb U JOXCHOCMb BbICKA3bIBAHUS,
OMpUYaHue 8blCKA3bI8AHUL, ONePayuu HAO 8bICKA3bIGAHUSAMU. U, UIU, HE, VCIOBHbLE BbICKA3bIBAHUS
(umnauxayuu);

® CmMpoumv 6blCKA3bIEAHUsL, OMPUYAHUS BbICKAZLIBAHULL.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

® Ccmpoums YenouKku yMo3akaiOUeHUll Ha OCHOBe UCNOIb308AHUsL NPAGUIL TOSUKU,

®  UCNONBL306AMb MHONICECMEA, ONEPAYUL C MHOICECMBEAMU, UX paghuueckoe npedcmasienue
0151 ONUCAHUSL PEAIbHBIX NPOYECCOB U SLGNEHUIL.

Yucaa

o  Onepuposams NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCET, MHOICECMEO YETblX YUCe],
MHOHCECMBO PAYUOHANBHLIX HUCET, UPPAYUOHATbHOE YUCILO, K8AOPAMHbIUL KOPEHb, MHOMICECMBO
0elicmeumenbHblX Yucel, 2e0MempuiecKdas UHMmepnpemayusi HAamypaibHulX, YeavlX, PAYUOHAIbHBIX,
0eticmeumenbHblX Yucei,

® NOHUMAMb U OOBACHAMb CMBICA NOSUYUOHHOL 3ANUCU HAMYPATbHO20 YUCIA,

® GLINONHAMb GLIMUCHEHUS, 6 MOM YUCIe C UCHONb30BAHUEM NPUEMOS PAYUOHATbHBIX
BLIYUCTEHULL,

®  GLINONHAMb OKPY2lleHUe PAYUOHALLHBIX YUCe ¢ 3a0AHHOU MOYHOCIbIO;

® CpPAHUBAMb PAYUOHAIbHBLE U UPPAYUOHATbHBLE YUCIA,

® npedcmasisimeb paYUOHAIbHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou

®  YNopsa004usams YUCd, 3anUCaAHHble 8 8U0e 0ObIKHOBEHHOLL U 0eCAMUYHOU OpooU;

o naxooums HOJ/[ u HOK uucen u ucnonv3oeams ux npu peweHuu 3a0ay.

B noBceHeBHOI1 ;KM3HU M IPU W3YYE€HHH PYTUX NPEAMETOB:

® NpUMEHAMb NPABULA NPUOIUINCEHHBIX BLIYUCTIEHUL NPU peuleHUuu NPaKmuyeckux 3a0ad u

peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;



® GLINONHAMb CPABHEHUE Pe3YIbMamos 8blYUCTIeHUN NPU PeleHUU NPAKMU4eckux 3a0ad, 6
MOM YuUcie NPUOTUNHCEHHBIX BbIYUCTEHULL,

® CoCmasnaAms U OYeHU8Amb YUCI08blE BbIPAICEHUS NPU peuleHuU NPakmuieckux 3a0ay u
3a0a4 U3 Opyaux yueOHbvlX npeoMemos;

® 3anuckieams U OKpY2liamb UYUCIO8ble 3HAYEHUs PedNbHbIX GeIUYUH C UCNONb308AHUEM
DA3HBIX CUCTEM UMepPEHUsL.

ToxnecTBeHHBbIE IPe0OpPa30BAHUA

e Onepuposamsv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3amenem, CmeneHu C yeibim
OmpuyamenbHbiM NOKA3AMenem,

® BLINONIHAMb NPeodPA30BAHUS YENbIX BbIPANCEHULL: OeliCmEUs ¢ 0OHOYNEeHAMU (CTOdHCEHUe,
8bIYUMAHUE, YMHONCEHUE), OeliCMBUS C MHO20UNEHAMU (C0JHCEHUe, 8bIYUMAaHUe, YMHONCEHUE),

®  GLINONHAMb PA3NI0NCEHUE MHO20UNEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008: 8biHeceHUe 3d
CKOOKY, 2pYNNUPOBKA, UCNONb308AHUE POPMYTI COKPAUWEHHO20 YMHONCEHUSL,

® gblOeAIMb K8AOPAM CYMMbL U PA3HOCIU OOHOUNEHO8;

®  PacKIAObIBAMb HA MHOMCUMENU K8AOPAMHUBIN  MPEXUIeH;

® GLINONIHAMbL  NPEoOpPA308AHUS  GLIPAICEHUL,  COOepICAWUX  CMEeNneHu ¢  yeablmu
ompuyamenbHolMU  NOKA3AMensaMuy, nepexooums Om 3anucu 6 6uoe CmeneHu ¢ Yeivlm
OmpUyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

® BLINONHAMb NPEoOPA308aHUsL OPOOHO-PAYUOHATLHBIX BLIPANCEHUL: COKpaweHue Opooel,
npusederue anreeopaudeckux opobell K 00wemy 3HAMeHamenio, ClONHCeHUe, YMHOMCEHUe, OeleHUe
aneebpauveckux Opobel, 6038edeHue aneebpauyeckol Opobdu 8 HAMYPAIbHYI0 U  Yelyio
OmMpuUYAMeNbHYI0 CMeneHb,

®  BbLINOIHAMb NPEO0OPA308AHUSL BbIPANCEHUL, COOEPHCAUIUX KBAOPAMHbBLE KOPHU,

® guldenamb Keaopam CYMMbl UIU PAZHOCMU OBYYIEHA 6 BbIPANCEHUSX, COOEPHCAUJUX
K6aopammbvle KOPHU,

®  BLINONHAMb NPEOOPA30BAHUSA BLIPAINCEHUL, COOEPIHCAUJUX MOOYITb.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIUX NPeAMETOB:

® GLINONHAMb NPeobpPA308anus U OelCmeUs C YUCIAMU, 3aANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

® GLINONHAMb NPeobpPA308aHUs AN2eOPAUYECKUX BbIPANCEHUN NPU peueHUU 3a0ad Opyeux
VUeOHbIX NPeOMemos.

YpaBHeHus1 1 HEPABEHCTBA
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e Onepuposamsv NOHAMUAMU. YPABHEHUEe, HEPABEHCMB0, KOPEHb VPABHEHUs, peuleHue
Hepageencmed, pAasHOCUNIbHble YpaBHeHUs, o001acms onpeoeneHus ypaeHeHus (Hepaeencmaa,
cucmemvl ypagHeHUll Ul HEPAGeHCma),

® pewiamv JUHEUHble YVPAGHEHUs U YPAGHEHUs, CB00UMble K JUHEUHbIM C HOMOWbIO
MOAHCOECMEEHHbIX NPEOOPA30BAHULL,

® peuwiamv KEaOpamHvle YpasHeHus U YPAGHEHUsl, C8OOUMble K K8AOPAMHLIM C HNOMOUbIO
MOAHCOECMEEHHbIX NPEoOPA30BAHULL,

® peuamsv OPoOHO-TUHElHbIE YPABGHEHUSL,

* pewiamnv npocmeiiuiue uppayuonanbhie ypashenus 6uoa | f (X) =a, \/ f (X) = \/ g (X) ;

® pewams YpagHeHus uod X" =a ;

® peuwiamsv YpasHeHusi CHOCOOOM PAa3NIONCEHUsL HA MHONCUMENU U 3AMEeHbl NePeMeHHOLL,

® UCNONBL306AMb MEMOO UHMEPBANO8 O peuleHUuss Yeavlx U OpPOOHO-PAYUOHATILHBIX
Hepagencma,

® peuwiams IUHElHble YPABHEHUS U HEPABEHCMBA C NAPAMEemMpPamu;

® peuiamsv HecI0dCHble K8AOPAMHble YPASHEHUS C NAPAMEMPOM,

® peuiamsv HeC0MHCHble CUCTEMbL TUHEUHBIX YPAGHEHUL C NApaMempamil;

® peuiamsv HeC0MCHble YPABGHEHUs. 8 YENbIX YUCTAX.

B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

® cocmasnams U pewamv JuHelnvle U Keaopamuvle YPAGHEHUs, YVPAGHEHUs, K HUM
ceoosuecs, cucmemsl TUHEUHbIX VPAGHEHUU, HEPAGEHCME NpU peuleHuu 3a0ad Opyaux y4yeOHblx
npeomemos;

® BLINONHAMb OYEHK) NPABOON0000Us PEe3YIbMamos, NoaY4aAeMblX NPU peuleHuY TUHEUHbIX U
K8AOPAMHBIX YPAGHEHUI U CUCTNEM JUHEUHbIX YPAGHEHULl U HepABeHCME NPU PeueHUU 3a0ay Opyeux
VueOHbIX NpeoMemos,

® gulOUpamv coomeemcmeylowue YpasHeHus, HepPaseHcmea UM UX Cucmemvl O
COCMABNIeHUsI MAMeMAMUYECKOl MOOeNU 3a0aHHOU PealbHOL CUMYayuy Uil NPUKIAOHOU 3a0a4u,

® yMemb UHMEPNPemupos8amy NOJNYYEHHbIU NpU peuleHuU YPAaeHeHUs, HepaseHcmea uiu
cucmemvl pe3yibmam 8 KOHmeKcme 3a0aHHOU peaibHOU CUmyayul Ui NPUKIAOHoU 3a0ayu.

DOyHKIUHA

o  Onepuposamv NOHAMUAMU. QYHKYUOHATLHASL 3A6UCUMOCTb, PYHKYUS, padur pyuryuu,
CnocooOwvl 3a0anus QyHKyuU, apeymenm u 3Haverue QyHKyuu, 001acms onpeoenenuuss u MHOMCECMBEO
3HAYeHUl QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCEA, MOHOMOHHOCMb (OYHKYUU,

YeMmHOCMb/HeYemHOCMb QYHKYUU,
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® cmpoums epaguru IUHEHOU, K8AOPAMUYHOU QYHKYUL, 0OPAMHOU NPONOPYUOHATLHOCTIU,

GyHKyuu guoa: y=a+ﬁ, y =~x,y=%x, y=|x;

® Ha npumepe K8aOpaAMu4HOU HYHKYUU, UCNOIb308AMb NPeoOPa306anus epaguxa GyHKyuu
y=f(x) ona nocmpoenus epagpuxoe gynxyuii y = af (kx+b)+c;

® cocmasnsams ypasHeHus NPAMOU No 3a0aHHbIM YCI08UAM: NPOX0oaujell uepe3 08e Mo4KU ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOX00sauell Yepe3 OaHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOU;

® uccredosams QYyHKYUIO NO ee epapuxy;

® HAX0O0UMb  MHOJNCECMBO  3HAYEHUL,  HYIU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU QYHKYUU,

® onepuposamv  NOHAMUAMU:  NOCAE008AMENLHOCIb,  APUPMEMUYEcKas — Npocpeccus,
2eoMempuiecKas npozpeccusi;

® pewamsv 3a0auu Ha ApUGMemuiecKyio u 2eoMempuiecKyio npoepeccuro.

B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

® ULIIOCMPUPOBAMb C NOMOWDBIO 2PAUKA PeanbHyl0 3a8UCUMOCMb UTU NPoYecc No Ux
XapakxmepucmuKam,

® UCNONBL306aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NpU peuleHuu 3a0ay u3
Opyeux yueOHbiX npeomMemos.

TexkcroBbIe 321244

o Pewams npocmvle U CLOJNCHbIE 3A0A4U PASHLIX MUNOG, A MAKNICE 3a0ayu NOSbIUEHHOU
mpyoHoCmu,

® UCNONBL306aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CILOJCHbIX 3a0au O/is
ROCMPOeHUsl NOUCKOBOU CXeMbl U PeUuleHUst 3a0ay,

® paziuuams MoOelb MeKcma U MOOelb peuleHUs 3a0a4di, KOHCMPYUpo8amsv K OOHOU
MoOenu peulerusi HeCI10HCHOU 3a0ayu pazuvle MOOeau MeKCma 3a0aqu;

® 3HAMb U NPUMEHAMb 00a Cnocoba NOUCKa peuileHus 3a0ay (om mpebo8anus K YClosuio u
om ycnosus K mpeboeanuio),

® MO0enUpo8ams paccydHcoeHuss NPU NOUCKe peulenusl 3a0ay ¢ NOMOUbIO 2pag-cxemol,

® gvidensimb IMansl peueHus 3a0a4u U co0epAHCanue Kancoo2o Smanda,

® yMemb 8blOUPAMb ONMUMATLHBIL MEMOO peulenus 3a0a4u U 0CO3HABAMb 8blOOP Memooa,
paccmampusams pasiuiHsvle Memoobl, HAX0OUMb PA3Hble PeuleHUs 3a0adU, eCld 603MONCHO,

® aHANU3UPOBAMb 3aMPYOHEHUs NPU peuleHul 3a0ay;

® GLINONHAMb PA3TUYHbIE NPEOOPA30B8AHUSL NPEOSIONCEHHOU 3A0ayU, KOHCMPYUPOBAMb HOBblE

3a0ayu u3 OGHHOU, 8 MOM YuUCe 0Opammbvie;
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® UHMEPNPemupo8ams GbIYUCIUMENbHBLE PE3YIbmamyl 8 3a0aue, Uccied08ams Noay4eHHoe
pewieHue 3a0ayu;

®  GHANUBUPOBAMb BCEBO3MOINICHbIE CUMYAYUU 83AUMHO20 PACNOLONCEHUSL 08X 00BEKMO8 U
UBMEHEeHUe UX XapaKmepucmuk npu COBMeCmHOM OBUINCEHUU (CKOPOCHb, 8PEMsl, PACCMOsIHUE) Npu
pewieHuu 3a0ay Ha O8UdceHue 08yX 00beKmMO8 KaK 8 OOHOM, MAK U 6 NPOMUBONONONCHBIX
HAanpasieHusx;

® uCcnedo8amy BCEBO3MOIICHbIE CUMYAYUU NPU pPeueHuUu 3a0ay Ha O8udiceHue no pexe,
PAcCMampusams pasHvle CUCHEeMbl Omcyema,

® pewamv pazHooopasmvie 3a0auu «Ha YACUY,

® peuwamv u 060CHOBHIBAMDb CE0€ peuleHlUe 3a0al (8bl0eAMb MAMeMamuieckyo 0OCHO8Y) Ha
HAXoXcOeHue 4acmu Yucia u 4ucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIa Opoou;

® 0Co3HABAMb U O00BACHAMb UOEHMUYHOCMb 3A0aY PA3HBLIX MUNO0S, CA3BIBAIOWUX MPU
BeNUYUHBL (Ha pabomy, HA NOKYNKU, HA OBUdCEHUE), 8blOeNdmb MU BeNUYUHbL U OMHOUEHUs
MedCOYy HUMU, NPUMEHSAMb UX NpU peuwleHuu 3a0ay, KOHCMpPYyuposams COOCMEeHHble 3a0ay
VKA3AHHBIX MUNOS,

® gr1ademb OCHOBHBIMU MEMOOAMU PEeUleHUs 3a0ay Ha CMeCU, CRIABbL, KOHYSCHMPAayuu,

® pewamv 3a0ay¥u HA NPOYEHMbl, 8 MOM YUCILE, CILONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONBb3YSL PA3HBLE CNOCOObL;

® pewamv nocudecKue 3a0ayu PAsHbLIMU CNOCOOAMU, 8 MOM Yucie, ¢ 08yMs OIOKAMU U C
mpemsi O10KaMu OGHHBIX C NOMOWbIO MabIUY;

® peuwamv 3a0ayu N0 KOMOUHAMOPUKE U MeopUul 8ePOSIMHOCMEN HA OCHO8E UCNOIb308AHUS
UBYYEHHBIX MeMO0O08 U 000CHOBbIBANMb peuleHUe;

® peuamov HeCI0HCHbIE 3a0ayu N0 MAMEMAMUYecKol CMmamucmuKe;

® 061a0emb OCHOBHbIMU MEMOOAMU PEUleHUsl CIOHCeMHbIX 3a0ay. apugmemudeckul,
aneebpaudeckull, nepebop 8apuanmos, 2eomempudecKutl, epapuiecKuti, NPUMeHAMs UX 8 HOBbIX HO
CPABHEHUIO C U3VYEHHbIMU CUMYAYUSIX.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® gulOensAMb NpU peuleHul 3a0ay XapaKmepucmuK paccmampusaemoll 6 3aoaie cumyayuu,
OMIUYHBIE OM DeabHbIX (Mme, Om KOMOPHIX aOCMpacuposaIucy), KOHCMPYUPOBAMb HOBble
cumyayuu ¢ y4emom dmux XapaKxmepucmux, 8 4dCIMHOCMU, NPU peueHuU 3a0ay Ha KOHYeHMpayuu,
yuumuléams nIOMHOCMb 8eUiecmea,

® pewamv U KOHCMPYUpPOBAmMb 3a0ayu HA OCHO8E PACCMOMPEHUs PeanbHbiX CUMyayutl, 6
KOMOPbIX He mpedhyemcs MOUYHbIU GbIYUCTUMENbHBIU Pe3YIbmam,

® peuiandv 3a0a4u Ha OBUICEHUE NO PpeKe, pacemampueasd pasHble cucmemsvl onmciyemada.
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CrarucTuka v TeoOpusi BEepOSITHOCTE

o Onepuposamsv NOHAMUAMU. CMONOUAMblE U KpY2o8ble Ouazpammvl, mabauybl OAHHLLX,
cpedHee apugmemuyeckoe, mMeOuaHa, Hauborvuiee U HauUMeHbUiee 3HAYEeHUs BblOOPKU, pA3Max
8b100PKU, OUCnepcus u CMaHOapmHoe OMKIOHEHUe, CIVYAUHAA USMEHYUBOCb,

® u36IeKAMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, SPAPUKAX;

® cocmasnames madbauysl, CMpoOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUAMU. PAKMOPUAT YUCIA, NEPECMAHOBKU U COYeMaHUsl, Mmpey2oibHUK
IHackans,

®  NPUMEHAMb NPABULO NPOU3IBEOCHUs NPU PeuleHUU KOMOUHAMOPHBIX 3a0a4;

® onepuposamv NOHAMUAMU:  CAYYAUHBIL ONbBIM, CAYYAUHBIL  8bIOOP, UCHbLIMAHUeE,
nleMeHmapHoe  CiyyaiiHoe cobvimue (UCX00), Klaccuyeckoe onpeoeieHue  8eposmHoOCmuU
CYUALHO20 CODLIMUSL, ONEPAYUY HAO CYUAUHBIMU COOLIMUAMU,

® npedcmasisimes UHDOPMAYUIO C NOMOWBIO KPY208 Dlinepa;

® pewiamsv 3a0a4u HA BbIYUCIEHUE 8EPOAMHOCIIU C NOOCYEMOM KOJIUYeCm8d 6aApUAHMO8 C
HOMOWBIO KOMOUHATNOPUKU.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® U38TIEeKaAMb, UHMEPNPEMUPO8AmMs U NPeodpPa308bl8aAMb UHPOPMAYUIO, NPEOCMABNIEHHYIO 8
mabauyax, Ha OUazpammax, pagurax, ompaxicaruwiyro c8oUCmMea U XapaKmepucmuKu pedibHblx
npoyeccos u s81eHull,

® onpeodensamb CIMAMUCMUYEcKUe XapaKmepucmurku 8bl00poK no mabauyam, Ouazpammam,
epaguram, ebINOIHAMb CPABHEHUE 8 3ABUCUMOCTIU OM YelU peuleHUss 3a0ayl;

®  OYEHUBAMb 8EPOAMHOCIb PEANbHbIX COOLIMULL U SAGTIEHU.

I'eomerpnyeckue Gurypsl

o Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

® U361EKAMb, UHMEPNPEMuUpo8ams U npeoopazoevleams UHGOPMAYUIO O 2eOMemMpPUYECcKUX
Queypax, npedcmasneHHyIo Ha Yepmetcax;

® NpuMeHAmMb  2eomempuueckue akmvl O0nA  peuwleHus  3a0ay, 6 MOM  Hucie,
NPeononazaruux HecCKOJIbKO Wa208 peueHus;

® opmyruposams 6 npocmenuiux CLyuasx ceOUCMEa U NPUHAKU puayp;

®  00KA3bIBAMb 2e0MEeMPULEcKUe YMEePIHCOCHU,

® grademv CMAHOAPMHOU  Klaccuguxkayueu NIAOCKUX  Queyp  (mpeyeoibHUKo8 u

Uemulpexy201bHUKOB).
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B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NMPEAMETOB:

® UCNONBL306AMb CEOLUCMBA 2e0MeMmpPUdecKux gueyp O peulenus 3a0ay NPaAKmuieckKo2o
xapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH.

OTHomeHust

o Onepuposamv  NOHAMUAMU:  PAGEHCMBO  Queyp, pasHvle  Quaypvl,  paBeHCMBO
mMpey20bHUKO8, NAPANLEIbHOCTb NPSAMbBIX, NePNEeHOUKVIAPHOCHb NPAMbIX, Yelbl MeNCOY NPAMbIMU,
NepneHOUKYIAp, HAKIOHHAs, Npoekyus, noodobue ¢ueyp, nododuvle ¢ueypsvl, N0O0OHbBIE
mpeyeobHUKU,

o npumenamo meopemy Daneca u meopemy o NpPONOPYUOHATLHBIX OMPEIKAX NPU PeUleHUU
3a0ay;

®  Xapakmepuzoeamv — 63AUMHOE  PACHOJOJNCEHUe  NPSIMOU U OKPYICHOCMU,  O08YX
OKpYIHCHOCMEL.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

® UCNONBL306aAMb OMHOUEHUS OJIA peuleHUs 3a0aY, 803HUKAIOUUX 8 PEeANbHOU HCUSHU.

HN3mepenusi u BLIYUCIEHUS

e Onepuposamv npeocmasieHusmMu o OauHe, NIOWAOU, OObeMme KAaK BeNUYUHAMU.
IIpumenamo meopemy Ilugpazopa, opmynvl niowaou, obvema npu peuwleHuu MHOLOULA208bIX
3a0a4, 6 KOMOpvIX He 6Ce OAHHble NPeOCMABIeHbl 6HO, A MPEOVIOM BbIYUCIEHUL, ONEPUPOBaANms
bonee WUpPoOKUM KOIUYeCmE8OM POpMYNL OIUHbL, NIOWAOU, 0ObeMd, BbLIYUCTAMb XAPAKMEPUCTUKU
KoMOuHayuti  gueyp (OKpys#cHOCmel U MHO20Y20IbHUKOB) GbIUUCTAMb PACCMOSHUSL  MEHCOY
Queypamu, npumeHsmb MpueoOHOMempuieckue Gopmyavl 01 GbIYUCIEHUN 8 00jee CLONCHBIX
CYUASIX, NPOBOOUMb BbIYUCIEHUSI HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCMIL,

®  IPOBOOUMB NPOCMbIE BLIYUCTEHUS HA 00bEMHBIX MeNax,

® ¢hopmynuposamsv 3a0a4u Ha 8bIYUCTIEHUE OJIUH, NIOWAOel U 00BEMO8 U peulamsy UX.

B noBcetHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

®  IPOBOOUMb BbIUUCTIEHUSA HA MECIMHOCTNU,

® npumeHAmMb QOPMYIbL  NPU  BLIYUCTEHUAX 6 CMEJNCHLIX YueOHbIX npeomemax, 6
OKpYdHcaroujeli 0eucmeumenbHOCmu.

I'eomeTprueckue nocrpoeHust

o [1300pasicams ceomempuueckue Gueypsbl no MeKCmosomy U CUMBOTbHOMY ONUCAHUIO;

® C80O0OHO ONEPUPOBAMYb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECTONHCHBIX CLYYAsX,

® GLINONHAMbL NOCMPOCHUS MPEY2ONbHUKOS, NPUMEHAMb 0MOelbHble Memoobl NOCMPOeHUl

YUpKynem u TUHeuKol U nposooums npocmetiuiue uccie008aHus YUcia peueHull;
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® u300paxcamv munosvie NIOCKUe ueypbl U 0OvbeMHble mena ¢ NOMOWbIO NPOCEUUX
KOMNbIOMEPHLIX UHCIMPYMEHMOB.

B noBceiHeBHOM KU3HHU ¥ IPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINONHAMb NPOCMeENULUEe NOCMPOECHUsL HA MECTTHOCMU, HEOOX00UMbLE 8 PEeAIbHOU HCUSHU,

® OYeHUBAMDb PA3MEPLL PEAbHBIX 00BEKMO8 OKPYIHCAIoUieco Mupd.

IIpeoOpa3zoBanusi

o Onepuposamv NOHAMUEM OBUICEHUS U NPeoOPA308aHUs NOO0OUs, 61a0emb Npuemamu
nocmpoenus. ueyp ¢ UCNOIb308aAHUEM OBUICEHUN U NPeodpasz08aHull nooodus, NPUMEHSMb
NOJYYeHHble 3HAHUS U ONbIM NOCMPOEHUN 8 CMEJCHLIX NPeoMemax U 6 pPeanbHblX CUMYayusx
OKpYyJIcalouje2o mupa,

o cmpoumv pueypy, NOO0OHYIO OAHHOU, NOAL308AMbBC  CEOUCMBAMU NOO0OUST  OJis
000cHO8aHUs c80licM8 puyp,

® NPUMEHAMb CEOUCMBA OBUNCEHUL OJiIsl NPOBEOeHUs NPOCMEUUX 0O0CHOBAHUL CBOUCME
Queyp.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

® NPUMEHAMb CEOUCMBA OBUNCEHULL U NPUMEHIMb NOO0OUE 015t NOCMPOEHUL U 8bIYUCTEHU.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposams NOHAMUAMU 6EKMOP, CYMMA, PAZHOCHb eKMOPO8, NPOU3BEOeHUE BeKMOpa
Ha YUCNO, Y20l MeHcOy BeKMOpaMU, CKAAPHOe Npouzeedenue BeKmopos, KOOPOUHAmbl HA
NIOCKOCMU, KOOPOUHAMbI 6eKMOPA,

® GLINONHAMb O0elCMEUsi HAO BeKMOPAMU (CNOJCEHUe, 8bIYUMANUe, YMHONCEHUE HA YUCTO),
BLIYUCTIAMY  CKANISIPHOE NPOU3BEOeHUe, ONpedeisimb 6 NPOCMEUWUXx Cayudaax Yeol MenHcoy
BEKMOPAMU, BLINOJHAMb PA3NIONCEHUE GEKMOPA HA COCMASNsowue, NPUMEHAMb NOJYYEHHble
3HAHUA 8 (u3uUKe, NONAb308AMbCA (QOPMYIOU BLIYUCTIEHUA PACCMOAHUA MeNCOy MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUsL (Yueyp 0151 peuteHus 3a0ay,

® NpUMEHAMb GEeKMOpbl U KOOPOUHAMbL OJisl peuleHus 2eoMempudeckux 3a0ay Ha
8bluUCTIeHUEe ONUH, V2l08.

B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® UCNONbL306AMb NOHAMUSL 8EKMOPO8 U KOOpOUHam Oisi peuleHus 3a0ad no ¢usuxe,
eeozpaghuu u opyaum yueOHviM npeomeman.

Hcropus MaTeMaTHKHU

o Xapaxmepu3o6amo 6K1A0 8bl0AIOUUXCA MAMEMAMUKOSE 8 PA3GUMUEe MAMEMAMUKU U UHbIX
HAYYHLIX 0Oaacmell;

® JNIOHUMAamb POojlb mMamemamurku 6 pazeumuu Poccuu.
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MeToabl MaTEMaTHKH

o lcnonv3ys  usyueHHole — Memoovl,  HPOBOOUMb  OOKA3AMENbCMEO,  GbINOIHANMb
onposepaicenue;

® BbIOUPAMb U3YUEHHBIE MEMOObl U UX KOMOUHAYUU OJIs1 eueHUss MamemMamu4ecKux 3a0ay;

® ucnonvzoeamv mamemamudeckue 3HaHus — ONisl  ONUCAHUSL — 3AKOHOMEPHOCmel 8
OKpydHcaouieti OeticmeumenrbHOCmu U NPOU38e0eHUsIX UCKYCCMEA,

® npUMeHsMb npocmeliue NPoOSPAMMHblE CPeOCmea U NeKMpPOHHO-KOMMYHUKAYUOHHbLE

cucmembsbl npu peuteHuu mamemamu4ecKux 3a0au.

Copep:xxkaHue Kypca MaTeMaTHKHU B 7-9 kJjaccax
Auiredpa
Yucaa
PanunonajJbHBIE YHCIA
MHOXeCTBO paloHaidbHBIX uucen. CpaBHEHHE palMOHANBHBIX uuced. [ledicTBus c
panMoHAIBHBIMU YncIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpoobIo.
HppanuoHajbHble YHCIA

[TousTue HPppauOHAIIBHOTO YHCIIA. Pacno3naBanue HUppalluOHAJIbHBIX YHCCIL. HpI/IMepH

JI0Ka3aTenbCTB B anredpe. MppannoHaabHOCTh Yuciia \/E . [Ipumenenue B reomerpun. CpasHenue
uppayuoranbHulx yucen. Muosicecmeo oelicmeumenbHblx Yucei.

ToxnecTBeHHBIC IPe00pa3oBaHus

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHSA

BelpaxxeHne c nepeMeHHOW. 3HaueHWe BhIpaxkeHus. [loACTaHOBKAa BBIPAKEHHM BMECTO
MIEPEMEHHBIX.

Henbie BeIpaeHUs

Crenenb C HaTypajJbHBIM IIOKa3aTeleM M ee cBoiictBa. [IpeoOpa3oBaHus BBIpaKEHHIA,
COJIEpKAIIMX CTEIIEHH C HaTyPAJIbHBIM ITOKa3aTEJIEM.

OpnHowneH, MHOTouJIeH. [IeficTBUS ¢ OJHOUWIEHAMH U MHOTOWJIEHaMU (CII0’KEeHUE, BEIUNTaHUE,
yMHOXeHHUE). POopMysbl COKPAIIEHHOTO0 YMHOXEHHMS: pPa3HOCTb KBAJIpaToB, KBAApaT CyMMBbl U
pasHocTH. Pa3nokeHue MHOTOWJIEHa Ha MHOXXMTENU: BBIHECEHHE OOILIET0 MHOXKMTENS 32 CKOOKH,
2PYNRUPOBKA, NPUMEHeHUe QOPMYL COKpAwWeHHo2o YmHoxceHus. Keaopammuvii mpexunen,

pasnooicerue Keadpamnozo mpexujieHa Ha MHOJcCUmelu.
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Jpo0HO-panMoHa/IbHbIE BHIPAKEHUS

Crenenp ¢ mnenbiM mokazateneM. IIpeoOpasoBanue JpOOHO-JIMHEHHBIX BBIPAKEHHIA:
CIIOKEHHUE, YMHOXKEHUE, JeneHue. Anreebpauieckas opods. JJonycmumvle 3HA4eHUS NEPEMEHHBIX 6
0pobHO-payuonaivrulx  vipadcenusx. Cokpawenue aneebpaudeckux Opobeiu. I[Ipuseoenue
aneebpauyeckux Opobetl Kk obwemy 3nameHamento. elicmeus ¢ aneeopaudeckumu OpooOsImMu:
clodicenue, 8bluUmanue, YMHodCeHue, 0elleHue, 6036€0eHuUe 8 CeneHb.

Ilpeobpazosanue svipasicenuil, cOOEPHCAuUX 3HaAK MOOYJIA.

KBaaparnblie kopHu

Apudmerndeckuii KBaapaTHBI KOpeHb. I[IpeoOpa3oBaHue BBIPAKECHHH, COJEPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, JICJICHNE, BBIHECEHHE MHOXKUTENS U3-T10J] 3HaKa KOPHS, 6HeceHue
MHOXMCUMeNs: NOO 3HAK KOPHAL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEpeMEHHOM.

YpaBHeHust

[TonsiTe ypaBHEHUs U KOpHS ypaBHeHUs. [Ipedcmasnenue o0 pasHOCUNbLHOCMU YPABHEHUII.
Obnacms onpedenenus ypasHeHus (061acmes OONYCMUMbIX 3HAYEHUT NEPEMEHHOL).

JIuHeiiHoe ypaBHeHHE U €er0 KOPHHU

Pemenue nuHelHbIX ypaBHEHUN. Jluneunoe ypaguenue ¢ napamempom. Konuuecmeo xopmeii
JUHeUH020 ypasHenus. PeuieHue TuHeliHbIX YPasHeHUll ¢ Napamempom.

KBaapaTHoe ypaBHeHHe H €er0 KOPHH

KBanparabele ypaBHeHus. HemosHbie KBajpaTHBIC yYpaBHEHHs. JIMCKPUMHHAHT KBaJIpPaTHOTO
ypaBHeHusa. Dopmysa KOpHEH KBaJpaTHOro ypaBHEHUs. [eopema Buema. Teopema, obpammuas
meopeme Buema. PemieHue KBaapaTHBIX ypaBHEHUMN:MCIONIb30BaHUE (HOPMYIBI ISl HAXOXKICHUS
KOpHEH, epaghuueckuii memoo pewieHus, pasioxcenue Ha MHOXCUMENU, No0bop KOopHel ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo KopHeti K8aOpamHo20 ypaeHeHuUs 8 3a8UCUMOCNU
om e2o Ouckpumuumauma. buxeadpammuvle ypaeumenus. Ypaenenus, ceooumvle K JIUHEUHLIM U
keaopamuwvim. Keaopammuvie ypaenenus c napamempom.

JIpoGHO-panuoOHAJILHBIE YPABHEHUS

Pemenue mpocTtedmux ApoOHO-TUHEHHBIX ypaBHEHUH. Peuwenue OpoOHO-pAYUOHATbHBIX
VPABHEHUII.

Memoovl pewenus ypagneHuil: Memoobl PAGHOCUTbHBIX NPeoOpaA3068aHuUll, Memoo 3aMeHbl

nepemenHol, epaguueckuti memoo. Hcnonrvzoeanue ceoticme QyHKYull npu peueHuu ypagHeHuil.

Ipocmeiiuue uppayuonarvhvie ypasnenus suda | f (x) =a, \/f (x) = \/g (x) .
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Ypasnenus euoa x"=a .Ypaenenus 6 yenvix uucaax.

Cucrembl ypaBHeHU M

VYpaBHEHHE C JBYMs IIepeMEHHBIMU. JIMHENHOE ypaBHEHUE ¢ ABYMs NIEPEMEHHBIMU. [Ipsamas
KaK epaguyeckas unmepnpemayus TUHetH020 YPasHeHUs C 08YMsl NepeMeHHbIMU.

ITonsiTe cucreMbl ypaBHeHH. PellieHne cucteMbl ypaBHEHUM.

MeToapl pelieHusi CHCTEM JIMHEHHBIX ypaBHEHHUU C JBYMsI NEPEMEHHBIMU: epaguyecKull
Memoo, Memoo CI0AHCeHUsl, METOJI IOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBsle HepaBeHcTBa. (CBOWCTBa YMCIOBBIX HEpaBeHCTB. I[IpoBepka crpaBemsiuBOCTH
HEPABEHCTB IIPY 3a/1aHHBIX 3HAYEHUAX IEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoi. CTtporue M HecTporue HepaBeHCTBAa. Obnacmb onpedenenus
Hepagencmaa (061acmob 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemenne nuHeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue keadpamuvix Hepagencmes:
UCNONb306aAHUE CBOUCME U 2paduKka KeaopamuyHou @YHKYUU, Memoo UHMepeanos. 3anuce
peuenus KaopamHo20 HepaseHCcmaa.

Pewenue yenvix u 0pooHO-payuoHanbHuIX HEPAGEHCME MEMOOOM UHMEPBAIOB.

Cucrembl HepaBeHCTB

CucreMbl HEpPaBEHCTB C OJHOW INepeMEHHOW. PemieHne cucTteM HEPaBEHCTB € OIHOMN
NEepEeMEHHOI: TMHENHBIX, Kgaopamubix. V1300paxkeHue pelieHusi CHCTEMbl HEPaBEeHCTB Ha YUCIIOBOM
NpsIMOM. 3aluCh PELIEHUs] CHCTEMbI HEPaBEHCTB.

DOyHKIUUHA

IHousTue pyHkuuu

JlexapToBbl KOOpAMHATHI HA MJIOCKOCTH. POPMUPOBAHUE MTPEACTABICHUM O METAIIPEAMETHOM
MOHITUU «KOOPAUHATHD. CriocoObl 3aJaHus GYHKIINI: aHATMTUYECKH, rpaduuecKkuit, TaOIMYHBII.
I'padpuk Pynkuuu. I[Ipumepsl (yHKUIUN, TOTydaeMbIX B TMPOIECCE HCCIENOBAHUS Pa3INYHBIX
peabHBIX MPOLECCOB U pelieHus 3a1a4. 3HaueHne GyHKIuu B Touke. CBoiicTBa pyHKIMIA: 0071acTh
olnpezeneHus, MHOKECTBO 3HAYEHUH, HYJIH, IIPOMEXYTKH 3HAKOIOCTOSIHCTBA,
YyemHocmob/HeyemHocms, TPOMEXKYTKH BO3pacTaHUs U YObIBaHUS, HaumOoOJbIllee U HaUMEHbIIEe
3HaueHus. MccnenoBanue QyHKIMM 110 ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynkyuu.
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Jluneitnasi pyHKIUSA

CpoiicTBa u Tpaduk JUHEHHOW QyHKIUH. YTI0BOW Kod(hdumuent npsmon. Pacnonoxenue
rpaduka JMHEHHON (PYHKIIMH B 3aBUCUMOCTH OT €€ yIJIOBOro KO3 HUIMEHTa U CBOOOJHOTO YiICHA.
Haxoorcoenue rkosgpguyuenmos nurneiinou GyHKyuu no 3a0aHHbIM  VCAOBUAM. NPOXOAHCOEHUE
npAMOU yepes 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOU depe3 OAHHYIO
MOYKY U NAPAJLIENbHOU OAHHOU NPAMOU.

KBagparuunas pyHkuus

CroiictBa u rpaduk KBaapaTuyHOW GyHKIMM (mapabona). [locmpoenue epaghuxa
Kkeaopamuunol yHkyuu no mouxam. HaxoxxaeHue Hysnel KBaapaTUYHOW (YHKIHH, MHONCECMBA
3HAYEHUL, NPOMENHCYMKOB8 3HAKONOCMOAHCIEA, NPOMENCYMKOE8 MOHOMOHHOCHU.

OOpaTHast NPONOPUHOHAIBHOCTD

CaoiicTBa GyHKIUH Y = k . 'unepbomna.
X

I'pagpuxu ¢ynxyuii. Illpeoopazosanue epagurxa @ynkyuu y = f(x) ora nocmpoenus

epaghuros Qynkyuil 6u0a y = af (kx+b)+c-

. k
Tpagusc ymguii y =a+——, y =Xy = Y%, y=|x|

IlocenoBaTeIbHOCTH M IPOrPECCHHU

YucnoBas 1ocie10BaTenbHOCThb. [IpuMepsl 4MCIIOBBIX MOCIEA0BATENIBHOCTEH. beckoHeUHbIe
HOCJIe10BaTeNbHOCTU. AprudMeTHuecKas mporpeccus u ee cBoicTBa. ['eomerpuueckas mporpeccusi.
Dopmyna obwezo uneHa u cymmsvl N NEPEbIX UYNEHO8 aApUPMemudecKol U 2eoMempulecKor
npoepeccui. Cxo0auasics 2eomempuyeckas nPospeccus.

Pemienue TeKCTOBBIX 32124

3agaun Ha Bce apuMeTHYECKHE AeHCTBUSA

Pemienne TeKCTOBBIX 3amay apupMmeTHyeckuM crocobom. Mcmonb3oBanue Tabuui, cxem,
YEpTE)KEU, APYTrUX CPEIACTB MPEACTABICHUS JAHHBIX IIPU PELICHUU 3a1a4H.

3agaum Ha IBUKEeHUE, PA0OTy M NMOKYIIKH

AHaJIu3 BO3MOKHBIX CHUTYallUil B3aUMHOIO DPACHOJOXKEHHS OOBEKTOB MpPU UX JBUKECHUH,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT MPH COBMECTHON padoTe.

3agaum HA YacTH, 101, IPOLEHTHI

Pemenne 3a1ad Ha HaXOXJAEHHME YAaCTH YMCIA W 4YUCIA IO €ro 4yacTu. Pemenue 3amad Ha
IIPOLICHTHI U A01U. [IpuMeHeHne nponopLumii Npy pelIeHnH 3a4a4.

Jlornueckue 3agaun

Pemenue norunueckux 3angau. Pewenue no2uueckux 3a0au ¢ nomowpio 2pagos, maoauy.

OcCHOBHBIE METOJbI pellleHHsl TEKCTOBbIX 3aJa4: apudMETUUYECKHH, alreOpandecKui,
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nepebop BapuaHTOB. [lepguunble npedcmasieHus o Opyeux Memooax peuieHus 3a0au
(ceomempuueckue u epaguueckue memoowl).

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

Crarucruka

Tabnuunoe u rpaduyeckoe MpeAcTaBiIeHUE NAaHHBIX, CTONOYAThIE M KPYTrOBBIE JHUArpaMMBI,
rpaduku, TpUMEHEHUE auarpaMm U rpaduKoB Ui ONMUCAHUS 3aBUCHMOCTEH PEaTbHBIX BEITUYHH,
u3BJeueHNe MHpoOpMaUK M3 TaOIUL, auarpaMM Hu rpadukoB. OnucarenbHbIE CTAaTUCTHYECKUE
MOKAa3aTeIM YHCIOBBIX HAOOPOB: cpeliHee apupMeTHIecKoe, Meouana, Haubobllee U HauMeHbIIee
3HaueHus. Mepbl paccenBaHus: pa3Max, oucnepcus u CmaHoapmHoe omxioOHeHue.

CnyuaiiHas uW3MeHYMBOCTh. M3MeHUYMBOCTH Ipu u3MepeHusx. Pewaowue npasuna.
3axonomepHOCmU 8 USMEHUUBLIX BEIULUHAX.

Cay4aiinbie coObITHS

CrnyuaiiHple ONBITHI (9KCIEPUMEHTHI), JJIEMEHTApHbIE CllydallHble COOBITHUS (HMCXOBI).
BepositHocT  snemeHTapHbIX  cOOBITHH. COOBITHS B CIOy4YalHBIX  OKCHEPUMEHTaX W
0JIAarONpPUATCTBYIOIINE 3JIEMEHTapHbIE COOBITHS. BeposTHOCTH citydailHBIX cOOBITHNA. OTMBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITHSIMU. Kiaccuueckue BepOSTHOCTHBIE OMBITHI C
UCIOJIb30BAaHUEM MOHET, KYOMKOB. [Ipedcmasnenue cobvimuii ¢ noMowwio ouazpamm Jiliepa.
IIpomusononoocuvie cobvimus, obveouHenue u nepecedenue cobvimuil. Illpasuno crodcenus
seposimnocmeil. Cnyyaiinsiii 6v100p. Ilpeocmasnenue skcnepumenma 6 suoe oepesa. Hesasucumoie
cobvimus. YmHodCeHUue 8eposimHocmell He3asucumvix coovimuii. [locnedosamenvhvle Hezasucumbvie
ucneimanus. IlpeactaBieHne o HE3aBUCUMBIX COOBITUSIX B KU3HU.

Dnemenmovl KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosku, ¢paxmopuan yucna. Couemanuss u Yucio couemaHrull.
@opmyna uucia covemanuti. Tpeyeonvnux Ilackana. Onvimsl ¢ OOAbWUM — YUCIOM
PABHOBO3MOJCHLIX  INEMEHMAPHLIX  coObimuu. Buluucnenue eeposmuocmeti 6 Onvlmax ¢
npumeHeHuem KomounamopHuolx popmyn. Ucnvimanusa Bepuynnu. Yenex u neyoaua. Beposmuocmu
coovimutil 6 cepuu ucnotmanuti bepnynnu.

Cnyuaiinvle éeuyunbl

3Hakomcmeo co CryyanHbiMU eIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CYYAUHbIX
eenuyun.  Pacnpeodenenue  eeposmuocmeti.  Mamemamuueckoe — oorcuoanue.  Ceoticmea
Mamemamuyeckozo odcuoanus. Ilonamue o 3axone donvuiux uucen. Mamepenue eepossmuocmel.
Ilpumenenue 3axona OOMLWUX UUCEN 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUU,

obecneyenuu 6e30NaACHOCMU HACEICHUSL 8 llp€38blllaleblx cumyayusix.
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I'eomeTpus

I'eomerpuueckue Gpurypsl

@Durypsl B reoMeTpHU M B OKPYKaloLeM Mupe

['eomerpuueckast ¢urypa. PopMHpOBaHHE NPEACTABICHUH O METANPEeIMETHOM IOHATHU
«purypay.

Touka, TUHUSA, OTPE30K, MpsiMasi, JIyd, JJOMaHasi, IUIOCKOCTh, YroJl, OMCCEKTpUCa yriia U ee
CBOMCTBA, BUJIbI YIVIOB, MHOTOYTI'OJIbHUKH, KPYT.

OceBast cummerpust reomerpuueckux ¢uryp. LleHTpanbHas CUMMETpUS T'€OMETPUUYECKUX
duryp.

MHOroyroJbHUKHU

MHOroyrojapHuK, €ro 53JIEMEHTBl M €ro cBoicTBa. Pacmo3HaBaHuMe  HEKOTOPBIX
MHOT'OYTI'OJIbHUKOB. Buinykivle u HegbinyKivle MHo20y20 bHuKU. 1IpaBUIIbHBIE MHOTOYTOJIbHUKH.

Tpeyronsuuku. Beicota, wMenuana, OuccekTpuca, CpeAHsss JMHUSA  TPEYrojbHHKA.
PaBHOOeApEHHBIIT TPEYrOJILHUK, €ro CBOWCTBA M MpH3HAKH. PaBHOCTOPOHHUH TPEYTrOJIBHUK.
IIpsAMOYTOJIBHBIN, OCTPOYTOJIBHBIN, TYIOYIOJIBHBIA TPEYrOJbHUKU. BHEIIHNE yribl TPEyrOJIbHUKA.
HepaBeHCTBO TpeyronbHUKa.

YetpipexyronapbHuku. [lapamnenorpamm, poMO, NpSMOYTOJBHUK, KBajapar, Tparenus,
paBHOOenpeHHas Tpareuus. CBONCTBAa U NMpPHU3HAKK NapajuiesorpaMMa, pomMoOa, IpsMOYToJIbHUKA,
KBaJpara.

OKpyXHOCTBb, KPyT

OKpy>KHOCTb, KpYI, HMX DJJEMEHTBHl W CBOICTBAa; LEHTPaJbHbIE W BIMCAHHBIE YIJIBL.
KacarenbHast u cekywas K OKpYKHOCTH, Ux ceoucmea. BriicaHHbIE U ONMCAHHBIE OKPYKHOCTH JJIS
TPEYTOJIbHUKOB, YemblPexy20IbHUKOE, NPABUIbHBIX MHO20Y201bHUKOE.

I'eomeTrpnyeckne (purypsol B IpocTpaHcTBe (00beMHBIE TeJIa)

Mnozozcpannuk u e2o anemenmol. Hazeanus MHO202pAHHUKOE C DA3HbIM NONONCEHUEM U
Koauyecmeom cpaneu. llepBHUHBIE TpEACTaBIEHUS O NUpaMUIE, MapajuIeIenuIe]e, IMpU3Me,
chepe, mape, MUWIHHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIITUX CBOMCTBAX.

OTHowIeHNs

PasencrBo puryp

CBoiicTBa paBHBIX TPEYrOJBHUKOB. [ [pU3HaKku paBeHCTBA TPEYTOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[TpusHakn u CBOWMCTBAa NApaJUIENBHBIX HpPSIMBIX. Akcuoma napannenvhocmu Eexauoa.
Teopema Daneca.

IlepnenauKyasipHbIe NPsIMbIeE
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[Ipamoit yrosn. Ilepnengukynap Kk mnpsMod. Haknonnas, mnpoeknus. CepenrHHBIN

NEPIEeHIUKYISAP K oTpe3Ky. Ceoticmea u npusHaku nepneHOuKyIApHOCMU.

Ilooooue

Ilponopyuonanvuvle ompesku, nooooue ¢ueyp. Ilooobnvie mpeyeonvruku. Ilpuznaxu
noooousL.

B3aumHoe pacnoJio:keHue npsMon U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHusi M BIYUCICHHUS

Beanunnbl

[Toustue Benmmuunsbl. JnunHa. M3mepenue nnuubl. EquHunbl u3MepeHus JiuHbl. Bennunna
yriaa. I'pagycHas mepa yria.

[TonsTre o TomIaAu IUIOCKOW (UTyphl U ee cBoiicTBax. M3mepenue miomazneil. Exunuiibt
W3MEpPEHHUS TUIOLIA/IN.

[IpencraBinenne 06 oObeme M ero cpoiicTBax. V3mepenune oObema. EnuHUIBI M3MepeHUs
00BEMOB.

HN3mepeHus U BbIYMCICHUS

NHcTpyMeHTBl [JIsI U3MEPEHUN M MOCTPOCHHI; M3MEpPEHUE M BBIUMCIEHUE YIJIOB, JUIMH
(paccTtosiHuit), muomane. TpuroHomeTpuyeckue QYHKIMM OCTPOTO YIjla B HPSIMOYTOJIbHOM
TPEyroJibHUKE  Tpuconomempuueckue @yHkyuu myno2o yeiqa. BblUUCICHUE  AIEMEHTOB
TPEYTrOJIbHUKOB C MCHOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOIIEHHH. DOopMyibl IIIOMATU
TpPEeYrojbHHUKa, MapaijenorpaMmMa M €ro YacTHBIX BHUAOB, (OPMYIbI UIMHBI OKPYXHOCTH H
miomaau kpyra. CpaBHeHue W BbIHcleHHe miomiaaei. Teopema Iludaropa. Teopema cumnycos.
Teopema kocunycos.

Paccrosinust

Paccrostnne mexay Toukamu. PaccTosHue OT TOYKM 10 TpsSMOWH. Paccmosinue medrcoy
Queypamu.

I'eomeTprueckue nocrpoeHust

['eomeTpryecKue MOCTPOSHUS ISl WLTIOCTPAIIMU CBOMCTB T€OMETPUIECKHUX (QUTYD.

NHcTpyMeHTHI [UIsl IOCTPOCHUM: IUPKYIb, JUHEHKA, YrolbHUK. [Ipocmetiuiue nocmpoenus
YUpKynem u JUHeUKOoL: NOCMpoeHue ODUCCeKMPUCHL Y2id, NePREHOUKYIAPA K NPAMOU, yeld, pasHo20
OauHOMY,

Ilocmpoenue mpey201bHUKO8 NO MpeM CMOPOHAM, O8YM CHOPOHAM U Y2y MeHcOy HUMU,
CMOPOHe U 08YM NPUNEHCAUYUM K Hell YeIaM.

enenue ompesxa 8 0aHHOM OMHOULEHU.

I'eomeTpuyeckne nmpeodpazoBaHus
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IIpeoOpa3oBanus

[TonsiTue npeobpazoBanus. IlpeacraBienue o MeTalpeIMETHOM MOHIATHN «ITPE0OpPa30BaHUE).
Iooobue.

JIBuKeHUs

OceBasi U LEHTpaJIbHAasgE CHUMMETPHS, HOB0pom U napaiienvusiii neperoc. Kombunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopnl

[TonsiTe BekTOpa, MEHCTBUS HAJ BEKTOpaMH, HCIOJIb30BaHUE BEKTOPOB B (u3uke,
DpasnodiceHue 6eKkmopa Ha cocmasiaioujue, CKaiapHoe npousseoenue.

Koopaunarsi

OCHOBHbBIC TIOHATHUS, KOOPOUHAMbL 8eKMOPA, pAcCmosHue medxncoy mouxkamu. Koopounamol
cepedunvl ompesKa. YpagueHus gueyp.

Ilpumenenue 6exkmopog u KoopouHam 05 peweHusi RPOCMeNUUX 2eoMeMmpUIecKux 3a0ay.

HUcTopusi MaTeMaTUKHU

Bosnuknogenue mamemamuxu Kax Hayku, smanvl ee pazsumus. (OcHogHble pazdeivl
Mamemamuxu. Bvidaowuecs mamemamukuy u ux 6K1ao 6 pazeumue HayKu.

beckoneunocmv mmnoowcecmsea npocmuix uucen. Hucna u onunvl ompesrkos. Payuonanvhvie
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxkona Iugacopa

3apoorcoenue ancebpvr 6 Hedpax apugpmemuru. An-Xopezmu. Podxcoenue OykeeHHOL
cumeonuxu. Il. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o Haxodcoenuu hopmyin KopHel
aneebpauyeckux ypasweHuti cmenenetl, oonvuiux yemwipex. H. Tapmanvs, [[xc. Kapoano, H.X.
Abenv, D. I'anya.

Tosenenue memooda KOOpOUHam, NO36OAIOUWE20 NEPEBOOUMb ceomempuyecKue 00beKmol Ha
a3vlk aneeopwvi. Ilosenenue epagurxos ¢ynxyuil. P. Jlexapm, II. @epma. Ilpumepwvt pasiuyvlx
cucmem KOOpOuHam.

3aoaua Jleonapoo Iluzanckoco (@ubonauuu) o kpoauxax, uucia Dubdbonavuu. 3adaua o
waxmammuou oocke. Cxo0uUMocmy 2e0MempuyecKol npocpeccull.

Hcmoku meopuu eepossmuocmeti: cmpaxogoe oeno, azapmuule uepsl. 11. @epma, b.I1lackans,
A. bepuynnu, A.H.Koamozopos.

Om 3emnedenus x eceomempuu. Ilugpacop u eco wkona. Panec, Apxumeo. I[lnamon u
Apucmomens. Ilocmpoenue npaguibHuix MHO20y20abHUK08. Tpuccekyus yena. Keaopamypa kpyea.
Yosoenue «kyba. Hcmopus wuwucna w. 3onomoe cewenue. «Hauanay Eexiuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

Feomempuﬂ U UCKyccmeo. Feomempuqecmte 3AKOHOMEPHOCMU OKpYaHcarouLeco mupda.
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Acmponomus u ceomempus. Ymo u xax ysuanu Auaxcazop, Opamocghen u Apucmapx o
pazmepax Jlynoi, 3emau u Coanya. Paccmosnus om 3emnu 0o Jlymer u Connya. H3zmepenue
paccmosinus om 3emau 0o Mapca.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuii,
11.J1.Yeoviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u HagueayKux Hayk,

passumue poccutickoeo ¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

TemaTnyeckoe mIaHUPOBaHUeE 7 KJacc

Auiredpa
Ne Tema KOJI-BO K3C
4acoB
1. TloBTOpeHHEe U cHCTeMATH3ALMsA MaTepuaJa 6 kiacca. BxoaHoii 4
KOHTPO.JIb.
1 HarypanbpHbie yncna. 1
2 OO6bIkHOBEHHBIE TpoOK. OTHONIECHUS U MPOIOPIIHUH. 1
3 PanmonanpHble yucna. 1
4 Bxoonou konmpons. /luaznocmuyeckas KOHmMpoOabHas
paodoma. 1
2. JluHeiiHOe ypaBHEHMeE C OJIHOI NepeMeHHOIi. 15
5-7 Beenenue B aireopy. 3
8-12 JIuHelHOe ypaBHEHME C OJTHOM NEPEMEHHOM. 5
13-17 Pemnrenne TeKCTOBBIX 3a1ad. 5
18 [ToBTOpEeHME U crucTeMaTH3alys yaieOHOro MaTepuaa. 1
19 Konmponvnaa pavoma Ne 1. 1
3. Ileable BbIpaKeHus. 51
20-21 ToxaecTBeHHO paBHbIe BeIpaskeHus. ToxaecTsa. 2
22-24 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM. 3
25-27 CBOJiCTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIIEM. 3
28-29 OIHOYJIEHEI. 2
30 MHOrouIeHbl. 1
31-33 CrnoxeHue ¥ BBIYUTAaHNE MHOTOYICHOB. 3
34 Konmponvnas paooma Ne 2. 1
35-38 YMHOKEHHE OJJHOWICHA HA MHOTOUJICH. 4
39-42 YMHOKEHHE MHOTOYJICHA HA MHOTOYJICH. 4
43-45 PaznosxeHrne MHOrO4JI€HOB HA MHOXKHUTENHU. BriHeceHne 3
00IIEr0 MHOXKUTEIIA 32 CKOOKH.
46-48 PasnoxxeHrne MHOTOWIEHOB Ha MHOXKUTEIN. MeTo 3
TPYIIUPOBKH.
49 Koumponvnas paboma Ne 3. 1
50-52 [Ipoun3sBeneHne pa3HOCTU U CYMMBI IBYX BBIPAKEHUM. 3
53-54 Pa3HOCT KBagpaToOB ABYX BBIPAXKEHUH. 2
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55-58 KBagpar cymMMBbl 1 KBaJIpaT pa3HOCTH JIBYX BBIPAKEHHUM. 4
59-61 [IpeoOpa3oBaHne MHOTOUICHA B KBAAPaT CyMMBbI MM Pa3HOCTH 3
JIBYX BBIPQKCHUU.
62 Koumponvnas paboma Ne 4. 1
63-64 CymMma 1 pa3HOCTh KyOOB JIBYX BBIPQ)KEHUM. 2
65-68 [TpuMmeHeHne pa3IHIHBIX CIIOCOO0B PA3JIOKEHHUSI MHOTOWICHA 4
Ha MHOYKHUTEJIU.
69 [ToBTOpEeHME M cucTeMaTH3aIMs Y4eOHOTO MaTepuaia. 1
70 Koumponvnan paboma Ne 5. 1
4. MDYyHKIHUH. 12
71-72 CBsi3u Mex 1y BennunHaMu. OyHKINH. 2
73-74 CriocoObI 3a1anust QyHKITUH. 2
75-76 I'paduk Qynkuuu. 2
77-80 Jluneiinas pynkuus, e€ rpaduk u cBONCTBA. 4
81 [ToBTOpEeHME M cucTEeMaTH3aIMs YIeOHOTO MaTepuaa. 1
82 Konmponvnas paboma Ne 6. 1
5. CucrteMmbl JIMHeliHBIX YPABHEHHIA € IBYMsI lepeMEeHHbIMH. 19
83-84 YpaBHEeHUs ¢ ABYMSI IEPEMEHHBIMHU. 2
85-87 JluneitHoe ypaBHEHHE C ABYMS NIEPEMEHHBIMU U €ro rpaduk. 3
88-90 Cucrembl ypaBHEHUH ¢ ABYMs niepeMeHHbIMHE. [ paduueckuit 3
METOJ PEIICHHs CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C IBYMS
NIePEMEHHBIMH.
91-92 Pemenue cucreM JTUHEHHBIX YpaBHEHUH METOJIOM 2
M10JICTAHOBKH.
93-95 Pemrenune cuctem JTHHEHHBIX YpaBHEHHH METOZOM CIIOKEHHSL. 3
96-99 Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM JIMHENHBIX YPABHEHHI. 4
100 [ToBTOpEeHME U cucTeMaTH3alys yaieOHOro MaTepuaa. 1
101 Koumponsnaa paboma Ne 1. 1
6. IloBTOpeHHe M cMcTeMaTH3aNKs Y4eOHOT0 MaTepuaJa. 4
102 JIuHelHbIE YPAaBHEHMSI U UX CHCTEMBI. 1
103 DopMyIIbl COKPAIIICHHOTO YMHOXEHUSI. 1
104 DYHKIMH. 1
105 Konmponsnas paboma Ne 8. Hmozosas konmpoivHas 1
paooma (Ilpomesccymounas ammecmayus).
I'eomerpus
Ne Tema KOJI-BO K3C
4acoB
1. TIpocreiimme reomerpuyeckre GUrypbl 4 X CBOiiCTBA. 15
1-2 Touku u npsiMble. 2
3-5 OTpe30K U €ro IJIMHA. 3
6-8 Jlyu. Yron. U3smepenue yrios. 3
0-11 CMeXHBIE U BEPTUKAJIBHBIE YTJIBL. 3
12 IlepnieH IUKyIsIpHBIE IIPSIMBIE. 1
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13 AKCHOMBI. 1
14 IToBTOpEeHUe U cucTemMaTu3anus y4eOHOro MaTepHaa. 1
15 Konumponvnas paboma Ne 1. 1
2. TpeyrojbHUKH. 18
PaBubIe TpeyronpauKH. BeicoTa, MenuaHna, buccekrpuca 2
16-17 TPEYroJIbHUKA.
18-22 [1epBbIil 1 BTOpON NPU3HAKU PABEHCTBA TPEYTOJbHUKOB. 5
23-26 PaBHOOEIpEHHBIN TPEYTOJILHUK U €T0 CBOICTBA. 4
27-28 [Tpu3naku paBHOOEAPEHHOTO TPEYTOJIbHHKA. 2
29-30 TpeTwnii npru3HaK paBeHCTBA TPEYTOJILHUKA. 2
31 TeopeMsl. 1
32 [ToBTOpEeHME M cucTeMaTH3aIMs YIeOHOTO MaTepuaa. 1
33 Konmponvunasn paboma Ne 2. 1
3. MapanjenbHble npsivbie. CyMMa yIJIOB TPEYroJbHHKA. 16
34 [TapannensHble IpsMBbIE. 1
35-36 [Tpu3HaKK napamIeIbHOCTH MPSMBIX. 2
37-39 CBoiicTBa NapajIeNIbHBIX MPSIMBIX. 3
40-43 CyMMa yriioB TpEeyroJIbHHKA. 4
44-45 [IpsIMOYTONIBHBIN TPEYTOIbHUK. 2
46-47 CBolicTBa NPSAMOYTOJBHOIO TPEYTOJbHUKA. 2
48 [ToBTOpEeHME M cucTEeMaTH3aIMs YIeOHOTO MaTepuaa. 1
49 Konmponvnaa paboma Ne 3. 1
4. OxpyxHoCTb U Kpyr. 'eoMeTpHyecKkne MOCTPOEHUS . 16
50-51 I'eomeTprueckoe MecTo ToueK. OKpY>KHOCTb M KpYT. 2
52-54 Hexkotopsie cBoiicTBa okpyxHOCTH. KacarenpHast K 3
OKPY>KHOCTH.
55-57 OnucaHHasi U BIMCAHHAS! OKPY>KHOCTH TPEYTOJIbHUKA. 3
58-60 3ajaur Ha MOCTPOEHUE. 3
61-63 MeTo/1 TeOMETPUIECKUX MECT TOUYCK B 3a7]a9ax Ha MOCTPOCHHE. 3
64 IToBTOpeHue U cucTemMaTu3anus ydeOHOro Marepuara. 1
65 Koumponsnaa paboma Ne 4. 1
5. TloBTOpeHHe U cUcTEeMATH3ALMSA YU4eOHOr0 MaTepuaJa. 5
66 TpeyroapHHUKH. 1
67 [TapajutenpHbIE NPSMBIE. 1
68 OKpYXHOCTP U KPYT. 1
69 Konumponvnasa paboma Ne 5. Hmozoeaa Kkonmponvnan 1
paboma.
70 HToroselii ypox. 1
TemaTnveckoe njaHupoBanme 8 Kiace
Aunredpa
Ne Tema KOJI-BO K3C
4acoB
1. TloBTOpeHMe M cHucTeMaTH3alMs MaTepuaJa 7/ Kjiacca. BxogHoii 4
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KOHTPOJIb.

1 Onnounenbl. MHOTOUJICHBI. 1

2 YpaBHEHHUS U UX CUCTEMBI. 1

3 OyHKIIUU 1

4 Bxoonoii konmpons. /luaznocmuyeckas KOHmMpoabHas 1
paboma.

2. PanmoHaJbHbIe BHIPAKEHHS. 44
5-6 PanmonansHbie qpoow. 2
7-9 OCHOBHOE CBOMCTBO paliMOHAILHOM IPOOH. 3
10-12 CnoxeHne ©  BBIYMTAHUE  PALMOHATIBHBIX  JApoOeil ¢ 3

OJIMHAKOBBIMH 3HAMEHATEIISIMU.
13-18 CroxeHre W BBIYMTAHHE PAIMOHAIBHBIX Ipo0eil ¢ pasHbIMHU 6
3HAMEHATEISIMH.
19 Konmponvnas paboma Ne 1. 1
20-23 YMHOXKEHHE U JeNICHHE palMoOHAIBHBIX ApoOeil. BosBenenue 4
paroHaIbHOU ApOoOU B CTETICHb.
24-30 ToxnecTBeHHBIE TPe0OPa30BaHUs PATMOHATBHBIX BBIPAKCHH. 7
31 Konmponvnasa paboma Ne 2. 1
32-34 PaBHOCHIIbHBIE YpaBHEHMsI. PallnoHaJIbHBIE YpaBHEHHUS. 3
35-38 CreneHs C 1IeJIbIM OTPULIATEIbHBIM MOKA3aTEIIEM. 4
39-43 CBoiiCcTBa CTETIEHH C IEJIBIM TOKA3aTEJIEeM. 5
44-47 Oyukuus y = S u e€ rpaduk. 4
48 Konmponvnas paboma Ne 3. 1

3. Ksagparnsble kopHH. [leficTBUTEJIbHBIC YHCIA. 25
49-51 OyHKIHS Y = x° 1 eé rpaduk. 3
52-54 KBanpathsie kopHU. ApudmeTnyeckuil KBapaTHbIN KOPEHb. 3
55-56 MHOK€ECTBO U €r0 MIEMEHTHI. 2
57-58 [TogmuoxecTBO. Oniepanuu HaJl MHOKECTBAMHU. 2
59-60 UucnoBble MHOXKECTBA. 2
61-64 CaolicTBa apu(pMETHYECKOr0 KBaJPaTHOTO KOPHSI. 4
65-69 ToxnecTBeHHbIe NMPeoOpa3oBaHUs BBIPAXKEHUH, COAEpIKAILINX 5

apu(MeTHIECKIE KBaIpaTHBIE KOPHHU.
70-72 ®yuxms Y = VX u eé rpaduxk. 3
73 Konmponvnas paboma Ne 4. 1

4. KBaapaTHble ypaBHEHHsI. 26

74-76 KBanpatHble ypaBHeHus. PelieHne HEMOJNHBIX KBaJApPATHBIX 3
YPaBHEHHUH.

77-80 dopmysa KopHeH KBaJpaTHOTO YpaBHEHHSI. 4

81-83 Teopema Buera. 3

84 Konmponvnas paboma Ne 5. 1

85-87 KBanpaTHblil TpEXUIIEH. 3

88-92 Pemenwe  ypaBHeHW,  CBOJSIIUXCS K  KBaJpaTHBIM 5
ypaBHEHUSIM.

93-98 PanmonaneHbie ypaBHEHHS KaK MaTeMaTHYECKHE MOJENN 6
peabHBIX CUTYaAIIHIA.

99 Konmponvnas paboma No 6. 1
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5. TloBTOpeHue u cucTeMaTH3anus y4e0HOro MaTepuaJa.

6

100 PanmonansHbie qpoow. 1
101 CreneHs C 1eJIbIM OTPULATEIbHBIM MOKA3aTEIIEM. 1
102 KBagparusie kopHu. JlelicTBUTENIbHBIC YHCIIA. 1
103 KBagparusle ypaBHEeHUSI. 1
104 Koumponsnan paboma Ne (. Hmozoseasa konmponvhasn 1

paboma (npomexcymoynas ammecmayus).
105 WrtoroBslii ypok. 1
I'eomerpus
Ne Tema KOJI-BO K3C
4acoB

1. IloBTOpeHHe M cUCTeMATH3ALMA MaTepHuaJa 7 Kjacca. 3

1 TpeyronbHukH. 1
2 [TapanenbHble OpsMBIE. 1
3 OKpYXHOCTb U KPYT. 1
2. YeTbIpéxyroJbHUKH. 22
4-5 YeThIpEXYroJbHUK U €0 3J€MEHTHI. 2
6-7 [Tapannenorpamm. CBolicTBa napajuiesorpamma. 2
8-9 [Ipru3Haku napasienorpamma. 2
10-11 ITpsIMOYTOJIbHUK. 2
12-13 Pom6. 2
14 KBanpar. 1
15 Konmponvnas paboma Ne 1. 1
16 CpenHsist TMHUS TPEYroJIbHUKA. 1
17-20 Tpanemnus. 4
21-22 IleHTpanpHbIE U BOIMCAHHBIE YTIIHI. 2
23-24 OnucanHas ¥ BIUCAaHHAs! OKPY>KHOCTH YETHIPEX YT OJIbHUKA. 2
25 Konmponvnas paboma Ne 2. 1
3. IlomoOue TpeyroJibHUKOB. 16
26-31 Teopema ®aneca. Teopema 0 IpONOPHMOHATIBHBIX OTPE3KAX. 6
32 [Toro0HBIE TPEYTONBHUKH. 1
33-37 [epBEIii MpU3HAK MOAOOUS TPEYTOIHLHUKOB. 5
38-40 Bropoii u Tpetuii npu3Haku N0J00Hs TPEYroJbHUKOB. 3
41 Konmponvnas paboma Ne 3. 1
4. PenieHue npsiMOYroJibHbIX TPEYI0JIbHUKOB. 14

42 MeTtpuueckue COOTHOLICHHS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE. 1
43-47 Teopema [Iudaropa. 5
48 Konumponvnas paboma Ne 4. 1
49-51 Tpuronomerpuueckre GyHKIUU OCTPOTO yriia 3

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

52-54 Penienue npsiMOyrojabHBIX TPEYTOJbHUKOB. 3
55 Konumponvnas paboma Ne 5. 1
5. MuoroyroapHuku. Ilnomanas MHOTOyroJibHHKA. 10
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56 MHOroyrojabHUKH. 1
S7 [TonsTue momaau MuoroyronbHuka. [nomane 1
pSIMOYTOJIBHUKA.
58-59 [Tnomane napamienorpamma. 2
60-61 [1no1mane TpeyrojpHUKA. 2
62-64 [Tnomane Tpamenuu. 3
65 Konumponvnas paboma Ne 6. 1
6. IloBTOpeHHE U cHcTeMATH3alMs Y4eOHOr0 MaTepuaJa. 5
66 YeThIpEXYroJIbHUKU. 1
67 ITomo6ue TpeyroabHIKOB. 1
68 MHOroyrojabHUKH. 1
69 Konumponvnasa paboma Ne (. Umozoseas konmponvnasn 1
paboma.
70 HTOroBelil ypox. 1
TemaTnyeckoe miIaHupoBaHue 9 kiaace
Anredpa
Ne Tema KO0JI-BO K3C
4acoB
1. TloBTOpeHme M cucTeMaTH3alMA MaTepuaJa 8 kiaacca. Bxoanoii 4
KOHTPOJIb.
1 ParonanbsHble apoOu. 1
2 KBanpaTHble KOpHU. 1
3 KBanpaTtHbie ypaBHeHUsI. 1
4 Bxoonoit konmpons. /[luaznocmuyueckas KOHmMponbHan 1
paboma.
2. HepaBeHncrsa. 21
5-7 UYuncnoBble HEPABEHCTBA. 3
8-9 OCHOBHBIE CBOWCTBA YMCIIOBBIX HEPABEHCTB. 2
10-12 CrnoxeHue ¥ yMHOYKEHUE YNCIIOBBIX HepaBeHCTB. OlLiEHNBaHNE 3
3HAYCHUS BBIPOKEHHSL.
13 HepaBeHcTBa ¢ 0HOM TEpeMEHHOM. 1
14-18 PemreHne JIMHEWHBIX HEPAaBEHCTB C OJHOM IEPEMEHHOM. 5
UucnoBble TPOMEKYTKH.
19-23 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHONM MEPEMEHHOM. 5
24 IToBTOpEeHME U cucTemaTu3alys yaeOHOTro MaTepuaa. 1
25 Konmponvnas paooma Ne 1. 1
3. KagparuuHas QyHKIHUS. 32
26-28 IToBTOpEHUE U pacHIMpeHHne CBEICHUH 0 QYHKITUH. 3
29-31 CaoiicTBa QyHKINH. 3
32-33 [Toctpoenne rpaduka GyHkuuu y = kf (x). 2
34-37 IMToctpoenue rpadukos Gyakimit y = f(x) + b,y = f(x + a) 4
38-43 KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiCTBa. 6
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44 Konumponvnas paboma No 2. 1
45-50 Pemenne kBapaTHbIX HEPABEHCTB. 6
51-55 Cucrembl ypaBHEHUH C IByMsI IEPEMEHHBIMH. 5
56 [ToBTOpEHME M cucTeMaTH3aIMs Y4eOHOTO MaTepuaa. 1
57 Konumponvnas paboma Ne 3. 1
4. DjieMeHThI NPUKJIATHONH MATEMATHKH. 21
58-60 MaremaTuuecKkoe MOACIMPOBAHUE. 3
61-63 [TporieHTHBIE PacUEThl. 3
64-65 AOGCOIIOTHAS M OTHOCUTENbHAS MOTPENTHOCTH. 2
66-68 OcHOBHBIE TIPpaBHUIa KOMOWHATOPUKH. 3
69-70 YactoTa ¥ BEpOITHOCTH CITy4alHOTO COOBITHSI. 2
71-73 Kitaccuueckoe onpeneneHne BEpOsITHOCTH. 3
74-76 HauanbHble CBEICHNS O CTATUCTHUKE. 3
77 IToBTOpEHME U cucTemMaTu3alys y4eOHOro MaTepuaia. 1
78 Konumponvuas paboma Ne 4. 1
5. YmcioBble IOCAEA0BATEIBLHOCTH. 21
79-80 HucnoBble OCIEN0BATENBHOCTH. 2
81-84 ApudmeTnueckas Mporpeccus. 4
85-88 CymMa N epBhIX WICHOB apu()METHYECKON TPOTPECCHH. 4
89-91 ['eomeTpuyeckas nmporpeccusi. 3
92-94 CymMa N nepBhIX WICHOB T€OMETPHUYECKON IPOTPECCHH. 3
95-97 CymMa OeCKOHEUYHOI reoMeTpHUECKON MPOrpeccuu, y KOTOpPOi 3
lql < 1.
98 IToBTOpEHME M cUCcTEeMaTH3aIMs YIeOHOTO MaTepuaia. 1
99 Koumponsnaa paboma Ne 5. 1
6. IloBTOpeHMe M cMCTeMaTH3alKs Y4eOHOTr0 MaTepuaJa. 6
100 Hepasencraa. 1
101 KBagpatnunas QyHKIus. 1
102 DNEeMEHTHI IPUKJIATHON MaTEMATUKH. 1
103 YmncaoBbIe OCIEIOBATEHHOCTH. 1
104 Koumponsnaa paboma Ne 6. Hmozoean konmponvnasn 1
paboma (npomexcymounas ammecmayus).
105 HTOroBelil ypox. 1
I'eomerpus
Ne Tema KOJI-BO K3C
4acoB
1. TloBTOpeHHe M cMcTeMAaTH3alMsA MaTepuaJa 8 Kiacca. 2
1 YeThIpEXYroJIbHUKN. 1
2 MHOroyrojabHHUKH. 1
2. PemeHue TpeyroabHUKOB. 16
3-4 Tpuronomerpryeckue Gpynxmuu yriaa ot 0° 1o 180°, 2
5-8 Teopema KOCHHYCOB. 4
9-11 Teopema cuHYCOB. 3
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12-13 Penrenne TpeyroibHUKOB. 2
14-17 DopMyIIbI U1 HAXO0XKACHUS TUIOAIN TPEYTOJIbHUKA. 4
18 Konumponvnas paboma No 1. 1

3. IlpaBHJIbHBIE MHOTOYTOJIbHUKH. 9
19-22 IIpaBriIbHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA. 4
23-26 Jlimna okpyxkaoctH. [Inomans kpyra. 4
27 Konumponvnas paboma No 2. 1

4. JlekapTOBBI KOOPAHHATHI. 11
28-30 PaccrosiHre Mex 1y AByMsl TOYKaMH C 33JaHHBIMU 3

KoopauHatamu. KoopnmHatel cepeiHbI OTpe3Ka.

31-33 Ypaaenne Gurypsl. Y paBHEHHUE OKPYKHOCTH. 3
34-35 YpaBHEHHE MTPSIMOIA. 2
36-37 YrnoBoii koahpunrenT npsamoit. 2
38 Konmponvnasn paboma Ne 3. 1

5. BekTopsl. 14
39-40 [ToHsiTue BexTopa. 2
41 Koopaunarsl BekTopa. 1
42-45 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB. 4
46-48 YMHOXEHUE BEKTOpa Ha YUCIIO. 3
49-51 CkaJIsIipHOE TTPOU3BEICHUE BEKTOPOB. 3
52 Koumponsnaa paboma Ne 4. 1

6. I'eomeTpuyeckue Mpeodpa3oBaHMA. 10
53-55 JIBmwxeHue (nepemenienne) urypsl. [lapanienbHblil mepeHoc. 3
56-57 OceBasi CHMMETpHSI. 2
58-59 IlenTpanpHas cummerpus. [IoBopoT. 2
60-61 I'omoretns. [logobue duryp. 2
62 Koumponsnaa paboma Ne 5. 1

7. HavaabHble cBeJeHHUsI N0 CTEPEOMETPHHU. 5
63-64 [Ipsimas npusma. [Mupamuna. 2
65-66 Humaap. Konye. [lap. 2
67 Konmponsnas paboma Ne 6. 1

8. TloBTOpeHHE U cHCTEeMATH3ALMSA YU4eOHOr0 MaTepuaJa. 3
68 1
69 1
70 Konumponvnasa paboma Ne 5. Hmozoean Kkonmponvnas 1

paboma.
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