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1. Ilnmanupyemble pe3yabTaThbl 0CBOEHMA Y4eOGHOro mpeaMera
BblnyCKHuK HAYHUMCA (,HJ'IX HCIIONB30BAHUSA B TOBCEIHEBHOM )KU3HU U obecIieYcHNA BO3MOXKHOCTH

YCIEMIHOr0 MPOJODKEHUS 00pa3oBaHus Ha Oa30BOM YPOBHE)

JJieMeHTHI TEOPHH MHOKECTB U MaTeMaTHYeCKOil JJOruKH

e OuepupoBaThs Ha 0a30BOM YPOBHE MOHSATHUSMH: MHOMECTBO, 3JIEMEHT MHOXECTBA,
I10/IMHOXECTBO, IPUHAIEIKHOCTE;

®  3a/1aBaTh MHOXXECTBA IIEPEUYNCIICHUEM UX IJIEMEHTOB;

¢ HAXOAWTH llepeceueHue, 00beIuHEeHNE, IOIMHOMXECTBO B IPOCTEHIIINX CHTYaIHAX;

¢ OICPUPOBATE Ha 0azoBoM YPOBHC TIIOHATHUAMU: OIIpEACTICHHUE, aKCHOMa, TEOpEMa,

JOKa3aTrClibCTBO,

¢ IIPUBOJUTE IPUMEPLI U KOHTPIPHUMEPEI JJI IIOATBCPKIACHU CBOUX BBICKa3bIBAHM.

B noBcegHeBHOI XKU3HU M 1PN N3YYEHUH JIPYTHX NPEIMETOB:

L HCIIOJIB30BATh Fpa(bnqecxoe NPEACTABIICHUC MHOXKECTB AJi ONIMCAHUA PCaTbHBIX

IIPOLIECCOB U SBJICHUH, IPYU PELICHUH 3a1a4 APYTUX Y4eOHBIX MPEIMETOB.
Yucna

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMHU: HATYPAILHOE YHUCIO, LEI0E HHCIIO,
OOBIKHOBEHHAas  J(poOb, JAecATHYHass Opobb, cMmermanHas apo0b, palUOHAIBHOE YHCIIO,

apuMETHYECKUH KBA(PATHEIA KOPEHD;



®  HCHOJIb30BATh CBOMCTBA YKCEN U IIPABUJIA JEHCTBUI MIPU BBINIOJHEHUHU BBIYUCIICHUN;

®  UCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUU BBIYUCICHUN U
pELICHUM HECIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJICHUE PAIMOHAIBHBIX YUCEN B COOTBETCTBUU C MIPABUIIAMH;

®  OLECHMBATh 3HAYEHHE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOTO LEJIOT0 YUCIIA;

®  PacCIO3HABATh PALMOHAJIBHBIEC U UPPALMOHAIIbHBIC YUCIA;

®  CpaBHMBATH YMCIIA.

B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NPEIMETOB:

®  OLIEHUBATh PE3Y/IbTATHI BBIYUCICHUI IPY PELLICHUU NPAKTUYECKUX 3a/1ay;

®  BBIIOJIHATH CPABHEHME YHCEIl B PEATIbHBIX CUTYaLUX;

®  COCTaBJIATh YMCIIOBBIE BBIPQKEHUS INPHU PELICHUM IMPaKTUYECKUX 3a7ad M 3ajad u3
IPYTUX Y4EOHBIX MIPEIMETOB.

ToxnecTBeHHBIE MPEOOPA30BAHUA

e  BrInosHATH HECIOXKHbIE NIPeoOpa3oBaHUs JUISl BBIYUCICHHUS 3HAYEHUH YHCIIOBBIX
BBIDOKEHMI, COAEpKALUIMX CTENEHW C HATypaJbHBIM IIOKA3aTejleM, CTENeHU C LEIbIM
OTPHULIATEIILHBIM IOKA3aTeJeM;

®  BBINOJIHATH HECIOXKHBIE MPEoOpa3OBaHUS IIENIBIX BBIPAKECHUI: PACKpPBIBaTh CKOOKH,
IIPUBOJIUTH MOJOOHBIE CIIaracMbI€;

®  HCMONB30BaTh (POPMYJBl COKPAIIEHHOTO YMHOXXEHHS (KBaJpaT CYMMBI, KBaipar
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIIPOIICHUS BEIYUCICHUN 3HAUCHHUI BBIPAKEHU;

®  BBINOJIHATH HECIIOXKHBIE MPeoOpa3zoBaHus IPOOHO-TUHEHHBIX BRIPAKEHUN U BBIPAKEHUN
C KBaJpaTHbIMU KOPHSIMHU.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® TIOHMMAaTh CMBICII 3aMMCH YKCTIa B CTAHIAPTHOM BH/IE;
e  omepupoBaTh HAa OA30BOM YPOBHE MOHATHEM «CTAHJIAPTHAS 3aMKICh YHUCIIAY.

YPaBHeHHﬂ H HEPABCHCTBA

e  OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATHIMU: PABEHCTBO, YUCIIOBOE PABEHCTRO,
YpaBHEHUE, KOPEHb YPaBHEHUS, PELICHUE YPABHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,

pEIlIeHNEe HEPABEHCTBA;
®  TIPOBEPATH CIPABEIIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

L pemaTtb JIMHEIHBIE HEPaBCHCTBA U HECIIOKHBIC HCPABCHCTBA, CBOJAIINECA K J'IHHCfIHBIM;
L peiaTbh CUCTEMBI HECJIOKHBIX JIMHEWHBIX ypaBHeHHﬁ, HCPaBCHCTB;,

L4 MPOBEPATDH, ABJIACTCA JIM JAHHOC YHUCJIO PCHICHUCM YPABHCHUA (HepaBCHCTBa);



e  pemarh KBagpaTHbIC YpaBHEHUs O GOpMYIie KOpHEll KBaIpaTHOTO YpaBHEHMUS,
e  u300paXkaTh peIICHHs HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NPeIMETOB:

® COCTaBJIITH W pEIIATh JIMHEHHBbIC YpAaBHEHHS IPU PELICHUU 3a]a4, BO3HHMKAIOIIUX B
IpYTUX y4eOHBIX MpeaMeTax.

DOYyHKIUT
e Haxonuts 3HadueHHE QYHKIINUU MO 3aJaHHOMY 3HAYCHHIO apTyMEHTA;

® HaxXOIUTh 3HAUCHHE apryMEHTa MO 33aJaHHOMY 3HAUCHUIO (YHKIMH B HECIOKHBIX
CUTYaIUsIX;

®  ONpeleNsITh IOJIOKCHHE TOYKH [0 €€ KOOpJAuHATaM, KOOpPAWHATHl TOYKH IO €€
MOJIOKEHUIO Ha KOOPAMHATHOM MIIOCKOCTH;

e 10 rpaduKy HaxXOJUTh OOJIACTH ONPECIICHUS, MHOKECTBO 3HAUCHUH, HYIU (DyHKINH,
MPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKHM BO3pacTaHusi M yObIBaHUS, HauOoIbllee U
HauMEHbBIIIee 3HAYCHUS PYHKIINH;

e  cTpouTh rpaduK TUHEHHON (QYHKINY;

®  MpOBEPATH, SABJISETCS JU JaHHBIA rpaduk rpadguxoM 3amaHHOM (QYHKIUU (JTUHEHHOH,
KBaJIpaTHYHOM, 00paTHON MPOMOPIIMOHATILHOCTH);

e ompeneNsaTh NPUOMMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKH IMEpecedeHus: rpadpukoB
GyHKIUH;

e omepupoBaTh Ha 0A30BOM YpOBHE MOHSTHUSIMH: MOCIIEIOBATEILHOCTD, apudmeTruuecKas
Mporpeccusi, FeOMeTpUIecKast IPOTPECCHs;

e pemarth 3aJa4yd Ha TMPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITh TONy4YeH
HETOCPEICTBEHHBIM MOJICYETOM 03 MPUMEHEHUs POPMYIL.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUHM APYTUX NPeIMeTOB:
®  WCIOJIb30BaTh TpaUKU peaNbHBIX MPOILECCOB U 3aBUCUMOCTEH ISl OMPENCIICHHS UX

CBOMCTB (HanOOJIbIINE U HAUMEHBIIINE 3HAUEHUS, IPOMEXYTKHU BO3pacTaHus U yObIBaHUS, 00J1aCTH
MOJIOKUTETIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

®  CIIOJIb30BaTh CBOWCTBA IMHEHHON PYHKIIUU U ee Tpa UK MpH PEIIeHUH 3a/1a4 U3 IPYTHX
y4eOHBIX TPEIMETOB.

CraTncTHKA M TeOpHs BEPOSITHOCTEH
e lIMeTh NpeaCTaBIEHNE O CTATUCTHYECKUX XapPAKTEPUCTUKAX, BEPOSATHOCTH CIIy4aliHOTO

COOBITHS, KOMOMHATOPHBIX 33j]ayax;
e pemarh MpocTeiinne KOMOWHATOPHBIC 3a/1a4l METOJIOM TPSMOTO M OPraHU30BAaHHOTO
nepebopa;

L4 NpCACTABJIATH JAHHBIC B BUJC TaGJ’II/II_I, Auarpamm, Fpa(bI/IKOB;



e  yuTaTh MH(OPMAIHIO, TPECTABICHHYIO B BHJIE TAOJIHUIIbI, AUArpaMMBbI, rpaduka;
®  OmpenensATh OCHOBHBIE CTATHCTUYECKHUE XaPAKTEPHCTUKN YHUCIOBBIX HAOOPOB;

®  OIICHMBATh BEPOATHOCTH COOBITHS B IPOCTEHIINX CIyJasix;

®  VMETh IIPEICTABICHUE O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBICHHSIX.

B noBceqHeBHOM KM3HH H IPpHA U3YYCHUH APYI'UX NIPEAMETOB:
° OIICHUBATh KOJIMYECTBO BO3MOXXHBIX BAPHAHTOB METOA0OM nepe6opa;

° HUMCETHh NPEACTABIICHUC O POJIH MPAKTHYCCKHU JOCTOBEPHBIX U MaJIOBEPOATHBIX CO6BITHﬁ;

o CpaBHHBAaTb OCHOBHBIC CTATUCTUYCCKHUE XapaKTCPUCTHKH, ITIOJYUCHHBIC B IIPOLECCE
peICHuA HpHKHa,HHOﬁ 3a1a4u, U3YyYCHUA pCaJIbHOI'O SABJICHUA,

o OIICHUBATh BEPOATHOCTE PCAJIBHBIX COOBITHH U ABJIEHUH B HECIOKHBIX CUTyalusx.

TekcToBbIE 3aa49H
L4 Pematrh, HeCIOXHBIE CIOKETHBIC 3a7a4u pa3HbIX THIIOB Ha BCC apI/I(bMeTI/I‘leCKI/IC

JICHCTBHUS,

®  CTPOMTBH MOJEIIb YCIOBUS 33/1a4M (B BUJI€ TAOJIULIbI, CXEMBbI, PUCYHKA WJIM YPABHEHUS), B
KOTOpPOM J1aHbl 3HAYEHUS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEIMYUH, C LIEJBIO MOMCKA PELICHUS
3aJ1a4u;

®  OCYLIECTBIJISITH CIIOCOO MOUCKA PELICHUS 3a/laui, B KOTOPOM PacCyXJI€HHUE CTPOUTCS OT
yCIJIOBUS K TpeOOBAHUIO WIIK OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IIJIaH pPELICHU 3a/1a4H;

e  BBIJCIATH ATAlbl PELICHNS 3a/1a4H;

®  HHTEPHPETUPOBATH BBIYUCIUTEIIBHBIE PE3YNIbTAThl B 3aJa4e, UCCIENOBAaTh MOJIYyYEHHOE
pelieHue 3a1auu;

e 3HaTh pa3IMuMe CKOpocTel 00BbEKTa B CTOSUEH BOJE, NPOTUB TEUEHUS U MO TEYEHHUIO
peKu;

e  pemarth 33J1a4M Ha HaX0XKJIEHUE YaCTH YNCia U YUCIIa TI0 €ro 4acTH;

e  pemarh 33Ja4M Pa3HbIX TUIIOB (Ha pabOTy, HA MOKYIKH, HAa IBUKEHUE), CBA3bIBAIOIIUX
TPH BEJINYUHBI, BBIJIEISTH 3TU BEJIMYUHBI U OTHOIIEHUS MEX1y HUMH;

®  HaxOIUTh MPOLEHT OT YHUCIA, YACIO IO IPOLEHTY OT HEro, HaXOAWUTh MPOLEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBILICHUE BETUUNHBL;

®  pemaTh HECIOXKHbBIE JIOTHUECKNE 3aJa4l METOJIOM PacCyXACHHM.

B noBceaHeBHOIi )KM3HU M MPU U3YYE€HHUH IPYTHX MPEIMETOB:

®  BBIIBUTATh FMIIOTE3bI O BO3MOXKHBIX IPEJIEIbHBIX 3HAUEHUAX HCKOMBIX B 33J1aue BEJIMYHH
(menatb NPUKUIKY).
I'eomeTpuueckue Gpurypsl

e  OnepupoBaTb Ha 6a30BOM ypOBHE MOHATHSAMH [€OMETPHUECKUX DUTYD;



®  u3BIEKaTh MH(OPMAIIHIO O TEOMETPUIECKHUX (UTypax, IPEACTABICHHYIO Ha YepTexax B
SIBHOM BH/IE;

®  [IPUMEHATH Ul PELICHU 3a7ay FreoOMeTpudeckue (PakThl, €CIU YCIOBHSI UX IPUMEHEHHS
3aJjaHbl B IBHOH (opme;

e pewmarh 3aJaud Ha HAXOXJAEHUE TIEOMETPUYECKMX BEJIMYMH [0 oOpasnaMm HiH
aJITOpUTMaM.
B noBceHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

®  HCIIOJIB30BAaTh CBOMCTBA T€OMETPUYCCKUX (GUTYp I pEIICHHS THIOBBIX 3ajad,
BO3HUKAIOIIUX B CHUTYAIUSIX [TOBCEIHEBHOMN XKH3HU, 33/1a4 MPAKTUYECKOTO COACPIKAHMUS.
OTHomeHus

e OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSTHUSMH: PAaBEHCTBO (DHUTYp, paBHBIC (UTYDHI,
PaBEHCTBO TPEYTOJbLHUKOB, TAPAJUICTLHOCTD MPSMBIX, IEPIICHIUKYISIPHOCTD MPSIMBIX, YTIIBI MEXKIY
MPSIMBIMU, TICPIICHANKYJISP, HAKIIOHHAS, TTPOSKIIHS.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

L4 HCII0JIb30BATh OTHOWICHUA IJI pCHIICHUSA HpOCTGﬁIHHX 3aJaa4, BOSHUKAIOIINX B peaﬂbHOﬁ
JKHU3HU.

I/I3Mepemm U BbBIYUCJICHUSA
o BrimonssaTh HU3MCPCHUC IJIUH, paCCTOFIHI/If/'I, BCJIMYHMH YIJIOB, C IOMOIIBIO HHCTPYMCHTOB

JUISL U3BMEPEHUN JUIMH U YIJIOB;

e npuMeHATh (OpPMYJIBl TMEpPUMETpPa, IUIOMAJM W 00BbeMa, IUION[aJu IOBEPXHOCTH
OTJEIbHBIX MHOIOTPAaHHUKOB IIPU BBIYHUCIICHUAX, KOI1a BCE JaHHBIC UMEIOTCS B YCIIOBUU;

e npuMeHATh TeopeMmy Iludaropa, 6a30Bble TPUTOHOMETPUUYECKHE COOTHOILEHUS MJIs
BBIYMCIICHH JJIMH, PACCTOSHMM, ILIOIIAAEH B IPOCTEUILINX CIydasx.

B noBceaHEeBHOM KU3HH U IPpH U3YYCHUH APYIUX NIPEAMETOB:
L4 BBIUUCIIATE PACCTOAHUA Ha MCECTHOCTH B CTAHAAPTHBIX CHUTyallusdaX, IUIOIIAaAU B

NPOCTEHIINX CIyYasiX, IPUMEHATh (JOPMYIIbI B TPOCTEUIINX CUTyallUsX B TOBCETHEBHOM JKU3HU.

I'eomeTpuyeckue nocrpoeHus

e M300paxxaTb THUIIOBBIE IUIOCKHE (GUIYyphl U (UTYpbl B IPOCTPAHCTBE OT PYKH U C
MTOMOLUIbI0 HUHCTPYMEHTOB.
B noBceaHeBHO KU3HM M NIPU M3YUYEHHHU APYTUX NMPeIMETOB:

®  BBINOJIHATH NPOCTEHIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOMMBbIE B PEATbHOM KU3HU.
I'eomeTpuuyeckue npeodpasoBaHus
e  Crpouth purypy, CHMMETPUUHYIO JaHHOH (PUType OTHOCUTEIBHO OCH U TOUYKH.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:
®  pacrmo3HaBaTh JBIKEHUE OOBEKTOB B OKPYKAIOIIEM MHPE;

®  pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MUPE.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH



e  OmnepupoBaTh Ha 0230BOM ypOBHE MOHATUSMHU BEKTOP, CYMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpa Ha YHUCJI0, KOOPAMHATHI Ha MJIOCKOCTH;

e  OnpeneNnsaTh NPUOIMKEHHO KOOPJAMHATHI TOUKH 10 €€ U300paXKeHHUI0 Ha KOOPIUHATHOM
IJIOCKOCTH.
B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  UCNOJb30BaTh BEKTOPHI JUI PELICHUs MPOCTEHININX 3aJad Ha OINpeNeIeHue CKOPOCTH
OTHOCHUTEJILHOT'O JIBUKEHUSI.

Hcropusi MaTeMaTHKH

e OnuchiBaTh OTIEJIbHBIE BBIJAIOLIMECS PE3YJbTAThl, IMOJYYEHHBIE B XOJ€ pa3BUTUS
MaTEMaTHKU KaK HayKu;

e  3HATh IPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOM UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATUKU B pa3BUTUH Poccun.
MeToanl MaTEMATHKH

e BpiOupare NOIXOASIIMM M3Y4YEHHBIH METOJ Ui pELIeHUs W3YYEHHBIX THIIOB
MaTEeMaTUYECKUX 3a/ay;

e [IpuBoauTh NpHUMEpPHl MATEMAaTUYECKUX  3aKOHOMEPHOCTEM B  OKPYKaOIIEH
JNEHUCTBUTEIBHOCTH U IIPOM3BEIEHUAX UCKYCCTBA.

BbINyCKHUK MOJTYy4YUT BO3MOKHOCTh HAYYMThCA B 7-9 Ki1accax 15 o0ecniedeHUusi BO3MOKHOCTH
yCHEHOI0 NPO/I0JIKeHHs1 00pa30BaHUsI HA 6230BOM M YIJIy0JeHHOM YPOBHSIX
DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

e OmnepupoBaTb  HOHATUSAMM:  OIpENEIEHUE, TeopemMa, akCMoMa, MHOXECTBO,

XapaKTepUCTUKU MHOXKECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO,
MIOJIMHOKECTBO, PUHAAJIEKHOCTh, BKJIIOYEHHUE, PABEHCTBO MHOXECTB;

e n300pa)kaTh MHOYKECTBA M OTHOILIEHHE MHOXKECTB C IOMOIIIbIO KPYroB Difiepa;

e  OMNpeneNnsTh NMPUHAIEKHOCTh DJIEMEHTAa MHOXECTBY, OOBEIUHEHUIO U IEPECEUCHHUIO
MHO>KECTB;

®  3aJaBaTh MHOXECTBO C IOMOILBIO EPEUHUCICHUS JIEMEHTOB, CJIOBECHOIO ONUCAHMUS;

e  ONEpHUpOBaTh IMOHATUSAMH: BBICKa3bIBAHME, UCTUHHOCTb M JIOKHOCTH BBICKA3bIBAHUS,
OTpHIIaHHE BBICKA3bIBAHUM, OTIEpaIliU HaJl BHICKAa3bIBAHUSMU: U, WIH, HE, YCIOBHbBIE BbICKa3bIBAaHUS
(MMITMKALUN);

®  CTPOUTH BBICKA3bIBAHUS, OTPUIIAHNS BHICKA3bIBAHUH.

B noBcenHeBHOM KM3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:
®  CTPOUTH LEMNOYKH YMO3AKIIOUEHUH Ha OCHOBE HUCITOJI30BAHUS MTPABUII JIOTHKU;

L4 HCIIOJIb30BATh MHOXKECTBA, OIICpallii C MHOXKECTBAMHU, UX rpa(bﬂqecxoe NpeaACTaBJICHUC
AJI OIMUCAaHUA PEAJIBHBIX IMPOUECCOB U SIBJICHHH.

Yucaa



e  OmnepupoBarh MOHATUAMU: MHOXKECTBO HATYPATbHBIX YUCEN, MHOKECTBO LEJIBIX YMCET,
MHOXECTBO PAalMOHAIBHBIX YHCENl, UPPALHUOHAIBHOE YHUCIO, KBAJpPATHBIM KOPEHb, MHOXECTBO
JEHCTBUTEIbHBIX YHUCEN, T€OMETPUYECKAass MHTEPIPETALUS HATYPAIbHBIX, LIEJIBIX, PALIMOHAIBHBIX,
JICACTBUTEIbHBIX YUCEN;

® [OHUMATh M OOBSCHATH CMBICI MIO3UIIMOHHOMN 3aMMCH HATYPAJILHOTO YUCIIA;

®  BBINOJHATH BBIYMCICHUS, B TOM YHUCJIE C HMCIOJb30BAaHUEM MPUEMOB PALMOHAIBHBIX
BBIYHCIICHUI;

®  BBINOJHATH OKPYIJIEHUE PAIMOHAIBHBIX YHCEN C 33JaHHON TOYHOCTBIO;

®  CpPaBHUBATH pAllMOHAIbHBIE U UPPALMOHAIILHBIE YHCIIA;

®  MpEACTaBIATH PALIMOHAIBHOE YUCIO B BUAE JECATHYHOMN 1poOu

®  YIOPSAIOYUBATH YHCIIA, 3AMMMCAHHBIC B BHJIC OOBIKHOBEHHOW U IECATUIHON APOOH;

e naxoauth HOJ] m HOK uuncen u ucnosib30BaTh UX MPHU PEIICHUU 3a/1a4.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
®  TIPUMEHSTH NPaBUJIA MPUOIMKEHHBIX BEIYUCICHHUHA TIPU PEIICHUH PAKTUIECKUX 3a71a4 U

peUICHUU 3a4a4 APpYTUX y‘le6HI>IX MMpEaAMCTOB;,

L4 BBIITOJIHATD CPABHCHUEC PE3YJILTATOB BBIYHCIICHHI IIpU pCHICHUHN IPAKTUYCCKUX 3a1a4, B
TOM 4HUCIIC HpI/I6J'II/I)KeHHBIX BBI‘{I/ICHGHHI;'I;

L4 COCTaBJISITb U OLICHUBATH YHCJIOBBIC BBIPAXKCHUSA IMPHU PCIICHHUU IMPAKTUYCCKUX 3aJad U
3aav U3 APpyrux y‘le6HBIX npeaAMCETOB;,

L4 3alMUCbIBATh U OKPYTJIATH YHUCIOBBIC 3HAUCHUS PCAJIbHBIX BCIMYHH C HMCIIOJIB30BAHHUEM
Pa3HbIX CUCTEM U3MCPCHUS.

ToxnecTBeHHbIE IPe0Opa3oBaAHUA
e  OnepupoBaTh NMOHATHSMM CTENIEHU C HaTypaJbHBIM IOKA3aTEJIEM, CTENEHU C LEIbIM

OTpHULIATEIBbHBIM [T0KA3aTENEM;

®  BBINOJIHATH NPEOOPA30BAHMSI LIENbIX BBIPAKEHHI: IeHCTBUS C OTHOWIEHAMU (CII0XKEHUE,
BBIUUTAHUE, YMHOKEHUE), NEHCTBUS C MHOTOWJIEHAMHU (CI0XKEHHUE, BHIYUTAHNUE, YMHOXKEHNE);

®  BBINOJHATH PA3JI0’KEHHE MHOTOYWIEHOB HA MHOKUTENN OJJHUM M3 CIIOCOOOB: BHIHECEHUE
3a CKOOKY, IpyNIHUpPOBKA, UCIOJIb30BaHKE (POPMYJT COKPALLIEHHOTO YMHOXKEHHUS;

®  BBIIENATH KBAJPAT CYMMBI H Pa3HOCTH OJHOYJICHOB,;

®  PACKJIa/bIBaTh HA MHOKUTENIM KBAJAPATHBIN TpeXuJieH;

®  BBHINOJHATH NPeoOpa3oBaHMs BBIPAKEHUH, COAEPXKAIIMX CTENEHH C  LENbIMU
OTpHULATEIBbHBIMU [T0KA3aTEISIMU, IEPEXOAUTH OT 3aIIMCH B BUJE CTENEHU C LIEJIbIM OTPULIATEIBHBIM

MOKa3aTeJIeM K 3aliCH B BUE Ipo0u;



e  BBINOJHATH IPe0Opa3zoBaHus IPOOHO-PAIIMOHAIBHBIX BEIPAXKEHUI: CoKpalieHue apooeii,
NpUBE/ICHHE anreOpandecKux ApoOel K oOmeMy 3HAMEHATEII0, CIOKEHUE, YMHO)KEHHE, JeJICHUE
anreOpandeckux JpoOed, BO3BEACHHE anreOpanyeckoil JApoOM B HATypalbHYIO H  IEIYI0
OTPHILIATEIIbHYIO CTETICHb;

e  BBINOJHATH MPEOOPA30BAHMS BEIPAKECHUH, COIEPKAIINX KBaIPaTHBIE KOPHHU;

e  BBICTATH KBAagpaT CYMMBI WJIM PAa3HOCTH JIBYWICHAa B BBIPQKEHHSX, COAEPIKAIINX
KBaJ[paTHbIE KOPHHU;

®  BBIIOJHATH IPE0OPa30BaHUS BBIPAKEHHH, COACPIKALIIX MOIYJIb.

B noBceqHeBHOM KM3HH H NPpH U3YYCHUH APYI'UX NPEAMETOB:
° BBIIIOJIHATD Hp606pa3OBaHI/IH n ,HGfICTBPI?I C 4YucCiiaMu, 3allMCAaHHbIMH B CTAHAAPTHOM

BUJIC;
e  BBINOJHATH NPEOOPa30BaHMA ANreOpPanuecKiX BBIPAKCHUH MPU PEIICHUH 337a4 IPYTUX
y4eOHBIX IPEMETOB.

YpaBHeHNsSI 1 HEPABEHCTBA
° OHGpI/IpOBaTI) IMOHATHAMHA: YpPAaBHCHHUEC, HCPABCHCTBO, KOPCHb YpPAaBHCHH:A, PCIICHUC

HEPaBEHCTBA, PABHOCWJIbHBIE YPAaBHEHHUS, 00JIaCTh OINpeieIeHNs ypaBHEHUs (HEpaBEHCTBA, CUCTEMBI
ypaBHEHUU WM HEPABEHCTB);

e pemath JUHEHHBIE ypaBHEHUS W YpPAaBHEHHUS, CBOAUMBIC K JHHEHHBIM C TOMOIIbIO
TOXIECTBEHHBIX MpeoOpa3zoBaHUil;

e pemiath KBaJpaTHbIE YpaBHEHHUS U ypaBHEHUS, CBOJAMMBIE K KBaIPAaTHBIM C MOMOIIBIO
TOXKJIECTBEHHBIX MpeoOpa3zoBaHUil;

L4 peuaTrb ,[[pO6HO-J'II/IHCI\/’IHBIe YpaBHCHHUA;

*  pelraTh IPOCTEHINIE HPPALHOHATBHEIC yPABHEHNS BUAA | f (x) =a, \/ f(x)= \/ g (x)

e  peullaTh ypaBHEHUS BUAA M=a ;

e  pemarh ypaBHEHHs CLIOCOOOM PA3JIOKEHHsI HA MHOKUTENN U 3aMEHBI IEpEMEHHOM;

®  UCMOJNb30BAaTh METOJ MHTEPBAJOB Ul pEIICHHUs LEIbIX M JPOOHO-pariMOHATIBHBIX
HEPaBEHCTB;

e  pELIaTh JUHEHHBIC YPAaBHEHUs U HEPABEHCTBA C IIapaMETPaMHU;

®  pelIaTh HECIOKHBIE KBAIPATHBIE YPABHEHMS C IAPAMETPOM;

®  peIlIaTh HECJOKHBIE CUCTEMBI JINHEWHBIX YPABHEHHUH C ITapaMeTpamu;

®  pElIaTh HECIOKHBIC YPABHEHUS B LIEJIBIX YUCIIAX.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:



e COCTaBJIATb M pEIIATh JIMHEHHBIE U KBAAPATHBIC YPAaBHEHHUs, YpPAaBHCHUSA, K HUM
CBOJISIILIMECS, CUCTEMbI JINHEHHBIX YpPAaBHEHUH, HEPABEHCTB NP PEIIEHUM 3a/1ad IPYTUX y4eOHBIX
IIPEAMETOB;

®  BBHINOJHATH OLEHKY IIPaBIONOAOOMS pe3yibTaToB, IOJyYaeMbIX IPHU PELICHUU
JIMHEWHBIX U KBAJIPAaTHBIX YPaBHEHUW U CUCTEM JIMHEHHBIX YPABHEHHUU U HEPABEHCTB IIPU PELICHUU
3a/1a4 IPYruX y4eOHbBIX MPEAMETOB;

e BHIOMpaTh COOTBETCTBYIOLIME YpPAaBHEHHS, HEPAaBEHCTBA WM UX CHCTEMBI JUIs
COCTABJICHMS MATEMATUYECKON MOJIEIIN 33aJaHHON PEAIbHOM CUTYallMK WIX IIPUKIIAHON 3a4a4H;

e yMETb MHTEPIPETUPOBATH IIOJYYEHHBIN IPU PELICHUU YPABHEHUsS, HEPABEHCTBA WU
CUCTEMBI Pe3yJbTaT B KOHTEKCTE 3aJaHHO! PEAJIbHOM CUTYallN WM ITPUKIAIHON 3a1a4u.

DOyHKIUH
e  OmepupoBaTh MOHATUSAMU: PYHKIIMOHAITBHAS 3aBUCUMOCTb, QYHKITHS, Tpaduk QYHKIUH,

CIIocoObI 3a/1aHus (PYHKIIMHU, apTyMEHT U 3HaYeHUe (QYHKIUH, 001aCTh ONpPEeTICHNs U MHOKECTBO
3HAUYEHWH (QYHKIHMH, HYIH (QYHKIUH, TIPOMEKYTKHA 3HAKOIOCTOSHCTBA, MOHOTOHHOCTD (DYHKIUH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIUH;

®  CTpOHUTH rpaduku JIMHEWHOM, KBaJ[paTUYHON ¢byHKIUH, oOpaTtHoit
. k 3 .
HPONOPLUOHATBHOCTH, QYHKIMU BUIA: y = a + 3’ y=+x,y=x, y=|x;
x+

e Ha TpuUMEpe KBaIpPaTHUYHOW (YHKIMH, WCIONB30BaTh NpeodpazoBanusi rpaduka
Gynxumn y=f(x) 114 nocrpoenus rpa@uKoB QyHKIUH y = af (kx+b)+c ;

®  COCTaBJIATH YPaBHEHHUS MPSMOM 10 33JaHHBIM YCIOBHIM: MPOXOASIIEH Yepe3 IBe TOUKU
C 33IaHHBIMHU KOOPJAMHATaMHU, IPOXOAAIIEH uepe3 NaHHYI0 TOUKY U MapalljieIbHON TaHHOU MPSMOii;

e uccienoBaTh QYHKIUIO TIO ee TpaduKy;

®  HaxXOJUTh MHOXKECTBO 3HAYCHUH, HYJIH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTH
KBaJIpaTHYHON (PYHKIIHH;

e OmepupoBaTh NOHATUAMHU: TOCIEIOBATENLHOCTh, apu(pMeTH4ecKas Mporpeccus,
reoMeTpHuUecKas Iporpeccusi;

e  pemiarh 3a/1a4¥ Ha apUPMETHUECKYIO U T€OMETPUIECKYIO IPOTPECCHUIO.

B noBcenHeBHOM KU3HHM M IPH M3YYECHHHU APYTUX NPEIMETOB:
®  JUIIOCTPUPOBATH C MOMOIIBIO Ipaduka peasbHyI 3aBUCUMOCTb WM MpOIecc MO MX

XapaKTepUCTUKAM;
®  UCMOJB30BaTh CBOWMCTBA M TrpadMK KBAAPATHYHOW (PYHKIMU NpPU PELICHUM 3a1ad W3
APYTUX y4eOHBIX MPEIMETOB.
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e Pemare mpocTble M CIOXKHBIC 33/Ja4M Pa3HBIX THUIIOB, a TAKXKE 3a/Ja4M IOBBIIICHHOM
TPYZIHOCTH;

®  JCIIOJB30BaTh pa3HbIC KPATKUE 3alMCH KaK MOJEIM TEKCTOB CIOXKHBIX 3a/1a4 JUIs
MOCTPOCHUSI TOUCKOBOM CXEMBI M PEIICHUS 3a/1a4;

®  pa3nIMYaTh MOJEIH TEKCTA U MOJIEINb PELICHUS 3aa4H, KOHCTPYHPOBATh K OHOM MOJEIN
peLICHUS] HECIIOKHOM 3aa4l pa3Hble MOAETH TEKCTa 3a/1auu;

e 3HATh U NPUMEHATH 00a crocoba MoucKa penieHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO U
OT YCJIOBUS K TPEOOBAHHUIO);

®  MOJEIHMPOBATh PACCYXKICHUS IPH MOUCKE PELICHUS 3a1a4 C HOMOUIBIO Ipad-CXeMBbI;

®  BBICIATH 3Talbl PELICHUS 3a/1au U COIePKaHNE KaXKI0T0 ITara;

e  yMeTh BHIOMpATh ONTHMAIBHBIA METOJ PEIICHHs 3a/1a4d U OCO3HaBaTh BHIOOP METO/a,
paccMaTpuBaTh Pa3MUHbIC METO/bI, HAXOUTh Pa3HbIe PELICHHUS 33/1a4H, €CJIM BO3MOKHO;

®  aHANM3WPOBATb 3aTPYAHEHUS MIPU PEIICHUH 33/1a4;

e  BBHINOJHATH paA3jMYHBIE MPEOOpPA30BaHMUA MPEUIOKEHHOW 3a/1a4d, KOHCTPYHpPOBATH
HOBBIC 33/1a41 U3 JJAHHOMW, B TOM YHUCIIe 0OpaTHBIE;

®  UHTEPIPETHPOBATH BHIUMCIUTEIBLHBIC PE3YNIbTAThl B 33aJaue, UCCIE0BATh MOIyYeHHOE
pelIeHue 3a1a4u;

®  aHANIM3MPOBATh BCEBO3MOXKHBIC CHUTYAllMH B3aMMHOTO PACIIOJIOKEHUS ABYX OOBEKTOB U
M3MEHEHHE MX XapaKTePUCTUK IPU COBMECTHOM IBM)KEHUH (CKOPOCThb, BPEMsl, pacCTOSHUE) MpHU
pemieHnH 3aj7a4 Ha JABIKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK W B IPOTHUBOIOJIOKHBIX
HaIpaBJICHUSX;

®  WCCIeZOBaTh BCEBO3MOXKHBIE CHUTYAIlMH TPU PEHICHWHW 3a7ad Ha JIBHKCHHE IO pEKe,
paccMaTpuBaTh pa3HbIE CHCTEMBI OTCYETA;

e  pemaTh pa3HOOOpa3HbIE 334aUH «HA YACTHY,

L4 pemaTtb n 000CHOBBIBATH CBOE peuIcHue 3aga4 (BBI,Z[CHS[TB MaTeMaTUYCCKYIO OCHOBY) Ha
HaxXO0XJACHUC YaCTH YKUCJia U YUCJIa 110 €0 YaCTH Ha OCHOBC KOHKPETHOT'O CMBIC]Ia I[pO6I/I;

L4 OCO3HaBaTh U OOBICHATH HICHTUYHOCTD 3aJda4 Ppa3HbIX THIIOB, CBA3BIBAIOIIUX TPpHU
BCJIIMYHUHBI (Ha pa60Ty, Ha IMOKYIIKHU, Ha )IBI/I)KGHI/Ie), BBIACIIATH OTU BEJIMUYWMHBI U OTHOLICHUA MEXIY
HUMHU, IPUMCHATH UX IIPU PCUHICHUHA 3a/la4, KOHCTPYUPOBATH COOCTBEHHEIE 3aaa4 YKa3aHHBIX TUIIOB;

L4 BJIaICTb OCHOBHBIMU METOJaMH PCIICHUS 3a/1a4 Ha CMECH, CIIaABbl, KOHIICHTPAIIUH,

L4 peuiaTh 3aJa4d Ha IPOUCHTBI, B TOM YHUCJIC, CIIOXHBIC IMPOLCHTHI C O6OCHOBaHI/ICM,

UCIIOJIB3YS pa3HbIe CIIOCOOBI;

L4 peuaTh JJOrMYCCKUEC 3ada4U pa3HbIMU CHOCO63.MI/I, B TOM HHCJIC, C IBYMA OJIOKaMH H C

TpEM OJI0KaMu JaHHBIX C IIOMOIIIBIO Ta6J'II/II_[;
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e  pemiarh 33Ja4u M0 KOMOMHATOPUKE U TEOPUH BEPOSTHOCTEH HA OCHOBE UCIOIB30BAHUS
M3YYEHHBIX METOJIOB M1 0OOCHOBBIBATDH PEILICHUE;

®  pemiaTh HECJIOXKHbBIE 33a7]a41 [0 MATEMAaTHYECKOW CTaTUCTHKE;

® OBJAJICTh OCHOBHBIMH METOJAMH PEIICHUs CIOKETHBIX 3a71ad: apu(pMeTHdecKui,
anrebpanveckuii, mepedOp BapHaHTOB, FTEOMETPUUECKUN, rpapuuecKuii, TPUMEHATh UX B HOBBIX 110
CPaBHEHHUIO C U3YYEHHBIMH CUTYalIHSIX.

B noBceqHeBHOM KM3HH H MPpH U3YYCHUH APYI'UX IIPEIAMETOB:
o BBIJICIIATH IIPU PEHICHUHN 3aa4 XapaKTCPpHUCTUKU paCCManHBaCMOﬁ B 3aa4€ CUTyalllH,

OTJIMYHBIC OT PEANbHBIX (T€, OT KOTOPBIX a0CTParupOBaIINCh), KOHCTPYUPOBATh HOBBIE CUTYAIMH C
Y4ETOM 3THUX XapaKTEPUCTHUK, B YACTHOCTH, IIPU PELICHUU 3a1ad HAa KOHIICHTPALIUM, YYUTHIBAThH
IJIOTHOCTD BEILIECTBA;

e pelmarbk U KOHCTPYHPOBATh 33/1a4yd Ha OCHOBE PACCMOTPEHHUs PEANbHBIX CUTYallWi, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBRIYUCIUTEIBHBINA pe3yibTar;

e  pelIaTh 33/1a4M Ha ABUKEHUE 110 PEKe, paCCMaTpUBas pa3Hble CUCTEMBI OTCYETA.

CraTucTHKAa U TeOpusi BEPOATHOCTEM
° OHGpI/IpOBaTI) IIOHATUSAMHU: CTOJOYATBIE U KpPYroBbIC AWarpaMmbl, Ta6JII/IIIBI JaHHBbIX,

cpeaHee apudMmeTHyeckoe, MeJuaHa, HauOoJblllee W HaUMEHbIIEee 3HAUYeHHUs BBIOOPKH, pa3Max
BBIOOPKH, TUCIIEPCHS U CTAHJAPTHOE OTKIJIOHEHHE, CITydaiiHas N3MEHUNBOCTH;

e  u3BJEKaTh HH(OPMAIMIO, IPEJCTABICHHYIO B Ta0IMIaX, HA AUarpaMMax, rpadukax;

®  COCTaBJIATH TaOJIMILIbI, CTPOUTH AUArPAMMBbI U IpaMKU Ha OCHOBE JaHHBIX;

L4 OICpHUPOBATH IMOHATHUAMMU: q)aKTOpI/IaJ'[ qucia, nNepeCTaHOBKU U COUCTAHHA, TPCYTOJIbHUK

®  [IPUMEHSATH NPABUJIO IPOU3BEIECHUS IPU PEIIEHNH KOMOWHATOPHBIX 3a]1a4;

e onepupoBaTh MOHATHSMM: CIy4YallHBIA OMBIT, CIIy4alHbI BBIOOp, HUCHBITAHUE,
3JIEMEHTapHOE cy4aifHoe coObITHE (CXO/), KIaCCUUECKOe ONpeIeieHne BEPOSTHOCTH CIIy4aifHOrO
COOBITHSI, OTIepaluy HaJl CTy4YalHBIMU COOBITUSIMU;

®  [IPEJCTaBIATH HH(OPMAIIMIO C TIOMOIIBIO KPYroB Dilniepa;

e  pemaTrh 33/1a4d Ha BBIYMCIEHUE BEPOATHOCTU C MOJCYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIIIbI0O KOMOWHATOPUKH.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPeIMETOB:
®  U3BJEKaTh, HHTEPIPETHPOBATH U NMPEOOPA3OBBIBATH MH(POPMAIIUIO, TPEACTABICHHYIO B

TabMuIax, Ha AMarpammax, rpaukax, OTPa)<arollyl0 CBOWCTBA W XapaKTEPUCTHKH pPeaJbHBIX
IIPOLIECCOB U SIBIICHU;

e  OmpenensiTh CTaTUCTUYECKHE XapaKTePHUCTUKU BBHIOOPOK IO TabiaMIaM, JuUarpaMmam,
l"pa(i)I/IKaM, BBITIOJIHATE CPABHCHHE B 3aBUCUMOCTH OT LEJIM PCIICHUA 3aa4H,
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L4 OIICHUBATHb BECPOATHOCTH PCAJILHBIX COOBLITHH U SBICHUIA.

I'eomerpuueckne purypnbi
e  OmnepupoBaTh MOHATUSIMHU F'€OMETPUIECKUX PUTYD;

®  U3BJIEKaTh, HHTEPIPETHPOBATh M MPE0oOpPa30BhIBATh WHPOPMALHUIO O T€OMETPHUECKUX
¢burypax, IpeACcTaBICHHYIO Ha YepTexax;

e [pUMEHATh TeoMeTpHueckhe (akThl JUIsI pELIeHUs 3aJa4, B TOM  4YHCIE,
IPEIOIararoIluX HECKOJIbKO 1IaroB peleHs;

e  (opMyaHpOBATh B IPOCTEHIINX CIy4asxX CBOMNCTBA U MPU3HAKU UTYP;

®  JI0OKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

e BJAIeTh CTAaHAAPTHOH KiIacCUpHUKAIMEW IUIOCKUX (uryp (TpeyroJbHUKOB |
YEThIPEXYTOJbHUKOB).

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:
®  CIOJIb30BaTh CBOMCTBA M€OMETPUYECKUX (UIYp Ul PEIEHUs 3a/ad MPaKTHYECKOIro

XapaKTepa u 3a1a49 U3 CMCXKHBIX JUCHHUIIJINH.

OTHomeHus
e OmepupoBaTh TMOHATHSIMH: PaBEHCTBO (GUTYp, paBHbIE (QUTYPBI, PABEHCTBO

TPEYroJIbHUKOB, [1apajlIeIbHOCTD MIPSAMBIX, IIEPIEHAUKYISAPHOCTD NPAMBIX, YIVIBI MEKIY IPSIMBIMU,
NEPIEeHANKYIISAP, HAKIOHHAs, NpPOEKIHs, nojodme ¢uryp, MmomaoOHbie (GUTYpbl, NOJ00HBIE
TPEYTOJIbHUKH;

e npumeHATh Teopemy Daseca u TeopeMy O IPONOPLUUOHAIBHBIX OTPE3Kax MPU PEHICHUN
3a1ad;

®  XapaKTEpHU30BaTh B3aUMHOE PACIIOIOKEHHUE IPSIMOM U OKPYKHOCTH, JBYX OKPY’KHOCTEH.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH JAPYIUX MPeIMETOB:

®  JCHOJIB30BaTh OTHOILIEHUS Ul pEIEHUS 3a/1a4, BOZHUKAKOLIUX B PEAJIbHOM KU3HU.

I/I3MepeHI/IH U BBIYUCJICHUSA
L4 OHepI/IpOBaTI) npeacTraBJICHUAMA O JJIMHE, IJIOIIaau, 0o0beMe Kak BEIHYMHAMHU.

[Tpumensts TeopeMy [Iudaropa, popmyisl momaau, 0obeMa Npy pelieHUd MHOTOIIArOBbIX 33/a4,
B KOTOpBIX HE BCE JaHHBIE IMPEJCTAaBJIEHBI SBHO, a TPeOYIOT BBIUUCIEHUI, onepupoBaTh Oosee
IIMPOKUM KOJHMYECTBOM (OPMYN JUIMHBL, IUIOMIAAH, O0beMa, BBIYMCIATH XapaKTEPUCTUKU
KOMOMHaIui Gpuryp (OKpyHoCTel U MHOTOYTOJIbHUKOB) BBIYUCIIATH PACCTOSHUS MEXKTY PUTYpaMU,
MPUMEHTh TPUTOHOMETpUYeckre (GOpMyIbl JJis BBIYMCIEHUN B 0oyiee CIOXKHBIX Clydasx,
IIPOBOAUTDH BBIYHMCIIEHUS HA OCHOBE PABHOBEIMKOCTH M PABHOCOCTABIEHHOCTH;

®  [POBOJUTH MPOCTHIE BEIYUCIECHUS HA O0BEMHBIX TeNax;

e (opmynupoBaTh 3a7]a4l Ha BBIYUCIICHUE JJIUMH, TUIOMAe 1 00beMOB U pelIaTh ux.

B noBcenHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NMPeIMETOB:
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®  TIPOBOJUTH BBHIYKCIICHUS] HA MECTHOCTH;
e npuMeHATh (OPMYJIBI TPH BBIYUCICHUSX B CMEXKHBIX Yy4eOHBIX TIpEAMETax, B
OKpY>Kalollen 1eMCTBUTEIIbHOCTH.

I'eomeTpuyeckue nocTpoeHu
e 13o0paxaTs reomeTpudecKkue GUrypsl o TEKCTOBOMY M CHUMBOJIBHOMY OIMCAHUIO;

e  CcBOOOJHO ONEPHPOBATH YEPTEKHBIMU UHCTPYMEHTAMH B HECIIOKHBIX CIyJasX,

®  BBINOJHATH NOCTPOCHHUS TPEYTOJILHUKOB, IPUMEHATH OTJIEIbHBIE METOJbI TOCTPOCHHIMA
[UPKYJIEM U JTMHEHKOW 1 IPOBOANTH IMTPOCTEHININE UCCIIEJOBAHHS YHCIIA PEIICHHA;

e u300pakaTh TUIOBbIE IUIOCKUE (UTYPHI U OOBEMHBIE TeJa C MOMOIIBIO MPOCTEHIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBceqHeBHOI KU3HM M NIPH U3YYEHHH APYTUX NPEIMETOB:

®  BBINOJHATH IPOCTEHIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOANMBIE B PEAIbHOW KU3HH;

®  OIIGHMBATH pa3Mephl PeabHBIX 00BEKTOB OKPYKAIOIIETO MHPA.

IIpeodpa3zoBanus
° OHGpI/IpOBaTI) IIOHATHUEM IBUXKXCHUA U Hp606pa3OBaHI/I$[ HOI[06I/I$I, BJIaACTb MMpUCMaMU

nocTpoeHust (GUTyp C HCIOJIB30BAHUEM JBIKEHUH U mpeoOpa3oBaHUil MOm00Ms, MPUMEHSTH
MOJIyYEHHbIE 3HAHMS U OIBIT MOCTPOEHUH B CMEXKHBIX IPEIMETaX M B PEaJbHbIX CUTYalHsIX
OKpY>Karollero Mupa;

e crpouth (urypy, momoOHYI HaHHOW, IOJIB30BAaTHCS CBOMCTBAMHM MOAOOHMS st
000CHOBaHUs CBOMCTB QUIyp;

® MPUMEHSTH CBOMCTBA IBMKEHHH JIJIS TPOBEACHUS MPOCTEUIINX 000CHOBaHMI CBONCTB
¢uryp.

B noBcexHeBHOM KU3HU U NIPH U3YYEHUH APYIUX NPeIMETOB:
®  [PUMEHSTh CBOMCTBA JABMKEHHUH U PUMEHSTH 101001e€ JIJIsl TOCTPOCHUN U BBIYMCIICHUH.

BekTopbl 1 KOOPpAUHATHI HA IVIOCKOCTH
e  OmnepupoBaTh NOHATHUSIMU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEJIEHUE BEKTOpa

Ha Y1 CJI0, YIroJI MCKAY BEKTOPAMH, CKAIIIPHOC ITPOU3BCACHUC BEKTOPOB, KOOPAWHATEI HA IIJIOCKOCTH,
KOOpPAWHATHI BEKTOPA,

o BBIITOJIHATH 216171CTBI/I$[ Haa BEKTOpaMu (CJ'IO)KeHI/Ie, BBIYUTAHUC, YMHOXCHHUC HA ‘—II/ICJ'IO),
BBIUUCIIATE CKAJIIPHOC MMIPOU3BCACHUC, OIIPCACIIATH B HpOCTeﬁLHHX ClIydadax yroJj MCxJay BEKTOpaMHu,
BBIIIOJHATE Pa3jIOKCHHUEC BEKTOpa Ha COCTABJIAIOIINEC, TIPUMCHATH IMOJTYYCHHBIC 3HAHUA B (1)I/ISI/IKG,
IIOJIB30BaThbCA (1)0pMy.]'IOI71 BBIYUCIICHUA PACCTOSAHUA MCXKAY TOYKaMHU 110 U3BECTHBIM KOOpAWHATAM,
HCIIOJIb30BAaTh YPABHCHUA (I)I/Ipr JJIg PCHICHUA 3a1a4,

o INPUMEHATE BCKTOPBI MW KOOPAHWHATBI [JId PCIICHHA TCOMCTPUYCCKHUX 3aJad Ha

BBIUUCJICHUC IJINH, YTIIOB.
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B noBcenHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX MPeIMETOB:
®  CNOJIb30BAaTh IMOHSATUS BEKTOPOB M KOOPAMHAT MJIA pelleHds 3adad Mo (¢usmke,
reorpaduu U ApYruM y4yeOHBIM MpeaIMeTam.

Hcropusi MaTeMaTHKHU

e  XapakTepu30BaTh BKJAJ BBIJAIOIIUXCSI MaTEMATHUKOB B Pa3BUTHE MAaTEMaTHKHU U WHBIX
HAyYHBIX 00acTeii;

® TIOHMMAaTh POJIb MATEMATUKH B pa3BUTHU Poccum.
Metoabsl MATEMATHKH

e lcnosnb3yss HW3y4eHHBIE  METOJBI, MPOBOAWTH  JOKA3aTEIbCTBO,  BBIOJHATH
OTIPOBEPIKEHUE;

L] BBIGI/IpaTB I/I3y‘-ICHHBIe METOObI U UX KOM6I/IHaI_[I/II/I JUIA pemeHI/m MAaTEMATHYCCKHUX 3aJa4,

L] HCIIOJIB30BATh MAaTEMATUYCCKUC 3HAHUA JJIA OIINCaHusA 3aKOHOM€pHOCT€I>'I B
OKPY’KarOIEeH JEHCTBUTEIBHOCTH U IIPOU3BEACHUSAX UCKYCCTBA;

® MPUMEHSTH MPOCTEHIINEe MPOrpaMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI HpI/I peHICHI/II/I MaTEeMaTHUYCCKHUX 3a1a4.

2. Conepskanue y4eOHOro nmpeaMera
I'eomeTpuuyeckue puUrypsl

@Durypbl B reOMeTPHHU M B OKPYKAKOIIEM MUpPe

I'eomerpuueckas ¢urypa. dopmupoBaHHE NPEACTABICHUNH O METalPEIMETHOM IOHSATUU
«purypay.

Touka, nmuHUSA, OTPE30K, MpsMas, JTyd, JIOMaHas, MIOCKOCThb, YToJ, OMCCEeKTpuca yriia u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBasi cummeTpusi reomerpudeckux ¢uryp. LleHTpanbHas CUMMETpUS T€OMETPUUYECKUX
¢uryp.

MHOroyroJibHuKu

MHOroyroiapHUK, €ro HJIEMEHTBl M €ro CBOMCTBAa. Pacrmo3HaBaHME  HEKOTOPBIX
MHOTOYTOJIbHUKOB. BBIMYKJIbI€ U HEBBITYKIIbIE MHOTOYTOJbHUKHU. [[paBuiIbHbBIE MHOTOYTOJIbHUKH.

TpeyronbHuku. Bpicota, MeamaHa, OWCCEeKTpuca, CpEAHSS JIMHUA TPEYTrOJbHHKA.
PaBHOOEIpeHHBIN TpPEYroJIbHUK, €ro CBOMCTBA M TMpPU3HAKH. PaBHOCTOPOHHHI TpEYrojJbHUK.
[IpsiMOYTONBHBIN, OCTPOYTObHBIM, TYIOYTOJbHBINA TPEYrOoJbHUKU. BHEIIHNE yIibl TPEYTroabHUKA.
HepaBeHcTBO TpeyronbHUKA.

YerbipexyronpHuku. [lapamnmenorpamMm, pomO, MNpsSIMOYrOIbHUK, KBajpar, Tparmemus,
paBHOOeApeHHas Tpamnenus. CBOWCTBA M MPU3HAKK TapajuiesorpaMma, poM0a, MpsSMOYTrOJbHHUKA,
KBaJipara.

OKpY:KHOCTB, KPYT

OKpYKHOCTb, KPYT, UX AJIEMEHTHI U CBOMCTBA; LICHTPAJIIbHBIE U BIIMCAaHHbIE YTibl. KacaTenbHas
U CEeKyLIasi K OKPYKHOCTH, UX CBOKMCTBA. BrincaHHbIE U ONTMCAHHBIE OKPYKHOCTH JJIs1 TPEYTOJIbHUKOB,
YETHIPEXYTOJIbHUKOB, TPABUILHBIX MHOTOYTOJIbHUKOB.

I'eomeTrpuueckune purypsl B npocrpancrse (00beMHbBIE TeJa)

MHOrorpasHuk M €ro 3jemMeHTbl. Ha3BaHus MHOTOIpaHHHUKOB C Pa3HbIM IIOJOXEHUEM H
KOJIMYECTBOM TpaHel. [lepBudHbIe peACcTaBiIeHUS O MUpAMHIC, TapaJUielenunee, mpusme, chepe,
mape, HUIMHIPE, KOHYCe, X AJIEMEHTaX U MPOCTEUIIINX CBOMCTBAX.
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OTHOLIEHUA

PasencrBo puryp
CBoiicTBa paBHBIX TPEYroJbHUKOB. [IpU3Haku paBeHCTBa TPEYTOJIbLHUKOB.
I[apanneJbHOCTH NPAMBIX
[Ipu3Haku u cBOMCTBa MapajuiebHBIX MPsAMbIX. Akcoma napauieabHocTh EBkinaa. Teopema
Qauteca.
IlepnenauKyasipHbIe NPSIMbIE
[Ipsmoit  yron. Ilepnenaukynsp k npsMmol. Haknonnas, npoeknua. CepeauHHbBINA
MepHeHIUKYISIp K 0Tpe3Ky. CBOMCTBA U MPU3HAKHU MEPIICHIUKYISIPHOCTH.
IHopo0ue
[TponopumonansHble  OTpe3ku, mnonodue ¢uryp. IlomoOubie Tpeyronpauku. Ilpusnaku
noo0usl.
B3aumMHoe pacnosioskeHue IpsiMON U OKPYKHOCTHU, IBYX OKPY>KHOCTEH.
N3MEPEHUSA U BBIYNCJIEHUSA

BeanunHbl

[Tonstue Bennuunebl. nnHa. M3mepenue nnubbl. Enunuiel uzmepeHus IinvHbl. Bennunna
yria. I'pagycHas mepa yria.

[TonsTre O MomaaM TUIOCKON (GuUTypel U ee cBoiicTBax. M3mepenue turomaneii. EauHuIib
W3MEPEHHUS TUIOLIA/IHN.

[IpencraBnenne 06 oObeme u ero cpoiicTBax. M3mepenue oObema. ExunHuibl u3mepeHus
00BEMOB.

HN3mepeHuss M BBIYMCICHUS

NHcTpyMeHTBl JUisi U3MEPEHUN M IMOCTPOCHMM; M3MEPEHUE M BBIYUCIEHUE YIJIOB, JUIMH
(pacctosHuii), muomanei. TpuroHomeTpuyeckue QYHKIMH OCTPOTO Yria B MPSIMOYTOJIbHOM
TpeyrosibHUKe TpuroHoMmerpudyeckre (QyHKIMU TYNOTO yrja. BeiuucieHue 31eMEHTOB
TPEYTrOJbHUKOB C HCIOJb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUH. DopMyibl IUIOMIAIA
TPEyroJIbHUKA, TapaJljie]iorpaMMa M €r0 YaCTHBIX BHIOB, (DOPMYJIIBI TTMHBI OKPY>KHOCTHU U TUTOLIATH
kpyra. CpaBHeHue u BhluucieHue riomanei. Teopema [Iudaropa. Teopema cunycos. Teopema
KOCUHYCOB.

Paccrosinust
Paccrossuue mexnay toukamu. PaccrosHne oT TOukM 10 mnpsmoil. PaccrosHue Mexny

dburypamu.
ITEOMETPUYECKHUE NIOCTPOEHUS

I'eomeTprueckue nocTpoeHus AJis WUTIOCTPAIMK CBOMCTB Fr€OMETpUYECKUX (puryp.

HNHcTpyMeHTBI )11 NOCTPOEHUM: LUPKYJb, JIMHEWKA, yroibHUK. lIpocreiimume mocTpoeHus
LUPKYJIEM M JUHEHKOI: MocTpoeHre OMCCEKTPUCH YTIIa, IEPIeHIUKYIIIpa K IPsSIMOM, yria, paBHOTO
JaHHOMY,

IlocTpoeHHE TpPEyroJbHUKOB II0 TPEM CTOPOHAM, IBYM CTOPOHaM U YINIy MEXAYy HHUMH,
CTOPOHE U JABYM IIpUJIEKAIIUM K HEH yIiiaMm.

Jlenenue oTpe3Kka B JAHHOM OTHOIIICHUHU.

I'EOMETPUYECKHUE ITPEOBPA3OBAHUA

IIpeoOpa3oBanus
[TonsTue npeobpazoBanus. [IpencraBieHre o MeTanpeAMETHOM MOHATUU «IIPEOOPA30OBAHUE.
[TomoGwue.
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JIBuKeHUs
OceBasi W IeHTpalbHAs CHUMMETPHS, MMOBOPOT M TMapaienbHbId mepeHoc. KomOunarum
NBIKECHUH Ha INIOCKOCTH U UX CBOMCTBA.
BEKTOPBI U KOOPAUHATDBI HA IIJIOCKOCTH

BekTopsbl

[TonsiTue BekTOpa, ACMCTBUS Ha/l BEKTOPAMHU, HCIIOIb30BaHIE BEKTOPOB B PU3HKE, pa3I0KEHUE
BEKTOpAa Ha COCTABJISIIOLIME, CKAJIIPHOE IIPOU3BE/ICHHE.

Koopaunarsi

OcCHOBHbBIE TOHSTHS, KOOPAMHATBl BEKTOpA, PACCTOSIHME MEXAy Toukamu. KoopauHatbl
CepeIMHBI OTpe3Ka. Y paBHEHUs UTYP.

[IpumeHeHne BEKTOPOB U KOOPAMHAT I PEILIEHUS IPOCTENIINX T€OMETPUUECKUX 3a/1au.

HUcTopust MaTeMaTUKHU

Bo3HuUKHOBEHME MATeMAaTHKM KakK HayKH, OJTamnbl €€ pa3BuTuA. OCHOBHBIE pa3liessbl
MaTeMaTUKu. Beiaroniyecs MaTeMaTUKHU M UX BKJIAJl B pa3BUTHE HAYKH.

beckoHEeYHOCTh MHOKECTBA NMPOCTHIX unces. Yucia ¥ JIMHbI OTPE3KOB. PalmoHaibHble yncha.
[TotpebHOCTH B UppanmonanbHbix unciax. [lkona [Mudaropa

3apoxaenue anreOpel B Hempax apudmeruku. An-Xopesmu. PoxaeHune OyKBEHHOUH
cumBosukn. [1. @epma, ®@. Buer, P. Jlekaprt. Mcropusi Bonpoca 0 HaxoxaeHUH (HOpMYIT KOpHEH
anreOpandecKnx ypaBHeHHH cTenenel, bonpmmx yetbipex. H. Tapranss, [Ix. Kapnano, H.X. AGens,
3. lanya.

[TosiBieHne MeTo/a KOOPIWHAT, MO3BOJSIONIETO MEPEBOAUTH FEOMETPHUYECKHE OOBEKTHI Ha
s3b1K anreopsl. [losBnenue rpadukos pynkuwmii. P. Jlexapt, I1. depma. [Ipumepsl pa3nudHbIX CHCTEM
KOOpPJIMHAT.

3amaua Jleonapno Iluzanckoro (duboHauum) o Kpoiukax, yucia PuboHauuyu. 3amavya o
1axMaTHOM Jocke. CXOAMMOCTh T€OMETPUYECKON ITPOrPECCUU.

Hcrokn Teopun BEpOSITHOCTEN: CTPAaxoBOe J1e10, azapTHble Urpsl. II. @epma, b.Ilackans, .
bepnynnmu, A.H.Konmoropos.

Ot 3emnenenuss k reomerpuu. [ludarop m ero mkona. Panec, Apxumen. [lmatoH u
Apucrorens. [ToctpoeHne npaBUiIbHBIX MHOTOYTOJIBHUKOB. Tpuccekuus yria. KBagparypa kpyra.
VnBoenne kyba. Hcropus umcna m. 3omotoe ceuenue. «Hawamay Epximma. JI Diinep,
H.M.Jlo6aueBckuii. McTopus naroro nocryara.

I'eomeTpus n uckyccrBo. I'eomeTpuyeckue 3aKOHOMEPHOCTU OKPYKAIOIIETO MUPA.

ActpoHomust U reomeTpusi. YTo 1 Kak y3Hanu AHakcarop, OpatocheH u Apucrapx o pasmepax
Jlynsl, 3emnu u Connia. Pacctostaust ot 3emnu a0 Jlyasr u Connna. 3mepenne paccTossHUS OT
3emun 10 Mapca.

Pons poccmiickux ydeHblx B pasButuu Marematuku: JI. Ditmep. H.W. Jlo6aueBckuid,
[1.J.Yeb6nmmes, C. Koanesckas, A.H. Kommoropos.

Maremaruka B pa3Butuu Poccum: Iletp I, mkona maTeMaTHyecKMX W HaBUTAIKUX HayK,
pas3BuTHe poccuiickoro ¢iuota, A.H. Kpeuios. Kocmuueckas mporpamma u M.B. Kenpim.

3. TemaTnueckoe IJIAaHUPOBaHHUeE MO IpeJIMeTy
7 KJ1ace

No Koa-Bo
Tema
ypoka 4acoB
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HavanbHble reOMETpHYIECKHUE CBCACHUSA

12

Bo3nukHoBeHue reomeTpuu u3 npakTtuku. OT 3emiemMepust K TeOMETPHUH.
['eomeTpuyeckue GUrypsl u Teiaa

Hal".]'[f[I[HbIe MMpEaACTaBJIICHUA O (bI/Il"yan Ha INIOCKOCTH: IIpsMas, OTPE30K,

2 Jyd, yroi, somasas. Touka, nmpsiMas, IJI0CKOCTh !
3 Otpe3ok, ayu. PaccTosinue. 1
4 PaBencTBO B reomerpun. buccekrpuca yriia u ee CBOMCTBA 1
5 Jnuna orpeska. JlnuHa toMaHo#. llepumeTp MHOrOyrojabHuUKa. 1
6 Ennnuib U3MEPEHHS JUTHHBL. W3mepenue UIMHBI OTPE3Ka, IOCTPOECHUE
OTpe3Ka 3alaHHOM JUIVHBI.
7 Yron. Buael yrios: npsamMou yroi, OCTpbI€ U TyIbI€ yribl. Beanunna 1
yriaa. I'pagycHas mepa yria.
8 M3mepenne u MOCTPOCHKE yIila ¢ IOMOIIBIO TPAHCIIOPTUPA 1
9 BeprukaibHbie U CMEXHBIE YIUIBI 1
10 [TepnienauKyIApHOCTD MpsAMBIX. TeopeMa 0 NepHeHAUKYISIPHOCTH 1
IPSIMBIX
11 Pemenue 3agau no reme «HavanbHble TEOMETPUUECKHE CBEICHUS» 1
12 KonTponbhas pabota no reme «HauanbHble reOMETpUYECKUE CBEACHUS 1
1.
TpeyronbHuku 18
13 Ornpenenenusi, 10Ka3aTeNbCTBA, AKCUOMBI, CIICACTBUS U TEOPEMBI 1
14 TpeyronbHuk. Bunbl TpeyronsHukoB. [Ipu3Haky paBeHCTBa 1
TPEYrOJIbHUKOB
15 Pemenune 3anaq no teme «lIpu3Haku paBeHCTBA TPEYTOJILHUKOBY 1
16 BeicoTa, Mmennana, 6uccekTpuca TpeyroiabHHUKa 1
17 BeicoTa, MmennaHna, 6GuccekTpuca TpeyroiabHHUKa 1
13 PaBHOOe1peHHbIE U PAaBHOCTOPOHHHUE TPEYTOJIbHUKH; CBOWCTBA 1
PaBHOOEPEHHOTO TPEYroOJIbHUKA
19 PaBHOOeIpEeHHbBIE U PABHOCTOPOHHUE TPEYTOJILHUKH; CBOMCTBA U 1
MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA
20 [Ipr3Haku paBeHCTBA TPEYTOJILHUKOB 1
21 Pemenue 3amau no teme «lIpu3Haku paBeHCTBA TPEYTOJIbHUKOBY 1
22 Pemenue 3amau no teme «IIpu3Haku paBeHCTBA TPEYTOJIbHUKOBY 1
23 Pemenue 3anau no teme «IIpu3Haku paBeHCTBA TPEYTOJIbHUKOBY 1
24 OxkpyxHocTb. LlenTp, panuyc, nuamertp. Jlyra, xopaa 1
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OcCHOBHBIC 3aa4i Ha MOCTPOCHUC: NCJICHUC OTPC3Ka ITOII0JIaM,

26 HOCTPOCHUE NIEPIEHIUKYJIIAPA K IPIMOiL !
27 OcCHOBHBIE 33]1a4H Ha TIOCTPOCHHE: TTOCTPOCHUE OMCCEKTPHUCHI 1
28 Pemenue 3amad no reme « TpeyrojbHUKN 1
29 Pewmenue 3anay no reme « TpeyrobHUKN» 1
30 KoHnTtposbhas padota mo teme «TpeyroabHuKm 1
31 O6o06menue 1mo Teme «TpeyroJbHUKI 1
IHapaniejabHble NpsAMbIE 13
32 [TapanienpHble U IEpECEKAOINECS TIPSIMbIE 1
33 Teopemsl 0 napajiIeIbHOCTH MPSAMBIX 1
34 Pemenue 3anau no teme «Teopembl 0 napajijIeIbHOCTH MPSAMBIX» 1
35 Pemenue 3anau no teme «Teopembl 0 napajiIeIbHOCTH MPSMBIX» 1
36 Pemenue 3anau no teme «Teopembl 0 napajijieIbHOCTH NMPSMBIX» 1
37 Axcuomsl 1 TeopeMsl. [ToHaTHe 06 akcnomMaTuke 1 aKCHOMAaTHYECKOM 1
NOCTPOEHUHU reoMeTpuu. I1saThiil mocTynat OBKINIA U €r0 HCTOPUSL.
38 Koutpnpumep. [lokazarenbcTBO OT MPOTUBHOTO 1
39 [Ipsimast 1 oOpaTHast TEOPEMBI 1
40 Pemenue 3anau no teme «IlapamnensHblie npsiMbie» 1
41 Pemenne 3anau o reme «llapamiensHbie IpsiMbIe» 1
42 Pemenue 3anau no teme «IlapannenbHble IpsiMbIe» 1
43 Pemenue 3anau no teme «IlapanienbHble IpsiMbIe» 1
44 KonrtponsHas padora no teme «IlapannenbHblie mpsiMbie» 1
CooTHOIIEHHST MeKY CTOPOHAMH M YIJIAMH TPEyroJbHUKA 21
45 CymMa yriioB TpeyroJbHHUKa 1
46 BHelHue yribsl TpeyroiabHuKa 1
47 Bunel TpeyronsHukoB: [IpsMoyronbHble, OCTPOYTOJIbHBIE, U |
TYIOYTOJIbHBIE TPEYTOJIbHUKU
48 Pemrenue 3a1a4 no reme «CymMMa yriioB TpEyrojabHHKa 1
49 Pemenue 3a1a4 no reme «CymMMa yriioB TPEYroJabHUKa» 1
50 Konrtponbnas padora no reme «CymMma yrioB TPeyrojJbHHKa» 1
51 O6061enne no teme «Cymma yrioB TPEeyroJbHUKa» 1
52 CooTHoOIIIeHUsI MEKY CTOPOHAMHU U YTIIaMH TPEYTOJIbHUKA 1
53 HepaBeHcTBO TpeyronbHUKa 1
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54 [Tpu3Hak paBHOOEIPEHHOTO TPEYrOJIbHUKA 1
55 Pemenue 3anay no teme «HepaBeHCTBO TpeyroibHUKa 1
56 [TpstmoyTONbHBIE TPEYTOJIBHUKH 1
57 IIpu3Haku paBeHCTBA IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB 1
59 PaccrosiHue oT TOUkM 10 npsiMoii. PaccTossHue Mex Iy apasiebHbIMUA 1
HPSIMBIMU
59 OKpyXHOCTb. 3a7]a4y Ha IOCTPOCHHE 1
60 OcHoBHBIE 33/]aul HA IOCTPOEHUE: IOCTPOEHUE TPEYTOJIbHUKA 110 TPEM 1
CTOpPOHaM
61 Pemenue 3anau no teme «IIpssMOyronbHbIe TPEYTOJIbHUKN 1
62 KonTponbnas pabota no teme «IIpaMoyronbHble TPEyroIbHUKI) 1
IHoBTOpEHUE Kypca reoMeTpuu 7 Kjaacca 7
63 O06o061eHne U cuctemMatu3anus 3HaHui 1o Teme "HavanbHble 1
reoMerpuueckue cBefeHus", "PaBHble TpeyroibHUKH"
64 06061116"}11/16 U cucTeMaru3anus 3HaHui o teme "[lapannenbHbie 1
npsMble
65 [Tpu3Haky paBeHCTBA TPEYrOJIbLHUKOB 1
66 CooTHoOIIEHNS MEX/1y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA 1
67 Wrorosast koHTpoIbHAs paboTa Kypca reoMeTpun 7 Kiiacca 1
68 O6o0maromuii ypok 3a Kypc reoMmeTpun 7 Kiiacca 1
TemaTnueckoe miaHupoBanue 8 Kiaace
Ne Koa-Bo
YpPOKa Tema 4acoB
IToBTOpEHHE 2
1 [Tpu3Haky paBeHCTBA TPEYTOJIbHUKOB 1
2 CooTHo1IEHNE MEXy CTOPOHAMU U YIJIaMU TPEYTroJIbHUKA 1
YeThpIpexyroJbHUKH 14
3 MHoroyronsHUK. Beltykiibie MHOroyrojisHUKH. CymMa yrioB 1
BBIIYKJIOT'O MHOTOYTOJIbHUKA. [IpaBuiIbHBIE MHOTOYTOJIBHUKH.
4 YersipexyronpHuk. [lapamienorpamm, ero cBoiicTsa 1
5 Pemenue 3a1ay Ha BBIYMCIIEHUE, JOKA3aTENbCTBO C UCIIOIb30BaHUEM 1

CBOMCTB U3yYEHHBIX QUTYP.
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[MTapannenorpaMM, MpuU3HAKH Mapajuiejorpamma. Pemenue 3amad To Teme

7 1
«[TapamnenorpamMmm».

8 Tpaneuus. CpenHsisi TMHUS Tpaneuu. 1

9 Teopema daneca. 1

10 [IpsaMOyTroIbHUK €ro CBOMCTBA U MPU3HAKU 1

11 PomMm6 ero cBoiicTBa u MpU3HAKU 1

12 BxoaHast koHTpoJbHAs padoTa 1

13 KBagpar ero cBoiicTBa 1 mpu3HaKu 1

14 Pemenue 3a1ay Ha BbIYMCIIEHUE, JOKA3aTENbCTBO C UCIIOIb30BAaHUEM 1
CBOICTB M3yYEHHBIX QUTYP.

15 [Tonsitue o paBenctBe ¢uryp. LlenTpanbHas, oceBasi U 3epKaIbHbBIE 1
cummeTpun. M300pakeHne CUMMETPUIHBIX QUTYP.

16 Pewrenue 3a1au Ha BbIUMCIIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE C 1

MCIOJIb30BAaHUEM CBOMCTB M3YYCHHBIX (hUTYp
17 Kontponsnas padora Nel mo teme: «HeTbIpEXYTronbHUKI» 1
ILnomans 12

[Tnomane MHOrOyroasHuka. [lonarue o miomaau miockux Guryp,

18 €IMHUIIBI U3MEPEHUS IO . PABHOCOCTaBICHHBIC U PABHOBEIIUKHE 1
burypsl.

19 [Tnomane MHOTOyroapHUKa. [lnomane npsiMoyroyibHuUKa, KBajpaTa. 1
[TpubmmkeHHOe U3MEpeHre Toaau GUryp Ha KieTdyaToi Oymare.

20 ITmomaae napasmienorpaMmma 1

21 ITmomaae TpeyroapHUKa 1

22 ITmomane Tpaneuuu 1

23 Pemenue 3a1ay Ha BbIYMCIIEHUE, TOKA3aTENbCTBO C UCTIOIb30BAaHUEM 1
CBOMCTB M3y4EHHBIX (POPMYJ BBIYUCICHUS TUIOIIA/Iel U3YUYEHHBIX (QUTYD

24 Pemenue 3a1a4 Ha BbIYMCIIEHUE, TOKA3aTENbCTBO C UCTIOIb30BAaHUEM 1
CBOMCTB M3y4EHHBIX (POPMYJ BBIYUCICHUS TUIOIIA/Iel U3YUYEHHBIX (QUTYD

26 Teopema [Iudaropa 1

27 Teopema, obpartnas Teopeme [Iudaropa. 1

73 Pemienue 3a1au Ha BbIYMCIIEHUE, JOKA3AaTENbCTBO C UCIOJIB30BAHUEM 1
CBOMCTB M3yUYEHHBIX (POPMYIT BHIYUCICHUS

30 Pemienue 3a1au Ha BEIYMCIIEHUE, JOKA3AaTENCTBO C UCIOJIb30BAHUEM 1
CBOMCTB M3yYEHHBIX (POPMYIT BBIYUCITICHUS

31 KonTponbhas padota Ne2 no teme: «llnomamm» 1
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IHoxoOHBIE TPEYTrOJILHUKH

18

32 [Tomobue TpeyroIbHUKOB. 1

33 1
COOTHOIIICHHS] MEXTY TUIOIIAISIMU TIOTI00HBIX (UTYP (TPEYTrOJIbLHUKOB).

34 [TepBbIit mpu3HaK MO00US TPEYTOJIHHUKOB. 1

35 Pemenue 3a1a4 Ha mpyUMEHEHHE NIEPBOTO MPU3HAKa 000U 1
TPEYrOJIbHUKOB.

36 Bropoii u TpeTnii npu3HaKy NOJ00HS TPEYrOJIbHUKOB. 1

37 Pemienue 3a1a4 Ha MpUMEHEHNE PU3HAKOB 110100 TPEYTOIBHUKOB. !

33 Pemenue 3a1auy Ha BbIYMCIIEHUE, JOKA3aTENbCTBO C UCIIOIb30BAaHUEM 1
CBOICTB MU3yYEHHBIX (PUTYP

39 KonTponbnas padota Ne 3 o reme «Ilogo0GHbIe TPeyrOIbHUKNY 1

40 [Ipumenenue mogo0us K 10Ka3aTeNbCTBY: CpeaHss IUHUS TPEYTroJIbHUKA 1

A1 [TpumeneHnue moo0Us K JOKa3aTENbCTBY TEOPEM U PEILICHUIO 3a/1a4: 1
CBOIiCTBO MeJIMaH TPEyroJibHUKa

42 [TpumeneHue moo0Us K JOKa3aTENbCTBY TEOPEM U PEILICHUIO 3a/1a4: 1
[IponopiimoHanbHbIE OTPE3KU B MPSIMOYTOJIHLHOM TPEYTOJIbHUKE

43 N3mepurtenbHble pabOThl HA MECTHOCTH. 1

44 Kontponbnas pabota Ne4 o teme: «[Ipumenenue mogodus k 1
Jloka3aTenbCcTBY TEOPEM U PELLIEHUIO 33]1aU»

45 CuHyc, KOCUHYC M TAHT€HC OCTPOro yrIiia MpsIMOYTrOJIbHOTO 1
TpeyroyibHuKa 1 yriaoB ot 00 1o 1800, mpuBeaeHUE K OCTPOMY YIITY

16 Pemienne npsiMOyrobHBIX TPEYrodbHUKOB. OCHOBHOE 1
TPUTOHOMETPHUECKOE TOXKIECTBO.

47 DopMyIbl CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC OJJTHOTO U 1
TOTO K€ yIJa.

49 Pemenue 3a1ay Ha BbIYMCIIEHUE, TOKA3aTENbCTBO C UCTIOIb30BAaHUEM 1
CBOMCTB MU3y4YEHHBIX QUTYP.

50 KonTponbnas padota N5 mo teme: «COOTHOIIEHUSI MEXKTY CTOPOHAMU H 1
yriaamu NpsIMOYTOJILHOTO TPEYTOJIbHUKA»

Okpy:KHOCTH 14

51 o o 1
B3anMHoe pacmonoxkeHne npsMon U OKPY>KHOCTH, IBYX OKPY>KHOCTEH.

57 KacarenbHast 1 cexyias K OKpy>KHOCTH, ux cBoicTBa. KacarenbHas k 1

OKPY’KHOCTH. Pemenue 3agay.
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I'pamycHas mepa ayru okpyHOCTU. LIeHTpaibHBII yroi, BIUCAHHBII

53 1
yroJI; BEIU4YMHA BIIMCAHHOTO YIJa.

54 Teopema 0 BIHCAaHHOM yIJIE 1

55 Teopema 00 oTpe3Kax MmepeceKaronIuxcs Xop/a 1

56 Pewmenue 3anay no teme «l{eHTpanbHble U BIMCaHHBIE YIIIb» CBONCTBO 1
OMCCEKTpUCHI yria

57 CepenuHHBIN epHIeHAUKYISIP. 'eoMeTpruyeckoe MECTO TOUEK. 1

58 Teopema 0 TOUKe EpPECEUEHUs BBICOT TPEYTOJIbHUKA 1

59 CBOICTBO OMCCEKTPHUCHI YTIIa M CEPEUHHOTO MEPIECHINKYISIpa K 1
OTPE3KY

60 Teopema o0 TOUKe IEpecedeHtsl BBICOT TPEYTOJIbHUKA 1

61 OKpy’KHOCTb BIIMCAaHHAs B TPEYTOIbHUK. OKPYKHOCTh, ONUCAHHAS 1
OKOJIO TPEYTOJIbHUKA

63 BrrcanHbie 1 onKcaHHbIE OKPYKHOCTH MPABHIILHOTO MHOTOYTOJIBHUKA ( 1
YETBIPEXYTOJIbHUKA)

64 Pemenue 3a1au Ha BbIYMCIIEHUE, JOKA3aTEIbCTBO C UCIIOIb30BAaHUEM 1
CBOICTB MU3yYEHHBIX QUTYP.

65 Kontponbnas padota Ne 6 o teme: «OKpyKHOCTb» 1

IloBTOpEHuUE 3
UYersipexyronbpauku. [Tnomann reomerpudeckux ¢uryp. Pemenne 3anau

66 Ha BBIYMCIICHHUE, 10KA3aTEIbCTBO C UCIIOJIb30BAHUEM CBOWCTB 1
M3YYEHHBIX (uryp.

[Tono6HbIe TpeyronpHUKU. Pelenne 3a1a4 Ha BHIYUCIICHHE,

67 JI0Ka3aTeIbCTBO C UCIOIb30BAHUEM CBOMCTB M3yUEHHBIX (DUTYD. 1
OxpyxxHocTb. Pemienue 3a1a4 Ha BbIYHUCIICHHE, JOKA3aTEIbCTBO C
UCIIOJIb30BAaHUEM CBOMCTB M3yUEHHBIX (DUTYD.

68 HToroBast KOHTpOJIbHAs paboTa 3a Kypc TeoMeTpHuH § Kiiacca 1

TemaTn4yeckoe nuiaHnpoBanue 9 kiacc
Ne Kox-Bo
Tema ypoka
ypokKa 4acos
IloBTOpEHuUe 3
1 MHuoroyronsHuku. [lnomans . 1
2 [Tono6ue TpeyronbHUKOB. OKPYKHOCTD 1
3 BxonHas koHTposibHas paboTa 3a Kypc reoMeTpuH 8§ Kiacca. 1
BekTopsl 11
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4 ITonsiTue BekTopa. PaBeHCTBO BeKkTOpOB. KoJmmHeapHbie BEKTOpa 1
5 Cymma BekTopoB (IIpaBusno napamienorpamMmma) 1
6 Cymma BekTopoB (CyMMa HECKOJIBKUX BEKTOPOB) 1
7 Cymma BekTopoB (Bpluntanue BEKTOPOB). 1
8 Cymma BekTopoB (Bpluntanue BEKTOPOB). 1
9 Pemenue 3anau no teme «PaBeHcTBO BeKTOpoB. CyMMa BEKTOPOBY 1
10 YMHOXEHHE BEKTOpa Ha YHCIIO 1
11 YMHOXEHHE BEKTOpa Ha YUCIIO0 1
12 Pemienue 3a1a4 Ha BBIYHUCIICHUE C UCIIOIb30BAHNEM U3YYEHHBIX 1
dbopmyn
13 Cpenssist TuHUS Tpareuuu 1
14 Kontponbnas padora no reme «IloHsATHE BEKTOpa» 1
Metoa koopauHaT 10
15 Paznoxxenue BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpam 1
16 Koopaunatsl BekTOpa 1
17 Koopaunatsl cepeiiHbl OTpe3Ka 1
18 dopmyna pacCTOSHUS MEXKY IBYMs TOUKaMHU 1
19 DopMya pacCTOSHUS MEXKIY IBYMs TOYKAMHU 1
20 YpaBHeHUE OKPY>KHOCTHU U MpsiMoii (YpaBHEHHE IMHUM HA MJIOCKOCTH) 1
21 YpaBHEHHE OKPYKHOCTHU 1
22 YpaBHeHUE NPAMOT 1
23 YpaBHeHUe MpsIMOI U OKpyKHOCTH. (B3anMHoe pacnonoxeHue AByX 1
OKpPYKHOCTEH.)
24 KonTponbHas pabota no reme «MeToa KOopaAuHaT» 1
CoOTHOIIEHUSI MKy CTOPOHAMH M YIJIAMM TPeyroJibHUKA. 18
Tpuronomerpnyeckne BbIpaKeHUs U UX Npeodpa3oBaHus
25 CuHyc, KOCHHYC TaHT€HC, KOTaHT€HC OCTPOTO yria 1
26 OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DPOPMYIIBI, CBA3BIBAIOLINE 1
CUHYC, KOCUHYC, TAHT'€HC , KOTAHT'€HC OJIHOTO U TOTO K€ yIiia
7 OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYIIBI, CBA3BIBAIOLINE 1
CUHYC, KOCUHYC, TAHI'€HC , KOTAHT€HC OJTHOTO U TOTO K€ yIJia
28 @opMyIIsl [UIsl BBIYACIEHUS KOOPAWHAT TOUYKH . 1
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29 [Tmomaaer TpeyroiabHUKa 1

30 [Tnomanes TpeyrojibHUKA 1

31 Pemenue tpeyronbHukoB. Teopema cuHycoB 1

32 Pemenue tpeyronbHukoB. Teopema cuHycoB 1

33 Pemienne tpeyronbHuKoB . TeopeMa KOCUHYCOB 1

34 Pemienne tpeyronbHuKoB . TeopeMa KOCUHYCOB 1

35 Pemenune tpeyronbaukoB (M3mepurenbHabie paboThI) 1

36 Pelienue TpeyroabHUKOB. 1

37 KonrtponbHas padora no remMe «COOTHOLIEHUS MEXY CTOPOHAMU U 1
yriaamMu TPEYrojJbHUKa»

38 CkansipHO€ ITpOoU3BEIEHNE BEKTOPOB (YT0J MEX]y BEKTOPaAMH) 1

39 CkansgpHoe npousBeieHrne BeKTopoB (CBOICTBa CKAJIIPHOTO 1
IPOM3BEICHUS BEKTOPOB)

40 CkanspHoe npousBezieHrne BeKTopoB (CBoHCTBa CKAJIIPHOTO 1
MIPOU3BEICHUS BEKTOPOB)

A1 Pemienue 3a1a4 Ha BBIYHMCIICHHUE C HCIIOJIB30BAHUEM (POPMYII TIO TEME: 1
«COOTHOILIEHUS] MEXly CTOPOHAMH U yIJIAMU TPEYTOJIbHUKA»

42 KonTponbhas pabota no teme: «CkansipHOe IPOU3BEIEHUE BEKTOPOB) 1

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra 18

43 [TpaBriIbHBIN MHOTOYTOJIBHUK. OKpPYKHOCTb, OITUCAHHAsI OKOJIO 1
MPABUJIBHOTO MHOT'OYTOJIbHUKA.

44 [TpaBuiibHBII MHOTOYTOJIBHUK. OKpPYKHOCTb, OITUCAHHASI OKOJIO 1
IIPABHJIBHOTO MHOT'OYTOJIbHHKA.

45 OKpy’KHOCTb, BIIUCAHHAs B IPABUJIbHBIN MHOTOYT'OJIbHUK 1
[TpaBuiibHBIE MHOTOYTOJILHUKH (POpPMYJIBI U1 BBIYMCICHUS TUIOIIA U

46 IIPABUJIBHOTO MHOTOYTOJIBHHMKA, €M0 CTOPOHBI M paJryca BIUCAHHON 1
OKPYKHOCTH)

47 [TpaBuiibHbIe MHOTOYTOJIBHUKH. ([TocTpoeHne mpaBUIbHBIX |
MHOT'OYTOJIbHUKOB. )

48 JnHa OKpyKHOCTH 1

49 JnHa OKpyKHOCTH 1

50 [Inomans Kkpyra 1 miomaas KpyroBoro ceKTopa. 1

51 Pemenue 3a1a4 Ha BBIYKCIICHHE , I0KA3aTEIBCTBO U MOCTPOCHUE C 1
UCIIOJIb30BaHUEM CBOMCTB U3yUEHHBIX (DUTYD

57 Konrponbnas padora no reme “ [IpaBuiabHble MHOTOYTOJIBHUKH U 1

JUTMHA OKPYKHOCTH»
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53

JIBukeHue

54 [Tonsitre o nBmwkeHuu. (OTOOpaskeHUE TUNIOCKOCTH Ha ceOs.)

55 [TonsiTre TBUMKEHHMS: OCEBasl M IICHTpaJIbHAsE cuMMeTpun. M300paxenue
CUMMETPUYHBIX PUTYP

56 Pemenue 3a1a4 Ha OCTPOCHUE C HCIOIB30BAHHUEM CBOMCTB M3YUEHHBIX
¢uryp

57 [TapanienpHblil IEpEHOC

58 [ToBoport

59 Pemenue 3a1a4 Ha MOCTPOCHUE U JOKA3aTEIBCTBO C UCIOJIB30BAHUEM
CBOMCTB M3yYEHHBIX PUTYD

60 KonTponbaas pabota mo reme «[loHATHE O TBUKCHHUID)

HauanbHble cBeleHNs U3 CTepeoMeTPHHU

61 Harnsnbie npeacraBieHus 0 MPOCTPAaHCTBEHHBIX (GUTypax: IpU3Ma,
Ky0. MHororpanuuku. [IpaBuibHble MHOTOTPAaHHUKHT

62 Harnsigapie npeacTaBieHus O MPOCTPAHCTBEHHBIX QUTypax:
[Tapayenumen.

63 [Tonsitre 00bEMa; eTMHUIIBI 00beMa. OOBEM TPSIMOYTOJIBHOTO
napajuienenumnena, kyoa

64 Harnsigaeie npeacTaBieHus 0 MpOCTpaHCTBEHHBIX urypax: [Iupamuna

65 Harnsigaeie npeacTaBieHus 0 MpOCTPaHCTBEHHBIX gurypax: Lunuuap

66 Harnsannelie npencraBieHus 0 IpOCTPaHCTBEHHBIX ¢urypax: Konyc
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