Hpunoxenue k AOOII OO0 «I'mmHa3um «AbOepTHHA»

AnantupoBaHHas pabodasi mporpamMma 1o MaTeMatuke i 7-9 kiaaccos
COCTaBJICHA B COOTBETCTBUU C TpeOoBaHUsIMU DenepalbHOT0 roCyAapCTBEHHOTO
00pa30oBaTeIbHOrO CTAHIapTa BTOPOTO MOKOJIEHUSI OCHOBHOI'O OOILIETO
oOpazoBanus. Obecneuena YMK st 7-9-ro knacco aBropa A.I'. MopakoBuy u
ap., YMK 7-9-ro knaccoB aBrop JI.C.AtanacsiH, B.®.byty308, C.b.Kagomiies.

IIporpamMma npeanoJiaraet J0CTHKeHNE BHIMNYCKHUKAMU OCHOBHOM IIKOJIbI
CJIeAYIOIIMX Pe3yJIbTATOB

6 HanpPagJIeHUU TUYHOCMHO20 PA3BUMUSL:

- opmupoBaHUe MPEICTABICHUI O MAaTEMATHUKE KaK 4acTH OOIIeYeI0BEYECKON
KYJbTYpPbI, 0 3HAUMMOCTH MaTEMATUKHU B PA3BUTUHU IUBUJIM3ALIUN U COBPEMEHHOTO
00I11eCTBa;

- Pa3BuTHE TOrMU€CKOro M KpUTUYECKOTO MBIIIJICHUS, KYJbTYPhI PEYH,
CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

- Bociutanue ka4ecTB TUYHOCTH, 00ECIICUUBAIONINX COIIUATBLHYIO MOOUIBLHOCTD,
CIOCOOHOCTh MMPUHUMATh CAMOCTOSTEIIbHBIC PEIICHNS,;

- GopMupoBaHHUE KAYECTB MBIIIJICHUS, HEOOXOIUMBIX IS afanTallid B
COBpPEMEHHOM MH(POPMAITMOHHOM OOIIECTBE;

- Pa3BuTtHe nuHTEepeca kK MaTEMaTHYECKOMY TBOPUYECTBY U MATEMaTUUYECKUX
CIIOCOOHOCTEIA;

- YM€EHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOU MBICIIA B YCTHOM M MMCbMEHHOMU
peuu, MOHUMATh CMBIC]I TOCTABJICHHOM 3aJ1auH, BHICTPAUBATh apTyMEHTALIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI;

- YMeHue KOHTPOJIMPOBaTh MPOIECC U Pe3yIbTaT yueOHOM MaTeMaTHIeCKOn
JIeSITEILHOCTH;

- CrtocoOHOCTH K AMOITMOHAILHOMY BOCIPHUSATHIO MAaTEMAaTHIYECKUX 0OBEKTOB,
3a7a4, PELIEHNUN, pACCYKICHUM;

6 Memanpewuemuom HanpaejleHuu.:

- Pa3zBuTHe mpeacraBieHnii 0 MaTeMaTUKE Kak (hopMe OMHMCAHUS U METOJIE
MO3HAHUS JIEHCTBUTEILHOCTH, CO3/IaHNE YCIOBUMN ISl MPUOOpETEeHNUS
[IEPBOHAYAIILHOIO ONBITA MATEMATUYECKOIO MOACIUPOBAHUS;

- [lepBoHavanbHbBIE TIPEICTABIICHUS 00 HIESIX U O METOaX MaTEMATHUKH KaK
YHHUBEPCAJIBHOM SI3bIKE€ HAYKH U TEXHUKH, CPEACTBE MOAECIUPOBAHUS SIBIICHUM U
IIPOLIECCOB;

- YMeHue BUJIeTh MaTEMAaTUUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYyalluu B
OPYTUX TACHUIUIAHAX, B OKPYXKAOUIEH )KU3HU;



- YMeHHe Hax0uTh B Pa3IMYHbIX UICTOYHUKAX UH(OPMALUIO, HEOOXOIUMYIO TS
pelIeHHs] MaTeMaTHYEeCKUX MPpoOJieM, IPEICTaBIATh €€ B MOHIATHOU (hopme,
MPUHUMATh PEIIEHUE B YCIOBUAX HEMOJHON U N30BITOYHON, TOUHON U
BEPOSITHOCTHON MH(pOpPMALIHH;

- YMeHHEe NOHMMAaTh U KCIOJIB30BAaThb MAaTEMaTUYECKHE CPEACTBA HAIJISIAHOCTU
(rpaduku, guarpaMmbl, TaOJUIBI, CXEMbl W Jp.) A WUIIOCTPAINH,
MHTEPIPETALUN, apPTYMEHTALUY;

- [IoHMMaHue CyIIHOCTH aIrOPUTMUYECKUX MPEANUCAHUN U YMEHUE IEeUCTBOBAThH
B COOTBETCTBUU C NPEIJIOKEHHBIM aJITOPUTMOM;

- YMeHue caMOCTOSITeNIbHO CTaBUTh 1I€JM, BIOUPATh U CO3/1aBaTh adrOPUTMbI JJis
pelieHus y4eOHbIX MaTeMaTH4YeCKUX MpooJieM;

- YMeHMe IUIaHUPOBaThb U OCYLIECTBIATH JACATEIIBHOCTh, HAIIPABJICHHYIO Ha
peLIeHUE 3a1a4 UCCIIEI0BATEILCKOIO XapaKTepa;

6 NPeOMemHOM HANPAGICHUU:

- OBnajicHuEe MaTeMaTHYCCKUMU 3HAHUSIMUA ¥ YMEHUSIMU, HEOOXOIUMBIMH JIJIsI
IPOJIOKEHUST 00pa30BaHUsl, U3YUCHUSI CMEKHBIX TUCIUIUIUH, IPUMEHEHUS B
MOBCEHEBHOM )XKU3HMU;

- Co3nanue GpyHIaMeHTa Il MAaTEeMAaTHIYECKOTO Pa3BUTHA, POpMHUpPOBAHUS
MEXaHM3MOB MBIIIJIEHUS, XapaKTEPHBIX JIJII MATEMaTUYECKON AeATeIIbHOCTH;

- OBnasieHue 6a30BBIM IMOHITHIHBIM aIlllapaToM 110 OCHOBHBIM pa3jieaM
CoJIepKaHusl, IPeICTaBIeHUE 00 OCHOBHBIX M3y4aeMbIX MOHATUSX (YUCIIO,
reoMeTpudeckas Gpurypa, ypaBHeHHE, BEPOSITHOCTh) KaK BaKHEHIITUX
MaTEMATUUECKUX MOJEIISIX, TO3BOJISIOIINX ONMCHIBATh U U3Y4YaTh PEAIIbHBIC
ITPOLIECCHI U SIBJICHUS;

- YmMmenue paboratb ¢ MaTeMaTHYECKHMM TEKCTOM (aHaJM3UpPOBaTh, H3BJICKATH
HEeoOXoauMyro  WHGOpPMAIlMI0), TPaMOTHO MPUMEHSATH  MaTeMaTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY, UCITOJIb30BAaTh PA3JIMYHBIE A3bIKU MATEMATHKH;

- Pa3zButHe npeacTaBieHUN O YMCIIC, HATYPAIbHBIX YHCEN, OBJIAJCHUE HABBIKAMHU
YCTHBIX, TUCBbMEHHBIX, HHCTPYMECHTAJIbHBIX BHIYUCIICHUN;

-YcBoeHHE CHCTEMAaTHYeCKMX 3HAHWM O TUIOCKHX (Urypax W MX CBOWCTBAX, a
TaKXX€ Ha HAIVISIJHOM YPOBHE — O MNPOCTEHIIMX HPOCTPAHCTBEHHBIX TeENax,
YMEHHME IPUMEHATh CHUCTEMAaTHUYECKHE 3HAaHWS O HUX JUIA  PELICHUs
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4;

- YMeHus u3MepsTh IJIUHBI OTPE3KOB, BEJIWYUHBI YTIIOB, UCTIOIB30BATh (POPMYIIBI
JUTSL HAXOKJIEHUS TIEPUMETPOB, TIJIOMAeH U 00bEMOB TEOMETPUIECKUX (PUryp;

- YMEHME NPUMEHATh W3YUYECHHBIE MOHATHUS, PE3YJbTAaThl, METOABI ISl PEIICHUS
3a7a4 MPAKTAYECKOrO0 XapakTepa M 3a4ad K3 CMEXHBIX JUCUUIUIMH C
HCIIOJIb30BaHUEM MPU HEOOXOAUMOCTH CIPABOYHBIX MATEPUANIOB, KAJIbKYJISATOPA,
KOMIIBIOTEPA.

- YMeHue TpOBOAWTH  KiIacCH(PUKAIMM,  JIOTHYECKHE  OOOCHOBaHWSA,
JI0KA3aTeIbCTBA MATEMAaTUUECKNUX YTBEPKIECHU;

- YMeHHMe pacrno3HaBaTh BHJIBI MaTEMAaTHUYECKUX YTBEPKIECHUU (AKCHOMBI,
OMpeieNICHUs], TEOPEMBI U JP.), IPSAMbIE U O0OPATHBIE TEOPEMBI;



- OBIIaicHUE TEOMETPUYECKUM SI3BIKOM, YMEHHUE HMCHOJIB30BaATh €r0 JJIsl ONMCAHUS
MPEIMETOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTABICHUN U
M300pa3UTENIbHBIX  YMEHUM, MPUOOPETEHHWE  HABBIKOB  IEOMETPUYECKHUX
IIOCTPOCHHUM.

IIpeanmMeTHbIMH  pe3yJbTaTaMM M3ydeHUs TnpeaMmera «Maremarukay
SIBJISIFOTCS CIICIYIOIINE YMEHHUS:

7-1 KJaacc

Auredpa

Hcnonv3o6ames Tipu pelIeHUU MaTeMaTUYECKUX 3aja4, uX OOOCHOBaHUU U
MPOBEPKE HAWJICHHOTO PEUICHUS 3HAHUE O:

- HaTypaJbHBIX, IIEIbIX, palMOHaIbHBIX, MppalvOHAIbHBIX,
JICHCTBUTEIIBHBIX YHCIIAX;

- CTETIEHU C HaTypaJbHbIMU MOKA3aTeIIMHU U UX CBOMCTBAX;

- OJHOWIECHAX U MPaBUJIaX JCUCTBUN C HUMU;

- MHOTOUYJICHAaX W MIpaBUJIaxX JEUCTBUM C HUMU;

- hopmyrax COKpaIEHHOr0 YMHOXKEHUS,

- TOJKJECTBAX; METO/IaxX JI0Ka3aTeIbCTBA TOXKJIECCTB;

- JUHEWHBIX YpPaBHEHMSIX C OJHOM HEU3BECTHOM U MeEToAax WX
pelIeHUS;

-CUCTEMAaxX JBYX JIMHEWHBIX YpPaBHEHUU C JBYMS HEU3BECTHBIMU U
METO/aX UX PEIICHUS.

- Boinonnsame neficTBUs ¢ OHOYICHAMH U MHOTOYWICHAMU;

-y3Haeams B BBIPOKECHUSIX (DOPMYIBI COKPAIIEHHOTO YMHOXKEHHUS U
MPUMEHSTH UX;

- PACKIA0bI6amb MHOTOUJIEHBI HA MHOKUTEIH;

- 8bINOJIHAMb TOXKJIECTBEHHBIC MPE0OPA30BaHMSI IIE/IBIX alreOpandecKux
BBIPAKCHUI;

- 0oKa3vieamsv MPOCTEHUIIHE TOXKICCTBA;

- HAXOOUMb YUCIIO COUYCTAHUI U YHCIIO Pa3MEICHUH;

- peuiams TUHEUHBIE YPABHEHHS C OJJHOW HEU3BECTHOMW;

-pewiamsb  CUCTEMBl  JIByX JIMHEMHBIX YpPAaBHEHHH C  JAByMA
HEU3BECTHBIMM METOJOM TOJCTAHOBKM W METOAOM ajre0panveckoro
CIIOJKCHMS;

- pewiamsb TEKCTOBBIE 33Ja4d C IIOMOINBIO JIMHEWHBIX YpaBHEHHH U
CHUCTEM;

- HAX00umMdb PEIICHUS <KWU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajad, B
KOTOPBIX MCITOJb3YIOTCA MaTeMaTHUE€CKUE CPEACTBA;

-coz0asamsb TPOAYKT (pe3yJabTaT MNPOCKTHOM MACATEIbHOCTH), A
V3YYECHUS U ONMHUCAHUSA KOTOPOrO UCMOJIB3YIOTCSI MATEMATHYECKHUE CPEJCTRA.

7-# KJace
I'eomeTpusn
Hcnonvzosams mpHU pEIICHUH MaTeMaTUYECKHX 3aja4, UX OOOCHOBAaHMHU U
MPOBEPKE HAWICHHOTO PEUICHUS 3HAHUE O:
- OCHOBHBIX T'€OMETPUUYECKUX IMOHATHUSAX: TOYKA, MpsAMas, MIOCKOCTb,
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Jy4, OTPE30K, JIOMaHasi, MHOTOYTI'OJIbHUK;

- ONPEACIICHUH yIia, OMCCEKTPHUCHl YIVIa, CMEKHBIX U BEPTUKAJIBHBIX
YIIIOB;

- CBOMCTBAaX CMEXHBIX U BEPTUKAJIBHBIX YIJIOB;

- ONpEACIICHUH PABEHCTBA T'E€OMETPUUECKUX (Uryp; MpHU3HAKAX
PaBEHCTBA TPEYTOJIbHUKOB;

-TE€OMETPUUECKUX MECTaX TOUeK; OUCCEKTpUCE YIla U CEPEeIUHHOM
NEPIICHAUKYIISIPE K OTPE3KY KaK FT€OMETPUUYECKUX MECTaX TOUEK;

- OIIPECIICHUM [apajulesIbHbIX MPAMBIX; IIPU3HAKAX U CBOMCTBaX
IIapaJIJICIIbHBIX MIPSAMBIX;

- AaKCUOME TMAPAJUICIIBHOCTU U €€ KPAaTKON UCTOPHUH;

- hopMyJie CyMMBbI YTJIOB TPEYTOJIbHUKA;

- OIIPE/ICTICHUU U CBOWCTBAX CPEAHEH JIMHUU TPEYIOJbHUKA;

-teopeme Dareca.

-[Ipumensams CBOUCTBA CMEXHBIX W BEPTUKAJIBHBIX YIVIOB IIPH
pELIEeHUH 3a/ay4;

-HaxoOums B KOHKPETHBIX CHUTYallMsIX paBHBIE TPEYTOJIbHUKUA M
JI0Ka3bIBaTh UX PABEHCTBO;

-yCmanaeaueams MNapailIeIbHOCTh IPSMBIX U NPUMEHSTH CBOWCTBA
NapaJIJICIIbHBIX MPSMBIX;

- NPUMEHAMb TEOPEMY O CYMME YITIOB TPEYTOJIbHHUKA,;

- UCNONL306amMb TEOPEMY O CpPEAHEH JIMHUU TPEYTOJIbHUKA U TEOPEMY
Qdaneca npu pelICHUH 3a1a4;

- HAX00UMb PELIEHUS] <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajay, B
KOTOPBIX UCIIOJIB3YIOTCS MaTEMaTUYECKUE CPEICTBA;

-co30asamb TPOAYKT (pe3ylbTaT IPOEKTHOM JeATENbHOCTH), UIf
U3Yy4YECHUS U OIMCAHUA KOTOPOrO UCIOJIB3YKTCS MAaTEMATUYECKUE CPECTBA.

8-i1 ki1ace
Auredpa
Hcnonvszoeams Tipu pelieHUH MaTeMaTUYeCKUX 3a1ad, UX OOOCHOBAHUU H
MIPOBEPKE HAWJIEHHOTO PELICHUS 3HAHUE O:
- anredpandecKkoi Apoou; OCHOBHOM CBOMCTBE ApOOH;
- IpaBWJIaX JACHCTBUH C anredpandecKuMu Apo0siMu;
- CTETIEHSIX C LIeJIBIMU MMOKA3aTeNISIMU U UX CBOMCTBAX;
- CTaHJIapTHOM BUJIE YHCIIA;
- yHKIHAX, ¥ = X7,y = E, WX CBOMCTBax W rpadukax;
-TIOHSITUA KBAJAPATHOTO KOPHA M apu(PMETUYEeCKOro KBaApPaTHOTO
KOPHS,
- CBOMCTBaX apu(PMETHUECKUX KBAJPATHBIX KOPHEH;
- yHKIHUH y = +/x, €€ CBOHCTBAX U rpaduke;
- hopmyre AJist KOpHEW KBaJpaTHOrO YPaBHEHUS;
-Teopeme Buera s npuBeAEHHOrO U OONIIEr0  KBaApaTHOTO
ypaBHEHUS,



- OCHOBHBIX METOJAaX PEHIEHUS UENbIX pPaldOHAIBHBIX YpPaBHECHUN:
METOJIE PA3JIOKEHUS Ha MHOKUTEIN U METOIE 3aMEHbI HEM3BECTHO;
- METOJI€ pelIeHHUs IPOOHBIX PallMOHATBHBIX YPABHEHUM;
- OCHOBHBIX METO/IaX PEIICHUS CUCTEM PAIMOHAIBHBIX YPABHEHHUI.
- cokpawamo anredpandeckue apoou;
-8bINOIHAML  apuMeTHUecKue JEHUCTBUS C  alreOpanyecKUMHU
IPOOsIMU;
- UCNONb306amMb CBOMCTBA CTENEHEW € LEAbIMU IIOKA3aTENSIMU IPHU
pelIeHnH 3a1ay4;
- 3anucvl8amsy YNCIa B CTAHAAPTHOM BH/IE;
- 8bINOIHAMYb ~ TOXJECTBEHHbIE  MpeoO0pa3oBaHUsl  PallMOHAJIbHBIX
BBIPAKCHU;
- cmpoums rpaduxn GyHKIMH ¥ =kx +b y =x7 y =E Y UCIIOJIb30BATh
MX CBOMCTBA MPU PEILICHUU 3a/ay;
- 8bIYUCIAMb ApUPMETHUECKUE KBaIpaTHbIe KOPHU;
- npuMeHsms» CBONCTBAa apu(METHUYECKUX KBAJPATHBIX KOPHEWU TIpHU
peleHnH 3a1ay;
-cmpoums TpaduK GYHKIIUU ¥ = /x ¥ UCIIOJI30BAaTh €r0 CBOMCTBA TIPH
peleHnH 3a1ay;
- pewiams KBaJIpaTHbIE YPABHEHUS;
- npumenams TeOpemMy Buera npu pemieHun 3agay;
- pewiams UEJble PallMOHAJIbHBIE YPABHEHUS METOJIOM pa3JIOKEHUS Ha
MHOXHUTEIHN U METOAOM 3aMEHbI HEU3BECTHOM;
- pewiams IPOOHbBIC YPABHEHHUS;
- peuiams CUCTEMBI PAlIMOHAIBHBIX YPaBHEHU;
-peuwiamv  TEKCTOBbIE  3aJayd C  [OMOIIBID  KBaAPATHBIX U
pallMOHAJIbHBIX YPABHEHUW U UX CHUCTEM,;
-HaxoOoums PEIIECHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ay, B
KOTOPBIX UCIIOIb3YIOTCSI MAaTEMAaTUYECKUE CPEICTBA;
-co30asamsb TPOAYKT (pe3ylnbTaT TPOEKTHOW JeATEIBHOCTH), JUIs
WU3YUYCHHS U ONUCAHUS KOTOPOTO UCTOJIB3YIOTCS MAaTEMaTHYECKNE CPELICTBA.
8-i1 ki1ace
I'eomerpusn
Hcnonvzoeams TIpu pelieHUH MaTeMaTUYECKHX 3a/lad, UX OOOCHOBAHHH H
MIPOBEPKE HAWJICHHOTO PELICHUS 3HAHUE O:
- OIpEeJIeNICHUH MapajiiesorpaMmma, poM0a, IpsIMOyroJIbHUKA, KBaApaTa;
VX CBOMCTBAaX U NMPU3HAKAX;
- OIIPEAECTICHUH TpaIlelluy; JIEMEHTAaX Tpalleluu; TEOpPEME O CpEeaHEU
JIMHUAW TPANEeLnH;
- OIIPEAETICHUH OKPYKHOCTH, KPYra U UX 3JIEMEHTOB;
- TeopemMe 00 U3MEPEHUH YITIOB, CBA3AHHBIX C OKPYKHOCTBIO;
- OIIPEAETIEHUN M CBOWCTBAaX KAaCaTEJIbHBIX K OKPYKHOCTH; TEOPEME O
PaBEHCTBE ABYX KacCaTeJIbHBIX, IPOBEAEHHBIX U3 OJHOW TOYKHU;
- OIIPEAETICHUH BIIMCAHHOW U OITMCAHHOM OKPY>KHOCTEM, UX CBOMCTBAX;
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- ONpEACIICHUH TPUTOHOMETPUUYECKHME (DYHKIMH OCTPOro  yrjia,
OCHOBHBIX COOTHOIICHUN MEXy HUMU;

- IpuéMax perieHus MPsSIMOYTOJIbHBIX TPEYTOJbHUKOB;

- TPUTOHOMETPUYECKUX QYHKIUAX yroB oT 0 1o 180°;

- TeOpeMe KOCUHYCOB U TEOPEME CUHYCOB;

- IpuéMax pelieHus: MPOU3BOJIbHBIX TPEYTOJIbHUKOB;

-dopMmynax g IUIOIIAAM  TPEYrojbHUKA, Mapajierorpamma,
Tpanenuu,

-teopeme ITudaropa.

-[lpumenams TIPU3HAKM M CBOMCTBAa Mapajienorpamma, pomoa,
OpsIMOYTOJIbHUKA, KBaJipaTa MpU PEIIeHUH 3a/1a4;

- pewiams NPOCTENIINE 3a]1a4l Ha TPareluio;

-HaxoOums TPAJAYCHYIO MEpY YIJIOB, CBSI3aHHBIX C OKPYXHOCTBIO;
yCTaHABIMBATh UX PABEHCTBO;

- npUMeHAmMb CBOMCTBA KacaTeNbHBIX K OKPYKHOCTH MPU PEIICHUH
3azay;

- pewiams 3a]]a41 Ha BIIUCAHHYIO U OMTUCAHHYIO OKPYKHOCTH;

- 8bINOIHAMb OCHOBHBIE TE€OMETPUUECKHE TMOCTPOEHUSI C IMOMOIIBIO
ITUPKYITS ¥ JINHEHKH;

- HaxoOums 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIIMH OCTPOro yria
4yepe3 CTOPOHBI IPSIMOYTOJILHOTO TPEYTOJIbHUKA;

- NPUMEHSIMb COOTHOIICHHUS MEXIY TPUTOHOMETPUYECKUMHU
(GYHKIMSAMU TIpU PEHICHUH 3a7a4; B YaCTHOCTH, MO 3HAYEHHUIO OJHOW W3
(GYHKIIMH HAXOIUTh 3HAYEHUS BCEX OCTAJIBHBIX;

- peuiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKY;

- c600umMb PAbOTy C TPUTOHOMETPUYECCKUMHU (YHKIIUSIMHU YII0B OT 0 10
180° k cilyyaro OCTpBIX YIJIOB,;

- NpUMEeHAMb TEOPEMY KOCHMHYCOB UM TE€OPEMY CHHYCOB MPHU PEIICHUH
3azay;

- peuiams TPOU3BOJIbHBIE TPEYTOIbHUKH;

- HaxoOums TUIOIIAIA TPEYTOTLHUKOB, TAPAIIIECIOrPAMMOB, TPATICITUH;

- npumernams TeopeMy lludaropa npu pemennn 3aaay;

- HAX0O0UMb MPOCTEUIINE T€OMETPUUECKUE BEPOSTHOCTH;

- HAX00UMb PEUICHUS (GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJlady, B
KOTOPBIX UCIIOIb3YIOTCSI MaTEMAaTHYECKUE CPEICTBA;

-co30aséams TPOAYKT (pe3ynbTar MNPOEKTHOM AEeSATEeIbHOCTH), IS
U3YYEHUS U OMMCAHUS KOTOPOTO UCIOJb3YIOTCA MaTeMaTuiecKrue CpecTRa.
9-i1 kJ1ace
Auaredpa
Hcnonvzoeams Tipu pelIieHUH MaTeMaTUYECKUX 3a/la4, WX OOOCHOBAHHH H

MIPOBEPKE HAWJIEHHOTO PEUICHUS 3HAHUE O

- CBOMCTBAX YMCIIOBBIX HEPABEHCTB;
- METOAAX PELICHUS] JIMHEUHBIX HEPABEHCTB;
- CBOMCTBAaX KBaJpaTUUHOU PYHKIUU;



- METOaX pelIeHUs] KBapaTHbIX HEPABEHCTB;

- METOZIE UHTEPBAJIOB JJIsS PEUICHUS PALIMOHAIIBHBIX HEPABEHCTB;

- METOAaX PEIICHHs] CUCTEM HEPAaBEHCTB;

- cBoiicTBax M rpaduke GpyHKIMN ¥ = X" MpH HaTYpaJIbHOM 71;

- OIIPEICIICHUU U CBOWCTBAaX KOPHEN CTEIICHU 7;

- CTENEHSX C pallMOHATbHBIMU MTOKA3aTEIsIMU U UX CBOWCTBAX;

- OTPEEIICHUH U OCHOBHBIX CBOMCTBaxX apu(METUYECKON MPOTrpecCuu;
bopMyne 11 HaX0XKIEHUS CYMMbI €€ HECKOJIBKUX MEPBbIX YJICHOB;

- OTPEECIICHUH U OCHOBHBIX CBOMCTBAaX N€OMETPUYECKOW MPOrPECCHH;
dopMyre 111 HaXOXKJIEHUS CYMMbI €€ HECKOJIBKUX MEPBbIX UJICHOB;

- hbopmyrnie Ay CyMMbl OECKOHEYHOM reOMEeTPHUECKOM MPOrpeccHH O
3HaMeHaTeJIeM, MEHBIIUM 10 MOAYJIIO €IUHULIBI.

- Hcnonv306ams CBOMCTBA YUCIOBBIX HEPABEHCTB JJIs1 MPpe0oOpa30BaHUs
HEPABEHCTB;

- 00Ka3bl8amsb MPOCTEHIIINE HEPABCHCTBA,

- pewiams JIMHEWHbIE HEPABEHCTBA,;

-cmpoums TpaduK KBAAPAaTUYHOW (YHKIMU U HCMOIB30BaTh €ro MpH
pElIeHUH 3a/ay;

- pewiams KBaJIpaTHbIC HEPABEHCTBRA,;

- pewiams palMoOHaJIbHbIE HEPABEHCTBA METOIOM MHTEPBAJIOB;

- peuiams CUCTEMbI HEPaBEHCTB;

-cmpoums Tpadpuk QYHKOMA ¥ =X" TIpU HATypaJlbHOM #n U
UCIIOJIb30BATh €ro MPH pElIeHUH 3a/1a4;

- HaxoOums KOPHU CTETICHH 71;

- UCNONb306amMb CBOWCTBA KOPHEH CTEMEHU 7 TPU TOXKIECTBEHHBIX
npeoOpa3oBaHUSAX;

- HaxoOums» 3HAYEHUSI CTETICHEH C pallMOHAIBHBIMU MTOKA3aTEISIMU;

- pewiams OCHOBHBIC 3a71aui Ha apU(PMETHUYECKYI0 U T€OMETPUUECKYIO
IPOTPECCHH;

- HAX00UmMb CyMMYy OECKOHEYHON T'E€OMETPHUYECKON MPOTPECcCCHH CO
3HaMEHaTeJIeM, MEHBIIINM TI0 MOIYIIO €IUHUIIBI,

- HAX00UmMb PEUICHUS (GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJlady, B
KOTOPBIX UCIIONIB3YOTCSI MaTEMaTHYECKUE CPENICTBA;

-co30aéams TPOAYKT (pe3ynbrar MNPOEKTHOW AeSTEeAbHOCTH), IS
U3YyYEHHUs U OITMCAHUs KOTOPOTO UCIIONIb3YOTCSI MaTEMaTuYeCKUE CPECTBA.

9-i1 Ki1ace
I'eomeTpusn
Hcnonvzosamo npu pCICHUM MATCMATHYCCKUX 3aiad, HUX 000CHOBaHUU U
MIPOBEPKE HAWJIEHHOTO PELIEHUS 3HAHUE O
- IPU3HAKaX MOJ00USI TPEYTOJIbHUKOB;
- TEOpEME O MPOMOPIIMOHATBHBIX OTPE3KAX;
- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;
- IPOIOPIIHOHAIBHBIX OTPE3KaX B IPIMOYTOJIbHOM TPEYTOJIbHUKE;



- IPOTOPIMOHANIBHBIX OTPE3KaX B KPYTE;

- TeopemMe 00 OTHOIICHUH TUIOIIAIeH MOA0OHBIX MHOTOYTOJILHUKOB;

- CBOMCTBaX MPaBUJIbHBIX MHOTOYTOJIBHUKOB; CBS3U MEXKAY CTOPOHOM
MPaBUJIBHOTO MHOTOYIOJIbHUKA W pajdycaMH BIIUCAHHOTO W OIMHUCAHHOTO
KpyToB,

- OIIPEICJICHUH IJTUHBI OKPY>KHOCTU U PopMyJie JiJisi €€ BBIUMCIICHNUS,

- hopmysie TIoIau NPaBUIBHOTO MHOTOYTOJIbHUKA,;

- OMpeNIeNICHUH TUIoaau Kpyra u dopmyne g €€ BbIUUCICHHUS;
dbopmyre s BRIYMCICHUS TUIONIaAeH YacTel Kpyra;

- TIpaBUJIe HAXOXKJICHUSI CYMMBI W Pa3sHOCTU BEKTOPOB, MPOU3BEICHUS
BEKTOpA Ha CKaJiAp; CBOMCTBA ATUX OINEPaLU;

- OIIPEJICJICHUH KOOPAMHAT BEKTOPA M METOJaX UX HAXOXK/ICHUS;

-TIpaBUJie BBITIOJIHEHUH oOmepanuidi Haj BEKTOpaMH B KOOPAWHATHOM
dopme;

- OIIPEJICTICHUH CKAJISIPHOTO TIPOM3BEIICHUS] BEKTOPOB W (opMyne st
€ro HaXOXKJICHUS;

- CBSI3W MEXK]Ty KOOpJAMHATAMU BEKTOPOB U KOOPJIMHATAMH TOYECK;

- BEKTOPHBIM U KOOPJMHATHBIM METOAAaX PEIICHHS T€OMETPUUECKUX
3a/ad.

- bopmynax 0O0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
buryp: napanienenumnesna, Kyoa, mapa, HHWIMHAPA, KOHyCa.

- [Ipumensamo Ipu3HAKU OJO00US TPEYTOILHUKOB NIPU PEIICHUH 3a]1a4;

- pewiams TPOCTEUIITNE 3a]]a41 Ha MPOTIOPIIMOHANIBHBIE OTPE3KHU;

- pewiams MPOCTEUIITNE 3a]1a4i Ha MPaBUIbHbIE MHOTOYTOJBHUKH;

- HaxoOums JJIMHY OKPY>KHOCTH, TJIOIIAh KPYyTra U €ro 4YacTei;

- 8bINOIHAMYb ~ ONEpaAlldd  HaJl BEKTOpaMH B TE€OMETPUYECKOM U
KOOpPAMHATHOU (opMme;

- HaxoOums CKaJsipHOE MPOU3BE/IEHNE BEKTOPOB U MPUMEHSTH €ro JUis
HAXOXKJCHUS PA3IMYHBIX TEOMETPUUYECKUX BEINYUH;

-pewiams TEOMETPUYECKHE 3a7aud BEKTOPHBIM M KOOPIWHATHBIM
METOJIOM;

- npuMeHams TEOMETPUUECKHE MpeoO0pa3oBaHUsl IUIOCKOCTH TP
pEelIeHNH TEOMETPUUECKHX 3aau;

- HaxoOoums OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX
buryp: napamienenurnena, Kyoa, mapa, HWIMHAPA, KOHYCA;

- HAX00UMb PEUICHUS (OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3ajlady, B
KOTOPBIX UCIIOIB3YIOTCSI MaTEMAaTUYECKUE CPEICTBA;

-co30aséams TPOAYKT (pe3ynbrar MNPOEKTHOW AesTeAbHOCTH), IS
U3YYEHUS U OMMCAHUS KOTOPOTO UCIOJb3YIOTCA MaTeMaTuyecKrue CpeCcTRa.

Pecynamuenvie YY/I:

7—9-11 k1accol



— CaMOCTOSITENILHO 0OHapyicusamos U (hopmynuposams npodiieMy B KIIAaCCHOU
Y UHAUBUAYaJIbHON y4eOHOU NeATENbHOCTH;

— 8b106U2AMb BEPCUU PEIICHUS TPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3ybTar,
BBIOMpATh CpPEICTBA JIOCTHIKEHHUS LETU W3 MPEUIOKEHHBIX WM HMX HCKaTh
CaMOCTOSITEIIBHO;

— paboTast o NpeIoKEHHOMY UM CAMOCTOSITENBHO COCTABICHHOMY IUIAHY,
UCNONIb308amb HAPSAAY C OCHOBHBIMU M JIONOJIHUTEIbHBIE CpPEACTBa (CIpaBOYHAs
JUTEpPaTypa, CI0KHbIE TPUOOPHI, KOMIIBIOTED);

— NIAGHUPOBamMsb CBOIO UHIMBUYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

— pabomams TIO CaMOCTOSITEIBHO COCTABJIEHHOMY IIaHy, CBEPSSCh C HUM U C
HEeNbl0  JACSTENbHOCTH, HUCIHpaBissl OMIMOKM, HCIOJBb3YSd CaMOCTOSTEIbHO
noioopanHHble cpenicTBa (B ToM uucie u MaTtepuer);

— CBOOOJHO 101b306amMbCsi  BHIPAOOTAHHBIMU ~ KPUTEPUSIMU OLIEHKH H
CaMOOLIEHKH, UCXOJ U3 LEIH U MMEIOLIUXCS KPUTEPUEB, pa3inyas pe3ysbTaT U
CITOCOOBI ICHCTBHI;

— B XOJI€ MPEJCTaBICHUS IPOEKTA 0a8amb OYeHK)Y €ro pe3yibTaTaM;

— CaMOCTOSITENIbHO 0CO3HA6amsb TPUYMHBI CBOErO ycliexa WM Heyclexa U
HaXOAUTh CIIOCOOBI BHIXOJIa U3 CUTYAIlMU HEYCIEeXa;

— yMmemb OYeHums CTENEeHb YCHEIIHOCTH CBOEM HHIWBUIyabHOU
o0pa3oBaTeIbHON JIeATETbHOCTH;

— Odasamb OYeHKYy CBOMM JIMYHOCTHBIM KadecTBaM W YepTaM XapaKTepa
(«kaKoB 51»), OMpENENATh HANIPABICHUS CBOETO Pa3BUTUA («KAKUM S XOUY CTaThy,
«4TO MHE JIJIsl 3TOTO HAJ0 CAENATHY).

Cpeocmeom  hopmuposanuss PEeryIaTUBHBIX Y VY] clyxar TeXHOJIOTHs
npoOJIeMHOTO JAuanora Ha 93Tale W3y4eHHs HOBOIO MaTepualia W TEeXHOJIOTHS
OILICHMBAHUS 00PA30BATEIIbHBIX TOCTUKEHUH (YUECOHBIX YCIIEXOB).

Ho3nasamenovnvie YYJ/I:

7-9-11 knaccwl

— AHATU3UPOBAMb, CPABHUBAMD, KiacCu@uyuposams u 0606wams HaKThl U
SIBJICHUSI

— ocyujecmeniams CpaBHEHUE, W KIacCU(UKAINIO, CAMOCTOSITEIbHO BBIOMpast
OCHOBAaHHMS W KPUTEPUH JIsi YKA3aHHBIX JIOTUYECKHX OMEpalnii; CTPOUTH
KJIacCU(UKAIUIO MyTEM JUXOTOMHUYECKOTO JIeJieHus (Ha OCHOBE OTPHUIIAHUA);

— cmpoumdb JIOTHYECKH OOOCHOBAaHHOE pACCYXKIEHHE, BKIIOYAIONIEe
YCTaHOBIICHHE MPUIMHHO-CJICICTBEHHBIX CBS3EH;

— c030a6amb MaTEeMaTUIECKUE MOJICTIH;

— COCTaBJISITh TE3UCHI, PA3JIMYHbBIC BUIBI TUIAHOB (TIPOCTHIX, CIIOKHBIX H T.II.).
[IpeoGpa3oBbIBaTh WHPOPMALUIO W3 OJHOTO BUJA B APYrod (TaOJWIly B TEKCT,
auarpamMmy | 1mp.);

— @bIUUMBIBAMb BCE YPOBHU TEKCTOBON MH(OpMaLIUH.



—ymems onpedeisimbd BO3MOXHBIE HUCTOYHUKM HEOOXOAUMBIX CBEJCHUH,
MPOU3BOJUTh TOWCK HHPOPMAIMU, AHAIM3UPOBATH U  OIICHUBATH €&
JIOCTOBEPHOCT.

— TMOHWMasl TMO3ULHUIO JAPYroro 4eNOBEKA, paziuyams B €r0 PEUYU: MHEHUE
(TOuKy 3peHus), J0Ka3aTeJbCTBO (apryMeHThl), (DaKThl; THUIOTE3bI, AKCHUOMBI,
Teopur. J[JiT 3TOro CaMOCTOSITENBHO WCIIOJIB30BATh PA3JIUYHBIC BHUIbI YTCHUS
(u3yyaroiiee, MpOCMOTPOBOE, O3HAKOMUTEIBHOE, IOMCKOBOE), MPUEMBI CITYIIIAHUS.

Kowmynukamugnote YY/I:

7-9-11 Knaccwl

— CaMOCTOSITEIbHO OpeaHu308bl6ams y4eOHOE B3aUMOJICHCTBUE B TpyIle
(ompenensaTe 00IIME eI, JOTOBAPUBATHCS APYT C APYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PECHUS, NPUBOOUMsb ap2ymeHmbl, TOITBEPKIAT UX
dakramu;

— B JIUCKYCCHH YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCA KPUMUYHO OMHOCUMbCS K CBOEMY MHEHMIO, C JIOCTOMHCTBOM
npu3Hasams OMIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH
€ro;

— TIOHUMAasl TIO3UIIMIO JPYTOro, pasiuyams B €ro peyu: MHEHHE (TOUKY
3peHMsl), 10Ka3aTebCTBO (APTyMEHTHI), (DaKThl; TUTIOTE3bI, AKCUOMBI, TEOPHUH;

— ymMemdb B3TJISIHYTh HA CHUTYAIMI0 C MHOU MO3UIMU U 00208apusamuvCs ¢
JFOJIBMU UHBIX MTO3UIUH.

Cpeocmeom gpopmuposanus KOMMYHUKATHBHBIX Y Y[ ciyXaT TEXHOJIOTHS
npoOJieMHOTro auajora (moOyXAaroluil U MOABOAAIIMNA TUATIOT) U OpraHU3alus
paboThl B MallbIX TpyIIax, TakKe HCIOJb30BaHUE Ha YpPOKax »3IIEMEHTOB
TE€XHOJIOTHH NPOAYKTUBHOTO YTEHHUS.

Conepxxkanue yueOHOro kypca «Maremaruka»

B ocHoBe conepxkanus oOydeHUsT MaTEMAaTHKE JICKHUT OBJIAJACHUES YUAITUMUCS
CICIYIOIIMMH BHJAMH KOMIICTCHIIMWA: TMPEeAMETHOHM, KOMMYHHUKATHBHOM,
OPraHU3AIUOHHON ¥ O0IIEeKYJbTYPHOIl. B COOTBETCTBMM C A3TUMHU BHUJIAMU
KOMIIETEHIIMA  BBIJICJICHBI TJIABHBIE  COJIEPKATEIIbHO-IIEJIEBbIE  HAIPaBJICHUS
(IMHUW) pa3BUTHS, YUAIIUXCS CPEICTBAMHM IIpeaMeTa «MaTtemaTukay.

Ipeamernas komnereHuus. [lox nmpeaMeTHONM KOMIETEHIIMEN MTOHUMAETCS
OCBEIOMJIEHHOCTh  IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaT€MaTUYECKUX
MPENCTAaBICHU W OBJIAJICHUE HWMH HEOOXOAUMBIMU TPEIMETHBIMU YMEHHSIMHU.
@opMHUPYIOTCS CIEYIONIUE 00pa3ylolue 3Ty KOMIIETCHIMIO MPEACTaBICHUS: O
MAaT€MaTU4YECKOM SI3bIKE KAaK CPEACTBE BBIPAXKCHHS MATEMATHUYECKUX 3aKOHOB,
3aKOHOMEPHOCTEM M T.J.; O MareMaTUYeCKOM MOJECIMPOBAHUM KAK OJHOM W3
Ba)KHBIX METOAOB MO3HaHUA MHpa. DOPMUPYIOTCS Clenylolue 00pa3yrole 3Ty
KOMIIETCHIMKD YMEHHWs: CO3[4aBaTh MPOCTEUIIIME MAaTEMATHUYECKUE MOJIEIIH,
paboTarh C HUMHU U MUHTEPIPETUPOBATH MOITYUYEHHbIE PE3yNbTaThl; MPUOOPETATh U
CHUCTEMATU3UPOBATh 3HAHUS O CIIOCO0AaX pElICHUs MaTeMaTHUYEeCKUX 3a/a4, a TAKKe
MPUMEHSATH 3TU 3HAHUSI U YMEHHUS JJIs1 PELIEHUS] MHOTHUX KU3HECHHBIX 33]1a4.
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KommyHukaruBHasi komnetreHuus. [1oq KOMMYHHKaTUBHON KOMIIETEHIIUEN
MOHUMAETCs C(HOPMHUPOBAHHOCTh YMEHHUSI SICHO M YETKO H3JIaraTb CBOU MBICIIH,
CTPOUTH apryMEHTHUPOBAHHBIE PACCYKIEHUSA, BECTU AUAJIOL, BOCIPUHUMAS TOUKY
3peHusi cobecelHHKa M B TO K€ BpeMsl MojBepras €€ KpUTUYECKOMY aHaJu3y,
oTctamBaTh (TP HEOOXOAMMOCTH) CBOIO TOUKY 3pPEHHS, BBICTpamBas CHUCTEMY
aprymenTaiuu. OopmMupyrorcs o0pa3yromne 3Ty KOMIETEHIUIO YMEHHMS, a TaKkKe
YMEHHUs U3BIIEKaThb MHPOPMALIMIO U3 PA3HOTO poJa WCTOYHUKOB, MPEeoOpa3oBbIBaAs
e€ Ipu HEOOXOIUMOCTHU B JIpyrue GOpMbl (TEKCThI, TAOIULIbI, CXEMBI U T.1.).

OpranuzanuonHass komnereHuus. [lox opraHu3anMOHHONW KOMIIETEHIUEH
NOHUMaeTcs: C(HOPMHPOBAHHOCTH YMEHMSI CaMOCTOSITEIbHO  HAaXOAUTh H
IpHUCBaNBaTh HEOOXOAUMBIEC YUallUMCsl HOBbIE 3HaAHUS. DOPMUPYIOTCA CIEAYIOIINE
oOpa3yronie 3Ty KOMIIETEHIUIO YMEHHs: CAMOCTOSTENBHO CTaBUTh YYEOHYIO
3amady (umenb), pa3buBaTh €€ Ha COCTaBHbIE YacTH, Ha KOTOpBIX Oyner
OCHOBBIBATHCA TpoliecC €€ peIlIeHUs, aHaJIUu3UpOBaTh pE3yIbTaT JeUCTBUS,
BBISIBJISITH JTOMYIIEHHbIE OIMOKM W HETOYHOCTH, MCIPABISATh UX U MPEACTABIATH
NOJyYEHHBIN pe3yinbTar B (opme, JEerko TOCTYMHOW IJIsi BOCHPUATHUS JPYTHX
JIIONEN.

O0mekyabTypHas kommnetreHumusi. [log oOmIEeKynbTYpHON KOMIETEHIUEH
NOHUMAETCS] OCBEAOMJICHHOCTh IIKOJIBHUKOB O MareMaTUKe Kak »JJIeMEeHTe
00IIe4eNIOBEYEeCKON KYIIBTYpHhI, €€ MEeCTe B CUCTEME JIPYTUX HayK, a Takke e€ poiu
B Ppa3BUTUM IPEICTABICHUI 4YEJIOBEYECTBA O ILEIOCTHOM KapTHHE Mupa.
dopmupyroTes cienyromue o0pa3yromme 3Ty KOMIETEHIHUIO MPeACTaBIeHUs: 00
YPOBHE pa3BUTHs MaTeMaTHMKHd HAa pa3HbIX HCTOPUYECKUX JTamlax; O BBICOKOU
IPAKTUYECKOM 3HAYMMOCTH MAaTEMaTUKU C TOYKH 3PEHMs CO3JaHUS U PA3BUTHSA
MaTepUaJIbHON KYJIBTYpPbl YEJIOBEYECTBA, @ TAKXKE O BAXKHOM pOJIM MaTEeMaTHKH C
TOYKH 3peHHs (OPMHUPOBAHMM TAaKUX BAXKHEHIIMX YepT JIMYHOCTH, Kak
HE3aBUCUMOCTb U KPUTUYHOCTH MBIIUICHHS, BOJIS U HACTOWYUBOCTD B JOCTH)KEHHUH

eI U Jp.

AJITEBPA (208 u)

Anrebpandeckue BbIpaxeHHs. DyKBeHHBbIE BBIpOKEHUS (BBIPAKCHHS C
nepeMeHHbIMK). YucnoBoe 3HaueHHWE OYyKBEHHOTO BhIpakeHUs. JlomycTumbie
3HAUCHUs1 IMEepeMEHHbIX. lloncTaHOBKAa BBIPAXXEHHM BMECTO IIEPEMEHHBIX.
[IpeoGpa3oBanue OYKBEHHBIX BBIPAKCHH HAa OCHOBE CBOWCTB apu(PMETHUECKUX
neicTBuil. PaBeHCTBO OYKBEHHBIX BhIpakeHU. TOXKIECTBO.

Crenenb ¢ HaTypaJdbHbIM MOKa3aTeleM M ee cBoilcTBa. OIHOWIECHBl H
MHorowieHsl. CreneHb MHorowieHa. CroKeHue, BbIYUTAHHE, YMHOXXECHHE
MHOTro4JIeHOB. DOPMYIIBI COKPAIIEHHOTO YMHOEHUSA: KBaJIpaT CYMMBbI U KBaapar
pazHoctu. ®opmyna pazHoctu kBaaparoB. [IpeoOpazoBaHue 11€I0TO BhIPAKEHUS B
MHOTrO4JIeH. Pa3nokeHne MHOIOYJICHOB HA MHOXUTENIW. MHOTrOWIEHbl ¢ OZHOU
nepemeHHord. Kopenb MHoOrounmena. KBagpaTHbIl TpexwieH; pa3iioKeHUE
KBaJPaTHOTO TPEXUJICHA HA MHOKHUTEH.
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Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO ajireOpanyeckoil ApoOH.
CrnoxxeHue, BBIUUTAHUE, YMHOXKEHUE, JEeHHe anreopanyeckux apodeit. CreneHb
C LIEJIbIM IOKA3aTeJIEM U €€ CBOWCTBA.

PaunonanpHbple BbIpaXeHUsT W UX nOpeoOpasoBaHus. Jloka3arenbCcTBO
TOKJECTB.

Ksagparusie kopau. CpoiicTBa apupMEeTHUECKHX KBaJIpaTHBIX KOPHEH U UX
MpUMEHEHUE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUI U BBIUYUCICHUSIM.

YpaBHeHusi. YpaBHEHHME C OOHOM mnepeMeHHOM. KopeHb ypaBHEHHS.
CBoOIICTBA YMCIIOBBIX PABEHCTB. PABHOCUIIBHOCTD YPaBHEHHIA.

JluneitHoe ypaBHeHue. KBagparHoe ypaBHeHue: Qopmyna  KOpHEH
KBaJpaTHOTO ypaBHeHMs. Teopema Buera. PemieHue ypaBHEHMH, CBOISIIUXCS K
JIMHEMHBIM U KBaJpaTHbIM. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
cTernieHu. Penienre qpoOHO-palinoOHaIbHBIX YPAaBHEHUI.

VYpaBHEeHHE C JOByMs IepeMEHHbIMHU. JIMHENHOE ypaBHEHHE C JBYMS
NEPEMEHHBIMU, IPUMEPHI PEIICHUS] YPAaBHEHUH B IIEJIbIX YHCIIAX.

Cuctema ypaBHEHUW € JBYMS NEPEMEHHBIMH. PaBHOCHIBHOCTb CHUCTEM.
Cuctembl JBYX JIMHEWMHBIX YpaBHEHUW C JBYMS T[EPEMEHHBIMHU; PEIICHUE
NOJCTAHOBKOM M clOKeHUEM. [IpuMepsl pemeHus CUCTEM HEJIMHEWHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

PemieHne TEKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoM.

JlekapToBbl KOOpIMHATBI Ha IUIOCKOCTH. [paduyeckas HHTepHpeTarus
yYpaBHEHHsI C JByMS TepeMeHHbIMH. ['paduk JIMHEHHOTO YpaBHEHUS C JIByMs
NEPEMEHHBIMU; YIJIOBOM KOP(PQUIMEHT TMpsSMOM; YCIOBHE NapaJIeIbHOCTH
npsiMbIX. [paduku npocTedmmx HENIWHEWHBIX ypaBHEeHHI: mapaboina, rumepbona,
OKpYXHOCTb. Ipaduueckass HUHTEpHpeTalnusi CUCTEM YpaBHEHUH C JIBYyMS
EPEMEHHBIMU.

HepaBencrBa. YUucioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OMHOU
MIEpEMECHHOM. PaBHOCUJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU
nepemeHHol. KBazapatHele HepaBeHcTBa. (CHUCTEMBl HEPABEHCTB C  OJHOMN
IIEPEMEHHOM.

OYHKIHUMHA (65 u)

OcHoBHbBIE MOHATHSA. 3aBUCUMOCTU MeXAy BenmuuHamu. [IpeacrtaBinenue
3aBucumocteit dopmynamu. Ilonstue dynkuuu. OO6macTb ompenencHuss u
MHOeCTBO 3HaueHu# pyHkuuu. CriocoOwl 3ananus Gynkuuu. ['paduk yHKImm.
CporictBa (QyHkumii, ux otoOpaxkeHue Ha rpaduke. [Ipumepsr rpadukos
3aBUCHMOCTEH, OTPAKAIOIINX PEAIBHBIE ITPOLECCHI.

YncaoBble PpyHknun. DyHKINM, ONHUCHIBAIONIME NPSIMYI0O U OOpPATHYIO
MPOTMIOPIIMOHANIEHEIE  3aBUCUMOCTH, WX Tpaduku U cBoicTBa. JluHeWHas
byukus, ee rpaduk u cBoiictBa. KBamparmunas ¢yHKIusa, ee Tpaduk u
cBoiicTBa. CreneHHble (DYHKIMM C HATypalbHBIMHU MOKazaremssMu 2 u 3, ux
rpaduku 1 cBoiicTa. [paduku byrkmumii y =\x, y =\, y = [x|.

YucaoBbie MOCJe10BaTEIbHOCTH. [Tonsarue YUCIIOBOU
MOCJIE0BATENIbHOCTH. 3aJJaHUEe TMOCIEA0BATEIIbBHOCTH PEKYpPPEHTHOM (OopMymoit
1 (hopmysoi n-ro wieHa.
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Apudmernyeckass U reomerpuueckas nporpeccur. @opmyibl n-ro 4iI€HA
apu(pMETUUYECKOW M T€OMETPUUYECKON MpPOrpecCcHil, CyMMbl MEPBBIX I YJIEHOB.
N300pakeHrne 4ilIeHOB apu(METHYECKOM U TeOMETPUYECKOW MpOorpeccuit
TOYKAMU KOOPAUHATHOU IUIOCKOCTU. JIMHEWHBIM M 3KCIIOHEHIUAJIBHBIA POCT.
Ciio>xHbIE IPOLEHTHI.

BEPOATHOCTD U CTATUCTHUKA (39 u)

OnucareabHass crarucTuka. [lpencraBneHue JaHHBIX B BUJE TaOJul,
auarpamM, — rpadukoB.  CnyuaiiHags ~ W3MeHUYMBOCTb.  CTaTUCTUYECKHE
XapaKTepUCTUKH Ha0Opa JIaHHBIX: CcpefaHee apu@MeTH4ecKoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHbIlIee 3HaueHus1, pazmax. [IpeacraBnenue o BBIOOPOYHOM
UCCJIEOBAHUH.

Cay4aiinbie COOBITHSI M BepPOATHOCTH. [[oHATHE O ClydyallHOM ONBITE H
ciy4aitHoM coObiTun. YacToTa cinyyaitHOro coObIThsi. CTaTUCTUYECKUN MOAXO0 K
HNOHSTHIO  BEPOSTHOCTU.  BeposSTHOCTH  MPOTUBOMOJIOXKHBIX  COOBITHIA.
JlocToBepHBIE ¥ HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXHOCTH COOBITHIA.
Kitaccuueckoe onpeneneHne BEpOsSTHOCTH.

KomOunaTopuka. Pemenrie koMOMHATOPHBIX 3a/1a4 epe0OpOM BapUaHTOB.
KomOunaropHoe npasuiio yMHOxkeHus. [lepectaHoBKY U akTopHall.

TFEOMETPUA (2084)

Harnsgnass reomerpusi. Harnsansele mnpexacraBieHus o ¢urypax Ha
IUIOCKOCTH:  MpsiMas, OTPEe30K, JIyd, Yroj, JIOMaHas, MHOIOYIOJbHUK,
OKPYKHOCTb, KpYyT. UEeThIpEXyTOJIbHUK, MPAMOYTOJIBHUK, KBaapaT. TpeyroiabHUK,
BUIBl  TpeyroiabHUKoB.  [IpaBuiibHbIE =~ MHOTOYrojibHUKH.  M300paxkeHue
reoMeTpudeckux ¢Guryp. B3auMHOe pacmonokeHue JBYX MPAMBIX, ABYX
OKPYXKHOCTEU, IPAMON U OKPY>KHOCTH.

Jlnuna otpe3ka, JsomaHou. Ilepumerp wMHOroyrosbHuka. EnuHUILBI
U3MEpeHUs JINHbL. M3MepeHue JIMHbBI OTpe3Ka, MOCTPOEHUE OTPE3Ka 3a1aHHOU
TUTVHBI.

Bunper yrios. I'panycHas mMepa yria. M3MmepeHwe W MOCTPOEHUE YIJIOB C
IIOMOIIBIO0 TPAHCTIOPTHUPA.

[lonsitne tuOmaAM QUTYpPHI; €OWHUIEI H3MEpeHus Iwiomanau. I[lmomans
MPSMOYTOJIbHUKA W TUTOMIaAb KBaaparta. [IpubnmxeHHOE WM3MEpeHue IuTomaei
¢duryp Ha kierdatoit Oymare. PaBHoBenukue Gurypsi.

Harnsnaele mpeacTaBieHuss O  NPOCTPAHCTBEHHBIX — ¢urypax:  Kyo,
napajieienunen, Mpu3Ma, nupamMuaa, map, cdepa, KOHYC, IWIIHHIDP.
N300pakenne mpoctpaHcTBeHHBIX (uryp. [Ipumeps cedenuii. MHOTOrpaHHHKHY.
[TpaBusibHBIE MHOTOTpaHHUKH. [IprMepsl pa3BepTOK MHOTOTPAHHHUKOB, LIMJIMH]IPA
Y KOHYcCa.

[TonsstTme  obbema;  emuHHMIBI  oObema. OOBEM  TPSAMOYTOJBHOTO
napajienenuneaa, Kyoa.

[lonsitue o paBenctBe uryp. llenTpanbHasi, oceBas U 3epKajibHas
cuMmmeTpun. M300paxeHne CHMMETPUYHBIX QUTYP.
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I'eomerpuueckue ¢urypsl. Ilpsamsie u yrael. Touka, npsiMasi, IIOCKOCTb.
Otpe3ok, 1yd. Yroa. Bunasl yrios. BepTukanbHble U CMEXHBIE YIibl. buccekTpuca
yriIa.

[TapamiensHble U nepecekaronuecs npsmele. llepnenaukynspHele OpsMBIE.
Teopemsl 0 mapaJIEIbHOCTH U NEPIICHIUKYIIIPHOCTH NPAMBIX. [leprieHIuKysap u
HAKJIOHHAs K NpsAMOon. CepeAMHHBIN NEPIEHAUKYISAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI YIJIa U CEPETUHHOTO
MEPIEHNKYJIAPA K OTPE3KY.

Tpeyronpnuk. BpicoTa, Menuana, OuUCCEKTpuca, CpeIHsAS  JIMHUSA
TpeyrojibHuka. PaBHOOEIpEeHHBIE U PABHOCTOPOHHUE TPEYTrOJIbHUKU;, CBOMCTBA U
PU3HAKU paBHOOEIPEHHOTO TPEYTOJIbHUKA. [Ipuznaku paBEHCTBA
TpeyroibHUKOB. HepaBeHCTBO TpeyroiapHuKa. COOTHOLIEHUS MEXY CTOPOHAMH U
yraamMu  TpeyroipbHuka. CymMma yrjaoB TpeyrojibHUKa. BHemHue  yrisl
TpeyroibHuka. Teopema Daneca. [logobue TpeyronbHukoB. IlpuzHaku momoous
tpeyroibHukoB. Teopema Iludaropa. CuHyc, KOCHMHYC, TaHI€HC, KOTAHIEHC
OCTpPOrO yria mpsiIMOYroJIbHOTO TpeyroyiibHUKa U yriaoB ot 0 no 180°; mpuBeneHue
K OcCTpoMy yray. Pelienue mnpsaMOyroibHbIX TpPEYroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. (DOpMyIibl, CBA3BIBAIOIINE CHHYC, KOCHHYC,
TAHIEHC, KOTAHT'€HC OJAHOr0 U TOro ke yria. PelieHne TpeyroJbHUKOB: TeOpemMa
KOCHHYCOB U TEOPEMA CUHYCOB. 3aM€UaTeJIbHbIE TOUKU TPEYTOJIbHUKA.

UYereipexyronpuuk. IlapamnenorpamMm, ero CcBOMCTBA U IPU3HAKMU.
[IpsitMmoyroNIbHUK, KBajpar, poMO, UX CBOMCTBA M MpHU3HAKH. Tpameunus, cpeaHss
JIVHUS Tpaleluu.

MHoroyroysibHUK. Bpinykiasie MHOroyroibHukH. CyMMa yrioB BBITYKJIOTO
MHOTI'OyTOJIbHUKA. [IpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. [yra, xopaa. Cektop, cerMeHT. LleHTpanbHbIi yroi,
BIIMCAHHBIM YroJ; BEJIMYMHA BIMCAHHOTO YyIua. B3anMmHOE pacronoxeHue
NpAMOM M OKPYKHOCTH, IBYX OKpyxXHocted. KacarenpHas u cekymas K
OKPYKHOCTH, HX CBOWCTBA. BrHcaHHbIE W ONKWCAaHHbBIE MHOTOYI'OJIbHUKH.
OKpyX HOCTb, BIIMCAaHHAs B TPEYrOJbHUK, U OKPYKHOCTb, ONUCAHHAS OKOJIO
TpEyrojibHUKa. BrMcanHple W ONMCaHHBIE OKPYKHOCTH  MPABUIIBHOTO
MHOT'OYT'OJIbHUKA.

['eomerpuueckue npeodbpazoanus. [lonarue o paBerctse uryp. [lonarue
O JBMXKEHUH: OCEBas M LEHTPaJbHAas CHUMMETPHM, MAPAJUICIBbHBIN IEPEHOC,
noBopot. [lonatue o mogobuu Guryp u roMmoTeTHH.

Pemienne 3amad Ha BBIYMCICHHME, JOKa3aTEIbCTBO W MOCTPOCHHUE C
MCITOJIb30BAaHUEM CBOMCTB U3YYCHHBIX QUTYP.

N3mepenne reomerpuueckux BelwyuH. JlnmmHa oTpeska. PaccrosHue ot
TOYKH J10 NpsiMOM. PaccTosiHre Mex 1y nmapaieIbHbIMU TPSIMBIMHU.

[TepumMeTp MHOTOYTOJIBHUKA.

JInuHa OKPYKHOCTH, YUCIIO 7T, JJIMHA JYTH OKPY>KHOCTH.

I'pagycHas mepa yrina, COOTBETCTBHME MEXKAY BEIMYMHONM LEHTPAIBHOTO
yIJIa U JJIMHOM JYyTU OKPY>KHOCTH.
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[TonsTue miomaan mwiockux ¢uryp. PaBHOCOCTaBIEHHBIE U PAaBHOBEIMKUE
¢urypsl.  [lnomane  mpsamoyronbHuka.  I[lnomaaum — mapasuienorpamma,
TpeyrojibHUKa W Tpaneuuu. Ilmomane mHoroyronpHuka. Ilmomans kpyra u
Iomaab cekropa. COOTHOILIEHHE MEXIY IUIOMIAASIMU MOJOOHBIX (QUTYD.

Pemenue 3amay Ha BBIUMCICHUE M JI0KA3aTEIbCTBO C HCIIOJIb30BAaHUEM
M3YUYEHHBIX (OPMYIL

Koopaunatel. VYpaBHeHue mnpsmon. KoopaunaTel cepenvHbl OTpe3Ka.
@dopmysia pacCTOSTHUST MEXIY JBYMsS TOYKAMHM IUIOCKOCTU. YpaBHEHUE
OKPYHOCTH.

Bekropsl. Jlnuna (Moaynb) Bektopa. PaBencTtBo BekTopoB. KomnmHeapHbie
BekTophl. KoopauHatel BekTOpa. YMHOXKEHHE BEKTOpa Ha 4YHUCIO, CyMma
BEKTOPOB, pAa3JIOKEHHE BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
CkansipHoe pOou3BeICHHE BEKTOPOB.

Ochosnoe cooepycanue no memam: anzeopa 7-9 (312 4)

OcHoBHOe  cojepxaHue 1O XapakTepucTUKAa OCHOBHBLIX BH/IOB JIeATEJIbHOCTH
TeMam Y4eHHKa (HA YPOBHE Y4eOHbIX J1eiiCTBH)

1. leiicTBuTenbHbIe yncaa (154)

PaCI_HI/IpeHI/IC MHOXXCCTBA HATypaJIbHBIX OnrceIBaTh MHOKECTBO LEJIBIX YUCEJI, MHOXCECTBO palino-
UK CCII 1O MHOXECTBA LCJIbIX, MHOXXCCTBA [HAJIBHBIX YUCECJI, COOTHOIICHUE MCXK Y 3TUMU MHOXCCTBAMMU.

CJIBIX YMCEJI 10 MHOXKECTBA CpaBHI/IBaTB " ynmopsaao4uBaTh pallMOHAJIBHBIC YKUCJia,
[palliOHAJIbHBIX. PaHI/IOHaJ'IBHOG YHCJIIO BBITIOJIHATH BEIYHUCICHUA C pallMOHAJIbHBIMHA YK CJIaMU,

KaK OTHOI_HCHI/ICI’I]/Il, rae m — geinoe BBIYHCIISATEH 3HAYCHHUS CTEIICHEH C ICJIBIM ITOKA3aTelIeM.

UK CJIO, N — HaTypaJbHOC. q)OpMyJ'II/IpOBaTB OIpCACIICHUC KBAAPATHOT'O KOPHA U3 YHCJIa.

CreneHs ¢ LeIbIM ToKazaTenaeM.  |[Mcrnonb3oBath rpaduk GyHKIUK Y = X201 HAXOKICHHUS

KBampaTtHblii KOpeHb U3 4YHCIA. [KBQJAPATHBIX KOpHEH. BbIUKCIATh TOUHBIE U NPUOTHKEHHbBIE
Kopenb Tperbell  cremeHH. 3amuch3HAUEHUSI KOPHEH, UCMOB3Ys MPH HEOOXOAUMOCTH
KOpHEl C TOMOINBIO CTENEHU  C[KAIbKYIATOP; MPOBOAMUTH OLICHKY KBAJPAaTHBIX KOPHEH.
POOHBIM TIOKa3aTeNIeM. DopMyTUpPOBATh ONpeeTIeHIE KOPHS TPEThEH CTENeHH,

[TonsiTne 00 HppaLMOHAIBHOM [HAXOAUTH 3HAYCHUS KYOUYECKUX KOPHEH, IpH HE0OX0IMMOCTH
arcite. MppanuoHansHOCTh uncaa V2 ¥ [HCIIOIb3Ys, KanbKyIsSTop.

HECON3MEPUMOCTh CTOPOHBI u|lccnenoBaTh CBOMCTBA KBaJpaTHOTO KOPHS, KyOMYECKOTO
muaroHanu  kBaapata.  JlecATWYHBIE [KOPHS, POBOJIS YHMCIOBBIE KCIIEPUMEHTHI C UCIIOIB30BAHUEM
PUOTHKEHUS MPPALMOHABHBIX YHCEN. [KAIBbKYIATOpPa, KOMIIBIOTEpA.

MHO0%ecTBO NeCcTBUTENBHBIX [ [pUBOAUTE TPUMEPHI UPPAITMOHALHBIX YHUCET; pACIIO3HABATh
Yrcell; MpeICcTaBleHNe AeCTBUTEIbHBIX [palliOHAIbHBIE U UPPAllMOHATFHBIC YUCIIA; U300pakaTh yncia
uyricen OECKOHEYHBIMU JIECATUYHBIMU [TOUKAMH KOOPIAWHATHON TPSIMOM.
npoOsimu. CpaBHEHHE NeHCTBUTENbHBIX [HaXoquTh NeCATUYHbIC TPUOIMKEHUS PAIIHOHATBHBIX U
YUCEl. MPPAIMOHANIEHBIX YHCEN; CPABHUBATH U YIIOPSA0YMBATH
B3aMHO 0/IHO3HAYHOE COOTBETCTBUE  |[TEHCTBUTENbHBIC YHCIIA.

MEXy NeHCTBUTEIbHBIMY YncIaMU U |(ONHUCBHIBaTh MHOKECTBO JI€UCTBUTEIIBHBIX YHCEIL.

TOYKaMHU KOOPAMHATHOM IIPSAMOM. cnosib30BaTh B MMCbMEHHOM MAaTEMaTUUYECKON pedn
HucnoBble MPOMEXYTKU: HHTEPBAJI, 0003HaUeHUs U rpaduuecKre n300paKeHHUS YUCIOBBIX MHO-
OTPE30K, JIy4d PKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY

2. U3mepenusi, npudmmkennsi, onenku (10 4)
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[TpubnmkeHHOE 3HAYCHIE BETUYHHEI,
TOYHOCTH MPUONMKEeHUs. Pazmepsl
00BEKTOB OKPYKAOIIEro Mupa (ot
pIIEMEHTapHBIX YacTull 10 BeenenHoii),
T TEIbHOCTh ITPOLIECCOB B
OKpyKarouieM Mupe. Beinenenue
MHOkHUTEINS - crerienu 108 3anucu
quCca.

[[puKuIKa 1 OLIEHKA PE3yJIbTATOB
BBIYMCIICHU N

HaxonuTe, aHaIM3UPOBATh, CONIOCTABIISTH YUCIOBBIE Xa-
[PAKTEPUCTUKU 0OBEKTOB OKPYXKAIOIIET0 MHPA.

M criosib30BaTh 3alMCh YMCEN B CTAHJAPTHOM BUJE JUIS
BBIPAKEHUS pa3MEPOB OOBEKTOB, JUIUTEIBHOCTH POIIECCOB B
OKPY)KaIOILEM MUDE.

CpaBHUBaTh YKcia U BEJIUUMHBI, 3aA[IMCAHHBIE C UCIIOb-
3oBaHKHeM creneHu 10.

Vcnonp30BaTh pasHblie (OPMBI 3aMUCH TPHUOIMKEHHBIX
BHAYEHMI; 1eJ1aTh BBIBO/bI O TOYHOCTH IPUOIHKEHUS 110 UX
Barucu.

BbINOJIHATE BBIUMCIIEHUS ¢ PEAIbHBIMU JaHHBIMU. BBINIOJIHATH
MPUKUAKY M OLIEHKY Pe3yJIbTaTOB BBIUYHCICHHUM

3. BBenenne B anreopy (84)

bykBeHHBIC BBIpAXKEHUS (BBIPAKEHUS C
repeMeHHbIME ). YucnoBoe 3HaueHne
OYKBEHHOTO BbIpakeHus. JlomycTiumblie
3HaYeHUs repeMeHHbIX. [loncTaHoBKa
BBIPAKEHUI BMECTO TIEpEMEHHBIX.
[IpeoOpazoBanme OyKBEHHBIX
BBIPAKEHHIT HA OCHOBE CBOVCTB
aprdMeTHIeCKnX aeicTBUid. PaBeHCTBO
OyKBEHHBIX BbIpaxkeHHH. ToxkaecTBo

BBIMOTHATE lIEMEHTapHbBIE 3HAKOBO-CUMBOJIMUECKUE
EHCTBUSI: TPUMEHSITh OYKBBI JJ11 0003HAYCHUSI YMCET, IS
Barmcy OOIUX YTBEPKICHU; COCTABIISITH OyKBEHHBIE BhIpa-
PKEHUS 110 YCIIOBUSM, 3a/IaHHBIM CJIOBECHO, PUCYHKOM WJTH
UEPTEIKOM; TPEOOPA30OBBIBATH ANTeOpandecKue CyMMBI U
Mpon3BeICHUS (BBITIONHAT MTPUBEACHIE TIOJOOHBIX ciarae-
MBIX, paCKpBITHE CKOOOK, YIIPOIIIEHUE TPOU3BEICHH).
BrraucisaTe 4MCI0BOE 3HAYECHNE OYKBEHHOTO BHIPAKCHHS;
HAXOJUTh 00JIACTH TIOTTYCTUMBIX 3HAUCHHUI MIEPEMEHHBIX B
BBIPKCHUHT

4. MHuorouJiensnl (45 4)

CTeneHb ¢ HAaTypaJIbHBIM MOKa3aTeIeM U
ce cBoicTBa. OMHOWIEHEI U
MHOTrowieHbl. CTerreHh MHOTOUICHA.
CrioeHue, BBIYUTaHUE, YMHOKEHHUE
MHOTO4YJIEHOB. DOPMYIIbI COKPAIIEHHOTO
[YMHOXEHHUSI: KBaJIpaT CyMMbI U KBaJpar
pasHoctu. Popmyna pa3HOCTH
KBaapaToB. [IpeoOpazoBanue 1emoro
BBIpAKEHHSI B MHOTOUJIEH. Pa3ioxenue
MHOTOYJICHA Ha MHOKUTEIIM: BEIHECEHNE
00II1er0 MHOYKUTEIIS 32 CKOOKH,
pYNIUPOBKA, IPUMEHEHHE (POPMYI
COKPAIlEeHHOIO YMHOKEHHUSI.
MHOTrO4JIEHbI C OJIHOM MEPEMEHHOM.
Kopenb mHorownnena. KeanpartHsbrit
TPEXUJIEH, Pa3JIOKEHHUE KBAPATHOTO
TpexX4yseHa Ha MHOKUTEIN

DopMyIUPOBATh, 3AMMCHIBATH B CUMBOJIUYECKOU (opme 1
000CHOBBIBATH CBOMCTBA CTENEHU C HATYpaJIbHBIM MOKa3a-
TesieM; MPUMEHSITh CBOMCTBA CTETICHHU IS TPeoOpa3oBaHus
BBHIPAYKEHHI M BBIYUCIICHUI

BbIMOJHATE AEHCTBUS C MHOTOUYJICHAMH.

Jloxa3piBaTh (hOPMYIIbI COKPAILIEHHOTO YMHOKEHHUS,
[IPUMEHSTH UX B IPEe0OPa30BaHUSIX BbIPAXKCHUN U
BBEIYHCIICHUSIX.

BEITOTHATH pa3ioKeHHe MHOTOYICHOB HA MHOXKUTEIIH.
Pacrio3naBaTh KBaIpaTHbII TPEXUJIeH, BHIACHATH BO3MOXHOCTD
Pa3JI0KEHUS HA MHOXUTEIH, PEICTABIATh KBaIPATHBIH
TPEXWICH B BHJIE TPOU3BEICHUS JINHEHHBIX MHOKHUTEIICH.
[TprMeHsTh paziauuHbie GOPMBI CAMOKOHTPOJIS IPU BbI-
MOJIHEHUH MpeoOpa3zoBaHMi

5. Aaredpanyeckue qpoou (22 u)

AnreOpandeckas Jpoob. OCHOBHOE
CBOWCTBO anreOpandeckoit Jpoou.
Coxkpaienue apobeit. Cnoxxenue,
BHIUMTAHNUE, YMHOXKEHHE, JIeTICHUE
aJIreOpandeckux Apooei.

CTerneHb C 1eJIbIM MOKa3aTesieM U ee
CBOMCTBA.

ParoHanbHbIe BEIPAXKEHUS U UX
npeobpazoBanus. JlokazaTenbcTBO

DopMynHUpoBaTh 0CHOBHOE CBOIMCTBO anredpanyeckoil Apoou
U IPUMEHATH ero IS IpeoOpa3oBaHus IpooOeit.

BbINOIHATE AEHCTBUS ¢ alreOpandeckKUMHy ApoOsSMH.
[IpencraBiATh LE€I0€ BEIPAKEHUE B BUJI€ MHOTOWIEHA,
poOHOE -B BU/I€ OTHOLIEHUSI MHOTOUYJIEHOB; TOKa3bIBaTh
TOXECTBA.

DOopMyITUpPOBATH ONPEAETIECHUE CTENIEHU C LIETIBIM
nokazaresieM. @opMynMpoBaTh, 3aIUCHIBATh B CUMBOJINYECKON

(I)OpMC 1 NWJUIIOCTPUPOBATH NTPUMEPAMU CBOMCTBA CTENEHH C
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TOXKIIECTB

L[€JIBIM [TOKA3aTENEM; IPUMEHSATH CBOMCTBA CTEIIEHU IS
npeoOpa3oBaHys BEIPAKCHHU U BRIYUCIICHHN.

6. KBagparTnbie kopuu (/2 u)

[loHATHE KBaaApaTHOIO KOPHS;
apr(METHUECKOTO KBAIPATHOTO KOPHSL.
VpaBueHue Buja X’= a. CoiicTBa
apr(METHUECKUX KBAJPATHBIX KOPHEH:
KOpPEHb U3 MTPOM3BEACHUS, YACTHOTO,
crenenu; ToxaecTBa (-a)’ = a, Te a > 0,
Na’= a. TIpuMeHeHHe CBOHCTB
apru(METHYECKUX KBAJPATHBIX KOPHEH K
MpeoOpPa30BaHUIO YUCIOBBIX BRIPAKCHUN
1 K BBIYUCIICHHSIM

JloKa3pIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX KOPHEH;
PUMEHSTH UX K TPE0OPa30BaHUIO BBIPAKECHHH.

BbIunciasaTe 3Ha4€HUs BBIPAKEHUN, COIEP KAIUX KBaIpaTHbIC
KOPHH; BBIpaXKaTh [IEPEMEHHBIEC U3 T€OMETPUYECKUX U
bu3uaeckux Gopmyir.

MccnenoBaTh ypaBHEHHE X2= a; HAXOIUTH TOUHbIE U
NpuOIMKEeHHbIE KOpHU TipH @>0

7. YpaBHeHUsI ¢ 0/1HOI nepemMenHoi (38 u)

'YpaBHEHHE C OTHOM IEPEMEHHOM.
Kopens ypaBHenus. CBONCTBA YUCITOBBIX
[paBEHCTB. PaBHOCHIILHOCTh YpaBHEHUH.
UInneliHOe ypaBHEeHME. Pemienne
YpPaBHEHUH, CBOJSAIINUXCS K JIMHEHHBIM.
KBanparnoe ypaBHeHnue. Henonnbie
KBa/jpaTHbIC ypaBHEHU. DopMyra
KOpHEW KBaJpaTHOTO ypaBHEHMSI.
Teopema Buera. Pemenne ypaBHeHuid,
CBOJISIILIMXCS K KBAJAPAaTHBIM.
bukBagparHoe ypaBHEHUE.

[[pumepsl penieHns: ypaBHEHUM TPETher
1 YETBEPTOM CTENEHEN Pa3JIOKEHUEM Ha
MHOXHUTEIH.

Periennie 1poOHO-pallMOHAIBHBIX
YpaBHEHUU.

PerneHne TeKCTOBBIX 3a1a4
areOpanieckiuM crnocooom

[IpoBOANTH AOKa3aTEIbHBIE PACCYKACHUS O KOPHSIX
YpPaBHEHUS € OTIOPOM Ha ompe/esieHne KOpHS, PyHKIIMOHAIb-
HbIE CBOMCTBA BBIPAKEHUH.

PacriozHaBaTh JIMHEHHbIE U KBAJApaTHbIE YPABHEHMSI, 1I€JIbIE U
TPOOHBIE YpaBHEHUS.

Pemate nuHENHBIE, KBaJpAaTHBIE YPABHEHUS, 4 TAKKE
YpaBHEHUS, CBOJIAIINECS K HUM; peliaTh ApoOHO-palliOHAIb-
HbIC YPaBHEHUS.

lccnenoBarh KBaApaTHBIE YPABHEHUS 110 JUCKPUMUHAHTY U
KOd(pPUTTHCHTaM.

Permarh TEKCTOBBIC 3a/1a4H AITeOPAanIECKUM CTIOCOOOM:
MEPEXOANUTH OT CIOBECHON (OPMYITMPOBKH YCIOBHUSA 3a/1auu K
QnreOpanveckoil MOJENU MyTeM COCTaBJICHUS ypaBHEHUS; pe-
[1aTh COCTaBJICHHOE YPaBHEHUE; UHTEPIPETUPOBATH PE3YJIbTAT

8. Cucrembl ypaBHeHuit (30u)

YpaBHEHHE C IByMsI IEPEMEHHBIMHU.
JIuHeitHoe ypaBHEHHUE C ABYMS
repeMeHHbIMU. [Ipumepsl perenns
YpaBHEHUH B LIEJIbIX YHCIIAX.

Cucrema ypaBHEHUH ¢ ABYMs
[epeMeHHbIMU. PAaBHOCHIIBHOCTD CUCTEM
ypaBHeHui. Crucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU;
[pEILIEHNE MTOJICTAHOBKOM U CII0KEHHUEM.
Perienne cucrem AByX ypaBHEHUH, OHO
13 KOTOPBIX JUHEWHOE, a Ipyroe —
BTOpOM creneHu. [Ipumeps! perenus
CHUCTEM HEJIMHEWHBIX YPABHEHHM.
PerieHne TeKCTOBBIX 3a/1a4
QJIreOpandeckiumM CrocoooMm.

Onpenensrp, ABISETCS JIU apa YUcell peleHHeM JaHHOTO
YPaBHEHHS C JIByMsl IEPEMEHHBIMH; IPUBOIUTH IPUMEPBI
pELICHHI YPaBHEHUH C IByMsI IIEPEMEHHBIMHU.

Penrath 3a/1auu, ajareOpanyeckoil MOJEIbI0 KOTOPBIX SIBJISICTCS
YPaBHEHHE C JIByMsl TICPEMCHHBIMH; HAXOUTh 1IeJIbIC PEIICHUS
myreM nepedopa.

Perath cucTembl IBYX YpaBHEHUU C ABYMS MIEPEMEHHBIMH,
YKa3aHHBIE B COJICP)KaHUU.

Permath TeKCTOBBIE 3a7a4H aNTreOpanyecKuM CIoCOOOM:
MEPEXOAUTH OT CIOBECHON (POPMYTHUPOBKH YCIOBHUSA 3a/1auu K
AnreOpandeckoil MOJENU MyTeM COCTABIICHUS CUCTEMBI
YpPaBHEHUH; pelaTh COCTABICHHYIO CHCTEMY YpaBHEHUH; UH-
TEePIPETUPOBATH PE3YIIBTAT.

9. HepaBenctBa (20u)

UncaoBeie HCPABCHCTBA U UX CBOICTBA. |q)OpMy.III/IpOBaTL CBOMCTBA YHCIIOBBIX HCPaBCHCTB, UJLJIIO-
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HepaBeHCTBO ¢ OTHOM IIEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB.
UInHelHbIe HEpaBEHCTBA C OJTHON
repeMeHHOM. KBapaTHble HEpaBEHCTBA.
CrcTeMbl IMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

CTPUPOBATH UX HA KOOPAMHATHOU MPSMOM, JOKA3bIBATh AJI-
reOpanyecky; IPUMEHATh CBOMCTBAa HEPABEHCTB B XOJIE pe-
LICHUS 3a]1a4.

Pacrio3HaBaTh JIMHEMHBIC U KBaJpaTHbIE HEpaBeHCTBA. Pemars
IIMHEHHbIC HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB.
Pemarh KkBasipaTHbIE HEPABEHCTBA, UCIIOJIB3YA rpaduueckue
[IPE/ICTABIICHUS

10. 3aBrucUMOCTH MeKYy BeJMUYHHAMH

(15w

3aBUCUMOCTb MEXAY BEJIMYUHAMH.
[IpencraBiieHUE 3aBUCUMOCTEN MEXIY
BETMYMHAMU B BUJE POpPMYII.
Brruucienus mo ¢popmymnam.

[IpsiMast mponopurOHaIbHAs
3aBHCHMOCTbD: 3aJlaHue POpMYIoii,
KO3 QUIIMEHT TPOMOPLHUOHATILHOCTH;
cBoyicTBa. [Ipumeps! mpsiMo
[TPOMOPLIMOHAIBHBIX 3aBUCUMOCTEH.
OOparHas mponopIUOHATBHAS
3aBUCHUMOCTbD: 3a/1aHue GopMyIoit,>
KoY pUIEeHT 00paTHOM
[TPONOPLIHNOHAIBHOCTH; CBOMCTBA.

[ IprMepbl 0OpaTHBIX MPONOPIHUOHATb-
HBIX 3aBUCUMOCTEN.

Perienue 3aga4y Ha NPAMYIO
[TPOTIOPIIMOHATBHYIO U OOPaTHYIO
[TPONOPIMOHAIBLHYIO 3aBUCUMOCTH

CocTaBisTh GOPMYIIBI, BBIPAKAIONINE 3aBUCUMOCTH MEXKTY
BEJTMYUHAMU, BEIYUCIIATH 110 (hOpMYyTIaMm.

Pacrio3naBaTh IpsiMyr0 B OOpaTHYIO MTPOTIOPIUOHATHHBIE
3aBUCUMOCTH. Pelars TEKCTOBBIC 3a/1a4M HA MPSAMYIO U
00paTHYIO MPOMOPIIMOHATIBHBIE 3aBUCUIMOCTH (B TOM YHCIIC C
KOHTEKCTOM M3 CMEXHBIX TUCIHUIUINH, U3 peaTbHOMN KU3HN)

11.YucnoBbie pyHkuum (35 u)

JleKkapTOBbI KOOPJMHATHI HA MJIOCKOCTH.
[‘pacdmueckas nHTEpIpeTaLMsl ypaBHEHUS
C JIByMsI IEPEMEHHBIMH.

['paduk TUHEHHOTO YpaBHEHHUSI C IBYMS
[IepeMEHHbIMHU, YITI0BOM K03 duimeHt
[IPSIMOIL; YCIIOBHE MApaslIeIbHOCTH
[IPSIMBIX.

['paduku MpoCTEUITNX HETMHEHHBIX
ypaBHeHu# (mapabosa, rumnepooia,
OKPY>KHOCTB ).

[‘pacdmueckas HHTEpHpPETALMSI CUCTEMBI
YPaBHEHUH C IByMs IEpEMEHHBIMU
[Tonsitue pynkuuu. Odnacth
OTIpeJIeNIEHUs] © MHOXKECTBO 3HAYEHU I
bynkimn. CriocoObl 3a7jaHus QYHKIUH.
['pacduk ¢pynkiuu. CoiicTBa (PYyHKIUHU, UX
oToOpaXkeHHe Ha rpaduKe: BO3pacTaHue U
yObIBaHHE (DYHKIMHU, HYIH (PyHKLINH,
COXpaHEHHUe 3Haka. YTeHHe U MOCTpOeHHE
rpaduKoB (QYHKITHIA.

[ Ipumeps! rpaduKoB 3aBUCUMOCTEH,
OTPaKaIOIINX peasbHbIE POLIECCHI.
DyHKIH, OTIMCHIBAIOLINE IPSIMYIO U
00paTHYIO MPONOPLHUOHATIHHbIE

CtpouTh rpaduky ypaBHEHHI C IBYMsI TIEPEMEHHBIMH.
KoHCTpynpoBaTh SKBUBAJICHTHBIC PEUCBBIC BHICKA3bIBAHUS C
MCITOJIb30BAaHUEM AITeOpandecKoro U reOMETPUIECKOTO
SI3BIKOB.

Vcrionb30BaTh GYyHKIIMOHAIBHO-TPaPUIECKHC
[PEICTABIICHUS JIJIsl PEIICHHS M UCCIICAOBAHUS YPAaBHECHUN 1
CHCTEM

Boruncnats 3Ha4eHus QyHKIMMA, 3a1aHHBIX hopMynaMu (TIpu
HE0OXOJMMOCTH UCIIOIB30BaTh KABKYJISTOP); COCTABIIATH
TaONMUIbI 3HAYCHUH (PyHKIIHIA.

Crtpouts 1o Toukam rpacduku QyHkiuii. OnuceBaTh
CBOICTBa (PYHKIIMH HA OCHOBE €€ IpauyecKoro
MpPEICTABIICHHUS.

MoenupoBaTth pealbHbIe 3aBUCUMOCTH C TIOMOIIBIO (hOPMYIT
u rpadukoB. UHTEprnpeTHpoBaTh rpaduku peaabHbIX
3aBHCHUMOCTEM.

Vcnionp30BaTh (PYHKITMOHATBHYIO CUMBOJIMKY AJISL 3aIIUCH
pa3HoO00pa3HBIX (PAKTOB, CBA3AHHBIX C PACCMATPUBAEMBIMH
byHKIHUSIMH, 000TaIast OMBIT BHITTOTHEHUS 3HAKOBO-
CUMBOJIMYECKUX JAeUCcTBUN. CTPOUTH pedeBbl€ KOHCTPYKLIUU
C MCTOJIb30BaHHEeM (DYHKIIMOHATHHOW TEPMUHOJIOTHH.

M cronp30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI JIJIS
MCCIIeI0BAHUS MOJOXKEHUSI HA KOOPIMHATHOM MJI0OCKOCTH

rpa¢ukoB (GYHKIMI B 3aBUCUMOCTH OT 3HAYSHUH
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3aBHCUMOCTH, UX Ipa(UKH.

Uluneiinas ¢pyHkuus, ee rpaduk u
CBOMCTBA.

KBanparnunas gyHkuus, ee rpaduk u
CBOMCTBA.

CtenieHHbIe (QYHKIIUH C HATypaJIbHBIMU
[oKa3aTessiMU 2 U 3, X rpapuku u

/X, y = \x\

cBoiicTBa. [ paduku Gpyakumii Y = k/x, y =

K03((QUIIHEHTOB, BXOAIIUX B (OPMYITY.

Pacnio3naBaTh BUbI M3y4aeMbIX QyHKIMiA. [loka3pBaTh
CXEMaTUYECKHU 0JIOKEHUE Ha KOOPIMHATHOM IUIOCKOCTU
rpadukoB GyHKIMIA BUga Y = KX, YV = kx + b, y=/x, y = ax,
v = ax?+c , V= ax? + bx+ C, B 3aBUCHUMOCTH OT 3HaYCHU I
K09((OUIIEHTOB, BXOSIIUX B (DOPMYIIBL.

CtpouTth rpaduku N3ydaeMbIX (YHKIIHIA; OTIMCHIBATH X
CBOMCTBA

12. YucsioBble N0OCJI€10BATENbHOCTH. Apu()MeTHYECKAs U TreoMeTpuYecKasi nporpeccuu (/5 u)

[ToHsTHE YMCIOBOI
[10CJIeJ0BATENbHOCTH. 3aaHNe
[10CI1e10BaTEIbHOCTH PEKYPPEHTHOM
dbopMmynoit u popMynoi n-ro ujaeHa.
ApudmMeTnueckas ¥ TeoMeTpruIecKas
rporpeccun. @OpMysbl 7-TO YJIeHA
apr(METHIECKON U TEOMETPHIECKON
[IPOTpECCUid, CyMMBI ITEPBBIX
N-uneHoB. M300paxeHue wieHOB
apr(METHIECKON ¥ TEOMETPHIECKON
[IPOrpeCCUid TOYKAMH KOOPAUHATHOM
[JI0CKOCTH. JIMHENHHbIN 1
PKCIIOHEHIUATBHBIN POCT. CI0KHbBIE
[TPOLICHTBI

[IpuMeHsITh HHAEKCHBIE 0003HAYEHHU s, CTPOUTH PEUEBbHIC
BHICKa3bIBAaHUS C UCTIOJI30BAHUEM TEPMUHOJIOTHH, CBSI3aHHON
C TIOHSITUEM TIOCJIEIOBATEIIHLHOCTH.

BEIIUCIATE YIEHBI IO CIEA0BATEIbHOCTEH, 3aJaHHBIX
(bopMyIiol n-ro 4jieHa Uiu peKyppeHTHOI (opMynnoi. Ycra-
HABJIMBaTh 3aKOHOMEPHOCThH B MIOCTPOEHUH TTOCIIEI0BATEIh-
HOCTH, €CJTU BBITIMCAHBI MIEPBHIE HECKOJIBKO €€ WieHOB. 1300-
pakaTh YIEHBI MOCIEA0BATEILHOCTH TOYKAMU Ha KOOPAWHAT-
HOW IJTOCKOCTH.

Pacrio3naBaTh apru(METHIECKYIO U TEOMETPUUECKYIO
MPOTPECCUU TIPHU Pa3HBIX criocobax 3amaHus. BeiBoauTh Ha
OCHOBE JIOKa3aTeIbHBIX PACcCyKIeHUN (PopMyIbl 001IeTo
qIeHa apu(PMETHIECKONU U TEOMETPHUUYECKOUN MPOTPECCUH,
CYMMBI MIEPBbIX N WIEHOB apU(PMETUUECKON U TEOMETPUUECKOI
[POrpeccuii; pemarhb 3a/1a4uu ¢ UCHOIb30BAHUEM 3THX GOPMYIL.
PaccmarpuBarh nNpuUMeEphl U3 PEATLHOM KU3HU, WILTIOCT-
pUpYIOIIE U3MEHEHNE B apu(PMETUYECKON TPOTPECCUH, B
FeOMETPUUYECKOM MPOrpeccrun; n300paxarb COOTBETCTBYIOIIHE
3aBHCHMOCTHU I'paduiecKu.

Pemath 3a1a4n Ha CJIOXKHBIE IPOLIEHTHI, B TOM YUCIIE 3a]1a4l
13 peasbHOM MPAKTUKHU (C HCIIOJIb30BaHUEM KaJIbKYIIATOPA)

13. OnucareabHasi cratuctuka (/0 u)

[IpencraBneHue JaHHBIX B BUjIE TaOIHII,
muarpamm, rpadukoB. Ciaydaiinas
M3MEHYMBOCTh. CTaTUCTHYECKUE
XapaKTepUCTUKU HabOpa JaHHBIX:
cpenHee apupMeTHIECKOe, MeTuaHa,
HanOoJbIlIee U HANMEHbIIIEe 3HAUYEHUS,
pa3Max, aucnepcus. Penpe3eHTaTuBHbIE
1 HEpeTIPE3eHTATUBHBIE BHIOOPKHU

3BIeKaTh I/IH(i)OpMaI_[I/IIO u3 Ta6J'II/II_I " AuarpaMm, BBITIOJIHATD
BBIYMCIICHUS 110 TAOJIHIHBIM JaHHBIM. OHpeI[eJ'IHTB 8 (6]
JiuarpamMmmam HauOOJIbIINE U HAUMEHBIIIHE JaHHBIC, CpaB-
HWBAaTbh BCIIMYMHEI.

OpFaHI/ISOBBIBaTL I/IH(bOpMaI_[I/IIO B BUJEC Ta6J'II/ILI, CTOJI0YATBIX U
KPYTOBBIX JUAr'paMM, B TOM YUCJIC C IIOMOIIBIO
KOMIIBIOTCPHBIX ITPOTPpaMM.

HpI/IBOI[I/ITL IMPUMCPLBI YU CJIOBBIX JaHHBIX (ueHa, POCT, BpEMs
Ha TOpOTY U T. ,[[.), HaxXoOuTb CpCaAHEC apI/I(i)MeTI/I‘leCKOC,
pa3Max, JUCIICPCUIO YUCITOBBIX Ha60p0B.

HpI/IBOI[I/ITL COACPIKATCIIBHBIC ITPUMCPBI UCITIOJIE30BAHU A
CPCAHUX U TUCTICPCUN IJIA ONMMCAHUA JaHHBIX (ypOBCH]':» BOJBbI
B BOAOCME, CIIOPTUBHBIC ITOKA3ATCIIN, OIPEACIICHUC I'PAHUIL]
KIMMATUYCCKHUX 30H

14. Curyuyaiinbie cOObITHSI M BEPOSITHOCTD ([ 5u)

[ToHsATHE O CIIy4YallHOM OIIBITE U
CIIy4aifHOM COOBITUHU. DIIeMEHTapHbIE
coObITHsI. YacToTa CIIy4aifHOTO COOBITHSI.

HpOBOI{I/ITB CﬂyqaﬁHBIe OKCIICPUMCHTEBI, B TOM YUCJIC C
MOMOIIBIO KOMITBIOTECPHOT'O MOACIIUPOBAHUA, UHTCPIIPETUPO-

BATh X PC3YJIbTATHI. Brruncaare 4acCTOTy cnyqaﬁHor 0 COOBI-
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CTaTUCTUYCCKUU ITOIXO0] K IOHSATHIO
BeposiTHOCTH. HecoBmMecTHBIE COOBITHSI.
DopMyra CII0KEHUS BEPOATHOCTEH.
BeposiTHOCTH TPOTHUBOIOJIOKHBIX
coObITHIi. He3aBrcuMEBIEC COOBITHS.
'YMHOXEHUE BEPOSTHOCTEH.
JlocTOBEpHBIC 1 HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MO>XHOCThH COOBITHIA.
Kiaccuueckoe onpenenenHue
BEPOSITHOCTH

THsl; OLIEHUBATH BEPOSITHOCTH C IIOMOIIBIO YACTOTBI, ITOJIY4EH-
HOM OIBITHBIM ITyTEM.

[IpuBOAUTH IPUMEPHI 10CTOBEPHBIX U HEBO3MOKHBIX CO-
ObITHIL. OOBSICHATH 3HAYMMOCTh MaJIOBEPOSITHBIX COOBITHI B
3aBUCHMOCTH OT UX IIOCJIEICTBUM.

Pemarh 3a1aun Ha HAX0XK/IEHUE BEPOSITHOCTEN COOBITU.
[TprBOANTE MPUMEPHI IPOTUBOTIOJIOKHBIX COOBITHIL. VC-
[10JIb30BaTh MPH PEIICHUH 3a/1a4 CBOMCTBO BEPOSATHOCTEN
MIPOTHBOTIONIOKHBIX COOBITHI

15. DsieMeHTHI KOMOMHATOPUKH (8 u)

Perienrie KOMOMHATOPHBIX 3a]1a4
nepebopom BapuaHToB. KoMOuHaTtopHoe
paBuiIo yMHOkeHUd. [lepecTaHOBKH U
(hakTopuan

BEITOTHATE TIEpedop BCeX BOSMOXKHBIX BAPHAHTOB IS
rnepecuera 00bEKTOB HIJIM KOMOMHAIIHIA.

[TprMeHsATH MpaBMII0O KOMOMHATOPHOTO YMHOKEHUS JIJIS
peLeHHs 3a/1a4 Ha HAX0XKJICHHE YHCiIa 0ObEKTOB MIIA KOM-
OWHAIMI (JaroHaI MHOTOYTOJIbHUKA, PYKOIIOXKATHSI, YUCIIO
KOJI0B, ITN(POB, MapoJied U T. 11.)

Pacnio3HaBaTh 3a/1a4¥ Ha OTIpe/IeSICHIE YHCia MePecTaHOBOK U
BBITIOJTHSATH COOTBETCTBYIOIINE BRIYHACICHUSI.

PenraTh 3a/1a9M Ha BEIYUCIICHUE BEPOSTHOCTH C IPUMEHEHHUEM
KOMOMHATOPUKH

16. MHoxkecTBa. JaeMeHTHI JJOTUKH ( 7

%

MHO0KECTBO, MIEMEHT MHOXKECTBA.
3a1aHe MHOKECTB MEPEYUCICHUEM
PIIEMEHTOB, XapaKTEPUCTUUECKUM
cBoiicTBOM. CTaHapTHBIE 0003HAYCHUS
UUCITOBBIX MHOXKECTB. [IycToe
MHOKECTBO U €ro 0003HaYCHMUE.
[TonmuoOxkecTBO. OOBEUHEHNE U
[epeceueHrue MHOXKECTB, Pa3HOCTh
MHO>KeCTB. VumrocTpalius OTHOIEHU I
MEX 1y MHOYKECTBAMHU C IIOMOIIBIO
muarpamm OJidsiepa-BenHa.
OnpeneneHne. AKCUOMBI U TEOPEMBI.
JlokazarenbcTBO. Jloka3aTreabCTBO OT
potuBHOTO. Teopema, oOpaTHas
manHou. [IpuMep u KOHTpIIpUMED.
MiimrocTpanust OTHOLIEHUNA MEXIY
MHO>KECTBAMHU C MIOMOIIBIO JUArpamMm
Diinepa-BenHa.

[loHsiTHE O PAaBHOCUIIBHOCTH,
CIIeZIOBaHUU, YIOTPEOICHUE TOTUYECKUX
CBI30K €CJ1U MmO 8 mMoM U MOJiIbKO
momMm cs1y4ae. Jloruyeckue cBsI3ku U,

[TpuBOIUTH IPUMEPHI KOHEUHBIX U OECKOHEYHBIX MHOKECTB.
HaxonuTh 00beqHEHNE U TIepeceyeHe KOHKPETHBIX
MHO>KECTB, pa3HOCTh MHOXeCTB. [IpuBOIUTH MpHUMeEpHI He-
CIIOXKHBIX KJIacCU(UKAIUH.

lcnonp30BaTh TEOPETUKO-MHOKECTBEHHYIO CHMBOJIUKY U
SI3BIK TPU PELICHUH 3a/1a4 B XOJ1€ U3YyUCHHS Pa3InYHbIX pa3-
eNIoB Kypca.

Bocrpou3BoauTh GOPMYIUPOBKH OIPEICICHUN;
KOHCTPYUPOBATh HECIIOKHBIE OMPEEIIEHUs] CaMOCTOSTENIBHO.
Bocrnpon3BoauTsh GOPMYITHPOBKH U JJOKA3aTEeIbCTBA U3YUEH-
HBIX TEOPEM, ITPOBOAUTH HECIOXKHBIE TI0KA3aTEIbCTBA CaMO-
CTOSITEIHHO, CChLIATHCS B X0JIe 000CHOBAaHUH Ha ONpEAeTIeHuUs,
TEOPEMBI, aKCHOMBI.

nmrocTpupoBaTh MaTeMaTUYECKUE IOHSTUS U YTBEPKICHUS
npuMepamu. Vcrnonb30BaTh MpUMeEphl U KOHTPIPUMEPHI B
ApryMEHTalIUH.

KoHcTpynpoBaTh MareMaTHueCKUe MPEJIOKEHUS C TOMOIIBIO
CBSI30K €CJIU MO 8 MOM U MOJIbKO MOM cJ1yyae,
ITOTUYECKUX CBSI30K U, UJU

usiu

Iloemopenue 7u

Ocnoenoe cooeprcanue no memam

: 2eomempusn 7-9 kaaccol (2084)

1. llpsimble 1 yrisl (20 u)

Touka, npsimasi, II0CKOCTh. OTPE30K,

q)OpMy.III/IpOBaTL ONPCACIICHUSA U WIINTFOCTPUPOBATL IMOHATHUA

iiyd. Yron. [Ipsamont yroi, ocTpsii U

0Tpe3Ka, Jy4a; yIa, IpsiMoro, OCTporo, Tynoro u
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TYIIOM YIVIBI, Pa3BEPHYTBIA YIOJI.
BepTukaibHbIE U CMEKHBIE YIVIBL.
brccekrpuca yria 1 ee CBOICTBO.
CBolicTBa YIJIOB € apauIeIbHBIMU U
[IEpIEHIUKYISIPHBIMU CTOPOHAMMU.
B3anMHO€ pacIoyioKeHHe MpsIMbIX HA
[JI0OCKOCTU: IapajliebHbIE U Tepe-
CEKaloLI1eCs NpsSMbIE.
[lepnenuKyspHbIC NpsIMBbIE. Teopembl
0 NapajlIeIbBHOCTH U
[IEPIEHIUKYISIPHOCTH TPSAMBIX.
[lepnieHUKyIIsp ¥ HAKJIOHHAS K MPSMOM.
CepennHHBIN MepneHAUKYISIp K OTPE3KY.
['eomeTpuueckoe mecto Touek. Merox
reoMeTpuyecKux Mect Touek. CBoicTBa
OMCCEKTPUCHI yITIa U CEPETUMHHOTO
[EepIEeHIUKYISIpa K OTPE3KY

[Pa3BEpHYTOTO YIIOB; BEPTUKAIBHBIX U CMEKHBIX YIVIOB;
OHCCEKTPUCHI yIIa.

Pacnio3HaBaTh Ha YepTexax, n300paxarb, GOPMYIUPOBATH
OTIpeNIeNIeHUs TapaUIeTIbHBIX MPSIMBIX; YITI0B, 00pa30BaHHBIX
[IpU [IEPECEUEHUN IBYX apAJUIEIbHBIX IPAMBIX CEKYIIEH;
[EPIIEHIUKYISIPHBIX IPSIMbIX; IEPIEHANKYISpA U HAKIIOHHON
K [IPSIMOI; CEPEIMHHOTO MEPIEHIUKYIIIpa K OTPE3KY.
OOBACHATH, YTO TAKOE T€OMETPUUECKOE MECTO TOUEK, ITPH-
BOJIUTH IPUMEPBI TEOMETPUUYECKUX MECT TOUEK.
DopMyITUPOBATH AKCUOMY MTAPAJIJIEIIbHBIX MTPSIMBIX.
DOopMyITHpPOBATH U 1I0Ka3bIBaTh TEOPEMBI, BHIPAYKAIOIINE
CBOIICTBAa BEPTUKAJIbHBIX U CMEXHBIX YIJIOB, CBOWCTBA U MPU-
BHAKU MapajlieIbHBIX MPSAMBIX, O €IMHCTBEHHOCTH MEPIEH U -
KyJsipa K IPsSIMOM, CBOMCTBE NEPIEHANKYIIAPA U HAKIIOHHOM,
CBOICTBaX OMCCEKTPUCHI yITIa U CEPEANHHOTO NEePIEHANKYIIS -
pa K OTPE3KYy.

Permarp 3a1aun Ha MOCTPOEHHUE, 10KA3ATENHCTBO U BHIYHUC-
neHusl. BeiensTs B yCnoBUY 3a7a4M YCIOBUE U 3aKITIOUEHHE.
Ornupasich Ha yCIIOBHE 3a7a49H, POBOIUTH HEOOXOIUMBIC
TOKa3aTeabHbIe paccyxk1eHusl. COMOCTaBIATh MOJyYEHHBIN
pe3yNbTaT C YCIOBUEM 3aJauul

2. TpeyroabHukHu (65u)

Tpeyronsauku. [IpsamoyronsHele,
OCTPOYT'OJIBHBIE U TYITOYTOJIBHBIE
TpeyroJIbHUKH. BeIcoTa, MennaHa,
OuCCeKTpuca, CpeiHss JINHUS
TpeyrojabHUKa. PaBHOOEApEHHBIE 1
[PaBHOCTOPOHHHUE TPEYrOJIbHUKH;
CBOWCTBA M IPU3HAKU PABHOOEIPEHHOTO
TpEYTrOJIbHUKA.

[ [pr3HaKy paBeHCTBA TPEYTOJILHUKOB.

[ [pr3Haky paBeHCTBA MPSAMOYTOJIbHBIX
TpeyroibHUKOB. HepaBeHCTBO
TpeyroyibHUKA. COOTHOILEHUS MEXIY
CTOPOHAMH U YIJIAMH TPEYTOJIBHUKA.
CyMMa ymioB TpeyrojabHuka. Buemnue
YIIIBI TPEYTOJIBHUKA, TEOpEMaA O
BHEILHEM YIJIE TPEYTOJIbHUKA. Teopema
Daneca. [Tonobue TpeyroJbHUKOB;
KodhdunmreHT nmoaoous. I[lpuznaku
[10/1001s1 TPEYrOJIbHUKOB.

Teopema [Iugaropa. Cunyc, Kocunyc,
TAHT€HC, KOTAHT€HC OCTPOTO yIila
[TPSIMOYTOJIBHOTO TPEYTOJIbHUKA U YIVIOB
ot 0° no 180°; mpuBeneHNE K OCTPOMY
yriy. Perienne npsiMoyroybHbIX
TpeyroIbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIbl, CBA3BIBAIOIINE CUHYC,
KOCUHYC, TAHT'€HC, KOTAHT€HC OJTHOTO U
TOro ke ymia. Pelienne TpeyroabHUKOB;
[TeopeMa KOCUHYCOB U TEOPEMA CHUHYCOB.

PacriozHaBaTh Ha yepTexax, OpMYIUPOBATH ONPEICICHHUS,
M300pakaTh MPSMOYTOIBHBINA, OCTPOYTOJIBHBIN, TYIIO-
YTOJIbHBIN, PaBHOOCAPEHHBIN, PABHOCTOPOHHUN TPEYTOJIbHU-
KI; BBICOTY, MEIMaHy, OMCCEKTPHUCY, CPEAHIOIO JIMHUIO Tpe-
YTOJIbHUKA.

DopMynupoBaTh ONPEAETICHUE PABHBIX TPEYTOJIbHUKOB.
DopMynupoBaTh U JJOKa3bIBATH TEOPEMBI O IIPU3HAKAX pa-
BEHCTBA TPEYrOJIbHUKOB.

OOBACHATH U WIUTIOCTPUPOBATH HEPABEHCTBO TPEYrOJIbHUKA.
DopMynupoBaTh U JOKa3bIBATh TEOPEMBI O CBOMCTBAX U
[pU3HAKaX PAaBHOOEAPEHHOIO TPEYroJIbHUKA, COOTHOLIEHUAX
MEXly CTOPOHAMM U YIJIAaMH TPEYToJbHUKA, CYMME YIJIOB
TpEyrojbHUKA, BHELIHEM YyIVIe TPEYTOJIbHHUKA, O CpeiHeH -
HUM TPEYroJIbHHKA.

DopMynupoBaTh ONpeAeIeHne NOA0OHBIX TPEYTOJIbHUKOB.
DopMynupoBaTh U JOKA3bIBATH TEOPEMBI O IIPU3HAKAX
1071001s1 TPEyroIbHUKOB, TeopeMy Daeca.

DopMynUpoBaTh ONPEAETICHNS U WIUTIOCTPUPOBATH MOHSITHS
CHHYCa, KOCUHYCa, TAHT€HCA U KOTAHI'€HCA OCTPOTO yIiia
[PSIMOYTOJIBHOIO TPEYrojbHUKA. BEIBOIUTE (opMybl,
BbIpa)karolue (GyHKIUHU YIiia IPSMOYTOJIbHOTO TPEYroJbHUKA
uepes ero cropoHsl. PopMynupoBaTh U JOKA3bIBaTh TEOPEMY
[Tudaropa.

DopMyITUpOBATh ONPEAEICHNS CHHYCA, KOCUHYCA, TAHT€HCA,
KoTaHreHca yrioB oT 0° 1o 180 BeiBoguTh popmyssl,
BhIpakarolue GyHkuuu yrios ot 0° mo 180° uepes pyHkuuu
OCTpbIX yI10B. DopMyIMpoBaTh U pa3bsICHITh OCHOBHOE
TPUTOHOMETPUUECKOE TOKIAECTBO. BIUMCIAT 3HAUEHME
(YHKIIMH yIi1a 10 OJJHOM U3 €ro 3aJlaHHbIX (PYHKIU.
DOopMyYITUPOBATH U I0KA3bIBATh TEOPEMbI CHHYCOB U KOCHHY-
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3ameuaTesbHble TOUKU TPEYroJIbHUKA:
TOUKH [IEPECEUEHUS CEPEAUHHBIX
[IEPIIEHIUKYIISIPOB, OMCCEKTPUC, MEUAH,
BBICOT WJIM UX NPOJODKEHUN

COB.
DOopMyIUpPOBATh U JOKA3bIBaTh TEOPEMBI O TOYKAX IIe-
[peceueHus CepeIMHHbBIX IEPIEHANKYIIPOB, OUCCEKTPUC, Me-
JIMaH, BBICOT MJIM UX HpOI[OJDKCHHﬁ.

ccienoBarb CBOMCTBA TPEYTOJIbHUKA C TTIOMOILBIO
KOMITIBIOTCPHBIX IIPOT'paMM.

Pemate 3a1aun Ha MOCTPOEHUE, JI0KA3ATEIHCTBO U BBI-
uKclieHus. BbiensaTe B yCIOBUM 3a/1auu YCIOBHE U 3aKIIIO-
ueHre. MoJienupoBaTh YCIIOBUE 33/1a4y C IIOMOLIBIO YepTeka
NI pUCyHKA, ITPOBOJAUTH JOIMMOJIHUTECIBHBIC IOCTPOCHUA B
X04€ PCIICHUA. OHI/IpaSICI) Ha JaHHBIC YCJIIOBUA 3a/1a4H,
[IPOBOUTH HEOOXOAUMBIE paccyxieHus. HTeprpeTupoBarsb
MOJTy4YEHHBIN PEe3yNbTaT U COMOCTABIIATh €T0 C YCIOBUEM 3a-
JTaqdun

3. YUerbipexyrojabHuku (20 u)

UetsipexyronpHuk. [Tapamnenorpamm,
TEOPEMBI O CBOMCTBAX CTOPOH, YITIOB U
aroHasnei napajuienorpaMMa u ero
[IPU3HAKU.

[IpsiMOYTOJBHUK, TEOPEMA O PAaBEHCTBE
aroHanei npsiMOYTroJIbHHKA.

Pom0, Teopema o CBOMCTBE MaroHasiei.
KBaspar.

Tpaneuus, cpenHsis TMHUS Tpareuuu;
[paBHOOEIPEHHAS TpaNeIus

Pacrio3naBath, GopMyIHpOBATh OMIPENETICHUE U U300pakaTh
MapajuieJIorpaMM, TPSIMOYTOJIBHUK, KBaJIpaT, poMO, Tpareruto,
PaBHOOEIPEHHYIO M TIPSIMOYTOJIBHYIO TPaIelun, CPETHIO0
ITUHUIO TPaTeInu.

DopmMynHpOBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBAX U
MpU3HAKaX MapajuiejiorpaMMa, PsSMOYToJIbHUKA, KBaapara,
pomba, Tpamneruu.

M ccnenoBaTh CBOMCTBA YETHIPEXYTOJIBHUKOB € IIOMOIIIBIO
KOMITbIOTEPHBIX IPOTPAMM.

Periare 3a1auu Ha MOCTPOEHUE, T0KA3ATEIBCTBO U BbI-
umcieHus. MoaenupoBarb ycloBUeE 3aa4M C MOMOIIIBIO Yep-
TeXa WM PUCYHKa, TPOBOAUTH AOMOJHUTENbHBIE TOCTPOCHUS
B x0Ji¢ peiieHus. Boiaenars Ha yepTexe KoH(QUTrypaluu,
HEoO0X0JMMbIe JJIs1 TPOBEACHUS 000CHOBAHHIM JIOTHUYECKHUX
1aroB penieHus. HTeprnpeTupoBarh NOJy4eHHbIN pe3yabTar
1 COIOCTABJISITh €T0 C YCIIOBUEM 3aJ1a4l

4. Muoroyroiabuuku (/0 u)

MHOroyroiasHuK. Beiykibie
MHOTOYroJbHUKH. [IpaBuibHbIC
MHOTOYroJapHUKH. Teopema o cymme
YIJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.
Teopema 0 cyMMe BHELIHUX YITIOB
BBIITYKJIOTO MHOTOYTOJIBHUKA

Pacrio3HaBaTh MHOTOYTOJIbHUKH, (POPMYIUpPOBATh OIpe-
NeJICHUE U TIPUBOJUTH IPUMEPHI MHOTOYTOJIbHUKOB.
DopMynupoBaTh U JOKA3bIBATH TEOPEMY O CYMME YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

lccnenoBars CBOWCTBA MHOTOYTOJIBHUKOB C ITOMOILBIO
KOMIIBIOTEPHBIX [TPOIPaAMM.

Periath 3a1aun Ha JOKA3aTEIbCTBO U BbIuncieHUs. Mo-
NeTMpOBaTh YCIOBUE 33/1a4H C IOMOILBIO YepTexkKa Uil pu-
CYHKa, IPOBOJIUTH JAONOJHUTENIBHBIE TOCTPOEHUS B XOE pe-
nieHust. IHTeprnpeTupoBarh MOJIydeHHBIH PE3YIIBTAT U COTIO-
CTaBJISITh €I0 C YCIOBHEM 33]1a4

S. OKpyKHOCTBb M KpyT (20 u)

OkpykHOCTb U Kpyr. LlenTp, paguyc,
muametp. Jlyra, xopaa. Cekrop, CETMEHT.
B3anMHOE pacnosoxeHue npsMon u
OKPYKHOCTH, JBYX OKPYKHOCTEH.
KacarenbHas 1 cexymas K OKpy>KHOCTH,
X CBOMCTBA.

BroucanHbie M OIMCaHHbBIC

DopMynupoBaTh ONPEAETICHUS TOHATHH, CBI3aHHBIX C
OKPYXHOCTBIO, CEKYILleH 1 KacaTeIbHON K OKPY)KHOCTH, yT'-
II0B, CBSI3aHHBIX C OKPY>KHOCTBIO.

DopMynUpOBaTh U JOKA3bIBaTh TEOPEMBI 00 YIIax, CBA3aHHBIX
C OKPYKHOCTBIO.

300pakarh, paclo3HaBaTh U ONMUCHIBATh B3aUMHOE

[PACITIOJIOKCHUC HpHMOﬁ " OKPYXHOCTH.
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MHOTOYToJIbHUKUA. OKPY)KHOCTb,
BIIMCAHHAS B TPEYTOJbHUK, U
OKPY’KHOCTb, OIMCAaHHAs OKOJIO
TpeyrosibHUKa! Teopemsl o
CYIIECTBOBAaHUU OKPYKHOCTH,
BIIMCAHHOI B TPEYTOJIbHUK, U
OKPYKHOCTH, OITMCAHHOU OKOJIO
TpEeyroJIbHUKA.

BriricaHHbIe U ONMCAaHHbBIE OKPYXHOCTH
[IpaBUJIBHOTO MHOT'OYT'OJIbHUKA.
DOopMyIbI ISl BBIYUCIIEHUS CTOPOHBI
[IpaBUJIBHOTO MHOTOYTOJIbHUKA; paguyca
OKPY’KHOCTH, BIIMCAHHOW B MPABUJIbHBIN
MHOTOYTOJIBHUK; painyca OKpYKHOCTH,
OIIMCAHHOM OKOJIO IIPaBUIIBHOTO
MHOTOYTOJIbHUKA

N300paxkars u GOpMYITHPOBATH OMPEACICHUS BIIUCAHHBIX U
OIMCAHHBIX MHOTOYTOJIbHUKOB U TPEYTOJbHUKOB; OK-
PY’KHOCTH, BIIUCAHHOW B TPEYTOJbHUK, U OKPY>KHOCTH, OTIH-
CAHHOM OKOJIO TPEYTOJbHHKA.

DopMynUpOBaTh U JOKA3bIBATh TEOPEMBI O BHUCAHHOMN U
OIIMCAHHOM OKPYKHOCTSX TPEYrOJIbHUKA U MHOTOYIOJIbHUKA.
VccnenoBarh CBOMCTBA KOH(PHUTYpaLIii, CBI3aHHBIX C OK-
PY’KHOCTBIO, C IIOMOILBI) KOMITBIOTEPHBIX IIPOTPAMM.

Pemare 3a1aun Ha MOCTPOEHUE, TOKA3ATEIBCTBO U BbI-
uucieHus. MoaenupoBars yCIOBHUE 3a1a4d ¢ IOMOLIBIO Yep-
T€)Ka WU PUCYHKA, IIPOBOJAUTH JOIOJHUTEIBHBIE IOCTPOCHUS
B X0Ji¢ peleHus. Boiaensars Ha uepTexe KoH(Urypauuu,
HEe0O0X0MMbIE JJ1s1 TPOBEACHNUSI 000 CHOBAHUI JIOTHYECKHUX 1I1a-
roB pemieHus. MlHTepnpeTnpoBaTh NOTY4YE€HHBIN pe3yiabTar u
COIIOCTABJIATH €0 C YCIOBUEM 3a/1a4H.

6. l'eomeTpuyeckne npeodpazoBanus (23 u)

[lonsiTie o paBeHcte ¢uryp. [lonsrue
NIBUOKEHUSI: 0CEBasl U LIEHTpajIbHas
CUMMETPHH, TapAILJIEIbHBIN IIEPEHOC,
roBopoT. [Tonsitue o mogobun duryp u
rOMOTETUU

OOBSICHATH Y WUTIOCTPUPOBATH TIOHSTHS paBeHCTBA QUTYP,
noo6usi. CTpoUTh paBHBIE U CHMMETPUYHBIC (PUTYPHI,
BBITOJHATH MapaJUIeIbHBIN MEPEHOC U TOBOPOT.
MccienoBath ¢cBOMICTBA ABMKEHUH C IOMOIILI0O KOMIIBIO-
TEPHBIX MTPOTPAMM.

BBIMOTHATE TPOEKTHI 1O TEMaM T€OMETPUIECKUX MPeoo-
[Pa30BaHUiA HA TJIOCKOCTH.

7. IlocTpoeHusi ¢ MOMOIIBIO UPKYJIS U

Juneiikn (5 u)

[TocTpoeHus ¢ TOMONIBIO UPKYIS U
nmuHelkyu. OCHOBHBIE 3314 HA
[TOCTPOCHUE: JICIICHUE OTPE3Ka MOTI0JIaM;
[TOCTpOEHUE yITIa, PABHOTO JIAHHOMY;
[10CTPOEHUE TPEYTOJIbHUKA IO TPEM
CTOpOHAM; TTOCTPOCHHE MEPIICHIUKYIIIpa
K MPSIMO; IIOCTPOEHUE OMCCEKTPUCHI
yIJia; JIeJieHue OTpe3ka Ha N paBHBIX
qacTeH

Permnath 3a1aun Ha TOCTPOCHHE C MIOMOIIBIO ITUPKYIIS U
ITMHCHKH.

HaxoauTh yCIIOBUS CyIIECTBOBAHUS PEIICHUS, BHITIOJHSTh
[MOCTPOCHUE TOUYCK, HEOOXOIUMBIX ISl IOCTPOCHUS HCKOMOM
(buUrypsl, T0Ka3bIBaTh, YTO MOCTPOCHHAS (UTYpA
VIOBJIETBOPSICT YCIOBUSM 3a7a4u (OMPEACIISITh YUCIIO
PEIICHUH 3a71a4 TTPU KaXKJIOM BO3MOKHOM BBIOOpE JaHHBIX)

8. U3mepeHue reoMeTpudecKuX BeJU4uH (25u)

JlmuHa otpeska. JlmHa joMaHoi.
[lepuMeTp MHOTOYTOJIbHUKA.
PaccTostHue OT TOYKHU JI0 TIPSIMOM.
Paccrosinue Mex 1y napajuieabHbIMU
[IPSMBIMHU.

Jln11Ha OKPYKHOCTH, YUCIIO 5; JUTMHA
JIyTH OKPYKHOCTH.

['panycHas mepa yria, COOTBETCTBUE
MEXK 1y BEIMYUHOM LIEHTPAJIBHOTO yIila U
JUTMHOW IyTH OKPYKHOCTH.

[ToHsTHE MIOMIAAN MIIOCKUX QUTYD.
PaBHOCOCTaBIICHHBIE U PABHOBEIUKUE
¢burypsl. [Lnomans npsMoyroibHUKA.
[ ltomaam mapasuienorpamma,
TpEyrojibHUKA U Tpareunu (0CHOBHBIE

OOBACHATH U WIUTIOCTPUPOBATH MOHITHE IIEPUMETPA
MHOTOYTOJIbHUKA.

DopMynUpOBaTh ONPEAETICHUS PACCTOSHUS MEX/ly TOUKaMHU,
0T TOYKH J0 MPAMON, MEXKIY NapauIeIbHBIMU MIPSIMBIMHU.
DopmynupoBaTh U 00bSCHATH CBOMCTBA AJIMHBI, IPAAyCHON
MEpBbI yIya, II0IIA/IH.

DopMyITUpOBaTh COOTBETCTBUE MEKY BETMUNHON LIEHT-
PAJIBHOTO YIIa U JUIMHOM yT¥ OKPYKHOCTH.

OOBSICHATH U MIUTIOCTPUPOBATH MOHATHS PABHOBEIMKHUX U
[PAaBHOCOCTABIICHHBIX (UTYD.

BoeiBoquTH (hOpMyIIBI TUIOMIAAEH TPSIMOYTOIbHUKA, 11a-
pajuiesorpaMmma, TpeyrojbHUKa U Tparenuy, a Takxe Gop-
MYI1y, BBIPQ)KAIOILYIO TUIOIIAb TPEYTOJbHUKA YepE3 ABE CTO-
[POHBI U YTOJI MEXAY HUMH, JUTMHY OKPYKHOCTH, TUIOIA/1b

Kpyra.

(opmynsl). DopMyIibl, BEIpaKaronue

HaxoauTh 1Ioiagb MHOT'OYI'OJIbHUKa pa36HeHI/ICM Ha
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[UIO0IIA/b TPEYTOJIbHUKA Yepe3 JBe
CTOPOHBI M YIOJI MEX/1y HUMH; Yepes
[epUMETp U PaANyC BIIUCAHHOMN
OKpyxHOCTH; popmyna ['epoHa.
[Tnomaae MHOTOYrONBHUKA. [1omans
Kpyra U TIOImaab CEKTopa.
CoOTHOIIIEHNE MEXTy IIIOIIAISIMU
0T00HBIX (hUTYD.

TPEYrOJIbHUKH U YETHIPEXYTOJIbHHUKH.

OOBSICHATH U WUTIOCTPUPOBATH OTHOIICHHUE TIOMIA/IeH
NOJ00HBIX (QUTYP.

Pemrath 3a/1auu Ha BEIYUCIICHUE JTMHEHHBIX BEJIMYUH, Tpa-
ITyCHOM MepBbI yIyla U TUIOIAJeH TPEYroJIbHUKOB, YETHIPEX-
YTOJIBHUKOB U MHOTOYTOJIbHUKOB, [UIMHBI OKPYKHOCTH H TUIO-
1 kpyra. Onupasich Ha JaHHBIC YCIIOBUS 33/1a9l, HAXOJUTh
BO3MO)KHOCTH MTPUMEHEHHS HEOOXO0IUMBIX (HOpMyIL,
peoOpa3oBbIBaTh GOpPMYITHI. Mcrons30BaTe GOPMYITBI s
000CHOBaHHS JOKA3aTEeIbHBIX PACCYKICHUH B X0/I¢ PEIICHUSI.
MHTepnpeTHpoBaTh MOIyYEHHBIN pe3ylbTaT U COTIOCTABIATh
€ro ¢ yCIIOBHEM 3aJ1auH -

9. Koopmuuarsl (/0u)

J/lexapToBa KOOpAMHATA Ha MJIOCKOCTH.
'YpaBHeHue npsimoil. KoopauHatel
cepennHbl oTpe3ka. PopMmyna
[PACCTOSTHUS MKy IBYMSI TOUKAMHU
[JIOCKOCTH. YPaBHEHHE OKPYKHOCTH

OOBACHATH U WILTIOCTPUPOBATH MOHITHE JEKAPTOBOW CUCTEMBI
KOOpAMHAT.

BbIBOANTH U HCTIONIB30BATh (POPMYIIBI KOOPAMHAT CEPEIUHBI
OTpPE3Ka, PACCTOSHUS MEKy IByMsI TOUKaMU IIJIOCKOCTH,
YpaBHEHUS MPSMOM U OKPY/KHOCTH.

BBIMOIHATE TPOEKTHI [0 TEMAM HCIOJIB30BAHMS KOOPIU-
HAaTHOTO METOJA IPY PEIICHUH 3a/1a4 Ha BBIYNCICHUS U J10-
Ka3aTeJIbCTBA

10. BexkTopsi (1 0u)

Bexrop. Jlyimaa (Moayss) BeKTOpa.
PaBeHcTBO BekTopoB. KosmnHeapHbie
BekTOphl. KoopauHaTsl BEKTOpa. YM-
HOXKEHHE BEKTOpa Ha YKHCIIO, CyMMa
BEKTOPOB, Pa3JIOKEHUE BEKTOPA 1O IBYM
HEKOJUTMHEapHBbIM BEKTOpaM. YToJjl

Mex 1y BekTopamu. CkansipHOe
[Tpor3BeIeHNE BEKTOPOB

DopMyITUPOBATh ONIPEACTIEHUS U WIUTFOCTPUPOBATH TTOHSITHUS
BEKTOPA, JJTUHBI (MOJIYJIs1) BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB,
[PaBHBIX BEKTOPOB.

BbraucnsaTh ATUHY U KOOPAMHATHI BEKTOPA.

HaxoauTh yron Mexmay BEKTOpamHu.

BEIIOMHATH Onepalyy Haj BEKTOpamH.

BEIOTHATH MPOEKTHI IO TEMaM HCHOIb30BAHUS BEKTOPHOTO
METO/1a IPU PEIICHUH 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIbCTBA

AJIT'EBPA 7 kaacc (1054acoB)

MaremaTnueckuii si3bik. Maremarnueckasi moaesb (13 u)

Uucnoele u anreOpamdeckue BoipakeHus. Ilepemennas. [lomyctumoe
3HaueHue nepeMeHHou. Henmomyctumoe 3HaueHune niepemeHHou. llepseie
MPEACTABIEHU O MAaTeMarTu4eCKOM SI3bIKE M O MareMAaTHU4YeCKOM MOJEIH.
JIuHeliHbpIe ypaBHEHUS C OQHOM IIEPEMEHHOM.

JIuHeliHple ypaBHEHUS KaK MaTE€MAaTUYECKUE MOJEIU PEAJIbHBIX CHUTYalHi.
KoopnunaTtHas npsiMasi, BUAbI IPOMEXKYTKOB Ha HEM.

JIuneitnas pynkuus (114)
KoopaunaTtHast II0CKOCT®.

AJ'IFOpI/ITM OTBICKAaHHA KOOPpAMHAT TOYKH.

AJTropuTM noctpoeHust Touku M (a, b) B mIpsAIMOYroJbHOM CUCTEME KOOPAUHAT.
JIuneliHoe ypaBHEHHUE C ABYyMs MepeMeHHbIMU. Pelienne ypaBHeHust ax + by
+ ¢ = 0. I'paduk ypaBHEeHUS. AITOPUTM TTOCTPOCHUS Tpauka ypaBHEHHS ax +by

+c=0.

JIluneiinas ¢ynkuus. HeszaBucumas mnepemeHHas (aprymeHTt). 3aBuUcUMas
nepemenHas. ['padguk nmuHeHol QpyHKkuu. Hanbonpliiee 1 HauMeHbIee 3HAYCHUS
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JUHENHOW (yHKUMM Ha 3aJaHHOM HpoMexyTke. Bo3pactanue u yObIBaHUE
JUHEHHON QYHKIUH.

JIuneitHas pyHKuus y = kx u ee rpadux.

B3aumHoe pacnonoxenue rpaukoB JMHEUHBIX (QYHKITUH.

Cucrembl ABYX JIMHEHHBIX YPAaBHEHUII ¢ AByMs nepeMeHHbIMHU (164)

Cucrema ypaBHeHuil. Pemienue cuctembl ypaBHeHHHl. ['paduueckuit meton
pelIeHHs] CUCTEMBbl ypaBHEHUU. Meron moacTaHoBkU. Metoa anredpanyeckoro
CIIOKEHUS.

Cuctembl JBYX JIMHEHMHBIX YpaBHEHHH C JByMs T[EPEMEHHBIMH KakK
MaTeMaTu4yeCKHe MOJENIH PEabHBIX CUTYallUi (TEKCTOBBIC 3a/1a4H).

CreneHb ¢ HATYPAJbHBIM NOKa3aTesaeM (6 1)

Crenenb. OcHoBanue creneHu. [lokazarens creneHu. CBOWMCTBA CTENEHU C
HaTypaJbHbIM IIOKa3aTelieM. YMHOKEHHUE M JEJICHHE CTEIEHEN C ONMHAKOBBIMU
nokasaressiMu. CTENeHb C HyJIEBbIM [TOKa3aTeJIEM.

OnHowienbl. Onepanum HaJ OXHOWIeHAMH (8 1)

Opnounen. Koaddunuent ognounena. CraHmapTHBIM BHUA  OJHOWICHA.
[ToxoOHBIE OMHOUIEHEL.

CroxxeHre OJHOYIEHOB. YMHOXKEHUE OJHOWICHOB. Bo3BeneHue onHoOwIeHa B
HaTypaJibHYIO CTENEHb. JleJeHne oHOWIEHAa Ha OJHOUJIEH.

MHorowieHbl. Apu(pMeTH4eCcKHEe onepannu Haa MHOrowieHamMmu(154)

Mmnuorounen. Yiensl wMHorounena. JIBywien. Tpexunmen. IlpuBenenue
oJ00HBIX YWIEHOB MHOrowIieHa. CTaHIapTHBIA BUJl MHOTOUJICHA.

CrnoxeHMe W BbIYMTAHUE MHOTOWICHOB. YMHOXEHUE MHOIOUYIEHa Ha
OJHOWIEH. YMHOXEHUE MHOTOWICHA HA MHOTOYJIEH.

KBanpar cymmbl u kBagpar pazHoctu. PasHocTh kBagparoB. PasHocTh KyOOB
U CyMMa KyOOB.

JleneHre MHOTOUJIEHA HA OJTHOYJICH.

Pa3jio:keHne MHOIro4JIeHOB HA MHOKHUTe M (18 4)

Brinecenne oOmero MHOxwuTenss 3a CckoOku. Croco® TrpynmupOBKH.
PasnoxxeHne MHOrowieHa Ha MHOXKHUTEIH C TOMOIIBIO (HOPMYIT COKpAIIEHHOTO
YMHOXEHHS, KOMOWHAIIMM pa3IMYHbIX HPUEMOB. METOJ BBIACICHUS MOJIHOTO
KBaJpara.

[TonsiTre anre6pandeckoit 1poou. CokpaiieHue aaredpandeckon 1poou.

ToxnecrBo.  ToXIECTBEHHO  paBHBIE  BBIPAXKEHUSA.  [OXKIECCTBECHHBIE
mpeoOpa3oBaHUs.

®Oynkuus y = x? (9 9)

®dynkuys y = x°, ee cBoiictea u rpaduk. OyHKIMS y = -x°, €€ CBOWCTBA U
rpaduxk.

['paduueckoe pernieHne ypaBHEHUH.

Kycounas ¢ynkmms. Urtenme rpaduka ¢ynkuuu. OOmacte ompenencHus
¢yukuuu. [lepBoe mpencraBieHre o HenmpepbiBHBIX (PyHkusx. Touka paszpbiBa.
Pa3zbsicHeHne cmbicia 3anucu y = f(x). OyHKIMOHAIbHAS] CUMBOJIHUKA.

Teopusi BeposiTHOCTH, 00001aK01Iee MOBTOPeHUE (9 1)

I'EOMETPHSA 7 xknacce (70 yacoB)
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HavaubHble reomerpudeckue ceenenus (11 yacos)

[Ipocreiiue reomerpudeckue GUrypsl: mpsimasi, TOUKa, OTPE30K, JIy4, YroJ.
[lonsiTue paBeHcTBa reomeTpuueckux ¢uryp. CpaBHEHHE OTPE3KOB M YIVIOB.
N3mepenne oTpe3koB, AMHA OTpe3ka. M3MepeHue yrioB, TpajgycHas mepa yria.
CmexHbIe U BEPTUKAIBHBIE YITIbI, UX CBOMCTBA. [lepneHAuKynsipHbIE IPSAMBIE.

OcHnogHas yenb — CHUCTEMATU3UPOBATH 3HAHMS, YYAIIMXCS O MPOCTEHIINX
reOMETPpUUECKUX (PUrypax U UX CBOMCTBAX; BBECTH MOHATHE PABEHCTBA (UTYD.

B JAHHOW TEM€ BBOJATCS OCHOBHBICE TE€OMETPUUYECKHUE TOHATHUS U
CBOMCTBa TMPOCTEUIIUX TEOMETPUUYECKUX (UTyp Ha OCHOBE HAIISJIHBIX
IpEACTaBICHUMN, yJaluxcs MyTeM OOOOIIEeHHS OUYEBHUIHBIX WJIM W3BECTHBIX U3
Kypca maremaruku 1—6 kiaccoB reoMerpuueckux ¢aktoB. [loHsTHE akCMOMBI Ha
HavyaJIbHOM JTarne oOy4eHHs] HE BBOJMTCS, U CaMU aKCUOMBI He (DOPMYITHPYIOTCS B
sBHOM Bujae. HeoOxoauMbple UCXOIHBIC TIOJNIOKEHHUS, HAa OCHOBE KOTOPBIX
U3y4aloTCS CBOWCTBA T'E€OMETPUYECKUX (UTYp, TPUBOIATCS B OIMUCATEIBHOU
dbopme. [IpuHIIMTIUATEHBIM MOMEHTOM JaHHOUW TEMBI SIBISIETCS BBEJCHUE MOHSTHUS
PaBEHCTBA T€OMETPUUYECKUX (PUTYp HAa OCHOBE HAMISTHOTO TOHATHUSI HAJTOXKCHUSI.
OnpeneneHHOE BHUMAaHUE JOJKHO YACJATHCS MPAKTUYECKUM TMPUIIOKEHUSIM
T€OMETPUUECKUX TOHSITUM.

Tpeyroabnnku (18 yacon)

Tpeyronbauk. IIpu3Haku paBeHCTBA TPEYroJbHUKOB. [leprneHAuKyIsp K
npsaMoi. MenuaHbl, OUCCEKTPUCHI U BBICOTHI TPEYrojbHHUKA. PaBHOOEAPEHHBIM
TPEYTOJILHUK M €ro CBOMCTBA. 3ajladyd Ha IMOCTPOCHUE C TMOMOUIbIO IUPKYIS U
JINHEUKW.

OcHosnasi yeib — BBECTU TIOHSATHE TEOPEMBI, BBIPAOOTATh YMEHHUE
JIOKa3bIBaThb PABEHCTBO TPEYTOJIBHUKOB C TIOMOIIBIO H3YyUYEHHBIX IPU3HAKOB;
BBECTH HOBBIM KJIaCC 3a7la4 — Ha MOCTPOEHUE C MIOMOIIBIO IIUPKYIIS U TUHEUKH.

[IpuzHaku paBeHCTBA TPEYTrOJHHUKOB SBJISIOTCS OCHOBHBIM  paboduM
ammapaToM BCETO Kypca reoMmeTpuu. JlokazaTenbCTBO OOJBINEH YacTH TeopeM
Kypca U TakXe pellieHue MHOTHUX 3aJ1a4 MPOBOAUTCS MO CIEAYIONIEH cXeMe: MOUCK
PaBHBIX TPEYrOJIBHUKOB — OOOCHOBAaHHWE HMX PAaBEHCTBAa C IOMOIIBID KaKOTO-TO
MpU3HAKA — CJIEACTBUS, BHITCKAIOIINE U3 PABEHCTBA TPEYTOJIbHUKOB. [IpumMeHeHne
MPU3HAKOB PABEHCTBA TPEYTOJbHUKOB MPHU PEIICHUM 3aJ1a4 JAET BO3MOXXHOCTh
MOCTENEHHO HAKAIUIMBaTh OIBIT MPOBEACHUS JOKa3aTelbHBIX paccyxiaeHuid. Ha
HAYaJIbHOM 3Talle U3y4YEHUs U MPUMEHCHUS MPU3HAKOB PABEHCTBA TPEYTOJbHUKOB
11e7IeCo00pa3HO MCIOJIH30BaTh 3a/1a4U C TOTOBBIMH Y€PTEIKAMH.

MapassiensHbie npsameblie (12 yacos)

[Ipu3Haku mnapauieIbHOCTA TPSAMBIX. AKCHOMA MapasyielIbHBIX MPSIMBbIX.
CaoiicTBa nmapajjieabHbIX MPSMBIX.

OcnoéHasi yeib — BBECTH OJHO M3 BAXXHEHIINX IOHATHH — ITIOHSITHE
MapajyieJIbHBIX MPSAMBIX; JaTh I€PBOE TMpEJACTaBICHHE 00 akcuoMax H
AKCHOMATHYECKOM METOJIC B TEOMETPUH; BBECTH AKCUOMY MapaJiICIbHBIX MPSMBIX.

[Ipu3Haku © CBOWMCTBA TMApaJUICIBHBIX NPSMBIX, CBSI3aHHBIC C YyIJIAMH,
00pa30BaHHBIMU MPH TIEPECEUCHUN ABYX MPSIMBIX CEKYIIEH (HaKpeCT JeKaIlUMHU,
OJTHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IITUPOKO MCIOJB3YIOTCS B JajbHEHUIIIEM

26



MPU HU3YYECHUU YETHIPEXYTrOJIbHUKOB, MOAOOHBIX TPEYTOJIBHUKOB, MPU PEIICHUU
3a/1a4, a TAKKE B Kypce CTEpEOMETPUMN.

CooTHoOLIEHUSI MEKAY CTOPOHAMMH M YIJIAMH TpeyroibHuKa (20 yacos)

Cymma ymioB TpeyronbHuKa. (COOTHOIIEHHWE MEXIYy CTOPOHAMHUM YIJIAMU
TpeyroibHuka. HepaBeHCTBO TpeyronbHUKA. [IpsAMOyronbHbIE TPEYroJbHUKH, UX
CBOWCTBA W NIPU3HAKU paBeHCTBA. PaccrosiHue OT TOYkM 10 mpsiMou. PaccrosHue
MEXIYy MapajulebHbIMU MpAMBIMU. [locTpoeHue TpeyrojibHUKA 1O TPEM
AIIEMEHTAM.

OcHosnas yenb — PACCMOTPETh HOBBIE HMHTEPECHBIE M Ba)KHbIE CBOMCTBA
TPEYTOIbHUKOB.

B nanHOl Teme qOKa3bIBae€TCs OfHA W3 BAXKHEUIIHUX TEOPEM T€OMETPUU —
TEOpeMa O CyMMe YIIOB TpeyroibHuKa. OHa MO3BOJSET AaTh KIACCU(PHUKALUIO
TPEYTOJBHUKOB MO yrjiiaM (OCTPOYTOJIbHBIM, MPSMOYTOJbHBIN, TYNOYTOJbHBIN), a
TaKX€ YCTAaHOBUTH HEKOTOPbHIE CBOWMCTBA M MPU3HAKU PABEHCTBA MPAMOYTOJbHBIX
TPEYTOIbHUKOB.

[ToHsiTHE pacCTOSHUSA MEXKY MapaUIeIbHBIMU NPSIMBIMU BBOJUTCSI HA OCHOBE
JIOKa3aHHOM TIPEBAPUTEIILHO TEOPEMBbI O TOM, UYTO BCE€ TOYKHM KaXJ0M W3 JIBYX
napajjieIbHbIX NPSIMBIX PABHOYAAJIEHBI OT APYroMl MpsiMOM. DTO MOHSITUE WUIPAET
BaYKHYIO POJIb, B YACTHOCTH MCIIOJIB3YETCS B 3a7ja4axX Ha MMOCTPOEHUE.

[Ipn pemeHun 3amady Ha TOCTPOEHUE B 7 Kiacce CIEAYET OTrPaHUYUTHCA
TOJIBKO BBITIOJTHEHWEM M OMUCAHUEM MOCTPOCHUS UCKOMOM (QUTyphl. B oTAenbHbIX
CIy4yasiX MOXHO IIPOBECTH YCTHO aHajdu3 M JOKAa3arelbCTBO, a DJIEMEHTHI
UCCJIEIOBAHUS JTOJDKHBI IPUCYTCTBOBATh JIMIIb TOINA, KOIZA 3TO OrOBOPEHO
YCIIOBHEM 33/1a4HU.

IToBTOpenne. Pemenue 3aga4 (9 4.)

Ocnosnas yenv. ITlOBTOpUTH, 3aKpenuTh U 0000mUTH OCHOBHBIE 3YH,
MIOJIYYEHHBIE B 7 KJlacce.

AJITEBPA 8 kiacc (105 yaca)

Auredpanuyeckue apoou (21 u)

[Tonsitue anrebpanueckord apoO6u. OCHOBHOE CBOMCTBO alreOpamdecKou
npoou. CokparnieHue anredpandeckux Apooeii.

CrnoxeHue U BRIUUTAHHUE alreOpandecKux ApoOei.

YMHOXKEHME ®W  JeieHHe — anreOpanyeckux — apobeil.  BosBenenue
anredpandecKkoi ApoOH B CTETICHb.

Pammonanenoe  BepakeHue.  PamumonanbHOe — ypaBHeHue.  Pemenue
palMOHANIbHBIX YPaBHEHUN (TI€pBbIC MPEACTABICHUS ).

CremneHb ¢ OTPUILIATENLHBIM 1I€JIBIM [TOKa3aTeNIeM.

DyHKIUA y = \x. CBoiicTBa KBaJApPaTHOro kKopHs (18 4)

Paunonanbabie yncna. [loHsiTUE KBaJpaTHOTO KOPHS M3 HEOTPHULATEIHHOTO
yucina. MppaunonaneHble ynciia. MHOXKECTBO IEMCTBUTEIBHBIX YUCEIL.

Oynkius y =Vx, ee cBoiictBa u rpaduk. Beimykiaocts ¢yHkimn. OGIacTs
3HAYCHUM PYHKIIUU.

CaoiicTBa KBazpaTHbIX KopHeil. [IpeoOpa3zoBaHue BbIpaXXKEHUM, COAEPKAIINX
orepaIuio W3BJICYEHUS KBaJpaTHOTO KOPHSL. OcBobOoxaeHNE oT
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UPpALMOHATIBHOCTH B 3HaMeHaresiae ApoOu. Moaynb AEHCTBUTENBHOIO YHCHA.
I'padux bynxupn y = | x|. ®opmyma \x? =] x|.

Keagparnunas pynkuus. @yukuusa y = k/x (18 v)

®dyuknus y = ax’, ee rpadyK, CBOWCTBA.

OyHKus y = k/x, ee cBoilcTBa, rpaduk. ['unepbona. Acumnrora.

[Toctpoenue rpaduxoB Gyukiuit y = f(x+[), y= f(x)+m, y =f (x+l)+m, y = -
f(x), 1o uzBectHOMY TpaduKky QyHKIMH ) =f(X).

KBagparueiii TpexuneHn. Kpaapatuunas ¢yHKUMs, €€ CBOHMCTBa M rpaduk.
[lonsitue orpanmyeHHoil ¢pyHkiuu. [locTpoeHne m yteHue rpaduKoB KyCOUHBIX
(GyHKIUH, cocTaBaeHHbIX U3 Gyukuuii y =C, y = kx+m, y =k/x, y = ax’ +bx +c, y
=x, y = |x

I'paduueckoe perieHre KBapaTHBIX YPaBHEHUH.

KBaaparubie ypaBHenus (21 4)

KBagparnoe ypaBHenue. IlpuBeneHHoe (He TMPUBENEHHOE) KBaJIpPaTHOE
ypaBHenue. [lomHoe (HemonHoOe) KBaJpaTHOe ypaBHeHHe. KopeHb KBaapaTHOTO
ypaBHEeHUsA. PellleHME KBaJApaTHOrO YpPaBHEHUS METOJOM PpA3OXKEHUs Ha
MHOXHUTEJIU, METOJIOM BbIJICJICHUS MOJHOTO KBaApara.

JuckpumuHaHT. Dopmyiibl KOpHEH KBaJpaTHOro ypaBHeHus. Ilapamertp.
VYpaBHeHHE ¢ mapamMeTpoM (HadaabHbIE IPEJACTABICHUS).

AJITOPUTM pEIIEHHUS PallMOHAJIBLHOTO ypaBHEHUs. bukBajgpaTHOE ypaBHEHHUE.
Meton BBeIeHUSI HOBOU ITIEPEMEHHOM.

PanyoHanbHple  ypaBHEHHMs Kak MareMaTHYeCKUE MOJEIU  PEaJIbHBIX
CUTYaLIUH.

YactHble cirydan GopMysbl KOPHEH KBAJpaTHOTO YpaBHEHUS.

Teopema Buera. PasnoxkxeHue KBaAparHOro TpeXdjieHAa Ha JIMHEHHBIE
MHOKHUTEIH.

HUppanuonansHoe ypaBHeHHE. MeTOI BO3BEICHUS B KBAaApar.

Hepagencrtsa (15 v)

CBoiicTBa YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHOM. PelieHne HEpaBEHCTB C MNEPEMEHHOM.
JIuneiiHoe  HepaBeHCTBO.  PaBHOCuiIbHBIE  HepaBeHCTBA.  PaBHOcHibHOE
npeodpa3oBaHUEe HEPABCHCTRA.

KBagparHoe HepaBeHCTBO. AJITOPUTM PEIIEHUSI KBAAPATHOIO HEPABEHCTBRA.

Bospacraromas ¢ynkuus. YowBaromas gynkuus. VccnenoBanue ¢yHKIM
Ha MOHOTOHHOCTb (C UCII0JIb30BAHUEM CBOMCTB YHCJIOBBIX HEPABEHCTB).

[TpubnuxeHHple  3HAUYCHHUS  JCHCTBUTENBHBIX  YHCEN,  IOTPEITHOCTh
npUOIMKeHNsI, TPUOIKEHWE TO HEMOCTaTKy W M30bITKYy. CTaHIapTHBIA BUJ
YUCIa.

Teopust BeposiTHOCcTH. O000ma0mee moBTopeHue (12 4)

I'EOMETPHA 8 kaacce (70 yacoB)

Yeroipexyroibuuku (14 yacon)

MHOroyroJyibHUK, BBIITYKJIBII MHOT'OYT'OJIbHUK, YETHIPEXYTOJIbHHUK.
[lapannenorpamm, ero cBoiicTBa u npusHaku. Tpamneuus. [IpsmoyronbHUK, poMmoO,
KBaJpar, ux cBorcTBa. OceBas U LICHTPaJIbHAs CHMMETPUH.
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OcHoeHas yenb — U3yYUTh HauOoJiee BaXKHbIE BHUJIbI YETHIPEXYTOJIbBHUKOB —
napajuiejaorpaMmMm, — NpsSMOYTOJIbHUK, poMO,  KBajpar, Tpameuuro; JAarh
npejacTaBieHue o purypax, 00Jaaarnmx 0CeBOM WIK [IEHTPaIbHON CUMMETPUEH.

Jloka3aTtenbcTBa OONBIIMHCTBA TEOPEM JAHHOM TEMbl M PELICHHUS MHOTHUX
3a/1a4 MPOBOMAATCSA C IOMOUIBIO IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, MOITOMY
IIOJIE3HO UX MOBTOPUTH B HAYAJIE U3YUCHUS TEMBI.

OceBasg ¥ IeHTpaJibHag CHUMMETPHM BBOIATCS HE KakK NpeoOpa3oBaHHe
IUIOCKOCTH, a Kak CBOMCTBA TE€OMETpUYECKUX (QUryp, B  YaCTHOCTHU
YEThIPEXYTOJIbHUKOB. PacCMOTpeHHe 3TUX IOHATHM KaK JBWKECHUM ILIOCKOCTHU
cocTouTcs B 9 Kiacce.

Ilnomaas (14 yacos)

[lonssiTME  mOmWIanM  MHOrOyroiibHUKa.  [lnomanu  mpsMOYroJjibHHKA,
napajuienorpamMmma, TpeyrojibHuka, Tpaneuuu. Teopema [Tudaropa.

OcHogHas yenb — PACIIUPUTH M YIIIyOUTh MOJy4YEeHHbIE B 5—6 Kiaccax
NpeCTaBICHUS, yJaluxcss o0 M3MEpPEHHWU W BBIUMCICHUM IUIONIA/ICH; BBHIBECTH
dopMynbl  TUIOMAZEH MOPAMOYrojbHUKA, MapajuieorpamMma, TpEyrojibHUKA,
Tpareuu; 10Ka3arh OIHY U3 INIABHBIX TEOpeM reomeTpun — Teopemy lludaropa.

BoiBon  dopmyn  gis BeIUMCIEHMS — IUIOHIAAeH  MPSAMOYTOJIbHUKA,
napajuiesiorpaMma, TPEyroJibHUKA, TPaneluud OCHOBBIBAETCS HAa JBYX OCHOBHBIX
CBOMCTBAaX IUIOWIAJNEH, KOTOpPbIE MPUHHUMAIOTCS HMCXOAS W3  HANSAHBIX
NpeCTaBICHUH, a TaKkxke Ha (opmyle IJIomaay KBajapara, 000CHOBaHHUE KOTOPOH
HE SBJSIETCS 00s13aTENIbHBIM IS YYaIUXCS.

HeTrpaauunoHHON A HMIKOJIBHOTO Kypca SIBISETCS TeopemMa 00 OTHOLIEHUU
IJIOIIAEed TPEYTrOJIbHUKOB, MMEIOIMIMX MO paBHOMY yriy. OHa 1O3BOJISET B
JajabHeHIIeM AaTh MPOCTOE J0Ka3aTelbCTBO MPU3HAKOB MOAO0OUS TPEYroJbHUKOB.
B 3TOM cOCTOMT OIHO W3 NPEUMYIIECTB, OOYCIOBIEHHBIX PAaHHUM BBEICHUEM
HNOHATUS IJTOIIA/IH.

JlokazarenbcTBO TeopemMbl [Indaropa ocHOBBIBAETCS HAa CBOMCTBAX ILIOIIAICH
u Qopmynax g IJIOMAJEH KBajpara M MPsSMOYTroibHUKA. JlOKa3bIBaeTCs Takke
Teopema, obparHas Teopeme Iludaropa.

IHonoOHbIe TPeyroabuuku (19 yacon)

[Tomo6ubie Tpeyronbuuku. [Ipu3Haku mogoOust TpeyronbHUKOB. [IpumeHenune
no7i00us K J10Ka3aTeIbCTBY TEOPEM U pelieHuo 3aaa4. CuHyc, KOCUHYC U TaHT€HC
OCTpPOTO yIvIa IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHosHas yenb — BBECTH TOHATHE MOMOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh
MPU3HAKUA TOO0USI TPEYrOJIbHUKOB M HMX MPUMEHEHHMS; C/eJiaTh NEpBbIM IMIar B
OCBOCHHUH YYaIIMMUCS TPUTOHOMETPHUUECKOTO anmnapara reOMETPHUU.

Onpenenenue  MNOAOOHBIX  TPEYTOJBHHKOB  JA€TCsi HE HAa  OCHOBE
npeobpazoBaHus MoAoOHMs, a Yepe3 PaBEHCTBO YINIOB M MPOMNOPIHUOHAIBHOCTH
CXOJICTBEHHBIX CTOPOH.

[Ipu3Haku nogoOust TPEYroIbHUKOB JI0KA3bIBAIOTCS C MOMOIIBI TEOPEMBI 00
OTHOLLICHUH UIOMIAJIEN TPEYTOJIbHUKOB, UMEIOIIUX IO PABHOMY YITIY.

Ha ocHoBe mpu3HAKoB MOIOOMS OKa3bIBa€TCSd TEOpEMa O CPEOHEH JIMHUU
TPEYTOJIbHHKA, YTBEPKIACHHE O TOYKE MEPECEUCHUs MEIWAaH TPEYroJbHUKA, a
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TaKKe JIBa YTBEPXKICHHS O MPONOPLHUOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM
TpeyroibHuke. JlaeTcs mpencraBieHne O MeTofe IonoOus B 3ajadax Ha
IIOCTPOCHHUE.

B 3akitoueHne TemMbl BBOJATCA 3JEMEHTHI TPUTOHOMETPUH — CHUHYC, KOCHHYC
Y TAHT'€HC OCTPOTO yIVIa MPSMOYTOJIbHOTO TPEYTOJbHUKA.

Oxpy:xHoCcTb (16 4acoB)

B3anMmHOEe pacnonokeHHMe MpsSMOM M OKpyKHOCTH. KacarenpHas K
OKpY>KHOCTH, €€ CBOMCTBO U IpU3HAK. l[eHTpasbHbIe U BIIMCAaHHBIE YIUIBl. YeTsipe
3aMevareIbHbIe TOUKU TPEYrojibHUKA. BricanHas U onucaHHas OKPYKHOCTH.

OcHoséHasi yenb — PACIIUPUTH CBENEHUS 00 OKpPY>KHOCTH, IONYYEHHBIE
yYallUMHUCsL B 7 KJacce; M3y4YUTh HOBbIE (DAKThI, CBS3aHHBIE C OKPYKHOCTBIO;
MO3HAKOMUTH YUAIIUXCA C YETHIPbMS 3aMEUATEIbHBIMU TOUKAMH TPEYTOJIbHUKA.

B nanHoli Teme BBOAWUTCS MHOTO HOBBIX MOHSATHI U PacCMarpuBa€TCs MHOTO
YTBEPKJICHUH, CBSI3aHHBIX C OKPYXXHOCTBHIO. JI1sl MX YCBOCHHUSA CIEAYET YACIUTh
00JIBIIIOC BHUMAHUE PEIICHUIO 3a/ay.

YTBepKIeHHUsS O TOUKE NepeceueHuss OMCCEKTPUC TPEYrojJbHUKA U TOYKE
NEepeCceYeHrs CEPEAUMHHBIX MEPHEHIUKYISIPOB K CTOPOHAM TPEYTrOJIbHUKA
BBIBOJISITCSL KaK CJIEACTBUS M3 TEOPEM O CBOMCTBAX OMCCEKTPHCHI yIia U
CEpEeIMHHOTO TEPIECHANKYIApA K OTpe3Ky. TeopemMa 0 TOUKE MEPEeCceuyeHUs BBICOT
TPEyroJibHUKA (MM UX MPOJIOJKEHUIN) TOKA3bIBAETCS C MOMOIIBIO YTBEPKACHUS O
TOYKE IePECEUECHUS CEPEANHHBIX MEPIICHANKYISPOB.

Hapsiny ¢ Tteopemamu 00 OKPYXHOCTSIX, BIHUCAHHONM B TPEYrOJIBHUK U
OMMCAaHHOM OKOJI0O HEro, paccMarpUBAIOTCS CBOWCTBO CTOPOH OINMCAHHOTO
YETHIPEXYTOJIbHUKA U CBOMCTBO YIVIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

IToBTOpenue. Pemenue 3agau (74acos)

Ocnosnas yenv. TlOBTOpPUTH, 3aKpenuTh W 0000IIUTH OCHOBHBIE 3YH,
MOJIy4YeHHBIE B 8 KJ1acce.

AJITEBPA 9 kaacc (102 yaca)

PaunmonanbHble HepaBeHCTBA M UX cucTeMbI (16 4)

Jlunelinple W KBaJpaTHble HepaBeHCTBAa (MoBTOpeHue). PanmoHanbHOE
HEpPaBEHCTBO. MeTOI HHTEPBAJIOB.

MHoecTBa U ONepaluy HaJl HUMH.

Cucrtema HepaBeHCTB. PelieHue cucTeMbl HEPABEHCTB.

Cucrembl ypaBHenni (15 u)

PanronanbHOe ypaBHEHHE ¢ ABYMS NepeMEHHbIMU. PellieHne ypaBHEeHUs p(X;
y) = 0. PaBHOCUIIbHBIE ypaBHEHUS C JIByMs NepeMeHHbIMU. PopMyna pacCTOSHUS
MEXTy JBYMs TOUKAMU KOOPAMHATHOM I1ockocTH. ['paduk ypaBHeHus (x - a)’+ (v
-b)’ =r’. Cucrema ypaBHEHWH C JIByMs IIEPEMEHHBIMH. PellleHHE CUCTEMEI
ypaBHeHU. HepaBeHCTBA U CUCTEMBI HEPABEHCTB C ABYMS IEPEMEHHBIMM.

Meronpl  pemieHuMs ~— CUCTEM  ypaBHEHUW  (METOJ — MOACTaHOBKH,
anreOpanyecKoro CJOXKEHUs, BBEICHHUS HOBBIX NEPEMEHHbIX). PaBHOCHMIBHOCTD
CHUCTEM YpABHECHUM.

Cucrembl ypaBHEHHM KaK MaTeMaTH4eCKUE MOJIEIIA PEATbHbBIX CUTYAIUH.
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YucioBbie pyHkuuu (25 49)

Oyukiusa. HesaBucumas nepeMeHHas. 3aBucumas nepemeHHas. OOnacTb
onpezaenenus pyHkuuu. EctecTBeHHas obnacte onpeneneHus Gpynkuuu. O0nacTb
3HAYEHUN (PYHKIUH.

CnocoObl 3aanus (QyHKIMU (QHAIUTUYECKUM, Tpaduyeckuil, TaOIUYHBIM,
CJIOBECHBII1).

CpoiictBa  (QyHKIUH (MOHOTOHHOCTh, OIPAHUYEHHOCTbH, BBITYKJIOCTb,
HamOoJplllee W HauMMEHbIIEe 3HAueHUs, HeNpepelBHOCTH). VccnenoBanue
bynxumit: y = C, y=kx+m, y =kx’, y =~x, Ny =k/i, y =|x|, y =ax?+bx +c.

YerHble W He4yeTHble (YHKUUU. AJTOPUTM HCCIENOBaHUS (YHKIUMU Ha
4eTHOCTb. ['padku YeTHOM U HEYETHOU (PYHKIIMA.

CrenenHas (yHKUMS C HaTypaJIbHbIM TOKa3aTesieM, €€ CBOMCTBa U Trpaduk.
CrenenHass (yHKUMS C OTPULIATENBHBIM LIENBIM IOKa3aTeleM, €€ CBOMCTBa U

rpadux.
OyHKIHA y = 3\x, ee cBOiCTBA I rpaduxk.
IIporpeccun (16 4)
Uucnosas [IOCJIEA0BATEIBHOCTD. Crioco6sl 3a71aHus YUCJIOBBIX

MOCJIEIOBATEIbHOCTEN (QHATMTUYECKUM, CIIOBECHBIN, peKyppeHTHbI). CBolicTBa
YHUCJIOBBIX MTOCIEA0BATEIBHOCTEM.

Apudmernyeckass nporpeccus. dopmyna n-ro uiena. dopmyna CyMMBbl
YJICHOB KOHEUHOU apu(pMeTHUeCKON Mporpeccuu. XapakTepucTUIeCKoe CBONCTRO.

I'eomerpuueckass mnporpeccud. dopmyna n-ro uneHa. PopMmyna CyMMBI
YJIEHOB KOHEYHOW T'€OMETPUYECKON MPOrpeccur. XapakTEPUCTUUECKOE CBOMCTBO.
[Iporpeccuu 1 6aHKOBCKHE pPaCUETHI.

JjieMeHThl KOMOMHATOPUKH, CTATUCTUKHU M TeOPUHU BepositHocTei (12 1)

Komb6unaTtopusie 3agaun. [IpaBuno ymuoxenus. ®akropuain. [lepecraHoBKH.

['pynnupoBka wuHbopmaruu. OOmuii psa gaHHBIX. KpaTHOCTH BapuaHTHI
u3Mepenus. TabnuuHoe mnpencraBieHue wuH@opmanuu. Yactora BapUaHTHI
I'paduueckoe mpencranenue umHbopmaruu. [loauron pacmnpenencHus: TaHHbBIX.
I'mctorpamMmma. UucnoBble XapaKTEPUCTUKU JAHHBIX H3MEpeHHs (pa3Max, MOJa,
cpeJiHee 3HauUCHHE).

BepositHocts.  CoObiTHE — (CilyyaliHO€, JOCTOBEPHOE, HEBO3MOXKHOE).
Kiaccuueckass ~ BEpOATHOCTHas cxema. IIpoTuBONONOXHBIE COOBITHSI.
HecoBmecTHble coObITHA. BeposTHOCTH CyMMBI AByX cOOBITHI. BepodaTHOCTh
IIPOTUBOIIONOKHOTO cOoObITHS. CTaTucTHUecKass YCTOWYMBOCTh. CTaTucTHYEcKas
BEPOSITHOCTb.

Oo0o0marmee nosropenue (18 4)

IFEOMETPHSA 9 kaacc (68 uacoB)

Bexropsl. Metoa koopauHar (18 yacos)

[lonsitue Bektopa. PaBeHCTBO BekTOpOB. ClI0KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YKCIIO. PasiioxkeHue BEKTOpa Mo JBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunarel BekTopa. [Ipocreiimne 3a1a4ym B KOOpAUHATAX. YPABHEHUS
OKPY>KHOCTH U nIpsiMOU. [I[puMeHeHrne BEKTOpPOB U KOOPAWHAT MPU PEIIEHUN 3a]1a4.
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OcHoeHas yenb — HAYYUTh YYalllUXCSl BBINOJHATH ACHCTBUS HAJ BEKTOPAMH
KaK HallpaBJIEHHBIMU OTPE3KaMH, YTO BaXKHO JIJIsi MPUMEHEHUS BEKTOPOB B (PU3HKE;
MO3HAKOMHUTb C HCIIOJIB30BAHUEM BEKTOPOB M METOAA KOOPJAMHAT IMPHU PELICHUU
reOMETPUYECKUX 3a/1au.

Bextop omnpenensercs Kak HalpaBICHHBIM OTPE30K W JCUCTBUSA HaL
BEKTOpAaMH BBOASTCA TakK, Kak 3TO MpUHATO B ¢usuke, T. E. kak nedcTBus ¢
HanpaBJIEHHBIMU OTpe3kamMu. (OCHOBHO€ BHHUMAHHME JOJDKHO OBITh YIENEHO
BBIPAOOTKE YMEHUU BBITIOJIHSAThL ONEpallMi HaJl BEKTOpaMU (CKJIAJbIBATh BEKTOPHI
M0 MpaBWjiaM TPEYrojdbHUKA W TMapajieJorpamMma, CTPOUTb BEKTOP, PaBHbIN
pPa3HOCTU JIByX JIaHHBIX BEKTOPOB, a TaKXE€ BEKTOP, PABHBIA MPOU3BEICHUIO
JAHHOTO BEKTOpa Ha IaHHOE YHCIIO).

Ha npumepax moxasbiBaeTcsi, Kak BEKTOPbl MOTYT MPUMEHSTHCS K PEIICHUIO
reoMeTpuueckux 3anaad. JleMmoHnctpupyerca 3pQPeKTuBHOCTh NMPUMEHEHUs (opMyi
JUIs KOOPJIMHAT CEepelIMHbl OTpEe3Ka, PACCTOSHUA MEXAy JABYMsS TOYKAMH,
ypaBHEHUN OKPYKXHOCTU M TPSIMOM B KOHKPETHBIX T€OMETPUUCCKUX 3a/1auax, TeM
CaMbIM JIaeTcsl MpeACTaBlIeHHe 00 U3yYeHUU TeOMETPUUYECKUX (PUTYDP C MOMOIIBIO
METOZIOB aJIr€OpHI.

CooTHOLIEHUSI MeKAY CTOPOHAMH M yIIIaMH Tpeyroibuuka. CkajasipHoe
npousseaeHne BekTopos (11 yacos)

CuHyc, KOCUHYC U TaHTEHC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. Perienue
TPEYroJbHUKOB. CKaJISIpHOE MPOU3BEAECHNUE BEKTOPOB U €T0 IPUMEHEHHE B
TEOMETPUUECKUX 3a/1a4ax.

OcHosnas yenb — pa3BUTh YMEHUE yYalIUXCS IPUMEHSTh
TPUTOHOMETPUYECKUH anmapar IpH pelIeHUH T€OMETPUYECKUX 3a/1ad.

Cunyc u xocunyc mgroboro yrma ot 0° mo 180° BBOASTCA C TOMOIIBIO
€AMHUYHOM MOITYOKPYKHOCTH, JOKA3bIBAIOTCA TEOPEMbI CHUHYCOB U KOCHHYCOB U
BBIBOJUTCS €1le ofHa (hopMysa IJIOMAIu TPEYrodbHUKa (TTOJIOBUHA TPOU3BEICHUS
JIByX CTOPOH HAa CHHYC yIJla MEXAYy HHMH). OTOT anmapar HOPUMEHSAETCS K
PELIECHUIO TPEYTOIbHUKOB.

CkansipHO€ TIPOM3BEICHUE BEKTOPOB BBOAUTCS Kak B (pu3uke (Mpou3BeICHHE
JUIMH BEKTOPOB HAa KOCHHYC yIlIa MEXIy HUMHU). PaccMmarpuBaroTcs CBOWCTBa
CKaJIIPHOTO TMPOU3BEACHUS U €r0 NMPUMEHEHHE NPH PEIICHUH T€OMETPUUYECKUX
3a/1ad4.

OcHOBHOE BHUMaHHE CIEAYeT VYACIUTHh BBIPAOOTKE IMPOUYHBIX HABBIKOB B
MPUMEHEHUN TPUTOHOMETPUYECKOIO ammapara MNpU PElICeHUH Te€OMETPHUUYECKHUX
3a/ad.

JJiMHa OKPYKHOCTH U IIoaab Kpyra (11 yacos)

[IpaBusibHBIE ~ MHOTOYrOJbHUKUA.  OKpYKHOCTH,  ONKHCAHHas  OKOJIO
MPaBUJIBHOIO MHOTOYIOJIbHMKA W BIHcaHHas B Hero. [loctpoeHne npaBuibHBIX
MHOTOYrOJIbHUKOB. [[nnHa okpyxHocTu. [lnomans kpyra.

OcnogHas yenb — PACIIMPUTh 3HAHUE YYAIIMXCA O MHOTOYTOJIBHHUKAX;
pPacCMOTPETh MOHATHUS JIJIMHBI OKPYKHOCTU W TUIOLIAU Kpyra U (OPMYIbI ISl UX
BBIYMCIICHUSL.
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B Hawane Tembl gaeTcs ompeleNieHUE MPaBUIBHOIO MHOIOYTOJbHHMKA, U
paccMaTpuBarOTCS TEOpeMbl 00 OKPYXKHOCTAX, OINHCAHUE OKOJIO MPaBUIBLHOTO
MHOIOYTOJIbHUKAa M BOUCAaHHOW B Hero. C MOMOINIbIO OMHCAHHOW OKPYXHOCTH
pelarTes 3aa4u O MOCTPOCHUM MPABWIBHOTO MIECTUYTOJIBHUKA U MPABUIBLHOTO
2n-yroibHUKa, €CJIM J1aH MPaBUILHBIN #-YTOJBHUK.

DopMyIibl, BBIpaXKalolle CTOPOHY MPABUJILHOTO MHOTOYTOJBHUK U PaguycC
BIIMCAaHHONW B HEro0 OKPYXHOCTH 4Yepe3 paguyc OIMHCAHHOW OKpPYKHOCTH,
UCIIONB3YIOTCST TIPU BbIBOZIE (POPMYNT JUJIMHBI OKPYKHOCTH M IUIOIIAIUA Kpyra.
BriBog omupaeTcs Ha MHTYUTHBHOE TMPEJACTABICHHE O Tpenesie: Mpu
HEOTPAaHUUYCHHOM YBEJIMUYEHUU 4YHCIa CTOPOH MPAaBUJIBHOIO MHOTOYTOJbHUKA,
BIIUCAHHOTO B OKPY)XHOCTh, €T0 MEPUMETP CTPEMUTCS K JIJIMHE ATOU OKPY>KHOCTH,
a TUIOIA/Ib — K IJIONIAJN KPyra, OTPaHUYEHHOTO OKPYKHOCTBIO.

JABu:kenns (8 yacos)

OtoOpaxxenue miockoctu Ha cebs. Ilonsatue paBuwxkenus. OceBas
neHTpanbHas cumMmerpuu. [lapanmnensubiit mepenoc. IloBopor. Hamoxenus u
JBHOKCHUS.

OcHosHasi yenb — TO3HAKOMUTH YYalIUXCSl C TOHATHE: JABWKEHUS U €ro
CBOMCTBaMH, C OCHOBHBIMH BHJIaMH JIBUKCHUH, C B3aWMOOTHOIICHUSMHU
HaJIO)KCHUH U IBUKCHUM.

JIB>KeHHE TIJIOCKOCTH BBOJAMTCS KaK OTOOpa)K€HUE TUIOCKOCTH Ha ceos,
COXpAaHSIIOIIEE PACCTOSTHUE MEXTy ToukaMmu. [Ipu pacCMOTpeHUN BUIOB ABUKECHUMN
OCHOBHOE BHUMAaHHE YIEIAETCS MMOCTPOCHUIO 00pa30B  TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTOJILHUKOB TPU OCEBOM M IEHTPAJIBHONM CUMMETPHUSAX, NapaijieIbHOM
nepeHoce, moBopoT. Ha »ddekTHpIXx mnpuMepax IOKa3bIBaeTCs IPUMEHCHHE
JBM)KCHUH MPU PEIICHUU T€OMETPUUECKUX 3a/1ad.

[ToHsiTHE HaANOXEHUS OTHOCUTCS B JAHHOM Kypce€ K YHCIYy OCHOBHBIX
noHATHil. JloKa3pIBaeTCsl, 4YTO TMOHSATHS HAJIOXKEHUS U JBWKCHUS SBIISIIOTCS
DKBUBAJICHTHBIMH: J1I000€ HAJIIOKCHUE SBISICTCS JIBIDKCHHEM INIOCKOCTH U
obOpartHo. M3yueHne J0Ka3aTebCTBA HE SIBISETEe 00s13aTeIbHBIM, OJHAKO CIICIyeT
PacCMOTPETH CB3b MOHATUI HAJIOKEHUS U JBUKCHUS.

HavaabHble cBeleHUs U3 cTepeoMeTpun (8 yacoB)

[Ipeamer  crepeomerpuu. I'eomeTpuueckne Tena W MOBEPXHOCTH
MHoOrorpaHHUKM: Tpu3Ma, Mapajieienunes, nupaMmuaa, GOpPMYIbl s
BBIYUCIIEHUA UX 00beMOB. Tena W MOBEPXHOCTH BpAIICHUS: LWIMHAP, KOHYC,
chepa, map, GopMyIIbI 1Tl BEIYUCIICHHUS WX TUTOMIAJISH MOBEPXHOCTEH U 00bEMOB.

OcHosHnas yenb — NaTh HaYaJIbHOE MPEJICTABICHUE O TeNaX U MOBEPXHOCTAX B
MPOCTPAHCTBE;, IMO3HAKOMHUTH YYAIIUXCS C OCHOB HOBBIMH (popmymamu st
BBIYHCIICHUS TUIOIAJIeH TOBEPXHOCTEH U 00BEMOB TEJL.

Paccmotpenne npocTedinx MHOTOTPAaHHUKOB (MPU3MBI, Mapalijieienumesa,
MUPaMUJIbl), & TAKXKE TET U MOBEPXHOCTEH BparieHuil (uinHapa, KoHyca, cdepsl,
mapa) MOpPOBOAUTCS HA OCHOBE HAMVISAJIHBIX MpEACTaBICHUN, O€3 MPUBICUCHUS
akcuoM crtepeomeTpuu. DopMmynbl i BBIUKUCICHHS OOBEMOB YKa3aHHBIX TeJ
BBIBOJISITCS HAa ocHOBe npuHIua Kapanbepu, GopMynbl AJisi BRBIYUCICHUS TUIOLIAN
1 OOKOBBIX IOBEPXHOCTEW IIWIMHAPA M KOHYCAa MOJYyYarOTCd C TOMOIIbBIO
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pa3BepTOK JTHX MOBEPXHOCTEH, dopMyna Ttwiomaad cdhepsl MPUBOIUTCA 0e3
000CHOBaHUS

00 akcuomax reomerpuu (2 yaca)

becena 06 akcuomMax reoMeTpuUu.

OcHosnas yenp — Aatrh 0oliee TIIyOOKOE MPECTABICHUE O CUCTEME aKCHOM
TUTAHUMETPHH U aKCHOMATHYECKOM METOJIE.

B nanHOM TeMe paccka3bIBaeTCs O Pa3IUYHBIX CHCTEMaX aKCHOM T'€OMETPHH,
B YACTHOCTH O PA3JIMYHBIX CIIOCOOAX BBEICHUS TOHITHS paBEHCTBA (PUTYD.

IHoBTOpenne. Pemenue 3aga4 (10 yacos)

OcHosnas yenv. IloBTOpuTh, 3aKpenuTh U 0000mUTHL OcHOBHbIe 3YH 3a
OCHOBHYIO IITKOJY.

TEMATHYECKOE IINTAHUPOBAHUE

Ne 2 XapakTepucTuKa OCHOBHBIX BH/IOB
YPOK H3yuaemplii MaTepuall = S |AeATEJbHOCTH Y4YEeHHKAa (HA YPOBHe Y4YeOHBIX
S N N

a < § | neiicTBuii)

YVpasHeHue ¢ 00HOU NePeMeHHON», «KOOPOUHAMHASL NPAMASLY,

peulenus  MeKkCmogvlx 3a0ay, peulamsv JUHEUHble VYPAGHEHUs, BbINOJHAMb NOCMPOEHUs Ha
KOOPOUHAMHOU NPAMOU;

AHATUMUYECKYI0 U CILOBECHYIO (hOPMblL NPeOCMA8IeHUs. YUCTIOBbIX NPOMENCYNKOS.

Aureopa 7 kaacc (105 yacoB).
MaremaTnueckuil I35IK. MaTeMaTnueckas MOJENb

l!eﬂb.‘

- paseumue NOHSMUU  «MAMeMamu4eckull s3vlK», «MamemamudecKas Moae.flb», «IUHEUHOEe

- 081a0€eHUe YMeHUeM Onpedeisims U0 MAMEMAMUYeCcKol MOOeu;
- COBEPUICHCMBOBAHUE YMEHUSI UCHOIb3068AMb MEeMOo0 MAMeMamuiecko2o MoOeiuposanus O

-0Cc80eHUe NOHAMUSL «YUCTIO8OU npoOMeNCYmoK», YMEHUA UCNOIb306AMb 2eomempudecKyro,

BbINOJHATE 3JIEMEHTapHBIC 3HAKOBO-
CUMBOJIMYCCKUE JICUCTBHS: MPUMEHSITh OYKBBI IS
3 0003HAaYEHNs YUCET, I 3aIMMCH OOIINX
YTBEPXKICHHIA; COCTABJIATH OyKBCHHBIC BHIPAYKCHUS
10 YCJIOBHUSIM, 3a/IaHHBIM CIIOBECHO, PUCYHKOM WJIA

UYucnoBeie u anredpandeckue

YEepTEHKOM; MPeodPa3oBLIBATh allrcOpanyeCcKue
CYMMBI U NPOU3BEICHUS (BBIOJIHSITH IPUBEICHUC
2 M0JIOOHBIX CJIaraeMbIX, PACKPBITHE CKOOOK,
YIPOIIEHHE TPOU3BEICHHIA ).

BoiuncasTs yuclioBoe 3HaYeHHE OyKBEHHOTO

BBIP)XEHUS; HAXOAUTH 00JIaCTh JIOMYCTUMBIX
3HAQYEHUN [TIEPEMEHHBIX B BBIPAKCHUHU.

3 Pacno3snaBarh JIMHENHbBIE YPAaBHEHHUS.
Pemiarb nuHENHHbIC YPAaBHEHUS.

Pemiath TeKCTOBBIE 3a/1a4U alNreOpanuecKum

1-3
BBIPAKEHUS

4.5 Yo Takoe MaTeMaTU4ECKUM
SA3BIK

6-8 UYro Takoe mareMaTuyecKas
MOJEIIb

9-10 JInneliHO€ ypaBHEHUE C OJHOU

CHOCcOoOOM: MEPEXOTUTH OT CIIOBECHON (POPMYIIHPOBKH
YCIIOBHS 3aJIa4M K ajreOpanyeckoil MOAeIH MyTeM
2 COCTaBJICHUSI ypaBHEHUS; peLIaTh COCTABICHHOE

TICpEMCHHON YPaBHEHUE; HHTEPNPETHPOBATH PE3Y/bTAT.
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Ne 2 XapakTepucTHKA OCHOBHBIX BH/IOB
YPOK N3yuyaemblii MmaTepuaJ = S |AeATEJbHOCTH Y4YeHHKAa (HA YPOBHe Y4YeOHBIX
=] o o
a < T | neiicTBuii)

11-12 | KoopaunaTtHast mpsiMast 2
13 Kontpoabnas padora Ne 1 1

Jluneiinast pyHKIMS

enb:
- pazeumue NOHAMUL «KOOPOUHAMHAS NIIOCKOCHbY, «TUHEUHAS PYHKYUAY, «2PAPUK TUHENHO20
VPABHEHUsL C 08YMS NEPEMEHHBIMUY, ANCOPUMMA NOCMPOEHUs 2paduKa;
- o81adenue ymeHuem cmpoums npamyro, yOO1emeopaiouyto ypasHeHuro ¢ 00HOU NepeMeHHO,
-061a0eHUe yMeHueM NPUMEeHAMsb an2opumm npeobpazoeanus IUHEUH020 YPAGHEHUsL C 08YMS
nepemMeHHbIMU K 8UQY TUHEUHOU (YHKYUU.

BoruncasaTs 3Ha4eHUs QyHKIMHA, 3a1laHHBIX
dbopmynamu (TIpu HEOOXOIMMOCTH MCIOJIbL30BATh
KaJbKYJIATOD); COCTABISATH TaOIUIBI 3HAUCHUM
14-15 | KoopauHaTHas TIIOCKOCTh 2 (GyHKIMIA.

CrpouTthb 10 Toukam rpapuku GyHKIHH.
OnucpIBaTh CBOMCTBA ()YHKIIMH HA OCHOBE €€
rpaduyeckoro mpencTaBICHHUS.

OsjyageHHne yMEHUEM ONPENETATH 10 (popMmyrie
JluHelHOe ypaBHEHHUE C JABYMSI 3 B3alMHOE PACIIOJIOKEHUE TPaPUKOB JTMHEWHBIX
MEPEMEHHBIMH U €ro Tpaduk GyHKUINH.

MopneanpoBarh peaabHbIe 3aBUCUMOCTH (GopMyliaMu

16-18

U rpaduKamu.
19.21 Tluneiinas QyHKIHS 1 €€ 3 Yurarh rpadyKu peantbHBIX 3aBUCHMOCTEH.

: rpacbuk Hcnoab3oBaTh QyHKIMOHATBEHYIO CHMBOJIHKY JUIS
3aIiCcH Pa3HOOOPa3HBIX (DAKTOB, CBSI3aHHBIX C

paccMarpuBaeMbIMU (GYHKIMSIMH, 000TaIas ombIT
BBITIOJTHEHHSI 3HAKOBO-CUMBOJIMYECKUX JICHCTBUM.
CTtpouTthb peyeBbie KOHCTPYKILIUU C UCTIOIB30BAHUEM
(bYHKIMOHATBHON TEPMUHOJIOTHH.

Hcnonb30BaTh KOMITBIOTEPHBIE POTPaAMMBI IS 10~

22 Jluneitnas GyHkius y = KX 1

cTpoeHMs rpaduKOB GYHKIMMA, A1 MCCIEOBaHUS
HOJIOKEHUS] Ha KOOPAWHATHOM MJI0CKOCTH IpadUKoB
(GYHKIMI B 3aBUCUMOCTH OT 3HAYCHUH

1 K03((PUIIMEHTOB, BXOJAIIUX B (popMyTy.
Pacno3snaBaTh Bubl H3ydyaeMbIX (QyHKIUH.
IToka3pIBaTh CXeMaTHYECKH MOJIOKEHNUE Ha

Bzaumnoe PacCioJIOKCHHUE

23 N .
rpaduKoB JTUHEHHBIX QYHKIHIHA

KOOPJMHATHOH MI0CKOCTH TpauKOB (QYHKIIUHA.

24 Kontposbnas padora Ne2 1

Cucrtembl IByX TUHEHHBIX YPaBHEHHH ¢ IBYMS TIEPEMEHHBIMH
enb:
- 0CB8OeHUe NOHAMUU «cucmema 08YX TUHEUHbIX YPAGHEHULL C 08YMS NEPEMEHHBIMUY, «PeuleHUe CUCTeMbl
08YX UHEUHbIX YPAGHEHULL C 08YMS NEPEMEHHBIMUY
- 0gnaodenue ymenuem onpeoenamo, A6IAemcs iU napa yucen peuleHuem CUcmembl,
- 0gnadenue yMenueM peulams CUCeMy 08YX TUHEUHbIX YPAGHEHULL C 08YMS NepeMeHHbIMU
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Ne

YpoK
a

H3yuyaeMmblii MaTepuall

KoJ1-Bo
qacoB

XapakrepucTuka OCHOBHBIX BU/I0B
JIeSiTeILHOCTH Y4YeHHKAa (Ha YpOBHe Y4eOHbIX
el CTBHIA)

epaguueckum Memooom, Memooom noOCMaHo8KU,

Memooom aﬂee6pauqe01<020 CJLOJMCERUAL.

25-26 | OCHOBHBIC ITOHSTHS 2

27-30 | Merox moJICTAaHOBKHU 4
Merton anredpanyeckoro

31-34 AL aredp 4
CIIOKCHUS
CucTeMBbI IBYX JIMHEHHBIX
YpaBHEHUH C JIBYMS

35-39 | nepeMeHHBIMH KaK 5
MaTeMaTH4eCKHe MOJICITN
pEAIbHBIX CUTYallU

40 KontposbHas padora Ne3 1

Omnpenessitb, SBISIETCS JIU NIapa YUCET PELICHUEM
JTAHHOTO ypaBHEHUS C JIByMs [1E€PEMEHHBIMU;
NPUBOJAUTH IIPUMEPHI PELICHUS YPABHEHUN C ABYMsI
NIEPEMEHHBIMH.

Pemarsp 3a1aun, anredpandeckoil MOJENbI0 KOTOPBIX
ABJISIETCS. ypaBHEHUE C IByMSI IEPEMEHHBIMU;
HAXOMTb IIeTIbIC PEIICHUS IyTeM Iepedopa.
Pemath crucreMsl 1ByX YpaBHEHUN C JBYMs
NEPEMEHHBIMH, YKa3aHHBIE B CO/IEP)KAHUU.

Pemars TekcToBBIE 33/1auu alreOpanyecKum
crocoOoM:

MEPEXOANUTH OT CIIOBECHON (POPMYITUPOBKHU YCIOBUS
3a/1auu K anredpandeckoi MoJeny myTeM
COCTaBJICHUS CUCTEMBI YPAaBHEHHI; pelaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHHI; MH-
TEPIPETUPOBATH PE3YIbTAT.

CrpouTthb rpaduku ypaBHEHUH C IByMs
MEePEMEHHBIMH.

KoncTpynpoBaTh 5KBUBaJICHTHBIE pEUEBbIC
BBICKa3bIBaHMsI C UCIIOJIB30BAHUEM ANITeOpanueckoro
Y TEOMETPUYECKOTO S3BIKOB.

Pemiars 1 ucc1en0BaTh ypaBHEHNS U CUCTEMBI
ypaBHEHUH Ha OCHOBE (DYHKITMOHATHHO-TPa(UUIECKIX
MPEACTABICHUI ypaBHEHUM

Crenens ¢ HaTypaJIbHBIM IIOKa3aTcJIEM U €€ CBOMCTBa

!le./lb.'

0c80€eHUe CBOUCME CIMeNeHU ¢ HamypPalbHbIM NOKA3Amenem,
- 0@nadeHue ymenuem UCnoib308ams CEOLCMEA cmeneHu 01 npeodpa308anus aneedpauiecKux
BbIPAICEHUL

YTto Takoe CTENeHb C

41 1
HaTypaJIbHBIM ITOKa3aTeieM

42 TabGnua OCHOBHBIX CTEIlEHEHN 1
CBolicTBa CTENEHH C

43-44 2

HaTypaJIbHBIM IMOKa3aTCJICM

®opMyJIHPOBATH, 3aIMCHIBATH B CUMBOJINYECKOI
dbopme 1 000CHOBBIBATH CBOHCTBA CTEIIEHU C
HaTypaJbHBIM MOKa3aTesieM; MPUMEHSATh CBONCTBA
CTEINEHU TSI MPpeoOpa30BaHUs BEIPAKEHUN 1
BBIYHCIICHHH.

3HATh PUHLMIIBI COCTABICHUS MIPABUJI IPUMEHEHUS
TaOJIMIIBI CTENIEHEMN.

3HaTh CBOICTBA CTENIEHU C HATYpaJIbHBIM
IoKa3arejeM.

3HAaTh CI0CO0 MPECTABICHUS YMCIa B BUJIE
MIPOU3BEJCHUS CTEIICHEN.

OnuceIBaTh MHOKECTBO ILIEIBIX YHCEI, MHOKECTBO
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Ne 2 . XapakTepucTHKa OCHOBHBIX BH/I0B
YPOK H3yuaeMblii MaTepua =~ S |nmeATeNbHOCTH YueHHMKA (Ha YpPOBHe Y4eOHbIX
a S £ | neiicTBuii)
PALMOHAIBHBIX YHCENl, COOTHOIIEHUE MEXKTY STUMH
MHOKECTBAMH.

VYMHOXEHHUE U JIEJIEHUE

45 CTEIICHEH ¢ OIHHAKOBBIMH 1 CpaBHUBATh U YHOPAI0YNBATH PAIIOHATHHBIC
HOKA3aTeNSIMI YHCJIa, BBITOJIHATH BEIYHCIIEHHUS C paHI/IOHilJII)HI)IMI/I
YUCJIAMM, BBIYMCJIATD 3HAYCHUS CTEIICHEH C LIEIBIM
IIOKa3aTeJIeM.
16 CreneHb ¢ HyJIEBBIM 1
IoKa3arejieM
Opnounensl. Onepaiuu HaJl OJHOWICHAMHU
elb:

- 0CB80€HUE NOHAMULL KOOHOYJIEH Y, «KOIPDUYUEeHM 00OHOUNEHA», «CMAHOAPMHBIU 8UO OOHOYNEHA,
«CYMMA OOHOUTIEHOB»,

-0611a0€eHUe yMeHuem npUusooums 0OHOYLEH K CHAHOGPIMHOMY 8UQY, BbINONIHAMb CLONCEHUE, YMHONMCEHUE,
oenenue, 6036e0eHue 8 cmenenb 0OHOUIEHO8

47 ITouarue oxHOWIEHA. 1
CrangapTHbI BUJT OTHOWICHA 3HaTh MOHATHS: OJHOWIEH, CTAHIAPTHBIN BHU]I
48-49 | CnokeHue U BEIYUTAHUE 2 OJIHOYJIEHA.
OJTHOYJICHOB IIpuMeHSATh AITOPUTM TIPUBEACHHS OTHOUJICHA K
50-51 | YMHOXEHHE OTHOUICHOB. 2 CTaHJAPTHOMY BUTY.
Bo3sBenenue ogHousneHa B 3HaTh prEMBI COCTABICHUS MaTEMaTHYECKON
HaTypaJIbHYIO CTCTICHb MOJICTTH CUTYaIlu! B BUC OJHOWICHA.
52-53 | /lemenue oqHOWICHA Ha 2 YMeTh BBINOJHATH CI0KEHHUE, YMHOKEHUE, IETICHUE,
OJTHOYJICH BO3BEJCHHE B CTEIICHb OJTHOYICHOB
94 KontposbHas padora Ne 4 1
Muorowienbl. ApudmeTudeckre onepanuy Haj MHOTOWICHAMH
Ilens:

- 0CBOEHUe NOHAMUL KMHOSOUJIEHY», «CMAHOAPMHDIL 8UO MHOZOUIEHAY, KCYMMA MHO2OUNIEHOBY,

- 081a0eHUe YMeHUeM BbINONIHAMb 0elUCMBUs HA0 MHO2OUIEHAMU (CYMMA, PA3ZHOCMb),

- 081a0eHUe YMeHUeM MHO2OUIeH K CIMAHOAPMHOM) 8UDY,

- 0CBO€EHUe CNOCOO08 BLINOIHEHUSL YMHONCEHUSL MHO2OUNEeHA HA MHO2OYJIEH,

- 081a0eHUe YMeHUeM BbINONIHAMb 0eUCMBUS HA0 MHO2OUIeHaMU (VMHOdCeHUe U OeleHue);

- pazeumue yMeHUsi NPUMEHAMb NOJYYeHHble SHAHUSL OJisl YNPOWeHUS BbIPANCEHUN, PeleHUst YDAGHEHU,
MEKCMOBBIX 3a0aHu.

1 3HATh aJITOPUTMBI BBIITOJTHEHHS OCHOBHBIX OTIepaIiuii
55 OCHOBHBIC TTOHATHS C MHOTOYJIEHAMU
BBINOJHATE JelCTBUS ¢ MHOTOYJIEHAMM.
2 BbINOJIHATH Pa3IoKeHUE MHOTOUWICHOB Ha
MHOKUTEIIH.

CJ10’KEHHE U BHIYUTAHUE .
56-57 Pacno3HaBaTh KBaJ[PaTHbIN TPEXWICH, BHISICHATH

MHOTOYJICHOB
BO3MOKHOCTDH Pa3JIOKCHUSA Ha MHOXKHUTCIIN,
npeacraBjasdATh KBaI[paTHBIﬁ TPEXWICH B BUIC

2 MIPOU3BEICHUS JTUHEHHBIX MHOKHUTEIEH.
BbINOHATH AWCTBUS C MHOTOWJIEHAMM.
YMHOXEHUE MHOTOUJICHA Ha
58-59 OITHOWICH BbIBOAUTH POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS,
A NPUMEHSTH UX B IPEOOPA30BAHUIX BBIPAKECHUN U
BBIYHCIICHUSIX.
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Ne e - XapakTepucTuka OCHOBHBIX BH/I0B
YPOK N3yuaemblii MmaTepuaJ = S |AeATEJbHOCTH Y4YeHHKAa (HA YPOBHe Y4YeOHBIX
(=] o o

a < T | neiicTBuii)
3 BbINOJHATH Pa3ioKeHNE MHOTOYICHOB Ha
60-62 YMHOKEHHE MHOTOYICHA HA MHOKUTCIH. 5
MHOTOWICH Pacno3HaBaTh KBaJIpaTHBIN TPEXUWICH, BHISICHITH
BO3MOYKHOCTH Pa3JIOKCHHS HA MHOXHUTEIIH,
NPeACTABIATH KBAJAPATHBIN TPEXWICH B BUIC
5 MPOU3BEAECHUS JINHEMHBIX MHOKHUTEIICH.
63-67 DopMyIbl COKPAIIIEHHOTO I[IpumMeHSITH pa3TuvHbIC GOPMBI CAMOKOHTPOJIS TIPH
YMHOXEHUS BBITIOJIHEHUH TTPE0OpPa30BAHMIA.
1
68 Jlenenre MHOTOYJICHA Ha
OTHOYJIEH
69 Kourpoabnas pagora Ne 5 1

PaznokeHne MHOrO4WICHOB HA MHOKHUTEIIH

lleﬂb.'

OCB0€HUE NOHAMUA «PAZTIOHCEHUE MHOCOUYTIEHA HA MHOMCUMENU» U obnacmu e2o NPpUMEHEHUA,;
osnaoenue YMEHUEM BbLNOJIHAMb PA3/I0HCEHUE HA MHOMNCUMENU NYMEM 6bIHECEHUA 061/1/;820

MHONHCUMEIIA 34 CKO6KL£, cnocobom cpynnupoeKu,
osnaoenue YMEHUEM NPUMEHAMb NOJIYYEeHHble 3HAHUA ons ynpouienus BbIYUCTEHUL, peutenus

VPAaBHeHull
Uto Takoe pa3nokeHue
70 MHOTOYJICHOB Ha MHOXKMUTEIH B | 1
SBa;f;: CZI:IZI;I%;ZF o MHOKITOIS 3HaTh 00J1aCTH IPUMEHEHUS PA3JIOKECHHUS
71-72 34 CKOBKIL 2 MHOT'OWICHA Ha MHOKHUTEH;
73-74 | Clioco6 rpylinpoBKi 5 MIPUEMOB ITPUMEHEHUS zlleHoro coco0a st §
P a3IIOKCIIG MHOLOWLICHOB Ha YOPOIIEHUS BBIYUCICHUH, pEIICHUsT YPAaBHCHHH.
Baaners yMeHHEM BBITIOIHATH Pa3jIOKEHUE Ha
75-79 MHOMUTEIH € TIOMOLIBIO 5 MHO>XHMTEJIN ITyTeM BBIHECEHHUS 0OIIEro MHOKHUTEIIS
;{I);Egﬁ;g;(pameHHoro 3a CKOOKH, CITOCOOOM TPYIITUPOBKH.
P Baianers yMeHueM NPUMEHATH MOJTy4YeHHbIC 3HAHUS
43JI0ACHHAC MHOTOTICHOB Ha JUIS YIPOIICHUSI BHIYMCIICHUN, PEIIeHNs YpaBHEHUH.
80-82 MHOéKHTeHH ¢ TIOMOTLBIO 3 3HATH OHATHS «TOXKIECTBAY.
KOMOHHALHH Pa3IMIHBIX Baagerp npuéMoM J0Ka3aTENbCTBA TOKICCTB.
[TpUCMOB YMmeTs pemiath 3a7a44 10 alrOpUTMY, pelaTh 3a1a4u
83-85 CoxpalueHHe anrebpantecKkux 3 C IPUMEHEHUEM 2-3 aJrOpUTMOB.
npooeit
86 ToxxmecTBa 1
87 KonTpoabHas padora Ne 6 1
OyHKIMA y:X2
Henws:

- O3HAKOMJIEeHUe C nORAmMmuem ((KGQaPQmMUHa}Z d)yHKL;M}Z»,'

-0CB0€eHUe ANCOPUMMA NOCMPOEHUs 2paAduKa QyHyuu y = x

ypaeHeHul,
- pazeumue yMeHUus Yyumambv epaguxu yHKyuil.

2 aneopumma 2paguyeckozo peuienus

38




Ne S s XapakTepucTuka OCHOBHBIX BH/I0B
YPOK N3yuaemblii MaTepua =~ $ |/JdeATeJbHOCTH YYeHHKa (HA YPOBHe Y4YeGHBIX
=] o o

a < T | neiicTBuii)
HATb TOHATHS KBaJpaTHIHAs (yHKIHSD).
88-90 | dynxius y = x° u ee rpapux | 3 3nark no anpa as QyHKIL

BuiaseTs anropuTMOM OCTPOEHUS Tpaduka QyHITHH
— 2
y =X

BuiasieTs anropuTMOoM TpaguECcKOTO pereHus

Ipaduteckoe pemenue YPaBHEHUH U HEPABEHCTB.

91-92 N 2 o
ypaBHeHHii Pa3BuBaTh yMEeHUS YUTATh rPauKu QYHKITHIA.
3HATh NOHATUS «TOXKIECTBAY.
UT0 03HATACT B MATCMATIKS Buasers mpuéMoM J0Ka3aTeIbCTBa TOXKIECTB.
93-95 3 YMeThb pemark 3a1a4u 10 alrOpPUTMY, PEIaTh 3a1auu

3anuck y = f(x)

C IpUMEHEHUEM 2-3 aNropuTMOB.
HToroBasi KOHTpoOJIbHASA

96 1
pabora
I[IpuBOAMTH IPUMEPHI YHCIIOBBIX JTaHHBIX (IICHA,
pOCT, BpeMs Ha JJOPOTY | T. 1I.).
Haxoauth cpefnee apudmeTrdeckoe, pasmax, Mojaa
97- YHCIIOBBIX HAOOPOB.
Teopus BeposITHOCTH 4
100 IIpuBoauTH coepKaTeIbHBIC TPUMEPHI
UCTIOJIb30BAHUS CPETHUX JUTSI OTIMCAHUS JTAHHBIX
(YpOBEHB BOJIBI B BOZIOE€ME, CIIOPTUBHBIC IOKA3ATEIIH,
OTIpeNieNIeHUe TPAHUT] KIIMMATHYCCKHX 30H).
101- | MroroBoe moBTOpEHMNE 5
105
Hroro: 105
Ne Kot-Bo XapakTepucTHKa OCHOBHBIX BHU/IOB
- Tema NesATeJIbHOCTH Y4YeHHKa (Ha YpOBHe Y4eOHBbIX
/1 4acoB N N
meiicTBUil).

I'eomerpus 7 kaacce (70 yacos).

HauanpHbie reoMeTpUYEeCKUE CBEICHNUS.

l!eﬂb.’ cucmemamusupoeams 3HClHl/ll/7 yaaumuxcs 06 OCHOBHbIX ceoﬁcmeax npocmedumx
eeomempuueckux gueyp, 66ecmu HOHAmMuUe paseHcmaa uzyp.

@ opMyaHpoOBaTh ONpee/ieHNs U HILTIOCTPUPOBATH
MOHATHUS OTPE3Ka, JIydya; yIiia, IpsiMoro, 0CTporo,
TYHOTO U Pa3BEPHYTOTO YIIOB; BEPTUKAJIbHBIX U
CMEXHBIX YITIOB; OMCCEKTPHUCHI yITIa.

@ opMyJIMPOBATH ONIPEEIICHNS IEPIIEH IUKYIISIPHBIX
NPSMBIX; IEPICHIUKYIIAPA U HAKIIOHHOM K MPsIMOH;
CEPEIMHHOTO MEPIIEHIUKYIIApA K OTPE3KY;
pacno3HaBaTh 1 H300PakKaTh UX HA YEPTEXKaAX U
PUCYHKaX.

[Ipsimas u oTrpexok. Jlyd u yrod.
CpaBHEHHE OTPE3KOB U YIJIOB.
W3mepenue orpeskoB. U3mepenne |11
1 YTJIOB.

[ lepnieH TUKyISIpHBIE TIPSMBIE.
Pemenue 3anad.
KonrponbHas padora Nel.

TpeyrojbHUKHY.
Henv: cghopmuposams ymenue 0okazvleams pageHCmME0 mMpey2olbHUKOS, ONUPASAC, HA U3YUEHHble

NPUSHAKU, ompa60mamb HABbLIKU DEULeHU npocmeﬁmux 3a0a4 Ha nocmpoerue ¢ NOMOWbI0 YUPKYJIA U

39




VIUHEUKU.

[IepBblil IPU3HAK PABEHCTBA
TPEYTOJIbHUKOB.

MennaHbl, OUCCEKTPUCHI U BBICOTHI
TpEeyroJbHUKA.

BTopoii u TpeTuii TpU3HAKU
[PaBEHCTBA TPEYrOJIbHUKOB.

3asaun Ha IOCTPOEHHUE.

Pemenne 3amay.

KonrponbHas pabora Ne2.

@D opMyJIMPOBATH ONIPEEIICHNUS IIPSIMOYTOJIbHOTO,
OCTPOYTOJIBHOTO, TYIIOYTOJIEHOTO, PAaBHOOEAPEHHOTO,
[PaBHOCTOPOHHETO TPEYTOJIbHUKOB; BBICOTHI, MEIUAHBI,
OHCCEKTPUCHI; paclio3HABATH U N300paKkaTh UX Ha
YepTeKax U pUCYHKAX.

@D opMyJIMPOBATH OIIPECIICHNE PABHBIX
TPEYroJIbHUKOB. P OPMYJIMPOBATH U JOKA3bIBATH
TEOPEMBI O IIPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB.
Perarhb 331241 Ha IOCTPOEHUE C IOMOLIBIO LIUPKYJIS U
ITMHEVKH.

HaxoauTthb ycioBHsI CyllIeCTBOBAHUS PELICHMS,
BBITIOJIHATH MOCTPOECHNE TOYEK, HEOOXOIUMBIX /TS
MOCTPOEHUS UICKOMOM (hurypsl. Jloka3bIiBaTh, 4TO
MOCTpOeHHas GUrypa ynoBJIETBOPSET YCIOBUIM 3aa4u
(ompeneasiTh YHUCIIO PELIEHUH 3a4a41 NTPH KaykKI0M
BO3MOYKHOM BbIOOpE TAaHHBIX)

Pemath 331241 Ha NOCTPOEHNUE, AOKA3ATEIBCTBO U
BBIUHCIICHUSL.

BoiaeJsiTh B YCIIOBUH 337ja4 YCIIOBUE U 3AKIIFOUCHHUE.
MopenupoBarh yCIOBHE 334a49H C IIOMOIIBIO YEpTEXKA
WM PUCYHKA, IPOBOAMTH JOTIOJIHUTEIbHbBIE
MOCTPOEHUS B Xo7ie pemeHnus. Onupasch Ha JaHHbIE
YCIIOBHSI 3a]1a4M, MPOBOAUTH HEOOXOAUMBIE
paccyxaenusi. UHTepnpeTupoBaTh MOJTyYeHHBIN

C3YJIETAT U COIIOCTABJIATE €TI0 C YCIIOBUEM 3a/1a4U

[TapannensHbIE IPAMBIE
Ienv: 0oame cucmemamuueckue ce0eHuUsl 0 NAPALIelbHbIX NPSAMbIX; 86eCMU AKCUOMY NAPALIeTbHbIX
NDAMUBIX.

[Ipu3HaKy mapauieIbHOCTH ABYX
MPSMBIX.

AKCHOMa TMapajuIeIbHbBIX MPSMBIX.
Pemrenue 3amau.

KonTponpHas pabora Ne3.

D opMyJIHPOBATH OIPEICIICHUS apaJUIeTbHBIX
MPSIMBIX; YIJIOB, 00pa30BaHHbIX MIPH IIEPECEUECHUH JIBYX
MapauIeIbHBIX IPSIMbIX CEKYILEH; paco3HaBaTh U
H300pakaTh UX Ha YepTekKaX U PUCYHKAX.

Lensb:

COOTHOIIICHUSA MCXKAY CTOPOHAMU M yYIilaMU TPEYIroJIbHUKA
pacuiupumas 3HAHUU yuawjuxci o mpey2coibHUKAX.

CyMMa yIJIOB TpeyrojbHHUKa.
COOTHOILIEHUSI MEX1y CTOPOHAMU
U yIIlaMH TPeyrojbHHKA.
KonrponbHas padota Ne4.
[IpsiMOyronpHBIE TPEYTOJIBHUKU.
[locTpoeHue TpeyrojabHUKa 10
TPEM DIIEMEHTaM.

Pemenue 3anay.

KonrponbHas padota Ne5.

OO0BACHATH U MILTIOCTPUPOBATH HEPABEHCTBO Tpe-
YTOJIbHHUKA.

@ opMyIHPOBATH U 10Ka3bIBATh TEOPEMBI O
CBOMCTBaX M NMpHU3HAKaX paBHOOEPEHHOTO
TPEYroJbHUKA, COOTHOLICHUAX MEXKy CTOPOHAMH U
yIJIaMH TPEYrojbHHUKA, CYMME YIIOB TPEYrOJIbHHUKA,
BHEIIHEM YIJIE TPEYTOJIBHUKA,

HccnegoBaThb cBOICTBA TPEYTOJIBHUKA C IOMOILBIO
KOMITBIOTEPHBIX IIPOTPAMM.

PemiaTp 3a1a4n Ha NOCTPOEHUE, JOKA3aTEILCTBO U BbI-
YHCIICHUs. BBICJATH B YCIOBUM 33/1a41 YCIOBHUE U
saxroueHre. MoaeanpoBaTh yCciIOBHE 331a41 C
MOMOIIIBIO YEPTEXKA WIIN PUCYHKA, IPOBOAUTH
NTOTIOJIHUTEIIbHBIE IOCTPOEHUS B XO/€ PEIICHUS.
Onupasich Ha JaHHbIE YCIIOBUS 331241, IPOBOAUTH
HeoOxomMble paccykaeHus. IHTepnpeTupoBars
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[OJIy4YEHHBIN PE3YNIBTAT U COMIOCTABIIATH €T0 C
YCIOBHEM 3aJa4H.

3HaTh Marepuall, U3y4eHHbIN B Kypce MaTeMaTHKU 3a 7
KJ1acc.
Baiagers oO1IMM pueMOM pelleHus 3a1ad.

S) IloBTOopenue. Pemienue 3axay. 9 'YMeTh IPUMEHSATH IIOJIyYCHHBIC 3HAHUS Ha IIPAKTHUKE.
'YMeTh JOrH4eCKU MBICIUTh, OTCTauBaTh CBOIO TOUKY
3pEHUs U BBICIYLIMBaTh MHEHUE APYrUX, padoTarh B
KOMaHJI€.
Hroro: 70
No Hsyuaemerii MaTepaaT '5 . § XapakTepucTHKa OCHOBHBIX BILJI0B /IeSITeILHOCTH
2 2 T mYYeHHKA (Ha ypoBHe YUeOHBIX /1eiiCTBHII)
Aureopa 8 kaacc (105 gaca).

Anrebpandeckue apoodu

geﬂb.‘

LUMemb npeocmasiieHue 0 NOHAMUSX. aneedpauieckas Opodsb, 001acmb OONYCMUMbBIX 3HAYEHUL, OCHOBHOE
ceolicmeo aneebpauyeckoll Opoou, payuoHAIbHOE BbIPANCEHUE,

0671a0emb YMEHUAMU. COKpawams 0poou; npusooums aneebopauieckue opoou Kk 0ouemy 3HameHamento,
CK1a0bI8amMb U 8bIUUMAMb dlleeOpaudeckue 0podu ¢ 0OUHAKOBLIMU 3HAMEHAMESAMIU.

1 OCHOBHBIE TIOHSTHS 1
b-3 (OCHOBHOE CBOMCTBO ajreOpandeckoi )
pooH. NmeThb nipeicTaBiICHUE O YUCTUTENE, 3HAMEHATEIIe
T —— anreOpandeckon 1podu, o SHauCHUH aﬂre6pantiecxoﬁ
4.5 AITEGpAMICCKHX APOGEE ¢ > poOU 1 0 3HAYCHUH NTEPEMEHHOMN, TIPU KOTOPOi
O TMHAKOBBIMHU 3HAMEHATEISMHU anreOpandeckast ApoOb HE UMEET CMBICIA.
'YMeTh Hax0IUTh PallMOHAIBHBIM CIIOCOOOM 3HaYCHHE
Crnoxenne n BEIYUTaHUE aire0panyeckoii Apo6K, 060 CHOBLIBATH CBOE PEILICHHE,
6-9 anrebpanieckux Apooei ¢ pasHbivu - 4 yCTaHABIIMBATh, TP KaKUX 3HAUCHHUSX TIEPEMEHHOM
SHAMCHATCIAMHA anre0panyeckas ApoOb HE UMEET CMBICIIA,
10 Konmponsnaa paboma Ne 1 1 ApryMEHTHUPOBAHO OTBEYATh HA [IOCTABJICHHEIE
BOIIPOCHI, OCMBICITUBATH U YCTPAHSTH OIIMOKH.
'YMHOKEHUE U JieJIeHue @ opMyJIMPOBATH OCHOBHOE CBOHCTBO
11-12 aJIFe6paI/I‘IeCKI/IX ,HpOGCﬁ. Bo3ssenenue 2 aﬂre6panqec1{0f/’[ ;[p061/[ U MIPUMEHATD Cro A
anreOpandecKux ApooOel B CTECHb npeobpa3oBaHus IPOOEii.
BbINOJHATH ACHCTBUS ¢ anredpandeckuMu IpoOsMu.
13-15 [IpeoOpa3oBaHue palMOHAIBHBIX 3 [IpencTaBiasiTh 11€JI0€ BhIPAXKEHUE B BUC
BBIPKEHU N MHOTOYJIEHA, IPOOHOE — B BHJIC OTHOIICHUS
MHOTOYICHOB; T0Ka3bIBaTh TOKIECCTBA.
16-17 [TepBbie MPEICTABIEHHS O PEMIEHUH ) @ opMyJIHPOBATH OTIPEIEIICHNE CTETICHH C IEJIBIM
paloOHAIbHBIX ypaBHeHI/Iﬁ ITOKa3aTCICM. (I)OpMyJII/IPOBaTb, 3allMCbIBATh B
CUMBOIINYECKON (hopMe U WILTIOCTPHUPOBATH
MpUMepaMu CBOMCTBA CTETICHHU C IIEJIbIM MOKa3aTelIeM;
NMPUMEHSITH CBOICTBA CTENEHU IS MpeoOpa3oBaHUs
18-20 (CTeneip ¢ OTpHIATENLHBIM HETBIM 3 BBIPAYKEHUI U BBIYMCICHUM.
MoKa3aTesieM
21 Konmponvnaa paboma Ne 2 1
DyHKk1Ms .. CBONCTBA KBAAPATHOTO KOPHSI
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XapaRTepMCTmca OCHOBHBIX BU/I0OB J1€ATC/IBHOCTH

Ne M3y4yaeMblili MaTepuall . .
gYYEeHHKA (Ha yPOBHe YUeOHBbIX /IeiiCTBHII)

KoJ1-
Jaco

=
=]

enb:
MMETh IIPEACTABICHUE O KBAJAPAaTHOM KOPHE, KBaPAaTHOM KOPHE U3 HEOTPULIATEIILHOTO YHCIIA, O IOAKOPEHHOM
BBIpKEHUH, 00 MPPALMOHATIBHBIX YHCIIaX, 0 KyOUYECKOM KOPHE M3 HEOTPHILIATEILHOTO YUCIIA, O KOpHE 1-i
CTEIICHH U3 HEOTPULATEIBLHOTO YHCIIA;
OBJIA/IETh YMEHUSIMU: U3BJIEKATh KBAJIPATHBI KOPEHb U KOPEHb /-1 CTEIIEHHU U3 HEOTPULIATEIIBHOIO YHCIIA;
CTPOHTH M UNTATh rPaduK GYHKIMH y = VX;UCIIOIb30BATH ANTOPHTM H3BICUCHHS KBAPATHOTO KOPHS

22-23 ParmoHanbHbIe YyucIa 2
[IpuBoaMTH NpUMeEpH UPPALIUOHATIBLHBIX YHCET;
pacno3HaBaTh PallMOHAIBHBIE U UPPALMOHATIbHBIE
04-25 [TonsaTe KBaJPaTHOTO KOPHS M3 ) qncna;vmoﬁpamaTL YHCIla TOYKaMU KOOPIUHATHOU
HEOTPULATEILHOTO YHCIa MPSIMOH.
Haxoauthb aecsiTuuHble NPUOIMIKEHUS palliOHAIBHBIX
U UppaIMOHATIbHBIX YUCE.
26 VppanioHabHbIE YHCIa 1 CpaBHUBATB U YNIOPSAA0YUBATH JICHCTBUTEIIbHBIE
_ Yuca.
27 MHOXKECTBO ACHCTBHTENBHEIX 1 OnuchIBaTh MHOXXECTBO JACHCTBUTEIBHBIX YHCEN.
[ncen Hcnosb30BaTh B MMCbMEHHON MaTeMaTUYECKOM pedn
_ . 0003HaueHUs 1 TpadudecKkue n300paKeHUs YUCITOBBIX
DyHKIUA y = VX ., ee cBOICTBA 1
28-29 2 MHO>KECTB, TEOPETUKO-MHO)KECTBEHHYIO CUMBOJIUKY.
rpadui. D opMyJIMPOBATH ONIPEICIICHNE KBaPAaTHOTO KOPHS U3
quCa.
30-31 CBOICTBa KBaJIPaTHBIX KOPHEH 2 HMcnoun30Barh rpaduin GyHKuiH y = X 1 s

HaX0XKJICHUS KBaJPATHBIX KOpHEH. BhIYHCIATH
OYHbIE ¥ PHUOIMKCHHBIC 3HAYCHUST KOPHEH,
MCITOJTB3YS TTPH HEOOXOIMMOCTH KaJbKYISATOD;
[IPOBOJAUTH OIIEHKY KBaJPAaTHBIX KOPHEH.
J/loka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBaAPATHBIX
KOPHE; MPUMEHSITh UX JUIsl IPeoOpa3oBaHUs
BBIPAYKECHUI.
BbruncjasiTh 3HaYEHUS BBIPAKEHUH, COJIEPKAITUX
36 Konmponvnasn paboma Ne 3 1 KBaJ[paTHbIC KOPHU; BHIPAKATH IIEPEMEHHBIC U3
reOMEeTPUUECKUX U PU3NYECKUX (HOpMYI.
HMccienoBaTh ypaBHEHUE BUAA™ P = & - HaXOOUTh
TOYHBIE ¥ MPUOIMKEHHBIE KOpHU TIpH a> 0

[IpeoOpazoBaHue BBIpAXKEHUH,
32-35 coJIep KaIInX OTIEPAIHIO 4
M3BJICUCHUS KBAIPATHOTO KOPHS

37-39 Moynb AeCTBUTEIBHOTO YKCIa |3

KBanparnunast pyHKuus. OyHKIHS -

Henw:

M3yauTh GYHKIMK y = kx’, y =k/x, HX CBOWCTBA U TpadUKH;

MMETb MPECTABICHNE O KYCOUHO-3a/IJaHHbIX (DYHKIUSAX, KOHTPOJIBHBIX TOUKAX rpaduka, mapadosue, ocu
CUMMETPHHU MapadoIIbl, ACUMIITOTAX, OCH CUMMETPHUHU THIIep0oJIbl, 00 00paTHON MPONOPLHUOHATBHOCTH, 00IaCTH
3HaueHUI (PyHKINUHU, OKPECTHOCTH TOUKH, O TOUKaX MaKCUMyMa U MUHUMYMa;

OBJIAJIETh YMEHHAMM: HOCTPOEHHs rpadukoB QYHKIMH y = kx’, y = k/x ¥ OIMCAaHUs X CBOMCTB; MCIOJIb30BaHUs
QIIropuTMa rnocrpoenus rpadpukoB pyHkiui y = f(x + 1) + m, y = f(x + 1), y = f(x)=m nyrem npeobpazoBanus
(YHKIIMH -[TapaJJIeIbHBIM IIEPEHOCOM BIPABO (BIIEBO)
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M3y4yaeMblili MaTepuall

KoJ1-
BO

qaco

XapaKTepuCTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH
Y4eHHMKA (HA YPOBHe Y4eOHBIX el CTBHI)

40-42

Dynakus y = k/x, ee cBOiCTBa U
rpaduk.

3HaTh, KAK CTPOUTH rpaQuK QYHKIHU y = KX,
CBOICTBA (PyHKLIUH.

'YMeThb ynpomats (pyHKIMOHATBHBIC BBIPAKEHHUS,
CTPOUTH IpadMKu KyCOYHO-3aaHHBIX (PYHKIINH,
OCYILIECTBIIATH IPOBEPKY BBIBOJIOB, TIOJIOKEHHIA,
3aKOHOMEPHOCTEMN, TEOPEM, paboTaTh C YEPTEKHBIMU
MHCTPYMEHTaMHU.

43-44

dynkuus y = k/x ., ee cBoiicTBa U
rpaduk.

HNmeTs nipescTaBienue o GyHKIMK BUA Y = k/X, 0 ee
rpaduKe 1 CBOWCTBAX.

'YMmeTh rpaduuecky peniaTb ypaBHEHUS U CUCTEMBI
YPaBHEHUH, ONIPEACIISITh YUCIIO PEIICHUN CUCTEMBI
YPaBHEHUH ¢ IOMOILBIO IpapuuecKkoro MeToja,
pelaTh HETUIOBBIE 3a/1a4H, BBITIOJIHSS TPOTYKTUBHBIE

45

Konmponvnasa paooma Ne 4

I[GflCTBHfI OBPUCTUYCCKOTO THIIA.

46-47

Kak nmoctpouts rpaduk QyHKIMH )
= f(x+l), -, eciu u3BecTeH rpaduk

byuakumu - y =f(x).

N

NMmeThb nIpeicTaBICHNE, KaK C TIOMOIIBIO TMa-
paJlJIeIbHOTO TIEpEeHOCa BIPABO WIIM BJIEBO MOCTPOUTH
rpaduk QyHKINH-. YMeTh 10 aJTOPUTMY ITOCTPOUTH
rpaduk QyHKIMU, YUTATh U ONUCHIBATH

CBOMCTBa Irpaduka, yBEpEHHO JCHCTBOBAThH B
HETUIIOBOM, HE3HAKOMOW CUTYAILIMH, CAMOCTOSATEIbHO
MCIIPABJIsisl JOMYIIEHHbIE OMMOKY UM HETOYHOCTH.

48-49

Kak moctpouts rpaduk GyHKIUHA
y= f(X)+m ., eciu u3BecTeH rpadux

byukumu - y =f(x).

N

MMmeTh mpeicTaBlieHNe, Kak ¢ TIOMOIIIBIO Ta-
paJUIETHHOTO TIEPEHOCA BBEPX WIIM BHU3 TIOCTPOUTH
rpaduk QyHKIHH.. YMeTh 10 aJTOPUTMY ITOCTPOUTH
rpaduk QyHKINH, MPOYUTATH €r0 U ONMUCATH
CBOWCTBA ()YHKIIUH, TIPUHSATH y4acTUE B IUAJIOTE,
noa00paTh apryMeHTHI [Tt 0ObSICHEHUS OIINOKH.

50-51

Kak nmoctpouts rpaduk QyHKIUH -
v=f(x+1)+m, ecnu u3BecTeH

rpaduk dyHkimy - y =f(x).

MMmeTh npescTaBlieHUe, Kak ¢ TIOMOIIIBIO Ta-
paJUIEIBHOTO TIEPEHOCA BBEPX WIIM BHU3 TIOCTPOUTH
rpaduk QyHkuuu y=f(x+1)+m . YmeTh 1o
QITOPUTMY TIOCTPOUTH TpaduK GyHKIUU
y=f(x+1[)+m,npounutars ero

U OIMCaTh CBOMCTBA (DyHKIINH.

'YMeTh CTPOUTH KyCOUHO-3aJaHHbIe (PYHKIIUH,
OCYHIIECTBJIATH MPOBEPKY BBIBOJIOB, TIOJIOKCHHH,
3aKOHOMEPHOCTEH, TEOPEM.

52-54

Dynxius Y = ax? +bx +c-, ee
CcBO¥iCTBa U TpaduK

MmeTs npescTaBienue o GQyHKIUH Y = ax® +bx +c
eerpaguke 1 cBoicTBax.

'YMeThb NepexouTh C sA3bIKa (GOpMyYIT Ha SI3bIK
rpauKoB U HA0OOPOT, ONpeeaATh YUCIO KOpHEH
YPaBHEHUS U CUCTEMBI YPaBHEHUM, IIPUBOJAUTD
[pUMEpBI, OOUPATh APIyMEHTHI, (GOPMYITHPOBATH

BBIBO/JIBI.
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. ~ g [XapakTepHCTHKA OCHOBHBIX BH/IOB [esITeIbHOCTH
Ne M3y4yaeMblili MaTepuall S o & . .
2 2 S JyvYeHHKA (HA ypOBHe Y4eOHBIX JielCTBHIi)
3HATh CII0OCOOBI PEIICHUS KBaJAPaTHBIX YPaBHEHUH,
NPUMCHSIIOT UX Ha MPAKTHKE.
['paduueckoe pemieHue
55-56 . 2 'YMeThb CBOOOIHO MTPUMEHSTH HECKOJIBKO CIIOCO00B
KBa/IPaTHBIX YPaBHEHHIA o
rpapuyYecKoro pelieHus ypaBHeHui, popMupoBaTh
BOTIPOCHI, 3aJIa4H, CO3/1aBaTh MPOOIEMHYIO CHUTYaIUIO.
o/ Konmponvnas paboma Ne 5 1

KBanpaTHble ypaBHEHHUS

Henv:

-uMemb npeocmasienue 0 KeaopamuoM YpasHeHuu, 0 cmapuem Kodgguyuenme, 6mopom k0@ duyuenme, o
c60000HOM UlieHe, 0 NPpUEeOeHHOM K8AOPAMHOM YPAGHEeHUU, NOTHOM K8AOPAMOoM YPAGHEeHUU, HeNOIHOM
K8AOPAMHOM YPAGHEHUU, O KOPHE K8AOPAMHO20 YPASHEHUS, OUCKPUMUHAHME K8AOPAMHO20 YPAGHEHU,
061a0€mb YMEeHUAMU:

- 081a0emb YMEHUAMU. peulams KeaopamHule yPagHeHUs,

- 081a0emb YMEHUAMU. 8b1800UMb (POPMYTIbl KOPHEll K8AOPAMHO20 YPAGHEHUSL,

- NPUMEHAMb NPABUILA PeUuleHUsl KeAOPAMHO20 YPABHEHUsL. NOTHO20, HENOIHO20 U NPUBEOEHHO20
Pacno3HaBaTh JIMHEIHBIC U KBAIpaTHBIC YPaBHEHUS,
> 1[eJIbIe U JPOOHBIE YpaBHEHUSI.

Pemiath KBaJipaTHBIC YPaBHEHUS, a TAKXKE YPaBHEHHUS,
CBOJISIIIIMECS K HUM; PpelaTh IpoOHO-panmoHaIbHbIE
YPaBHEHHSI.

MmeTh npencTaBieHue O MOJTHOM U HETTOJTHOM

3 KBaJIpaTHOM YPaBHEHHUH, O PEILIEHUHU HETIOJHOTO
KBaJIpaTHOTO YpaBHEHUS.

HccaenoBaTh KBagpaTHbIE YpaBHEHUS O
ITUCKPUMHUHAHTY U KO3(PPUIIUECHTAM.

PemaTh TekcTOBBIE 33a1a4U alreOpanyecKumM
CIIOCOOOM: MEPEXOAUTD OT CIOBECHOH (hOPMYITUPOBKHU
YCIIOBUS 33J1auyl K anredbpandeckoil MoAenu myTem
COCTaBJICHUS ypaBHEHUS; pelIaTh COCTABICHHOE
ypaBHEHUE; HHTEPNPeTUPOBATh PE3YJIbTaT.

Mmetsb npencrasienue o Teopeme Buera u 00

4 oOparHo# Teopeme Buera, 0 cuMMeTprUecKUX
BBIPKEHUSX C ABYMsI IEPEMEHHBIMU. YMeETh
COCTaBJISATH KBaJIpaTHbIE YPABHEHUS M0 MX KOPHSM,
pacKiIaapIBaTh HA MHOXKHUTEIN KBaJPaTHBIN TPEXUICH,
2 COCTaBJISITh KOHCIIEKT, TPOBOAUTH CPABHUTEIHHBIN
QHAJIN3, CONIOCTABIIATD, PACCYKAATh.

'YMmeTb, He perias KBaAPaTHOTO YPaBHEHHSI, BHIYUCISATh
73-74 Teopema Buera 2 BBIPAKEHUS, COIEPKALME KOPHU ITOTO YPAaBHEHHUSI B
BUJIC HEU3BECTHBIX, IPUMEHSSI 00paTHYIO TEOpEMY

1 Bueta; 000CHOBBIBATH CY)X/ICHMS, 1aBaTh
OTIpeieNIeH s, TPUBOANUTH J1I0Ka3aTelbCTBA, IPUMEPBI.
3HAIOT, KaK pelaTh UPPAMOHAIbHBIC YPaBHEHHUS
METO/IOM BO3BE/IEHHs B KBaJpaT 00eux yacTeu
YpaBHEHUsI, TPUMEHSISI CBOMCTBA paBHO CHIIBHBIX
76-78 ppainoHaibHbIe ypaBHCHHS 3 npeoOpa3oBaHuil. YMeTh peniarh uppanuoHaabHbIe
YpaBHEHHMsI, COBEpILIAs pABHOCUIIbHBIE MTEPEXO/IbI B
npeoOpa3oBaHUsIX, HPOBEPATH KOPHH, TOJYyYHBIIAECS
[pY HEPAaBHOCHUJIbHBIX PEe0OPa30BaHMIX

58-59 (OCHOBHBIE TMOHATUL

DopMyIibl KOpHEW KBAJIPaTHOTO
ypaBHEHUS

60-62

63-65 PanvioHanbHBIC ypaBHEHHS 3

66 Konmponvnas paboma Ne 6 1

PaL[I/IOHaJ'II)HI)IC YpaBHCHUS, KaK
MaTEMAaTHYCCKHUEC MOJCIIN
[PCAJIbHBIX CHTyaI_II/II;'I

67-70

Emie onna dhopmyna kopHei
KBaJI[paTHOTO YpaBHEHUS

71-72

75 Konumponvnas paooma Ne 7
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" = S [XapakTepHCTHKA OCHOBHBIX BH/I0B J1eATEIbLHOCTH
Ne M3y4yaeMblili MaTepuall S o & . .
2 2 & gyYeHHKA (Ha ypOBHe YUeOHBIX /IeiiCTBHII)
HepaseHncraa
enb:

~UMENb npe()cmaeﬂeHue 0 CBOLICMBE YUCTIO8bIX HeEpAaseHcmes, O HepaseHcmeaeax 00UHAKOBO20 cmblcaa,
HepaseHcmeax npomueonolOdNCHO20 CMblcla, O cpeOHeM apuquemuqecm/w, cpeOHeM ceomentpudeckKkom,
HepaeeHcmee Kowwu,

061a0emb YMEHUAMU. PEULEHU JUHEUHBIX HepaserHcme C 00HOU nepemelmoﬁ; PEULEHUA cucnembl JIUHELHBIX
HepaseHcme, NPpUMEHEHU Mmemooa uHmepealos ons peutenus Keadpamnblx HEPABEHCME.

D opMyJTHPOBATH CBOKCTBA YHCIIOBBIX HEPABEHCTB,
WIIOCTPUPOBATH UX HA KOOPIAMHATHOM MPAMOH,
79-81 CBOICTBA UHCTOBHIX HEPABEHCTE | 3 A0Ka3bIBATh alreOpanvyecki; NPUMEHATh CBOMCTBa
HEPaBEHCTB MIPH PEILICHUH 3a]1ay.
Pacno3naBars JinHElHbIE HepaBeHCTBA. Pemarb
_ JIMHENHBIEC HEPABEHCTBA, CUCTEMBI JINHEHHBIX
82-84 UccnenoBanne Gpynkumii Ha 3 HepABEHCTB.
MOHOTOHHOCTE _ IIpuBoAMTH TPUMEPHI KOHEUHBIX U OECKOHEYHBIX
85-86 Pemenne IMHEHHBIX HEPABEHCTB 2 MHOkecTB. HaxouTh 00be/IMHEHNE U TIepecedeHIe
87-89 Perienre kBaipaTHBIX HEPABCHCTB | 3 MHOKECTE.
IIpuBoauTH NprUMeEpHl HECIOXKHBIX KIIaCCU(PUKAIUI.
Hmeror npencrasienre o BO3pacTaromiei,
90 Konmponsnaa paboma Ne 8 1 yOBIBaIOIIEH, MOHOTOHHOW (DYHKITUH HA TIPO-
MEXYTKE.
Hccaeny ot u cTposSIT pa3auuHble PyHKIIUU Ha
HpnOmmKkeHHbIC 3HAYCHNUS MOHOTOHHOCTb, PEIIaTh YPaBHEHUS, HCTIOIb3YS
JICHCTBUTENBHBIX YHCEI, CBOMCTBO MOHOTOHHOCTH, OCYIIIECTBIISIOT IPOBEPKY
91-92 TIOrPEIIHOCTD IPUOIHKEHHS, 2 BBIBOJIOB, TTOJIOKCHHM, 3aKOHOMEPHOCTEH, TEOPEM.
IPHOJIVDKCHIE 110 HEOCTATKY U Y MCCJIeI0BaTh HA MOHOTOHHOCTh (DYHKITHH:
U30BITKY
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M3y4yaeMblili MaTepuall

Ko.J1-
BO

qaco

XapaRTepMCTmca OCHOBHBIX BU/I0OB J1€ATC/IBHOCTH

Y4eHHMKA (HA YPOBHe Y4eOHBIX el CTBHI)

93

CrannapTHbBIN BUJ Yyncia

JMHEHHYIO, KBAIPaTHYI0, 00paTHOM
IPONOPLHUOHATBHOCTH, (PYHKIUIO KOPHSL.
HccnenyoT KycO4HO-3a/1aHHbIC (DYHKITMH HA
MOHOTOHHOCTb, PEUIaTh YpaBHEHUS 1 HEPABEHCTBA,
UCTIONB3Ys CBOMICTBO MOHOTOHHOCTH, COCTABIISTh
KOHCIIEKT, TPOBOJUTH CPAaBHUTEIILHBIN aHAJIH3,
COTIOCTABIISATh, PACCYXK/IATh.

Hcnoab30BaTh TEOPETUKO-MHOKECTBEHHYIO
CHUMBOJIMKY U SI3BIK TIPY PEIICHUH 33/1a4 B X0/
U3yUYCHHUS PA3IMYHBIX Pa3/IeNioB Kypca.
HNanocTpupoBaTs MaTeMaTHYECKUE TTOHITUS U
yTBepKaeHHs puMepamu. Ucnonb3oBaTh
IPUMEPHI U KOHTP MIPUMEPHI B apTyMEHTAIHH.
KoHcTpyupoBaTh MaTeMaTHUECKUE TIPEIIOKEHHS C
MOMOIIBIO CBSI30K €CU ..., MO ..., 8 MOM U MOTbKO
mom cyyae, JIOTHUECKUX CBSI30K U, UTU.

HaxoauTh, aHAJIN3MPOBATH, CONMOCTABJISATH
YHCIIOBBIE XapaKTEPUCTUKN 0OBEKTOB OKPYKAIOIIETO
MUpa.

Hcnonb3oBaTh pasHbie GOPMBI 3aMUCH
NpUOTKEHHBIX 3HAYCHUIA; JIeTIaTh BBIBOBI O
TOYHOCTH MTPUOIVIKEHUS TI0 3aITUCH TTPUOIMKSHHOTO
3HAUEHMUSL.

BbINOJIHATH BBIYMCICHUS C PEAIbHBIMU JaHHBIMU.
BbINOJIHATH IPUKUAKY U OLIEHKY PE3YJIbTAaTOB
BBIYUCIICHUI.

94-100

[ToBropenue. Pemenue 3amaq

3HaTh Marepua, U3y4eHHBIN B KypCce MaTeMaTUKH
3a 8 Kjacc

YMeTh IpUMEHSATH NTOJIyYCHHBIC 3HAHUS Ha
MIpaKTHUKE.

YMeThb JTOrHYeCKH MBICIINUTh, OTCTaAuBATh CBOIO

101

Hmozoseasn konmponvuasa paboma

TOYKY 3pCHUSA U BBICIYIIUBATH MHCHUC JIPYI'UX,
pa6OTaTB B KOMaHJE.

102-105

Teopus eepoamnocmu

H3Baexkats nHGOpMaIUIO U3 TAOIUI] U AHATPAMM,
BBINOJHATH BEIYHMCICHUS II0 TaOJUYHBIM JAHHBIM.
OmnpeneasiThb 1Mo quarpaMmam HauOOIBIINE U
HAaUMEHBIIINE JaHHbIC, CPABHUBATDH BEIINYNHBI.
IIpencraBasiTh HHPOPMALIHIO B BHIE TAOIHII,
CTOJI0YATBIX M KPYTOBBIX IMArpaMM, B TOM YHCIIE C
MOMOILbIO KOMITBIOTEPHBIX POTPaMM.
IIpuBoaUTH COaEpKATETBHBIE TPUMEPHI
MCTIONIb30BAHUS CPEIHUX JUTSl OTIMCAHUS JTAHHBIX
(YpoBeHb BOJIbI B BOZIOE€ME, CIIOPTUBHBIE MMOKA3ATEINH,
OnpeJieJIeHUE TPaHuIl KIMMATUYECKUX 30H)

N Toro yacos

105
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Kom-go XapakTepucTHKAa OCHOBHBIX BU/0B
Ne i/mm | Tema YACOB AeATEeJIbHOCTH YYCHUKA
(Ha 0CHOBe Y4eOHBbIX J1eiiCTBHI)

I'eomerpus 8 kaacc (70 yacos).

YeThlpexyrojJbHUKY.

Lenw:

U3yuUmsb Hauboee BadcHvle UL YEMbIPEX)20NbHUKO8 — NAPAIEL0SPAMM, NPAMOY2ONbHUK, POMO, Keaopam,
mpaneyuio, 0ams npeocmasiieHue o pueypax, 001a0arwux 0cesoll Uil YeHmpaibHOU CUMMempuel.

®opMyJIMPOBATH OIIPEIEIICHUA NTapalIesIorpamMmma,
NpSMOYTOJIbHHKA, KBaapara, poM0a, Tparerum,
pPaBHOOEAPEHHOH U MPSIMOYTOIBHON Tparenuy,
CpeIHEeN TMHUY Tpaneu; paclo3HaBaTh U
H300pakaTh UX Ha YyepTekKaX U pUCYHKaX.
®opMyJIHPOBATH U JOKA3bIBATH TEOPEMBI O
CBOMCTBAX M NPU3HAKAX [1APAIIEIOrPaMMa,
IpsIMOYTOJIbHMKA, KBajipaTra, poM0Oa, Tparnenuu.
HccaenoBars CBONMCTBA YETHIPEXYTOJIBHUKOB C I10-

1.MHOroyrojsHHKH.
2.ITapannenorpamm u Tparenus. .

3.IIpsiMmoyroapHUK, poMO, 14
1 KBATDAT MOIIIBIO KOMITBIOTEPHBIX TPOTPAMM.
par. Pemarp 3a1a4u Ha MOCTPOECHUE, AOKA3ATEIHCTBO U
Pemenue 3anau.
BBIYUCIICHHS. MOeJMPoOBaTh YCIOBHUE 33/1auu C
Konrponphas padora Nel.
MTOMOIIIBIO YePTEKa WIIM PHUCYHKA, MPOBOIAUTH
JIOTIOTHATEILHBIC TIOCTPOCHUS B XOJ€ PEIICHUS.
BoiaeasiTh Ha yepTexe KOHPUTypaluu, He-
00X0MMBI€ TSI TIPOBEACHHS 000 CHOBaHUI
JIOTUYECKHX IaroB pemnieHus. UHTepnpeTupoBarh
MOJIYYCHHBIN PE3YIbTAT U COMOCTABIISATH €0 C
YCIIOBHEM 33J1a41
IImomane.
Ilens:

pacuupums u y2nyoums noiyuenHvle 8 5—06 Kiaccax npeocmasgienus yuamuxcsa 0o usmepeHuu U 8bl4ucieHuu
niowaoeti;, 8vlgecmu popmyivl NIOWAOel NPAMOY20IbHUKA, NAPALNeNl02PAMMA, MPey2oNbHUKA, MPaneyuu;
00Ka3amv 0OHY U3 2NIABHbIX meopem 2eomempuu — meopemy Ilugazopa.

@ opMyJIHPOBATH U J0KA3BIBATH TEOPEMY
[Tudaropa u ob6parHyro €.

BoiBoaUTH (OPMYITBI IIIOMIACH MPSIMOYTOIBHUKA,
napasuiesiorpaMmma, TPEyroJibHUKA U Tpareluu.
HaxoauTthb 1m1o1a s MHOTOYTOIbHUKA pa30ueHUuEM
Ha TPEYrOJbHUKU U YEThIPEXYTOJIbHUKH.
OO0BbSACHATH 1 WIIIOCTPUPOBATH OTHOLIEHUE
ionaaen noJoOHbIX GUryp.

Pemath 331a4n Ha BBIYMCIIEHUE TIJIOMIA e
TPEYroJIbHUKOB, YETHIPEXYTOJIbHUKOB U
MHOTOYTOJIbHUKOB. ONUpasch Ha JaHHBIE YCIOBUS
3aJa4M, HAXOAMTh BO3MOKHOCTU IPUMEHEHUS
HEOOX0IMMBIX (popMyll, MpeoOpa30BLIBATH
¢dopmynsl. Menonb3oBars GopMyss! s
000CHOBaHMS JOKa3aTeNbHBIX PacCykIeHUH B X0/1e
peuieHus. UHTEpNpeTHpPOBaTh MOJIYyYEHHBIN
pE3YyIbTaT U COMOCTABJIATH €TI0 C YCIOBUEM 3a/1auM

1.I1nomaas MHOTOYTOJIbHUKA.
2.I1nomans napasieaorpaMma,
TpPEyrojibHUKA U Tpaneluu. 14
3.Teopema I[ucaropa.
Pemenue 3anay.
KonrponbHas pabota Ne2.

[TooGHBIE TPEYTOTBHUKH.

Henw:
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Ne i/

Tema

KoJ1-Bo
JacoB

XapaRTepMCTmca OCHOBHBIX BU/10B
ACATECJIbHOCTH YYCHUKA

(Ha 0CHOBe Y4eOHBIX J1eiiCTBHI)

eeecmu

NPUMEHREHUSL, coenamo nepeblﬁ uae 6 oceoe

NOHAMUE NOOOOHBIX MPEY2ONbHUKOS, PACCMOMPemsb NPUSHAKY NOO0OUSL MPEY2ONbHUKOS U UX
HUU YUAUWUMUCST MPUSOHOMEMPULECKO20 annapama 2eoMempull.

1.0npenenenue no100HBIX
TPEYrOJIbHHUKOB.
2.ITpu3Haku moao0us
TPEYrOJIbHHUKOB.
Konrponbhas padora Ne3.

@D opMyIHPOBATH OTIPEICTICHUE TTOJIOOHBIX
TPEYTOJIbHUKOB.

@ opMyIHPOBATH U 10KA3bIBATH TEOPEMBI O
NpU3HAKaX MOJ00HS TPEYTrOIbHUKOB, TEOPEMY
daneca.

®opMyJIMpPoOBaTh OINIPECIICHUS U
WTIOCTPUPOBATH MOHATUS CUHYCA, KOCUHYCA,
TaHI'€HCa U KOTAHI'€HCa OCTPOro yriia
IPSIMOYTOJIBHOTO TPEYroJbHUKA. BHIBOAUTH
(dopMmyIbl, Belpaxaromue GyHKINN yIia
HPSIMOYTOJIbHOTO TPEYrOJbHUKA YEPE3 €r0 CTOPOHBDI.
®opMyJaMpoBaTh OINPECIICHUs CHHYCa, KOCUHYCA,
TaHreHca, kotanreHca ynioB ot 0 qo 180°.
BoiBoauTH QOpPMYIIBI, BEIpaXKatOLIe QYHKIIUH
yrioB oT 0 1o 180° yepe3 QpyHKIIUN OCTPBIX YIJIOB.

3.IlpumeneHune moao0us K 19
3 @D opMyJIHPOBATH 1 Pa3bCHATH OCHOBHOC
JI0Ka3aTeIbCTBY TEOPEM U
TPUTOHOMETPHUECKOE TOXKIeCTBO. [1o 3HAaUueHUsIM
PCIICHMIO 3a/1a4. OJTHOYM TPUTOHOMETPUYECKON (PYHKIIMH yIiia
4.CooTHOLIEHUS MEXKIY P P yH T
BBIYHCJIATH 3HAYCHUS APYTUX
CTOPOHAMHU U yIilaMu .
TPUTOHOMETPUUYECKUX (PYHKLUN ITOTO yIia.
MPSIMOYTOJIBHOTO TPEYroJIbHUKA. .
HccaenoBarb cBONCTBA TPEYTOIbHUKA C TOMOIIBIO
KonTponsnas padora Ne4.
KOMIIBIOTEPHBIX IPOrPAMM.
Pemarsb 3a1aun Ha NOCTpOEHNUE, AOKA3ATEIBCTBO U
BBIYUCIICHUS. BbIIeATh B YCIOBUH 3a/1a41
YCIIOBHE U 3aKitoueHue. MoaeJimpoBaTh yCIOBUE
3a/1a4y C MOMOIIBIO YepTexka WIN PUCYHKA,
NPOBOAMTH JIONIOJHUTEIbHBIE IOCTPOEHUS B XO/1€
pemenus. Onupasce Ha JaHHBIE YCIOBUS 3aa4H,
NMPOBOAUTH HEOOXOUMBIE PACCYKICHHUS.
NuTepnipeTupoBarTh NMOJIY4EHHBINA PE3YJbTAT U
CONIOCTABJISITh €0 C YCIOBUEM 3a]1au
OKpYKHOCTb.
Lens:

pacuupums ceeoeHusi 06 OKPYICHOCMU, NOTYYEeHHble YUAWUMUCS 8 7 Kldcce, U3yuumsb Hosble (hakmul,
CBAA3aHHbIE C OKPYICHOCMBIO, NOZHAKOMUMb YUAWUXCA C YeMbIPbMs 3aMedamenbHbIMU MoYKamu
mpey2obHUKA.

1.KacarenbHast K OKpyKHOCTH.
2.1leHTpanbHbIE U BIMCAHHbBIE
YTJIBL.

3.YetsIpe 3amMeyaTenbHble TOUKU
TpPEYTrOJIbHUKA.

4.BniuceHHas 1 oNMCaHHasI
OKPY’KHOCTH.

Pemenue 3anay.

KonrponbHas pabota Ne5.

16

DopMyIHPOBATH ONIPEIEICHUS TOHATUH,
CBA3aHHBIX C OKPY>KHOCTBIO, LICHTPAJILHOTO U
BIIMCAaHHOIO YIVIOB, CEKYIIEH U KacaTelIbHOU K
OKPYKHOCTH, YITIOB, CBA3aHHBIX C OKPY>KHOCTBIO.
DopMyIHPOBATHL U J0KA3LIBATH TEOPEMBI O
BIIMCAHHBIX yITIaX, YIVIaX, CBA3aHHBIX C
OKPYKHOCTBIO.

DopMyIHPOBATH COOTBETCTBUE MEXKAY BEITUYNHOU
LEHTPaJIBbHOTO YINIA U JUIMHOM YT OKPYKHOCTH.
H3006paxkars, pacno3HaBaTh U ONHCHIBATH
B3aMMHOE PACIOJIO0XKEHUE IIPSIMOU U OKPYKHOCTH.
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Ne i/ | Tema

KoJ1-Bo
JacoB

XapakTepucTHKA OCHOBHBIX BH/10B
JAeSITeJIbHOCTH yYeHUKA
(Ha 0CHOBe Y4eOHBIX J1eiiCTBHI)

HccaenoBath cBOWCTBA KOH(DUTYpAIUii, CBI3aHHBIX
C OKPYKHOCTBIO, C IIOMOIIBIO KOMITBIOTEPHBIX
IIpOrpamm.

Pemarhb 331241 Ha BBIYHUCIICHUE JIMHEHHBIX
BEJIMYUH, TPaAyCHON MEpHI yIia.

Pemarhb 3a1a4u Ha IOCTPOEHHUE, JOKA3ATENBCTBO U
BBIYUCIICHNS. MOeJMpPOBaTh YCIOBUE 331a4U C
IIOMOIIBIO YEepTEKa WM PUCYHKA, IPOBOAUTH
JIOTIOJTHUTEJIBHBIE IIOCTPOEHNUS B XOJ€ PELICHUS.
BoigensaTh Ha yepTexe KOHPUrypaluu,
HeoOX0MMBbIE JJIs1 TPOBEACHUS 000CHOBAaHUIM
JIOTHYECKUX Iaros pemenus. MHrepnperuposars
IIOJIYYECHHBIN PE3YIbTaT U COMOCTABJIATH €10 C
YCIIOBHEM 33J1a4H

5 IloBTOpenue. Pemenue 3agau.

3HaTh Marepua, U3y4eHHBIN B KypCce MATEMATUKH
3a 8 Kiacc.

Banagers oOuiM npuemMoM peleHus 3aiad.
YMeThb IPUMEHSTH MOJyY€HHBIE 3HAHUS Ha
MIPAKTHKE.

YMeTh JOrH4eCcKd MBICIUTh, OTCTauBaTh CBOIO
TOYKY 3PEHUS U BBICIYIINBAaTh MHEHUE APYIUX,
paboTtarh B KOMaH/IE.

Hroro:

70

Ne H3yyaemplii MaTepuaJl

KoJs-BoO
JacoB

XapakTepucTHKa OCHOBHBIX BU/I0B /1€ATEJIbHOCTH
YYeHHMKA (HA YPOBHe YUeOHBIX AeHCTBHIl)

Auareopa 9 kjaacc (102 yaca).

PanmonansHBIC HEPaAaBCHCTBA U UX CUCTCMbI

l!eﬂb.’

- HUMCTb IPCACTABIICHUC O NOHAMUAX.! JzuHeﬁHoe, KeadpamHoe, PAUUOHATIbBHOE HEPABEHCMBO, obnacme

donycmuMblx 3HaYeHul HepaseHcme,

- 061ademsb  YMEHUAMU: ONpeoesimsy

obnacmo Oonycmwwbzx 3Hall€HulZ,' pewamo ﬂuH@ﬁHble,

Kgadpamele, PAUUOHATIbHblIE HEPABEHCMEBA U HeEpaeseHcmea C MOdyﬂe,‘ peuwams HepaseHcmeda Memooom

UHMEPBATLOS.

1-3 JIunelinble U KBaJpaTHbIE 3
HEpaBEHCTBA

4-8 PannonansHbIe HEpaBEHCTBA 5
MHoKecTBa ¥ ONIepaliy Hajl

9-10 2
HUMHA
CucTteMBbl paroOHaIBHBIX

11-13 patl 3
HEPABEHCTB

Pacno3naBarhb nMHENHbIE U KBAapaTHbIE
HEpPABEHCTBA, PELIaTh JUHEWHbIE HEPABEHCTBA U
KBaJpaTHbIE HEPABEHCTBA C OJTHOM [IEPEMEHHOM,
JIpOoOHO-pallMOHANbHBIE HEPABEHCTBA, HEPABEHCTBA,
COZEpIKAILNE MOJIYIIb.

IHonumMmarhb pocTenine NOHATUS TEOPUA MHOKECTB,
MPUBOJUTH MIPUMEPHI KOHEUHBIX i OECKOHEYHBIX
MHOJKECTB, 3a/1aBaTh MHOXKECTBA, HAXOJIUTh
00BbeIMHEHUE U TepeceueHne KOHKPETHBIX MHOXKECTB.
OnuceIBaTh MHOKECTBO ILIEIBIX YHCEI, MHOKECTBO
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. o XapakTepucTHKa OCHOBHBIX BU/I0B /1eATEJIbHOCTH
Ne H3yuyaemblilt MaTepuall 2 x . .
=~ S |YYeHHKa (HA ypoBHe Y4eOHBIX AefCTBHIA)
S =
= T
O6o0mIaromuit ypok 1o Teme: PaLMOHATIBLHBIX YHUCET, MHOYKECTBO JI€HCTBUTEIIBHBIX
14 PannonanbHble HEpaBEHCTBA U UX YHCEeJl, COOTHOUIEHHE MEXAY 3TUMU MHOKECTBAaMHU.
CUCTEMBbI Pemarb crcTeMbl TMHEHHBIX U KBaJIPATHBIX
Kounrtpoabnas padora Nel. HEPABEHCTB, CUCTEMBI PAllMOHAIbHBIX HEPABEHCTB,
15 HepaBencrtBa u cuctemsl JIBOMHBIC HEPABEHCTBA.
HEPaBEHCTB.
16 AHanu3 KOHTPOJbHOU padOTHI.

Cucrembl ypaBHEHUI

elb:
umems npedcmasierue o cucmeme PayUoOHAIbHbIX YPAGHEHUll, 0 COCMABIEHUU MAMEMAMUYEcKol

Mmooenu,

0811a0emb YMEHUIMU. BbINOIHAMb PABHOCUTIbHbIE NPeodPA308aAHUSL, PeUldst YPASHEHUs. U CUCTeMbl

VPasHeHUll ¢ 08YyMs NePEeMEHHbIMU, Peuamy YPAGHEeHUs. U CUCTeMbl YPASHEHUU PA3TUYHBIMU MemMOOaMU:
epaguueckum, NOOCMAHOBKOLL, AN2eOpaAuiecko20 ClLOMCEeHUsl, 66e0eHUs HOBbIX NEPEMEHHbIX, U31aA2aAmb
ungopmayuro, unmepnpemupys paxkmol, pa3viACHsA 3HAYEHUE U CMBICT MEOPUL.

CucreMbl pallMOHAIBHBIX

17-20 o
ypaBHEeHUW. OCHOBHBIE TIOHSATHS
MeToas! pereHns CHCTEM
21-24 HPL BE
ypaBHEHUH
CucrteMbl ypaBHEHHI Kak
25-28 | MmaTreMaTU4eCcKUE MOIENN
peaTbHBIX CUTYaIHi
29 O6o06maromuii ypok. CUCTEMBI
paIOHATIBbHBIX YPaBHEHHIA.
KonTpoabnast pabora Ne 2
30 Cucrembl parioOHAIBHBIX
YPaBHEHUH
31 AHanu3 KOHTPOJIHHOU PabOTHI.

Pemenue cucreM ypaBHEHUN.

HNMeTh NOHATHE O PEIIEHNN CUCTEMBI YPaBHEHH U
HEPaBEHCTB, 3HAIOT PAaBHOCHJIHHBIEC MPE0OPa30BAHUS
ypaBHEHUH 1 HEPABEHCTB C JBYMS ITEPEMEHHBIMU.
YMeTh onpenensaTb NOHATHSL, IPUBOAUTH J10-
Ka3aTesIbCTBA.

Pemarthb cructembl ypaBHEHUM, TPOCTHIEC HEJTUMHEHBIC
CHUCTEMBI YPaBHEHUM JIBYX ITEPEMEHHBIX Pa3INYHBIMHU
METOJIaMH.

Crpoutb rpaduku ypaBHCHHH C IByMsI
NIEPEMEHHBIMU;

OPUMEHSTH rpauuecKuii METoJ], METO MMOAICTAHOBKH,
METO/] aNIre0panyecKoro CJIOKEHUS U METOJ] BBEJICHUS
HOBOU NEPEMEHHOM NP PELICHNU TPAKTUYECKUX
3a/1au4.

Pematb HepaBeHCTBAa U CUCTEMbI HEPABEHCTB,
UCIOJIB3Ys TpaduyecKre mpeacTaBlIeHuUs.
Hcnonb3oBaTh GyHKIMOHATBHO — rpaduueckoe
MIPEICTABIICHUE JUIsl PELLICHUS U UCCIIEA0BAHUS
YpaBHEHUH U CUCTEM

COCTaBJIATh MaTEMaTUUYECKUE MOJIEIIN PEATbHBIX
CUTyalUil 1 padoTaTh ¢ COCTaBICHHON MOJEIIbIO.

YucrnoBble GyHKIUH

geﬂb.’

081a0emb HABLIKAMU HAXOXHCOEHUs 0bacmu onpeoeieHus QyHKyuu,

0811a0emb YMEeHUAMU: 3A0AHUSA QYHKYUU PA3TUYHBIMU CNOCOOAMU; NOCMPOeHUsl 2papura yHKyuu no
CILOBECHOU MOOenuU;
uMemsv npedcmasierue 0 MaxKux GyHOAMEeHMAIbHbIX NOHAMUSAX MAMeMamuKu, Kak QyHKYus, ee 001acme
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Ne

H3yuyaemblilt MaTepuall

KoJ1-Bo
JacoB

XapaKTepuCTHKA OCHOBHBIX BUI0B AeATEIbHOCTH
Y4eHHMKA (Ha YPOBHe Y4eOHBIX el CTBHI)

onpeoenenus, 0O1acmsb 3HAYEHUl, 0 PA3TUYHBIX CHOCOOAX 3A0AHUSA PYHKYUU. AHATUMUYECKOM, 2PAPUiecKoM,
MmaodIUYHOM, C10BECHOM,
0671a0emb YMEeHUAMU: NPUMEHAMb NOHAMUSA YeMHOCMU U HeYeMHOCMU, 02PAHUYEHHOCMU, HeNPEPLIBHOCU,
MOHOMOHHOCIU YHKYULL, CIMPOUMb U YUMams epaguKu GyHKYuil, Haxo0ums HauboIbLULee U HaUMeHbULee
3HAYeHUs HA 3a0aHHOM NPOMEXCYMKe, peulds NPaKmudeckue 3a0ayu.

Ornpenenenue 4YMCIOBON
32-35 kuuu. O0nacte onpenenenus, |4 . .
ymxn ' OTpelt ’ Haxoauth 3HaueHus QyHKUINH, 3aJaHHONW (GOPMYIIOH,
001acTh 3HaYeHUN (QYHKIMH .
= Tabnuuel, rpaguKoMm, 1o ee apryMeHTy; HaXOAUTh
36-38 | CnocoOpl 3amanust GyHKIMN 3
N — 3HAUCHHE apTyMEHTA 110 3HAYCHUIO (PYHKIIHH,
30-42 | CroticTsa dyRKumit 4 3aIaHHON IrpaMKOM MM TaOIHIEN
43-44 | UerHble U HEHeTHbIC QYHKIIH 2 HccnenoBarh GyHKINIO HA MOHOTOHHOCTb
b
45-46 AIMHHHCTPAaTHBHA. KOHTPOIBHAS 2 OTIpEICIISITh HanOOoJIbIlIee U HAUMEHBIIIEE 3HAYCHHE
pabora _ (YHKIIUHU, OTPAHUYECHHOCTb, BBITYKJIOCTD, YETHOCTb,
47 AHaim3 aIMAHACTPATHBHOM 1 HEYETHOCTh, 001aCTh ONPEIEIeHHs] U MHOKECTBO
KOHTPONBHOH PabOTH!. 3HAYEHHH; IOHUMATh COAEPIKATENBHBIN CMBICT
48 Pemrenne 3anad no reme: 1 BKHEHIINX CBOMCTB QYHKIMU; 10 rpaduKy QyHKIUH
Yuciospre GyHKIUM OTBEYaTh Ha BOIPOCHI, KaCArOIIHECs €€ CBOMCTB;
O6001maromuit ypoK 1o Teme pacrno3HaBaTh BUJIbI H3y4aeMbIX (YHKIIHMA.
49 «Hucmnossre pynkuun. Cpoiictea | 1 IToxa3pIBaTh CXeMaTUYECKH MOJIOKEHHUE HA
%?’HKHHH» 3 KOOPAMHATHOM TIOCKOCTH rpadukoB (GyHKIUH BHIA Y
OHTpOJILHasI padoTa Ne3.
_ _ — ky? v = — VX = —
>0 CoiicTBa QYHKIIUN 1 —ZC,y—kX+m, y=kx%y=kixy = Jx y=XLy=
= + bx + i
AHATH3 KOHTPOTBHOI PaGOTEL ax“+ bx + CB 3aBHCHMOCTH OT 3HAYCHUIA
51-52 | dynkmms y = x"(n:N), ux 2 Kooaq)(imuneHTOB,vaonﬂmnx B (OpMYIIBI. }
CBOFiCTRA 1 rpaduKn MHCHIBATH CBOWCTBA M3yYEHHBIX (DYHKITUH, CTPOUTH
53-54 Oyukius y = x"(NN), ux 5 ;X rpaguxy.
CBOMCTBA ¥ rpaduKy PUMEHSATH Fpa(i)I/I?CCKI/Ie NIPE/ICTaBJICHUS TIPU
O — = pellIeHUH YPaBHEHUH, CHCTEM, HEPABEHCTB.
55 YHKUHS p = X<, ee CBOHCTBAM | 4
rpaduk
56 KontposbHas padora Ned. 1
IIporpeccum.
Llens:

HUMCTb IIPCACTABJICHUC O YHUCIOBOM IO CJICA0BAaTCIIBHOCTH, apH(l)MeTquCKOﬁ nporpeccun Hu

FeOMCTqueCKOﬁ MporpecCruu, Kak 4aCTHBIX CIIydasaX YUCIOBBIX HOCHCHOB&TGHBHOCTGIZ, 0 TpEX crocobax
3aiaHus TOCJICAOBATCIIBHOCTU: AHAJIMTHYCCKOM, CJIOBECHOM U PECKYPPCHTHOM;,

OBJIAJIETh YMEHUSIMH: (POPMYITHUPOBATH U 0OOCHOBBIBATH PsiJl CBOMCTB apupMeTndeckoit npodeccum,

reoMeTpHUecKoil mpodeccuu, CBOUTh UX B OJIHY TaONHUILY;

n FCOMeTpI/I"IeCKOI\/’I IIporpeccuu;,

OBJIAZICTh YMCHUSAMMU: PCIIATh TCKCTOBBIC 3a1a49, UCIIOJIb3YyA CBOICTBa apH(l)MeTquCKOﬁ nporpeccnu

OBJIAZICTb YMCHUSAMMU: BbIBOJAUTDH XaPAKTCPUCTUUCCKOC CBOMCTBO apH(l)MeTquCKOﬁ mporpeccuu u

FeOMeTqueCKOﬁ MMPpOrpeCCruu NMNpUMCEHATH UX NIPU PCIICHUHU MATCMATUYCCKHUX 3a/1a4.
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H3yuyaemblilt MaTepuall

KoJ1-Bo
JacoB

XapaKTepuCTHKA OCHOBHBIX BUI0B AeATEIbHOCTH
Y4eHHMKA (Ha YPOBHe Y4eOHBIX el CTBHI)

57-61

AHanu3 KOHTPOJIbHOU PabOTHI.
YucoBble MOCIE0BATEIbHOCTH

62-65

Apudmernueckas mporpeccus

66-69

I'eomerpudeckas mporpeccus

70

OO6o0mmaromnuii ypok 1mo Teme.
Apudmerrueckas u
reoMeTpPHYECKas IPOTPECCHHU.

71

KonTpoabnast pabora NeS.
IIporpeccum.

72

AHann3 KOHTPOJIBHOM paboThI

IIpumMeHATH UHJIEKCHBIE 0003HAYEHUS], CTPOUTH
peueBble BbICKAa3bIBaHUS C UCIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOH C MOHATHEM
MOCJIEZI0BATEIBHOCTH.

BbrunciasTh WieHbI 0CIE0BaTEIbHOCTEN, 3aJaHHbIX
dopMyIoi N-ro 4ieHa UK peKyppeHTHON (GOpMYION.
YcranaBaMBaTh 3aKOHOMEPHOCTDH B TOCTPOEHUU
MOCJIEZIOBATENBHOCTH, €CIIU U3BECTHBI NIEPBBIE
HECKOJIBKO €€ WIeHOB. M300paxaTh 4iIeHBI
MOCJIEZI0BATEIHHOCTH TOUKAMH Ha KOOPJMHATHOM
MJIOCKOCTH.

PacnozHaBaTh apupmMeTHUECKYIO0 U T€OMETPUUECKYIO
IIPOrPEeCCUu MPH Pa3HbIX COCO0axX 3aqaHUS.
BbIBOAUTH Ha OCHOBE JIOKa3aTENbHBIX PACCYXKACHUN
dbopmyrel 001IIero WwieHa apupMeTHIecKoi u
F€OMETPUUYECKON MPOTPECCU, CYMMBI IEPBHIX 1
YJICHOB apU(PMETHIECKON U TEOMETPUICCKOM
pOrpeccuii; pemaTh 3aJa4y C UCIOJIb30BaHUEM 3TUX
dbopmy.

PaccmarpuBarh npuMepsl U3 peaibHOM KU3HH,
WUTIOCTPUPYIOIINE U3MEHEHUE B apu(pMeTuyecKon
MPOrpeccru, B TeOMETPUUECKON MPOTPECCU;
H300pakaTh COOTBETCTBYIONINE 3aBUCUMOCTH
rpadu4ecKy.

Pemarsp 331241 Ha CIIOKHBIE MTPOLIEHTHI, B TOM YHCIIE
3a]]a4u U3 pealibHOM MPAKTUKHU (C UCITIOJIb30BaHUEM
KaJIbKYJIATOPA)

Pemars TekcToBBIE 33a/1a4u alreOpanuecKum
METOJIOM, HHTEPIIPETUPOBATH MOTYUYEHHBIN pe3ybTar,
MPOBOJAUTE OTOOP PEUICHH, UCXOS U3
bopMyIUPOBKY 3aa4u.

OIIeMEHTHI KOM6I/IH3.T0pI/IKI/I, CTAaTUCTHUKHU U TCOPHUU BepOHTHOCTeﬁ

geﬂb.’

HUMCETH IPCACTABJICHUC O KOM6I/IHaT0pHBIX 3aaadax, 3JICMCHTax KOM6I/IHaT0pI/IKI/IZ NEpeCTAaHOBKE,

MNepeMEIICHHUU, COYCTAHUH,; O TIOHATHUH «CPECIHECC apI/I(I)MeTI/I‘-IeCKOe», pa3Maxe psaaa 4uceii, MOAC psAda 4YUCCII,
0 MCIHAHEC MMPOU3BOJIBHOTO psAaa,

HUMCTH NPCACTABJICHUC O HOBOM MATEMATHUYCCKOM HAIIpPaBJICHUU — TCOPHUU BepOHTHOCTeﬁ, O IIOHATHH

MHOXXCCTBA U OIICpall HaJl HUMHU, O HpOCTCfII.HHX BCPOATHOCTHBIX 3aJiadax;
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. o XapakTepuCcTHKA OCHOBHBIX BH/I0B /IeSITeILHOCTH
Ne H3yuyaemblilt MaTepuall 2 x . .
~ S |y4eHuKa (Ha ypoBHe y4eOHbIX el CTBHiIi)
S =
= T
73-75 | KomOuHaTopHBIE 337241 3
IIpoBoauTh HECIOKHBIE JOKA3aTEIBCTBA, TOTYYaTh
IPOCTEHIINE CIECTBUS U3 NU3BECTHBIX UM PaHee
MOJTY9EHHBIX YTBEPIKICHHH, OLIEHUBATH JIOTHIECKYIO
76-77 Cratuctuka — au3aitn 5 IIPaBUJILHOCTD PACCYXACHUM.
uH(OpMALUH Hcnoab3oBaTh mpuMeps! A1 HIUTIOCTPAIIMN M KOHTP
TIPUMEPBHI [T OTIPOBEPKEHHSI YTBEPIKICHHU.
= H3Baekars nHQOpPMALHUIO, T TaBJICHHYIO B
[Ipocreiimme BeposSTHOCTHBIE 3BJeKa (bopmaruio, Npe/ICTaBNCHHYI0
78-80 v 3 Ta0NuIax, Ha uarpaMMax rpagukax, COCTaBIATh
TaONIUIbI, CTPOUTH IUArPaMMBbI U IpaUKH.
DKCnepuMEHTaIbHBIE TaHHBIE 1
81-82 . 2 Pemars xoMOMHATOpHBIE 3a7a4H ITyTEM
BEPOSITHOCTH COOBITHIA
v CHCTEMAaTHYECKOTO Mepedopa BOZMOKHBIX BApUAHTOB,
O06o0mmaromnuii ypok 1mo Teme.
a TaKKe C UCMOJIh30BaHUEM MTPABHUIIA YMHOKEHHSL.
DneMeHTbl KOMOMHATOPUKH,
83 1 HaxoauTthb pa3max, MOy, Cpe/lHee 3HAUCHUE;
CTaTUCTHKH U TEOPHU
. HAXOJWUTh YaCTOTY COOBITHS, UCTIONIB3Ysl COOCTBEHHBIC
BEPOSTHOCTEH.
HaOJFOIEHUS ¥ TOTOBBIE CTATUCTHYECKHIE TAHHBIE.
IIpuBoAMTH PUMEPHI JOCTOBEPHBIX U HEBO3MOKHBIX
Kontposabnasi padora Ne6. COBBITHi
84 OneMEeHTBI KOMOHHATOPHKH, 1 HAXOJUTh BEPOSTHOCTH CIydaifHEIX COOBITHI B
CTATHCTHKH U TEOPUH MPOCTEHIIIX CITyqasx
BEPOSITHOCTEH.
[IpuBoauTH NprMEPHl KOHEYHBIX U OECKOHEYHBIX
MHo>kecTB. HaxoauTh 00beivHEeHNE U epecedeHne
MHO>kecTB. [IpuBOAUTH IPUMEpPHI HECIOKHBIX
KJ1accu(UKaruii.
Hcnosib30BaTh TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIMKY U S3BIK IIPU PEUICHUU 3a/1a4 B X0JI1€
85-89 | MHOXecTBa. DJIEMEHTHI JIOTHKH 5 W3YYCHHS Pa3IMYHBIX Pa3lIeloB Kypca.
NnnocTpupoBath MareMaTHueCKUE MOHATHS U
yTBepxkAeHus npumepamu. Mcnosib30BaTh mpuMepbl
U KOHTp MPUMEPHI B apryMEHTAIIHH.
KoncTpyupoBaTh MaTeMaTH4eCKHE MPEITIOKESHHUS C
MOMOIIBIO CBSI30K €CJIH. .., TO..., B TOM U TOJIEKO TOM
clIydae, JOTMYECKHUX CBS30K U, WU
Hrorosoe nosropenue Hmoeosasn
90-102 b 13
KOHMPONbHASA paboma
102
Koui-Bo XapakTepuCcTHKA OCHOBHBIX BH/0B /1eSITeIbHOCTH
Ne | Tema YYE€HHKA
4acoB . .
(Ha 0CHOBe Y4eOHBIX J1eiiCTBHI)

Teomerpus 9 kiaacc (68 yacos).

Bexkropsl.
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XapaRTepMCTmca OCHOBHBIX BU/I0B 1€ATC/IBHOCTH

Kou-Bo
Ne | Tema YYeHHKa
4acoB . .
(Ha 0oCHOBe Y4eOHBIX J1eiiCTBHI)
Lenv: cpopmuposame nousmue 6eKmopa Kax HAnpagieHHo20 ompe3Ka, NOKA3ams Y4auwumcs npUMeHeHue

8EKMOpa K peueHuro NpoCcmeux 3a0ay.

1

1.IlonsiTe BekTOpA.
2.Ci0XeHUE U BEIYUTAHUE
BEKTOPOB.

D opMyIHPOBATH OTIPECICHUS U WILTIOCTPUPOBATD
MOHSITUS BEKTOPA, JJTMHBI (MOYJIsl) BEKTOPA,
KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
Bou1uucasTh UIMHY U KOOPJAUHATHI BEKTOPA.
HaxomuThb yrona Mexmay BEKTOpamHu.

3.YMHOXEHHE BEKTOpa Ha YHUCJIO. 8 BeInosHATH oniepanyy Hal BEKTOPaMHu.

[IpuMeHeHne BEKTOPOB K BBINOJHATH IPOEKTHI 110 TEMAM MCIOJIb30BAHUS

peLIeHuto 3a1a4. BEKTOPHOI'O METO/A IPY PEIICHNUH 3a1a4 Ha
BBIYMCIICHUS U JI0Ka3aTeIbCTBA.

Merona koopaHuHaT.

Llenw:

2 OO0BbSCHATH U NWLIIOCTPUPOBATH MOHSTHE
1.KoopauHatel BEKTOpA. JIEKaPTOBOM CHCTEMBI KOOPJIMHAT.
2.IIpocreiimne 3anaun B BbIBOAUTH 1 MCNI0JIB30BATh (POPMYIIBI KOOPAUHAT
KOOpJMHATax. CEpENNHBI OTPE3KAa, PACCTOSHUS MEKTY JIBYMSI
3.YpaBHEHUE OKPYKHOCTH U 10 TOYKaMH IIOCKOCTH, YPAaBHEHHUS TPSIMOM U
MPSMOI. OKPYKHOCTH.

Pemenue 3anau.
KonTponwsnas padora Nel.

BoInoaHaTh IMPOCKTEI 110 TEMaM HUCIIOJIB30BaAHUSA
KOOpAWHATHOI0 METOJAa IMpH PCIICHUHU 3aJa4 Ha
BBIYHCIJICHHUA U JOKa3aTCJIbCTBA

CooTHolIeHHE MEXTy CTOPOHAMHU U yIIaMH TpeyrojbHuka. CKalspHOE MPOU3BEICHNE BEKTOPOB.
Llenv: nosHaxkomums yuawuxcs ¢ OCHOBHLIMU AI2OPUMMAMU PeuleHUsl NPOU3BOTbHBIX MPeY2OolbHUKOS.

3

1.Cunyc, KOCUHYC, TAHT€HC YIUIA.
2.CooTHOLIEHUS MEXKIY
CTOPOHAMH U yIJIaMH
TPEyrojabHHKA.

3.CxaysipHO€E IPOU3BEACHUE
BEKTOPOB.

Pemenue 3anay.

KonrponbHas pabota Ne2.

11

@ opMyJIHPOBATH U J0KA3BIBATH TEOPEMY
COOTHOIIEHUSIX MEXAY CTOPOHAMU U YIJIaMU
TPEYroJIbHUKA.

®opMyJIMPOBATH OIPEICIICHUS U
WLTIOCTPHPOBATH MOHSATHUS CHHYCA, KOCUHYCA,
TaHI'eHCa U KOTAHT€HCa OCTPOro yriia
PSIMOYTOJIBHOTO TPEYrojJbHUKa. BhIBOAMTH
dbopmyIbl, Beipaxkaromue GyHKIUN yria
MPSIMOYTOJIBHOTO TPEYroJIbHUKA YEPE3 €r0 CTOPOHBI.
@ opMyJIMPOBATH OIPE/ICIICHUs CHHYCa, KOCUHYCA,
TAHI€HCA, KOTAHTE€HCA YIJIOB OT 0° o 180°.
BoiBoauTH (GOpPMYITBI, BRIpaKAONIUE PYHKIIUU
yrios ot 0° 10 180° uepe3 GyHKIUU OCTPHIX YIJIOB.
D opMyIHPOBATH 1 PA3bACHATH OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. [1o 3HaueHusIM
OJIHOM TPUTOHOMETPUUYECKON (DYHKIIMH YTIIa
BBIYUCJISATH 3HAUCHUS APYTUX
TPUTOHOMETPUUYECKUX (PYHKIIUN ITOTO yIIia.
DopMyIHPOBATH U J0KA3bIBATH TEOPEMbI CHHYCOB
Y KOCHHYCOB.

HaxomuThb yrona Mexay BEKTOpamu, CKaJISIpPHOE
IPOM3BENICHUE BEKTOPOB, (HOPMYITHPOBATH U
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Ko-o XapakTepucTHKa OCHOBHBIX BUJI0B 1eATEJILHOCTH
Ne | Tema YYeHHKa
4acoB . .
(Ha 0oCHOBe Y4eOHBIX J1eiiCTBHI)

000CHOBBIBATH YTBEP)KJICHHS O CBOHCTBAX
CKaJISIPHOTO MPOU3BEIECHUS BEKTOPOB; UCIIOJIb30BaTh
CKaJISIPHOE IIPOU3BEJICHUE BEKTOPOB IIPU pEIIeHNUN
3aja4.

JInuHa OKpYKHOCTH U IUIONIAJb Kpyra.

geﬂb.‘

pacuiupums U CUCmMemMamu3uposanio 3HARUA, yY4aujuxcs 00 OKPDYIHCHOCMAX U MHO20Y20IbHUKAX.

4 Pacno3naBaTh MHOTOYTOJILHUKH, ()OPMYJTHPOBATH
ompeieseHue U NPUBOAUTH TPUMEPHI
MHOTOYTOJIbHUKOB.

@D opMyIHPOBATH U J0KA3BIBATH TEOPEMY O CYMME
VIJIOB BBIMTYKJIOTO MHOTOYTOJIbHUKA.

HccaenoBars cBOMCTBA MHOTOYTOJIBHUKOB €
MOMOIIbI0 KOMITBIOTEPHBIX MPOTPaAMM.

D opMyJIHPOBATH U 10KA3bIBATH TEOPEMEBI O
BIIMCAaHHOW M ONTMCAaHHOM OKPYKHOCTSIX
MHOTOYTOJIbHUKA.

1.IlpaBuibHBIE MHOTOYTOJTBHUKH. OOBSICHATD TOHATHUS JUTHHBI OKPYKHOCTH U

2. JInMHa OKPYKHOCTH U IUIOIIAb IUIONIA/IM KpYra; BBIBOAUTH (DOPMYIbI ISt

Kpyra. 11 BBIYMCIICHHS ITTUHBI OKPY)KHOCTH U JUTHHBI TyTH,
Pemenne 3anau. IJIOIIAM Kpyra U IUIOagu KPYrOBOIO CEKTOpa.
KonTponwsnas padora Ne3. Pemare 3a1aun Ha TO0Ka3aTeILCTBO U BEIYMCIICHUS.
MopenupoBars yciIoBHE 337a4d C IOMOIIBIO
yepTeKa Wiu PUCYHKA, POBOAMTH
JOTIOJTHUTEJIbHBIE MIOCTPOEHHUS B XOJE PELIEHUSI.
NuTepnpeTupoBaTh NOJIYYEHHBIN PE3YIbTAT U
CONOCTABJIATH €r0 C YCIOBUEM 3a/1a4H.
HccaenoBarb cBoicTBa KOHGUTYpAIUi, CBI3aHHBIX
C OKPYKHOCTBIO, C TIOMOIIBIO KOMITBIOTEPHBIX
Iporpamm.

Pemarsb 3a1aun Ha NOCTPOEHUE, JOKA3ATENBCTBO U
BBIYMCIICHHUSL.

JIBHOKEHMSL.

l!eﬂb.’

NO3HAKOMUMb Y4aAuxcs ¢ NOHAmMuem 0BUDICEHUS HA NIIOCKOCIL.! Cummempuiamu, napaijiejlbHblm
nepeHocom, noeoponiom.

5 OO0BbSACHATH U WIIIOCTPUPOBATH NIOHATUS
paBeHCTBa Quryp, nogoous. CTpouTs paBHbIC U
CUMMETpPHUUHBIE (PUTYPHI, BHINOJIHATH
napajieIbHbIi IEPEHOC U TOBOPOT.
HccnenoBaTh CBOMCTBA IBMXKEHUI C HOMOIIBIO
KOMIBIOTEPHBIX TPOrPaAMM.

BbINOJHATH MPOEKTHI 10 TEMaM T'€OMETPUUECKUX
npeoOpa3oBaHuil Ha MIOCKOCTH.

1.IlonsATHE NBUKEHUS.
2.ITapannenbHbIi NEPEHOC U
MIOBOPOT. 8
Pemenue 3anay.
KonrponbHas pabora Ned.

HauanbHble cBeIeHUS U3 CTEPEOMETPUH.

Lenw:

0amv HA4anbHOE NpeocmasieHue 0 meiax u NO8ePXHOCMAX 8 NPOCMPAHCMEe, NOZHAKOMUMb YYAUWUXCH C
OCHO8 HOBbLIMU (POpMYIAMU 015 8bIYUCTEHUS NI0Wadell NOGepXHOCmel U 00bemMo8 meil.

6 | 1.MuororpanHuKy. 8 | O6BsACHATD, YTO TAKOE MHOTOTPAHHHMK, €10 IPaHH,
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Tema

KoJ1-Bo
qacoB

XapakTepucTHKA OCHOBHBIX BH/I0B JeSITeIbHOCTH
YUYeHHKA
(Ha 0oCHOBe Y4eOHBIX J1eiiCTBHI)

2.Tena 1 NOBEPXHOCTHU BpalLlEHUSI.

pE€Opa, BEepIIMHBI, AMATOHAIH, KAKOW MHOTOTPAaHHUK
HA3BIBACTCS BBITYKJIBIM, TIPU3Ma, BBICOTA IPU3MBI,
napajuieJienumne1, MupaMua, TUIHHAP, KOHYC,
ctepa, map.

OO0BbsACHATB, YTO TaKOE 00bEM MHOTOTPaHHUKA,
TUTOMIA/Ib TTIOBEPXHOCTH MHOTOTPAHHUKA.
HccaenoBars cBONMCTBA MHOTOIPDAHHUKOB.
Haxoauth 00bEM 1 TUTOMIA/T TTIOBEPXHOCTH
MHOTOTPaHHHKA.

YMeTb CTPOUTH U pacrio3HaBaTh MHOTOTPAHHUKH.
YMeTh JJOTUYECKH MBICITHTh, OTCTauBaTh CBOIO
TOYKY 3pEHUS U BBICIYITUBATH MHCHHE JPYTUX,
paboTtarh B KOMaHJIE.

006 akcnomax IIaHUMETPHH.
eny:
oambu bonee 2nybokoe npedcmasiienue 0 cucmeme akCUomM NiaHUMEempuu U aKCUoMamuieckom memooe.

7

006 akcnomax IIaHUMETPHH.

BocnpousBoauts GopMyIHpOBKH OIPEIeSICHUH,
AKCHOM, TEOPEM; KOHCTPYMPOBATh HECIIOKHbBIE
OTIPEAEIICHUs CaMOCTOSTENbHO. Bocnpon3BoauTh
(bopMYIUPOBKHU U I0Ka3aTEIbCTBA U3YUYE€HHBIX
TEOpEM, NMMPOBOAMTH HECIIOXKHBIE JOKA3aTEIbCTBA
CaMOCTOATENIBHO, CCHIIATBCS B X016 000CHOBAaHUIM
Ha OIIPENIENCHUS], TEOPEMBI, aKCUOMBI.

[ToBropenue. Pemenue 3amay.

10

3HaTh MaTepuall, U3y4YeHHBIN B Kypce MaTEMATHUKH 3a
7-9 xnacchl.

Brnazners o01muMu npueMamMu penieHust 3a/1au.

YMeTh NpUMEHSThH NOJTYy4YeHHbIC 3HAaHUS Ha
MPAKTHUKE.

YMETh JIOTUYECKU MBICIUTh, OTCTAaUBATh CBOIO TOUKY
3peHUs U BBICTYIIMBATh MHEHUE JAPYTUX, paboTaTh B
KOMaHJIe.

Hroro:
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