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Pabouas mporpamma o MaTemMaTrke ajs 7-9 KiiaccoB pa3paboTaHa Ha OCHOBAHHH:
@denepanibHOTO  rOCYIAapCTBEHHOIO  00pa30BaTENbHOTO  CTaHAApTa  OCHOBHOTO  OOIIETo
o0pa3oBaHMs, YTBEPXKJACHHOTO IMpHUKa3oM MuHHUCTEpCcTBAa oOpa3oBanus U Hayku PD ot 17
nexadpst 2010 roma Ne 1897

Moayb «Ajaredopa»

Onucanue Mecta yueOHOro npeamera «Ajaredpa» B yueOHOM IIaHe
B cootBerctBUM ¢ TpeboBaHusiMu DenepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOT'O 0011ero oopa3zoBaHus npeamer «Anredpa» usydaercs ¢ 7-ro no 9-i kiacc
o 3 yaca B HeJIeqo, 00IIee KOJIMYECTBO YPOKOB B HEZCIO ¢ 7 1Mo 9 Kacc cocTaBisieT 9 4yacoB.

Ilnanupyemble pe3y1bTaThl OCBOCHHS Y4eOHOI0 NpeAMeTa, Kypea:

JINYHOCTHBIMM pe3yJIbTAaTAMM H3y4eHUS NpeaMeTa «Anredpay sIBISIFOTCS CIEAYIOLUe
Ka4yecTBa:

— HE3aBHCHUMOCTb U KPUTUYHOCTb MBIIUICHHUS;

—BOJII M HACTOMYMBOCTL B JOCTHXKCHUHU IICJIH.

CpencTBoM JOCTHKEHUS ITUX PE3YJIbTATOB SBJISETCS:

— cUCTeMa 33JaHUH yUeOHUKOB;

— IpEJCTaBJICHHAs B y4yeOHMKAx B SIBHOM BMJI€ OpraHM3aLUs MaTepuasa 1o MPUHLUIY
MHHHMAKCAQ,

— HCIIOJb30BAaHME COBOKYIHOCTU TEXHOJOTMH, OPHUEHTHPOBAHHBIX Ha pa3BUTHE
CaMOCTOATCIIBHOCTUY MW  KPHUTUYHOCTH MBINUICHUA: TCEXHOJOTHA HpO6JICMHOFO Jauaiora,
TEXHOJIOTHUS IPOAYKTUBHOTO YTEHUS, TEXHOJIOTUSI OLICHUBAHMSI.

Memanpeomemnbimu pe3yabTaTaMi U3ydeHUs Kypca «Anredpay spisercs (GopMUpOBaHHE
YHUBEpCaJIbHBIX yueOHbIX neiictBuil (Y'Y I).

Pecynamuesnvie YY/I.

7-9-11 kKnaccot

— CaMOCTOATENBHO oOHapyscusamv W opmyauposams TpoOIEeMy B KIACCHOW WU
WHIUBHUIyaIbHON Y4eOHOH IeITeNbHOCTH;

— 6bl08UcAMb BEPCUM DPEILICHUs] MPOOJIEMbI, OCO3HABaTh KOHEUHBIH pPE3ysbTaT, BBIOMPATH
CpEICTBa JOCTHKEHUS LIENIU U3 MPEIJIOKESHHBIX WM UX UCKATh CAMOCTOSTEIIBLHO;

— cocmaenames (MHIUBHIYAIBHO WJIM B TPYIE) IJIaH PEIICHUs MPoOJIeMbl (BBIMOTHEHUS
MIPOEKTA);

— noobupams K Kax10i npobiaeme (3a1aue) afieKBaTHYIO el TEOPETUUECKYIO MOJIEINb;

— paboTasi MO MPeUIOKEHHOMY MJIM CAMOCTOSITEIIbHO COCTaBJICHHOMY IUIaHY, UCNONb308aMb
Hapsy C OCHOBHBIMH H JOIOJHHUTENBHBIE CpEACTBa (CIpaBOYHAs JIUTEPATypa, CIOXKHBIC
pUOOpPHI, KOMITBIOTED);

— NIaHUPOBamMs CBOIO HHANBUAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO;

— pabomamsb TO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY, CBEpSSICb C HUM U C LEIBIO
NeSITeTbHOCTH, UCTIPABJISIsl ONIMOKH, UCTIONB3Ysl CAMOCTOSATENBHO TIOJJOOpaHHbIE CPEACTBA (B TOM
yucie u HTepHer);

— cBOOOJTHO 11071b306ambCs BRIPAOOTAaHHBIMU KPUTEPHUSAMH OIIEHKH U CAMOOIIEHKH, UCXOISI U3
LENTY ¥ UMEIOIINXCSl KPUTEPHUEB, pa3iindas pe3yJbTaT H CIIOCOObI ICHCTBHIA;

— B XOJI¢ MIPEICTaBICHHS IPOEKTa 0a8amb OYeHK)Y €ro pe3yabTaram;

— CaMOCTOSITEIIBHO 0CO3HAB8AMb TIPUYNHBI CBOETO yCIIeXa MM HEeycIleXa U HaXOAUTh COCOOBI
BBIXOJIa U3 CUTYAIlMU HEYyCIIeXa;

— YMemb OyeHumb CTCTICHb YCHEIIHOCTH CBOCH WHAWBHUIYAIbHOM 00pa3oBaTeIbHON
JeATeNbHOCTH;



— Oasamb OYeHKYy CBOWM JIMYHOCTHBIM KaueCcTBaM M 4YepTaM XapakTepa («KakoB s»),
OTIPE/CIISATh HANPABICHUS CBOETO Pa3BUTUS («KAKUM 51 XOUY CTAaTh», «4TO MHE JJIS 3TOrO HAJ0
CHIETIaTh).

Cpeocmeom opmuposanus peryasiTuBHbIX Y Y ][] ciryaT TEXHOJIOTUs MPOOIEMHOro AUaiora
Ha OJTane M3y4YeHHs HOBOIO MaTepuaja W TEXHOJIOIHWs OLEHMBAHUA 00pa3oBaTeIbHbBIX
JOCTIDKEHHH (Y4eOHBIX YCIIEXOB).

Ilo3nasamenvhovle YY ﬂ:

7-9-it knaccor

— AHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOBamb U 0000uams PaKThI U SIBICHNUS;

— ocywecmenams CpaBHEHHE, CEPHALIAIO U KITACCU(PHUKAIIIO, CAMOCTOSATEIILHO BEIOMpast
OCHOBAHUS M KPUTEPUHU JJIs1 YKa3aHHBIX JIOTUYECKUX OMepaIuii; CTPOUTDH KIacCU(PHUKAIUIO TYTEM
JUXOTOMUYECKOTO JIeJIeHUsI (HA OCHOBE OTPUILIAHHUSA);

— cmpoumsb  JIOTUUECKM OOOCHOBAaHHOE pacCyKIEHHE, BKIIOYAIOLIEE YCTAHOBJIEHUE
MIPUYHUHHO-CIIEICTBEHHBIX CBA3CH;

— co30asams MaTEeMaTUYECKUE MOJIENH;

— COCTaBJIATb TE3UCHI, pa3JIWYHbIE BHJbl IUIAHOB (MPOCTHIX, CIOXKHBIX M  T.IL.).
[Ipeo6pa3zoBbiBaTh MHGOPMAIIUIO U3 OJHOTO BUAA B Jpyrod (TaGiuIly B TEKCT, AUArpaMMy H
mp.);

— BbIYUMBIEAMb BCE YPOBHU TEKCTOBON MH(OPMAITHIH.

— yMemb onpeodenams BO3MOKHbIE HCTOUHIUKH HEOOXOJUMBIX CBEICHUH, TIPOU3BOIUTH TTOUCK
nH(pOpMaIIUY, aHATTU3UPOBATh U OLICHUBATH €€ T0CTOBEPHOCTb.

— TOHHMMAas MO3UIMIO JAPYroro 4eloBeKa, paziuiams B €ro pedyd: MHEHHUE (TOUKY 3peHUs),
JI0Ka3aTeNIbCTBO (apryMEeHThI), (DaKThl; TUIIOTE3bI, aKCUOMBI, TeOpUH. I 3TOr0 caMOCTOSATENBHO
UCMOJb30BaTh pa3IMYHble BUABI YTEHUS (U3ydarollee, MPOCMOTPOBOE, O3HAKOMUTEIIBHOE,
MTOMCKOBOE), MPUEMBI CITYIIAHHUS.

— caMOMy co030aéamb WCTOYHUKH MH(GOpMAallMU pa3HOro TUNA W JUIsl PasHbIX ayJIuTOpPHUH,
coOmro1aTh MHPOPMAIIMOHHYIO TUTHEHY U TIpaBuiIa HHPOPMAIIMOHHON 0€30MacHOCTH;

— YMembUCnoNb306amb KOMIIBIOTEPHbIE 1 KOMMYHHMKAI[MOHHBIE TEXHOJIOTUN KaK MHCTPYMEHT
JUIS JOCTHXKEHUS CBOMX Iesied. YMeTh BBIOMpAaTh aJeKBaTHbIE 3aJad€ HWHCTPYMEHTAJIbHbBIE
IIPOrpaMMHO-aINapaTHbIE CPEACTBA U CEPBUCHI.

Kowwm YHUKamueHnble A I&ﬂ:

7-9-i1 knaccor

— CaMOCTOSITEIIBHO Op2aHu306bl6ams y1e€0HOE B3aUMOACHCTBUE B TpyIIE (ONPeIesaTh 001ue
1[eJI1, IOTOBApUBATHCA APYT C IPYTOM U T.1.);

— OTCTaMBasi CBOIO TOUKY 3PEHUS, NpUEOOUMb apeyMeHmul, TOATBEPKIas UX (pakTamu;

— B IMCKYCCHHU Y Membebl08UHYNMb KOHTPAPTYMEHTBI;

— YUHUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHUIO, C IOCTOMHCTBOM NPUSHABAMb
OLIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €r0;

— MOHUMas MO3UILIUIO APYTOT0, paziuyams B €ro peur: MHEHHE (TOUKY 3pEHHS),
JI0Ka3aTeNIbCTBO (apTyMEHTHI), (PaKThl; TUIIOTE3bI, aKCUOMBI, TEOPUU;

— yMemb B3TTIIHYTh HAa CUTYAIMIO C MHOM MO3UIIMU U 00208apU8amsCsi C JI0IbMU UHBIX
O3UIHH.

Cpeocmeom popmuposanusi KOMMYHUKAaTUBHBIX Y VY]l cioykaT TEXHOJIOTUs MPOOJIEMHOIO
nuasnora (MoOYXIAIoMMKA M MOABOAALINNA AMAJIOr) M OpraHu3anus paboThl B MaJbIX Tpymmax,
TaKXe UCIOJIb30BAHNE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOYKTUBHOTO YTEHUS.

Ilpeomemnvimu pezyromamamu N3ydeHus npeaMera «Anredpay sSBISIOTCS CIEAYIOIHIE



YMEHUS:
7-# KJacc.

Hcnonvzoeams IpU pellieHNA MaTEeMAaTHYECKHUX 3a/1a4, ©X 00OCHOBAHHUH H IPOBEPKE
HaWICHHOTO PEUICHUs] 3HAHUE O:

- HATypaJIbHbBIX, LEBIX, PAIMOHAIbHBIX, UPPALIMOHATBHBIX, IEUCTBUTEIIHBIX YUCIIAX;

- CTENEHHU C HATypAJIbHBIMU MTOKA3aTEISIMU U UX CBOMCTBAX;

- OJIHOWIEHAaX W MpaBUiax JCUCTBUNA C HUMU;

- MHOTOYJIEHAX W MpaBUjax JACHCTBHUI C HUMU;

- (hopmynax COKpamEéHHOr0 YMHOKEHHS,

- TOXKJECTBAX; METO/IaX JO0Ka3aTelIbCTBA TOXK/ICCTB;

- JIMHEMHBIX YPABHEHUAX C OJTHOM HEU3BECTHOM U METOJAX UX PELICHNUS;

- CHUCTEMAaX JBYX JIMHEHHBIX YPaBHEHUH C JBYMSI HEU3BECTHBIMU U METO/IAX UX PELLCHUSI.

- Buinonnsme OeCTBHS ¢ OJHOWICHAMH M MHOTOWICHAMIU,

- V3Haeamwv B BBIPAXKCHUSIX (DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSATD UX;

- pPAcKiaovléams MHOTOWIECHBI HA MHOKUTEIH;

- BbINOJHAMb TOXKISCTBEHHBIC MPE0OPa30BaHUS IISNIBIX AITCOPanYECKUX BhIPAKCHUIH;

- 00Ka3bl6amb MPOCTECHUIIINE TOXKICCTBA,

- HAxXoOums YMCIIO COYETAHUN M YHCIIO Pa3MEIICHHIA;

- pewiams TUHEWHBIC YPABHEHUS C OJTHOM HEU3BECTHOM;

- pewiamsb CUCTEMBbI ABYX JIMHEWHBIX YPABHEHUN C ABYMS HEU3BECTHBIMU METOJIOM
MOJCTAHOBKU U METOJIOM aIre0panvecKoro CIOKEHNUS,

- pewiams TEKCTOBbIE 337]a4H C TOMOILBIO JINHEUHBIX YPABHEHUN U CUCTEM,;

- HAX00umb PEUICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIONB3YIOTCA MATEMAaTHUYECKUE CPEJICTBA;

- co30asamu MPOIYKT (PE3yNbTaT MPOSKTHOM AEATENLHOCTH), ISl U3YUEHUS U OMUCAHUS
KOTOPOT'O HCHOJIb3YIOTCSI MATEMAaTUYECKUE CPEACTBA.

8- KJjacc.

Hcnonv306ams TIpHU pellIeCHUH MaTEMaTHIECKUX 33/1ad, HX 00OCHOBAHUH U TIPOBEPKE
HaWJEHHOTO pelleHus] 3HaHHE O:

- anreOpandeckor ApoOH; OCHOBHOM CBOMCTBE IPOOH;

- TpaBWJIax IEHCTBUH ¢ anreOpandyecKuMu ApoOsSMu;

- CTCIICHAX C LICJIBIMU ITIOKA3aTCIISIMU U UX CBOﬁCTBaX;

- CTaHJapTHOM BHUJIC YKCIIA,

- dynximax y = kx+b, y= x?, Y=, MX CBOMCTBax M rpapukax;
X
- TIOHSTHH KBAaJPAaTHOTO KOPHS U apu(PMETHUECKOTO KBAAPATHOTO KOPHS;

- CBOMWCTBax apu(PMETHUECKUX KBAJIPATHBIX KOPHEH;

- ¢yHKIMHU Y = Jx , eé croiicTax u rpaduxke;

- (opmyie 1yt KOpHEH KBaIpaTHOTO ypaBHEHUS;

- teopeme Bueta nst mpuBeAEHHOTO M 001IETO KBAAPATHOTO YPABHEHHUS,

- OCHOBHBIX METOJIaX PEIICHUS IEIBIX PAIIMOHATBHBIX YPAaBHEHUN: METOE PA3JIOKEHUS
Ha MHOXKUTEIIA U METOJIC 3aMECHBI HEM3BECTHOI;

- METO/Ie pelIeHus APOOHBIX PALlMOHAIBHBIX YPaBHEHUH;

- OCHOBHBIX METOJIaX PELIECHUS CUCTEM pallMOHAJIbHBIX YPaBHEHUI.

- Coxpawams anrebpandeckue apoou;

- 8bINOJHAMb APUPMETUUECKUE ACHUCTBUS C aITreOpandecKuMHU IPOOsSMHU;

- UCHOJb306aMmb CBONCTBA CTENIEHEH C LIEIBIMU MTOKA3aTESIMU MPU PEIICHUH 33/1a4;

- 3anucvléams YWCia B CTAaHAAPTHOM BUJIE;



- 6blnojiHAMmMb TOXIACCTBCHHBIC Hp606p3.30BaHI/ISI paI_II/IOHaJkILHI:IX BBIpEDKGHPIﬁ;

o _ — y2 =" .
- cmpoums rpaduku pyskumin Y = Kx+b, y=x", y Y UCTIOJb30BATh UX CBOMCTBA
X
MIPH PELICHUH 3a71ay;

- ulyuCIAMb apu(PMeTUIECKHEe KBaJPaTHbIE KOPHHU;
- NpuMeHsAmMb CBOUCTBA apu(PMETHUECKUX KBAPATHBIX KOPHEH MpH pelIeHUH 331a4;

cmpoums rpabuk GYHKIMH Y =[x M HCIONB30BaTh €rO CBOMCTBA MPH PEIICHUN

3a/1a4;

- pewiams KBaJpaTHbIC YPaBHEHUS;

- npumenams TeOpEeMy Buera npu pemenuu 3anay;

- pewams NENbIe PAllMOHAIBHBIE YPAaBHEHUS METOAOM Pa3j0KEHUS HAa MHOXKUTEIH U
METOJIOM 3aMEHBI HEU3BECTHOM;

- pewams OpOOHBIC YPABHEHUS;

- pewiams CUCTEMBbI PAllUOHAJIBHBIX YPAaBHEHUI;

- peuwiamsb TEKCTOBbBIE 3a1a4M C TIOMOIIBIO KBAIPATHBIX U PALMOHAIIBHBIX YPABHEHHUIN U
HUX CHCTEM;

- HaAx0O0umv PEUICHUS <OKU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIMOJIb3YIOTCS MAaTEMATUYECKHUE CPENICTBA;

- co30asamy MPOIYKT (PE3yNbTaT MPOCKTHOU NEATEILHOCTH ), AJIsl U3YUYEHHUS U OMUCAHUS
KOTOPOI'0 HCHOJIb3YIOTCS MATEMaTUYECKUE CPEACTBA.

9-ii KJ1acc.

Hcnonvzoeamsy TIpU  pelICHUH MaTeMaTH4eCKHUX 3aJad, HUX OOOCHOBAaHMM M IIPOBEpPKE
HaWJICHHOT'O PEIICHNs 3HAHUE O:

- CBOWCTBAaX YMCIIOBBIX HEPABEHCTB;

- METOJax pEIICHMs JINHEUHBIX HEPABEHCTB;

- CBOMCTBax KBaipaTUYHOHN (QyHKLIUHY;

- METOJax pPEIICHUs KBapaTHbIX HEPABEHCTB;

- METOJ€ UHTEPBAJIOB JJIs PELICHUS PALIMOHAIIBHBIX HEPABEHCTB;

- METOJaXx pEeUIeHUsI CUCTEM HEPABEHCTB;

- cBoifcTBax u rpaduke GyHKIUM Y = X' IpH HATYpaTLHOM IN;

- OIIPEIEJICHUH U CBOMCTBAX KOPHEH CTEINEHN N;

- CTEMEHSX C pallMOHAIbHBIMU MTOKA3aTeNIIMU U UX CBOMCTBAX;

- ONpEIeNICHUH W OCHOBHBIX CBOMCTBax apu(pMETHUECKO mporpeccun; Gopmyie st
Hax0JICHUSI CYMMBI €€ HECKOJIbKUX MEPBBIX YICHOB;

- OTpeJeNIeHUH M OCHOBHBIX CBOMCTBAX F€OMETPHUECKOM mporpeccun; popmyie st
HaxO0KJICHUSI CYMMBI €€ HECKOJIbKUX TIEPBBIX WICHOB;

- opmyne s cymMMbl OECKOHEYHONW T€OMETPUYECKON MPOTPECCHU CO 3HAMEHATEEM,
MEHBIIIUM 10 MOYJTIO €TMHUIIBI.

- HUcnonv306amsb CBOMCTBA YUCTIOBBIX HEPABEHCTB IS IPEOOpA30OBaHUsI HEPABEHCTB;
0oKasvieams MPOCTEUIITNE HEPABEHCTBA,
- pewams TAHEHHBIC HEPABCHCTBA,
cmpoumbs TpaduK KBAAPATUIHON (PYHKIIMK ¥ UCTIONB30BATh €T0 IPH PEIICHUH 3a/1a4;
- pewiams KBaJIpaTHHIC HEPABEHCTBA;
- pewiams palOHAJIbHBIE HEPABEHCTBA METOJIOM MHTEPBAJIOB;
- peuwiams CUCTEMbI HEPABEHCTB;

- cmpoums tpaduk (yHKHuHY = X' [pPH HATypaabHOM NH HCIOJL30BaTh €ro MpH

pElIeHUH 3a]1ay;
- HAxoOumb KOPHU CTEIEHU N;



oo

- UCNOIb306amMb CBOMCTBA KOPHEH CTENEHU NIIPH TOXKIECTBEHHBIX MPEOOpa30BaHUsAX;

- Haxooumbs 3HAUYEHUs CTEIIEHEH C palllOHAJIbHBIMU [TOKa3aTeIsIMH;

- pewiams OCHOBHBIE 33]]a4l Ha apU(PMETUIECKYIO H TEOMETPUUECKYIO POTPECCHUH;

- Haxoo0ums CyMMY OECKOHEYHOH IeOMETPHUYECKOM MPOrpeccur CO 3HAMEHATEeJIeM,
MEHBIINM 10 MOJYJIIO €AMHHUIIBI;

- HaxoOumv pEIIeHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIOJIb3YIOTCSL MaTeMaTUYECKUe CPEICTBA;

- co30aeéamv MPOAYKT (Pe3yabTAT MPOCKTHOMN NEATETBHOCTH ), ISl U3YUYEHUS U OTIMCAHUS
KOTOPOTO MCTIONB3YIOTCS MaTeMaTHUYECKHIE CPE/ICTBA.

Conep:xanue y4eOHOro nmpeamera

7 xjacc
Apudmernka.
HarypajibHble ynciia. YucnoBele BBIpaXKEHUS, 3HAYECHUS YUCIIOBOTO BeIpaXkeHus1. Pemenue
TEKCTOBBIX 3aJ]a4 apu(METUYECKUMH CIIOCO0aMHU.
Jpoou. Penienne TEKCTOBBIX 3a/1a4 apU(PMETHUECKUMHU CLIOCOOAMH.
JeiicrBuTenbHble yncaa. Koopaunarnas npsMas. YuciioBele IPOMEXYTKH.

Auredopa

Auaredpanyeckne BbIpasKeHH.

JlomycTuMble 3Ha4yeHUs INEepeMEHHbIX. [lOoACTaHOBKA BBIPAKEHMM BMECTO IIEPEMEHHBIX.
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH HA OCHOBE CBOWCTB apU(PMETHUECKUX JICHCTBUM.
PaBeHcTBO OyKkBEeHHBIX BbIpakeHUI. ToxkaecTBo. CTeneHb ¢ HATypajJbHBIM IOKA3aTelIeM U €€
cBoiictBa. OnHouneHbl M MHorowieHsl. CreneHb MHorouneHa. CroeHHE, BbIUHUTAHUE,
YMHOK€HHE MHOTro4JIeHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBbI M KBaapar
pasHocTi. PopMmyna pazHOCTH KBaaparoB. [IpeoOpazoBaHMe 11EIOT0 BhIpaKEHUS] B MHOTOYJIEH.
PasnosxeHre MHOrO4I€HOB HA MHOKUTEIU. MHOTOUYJIEHBI C OHOW ITEPEMEHHOM.

YpaBHeHus.

JInneniHoe ypaBHeHue.JIMHENHHOE paBHEHME C JBYMS II€PEMEHHBIMH, I[PUMEpBI pELICHUS
ypaBHEHUH B LieiblX unciax. CucreMbl ypaBHEHUU € JABYMs NEepeMEHHBbIMU. PaBHOCHIIBHOCTD
cucteM. CUCTEMBI ABYX JUHEMHBIX YPABHEHUM C ABYMs IEPEMEHHBIMHU; PEIICHNE MTOACTaHOBKOMN
U CIOXeHHeM. PellieHne TeKCTOBBIX 3aJau anreOpanyeckuM crocooom. JlekapToBbl KOOPAHHATHI
Ha MIockocTU. ['paduyeckas HMHTeprnpeTanuss ypaBHEHUS C JBYMs IepeMeHHbIMU. ['paduk
JUHENHOrO0 ypaBHEHHUS C JABYMS IEPEMEHHBIMH; YIJIOBOM KO3(DPHUIMEHT MpsMOH; YCIOBUS
napajienbHocTH  mpsiMoil. ['paduyeckas wuHTeprperanusi CHUCTEM YpaBHEHHH C JAByMs
IIEPEMEHHBIMU.

DOYyHKIHUU

OcHOBHbIC NOHATHS.

3aBucuMocTH Mex 1y BennuuHaMmu. [lonstue pynkuuu. O6iacTb onpeaesaeHus 1 MHOKECTBO
3HaueHul Qynkuuu. ['paduk pynkuuu. CoiicTBa pyHKIMIA, UX 0TOOpaXkeHHe Ha rpaduke.
[Tpumeps! rpauKoOB 3aBUCUMOCTEN, 0TOOpaXxKarolue peaabHble MPOLECCHI.

YuciioBble PYyHKIMH.

JIuneitnast ¢pyHKuus, ee rpaduk u cBoicTBa.

OnucarejbHas CTATHCTHKA.

[lpencraBnenne JaHHBIX B Bujae Tabnui, auarpamm, rpadukoB. CraTHCTHYECKHE
XapaKTepUCTHKU HaOOpa JaHHBIX: cpeiHee apupmeTuyeckoe, Meana, pa3Max.

Cay4aiiHble cOOBITHSI H BEPOSITHOCTD.

YacTtora cirygaitHOro coObiTHs. CTaTUCTUYECKUIN TIOIX0.T K TIOHSITHIO BEPOSTHOCTH.

KJIAacCC



ko

Apudmernka

PanmoHanbHbIii 4yMcga. MHOXKECTBO pPalMOHAIBHBIX YHCEN; PAlMOHAJIBHOE YHCIO Kak
OTHOIIIEHHWE m/n, TIe m — Iejoe unciao, N- HaTypaiabHoe unciio. CpaBHEHHE pallMOHAIbHBIX
gucen. Apudmernueckue JEHCTBUS C palMOHATBHBIMU 4YuciamMu. CTerneHb ¢ I[eNbIM
IOKa3arelieM

HeiictButenvHbie yncna. KBagparHelii kopeHb u3 yncia. [loHsTue o0 upparroHaIbHOM YHCIIE.
HppanuoHanbHOCTh YHUCHA \2 wu HECOU3MEPUMOCTh CTOPOHBI M JUAroHajiv KBajpaTta.
JlecsiTuuHbIe TIPUOTMKCHUS WPPALMOHAIBHBIX 4YHCeld. MHOXECTBO JCHCTBUTEIBHBIX YHCE,
MPEACTABICHUE JICHCTBUTEIBHBIX YHCET B BUIC OCCKOHEUHBIX JNECATUYHBIX ApoOeii. CpaBHEHNE
JICCTBUTEIBHBIX YHCE]L.

Anredpanueckue BbIpaKeHMSI.

Kopens MHOTrOUneHa. KBanpaTHblil TpexwieH; pa3iioskeHHE KBaAPaTHOTO TPEXWIeHa Ha MHOKUTEIIH.
Anrebpandeckast 1poob. OCHOBHOE CBOMCTBO anredbpandeckoit 1podu. CrokeHue, BEIIUTaHHUE,
YMHOKEHHE, JIeIeHUe anredpandeckux Apooei. CTerneHb ¢ 1efbIM MoKa3aTeleM U e CBOHCTBA.
ParronansHble BBIpaKeHUs U UX IpeoOpa3oBanus. [loka3aTenbCcTBO TOXKIECTB.

Ksanparaeie kopan. CBoiicTBa apuMeTHUECKUX KBaJIpaTHBIX KOpHEH M WX NMpHMEHeHHe K mpeobpa-
30BaHMIO YHCIIOBBIX BBIPAKEHUH U BHIYUCIICHUSIM.

YpaBHeHus.

PaBHOCUIIBHOCTD YpaBHEHH.

Ksanpartaoe ypaBHeHnme: (opMmyna KopHeH KkBajpaTtHoro ypaBHeHus. Teopema Buera. Pemenme ypas-
HEHUU, CBOASIIMXCS K JIMHEUHBIM M KBaJIpaTHbIM. [IpuMephl penieHus: ypaBHEHUN TPEeTbe U 4eTBEPTOU
crereHy. Pemenne 1poOHO-pallMOHANBHBIX YPaBHEHUH.

Pemenre TeKCTOBBIX 3a/1a4 aNTeOpandecKuM CIIOCOOOM.

I'padmku mpocTelmmx HENMMHEHHBIX YpaBHEHUH: mapaboia, runep0ona, OKpy) HOCTh. | paduyueckas
HMHTEPIPETALNS CUCTEM YPABHEHHUH C IByMsI IIEPEMEHHBIMHU.

Hepagencrsa.

HucnoBble HEpaBEHCTBA U UX CBoMcTBa. HepaBeHCTBO ¢ 0/1HOM nepeMeHHON. PaBHOCUIIBHOCTE Hepa-
BEHCTB. JIuHeiHbIe HepaBeHCTBA ¢ OJHOU NiepeMeHHON. KBagpaTHbIie HepaBeHCTBA.

DOyHKIHUU

OcHoOBHbBIE IOHATHSI.

[Monsitrie Gpynkiuu. OOMacTh ONMpeneeH!sl U MHOXKECTBO 3HaueHWi QyHkuuu. CrocoObl 3aaanus QyHK-
mun. I'paduk ¢ysxkumu. CpoiictBa ¢yHKuui, ux oroOpaxenue Ha rpaduke. llpumepsl rpaduxoB
3aBHCHUMOCTEH, OTPAKAIOIINX PeajIbHbIE MPOLECCHI.

Yucaosbie QyHKIIUM.

OyHKIMK, OMHUCHIBAIONIME MPSIMYI0 W OOpaTHYIO MPOIMOPIMOHATIBHBIE 3aBUCHMOCTH, MX TIpadUKd U
cBolictBa. KBaaparnunas QyHkims, ee rpaduk u cBoiictBa. CremeHHble (QYHKIMU C HATypaJlbHBIMH
nokasarensMu 2 i 3, ux rpadukn u ceoiictea. Ipadukn pyskimi y =x, y = | x |

BeposiTHOCTB M CTATHCTHKA

OnucarenbHas cratucruka. [IpefcTaBieHue AaHHBIX B BUAE TaONHIl, TUarpamm, rpagpukos.
CnyuyaitHass wu3MeHUMBOCTh. (CTaTUCTHUECKHE XapaKTEepUCTUKM HaOoOpa [aHHBIX: CpeaHee
apudmernueckoe, MeraHa, HauOOIbIIIEEe U HAMMEHBIIIEe 3HAUCHHUS, pa3Max.

Cay4aiiHble cOOBITHSI H BEPOSITHOCTD.

[lonatue o ciay4ailHOM oOmNbBITe W CiydyailHOM coOblTuM. YacToTa CiydaifHOTO COOBITHS.
CratucTuueckuil MoaXo/ K MOHATHIO BEPOSTHOCTU. BeposTHOCTH MPOTUBOMOIOKHBIX COOBITUH.
JlocToBepHbIE ¥ HEBO3MOXHBIE COOBITUS. PaBHOBO3MOXXHOCTH coOBITHH. Kiaccuueckoe
OITpEJIEIICHNE BEPOSITHOCTH.

Komounaropuka. Pernienre KoMOMHATOPHBIX 3a/1a4 TepeOOpOM BapHaHTOB.

KJIACC

Apudmerunka
JleiicTBUTEIbHBIE YHCTIA.
Kopens TpeTheit cTenenu.

Auaredopa



YpaBHeHus.

Pemienue ypaBHEHUHM, CBOASIIMXCA K JUHEHHBIM M KBaApaTHbIM. [Ipumepbl perieHus: ypaBHEHUI
TpEeTheH 1 4eTBEepTOi creneHu. Pemenne npoOHO-panOHAEHBIX YPaBHEHH.

Cucrema ypaBHEHHM ¢ JABYMS MepeMeHHBIMH. PaBHOCHMIBHOCTH cucTteM. CHUCTEMBI ABYX JIMHEWHBIX
YpaBHEHUH C IBYMS NEPEMEHHBIMU; PELICHUE NOACTAHOBKOM U cioxeHueM. [IpuMepsl pelieHus cucteM
HEJIMHEHHBIX YPABHEHU C ABYMs IEPEMEHHBIMU.

Pemmenne TeKCTOBBIX 3a/1a4 allreOpanyecKuM ClIOCOOOM.

JexapToBel KOOpAMHATHI Ha IIOCKOCTH. ['padmyeckas WHTepnpeTanus ypaBHEHUS C JABYMS
nepeMeHHbIMH. ['paduky NpoCTEWINX HETMHEHHBIX YpaBHEHUU: mapabosa, rumnep0osia, OKpPYKHOCTb.
I'padmyeckas nHTEpIIpETaNINS CUCTEM YPAaBHEHHUH C ABYMS IIepEMEHHBIMHU.

HepaBencrtBa.

YucnoBble HEpaBEHCTBAa U UX cBoiicTBa. HepaBeHCTBO ¢ omHOW mNepeMeHHOW. PaBHOCMIBHOCTH HEpa-
BEeHCTB. JIMHEWHBIE HepaBEHCTBA ¢ OMHON nepeMeHHol. KBaapaTHbeie HepaBeHCTBA. CHCTEMBI HEPaBEHCTB
C OJIHOM IIEPEMEHHOM.

DYyHKIHUU

OcHOBHBIE TOHATHSA.

3aBucumocT Mexnay BenmmuuHamu. [lorstre ¢yakmun. OOmacTs onpeaeneHuss ¥ MHOKECTBO 3HAUYCHUH
¢ynkunu. CrocoObl 3amanust GyHkiuu. ['paduk pynkumu. CpolicTBa QyHKIMIA, UX OTOOpaKeHHE Ha
rpaduke. [Tpumepsl TpaduKOB 3aBUCUMOCTEH, OTPaKaIOUINX peabHBIE TPOIECCHI.

Yucaosbie QyHKIUH.

@DyHKIMH, OMMUCBHIBAIOLIME MPSIMYI0 M OOpaTHYIO NPOIMOPLHOHAIBHBIE 3aBUCHUMOCTH, UX TIpaduKd U
cBolicTBa. JIuneliHast pyHkius, ee rpaduk u cBoiictBa. KBagpatuunas ¢pyHKIus, ee rpaduk U cBOMCTBA.
CreneHnple (QYHKIIUM C HATypalbHBIMH TIOKazatelmsiMu 2 W 3, ux rpadukm m cBoiictBa. ['paduku
dymkmmu y = x|, y = *\x.

YucaoBble MOCIEI0BATETbHOCTH.

[loHsiTHE YMCIIOBOI MOCIENOBATENBHOCTH. 3a/laHue IOCIIEeIOBATEIILHOCTH PEKYPPEHTHOH (QopMynol u
(opmyIoii n-ro dieHa.

Apudmernyeckas W reomerpuueckas mnporpeccur. @DopMynsl n-ro  wieHa apuMETHYECKOH U
FEOMETPHYECKOW TPOrpecCcrii, CyMMBI IEPBBIX AWICHOB. M300pakeHHE WieHOB apu(pMeTHYeCKON H
FEOMETPUYECKON NPOrpeccuil TOUYKAMHU KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA M 3KCHOHEHLMAJIbHBIN
pocT. Cl0XHbIE IPOLIEHTHI.

BeposSITHOCTB U CTATHCTHKA

OnucartesqbHast cratucruka. CTaTUCTUYECKHE XApPAaKTEPUCTUKU Ha0Opa [aHHBIX: CpeaHee

apudmernueckoe, MeauaHa, HanbOobIlIee U HAaUMEHbIlIee 3HaUeHUus, pa3max. [IpencraBienue o
BBHIOOPOYHOM UCCIIEIOBAHHH.

Cuayuaiinble coOOBITHS H BeposiTHOCTB. Kitaccuueckoe onpeaeneHne BEpOSITHOCTH.
Komounaropuxa. KomO6rHaTtopHoe mpaBuiio ymHokeHus. [lepectanoBky U (hakTopHal.



TemaTHuyeckoe NJIAHUPOBaHME Y4eOHOI0 Kypca

7 knace
Auaredpa
Ne HaunmenoBanue paznena Konunuectso KonTtposnbsHbie paboTh
4acoB
1 | MaremaTuueckuii s1361k. Maremaruueckas 13 1
MO/IEIb.
2 | Jlunetinas GyHKIHS. 11 1
3 | CucrteMbl ABYX JINHEWHBIX YPAaBHEHUM C ABYMSI 13 1
MEPEMEHHBIMHU.
4 | CreneHb C HaTypaJbHBIM I10KAa3aTeIeM U €€ 6
CBOMCTBA.
5 | OnHowieHbl. ApudMeTHYECKHE OTIepalluy HAJl 8 1
OJITHOWIECHAMH.
6 | Muorounensl. Apudmernyeckue onepanuu Haj 15 1
MHOTOYJIEHAMH.
7 | Pa3noxeHrne MHOTOYICHOB Ha MHOXHUTEIIH. 18 1
8 DOyHKIWS Y= x| 9 1
9 | IloBTOpEHME. 9 1
Hroro 102 7+1=8
8 kuace
Aaredpa
Ne | Ha3Banue pasnena Kon-Bo uacos KonTposbHbie paboTh!
(xo11-BO)
1 | Anrebpanueckue Apodu 21 2
2 OyHKIMA Y = J/x Coiictaa KBaJApaTHBIX 18 1
KOpHEM.
3 KBanpartuunas ¢pynkuus. yHkuus y = £ . 18 2
X
4 | KBagparHble ypaBHEHHUSL. 21 2
5 | HepaBencraa. 15 1
6 | [ToBTOpenue 9 1
Hroro 102 8+1=9
9 kimace
Auredpa
Ne | HaumeHnoBanue paszaena Konmnuectso KonTposbHbie paboTsl
9acoB (K0I1-BO)
1 | HepaBeHcTBa 1 cUCTEMBI HEPABEHCTB 16 1
2 | CucteMbl ypaBHEHHA 15 1
3 | YucnoBsie GyHKITUN 25 2
4 | IIporpeccuun 16 1
5 | DneMeHThl KOMOMHATOPUKH U TEOPUH 12 1
BEPOSITHOCTEMN
6 | [loBTopenue 18 1
Hroro 102 6+ 1=7




MoayJab reomerpus

H3yuenue ceomempuu 6 00pazoeamenbHbIX YUPesHcOeHUAX 0CHOBHO20 00U €20 00pazoeanus
HaAnpaeneno Ha Oocmudicenue ciedyIouux yeuei:

e OBJIAJICHUE CUCTEMON MaTeMAaTUYECKUX 3HAHUM U YMEHUN, HEOOXOUMBIX TS
IIPUMEHEHHUS 1 IPAKTUYECKOM JESITEIIBHOCTH, U3YYECHHs] CMEKHBIX TUCLUILINH,
IIPOAOIKEHUs 00pa30BaHus;

e HHTEJUIEKTYaJIbHOE pa3BUTHE, (OPMHUPOBAHHE KAUECTB JIMYHOCTH, HEOOXOAUMBIX
YeIIOBEKY JIJIS TIOJTHOLIEHHOW KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTEeMaTHYECKOM JIeATENbHOCTHU: SCHOCTH U TOUHOCTU MBICIIH, KpUTHYHOCTU MBILUICHHUS,
WHTYHUIUH, JIOTUYECKOTO MBIIIJICHUS, JJIEMEHTOB aJITOPUTMUYECKON KYJIbTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHU, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH:

U q)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ 00 HACAX U MECTOAAX MATECMATUKH KaK YHUBCPCAJIIbHOI'O
s3bIKA HAYKH U TCXHUKHU, CPEACTBA MOACINUPOBAHUA SIBJICHUH U MponucCCoOB;

e BOCIHMTAHHUC KYJIbTYPbI JTUYHOCTH, OTHOIICHHA K MAaTEMATUKE KaK K 4aCTHU
O6H.I€‘I€J'IOBCLIGCKOI‘/'I KYJIbTYPBHI, I/Irpa}omeﬁ OCO6YIO pOJIb B 06H_IeCTBCHHOM Ppa3BUTHU.

Oobuue yenu xypca reometpun 7-9 KiiaccoB

[IpakTuueckasi 3HAUUMOCTbH IIKOJIBHOTO Kypca TeoMeTpun 00yCIIOBI€HA TEM, UTO €r0 00BEKTOM
SIBJISIFOTCS IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOILIEHUS JEHCTBUTEIHLHOTO MHUPA.
['eomeTpuueckas moaroToBka HEOOX0IMMa JIsl TOHUMAHUS IPUHIIUIIOB YCTPOMCTBA U
HCII0JIb30BAHKS COBPEMEHHOM TEXHUKU, BOCIIPUATUSA HAYYHBIX U TEXHUYECKUX NIOHATUN U UJEH.
MaremMatuka sSBISI€TCS SI3bIKOM HAYKH M TEXHUKHU. C €€ MOMOIIBI0 MOJICTUPYIOTCS U U3y4atOTCsI
SIBJIEHUSI M TIPOLIECCHI, IPOUCXOIALIME B IIPUPOJIE.

I'eomeTpust IBISETCA OJTHUM U3 OMOPHBIX MPEAMETOB OCHOBHOM MIKOJIBI: OHA 00eCIeunBaeT
M3y4YeHUE IPYTUX JUCLHUIUIMH. B nepByro odepesib 3T0O OTHOCUTCS K IIPEIMETaM €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTH K (u3uKe. Pa3BUTHE TOTHYECKOr0 MBIIIUIEHUS YUALIUXCS IPU
00y4€HUHU TE€OMETPUHN CIIOCOOCTBYET YCBOCHHIO IPEIMETOB I'yMAHUTAPHOTO LIUKJIA.
[IpakTHueckre yMeHHs 1 HABBIKM T€OMETPUUYECKOT0 XapaKTepa He0OX0JUMBI 1JIsl TPYJOBOU
NesTeTbHOCTH U MPOo(hecCHOHAIBHONM MOrOTOBKH HIKOJIBHHUKOB.

Passutne Y ydJaluxcs MmpaBUIbHBIX HpG}ICTaBJ'IeHI/Iﬁ O CYOIHOCTH U IMPOUCXOKACHUN
reOMEeTPUUYECKUX a0CTPaKIUil, COOTHOIICHNUHU PEATbHOTO U UCALHOTO, XapaKTepe OTPaKEHUs
MAaTeMaTUYECKON HAyKOM SIBIICHUH U MPOLIECCOB peaJbHOr0 Mupa. MecTo reoMeTpuu B CUCTEME
HAyK U pOJIM MAaTEMAaTUYECKOTO MOJAEIUPOBAHUS B HAYYHOM NTO3HAHUU U B MIPAKTHUKE
crocoOCcTByeT (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI YHAIIUXCSA, & TaKKe (POPMHUPOBAHHUIO
KaueCTB MBIIUICHUS, HEOOXOUMBIX JIJISl aIaliTAl[il B COBPEMEHHOM MH(GOPMAITMOHHOM
o01iecTBe.

Tpebys oT yyammxcsi yMCTBEHHBIX M BOJIEBBIX YCUIINH, KOHIEHTPAlUU BHUMAHUSI, aKTUBHOCTHU
Pa3BUTOTO BOOOpaKEHUSI, TEOMETPHS pa3BUBAET HPABCTBEHHBIEC YEPThI TUYHOCTH
(HaCTOMYMBOCTB, LIENEYCTPEMIEHHOCTD, TBOPUYECKYIO AKTUBHOCTD, CAMOCTOSITENIBHOCTD,
OTBETCTBEHHOCTb, TPYAOII00HE, TUCIUIUIMHY U KPUTHUHOCTD MBIIIJICHHUS) U YMEHUE
apryMEHTHPOBAaHO OTCTAMBAaTh CBOM B3IJISIIIBI M YOSKIACHUS, a TAKXKe CIOCOOHOCTh MPUHUMATh
CaMOCTOATEIIbHBIE PELICHHUS.

['eomeTpus CymecTBEHHO pacIupseT KPyro3op yJalmxcs, 3HaKOMs UX C HHAYKIIHECH U
nenykuuei, 0000IeHreM U KOHKPETH3AINeH, aHAIM30M U CUHTE30M, Kiaccuukaueil u
cucTeMaTu3aluei, abcrparupoBanueM, aHaorueil. AKTUBHOE UCIIOJIB30BaHUE 3a71a4 Ha BCEX
JTamnax y4eOHOro mpolecca pa3BUBAET TBOPUECKUE CIOCOOHOCTH MIKOJIHHUKOB.



[Tpu oOyuennn reomeTpun HOPMUPYIOTCS YMEHUS M HABBIKM YMCTBEHHOTO Tpyla —
IUTAHUPOBAHHUE CBOCH PaOOTHI, TOMCK PALIMOHANBHBIX MMyTeH €€ BHIIOTHECHUS, KPUTHUECKast
OLIEHKa pe3ysbTaToB. B npouecce 00yueHuss reOMeTpuu IKOJIBHUKHU J0JIKHBI HAYUYUThCS
U3JIaraTh CBOM MBICIH SICHO U MCUEPIIBIBAOIIE, JTAKOHUYHO U EMKO, TPUOOPECTH HABBIKU
4ETKOr0, aKKypaTHOI'O ¥ TPaMOTHOTO BBIIIOJIHEHUSI MaTEMaTUYECKUX 3anuceil. Baxknenmen
3a/1ayel IIKOJIBHOIO Kypca N'€OMETPUHM SIBIISIETCS Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS y4alUXCsl.
Camu 00BEKThl TEOMETPHUECKUX YMO3AKIIOUEHUI U IPUHATHIE B TEOMETPUU MPaBUIIa UX
KOHCTPYHPOBAHHSI CIOCOOCTBYIOT (HOPMUPOBAHHIO YMEHUN 0OOOCHOBBIBATH U JOKA3hIBAThH
CYXICHHMSI, IPUBOIUTD YETKHUE ONPEICIICHNUS, Pa3BUBAIOT JIOTHYECKYIO MHTYULIUIO, KPATKO U
HaIJSIIHO BCKPBIBAKOT MEXAHU3M JIOTUYECKHUX ITIOCTPOECHUHN U ydaT UX IPUMEHEHMUIO.

Tem caMbIM reOMETpHS 3aHUMAET BEAyIIee MECTO B (POPMHUPOBAHUN HAYUYHO-TEOPETUIECKOTO
MBILUICHUS IIKOJILHUKOB. PacKpbIBasi BHYTPEHHIOI TAPMOHHUIO MaTEMAaTUKU, (OPMHUPYS
IIOHMMaHHE KPacoThl M U3SIIECTBA MATEMAaTUUECKUX PACCYKIECHUH, CIOCOOCTBYsI
BOCTIPHSTHIO TEOMETPUIECKUX (DOPM, YCBOCHUIO TIOHSTHSI CHMMETPHH, T€OMETPHS BHOCHUT
3HAYUTEIIBHBIN BKIIaJ B OCTCTUYECKOE BOCIIMTaHKE ydyamuxcs. E€ usyyenue passusact
BOOOpa)keHUE IKOJbHUKOB, CYIIIECTBEHHO 00OTaIlaeT U pa3BUBAET UX IPOCTPAHCTBEHHBIE
IIPEICTaBICHHUS.

OO0masi xapakTepucTHKa Kypca

B xypce ycinoBHO MOXKHO BBIIECINUTD CIAEAYIOIINE COAepKaTeIbHble TMHUU: «Harnsanas
reoMeTpusi», «['eomerpuueckue GUTypsl», «I3MepeHre reOMeTPHUISCKUX BEITMUUHY,
«Koopaunate», «Bektops», «Jloruka u MHOKecTBay, «I'€oMeTpusi B UCTOPUUYECKOM
pazBuTum». Marepuain, oTHoCsSmuiCs K Tnaun «Harnsnanas reometpusiy (3J1€MEHThI HarJIs THOM
CTepEOMETPHUH) CIIOCOOCTBYET PA3BUTHUIO MTPOCTPAHCTBEHHBIX MPEICTABICHUN yUaINXCs B
pamMkax uzyuenus rmanumerpuu. Coaeprkanue pasaenos «I eomerpuyeckue GUrypsn» u
«M3mepenne reoMeTpuYeCcKuX BEJIMYMHY HALlEJICHO Ha MOJIy4Y€HNE KOHKPETHBIX 3HAHUHN O
reoOMeTpUUYECcCKOr (hUrype Kak BaKHEUIIEH MaTeMaTUIeCKOW MOJICIIH JIJIsl OTTMCAHUS
OKpykaroriero Mmupa. CucTeMaTuuecKoe N3y4eHne CBOMCTB TeOMETPUIECKUX (GUTYpP TTO3BOJIUT
Pa3BUTH JIOTUYECKOE MBIIIJICHHE U TTOKA3aTh MPUMEHEHNUE 3TUX CBOVMCTB MPU PEUICHUH 33734
BBIUMCIIUTEIBHOTO MU KOHCTPYKTUBHOI'O XapaKTepa, a TAKXKE NPAKTUYECKUX.

MaTepI/IaJ'I, 0THOC$[H.[PII>10$I K COACPIKATCIIbHBIM JIMHUSAM ((KOOp)II/IHaTBI» n «BCKTOpH», B
3HAUYNTEILHOM CTEIIEHU HECET B cebe MCKIIPCIMETHBIC 3HAHUS, KOTOPBIC HAXOAAT IPUMCHCHUC,
KaK B pa3JIMYHBbIX MATEMATUYICCKUX NJUCHUIIJIMHAX, TaK U B CMCIKHBIX ITPEAMCTAX.

OcoOeHHOCTBI0 JIMHUU «JIOTMKa 1 MHOXKECTBa» SIBJISIETCSI TO, YTO TPEIICTABICHHBIN 3/1€Ch
MaTepua IPEeUMYIIECTBEHHO H3Yy4aeTcs IPH PACCMOTPEHUH Pa3IMYHBIX BOIIPOCOB Kypca.
COOTBGTCTBY}OH_[I/Iﬁ MaTcpural HAlCJICH Ha MaTEMATUYCCKOC Pa3BUTHEC yHaIlIUXCH,
(dbopMupOBaHUE Y HUX YMEHHUS TOYHO, C)KATO M SICHO M3JIaraTh MBICIH B YCTHOH M MUCHMEHHOM
pedH.

JIunus «I'eomMeTpusi B UCTOPUUECKOM PAa3BUTUN MIpelHa3HaueHa JIIsl JOPMHUPOBAHUS
MPEJCTaBICHUN O TEOMETPHUU KaK YaCTH YeJIOBEUECKON KYIbTYPBbI, JIsl OOIIEro pa3BUTHs
UIKOJIbHUKOB, JJI CO3AaHUS KYJIbTYPHO-UCTOPHUUECKOMN Cpelibl 00ydeHH .

MecTto npegmera B y4eOHOM IIaHe

B cooTBeTcTBUU ¢ y4EOHBIM MJIAHOM HA U3YYEHUSI TEOMETPUH CTYIICHH OCHOBHOT'O OOIIETO
oOpazoBanus orBoautcs 204 yaca, B TOM YHCIIE:

B 7 kyacce 68 yueOHBIX YacoB, M3 pacuera 2 yueOHBIX Yaca B HEAECIIO;
B 8 kiacce 68 yueOHBIX yacoB, U3 pacuera 2 yueOHBIX Yaca B HEEINIO;

B 9 kacce 68 yueOHBIX YacoB U3 pacueTa 2 y4eOHBIX yaca B HEJIEIIO.



JINYHOCTHBIE , METANPEeAMETHBIC M IIPEAMETHBIC PE3yJbTAaThl OCBOCHHUA KypcCa

reoMeTpuu 7- 9ki1accol

[Tporpamma obecnieunBaeT JOCTHIKCHUE CICAYIOIIUX Pe3yIbTaTOB OCBOSHHS 00pa30BaTeIbHOMN
MIPOrpaMMbl OCHOBHOTO 00IIEero 00pa3oBaHMUs:

JIUYHOCHIHbLE:

1. ¢dopmupoBaHHe OTBETCTBEHHOTO OTHOIIEHHS K YUE€HUIO, TOTOBHOCTH U CIIOCOOHOCTH,
o0yyJaroImuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTUBAIMH K
00y4YeHHIO U TIO3HAHHIO, BEIOOPY JabHEHIIero o0pazoBaHust Ha 0a3e OPHEHTHUPOBKH B
Mupe npodeccuil 1 mpohecCUOHATBHBIX MPEAIOYTEHUH, 0CO3HAHHOMY IOCTPOCHHIO
MHIUBUAYAJIbHON 00pa30BaTeIbHON TPACKTOPUH C YUETOM YCTOWUMBBIX
MI03HABATEIbHBIX HHTEPECOB;

2. (I)OpMI/IpOBaHI/Ie LHEJIOCTHOI'O MUPOBO33PCHUS, COOTBETCTBYIOIICTO COBPCMEHHOMY
YPOBHIO pa3BUTHA HAYKHU U O6H.[CCTB€HHOI71 IMPAKTHUKH;

3. (¢opmupoBaHUEe KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUU U COTPYTHUYECTBE CO
CBEPCTHUKAMHM, CTAPIIMMU ¥ MJIQIIIMMH B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIE3HOM,
y4e0HO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUIAX IEATEIBHOCTH,

4. yMeHue sICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOW M MUCBMEHHOM peuH,
IIOHMMATh CMBICJI IIOCTABJICHHON 3aJ]a4l, BBICTPAauBaTh apryMEHTALUIO0, IPUBOAUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

5. KPUTHYHOCTH MBIINIJICHUA, YMCHHUC PACIIO3HABATD JIOTUYCCKHU HEKOPPCKTHBIC
BBICKA3bIBaHUA, OTJIMYATh TUIIOTE3Y OT (baKTa;

6. KpC€aTUBHOCTb MBINUICHUSA, MTHUIITUATHUBY, HAXOJYHNBOCTH, AKTUBHOCTD IIPU PCIICHUU
reoOMCTPpHUICCKUX 3aaaY,

7. yMeHHe KOHTPOJIMPOBATh MPOLECC U PE3yJbTaT y4eOHOI MaTeMaTHUeCKOH
NESITENbHOCTH;

8. cImocoOHOCTH K 3MOIMOHATHFHOMY BOCIIPUSATHIO MATEMAaTHICCKUX 00BEKTOB, 33134,
pELIEHNH, paCCYKICHUM;

M emanpeOM eémmHbole:

1) ymeHue caMOCTOSITeNIbHO TIJIaHUPOBATh ATbTEPHATUBHBIE TTyTH JTOCTHXKCHHUS TIEJIEH,
OCO3HAHHO BBIOMPATh Hanboiee 3P (HEeKTUBHBIE CITOCOOBI PEIICHUS Y4eOHBIX U MO3HABATEIHHBIX
3a/1a4; 2) yMEHHUE OCYIIECTBISITH KOHTPOJb M0 PE3YyIbTaTy U MO CIOCO0Y NeWCTBUS HA YPOBHE
MIPOM3BOJILHOTO BHUMAHUSI 1 BHOCUTHh HEOOXOIUMbIC KOPPEKTHUBHI,

3) yMeH#He aJIeKBaTHO OI[CHUBATH MPABUILHOCTD WM ONTMOOYHOCTH BBITIOJHEHUS YIeOHOMH
3a/1a4uu, €€ OOBEKTUBHYIO TPYJIHOCTh i COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

4) 0cO3HAaHHOE BJIAJICHUE JIOTHUECKUMHU JICHCTBUSMU ONPECIICHHS MMOHATHH, 0000IICHNS,
YCTaHOBJICHHSI aHATIOTHH, KJIacCU(PUKAIIMU Ha OCHOBE CAMOCTOSTETIFHOTO BEIOOpA OCHOBAHUN U
KpUTEPUEB, YCTAHOBJICHUS POJIOBUAOBBIX CBS3€EHl;

5) yMeHHe yCTaHABIUBATh IPUIMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCYKICHUE,
yMO3aKIro4eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BBHIBOJIBI;

6) ymeHue co3aBath, IPUMEHSTh U TPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTRA,
MOJIETIN M CXEMBI IS PellleHus] yYeOHBIX U MMO3HABATeNbHbIX 33/1aY;



7) yMeHHE OpraHU30BbIBaTh Y4eOHOE COTPYAHUYESCTBO U COBMECTHYIO ICATCILHOCTD C YIUTEIEM
Y CBEPCTHUKAMH: ONIPEICNIATh LIEJH, pacipeaAesaTh GyHKIIUN U POJIU YIaCTHUKOB, 00IIHe
CIocoObI pabOTHI;

8) ymenue paboTath B IpyIIIe: HAXOAUTH 00IIIee PEIICHUE U pa3perniaTh KOHQIUKTBI Ha OCHOBE
COTJIaCOBaHUS MO3UIMM U yuéTa MHTEPECOB; CIylaTh MapTHEPa; GOPMYIUPOBATD,
apryMeHTHUPOBaTh U OTCTaWBaTh CBOE MHEHHUE;

9) popmupoBaHuE U pa3BUTHE YUEOHOM 1 OOIIEIOIH30BATEIHCKON KOMIIETEHTHOCTH B 001aCTH
UCIOJIb30BaHUs HH(POPMAIIMOHHO -KOMMYHHKAIIMOHHBIX TexHoJorui (MKT-kommereHTHOCTH);

10) popmupoBanue nepBOHAYANBHBIX MIPEACTABICHUN 00 UAEAX U O METOJAaX MATEeMAaTUKU KaK
00 YHUBEpCAIILHOM SI3BIKE HAYKU M TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHHUS SIBIICHUI W IPOIECCOB;

11) ymeHue BUIETh MAaTEMATUYECKYIO 33/1a4y B KOHTEKCTE IPOOJIEMHOM CUTYalluK B PYTHX
JUCLUIIIINHAX, B OKPYXKaIOLEH KU3HH,

11) yMeHHE HAXOAUTD B PA3INYHBIX HCTOYHHKAX HHPOPMALIUIO, HEOOXOAUMYIO ISl PEILICHUS
MaTeMaTHYeCKUX MpobJIeM, U IPEACTaBIATh €€ B IOHATHON (hopMe; IPUHUMATh PEIICHUE B
YCIIOBHSIX HETIOJIHOW ¥ M30BITOYHOM, TOYHOH U BEPOSITHOCTHON MH(pOpMAIIHH;

11) yMeHHe TOHUMATH U UCIIOIB30BaTh MATEMATHIECKHE CPE/ICTBA HATIISAHOCTH (PUCYHKH,
YepTEeXH, CXEMBI U JIp.) 1JI WUTIOCTPALIMM, HHTEPIIPETALINN, apTyMEHTAIUY;

12) yMeHue BBIABUTATh TUIIOTE3bI IPH PEIICHUH YICOHBIX 3a/1a4 U TOHMMATh HEOOXOAUMOCTh UX
IIPOBEPKH;

13) ymeHue IpUMEHATh MHYKTUBHBIC U JICAYKTHBHBIC CIIOCOOBI PACCyXICHHI, BUICTh
pa3InyHbIE CTPATErvH PEIIEHUs 3a/1a4;

14) NMOHUMAHHNEC CYIIIHOCTH aJITOPUTMHUUCCKHUX Hpe,ZLHI/ICElHI/Iﬁ U YMCHHC JIENICTBOBAThH B
COOTBCTCTBHHU C MPECATTOKCHHBIM AJITOPUTMOM;

15) yMeHHe caMOCTOSITEbHO CTABUTH 1IEJTH, BRIOUPATh U CO3[1aBaTh allTOPUTMBI JJIsl PEIICHHUS
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

16) YMCHHC INIAHUPOBATH U OCYIICCTBIIATH ACATCIIbHOCTD, HAIIPABJIICHHYIO Ha PCIICHUC 3a/1a4
HCCIICAO0BATCIILCKOI'0 XapaKTepa,

npeomemHuvle:

1) OBJIaACHUC 0a30BbIM HOHATUHHBIM arrapaTom 1o OCHOBHBIM pa3JicjiaM COACPKAHUS,
npeaACTaBJICHUC 00 OCHOBHBIX HN3YYaCMbIX ITOHATUAX (‘-II/ICJ'IO, reoMCTpHUICCKasa (bI/Il" Ypa, BEKTOp,
KOOpI[I/IHaTI)I) KaK BaXKHEHUIIINX MaTeMaTHICCKHX MOJCIIAX, ITO3BOJIAIOIINX OIMMUCBIBATh U U3YUaTh
PCAIBHBIC ITPOLCCCHI U SABJICHUS,

2) ymeHue paboTaTh C FeOMETPUIECKUM TEKCTOM (aHAIN3UPOBATh, H3BIEKATh HEOOXOAUMYIO
nH(}OpPMaILIKIO), TOYHO U TPAMOTHO BBIpa)kaTh CBOM MBICIIM B YCTHOM M MUCbMEHHOM pedu ¢
IIPUMEHEHUEM MAaTEMAaTUYECKOW TEPMUHOJIOTUY U CUMBOJIMKH, UCIIOJIBb30BAaTh PA3JIMUHBIE 3bIKU
MaTeMaTHKH, POBOJIUTH KIacCU(PUKAIUH, JOTHYECKHE 0O0CHOBAaHMSI, JOKA3aTEIbCTBA
MaTE€MaTHYECKUX YTBEPKICHU;

3) OBJIaJICHUEC HABbIKAMHU YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBI‘IHCJIGHHIZ;

4) oBnaJIcHUE TEOMETPUICCKHIM SI3BIKOM, YMEHHE HCII0JIb30BATh €r0 JUIsl OIIMCAHUS IIPEIMETOB
OKpY’KaloIIero MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTaBIECHUN U N300pa3UTENbHBIX
yMEHUH, MPUOOpETEeHNE HABBIKOB I€OMETPUUECKUX ITOCTPOCHUI;



5) ycBOeHHE cUCTEMAaTHYeCKUX 3HAHUH O TUIOCKHX (PUTypax ¥ UX CBOMCTBaX, a TAKXKe Ha
HaIJISIIHOM YPOBHE — O IMPOCTEUIINX IIPOCTPAHCTBEHHBIX TEJIaX, YMEHHUE IPUMEHSTh
CUCTEMAaTUYECCKUE 3HAHUA O HUX Ul PELICHUSA T€OMETPUYECCKUX U MPAKTUYECKUX 3a1a4;

6) yMeHue U3MEpPSITh JUTMHBI OTPE3KOB, BEIMYUHBI YTIIOB, UCIIOJIB30BaTh (OPMYITBI IS
HaXO0XKJICHHUS IEPUMETPOB, TUIOIIAACH U 00bEMOB reOMETpUIECKUX (puryp;

7) YMCEHUEC NPUMECHATh U3YYCHHBIC ITOHATHS, PE3YJIbTaTbl, MCTOABI IJIA pCHICHUSA 3aaa4
IMPAKTUYCCKOr'o XapaKTepa 1 3aja4 U3 CMCKHBIX IUCHUILINH C UCIIOJIB30BAHHUEM IIPU
HGOGXOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPHUAJTIOB, KAJILKYJIATOPA, KOMIIBIOTCPA.

Copep:xanue Kypca

Harasanasi reomerpusi. Harssiiabie npeicTaBieHus O IPOCTPAHCTBEHHBIX Urypax: Kyo,
napajuiesienune/1, mpu3Ma, upamMua, map, chepa, KoHyc, TUIHHApP. M300pakeHue
npocTpaHcTBeHHBIX uryp. [Ipumeps! cedennii. MHororpanHuku. [IpaBuiibHbIC
MHOTOTpaHHUKH. [IpuMepsl pa3BEPTOK MHOTOTPAHHHUKOB, IWIHH]IPA U KOoHyca. [loHsaTHe
00bEMa; enuHuIbl 00béMa. OOBEM MPAMOYTOILHOTO Mapaieienumnena, Kyoa.

I'eomerpuueckue gurypsl. [Ipsmeie u yribl. Touka, npsimas, minockocts. OTpe3ok, Jiyd. YTrod.
Bunsl yrios. BeptukaneHble 1 cMexHble yribl. buccekrpuca yrina. [lapannensusie u
nepecekaronmecs npsameie. [lepnenaukynsapusie npsameie. Teopemsl 0 MapapieabHOCTH U
MEepHEHIUKYISIPHOCTU NpsAMBbIX. [leprnenaukynsap u HakiIoOHHas K npsiMoil. CepeIMHHbBIN
MEPICHANKYIISIP K OTPE3KY.

I'eomeTrpuueckoe mecto Touek. CBOIMCTBA OMCCEKTPUCHI yTila U CEPEAMHHOIO MEPIEHANKYIIAPA K
otpe3ky. TpeyroiabHuk. BeicoTa, Mennana, OucceKkTpuca, CpeiHss JIMHUS TPEYTOIbHUKA.
PaBHOOe1peHHbIE U PpAaBHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA M PU3HAKU PaBHOOEAPEHHOTO
TpeyrojabHuKa. IIpu3Haku paBeHCTBaA TpPEyroJbHUKOB. HEpaBeHCTBO TpeyrosbHUKA.
CooTHoIIeHNS MEX/1y CTOPOHAMH U YTiaMH TpeyrojibHuKa. CymMma yIiloB TPEyroibHHKA.
Bremnue yrisl TpeyronsHuka. Teopema ®aneca. [Tonodue tpeyroabHukos. [Ipu3znaku nomgodus
TpeyroibHuKoB. Teopema ITudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOrO yria
IIPSIMOYTOJIBHOTO TpeyrosibHMKa 1 yrioB oT 0 no 180°; npuBenenue k octpoMy yriy. Pemenue
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMYyIIbI
,CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOTO U TOro *ke yria. Pemenue
TPEYrOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMEUYaTENIbHBIE TOUKH TPEYTOJIbHHKA.

YersipéxyronbHuk. [lapamnenorpamMm, ero cBorcTsa U npusHaku. [IpsaMoyronsHuk, KBaapar,
poMO, uX cBOICTBa U Mpu3Haku. Tpanenus, cpeansst TMHUS Tpaneuuu. MHOTOYTroJbHUK.
Brinyxkiibie MHOroyrosibHUKM. CyMMa yTIIOB BBITYKJIOTO MHOTOYTOJIbHMKA. [IpaBuibHbIE
MHOT'OYTOJIbHUKH. OKpY)HOCTB U KpyT. Jlyra, xopaa. Cektop, cerMeHT. LleHTpasbHbII yroJl,
BIIMCAHHBIN YIOJj1, BEJIMYMHA BIIMCAHHOTO yIUIa. B3anMHOE pacnoyioxKeHUe IpsIMOU U
OKPY’KHOCTH, JIBYX OKpy>KHOCTeH. KacarenpHas u cexymias K OKpyKHOCTH, UX CBOMCTBA.
Bnucannblie u onucaHHbIE MHOTOYTOJIBHUKHA. OKpY>KHOCTb, BIIMCAHHAS B TPEYTOJIBHUK, U
OKPY’KHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA. BIICaHHBIE U ONTMCAaHHBIE OKPYKHOCTH
MPAaBUILHOIO MHOTOYTOJIbHUKA. [ 'eoMeTprudeckue npeoOpasoBanus. [loHsTre 0 paBeHCTBE
¢uryp. [loHsTre 0 IBMKEHUH: OCeBas U IEHTpaJIbHAasl CHMMETPHH, apaJuIeNIbHbIN MepeHoc,
noBopoT. [Tonarue o mogobun GUryp 1 roMOTETHH.

[TocTpoeHust ¢ TOMOIIBIO HUPKYIISL ¥ IMHEHKU. OCHOBHBIE 3a/1a4M HA MMOCTPOEHUE: JIEJICHUE
OTpe3Ka MOMoJiaM; MOCTPOCHUE YTIJIa, PABHOTO JAHHOMY; TOCTPOEHUE TPEYTOJIbHUKA IO TPEM
CTOpOHAM; TOCTPOEHUE TIEPIICHIUKYJISIPA K TIPSIMO; IIOCTPOCHHE OMCCEKTPHUCHI YTIIa; NEJICHUE
OTpEe3Ka Ha N PAaBHBIX YACTEH.



Pemienue 3aa4u Ha BEIYMCIICHUE, IOKA3aTEIbCTBO U IIOCTPOCHHUE C UCTIOIH30BAHUEM CBOMCTB
M3YyYeHHBIX (puryp.

HN3mepeHue reomeTpuyeckux BeJuduH. JinHa orpeska. PaccTosiHue OT TOUKHU 70 MPSIMOIA.
Paccrosinre Mexny napasuieIbHbIMUA MPSIMBIMHU.

IIepuMeTp MHOTOYTrOJIBHUKA.
JlnvHa OKpYKHOCTH, YHUCIIO TT; JJIMHA JYTU OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXKY BEIMYMHON EHTPAIBHOTO YIJIa ¥ JUTMHOU JyTy
OKPY>KHOCTH.

[TonsiTre mnomaay mwiockux ¢uryp. PaBHococTaBieHHbIe M paBHOBeNMKHE GUrypsl. [lnomans
npsMoyroibpHuKa. [Inomann napamienorpamMma, TpeyroibHuKa 1 Tpanenuu. [lnomans
MHoroyrojasHukKa. [lnomans kpyra u miomaas cekropa. COOTHOIIEHHE MEXTy IUIOIIASIMU
noI00HBIX uUryp.

Pemenue 3aga4 Ha BIYMCICHUE U IOKA3aTEILCTBO C UCIIOIBL30BAHUEM HU3YYCHHBIX (1)0pMyJ'I.

Koopaunarsl. Ypasuenue npssmoii. Koopaunatel cepenunbl otpeska. opmyia pacctosHus
MEX/y IByMsl TOUKaMHU IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BexkTopsbl. [lnuna (Moynb) BekTopa. PaBeHCTBO BEKTOPOB.

KOJ'IJ'II/IHCapHBIG BCKTOPHI. KOOpI[I/IHaTLI BCKTOpaA. YMHOXEHUE BCKTOpA HAa YHUCJIO, CYMMa
BCKTOPOB, PAa3JIOKCHHUE BEKTOPA 110 JIBYM HCKOJUIMHCAPHBIM BEKTOPAaM. CKaJ'ISIpHOG
IMPOU3BCACHUC BCKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE MOHATHA. MHOXXECTBO, SJIEMEHT MHOXKECTBA. 3aJJaHUE MHOYKECTB
MEPEUYHCIICHUEM DJIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM. [ToamHOXKecTBO. O0BeAMHEHUE U
IIEPECEUCHUE MHOKECTB.

DuieMeHTHhI JoruKku. Onpezenenne. AKCHOMBI U TeopeMbl. JlokazaTtenscTBo. Jloka3aTeabCcTBO OT
npotuBHoOro. TeopeMma, oOpatHas faHHOM. [Ipumep 1 KoHTpIIpHUMeEp.

IlonsTue o PaBHOCHUJIBHOCTH, CJICIOBAHUH, yrIOTpe6J'ICHI/IC JOTHUYCCKHUX CBA30K €CJIH ..., TO ..., B
TOM U TOJIBKO B TOM CJIy4ac, JIOTHYCCKUC CBA3KU U, UJIN.

I'eomeTpusi B ucTopuyeckoM pazButuu. Ot 3emsemepusi kK reomerpun. [Tugarop u ero mkona.
®danec. Apxumes. [locTpoeHne mpaBHIIBHBIX MHOTOYTOJILHUKOB. Tpucekius yria. KBampatypa
Kpyra. Y nBoenue kyba. Mcropus uucna . 3omoroe ceuenue. «Hauana» EBknuna. JI. Ditnep. H.
. JloGaueBckwuii. MicTopus maroro mocrysara.

N300perenne MeToa KOOPAMHAT, MO3BOJISIOIIETO MEPEBOAUTH T'€OMETpUUYECKHEe OOBEKTHl Ha
a3bIK anreopsl. P. Jlekapt u I1. @epma. [Ipumeps! pa3inyHbIX CUCTEM KOOPIMHAT HA TNIOCKOCTH.

Cojnep:kanue o0yueHus  KJIace

1.HavajabHble reomeTpuyeckne cBeaeHus. 12

[Ipocreiimme reomerpuyeckie GUTyphl: MpsiMasi, TOUKa, OTPE30K, JIyd, yroi. [loHsTHe paBeHCTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTpe3KOB U yrioB. M3mepeHue oTpe3KoB, IMHA OTpe3Ka.
N3mepenue yrios, rpagycHas Mepa yriia. CMEXXHbIE U BEpTUKAJIBHBIE YIJIbl, UX CBOWCTBA.
IlepnieHIUKYNIApHBIE MIPSIMBIE.



OcHoOBHasl 11e/1b — CUCTEMATU3UPOBATh 3HAHUSI YUalIUXCs O IPOCTEHIINX N€OMETPHUUECKHUX
¢urypax u ux CBOWCTBax; BBECTH IOHSATHE PABEHCTBA QUTYP.

2. TpeyroabHuku. 18 u.

TpeyronbHuk. IIpusHaku paBeHCTBa TpeyroiabHUKOB. [lepnieHauKkymsap k npsmoii. Menuansl,
OMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA. PaBHOOGAPEHHBIH TPEYrOJbHUK U €T0 CBOMCTBA. 3a1a4H
Ha IIOCTPOEHUE C MIOMOILBIO IUPKYJIS U JINHEUKH.

OcHOBHasl 11eJ1b — BBECTH MOHATUE TEOPEMBI; BRIPAOOTaTh YMEHHE 10KA3bIBATH PABEHCTBO
TPEYrOJIBbHUKOB C IIOMOILBIO H3YYCHHBIX IPU3HAKOB; BBECTU HOBBIN KJIACC 3a1a4 — Ha
IIOCTPOEHHUE C IO MOILBIO IUPKYJISA U TMHEHKH.

3.MMapannenbHble npsimMble. 12 4.

HpI/ISHaKI/I MapaJuiCJIbHOCTH IIPAMBIX. Axcrnoma mapaJiiCJIbHbIX IIPAMBIX. CsoiicTBa
mapalyiICIbHBIX IIPAMBIX.

OcHoBHas OcJIb — BBECTHU OJJHO M3 BaKHCHUIIINX ITOHATUN — MOHITHE napaijICJIbHBIX IMPAMBIX;
AaThb MEPBOC MMPEACTABIICHUC 00 akcHoMax M aKCUOMAaTHYCCKOM MCTOC B TCOMCTPHH, BBECTU
AKCUOMY IMapaJUICIIbHBIX IPSAMBIX.

4.CooTHOIIEHNS MeKAy CTOPOHAMM M YIJIAMH TPeyroJbHHuKa. 18 u.

Cymma yriioB TpeyroibHrKa. COOTHOIIEHHE MEKIAY CTOPOHAMH U YTIIaMU TPEYTOJIbHHKA.
HepaseHnctBo TpeyrosnbHuka. [IpaMoyroybHbIe TPEYTOJbHUKY, UX CBOWCTBA U IIPU3HAKU
paBeHCTBa. PaccTosiHME OT TOUKH 10 MpsAMoid. PaccTosiHre Mex 1y napanieabHbIMU IPSMBIMH.
[TocTpoenue TpeyroyibHUKA [0 TPEM IEMEHTAM.

OcHoBHas [eJIb — paCcCMOTPETHL HOBBIC MHTCPCCHBIC U BAXKHBIC CBOICTBa TPCYTrOJIbHUKOB.

5. lloBTOpenue. Pemenue 3axau. 84

Conep:xanue o0vuenus 8 kaace

1. YerbipéxyronbHuku. 144

MHOroyroiapHUK, BBITYKJIbIii MHOTOYT'OJIBHUK, YE€TBIPEXyroiabHuK. [IapanenorpamMm, ero
cBoiicTBa u mpu3Haku. Tpanenus. [IpssmoyronbHuK, poMO, KBasipaT, ux cBoiicTBa. OceBas u
LIEHTpaJIbHasi CHMMETPUHU.

OcHoBHas 11eIh — U3YYHUTh HauOosee BaXKHbIC BUBI YETHIPEXYTOJbHUKOB — MapajlieorpamMm,
MPSIMOYTOJIBHHK, pOMO, KBaJpat, Tpamnenus; 1aTh MpeacTaBleHue o Gurypax, o0aaIaronmx
OCEBOM WJIM LIEHTPAIBHON CUMMETPHIA.

2. Illnomanb. 14 .

ITonsTre nuomaau MHOroyrojabHuka. Inomany npsMoyroiapHuKa, napauieaorpaMma,
TpeyroibHUKa, Tpanenuu. Teopema [Tudaropa. OcHOBHAS 1ETb - PACHIMPUTH U YIITyOUTh
MOJTyYeHHBIE 5 - 6 Klaccax MpeICTaBIeHUs YIauXxcsi 00 U3MEPEHUH U BBIYHCIICHUH TUTOIIA ICH;
BBIBECTH (POPMYIIBI IJIOLIA Il MPSAMOYTOJIbHHKA, ApaIeIOrpaMMa, TPEYTOJIbHUKA, TParelny;
JI0Ka3aTh OJJHY U3 IVIaBHBIX TeopeM reomeTpun — Teopemy I[udaropa.

3. ITonoOHbIE TPeyroJbHUKHU. 19 4.

ITonoGusbIe TpeyronsHUKH. [Ipu3Haku mogobus TpeyronbHUKoB. [IpuMenenne mogoous x
JI0Ka3aTeNIbCTBY TEOPEM U pellieHuIo 3a1a4. CHHYC, KOCHHYC U TAaHT'€HC OCTPOTo yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.



OcHOBHas 11€1b — BBECTH MOHATHE MOA00HBIX TPEYTOJIbHUKOB; PACCMOTPETh PU3HAKU
110100151 TPEYTOJIBHUKOB U UX IIPUMEHEHMS; CIIENIaTh IEPBbII IIar B OCBOCHNUHU yJYalllUMUCSA
TPUTOHOMETPUYECKOTIO alapara reOMeTpHUHU.

4. OkpyxkHOCTB. 17 4.

B3anmHoe pacnonoxeHue npsMon 1 OKpyKHOCTH. KacarenbHas K OKpyKHOCTH, €€ CBOMCTBO U
npu3HaK. LleHTpasibHbIE U BIIMCAaHHBIE YIIIbl. YeThIpe 3aMedaTelIbHble TOYKH TPEYrOJIbHHUKA.
Bniucannast u onvcaHHast OKpY>KHOCTH.

OcHoOBHas 11eJIb — pacliipuTh CBCACHUSA 00 OKPYXHOCTH, ITOJYUCHHBIC YYalllUMHUCA B 7 KJ1acce,
HU3y4YUTb HOBLIC (baKTBI, CBA3aHHEBIC C OKPYXXHOCTBIO, IIO3HAKOMUTH Y4alllUXCsa C YETBIPbMs 3aMEC-
YaTCJIbHBIMH TOYKaMH TPCYTr'OJIbHUKA.

5. IToBTOpeHue. Pemenue 3aaa4. 4 4

Coaep:xanue o0ydyenus 9 kiace

1. BekTopsbl. 8uacoB

ITonstue BCKTOpaA. PaBencTtBo BCKTOPOB. CnosxeHue ¥ BRIYUTaHHUE BCKTOPOB. YMHOXEHUE
BCKTOpPA HaA YHCJIO.

OcHoBHas 11eJTb- (POPMYITUPOBATE ONMPEACICHHUS U WIUTFOCTPUPOBATE TIOHATHS BEKTOPA, €T0
JUTMHBI, KOJUIMHEAPHBIX U paBHBIX BEKTOPOB; MOTUBUPOBATH BBEJACHUE MOHITHI U JCHCTBUH,
CBSI3aHHBIX C BEKTOPAMHU, COOTBETCTBYIOIIUMU MPUMEPAMH, OTHOCSIIIUMHUCS K (PU3NIECKUM
BEKTOPHBIM BEIMYMHAM; IPUMEHSTH BEKTOPHI U ICHCTBUS HA/I HUMHU TIPH PEIICHUU
F€OMETPUUYECKHX 3a/1a4

2.Metoa koopauHar. 10 u

Pa3noxeHne BexTopa 1o AByM HEKOJIIIMHEapHbIM BekTopaMm. Koopaunats! Bekropa. [Ipocreii-
LIM€ 3a/1a4d B KOOpPAUHATaX. Y PaBHEHUsI OKPYXHOCTHU U NIpAMO. [IpuMeHeHne BEKTOpOB U
KOOpJUHAT MPH PELICHUH 33]1a4.

OcHoBHas ECJIb — HAYUUTh YHAllIUXCA BBIIIOJIHATDH HGfICTBI/I?I Haa BEKTOpPaMU KakK
HaIpaBJICHHBIMHU OTPC3KaMH, YTO BAXKHO AJId NPUMCHCHNA BEKTOPOB B (1)I/ISI/IKC; IIO3HAKOMMUTH C
HCIIOJIb30OBAHHUEM BCKTOPOB U METOJd KOOPAUHAT ITPU PCHICHUUN T'COMETPHUICCKUX 3aaaH.

3.CoOTHOLICHHMA MEKY CTOPOHAMH U yIJIaMH TpeyrojbHuka. CkajnsipHoe Npou3BeaeHne
BEKTOpOB. 11 4.

CI/IHyC, KOCHUHYC U TaHI'CHC yTJIa. TeopeMH CHUHYCOB U KOCHMHYCOB. Pemenne TPCYTrOJIbHUKOB.
CKaJ'IHpHOG IMPOU3BCACHUEC BEKTOPOB U €T0 IPUMEHEHUEC B TCOMETPUUCCKUX 3ajavyax.

OcHoBHas LECJIb — Pa3BUTb YMCHHUC YUAIIUXCA IIPUMCHSATDH TpI/IFOHOMCTpI/IquKI/Iﬁ arrapar 1npu
peIICHUU I'COMCTPUICCKUX 3a/1ay.

4. JInuHA OKPYKHOCTH ¥ IJIOIIAAbL Kpyra. 12 4,

HpaBI/IHBHBIe MHOT'OYI'OJIbHUKH. Opr)KHOCTI/I, OIMMCAaHHAas OKOJIO MPaBHUJIIBHOTO MHOTOYTOJIbHUKA
U BrMcaHHas B Hero. [locTpoeHue nmpaBUiIbHBIX MHOTOYTOJIBHUKOB. [[11MHA OKPYKHOCTH.
[Tnomans kpyra.

OcHoBHasl 11eJ1b — PACIIUPUTh 3HAHKE YYaIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh OHSITUS
JUTMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra U (GOpMyIbl st UX BHIYUCICHHUS.

5. /IBu:keHus. 8 yacon



OTtobpaxenue mockoctu Ha ceds. [Tonarue nuxenus. OceBas U IIEHTpaJIbHAsi CHMMETPHH.
[TapannensHblii nepenoc. [ToBopor. Hanoxxenus v 1BUKEHHUS.

OcHoOBHas 11€7Ib — MMO3HAKOMUTH YUYaAIIUXCs C IIOHATHEM JIBHXKEHHS U €r0 CBOMCTBAMU, C
OCHOBHBIMM BUJIaMU JIBUKECHUH, B3aUMOOTHOIICHUSIMU HAJIOKCHUM U IBUKCHUN. [[BUKeHUE
IIJIOCKOCTH BBOAMTCS KaK OTOOpayKEHHE TIIOCKOCTH ¢e0s1, COXPAHSIOIIEE PACCTOSTHUE MEKTY
TOUYKaMHU.

6. O0 akcuomax reomeTpuu. 2 yaca

becena 06 akcnmoMmax reoMeTpuu.

OcHoBHas 11e1b — J1aTh 6osee r1yOOKoe MPECTaBIEHHE O CUCTEME aKCHOM IIJIAHUMETPUU U
aKCHOMAaTHUYECKOM MeTojie. B maHHOI# Teme paccka3bIBaeTCs O pa3IMUHBIX CUCTEMaX aKCHOM
Te€OMETPHH, B YaCTHOCTH O PA3IMYHBIX CrI0c00axX BBEJCHUS MOHATHUS paBEHCTBA (GUTYP.

7. HauajbHbIe CBeJleHHs U3 CTepeoMeTpHN. 8 4acoB

[Ipenmer crepeomerpun. ['eomeTpruyeckre Tena U MOBEPXHOCTU. MHOIOIpaHHUKHU: IpU3Ma,
napajuieNienunea, nupamuaa, Gopmys s BEIYUCICHUS UX 00beMOoB. Tena v moBepXHOCTH
BpaIeHHs: HWIMHAP, KOHYC, cdepa, map, GopMyIisl Ui BEIYUCICHHS WX TUIOMIAICH
MOBEPXHOCTEN U 00HEMOB.

OcHoBHas 11e7b — JIaTh HAYaJIbHOE MIPEICTABJICHHUE O TelaX U MOBEPXHOCTSAX B IMIPOCTPAHCTBE;
MMO3HAKOMUTH YYAILUXCS C OCHOBHBIMU (hOPMYITIaMU JJIsl BEIYUCIICHHUS TUIOMIAIEH TOBEPXHOCTEH
1 00BEMOB TEJI.

8. IloBTopenue. Pemenue 3aga4. 94acon

TeMaTnuyeckoe NJIAHUPOBAHHUE

I'eomerpus 7

Ne OcHOBHOE coiepKaHue 10 TeMaM Kou-Bo KoJu-Bo
1acon KOHTPOJIbHBIX
pador
1 HauanbsHble reoMETpUYECKHUE CBEICHMUS 12 1
2 TpeyronpauKH 18 1
3 [NapannenbHble MPsIMbIC 12 1
4 CooTHomIEeHUs MEX Ty CTOPOHAMH U YTIIaMH TPEyTOJIbHUKA 18 2
5 [ToBTopeHue 8

Hroro 68 5

I'eomerpus 8

Ne OcHOBHOE cOiepKAHHE M0 TEMaM Koa-Bo Koa-Bo
1acos KOHTPOJIbHBIX
padort

1 YeTbIpEXYrOabHUKU 14 1
2 IItomans 14 1
3 [TomoOHbIE TPEYTOIBHUKN 19 2
4 OKpYy>KHOCTh 17 1
5 [ToBTOpenue. Pemmenne 3amaq 4

HToro 68 5




I'eomeTpus 9

Ne OcHOBHOE co/iepKaHue 10 TEMaM Koa-Bo Koa-Bo
4acoB
KOHTPOJIbHBIX
padoTt
1 Bekrtopst 8
2 MeToa KoOpaAUHAT 10 1
3 CoOTHOIIICHHS MEXTYy CTOPOHAMH U YIIIAMH TPEYTrOJIbHUKA. 11 1
CxansipHOE TIPOM3BEICHUE BEKTOPOB
4 Jl1rHa OKpYKHOCTH U IIJIOLIalb Kpyra 12 1
5 JBrkenus 8 1
6 HauanbHble CBeICHHS U3 CTEPEOMETPHU 8
7 06 akcHoMax TUIAHUMETPUU 2
8 [loBTOpenue. Pemenne 3amaq 9 1
HUTOI0 68 5

Ilnanupyemblie pe3yJibTaThl OCBOCHUSI y4eOHOI0 NpeIMeTa

reomeTpum B 7—9 Kjaccax
7 kaacce
Harusanas reomerpus
OOyyarommiicss HAyInTCS:

1) paciio3HaBaTh Ha YEPTEIKaAX, pUCYHKAX, MOJCIIAX U B OKPYKAIOIIIEM MHUPE IJIIOCKUC U
MPOCTPAHCTBCHHLIC TCOMETPUICCKUC q)HprH;

2) pacro3HaBaTh pa3BEPTKU Kyba, MPSIMOYTOIBHOTO MapaslieNienuIe/a, PaBIIbHON MUPaMHUIbI,
LWINHAPA U KOHYCa,

3) ompenenaTh Mo JTUHEHHBIM pa3MepaM pa3BEPTKU GUTYpPhI JIMHEHHBIC pa3Mephbl cCaMoi GUTypbI
1 Hao0opoT;

4) BBIYUCIIATH 00BEM MPSIMOYTOIBHOTO MapaILICIICIHIIS/IA.

Oo0yuaromuiicst noayYum 603MOMCHOCHIb:

5) ebiuucaams 06vEMbI NPOCMPAHCMBEHHBIX 2EOMEMPUYECKUX (PUSYD, COCMABLEHHbIX U3
NPAMOY20/IbHbIX NAPAILILENeNUNe008s;

6) yenyoumos u pazeums npedcmasneHnus 0 nPOCMpPaHCMEEHHbIX 2e0MEMPUYECKUX uypax;
7) npumensams nousmue pazeépmxu 015 BLINOIHEHUS NPAKIMUYECKUX PACYEMO8.
8 knace
I'eomerpuyeckue purypbl
OOyyarommiicss HAyYnTCS:

1) nosIp30BaThCs SI3BIKOM TE€OMETPHUH JJIs1 OMIMCAHUS TPEIMETOB OKPYIKAIOIIET0 MUPA M UX
B3aMMHOI'0 PaCIOJIOKEHUS;




2) pacno3HaBaTh U H300paXkaTh Ha YePTEKaX U PUCYHKAX reOMETPUYECKUe QUTYPBI U UX
KOH(HUrypamnuu;3) HaX0AUTh 3HAUCHHS JUIMH JIMHEWHBIX 3JIEMEHTOB (PUT'Yp U MX OTHOILICHHUS,
rpanycHyro mepy yrioB oT 0 go 180°, mpumeHsist onpeaeneHus, CBOMCTBA U IPU3HAKH QUTYD H
UX DJIEMEHTOB, OTHOILIEHHS (PUTYp (pPaBEHCTBO, 0I00ME, CAMMETPUH, TIOBOPOT, MapaJlIeIbHbIHI
MepPeHoc);

4) oneprpoBaTh C HAYAIHHBIMU MOHATUSIMUA TPUTOHOMETPHH U BBITTOJHSITH 3JIEMEHTAPHBIC
orepauuu HaJ QYHKIUSIMH YTIIOB;

5) pemars 3a/1auu Ha JOKA3aTEIbCTBO, OIMPAsICh HA U3YUYEHHBIC CBOMCTBA (DUTYP U OTHOIICHHIA
MEXJy HUMH U IIPUMEHSIS U3y4YEHHbIE METO/Ibl JOKA3aTENIbCTB;

6) pemiath HECIIOKHBIC 3374 Ha IOCTPOCHHE, IPUMEHSISI OCHOBHBIC aJITOPUTMBI IOCTPOCHUS C
IIOMOILBIO LUPKYJIA U JIMHEUKHU;

7) pemiath MpocTeiime IIaHUMETPHYESCKHE 3a/1a4H B IPOCTPAHCTBE.

Oo0yuaromuiicst noayYuUm 603MOMCHOCHIb:

8) osnaoemsv memooamu pewienus 3a0ay Ha 6bIYUCLEHUS U OOKA3AMENbCMEA. MEMOOOM Om
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM Nnepedbopa 8ApUAHMO8 U MEMOOOM 2eOMEeMPULECKUX
mecm mouyex;

9) npuobpecmu onvim npumenenus aneedpPAutecKo2o U MpUeOHOMEMpUYecKko20 annapama u
uoetl 08UNCEHUSI NPU PeUUeHULU 2e0MEeMPULEeCKUX 3a0al;

10) osrademv mpaduyuonnoil cxemotl peweHus 3a0a4 Ha NOCMPOEHUE ¢ NOMOUBLIO YUPKYJISL U
JIUHENKU: AHATU3, NOCMPoeHUue, 00KA3ameabCme0 U UCCIe008aAHUe;

11) nayuumocs pewiams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPUYECKO20 MeCMA MOYeK U
MemoooM HO00OUsL,

12) npuobpecmu onvim ucciedo8anus cOUCME NIAHUMEMPUUECKUX PUSYD ¢ NOMOUIBIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuobpecmu onvim svinonnenus npoekmos no memam: «I eomempuueckue npeobpazoeanus
Ha naockocmuy, «llocmpoenue ompesxkos no popmyney.

H3mepenne reomeTpuyecKuX BeJIMYUH
OOyyarommiicss HAy4YUTCH:

1) ucrionp30BaTh CBOICTBA M3MEPEHHUS IUTHH, TUIONIAJICH M YIIIOB MIPU PEIICHUHN 33/1a4 Ha
Hax0’KJICHNE JUTMHBI OTPE3Ka, JJIMHBI OKPY>KHOCTH, JUIMHBI IyTH OKPY’KHOCTH, IPAyCHON MEpbI

yria;

2) BBIYUCIISITD JUTMHBI JIMHEWHBIX JIEMEHTOB (PUI'Yp M UX YIJIbI, UCTIONB3Ys (DOPMYJIBI JITTHHBI
OKPYKHOCTH U JUTUHBI IYTH OKPYKHOCTH, GOPMYJIBI IIoMaAen puryp;

3) BBIUUCIATD IUIONIA/H TPEYTOJILHUKOB, TPSIMOYTOJIBHUKOB, TAPAJLIEIIOTPAMMOB, TPaNelui,
KpYT'OB U CEKTOPOB;

4) BBIYUCIIATH JJTUHY OKPYKHOCTH, JUTHHY IyT'H OKPYXHOCTH;

5) pemiath 3a/1auu Ha TOKA3aTEIbCTBO C UCIOIb30BaHUEM (DOPMYIT JTMHBI OKPYKHOCTH U JUTHHBI
JyTH OKPY>KHOCTH, GOpMYIT TUIOIIaae Guryp;

6) peiaTh NPAKTUUCCKUC 3aJa4, CBA3AHHBIC C HAXOXICHUCM I'COMCTPHUICCKUX BCININH
(Mcmonb3ys Mpy HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYCCKUE CPEJICTBA).

Oo0yuaromuiicst noayYUm 603MOMCHOCHIb:



7) ebiuucaams niowaou ueyp, coCmagieHHbIX U3 08yX uiu Ooee npsAmMoy201bHUKOS,
napannenrocpammos, mpeyeoibHuKos, Kpyaa u cekmopa,

8) 8blYUCIAIMb mzou;adu MHO20Y20IbHUKOB, UCNOI1b3YSl OMHOULIEHUA pABHOBETIUKOCU U
pasHococmaejieHHocmu,

9) npuobpecmu onvim npumenenus aneedpPautecKo2o U mpU2OHOMEMpPUIecKko20 annapama u
uoell 08UIHCEHUsL NPU PeueHUU 3a0ay Ha blYUCTIeHUe NIOWAdell MHO20Y20IbHUKOG.

9 kJi1acc
Koopaunarsi
BbINyCKHUK HAYYHUTCS:

1) BBIYKCIISTE JUTMHY OTPE3Ka [0 KOOPIMHATAM €r'0 KOHIIOB; BBIYUCIISATH KOOPIUHATHI CEPEIHHBI
OTpEe3Ka;

2) KCIT0JIb30BaTh KOOPIUHATHBIA METO/I JIJISl H3YUEHUS CBOMCTB MPSAMBIX U OKPY>KHOCTEH.
BbINYCKHUK ROJIyUUm 603MOHCHOCHLb:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeuteHUs 3a0ad Ha 6bIYUCLEHUE U OOKA3AMETbCMEO;

4) npuobpecmu onvlm UCHONBL30BAHUSL KOMNLIOMEPHBIX NPOSPAMM 0I5l AHAIUZA YACHIHBLX
C1yuaes 83auUMHO20 PACNONONCEHUS OKPYHCHOCIEU U NPAMBLX,

5) npuobpecmu onvim svinonnenus npoekmos na memy «IIpumenenue KOOPOUHAMHO20 MEMOOa
npu peutenuy 3a0a4 Ha 8bIYUCTIEHUE U OOKA3AMENTbCMBOY.

BekTopbl
BbpInyCKHUK HAyYMTCS:

1) ONeprUpoOBaTh C BCKTOpaMU: HAXOAUTb CYMMY H Pa3HOCTb ABYX BEKTOPOB, 3a/IaHHBIX
reoOMCTPpUICCKU, HAXOJUTH BEKTODP, paBHBIﬁ MPOU3BCACHUIO 3aIaHHOTO BEKTOPA HA YUCIIO,

2) HaxOJUTH JIJISl BEKTOPOB, 33aHHBIX KOOPMHATAMH: JUTMHY BEKTOPA, KOOPAUHATHI CYMMBI U
: y , M

Pa3HOCTH JIBYX M 0o0Jiee BEKTOPOB, KOOPAUHATHI POU3BEIEHHUS BEKTOPA Ha YK CIIO, TIPUMEHSIS

IIPU HEOOXOIMMOCTH COYETATENbHBIH, IEPEMECTUTENbHBIN U paCIPEICIUTEIbHBIN 3aKOHBI;

3) BBIYUCIIATE CKAJIAPHOC MPOU3BEACHHUEC BEKTOPOB, HAXOJUTH YIOJI MEKAY BEKTOPaMU,
YCTAHABJIMBATD MECPIICHAUKYIIAPHOCTD IMMPAMBIX.

BbINYCKHUK nOIyUUm 603M0HCHOCHLb:
4) oenademv 8eKMOPHLIM MeMOOOM OJis peuleHUs 3a0ay Ha 8bIYUCIEHUE U OOKA3AMENbCMEBO,

5) npuobpecmu onvim evinonnenus npoekmos Ha memy «IIpumenenue eKMopHoO20 Memooa npu
peuweHuu 3a0ay Ha 8blYUCIeHUe U OOKA3AMeNbCMBO».

I(pumepuu OUEHOK no ceomempuu

1. Conepxanue 1 00beM MaTepuaa, MoAJeKallero NpoBepke, onpeaessercs nporpaMmoii. [lpu
IIPOBEPKE YCBOEHUS MaTepraia Hy>KHO BBISIBJIATD [TOJIHOTY, IPOYHOCTh YCBOCHMSI YHALIUMUCS
TEOPUH U YMEHMsI IPUMEHSATh €€ Ha IPAKTHKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLlUsX.



2. OCHOBHBIMU (pOpMaMU MTPOBEPKH 3HAHUHM U YMEHUH yJaluxcs 10 MaTeMaTUKE SIBIISIOTCS
MUCHbMEHHAs! KOHTPOJIbHAS paboTa U YCTHBIN OIpoc.

IIpu onieHKE MUCBMEHHBIX U YCTHBIX OTBETOB YYUTEIb B IIEPBYIO O4EpPEb YUUTHIBAET
[IOKA3aHHbIE yYalIUMKCS 3HaHUS U yMeHUs. O1leHKa 3aBUCUT TAK)KE OT HAJTMYUS U XapaKTepa
MOTPEIIHOCTEN, JOMYIEHHBIX yYaIlllUMHUCH.

3. Cpenu MOTPEIIHOCTEH BBIICSIOTCS OITMOKHU U HeTo4eThl. [lorpemHocTh cauTaeTcst OmuOKOM,
€ClIH,

OHAa CBUJIETEIBCTBYET O TOM, YTO YUYEHUK HE OBJIa/Ie]l OCHOBHBIMU 3HAHUSIMH, YMEHUSIMH,
YKa3aHHBbIMH B

IIporpaMMe.

K HEA0YCTAaM OTHOCATCA MOrpCIIHOCTHU, CBUACTCIILCTBYIONIUC O HEAOCTATOYHO ITOJTHOM HJIA
HEAOCTATOYHO ITPOYHOM YCBOCHHUH OCHOBHBIX 3HAHUM U YMGHI/Iﬁ HIH 00 OTCYTCTBHUU 3HaHI/II71, HEC
CUUTAOMUXCs B IIpOrpaMmMe OCHOBHBIMU. HCI[O‘IGT&MI/I TAKKC CUUTAIOTCA: IIOI'PCIIHOCTH,
KOTOPLIC HEC NPUBEIIN K UCKAKCHUIO CMBICJIA IOJTYYCHHOI'0 YUCHUKOM 3aJaHWs U criocoba ero
BBIIIOJIHCHHS; HCAKKYpaTHAA 3allUCh; He6pe)KHO€ BBIITIOJIHCHUC YCPTECIHKA.

['pannna Mexay ommMOKaMH U HeZJ0YETaMH SBIISICTCS B HEKOTOPOU CTeNeHH yciaoBHOM. [1pu
OJTHUX OOCTOSITENILCTBAX JOIYIIEHHAs YUAIIMMUCS TIOTPEITHOCTh MOXKET PacCMaTpUBAThCS
YUUTEJIEM KaK OIMOKa, B JPyroe BpeMst U IpHU APYIHX OOCTOSATENbCTBAX — KaK HEJI0YeT.

4. 3a,I[aHI/I$I AJI1 YCTHOTO U TUCBMCEHHOTI'O OIMPOCa YHaIUXCA COCTOAT U3 TCOPETUICCKUX
BOIIPOCOB M 3aaa4.

OTBeT Ha TEOPETUUECKHI BOIIPOC CUUTAETCS OE€3YIPEUHbIM, €CIIH 110 CBOEMY COJIEPKAHUIO
MOJIHOCTHIO COOTBETCTBYET BOIPOCY, COACPKHUT BCe HEOOXOIMMbIE TeOpeTUIEeCKHe (PaKThI 5
000CHOBaHHBIE BBIBO/IBI, & €r0 U3JIOKEHUE U MUChbMEHHAs 3aIMHCh MATEMaTHYECKH TPAaMOTHBI U
OTJIMYAIOTCS MOCIEA0BATENBHOCTHIO U aKKYPATHOCTBIO.

Pemienue 3aaun cuntaercs 6€3ynpedHbIM, €CIIM IPAaBUIBHO BBIOPAH CIIOCO0O pelIeHus,
caMOpeIIeHHE COTTPOBOXKIAETCS HEOOXOJUMBIMHU O0BSICHEHUSIMH, BEPHO BBIITOJHEHBI HYKHbIE
BBIUHCIICHUS U TPE0Opa30BaHUs, OJy4EH BEPHBIN OTBET, MOCIEI0BATEILHO U aKKypaTHO
3aMCaHo peLICHHE.

1. OueHka OTBeTa y4alerocs Ipyu yCTHOM M MHUCbMEHHOM OIPOCe TPOBOAUTCS TIO
nATHOATPHOM CHCTEME, T. €. 32 OTBET BBICTABJISAETCS OJTHA U3 OTMETOK: 1 (110Xo0), 2
(HEYTOBIETBOPUTEIBHO), 3 (YIOBIETBOPUTEIHHO), 4 (XOpOoI110), 5 (OTINYHO).

2. Y4uTeib MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET Ha BOIIPOC HITH
OpUTHHAJIBHOE PEUIEHUE 33]1a4H, KOTOPbIE CBUAECTEIbCTBYIOT O BHICOKOM
MaTeMaTHYeCKOM Pa3BUTHH y4Yallerocs; 3a pelieHne 6osiee ClI0KHON 3a7aud WK OTBET
Ha 0oJiee CI0XKHBINA BOMPOC, MPEATI0KEHHBIEC yUalleMycsl JOMOJHUTEIHHO TTOCTIe
BBITIOJTHCHHS M 3aJJaHUH.

Kpumepuu owuook

K rpy0ObIM ommbkamM OTHOCSITCS OIIMOKH, KOTOpPhIe 0OHAPYKUBAIOT HE3HAHUE YUAIIUMUCS
(dhopMyI1, IpaBUIl, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE UX MPUMEHSTh; HE3HAHUE PUEMOB
perieHus 3a1a4, pacCMaTPUBAEMbIX B YYCOHHKAX, a TAK)KE BEIYMCIUTEIbHBIE OTUOKH, €CITH OHU
HE SIBISIOTCS] OMMCKOIA;

K HerpyObIM ommOKaM OTHOCSITCS: TIOTEPST KOPHS WITH COXPAaHEHHE B OTBETE TOCTOPOHHETO
KOpHSI; oTOpackiBaHue 0e3 00BICHEHUI OJJHOTO U3 HUX U PAaBHO3HAYHBIC UM;



K HepgoueTaMm OTHOCSTCS: HEPALIMOHAIBHOE PELIEHHE, OTTUCKH, HEAOCTATOYHOCTD WIIN
OTCYTCTBHE IOSICHEHUI, 000CHOBAHUM B PELLICHUSAX

Ouenka YCMHbBIX Omeemoes yuauluxca

OrtBer OLICHUBACTCA OMMEmKOU «J», eciu YUYCHHUK:

e TIOJTHO PaCKpPbUI COJICPKAHNE MaTepraia B 00beMe, IPeAyCMOTPEHHOM IIPOTPaMMOM 1
Y4EOHUKOM,

e  M3JIOXWI MaT€pHUall ' paMOTHBIM SA3bIKOM B OHp@,Z[CJ'ICHHOfI JIOTHYECKOH
IOCICa0BaTCIBHOCTHU, TOYHO

HCIIONB3YSl MATEMATUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;
e  TPAaBUJIHHO BHINOJIHUJ PUCYHKH, YEPTEKHU, TPApUKH, COMMYTCTBYIOIIUE OTBETY;

e IOKa3aJl YMEHUE WTIOCTPUPOBATH TEOPETUUECKHE TIOJI0KEHUSI KOHKPETHBIMU
IpUMEpaMH,

IIPUMCHATH UX B HOBOH CUTyalluU IIPH BBIMMOJIHCHHUU MPAKTHUYCCKOI'O 3a/IaHUs;

e IPOJEMOHCTPUPOBAJ YCBOCHHE PaHEE N3YUEHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(OPMHPOBAHHOCTb M YCTOMYMBOCTh UCIIOIb3YEMBIX ITPU OTPAOOTKE YMEHHI U HABBIKOB;

e OTBEYAJ CaMOCTOITEIBLHO 0¢3 HaBOOAIIUX BOIIPOCOB YUHUTCIIA. Bo3MoxHEI OJIHa - ABC
HETOYHOCTH ITPHU OCBCIICHHNU BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAJKAaX, KOTOPLIC
YUYCHUK JICTKO UCIPABUII 110 3aMCUYAHUTO YUUTCIIA.

OtBer OLICHHBACTCS OMMEMKOU ((4)), €CJIM OH YAOBJICTBOPACT B OCHOBHOM Tp€6OBaHI/I${M Ha
OLICHKY «5 », HO ITPHU 53TOM UMECT OJJUH M3 HCJOCTATKOB!:

e B U3JIOKCHUHU JOIMYIICHBI HEOOJIBIIIIE HpO6€J’II)I, HE HCKAa3UBIINEC MAaTEMATHYCCKOC
COACPIKAHUC OTBCTA,

e JONYIICHBI OJUWH - IBa HEA0YCTA ITPU OCBCIICHUH OCHOBHOI'O COACP)KAHUA OTBCTA,
HCITPABJICHHLIC 11O 3aMCYaHHIO YYHUTECIIA;

e JOIYIICHBI ommroOKa uiau ooiee ABYX HEAOYCTOB IIPHU OCBCIICHUH BTOPOCTCIICHHBIX
BOITPOCOB UJIM B BBIKJIAJKAX, JIETKO UCIIPABJICHHBIC 110 3aMCUAHUIO YUUTCIIA.

Ommemka «3» CTaBUTCS B CIEAYIONIUX CIy4asx:

e HEMOJIHO WJIM HEMOCIEI0BATEIbHO PACKPBITO COAEPKaHNE MaTepHaa, 1Mo MmoKa3aHo
o011iee MOHMMaHKE BOMIPOCa U MTPOJIEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIC IS
JabHEUIIIET0 YCBOCHHSI TPOrPaMMHOTO MaTeprana (onpenenennbie « TpedoBaHUsIMH K
MaTeMaTHUYeCKOU MOATOTOBKE YUAIIUXCS);

e HMCIHUCH 3aTPYAHCHUSA U JOIMYIICHBI OIIMOKH B ONPCACIICHUU HOHHTHﬁ,
HCIIOJIb30BAHUM MaTEMaTHICCKOM TEPMHUHOJIOTUH, YEPTECIKAX, BBIKJIIaJKAX, HCITPABJICHHBIC
IMOCJIC HCCKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA,

e YYEHHUK HE CIPAaBUJICA C IPUMEHEHUEM TEOPUH B HOBOM CUTYallMU MPHU BHINOJIHEHUU
HpaKTI/I‘-IeCKOFO 3aJaHus1, HO BBIIIOJTHUII 3aJaHUA 065133.TCJII>HOFO ypOBHSI CJIOKHOCTH I10
JTaHHOM TeMe;

e IIpW 3HAHWUU TEOPETUUYECKOTO MaTepuasa BbIsIBJICHA HEIOCTaTOYHAst CHOPMUPOBAHHOCTh
OCHOBHBIXYMEHUH U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIAEAYIOLIUX CIIy4asixX:



e HC PACKPLITO OCHOBHOC COJACPIKAHUC y‘-IC6HOF0 MaTcpuaia,

U O6H3py>K€HO HE3HAHWEC WJIN HETIOHUMAaHHUE YUYCHUKOM OoJIbIIEH HIIM Han0oJ1ee BaXKHOM
qaCTu yqe6Horo Marepuaja,

e JIONYLICHHI OIIMOKY B ONPEACTICHUN TTOHATHIA, TP HCIIOJIb30BAaHIH MaTeMaTHYECKON
TEPMUHOJIOTHH, B PUCYHKAX, YEPTEkKaxX WM TpaduKax, B BEIKIAIKAX, KOTOPbIC HE
HCIIPaBJIEHBI [10CJI€ HECKOIBKUX HABOAALIMX BOIIPOCOB YYUTEIIA.

Ommemxka «1» CTaBUTCS, €CIIN:

e yYEHHMK OOHApPYKWJ MOJTHOE HE3HAHHE M HEMOHMMAaHUE N3Y4aeMoro y4eOHOro Marepuaia
WM HE CMOT OTBETUThH HU HA OJIMH U3 IIOCTABJIEHHBIX BOIPOCOB 10 U3y4aEMOMY
Marepuay.

Ouyenka nucoMeHHbIX PadOm yuaujuxcs
Ommemxka «5» CTaBUTCS, €CIIH:
e paboTa BBINOJHEHA ITOJTHOCTHIO;

e BIJIOTHYECKHUX PACCYKJICHUIX U 000CHOBAHUHU PEIICHUS HET MTPOOEIIOB U OMMOO0K; B
pelIeHUU HEeT MaTEMaTUYECKUX OMMOOK (BO3MOXHA OJTHA HETOYHOCTh, OIKCKA, HE
SIBJIAIOILASACS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMaHUsl y4eOHOro MaTepuaa).

Ommemka «4» CTaBUTCS, €CIIH:

e paboTa BBIIOJIHEHA MOJIHOCTBIO, HO 0OOCHOBAHUS IIAr0B PEILIEHHS HEAOCTATOUHBI (€CIIH
yMeHue 000CHOBBIBAThH PACCYKIEHHSI HE SBIISUIOCH CIIEIUATbHBIM 00BEKTOM MTPOBEPKH);

e JIOMYIIICHA OJIHA ONTMOKA MITH JIBA-TPH HEJ0YETa B BBIKJIAIKAX, PUCYHKAX, YePTEIKAX HITH
rpadukax (eciu 3Tu BUJBI pabOTHI HE SIBISUTUCH CIEIIHATEHBIM 00bEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIN:

e JOmyuIeHbI OoJiee 0JTHON OMIMOKM MK OoJiee IBYX-TPEX HEJOUETOB B BBIKJIAJIKAX,
yepTekax Win rpapukax, HO yJauuiics BiajaeeT 00g3aTeIbHbIMI YMEHUSAMH 110
IIPOBEPSIEMON TEME.

Ommemxka «2» CTaBUTCS, €CIIN:

e JONYIICHBI CYIICCTBCHHBLIC OHII/I6KI/I, IIOKa3aBUINEC, YTO y‘IﬂHIPIﬁCSI HEC BJIaACCT
00s3aTENbHBIMU YMCHHAMU I10 JIaHHOfI TEME B IOJTHOM MEpeE.

Ommemxa «1» CTaBUTCS, €CIIU:

e paboTa moka3zaja MoJHOE OTCYTCTBHE Yy yUallerocs 00s13aTeIbHbIX 3HAHUN U YMEHUH TI0
MIPOBEPSIEMOI TeMe HIIM 3HAYUTeNbHAsL YacTh Pa0OTHI BHIMOJTHEHA HE CAMOCTOSITENBHO.



OnexkTpoHHbIE (LU POBBIE) 00pa30BaTEIBLHBIE PECYPCHI
7 KIIacc
1.Yucna v BeraucieHus. Panmonansueie yncia . bubnuorexa IIOK  https://m.edsoo.ru/7f415b90
2 AnrebGpanueckue Beipaxenus. budmuoreka LOK https://m.edsoo.ru/7f415b90
3 VpaBuenus u HepaBeHcTa . bubnmoreka ITOK https://m.edsoo.ru/7f415b90
4 Koopaunartsl u rpadpuku. @ynkuun. budnuoreka IJOK https://m.edsoo.ru/7f415b90
5 IToBropenue u o6o6menue. budmmoreka [JOK https://m.edsoo.ru/7f415b90 8
KIJIACC
1. Yucna u Berancienus. Keagparusie kopuu. buomuoreka [IOK  https://m.edsoo.ru/7f417af8
2. Yucna u Beruuciaenus. CTeneHp ¢ nenbiM mokaszateneMm. budmuoreka [IOK  https://m.edsoo.ru/7f417af8
3.Anrebpanyeckue Beipaxkenus. KBagapatusiit Tpéxwien. budmuoreka ITOK https://m.edsoo.ru/7f417af8
4.AnreOpandeckue BeIpaxkeHus. Anrebpandeckas apobb. bubmmoreka [IOK  https://m.edsoo.ru/7f417af8
5. YpaBHenus u HepaBeHcTBa. KBanpathbie ypaBHenus . bubnnorexa LIOK  https://m.edsoo.ru/7f417af8
6.YpaBuenus u HepaBeHcTBa. CricteMbl ypaBHenuii. bubmmoreka ITOK  https://m.edsoo.ru/7f417af8
7. YpaBHenus u HepaBeHcTBa. HepaBenctsa. bubnunoreka LIOK  https://m.edsoo.ru/7f417af8
8. ®yukiwmu. OcHoBHbBIe OHSTHS. brbnmoreka ITOK  https://m.edsoo.ru/7f417af8
9 Oyukiuu. Yucnossie pynkipu. budanorexa LIOK  https://m.edsoo.ru/7f417af8
10 IToBropenue u 0606menue. budmuoreka [JOK https://m.edsoo.ru/7f417af8 9
KJIACC
1.Yucna u Beruncienus. JlelictButenbhble yncia. budmorexa [JOK https://m.edsoo.ru/7f419d08
2. VpaBHEHHUS M HEPABEHCTBA. Y paBHEHUS ¢ OfHOM nepeMenHoi. bubnmorexa ITOK https://m.edsoo.ru/7f419d08
3.VpaBuenus u HepaBeHcTBa. CricteMbl ypaBHeHHi. bubmmoreka ITOK https://m.edsoo.ru/7f419d08
4. YpaBHeHus u HepaBeHcTBa. HepaBencTsa. bubmmoreka LIOK  https://m.edso00.ru/7f419d08 5
®ynkuun. bubmmoreka LIOK  https://m.edsoo.ru/7f419d08
6. Uuciossle nmocnenoBarenbuocti. budamorexa ITOK  https://m.edsoo.ru/7f419d08

7. TloBTOpEHME, 0000IIEHHE, ccTeMaTH3anus 3Hanuii. budarorexa ITOK  https://m.edsoo.ru/7f419d08
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