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Moayas «Aaredpa»

Onucanue Mecta yueOHOro npeamera «Ajaredpa» B y4eOHOM IJIaHe
B cootBerctBHM ¢ TpeboBanusMu DenepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTENILHOTO
CTaHJapTa OCHOBHOTO 00IIETr0 00pa3oBaHus MpeaMeT «Anredpay u3ydaercs ¢ 7-ro mo 9-ii kimace
1o 3 Jaca B HEJIEIT0, 001Iee KOJMIECTBO YPOKOB B HEJEIIO ¢ 7 1m0 9 KIlacc cocTaBiiseT 9 4acoB.

IInanupyemsle pe3yJibTaThl OCBOCHHUSI y4eOHOI0 IpeaMeTa, Kypca:

JIMYHOCTHBIMH pe3y/ibTaTaMHU U3y4eHUS NpeaMeTa «Anredpay» sSBISIOTCS CIEAYIONINEe
Ka4yecTBa:

— HE3aBUCHUMOCTb U KPUTHUIHOCTH MBIIIJICHUSA

—BOJI ¥ HACTOMYHMBOCTHL B JOCTMIXKCHUU IICIIN.

CpeI[CTBOM AOCTHIKCHUS OTUX PE3YIBTATOB ABJIACTCA:

— cUCcTeMa 3aJJaHUH yUeOHUKOB;

— NOpCACTaBJICHHAA B y‘IC6HI/IKaX B JBHOM BHUJAC OpraHu3anus Marepuajia 1o InmpuHIUITY
MHWHHMMAKCA;

— HCIOJIB30BAHHUEC COBOKYITHOCTH TGXHOHOFHﬁ, OPUCHTHUPOBAHHBIX Ha Pa3BUTHC
CaMOCTOATCIIBHOCTU W  KPUTHUYHOCTH  MBIIJICHHUA: TCXHOJOTUA HpO6J’I€MHOFO Jauajiora,
TEXHOJIOTHA IMMPOAYKTUBHOTO YTCHUSA, TCXHOJIOTUA OLCHUBAHU .

Memanpeomemuvimu pe3yabTaTaMu U3ydeHUS Kypca « AnreOpay siBisieTcs: GopMUpOBaHUE
YHUBEpCaJIbHBIX yueOHbIX aericTBuil (YVY]).

Pecynamuennie YVII:

7-9-11 Knaccwt

—  CaMOCTOSITENILHO  OOHapyoicusams W ¢opmyauposams TpolOieMy B KIACCHOW U
WHIIUBHUIYATBPHOW y4eOHOM NEeATeTbHOCTH;

— @bl0GUcaMb BEPCUH PEIICHHs MPOOJIEMBI, 0CO3HABATh KOHEYHBIM PE3yJIbTaT, BHIOMPAThH
Cpe/CTBa JIOCTHKEHHUS 1SN U3 TPETIOKCHHBIX HIIM UX UCKATh CAMOCTOSITEIBHO;

— cocmagnams (MHIUBUAYaJIbHO WM B TPYIIE) IUIAH PEHICHUS MPOOJeMbl (BBITOITHEHUS
MPOEKTA);

— no0buUpams X K04 npoodiemMe (3a1aue) aieKBaTHYIO € TEOPETHIECKYIO MOJICTb;

— paboTasi o MPEIUIOKEHHOMY MM CaAMOCTOSITEIIFHO COCTaBJICHHOMY IUIAHY, UCHOIb308AMb
Hapsy C OCHOBHBIMH M JIOTIOJHHUTEIbHBIE CPEIACTBA (CIpaBOYHAs JIMTEPATypa, CIIOKHBIC
MPUOOPHI, KOMITBIOTEP);

— NIAHUPOBAMsb CBOIO MHIUBUIYAIbHYIO 00pa30BaTEeIbHYIO TPACKTOPHIO;

— pabomams TO CAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY, CBEPSSCh C HUM M C IEJbIO
NS TEITbHOCTH, UCIIPABIISsl OMIMOKHU, UCTIOJIB3YSl CAMOCTOSITEIIBHO TIOJ00paHHbIE CPECTBA (B TOM
yucie u MarepHer);

— CBOOOJTHO 101b306aMmbCsi BBIPAOOTAHHBIMU KPUTEPUSMU OIICHKU M CAMOOIICHKH, UCXOIS U3
L[ETH U UMEIOITUXCS KPUTEPUEB, pa3inyasi pe3yibTar U COoCOObI IeHCTBUM;

— B XOJI€ TIPEJICTABICHUS IPOEKTA 0a8amsb OYeHK)Y €TO Pe3yIbTaTaM;

— CaMOCTOSITENILHO 0CO3HA8AMb TIPUUMHBI CBOETO yCIeXa WM HeycleXa U HaXOJAUTh CIIOCOObI
BBIXOJIa U3 CUTYyaIlUU HEYyCIIeXa;

— yMemb oOyeHums CTENEHb YCIEIIHOCTH CBOEW WHIWBUIYyalbHOW 0Opa3oBaTeIbHOMN
NesITeNbHOCTH;



— oasamb OYeHKy CBOUM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KakoB si»),
ONPpCACIIATh HAIIPABJICHUA CBOCIO PA3BUTUA («KaKI/IM s X04y CTaTb», «4TO MHC IJIA 3TOTO HAIO
ceNaThy).

Cpedcmeom popmuposarnus perynsaTuBHbIX Y'Y ]l CiIy)XaT TEXHOJIOTHS MPOOIEMHOTO JHAIOTa
Ha OJTame U3Y4YeHHs HOBOTO MaTepHalla U TEXHOJOTHUsl OLEHMBaHUS 00pa30BaTEIbHBIX
JOCTUXEHUH (Yy4EOHBIX YCIIEXOB).

Losnacamenvuvie YVII:

7-9-1t knaccot

— aHAIU3UPOBAMb, CPABHUBAMY, KAcCCUpuyuposams u 0606uams HaKThl U ABICHUS;

— ocyujecmenams CpaBHEHUE, CEPUALINIO U KITACCU(HUKAIIUIO, CAMOCTOSITENILHO BbIOMpast
OCHOBAHUS M KPUTEPUU JUISl YKA3aHHBIX JJOTHYECKUX ONEepaluii; CTPOUTDH KJIACCU(PUKALIUIO TyTEM
JUXOTOMUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPUIIAHMSA);

— cmpoums JOTUYECKHM OOOCHOBAaHHOE pacCyXJEHHE, BKIIOUYAIOUIEE YCTAaHOBJIEHUE
MIPUYHUHHO-CIIEJICTBEHHBIX CBA3EH;

— co30asamb MaTeMaTUYECKUE MOJIENH;

— COCTaBJATh TE3UCHI, pa3IU4YHble BUABl IUIAHOB (IIPOCTBIX, CJOXKHBIX ©  T.IL.).
[IpeoGpa3oBbiBaTh MHGOPMAIMIO U3 OJHOTO BUAA B APYroi (Tabiuily B TEKCT, Iuarpammy U
mp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOU HH(POPMAIUH.

— yMemsb onpeoensimsb BO3MOKHbIE UICTOYHUKU HEOOXOUMBIX CBEICHHUH, TPOU3BOIUTH MOUCK
nH(pOopMaliY, aHAJIM3UPOBATh U OIICHUBATh €€ JOCTOBEPHOCTb.

— MOHMMas MO3MLHUIO0 APYroro 4YeloBeKa, paziuuams B €ro pedn: MHEHUE (TOUKYy 3pEHHs),
JI0Ka3aTeNbCTBO (apryMeHTHI), (PAKThI; TUIIOTE3bl, AKCHOMBI, TEOPUHU. J[JIs1 3TOT0 caMOCTOSITENBHO
UCIOJb30BaTh pa3IMyHble BHJbl UYTCHMs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MIOMCKOBOE), MPUEMBI CITYIIAHUS.

— caMOMy co30aeamb VCTOYHUKHA HMH(GOpMAlMM Pa3HOrO THUHA U AJIS PasHbIX AyIUTOPHI,
cobmo1aTh MHPOPMAIIMOHHYIO TUTHEHY U MpaBwiia HHPOpPMAITMOHHOM 0€301MacHOCTH;

— YMEembUcnoIb3068ams KOMIIBIOTEPHbIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK UHCTPYMEHT
IUI JIOCTHKEHMsI CBOMX LieJel. YMeTb BbIOMpaTh aJleKBaTHbIE 3ajade WHCTPYMEHTAJIbHbIE
IIPOrpaMMHO-aMNIaPaTHbIE CPEICTBA U CEPBUCHI.

Koymmynuxamuenpie YV/I:

7-9-i1 Knaccwt

— CaMOCTOSITENILHO Op2aHu308b18amsb yueOHOE B3aUMO/ICIICTBUE B IpyIIe (OMpenesTh 001ue
L[EJIH, TOTOBAPUBATHCS JPYT C APYrOM H T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NpUBOOUMsb apeymenmsl, IOATBEpKaas UX GaKkTamMu;

— B IMCKYCCUH YMembBblO8UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSA KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHUIO, C JOCTOUHCTBOM NPU3HABAMb
OIIMOOYHOCTh CBOETO MHEHUS (€CITU OHO TAaKOBO) M KOPPEKTUPOBAThH €T0;

— IOHUMas TIO3UIUIO APYTOTO, pA3Iuyams B €ro peuu: MHEHHE (TOUKY 3PEHHUS),
JI0Ka3aTeNbCTBO (apryMeHTHI), (PaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

— yMemb B3TJISIHYTh HAa CUTYALIUIO C MHOM MO3UILIMU U 00208apU8ambCsi C MOJBMU HHBIX
MO3UIUMN.

Cpedcmeom opmuposarus KOMMYHUKATUBHBIX YVY]I ciayxaT TEXHOJOTHS TPOOIEMHOTO
nuanora (MoOyXAaroImuid U TOJBOASAIIMN NUANOT) U OpraHu3aius paboThl B MaNbIX TPYIINaXx,
TaKXe UCIIOJIb30BaHNE HA YPOKAX DJIEMEHTOB TEXHOJIOITMU ITPOAYKTUBHOTO YTEHUS.

Ilpeomemmnvimu pesynomamamu n3y4eHus npeaMera «Anredpay sBIsSIOTCS CIEAYIONINe



YMEHHS:
-1 KJaacc.

Ucnonvzoeams 1ipu pelieHUH MaTeMaTUYECKUX 3aa4, KX 000CHOBAHUU U MTPOBEPKE
HAaWJICHHOTO PEIICHUS 3HAHUE O:

- HaTypaJbHBIX, LIEJIbIX, PALIMOHAIBHBIX, UPPALMOHAIBHBIX, IEUCTBUTEIIBHBIX YUCIIAX;

- CTENEHU C HATypAJIbHBIMU MTOKA3aTEIAMU U UX CBOMCTBAX;

- OJIHOWIEHAaX W MpaBUiax JCUCTBUNA C HUMH;

- MHOTOYJIEHAX W MpaBUJIax JCUCTBHUI C HUMU;

- (hopmyiiax COKpamEéHHOTO YMHOKCHHS,

- TOXKJECTBAaX; METOAaX JOKa3aTelIbCTBA TOXKICCTB;

- JINHEMHBIX YPaBHEHUSX C OJTHOW HEU3BECTHOM M METO/IAX UX PELICHUS;

- CHCTEMAaXx JBYX JIMHEHMHBIX YPABHEHUM C IBYMSI HEM3BECTHBIMUA M METOJIaX UX PEIICHUS.

- Buinonnsame NENCTBHS ¢ OHOYICHAMI U MHOTOYJICHAMMU,

- Y3Haeams B BBIPAKEHUAX (OPMYJIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSITh UX;

- PAcK1aobl8ams MHOTOUWICHBI HA MHOXKUTEIH;

- 8bINOJHAMb TOXKJIECTBEHHBIC MPE0OPa30BaHUs IENBIX aNTeOpandecKuX BIPAKECHUIM;

- 0oKa3b18amy MPOCTEHINNE TOXKISCTBA;

- HAX0O0UmMb 9UCIO COUYETAHUHN M YUCIIO Pa3MEIICHUN;

- peuwiams TUHEHUHBIE YPABHEHUS C OJTHOM HEM3BECTHOM;

- pewiamsv CUCTEMBI JIBYX JIMHEWMHBIX YPABHEHHUH C IByMsI HEU3BECTHBIMU METOJOM
MOJICTAHOBKH M METOJIOM ajreOpanvdecKoro CIOKEHNUS,

- pewiamsb TEKCTOBBIE 33/1a41 C TIOMOIIBIO TMHEHHBIX YPABHEHUHN U CUCTEM;

- HaxoOumv PEIICHUS <OKU3HEGHHBIX» (KOMIIETEHTHOCTHBIX) 3a1a4, B KOTOPBIX
HCMOJIb3YIOTCSI MAaTEMaTUYECKUE CPECTBA;

- co30asamb MPOIYKT (PE3ynbTaT MPOCKTHOU ACITEILHOCTH), JIJISI U3YUCHHS M OTIMCAHUS
KOTOPOTO UCMOJIb3YIOTCS MAaTeMaTUYECKUE CPEACTBA.

8-ii ki1acc.

Hcnonv306ams TipU pelIEHUN MaTEMATUICCKUX 3a/1a4, UX 000CHOBAaHUH U IIPOBEPKE
HalICHHOTO PEeIICHUsT 3HAaHUE O:

- anreOpandeckor qQpoOH; OCHOBHOM CBOMCTBE JpOOH;

- TpaBWIax JIEHCTBHI C areOpandecKuMu ApoOsSmu;

- CTEIEeHSX C LEIBIMU MOKa3aTesIMHA M UX CBOMCTBAX;

- CTaHJapTHOM BUJIC YUCIIA;

k .
- dynkimax y = kx+b, y=x%, Y=, UX CBOHCTBaxX U rpaQuKax;
X

- TIOHSTHUU KBaJPAaTHOTO KOPHS M apU(PMETHYECKOTO KBaAPATHOTO KOPHS;

- CBOMCTBaxX apu()METHYECKUX KBAAPATHBIX KOPHEH;

- GyHKIMH Y = VX , eé cBoiicTBax n rpaguxe;

- ¢dopmyre a1 KOpHel KBaJpaTHOTO ypaBHEHUS;

- Teopeme Buera 11t npuBeIEHHOTO 1 0OIIET0 KBaJPaTHOTO YPaBHEHUS;

- OCHOBHBIX METOJAX PELICHMs LEeTbIX PALUOHANBHBIX YPaBHEHHUH: METOJIe pa3IokKeHUs
Ha MHOKUTEIIM U METOJIe 3aMEHbl HEM3BECTHOI;

- METOJ€ pelIeHus JPOOHBIX pallMOHABHBIX YPaBHEHHUIA;

- OCHOBHBIX METO/IaX PELICHHUS CHCTEM PAllMOHATIBHBIX YPaBHEHUH.

- Cokpawamyp anredbpandeckue qpoou;

- gbInoaHAMb apuMETHUECKHE ASHCTBUS C aIreOpanuecKuMu IpoosMu;

- UCNoab306amb CBOMCTBA CTENIEHEN C IENIBIMU TIOKA3aTeNIIMU NPH PEeILIeHUH 3a/1a4;

- 3anucvléams YUCIa B CTAHIAPTHOM BUJE;



- B8blNnoJHAMb TOXIACCTBCHHBIC Hpeo6pa3013aHI/1;1 paLII/IOHaJkIBHLIX Bpra)KeHI/If/'I;

o _ — y2 =" o
- cmpoums rpaduxu pyrkumii Y = kKx+b, y=x%, Y U KCIIOJIb30BaTh X CBOMCTBA
X
IpH pELIEHUH 3a/1a4;

- blyucIAMb APUPMETHUECKHE KBAIPAaTHbIE KOPHU;
- npumeHsmb CBOMCTBA apH(PMETUIECKUX KBAJIPATHBIX KOPHEH MPH PEIICHNH 3a/1a4;

cmpoums rpabuk GYHKIMH Y =+/X U HCIONB30BATH €ro CBOWCTBA IIPH PEIICHHUH

3aj1ay;

- pewiams KBAJIpaTHbIC YPABHEHHUS;

- npumenams Teopemy Buera nipu pemeHun 3anad;

- pewamsb UENbIE PAlMOHAJIbHBIE YPAaBHEHUS METOJOM Pa3JIOKEHHUS Ha MHOKHUTEIU U
METOJ0M 3aMEHBI HEU3BECTHOM;

- pewiams TpoOHBIE YPaBHECHMUS;

- pewiams CUCTEMBbI PAlUOHAJIBHBIX YPAaBHEHUI;

- pewiamsb TEKCTOBBIE 33/1a4M C MOMOIIBIO KBAJAPATHBIX W PALIMOHAIBHBIX YPABHEHUW U
HUX CHUCTEM;

- HaxoOumv PEIICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX
HCMOJIb3YIOTCSI MAaTEMaTUYECKUE CPEICTBA;

- co30asamb MPOIYKT (pe3yabTaT MPOCKTHOM ACSITEIHHOCTH), IJIs1 U3YYCHHS U OTIHCAHHS
KOTOPOTO UCMOJIB3YIOTCS MaTeMaTUYECKUE CPEACTBA.

9-i1 KJacc.

Hcnonvzoeame Tpu pelIeHHH MaTeMaTHYEeCKUX 3ajad, HX OOOCHOBAaHMM U TPOBEpKE
HaWJICHHOTO PENICHUs] 3HAHUE O:

- CBOMCTBaXx YMCJIOBBIX HEPABEHCTB;

- METOJIax pelleHus JINHEHHBIX HEPaBEHCTB;

- CBOMCTBaxX KBaJIpaTUYHOU (DYHKITUH,

- METOJIax pellleHus KBapaTHbIX HEPABEHCTB;

- METO/Ie UHTEPBAJIOB JJISl PEICHUS PALIMOHAIBHBIX HEPABEHCTB;

- METOJIax pellIeHUsl CUCTEM HEPaBEHCTB;

- cBoiicTBax U rpaduke GpyHkuy y = X" 1pyu HaTYpaIbHOM N;

- OIIpe/IeIEHUH U CBOMCTBAX KOPHEH CTeneHu N,

- CTEIEeHSX C PallMOHATIBHBIMU [TOKAa3aTeIIMHU U X CBOMCTBAX;

- ONpe/E]CHUU U OCHOBHBIX CBOMCTBax apudmernueckoil mporpeccuu; Gopmyine amis
HaXO0XXJCHUS CyMMBbI €€ HECKOJIbKUX IIEPBbIX YJICHOB;

- OIpe/AETIeHNU U OCHOBHBIX CBOICTBAaX reOMETPUUECKOM Iporpeccuu; popmyiie s
HaXO0XXJCHHUS CyMMBbI €€ HECKOJIbKUX IIEPBbIX YJICHOB;

- (opMmyne a1 CyMMbl OECKOHEUHOM reOMeTpUYECKOM MPOrpeccur CO 3HaMEHATelIeM,
MEHBILNM 110 MOAYJIIO €AUHUIIBL.

- Ucnonvzoeams cBOICTBA UHNCIOBBIX HEPABEHCTB VIS IPe0Opa30BaHNs HEPABEHCTB;

- 0oKa3vleams MPOCTEHIIINE HEPAaBEHCTBA;

- peuiamsv TUHENHHbIC HEPABEHCTBA,
cmpoums TpaduK KBaApaTUUHOW GYHKIIMH U MCIIOIb30BaTh €ro MPU peIIeHUH 3a/1ay;
- peuiamsv KBaJIpaTHbIE HEPABEHCTBA;
- peuiams pallMOHAIIbHbIE HEPABEHCTBA METOJOM HHTEPBAJIOB,;
- peuiams CUCTEMBI HEPABEHCTB;

- cmpoums Tpaduk ¢GyHKImMHAY = X" TpU HATypaIbHOM NU HUCIOJIB30BAaTh €ro IpU

PCHICHUH 3a/1a4;
- Haxooums KOPHHU CTCIECHU N,



- UCNOb306amMb CBOWCTBA KOPHEN CTENEHU NIIPU TOXKIECTBEHHBIX IIPE0OpPa30BaHUSX;

- HaxoO0umb 3HAYEHMs CTEIICHEH ¢ pallMOHAIbHBIMU [10KA3aTeIsIMU;

- pewiamb OCHOBHBIE 33/1a41 Ha apU(PMETUUECKYIO U TEOMETPHUECKYIO IPOTPECCHH;

- Haxooums CyMMY OECKOHEYHOW TI€OMETPHUYECKON MPOTrpecCHH CO 3HAMEHATENEM,
MEHBUIUM I10 MOJYJIIO €IUHULIBI;

- HaxoOumb PEUICHUS] (OKU3HEHHBIX» (KOMIICTEHTHOCTHBIX) 3aJa4, B KOTOPBIX
UCIOJb3YIOTCS MATEMaTHUECKUE CPENICTBA;

- co30aéamb MPOYKT (PE3yabTaT IPOEKTHOM AEATEILHOCTH), A1l U3YUYEHUS M OIIMCAHUS
KOTOPOT'O MCIIOJIb3YIOTCS MaTEMAaTUYECKUE CPEACTBA.

Conepxxanue yueOHOT0 npeamera

/Kjace
Apudmernka.
HarypajbHble ynciia. YuciioBble BRIPaKEHUs, 3HAYECHUS YUCII0BOTO BeIpaXkeHus. Pemenue
TEKCTOBBIX 33J1a4 apu(PMETHUECKUMHU CIIOCOOaMHU.
Jpo6u. Perienrie TeKCTOBBIX 3a/1a4 apu(PMETHUECKUMHU CIIOCOOaMH.
HeiictBuTenbHbIe yncaa. KoopaunatHas npsmast. YucaoBble TPOMEKYTKH.

Aunreopa

AJiredpanyecKue BbIPpaKeHHs.

JlomycTuMble 3HaueHWs TiepeMeHHBIX. llojcTaHOBKa BBIpRXEHUH BMECTO TMEPEMEHHBIX.
[IpeoOpazoBanue OYKBEHHBIX BBIPDOKCHHI Ha OCHOBE CBOWCTB apU(PMETHUYECKHX ICHCTBUM.
PaBencTBo OykBeHHBIX BhIpakeHHH. ToxzaecTBo. CTeneHb ¢ HaTypaJIbHBIM TOKa3aTejIeM U ee
cBorictBa. OpHouneHel W MHoOrowieHsl. (CreneHb MHorouwieHa. Clo)eHue, BBIYUTAHUE,
YMHOXEHUE MHOTO4JIeHOB. DOPMysbl COKpPAIIEHHOTO YMHOXKEHMS: KBaApaT CyMMBbl U KBajapaT
pasznoctu. @opmyna pazHOCTH KBajpaToB. [IpeoOpazoBaHue 1€10ro BHIPAKEHUS B MHOTOWIEH.
Pa3noxeHne MHOTOUYIEHOB HA MHOKUATEIU. MHOTOUJIEHBI C OJHOW ITEPEMEHHOM.

YpaBHeHus.

JIuneiinoe ypaBHeHue.JluHeliHOE paBHEHUE C JBYMs II€PEMEHHBIMU, IPUMEPHI PELICHUS
YpaBHEHUN B LeNbIX ynciaax. CUCTEMBbl YpaBHEHHUU C JIBYMsl IIE€pEMEHHbIMU. PaBHOCHIIBHOCTH
cucteM. CUCTEMBI ABYX JUHEHUHBIX YPAaBHEHUU C JIBYMs MEPEMEHHBIMH; PELICHUE M1OCTAHOBKOM
U cloXeHueM. PellieHre TeKCTOBBIX 3a/au ajreOpanyeckuM crnocoOoMm. JlekapToBbl KOOPIMHATHI
Ha TuiockocTH. ['paduyeckas uHTepmperanusi ypaBHEHHUS C JBYMsl INepeMeHHbIMU. [ 'paduk
JUHEINHOrO0 YpaBHEHHUS C JBYMs IEPEMEHHBIMU; YIIIOBOW KOA((GUUUEHT NpsSIMOM; YCIOBHS
napajuiensHocTH npsiMoi. ['paduueckas wuHTepHperanuss CHCTEM ypaBHEHHH C JABYyMS
[I€PEMEHHBIMU.

DyHKUUH

OcHOBHBbIE OHATHSI.

3aBucuMocTu Mexay BeinnunHaMmu. [lonstue pynkiuu. O0nacTh onpeneneHus 1 MHOXKECTBO
3HaueHuil pynkuuu. ['paduk Gynkmnuu. CoiicTBa GyHKIMIA, UX OTOOpakeHHe Ha rpaduKe.
[Tpumeps! rpadKOB 3aBUCUMOCTEN, 0TOOpaKAIOIINE PeabHbIC TPOIIECCHI.

YuciioBble (PyHKIUH.

JIuneitnas ¢pyHKuus, ee rpaguK U CBOMCTBA.

OnucaresbHAsA CTATHCTHKA.

[IpencraBnenne JOaHHBIX B BuAe Tabnui, guarpamM, rpaduxoB. CraTHCTUYECKHE
XapaKTepUCTUKHU Ha0Opa JaHHBIX: cpelHee apudmMeTndyeckoe, MeuaHa, pa3max.

Cay4aiinble cOOBITHSI U BEPOSITHOCTb.

YacroTa cny4aifHOTo coObITHsI. CTaTUCTHUECKUN TIOIX0] K MOHSATHIO BEPOSTHOCTH.

8 KkiIa



Apu¢pmernka

PanmoHanbHbIi 4ucaa. MHOXKECTBO palMOHAIBHBIX YHCEN;, PAUMOHAIIBHOE YHUCIO Kak
OTHOIIICHHE m/n, TIe m — Ieloe 4ucio, N- HaTypaiabHoe uncio. CpaBHEHHE PAIMOHATBHBIX
gucen. Apudmernueckue JEHCTBUS C palMoOHATBHBIMU 4uciaMd. CTelmeHb ¢  IIeNIbIM
[OKa3aTeIemM

HeiictBurenvubie uncia. KBaaparueiii kopeHb u3 uucnia. [lonstue 00 uppaimoHaTIbHOM YHUCIE.
HppaunoHanbHOCTh 4HCIIA \2 u HECOM3MEPUMOCTh CTOPOHBI M JMAroHaJdu KBajJpaTa.
JlecsiTnunbie MpUOIMKEHUST WUPPALMOHATBHBIX 4uceld. MHOXECTBO JIHCTBUTEIBHBIX YHCEI;
MPEACTABJICHUE ICWCTBUTENBHBIX UYHCET B BUJE OECKOHEUHBIX JECATUYHBIX JApooOeit. CpaBHEHNE
JEACTBUTEIbHBIX YUCE.

Aare0dpanyeckue BbIpasKeHUs.

Kopenp MHorowiena. KBaapaTHblil TpexdiieH; pa3iokeHue KBaApaTHOIO TPEXWIeHa Ha MHOKUTENH.
Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO ajredpanieckoit apoou. CiioxxeHue, BEIYUTaHUE,
YMHOX€EHUE, JIeNieHne anredpandeckux Jpodeii. CTeneHp ¢ 1enbIM NoKa3aTeleM U €€ CBOMCTBA.
PanmonanbHbIe BRIpaskeHUS U X NpeoOpazoBaHus. J[oka3aTeabCTBO TOXIECTB.

Ksanpataeie kopHu. CBoiicTBa apuMeTHYECKHX KBaJpAaTHBIX KOPHEH M WX MpHUMEHEHHe K mpeodpa-
30BAHUIO YU CIOBBIX BBIpa)KeHI/Iﬁ 1 BBIYUCJIICHUAM.

YpaBHeHus.

PaBHOCHMIIBHOCTH YpaBHEHUH.

KBanpatHoe ypaBHeHue: GopMyna KOpHeW KBajapaTHoro ypaBHeHHs. Teopema Buera. Pemienue ypas-
HEHUM, CBONAILMXCS K JIMHEHHBIM U KBaJpaTHBIM. IIpuMepsl pelienus ypaBHEHUM TPEThE U 4eTBEPTON
crernend. Pemenne qpoOHO-palMoHaNbHBIX YpaBHEHUH.

Pemenmne TeKCTOBBIX 337249 aNreOpandeckiuM CIIoco0oM.

I'paduky nmpocTedMX HeTMHEHHBIX YpaBHEHHI: mapadoina, Turepooa, oKpyKHOCThb. [ padudeckas
WHTEPIPETaIUs CHCTEM YPaBHEHUHN C ABYMSI TEpEMEHHBIMH.

HepaBencrtBa.

YucnoBble HEpaBEHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 0/IHOM nepeMeHHoi. PaBHOCHIILHOCTD Hepa-
BEHCTB. JInHelHbIe HepaBeHCTBa ¢ OAHOW nepeMeHHoW. KBajpaTHble HEpaBEHCTRBA.

D yHKUUHA

OcHoBHbIE NOHATHS.

[Tonstue dyakiuu. O6IacTh ONMpeneaeHUsT 1 MHOXKECTBO 3HadeHHH (pyHkmmu. CrocoOsl 3amanust GyHK-
mnu. 'padux ¢dysxmmn. CoiicTBa ¢yHKImiA, mX oroOpaxkeHue Ha rTpaduke. [Ipumepsr rpaduxos
3aBHUCHMOCTEH, OTPAKAIOIINX PEaTbHBIE ITPOIECCHI.

YucioBble pyHKUMHA.

QOyHKIINK, OMUCHIBAIONINE NPSIMYI0 W OOpaTHYIO MPOMOPIIMOHATIBHBIE 3aBUCHMOCTH, UX TpaduKud U
cBoiictBa. KBanparwunas ¢yHkmus, ee rpaduk u cBorictBa. CremnmeHHbIe (QYHKIMH C HATYPaTbHBIMA
nokasartensamu 2 u 3, ux rpaduku u cBoiictBa. ['paduku pyHkus y = \x, y=|x|

BeposSiTHOCTH U CTATHCTHKA

OnmucareqabHas cratucruka. [IpefcTaBieHre AaHHBIX B BUJE TaOJHIl, JAUAarpamMM, IpaguKoB.
CnyyaitHas wu3MeHUYMBOCTh. CTaTUCTHUYECKHE XapaKTEpPUCTUKU Habopa [aHHBIX: CpeaHee
apudpMeTHYeCKOe, MeuaHa, HauOOoJIbIIICe M HAMMEHbBIIICE 3HAYCHUS, Pa3Max.

Cayuaiinble cOOBITHSI M BEPOSITHOCTD.

[lonsitTe o ciyyalHOM OMBITE W CIOy4aliHOM cOObITUH. YacToTa CIly4yailHOTO COOBITHS.
CraTucTuueckuii OIX0] K IOHATUIO BEPOATHOCTU. BEpOosSTHOCTH MPOTUBOIOJIOKHBIX COOBITHH.
JlocToBepHbIE W HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXHOCTH coObITHH. Kiaccuueckoe
OIIpENEIIEHNE BEPOSITHOCTH.

Komounaropuka. PerieHrie KkoMOMHATOPHBIX 337124 IepedOpPOM BapHAHTOB.

9 Kkijace

Apupmernka
JeiicTBUTEbHBIE YK CIA,
Kopens Tpetheit cTenenu.

Auredpa



YpaBHeHus.

Pemenue ypaBHeHMH, CBONAINUXCS K JIMHEHMHBIM M KBaApaTHbIM. IIpuMmepbl pelieHHs ypaBHEHUM
TpeThel U YeTBEpTOi cTeleHu. Pemenre npoOHO-pallnOHANBHBIX YPaBHEHUH.

Cucrema ypaBHEHHMH ¢ JIByMs IepeMeHHbIMU. PaBHocuimbHOCTH cucteM. CHCTEMBI JBYX JIMHEHHBIX
YPaBHEHUH C ABYMsl IIEPEMEHHBIMU; PELICHUE IIOJCTAHOBKOM U ciaoxkeHueM. [IpumMepsl pelenus cucTtem
HEINVHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

PerieHre TEKCTOBBIX 3aa4 anreOpandeckKuM CIiocoOOM.

JekapToBbl KOOpAMHATHI HAa TIUIOCKOCTH. ['paduyeckas WHTEpIpETallds YpaBHEHUS C JIByMs
nepeMeHHbIMU. ['paduku mpocTedinmx HENMHEHHBIX ypaBHEHWH: mapabona, TurnepOoiia, OKPYKHOCTb.
I'paduueckas uHTEpIIpETANA CHCTEM YPaBHEHUH C IBYMS IIEpEMEHHBIMHU.

Hepagencraa.

Yucnosble HepaBEeHCTBA M UX cBOMcTBAa. HepaBeHCTBO ¢ OfqHON IepeMEeHHOH. PaBHOCHIBHOCTH Hepa-
BeHCTB. JIMHEHHbIE HEPaBEHCTBA ¢ OAHOM mepeMeHHoM. KBaapaTHeie HepaBeHcTBa. CHCTEMBI HEPABEHCTB
C OJJHOM IIEPEMEHHOM.

D yHKUUHA

OcHOBHbIE MOHATHS.

3aBucumoctn Mexay BennunHamu. [Tousitre dpynkiuu. OOnacTb onpeseneHnss 1 MHOXKECTBO 3HAUYCHHH
¢ynkiuu. CrocoOwl 3amanust Qynkimu. ['paduk ¢ynknmu. CsoiictBa (QyHKIMH, MX OTOOpaskeHHE Ha
rpaduke. [Ipumeps! rpaduKoB 3aBHCUMOCTEH, OTPAYKAIOIINX peabHbIE MPOIECCHI.

YuciaoBble PyHKIMU.

OyHKIMK, OMHCHIBAIONIME MPIMYI0 U OOpaTHYIO IMPONOPIMOHAIBHBIE 3aBUCUMOCTH, WX TpauKd H
cBoiictBa. Jluneitnas QpyHkius, ee rpaduk u cpoiictBa. KBajpatnunas QyHKmus, ee rpadyik U CBOWCTBA.
CrenenHble (YHKIMU C HATypaJlbHBIMH TOKazatensmMu 2 W 3, ux rpaduku u cBoiictBa. ['padukn
dyskumy y = |x|, y = 3.

YmncaoBble NOCI€10BATEIHLHOCTH.

[ToHsATHE YHCIIOBOH IMOCIEHOBATEILHOCTU. 3aJaHue IOCIECI0BATEIBHOCTH PEKYPPEHTHON (opMyson u
dhopmyoit N-ro diaeHa.

ApubmMernyeckass W TeoMmeTpudeckas mporpeccuu. DopMmynbl N-ro  wWwieHa apuQMETHYECKOH U
TEOMETPUICCKOM TPOTPECCHI, CYMMBI TEPBBIX AUICHOB. M300pa’keHHWE WICHOB apH(PMETHUECCKOH U
FeOMETPUYECKON MPOrpeccuii TOUKaMM KOOPJWHATHOM IIOCKOCTH. JIMHEHMHBIH M SKCIOHEHI[MaJbHBIN
poct. CJIOXHBIC TIPOIICHTHI.

BeposiTHOCTB U CTATHCTUKA

OnucareabHas cratucruka. CTaTUCTUYECKHME XapaKTEPUCTUKH HaOopa JaHHBIX: CpeaHee

apudmernyeckoe, MenuaHa, HauOoJplllee ¥ HaMMEHbIee 3HadeHus, pa3max. [Ipencrasnenue o
BBIOOPOYHOM HCCIIEIOBAaHUM.

Cayuaiinble co0bITHS 1 BeposiTHOCTB. Kllaccuueckoe ornpezeneHie BeposiTHOCTH.
Komounaropuka. KomGuHatopHoe npasuino ymHoxkeHus. [lepectaHoBKku u akTopual.



TemaTn4eckoe INIAaHUPOBaHHUE yqeﬁnoro Kypca

7 knace
Airedpa
Ne HanmenoBanue pasnena Kosmmuectso KonTtposnpsHbie paboThI
4acoB
1 | Maremarnueckuii A3bIK. MaTemaTuyeckas 13 1
MO/IENb.
2 | JluneitHas QyHKIIHSL. 11 1
3 | CucreMbl JBYX JIMHEHHBIX YPABHEHUH € IBYMs 13 1
NepPEMEHHBIMH.
4 | CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM U €€ 6
CBOWCTBA.
5 | OxgHounensl. ApudmeTnyeckue onepanyy Hajl 8 1
OJTHOUJICHAMH.
6 | MHorouneHnsl. ApupMeTHUECKHE OTIepaliuy HaJl 15 1
MHOTOYJICHAMH.
7 | Pa3no)keHre MHOTOUJIEHOB HA MHOXKHUTEIH. 18 1
8 | dynkuus y= X 9
[ToBTOpEHHE. 9
Hroro 102 7 +1=8
8 ki1ace
Aareopa
Ne | HazBanwue pasnena Kou-Bo wacos KonTponbHbie paboThl
(x01-BO)
1 | AnreGpanueckue qpoou 21 2
2 | Oyukuus y = J/x Caoiicrsa KBaJIpaTHBIX 18 1
KOpHEH.
3 Ksagparnunas Gynakmus. OyHkous y = £ . 18 2
X
4 | KBagpartHble ypaBHEHUS. 21 2
5 | HepaBencrana. 15 1
6 | IToBTOopeHue 9 1
Hroro 102 8 +1=9
9 knace
Aareopa
Ne | HanmeHnoBaHue pazzena Komngecto KonTtponbHbie paboTh
4acoB (K0J1-BO)
1 | HepaBeHcTBa M CCTEMBI HEPABEHCTB 16 1
2 | Cucrtembl ypaBHEHHH 15 1
3 | Yucnossle GyHKIIMH 25 2
4 | IIporpeccun 16 1
5 | DneMeHThl KOMOMHATOPUKU U TEOPUU 12 1
BEPOSATHOCTEH
6 | [ToBTOpeHue 18 1
Hroro 102 6+1=7




MonayJabs reomerpus

H3yuenue zeomempuu 6 00pazoeamenbHvlX YUpPeHcOCHUAX OCHOBHO20 00Ule20 00pa306anus
HAnpaeneno Ha 0ocmudicenue Ceoylouux yenei:

e OBJIAJICHUE CUCTEMON MaTeMaTHYECKHX 3HAHUI U YMEHUH, HEOOXOJUMBIX TJIS
MIPUMEHEHMUSI 1 IPAKTUUECKON JESATENbHOCTH, U3YUEHUSI CMEXHBIX JUCLMILINH,
MIPOJIOJIKEHHSI 00pa30BaHUs;

e UWHTEIUIEKTyaJbHOE pa3BUTHE, HOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JUTS ITOJTHOIICHHOW )KM3HHU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTeMaTHYECKOM IeATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIU, KPUTUYHOCTHU MBIILICHUS,
WHTYULUH, JJOTHYECKOTO MBIIUICHHUS, JIEMEHTOB AITOPUTMUYECKON KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHHM, CIIOCOOHOCTH K MPEOI0JIEHUIO TPYAHOCTEH:

e (¢dopMHupoOBaHUE MPEACTABICHUIN 00 UIEAX U METOIaX MAaTEMATUKU KaK YHUBEPCAIHHOTO
sI3bIKa HAYKW U TEXHUKHU, CPEJCTBA MOJICTUPOBAHUS SBJICHUN U MTPOLIECCOB;

° BOCIIMTAHUEC KYJIbTYPEI IUWYHOCTH, OTHOIICHHWA K MAaTEMATUKEC KaK K 4YaCTHU
00111eYeI0BEUECKON KYIbTYPhI, HTPAIOIIEH 0COOYIO POJIh B 00IIECTBEHHOM Pa3BUTHH.

Oobwue uenu xypca reomeTpuu 7-9 Kitaccos

[IpakTrueckasi 3Ha4UMOCTD IITKOJIBHOTO Kypca T€OMETPUHU 00YCIIOBJICHA TEM, YTO €10 00HEKTOM
SIBJISTIOTCS IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOIIECHUS JCHCTBUTEIHFHOTO MUPA.
I'eomeTpuueckast moaAroToBKa HEOOX0IMMA ISl TOHUMAaHUS TPUHITUIIOB YCTPOUCTBA U
MCIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCTIPUATHS HAYYHBIX U TEXHUUECKUX MOHATHH U UAEH.
Matemartuka siBisieTcs S3bIKOM HayKu U TeXHUKH. C €€ MOMOUIbI0 MOJICTUPYIOTCS U U3Y4atoTCs
SIBJIIGHUS U TIPOIIECCHI, POUCXOIAIINE B IIPUPOJIE.

I'eoMeTpus sBisIETCS OJTHUM M3 OTIOPHBIX MTPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ecIeynBaeT
M3y4eHUE APYruxX IMCHUIUIMH. B mepByio ouepeab 3T0 OTHOCUTCS K IpeIMeTaM eCTeCTBEHHO -
Hay4YHOTO IMKJIA, B YACTHOCTH K (u3uke. Pa3BUTHE JTOrMUeCKOro MBIIUICHUS yYallluXcs Ipu
00yu4eHUU T€OMETPUHU CIIOCOOCTBYET YCBOCHUIO MPEIMETOB I'yMaHUTAPHOTO LIUKJIA.
[IpakTHueckne yMEeHUs U HaBBIKM T€OMETPUUECKOT0 XapaKTepa He0OX0IMMBI I TPYA0BOM
NEeSITeNIbHOCTH U MPO(HeCcCHOHATBHOM MOATOTOBKH IKOJIBHUKOB.

Pa3zBuTHe y yyanuxcs MpaBUIbHBIX MPEJACTABICHUI O CYIITHOCTH U MPOUCXO0XKICHUN
IrCOMETPHYCCKUX a0CTPAKIIMA, COOTHOIICHUH PEabHOTO U UICaIbHOI0, XapaKTepe OTPaKECHUs
MaTeMaTUYECKOM HAYKOH SIBIICHHUI U MTPOIIECCOB PEaIbHOTO MUPa. MeCTO reOMETPHUHU B CUCTEME
HAYK U POJIM MAaTEeMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM TTO3HAHUH U B IIPAKTHKE
crocoOCTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCSI, & TaKKe (POPMHUPOBAHU IO
KayeCTB MBIIUICHUS, HCOOXOAMMBIX JUIS alalTallik B COBPEMEHHOM HH(POPMAIHOHHOM
oO1ecTBe.

Tpe6y;[ OT y4JallluXxcsi YMCTBCHHBIX U BOJICBBIX YCI/IHPlﬁ, KOHOCHTpAallU BHUMAaHUsA, aKTHBHOCTHU
Pa3BUTOTO B006pa)KeHI/I$I, TeoOMETpUA pa3BUBACT HPABCTBCHHBIC YCPThI INYHOCTU
(HaCTOﬁqHBOCTB, LIeJ'IGYCTpeMJ'IéHHOCTB, TBOPYECKYIO aKTUBHOCTL, CAMOCTOATCIIBHOCTD,
OTBCTCTBCHHOCTD, prnomo61/1e, JAUCHUIINIMHY U KPUTUYHOCTD MI)II_HJ'ICHI/IH) U YMCHUC
APTYMCHTUPOBAHO OTCTAaWUBATh CBOU B3TJISIAbI U Y6C)KI[6HI/I$I, a Tax)Ke CrIOCOOHOCTH MNPpUHNUMATDH
CaMOCTOATCIIbHBIC PCHICHUS.

['eomeTpust cyliecTBEHHO pacIMpsieT KPyro3op yqaluxcs, 3HaKoMsI UX ¢ UHIYKIUEN U
nenyKiuei, 0000IIeHreM U KOHKpPEeTU3aIluel, aHAIM30M U CUHTE30M, KiIaccu(uKaiuei u
cUCTeMaTu3aluen, abcTparupoBaHueM, aHAJIOTHENH. AKTHBHOE HCIIOJIb30BaHUE 3a7a4 Ha BCEX
dTamax y4eOHOro mpoiiecca pa3BUBAET TBOPUECKHUE CIOCOOHOCTH IIKOJIHHUKOB.



[Tpu oOy4yenuu reomerpun GOPMUPYIOTCS YMEHUS M HABBIKM YMCTBEHHOTO Tpyla —
IJIAHUPOBAHUE CBOEH pabOThI, MOMCK PALlMOHAJIBHBIX YT €€ BBIIIOJHEHUS, KPUTUYECKAs
OILIEHKa pe3yNbTaToB. B mpouecce 00yuyeHHs reOMeTpUH IKOJIbHUKU JOJDKHBI HAYYUTHCS
M3JIaraTh CBOM MBICIH SICHO U MCUEPIIBIBAIOIIE, JTAKOHUYHO U EMKO, TPUOOPECTH HABBIKH
4ETKOI0, aKKypaTHOI'O U I'PAaMOTHOTO BBIIIOJIHEHHsI MATEMAaTUYECKUX 3anuced. Baxxuenmen
3a/1a4ell NIKOJIBHOTO Kypca F€OMETPHH SIBIISIETCS Pa3BUTHE JIOTUYECKOTO MBIIUICHHS YYaIIUXCA.
Camu 00BEKTHI TEOMETPUYECKUX YMO3AKIIOUEHUI U TPUHATHIC B TEOMETPHUHU TIPAaBUIIA UX
KOHCTPYMPOBaHUS CIIOCOOCTBYIOT (POPMUPOBAHHUIO YMEHHI 0OOCHOBBIBATh U JJOKA3bIBATh
CYKIEHUS, IPUBOJUTD YETKUE ONPEIECICHUS, Pa3BUBAIOT JIOTMYECKYI0 UHTYHIINIO, KPATKO U
HaIJISIIHO BCKPBIBAKOT MEXAHU3M JIOTMYECKUX IIOCTPOCHUM U y4aT UX IPUMEHEHUIO.

Tem cambIM reomeTpusi 3aHUMAET BeAyIlee MECTO B (POPMHUPOBAHUH HAyYHO -TEOPETHUECKOTO
MBIIIJIEHUS IIKOJIbHUKOB. PackpbiBasi BHYTPEHHIOI TapMOHUIO MaTeMaTUKU, GOpMUPYS
MMOHMMAaHKE KpacoThl U U3SIIECTBA MAaTEMaTUUECKUX PACCYXICHHM, CIOCOOCTBYS
BOCIIPUSITUIO TEOMETPHUUECKUX (POPM, YCBOCHHIO TIOHATUS CUMMETPUHU, T€OMETPHUSI BHOCUT
3HAQYUTEIIbHBIN BKJIAJI B OCTETHYECKOE BOCIIMTaHUE ydamuxcs. E€ n3ydyenue passuBaer
BOOOpa)keHHE MIKOJbHUKOB, CYILIECTBEHHO 000TaIllaeT U pa3BUBAET UX MPOCTPAHCTBEHHbBIE
IIPEACTABIICHHUS.

OO0mas xapakTepucTHKa Kypca

B kypce yci10BHO MOYKHO BBIIEIUTH CIAEAYIONIUE CoAepKaTenbHble IMHUM: «Harmsanas
reomeTpusi», «I eomerpudeckue Guryps», «M3mepeHne reoMmeTpuiecKiuX BeTUINH,
«Koopaunater», «Bexktopb», «Jloruka u MHOKECTBa», «I '€OMETpHS B HCTOPUUECKOM
pa3BuUTHWY». Martepua, oTHOCSIIHICS K TuHUU «HarnsagHas reomeTpus (3JIEMEHTHI HarJIsTHO M
CTEPEOMETPUH) CITOCOOCTBYET PA3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUH yJaIIUXCs B
paMkax u3ydeHus rmianuMmeTpun. Coaepxanue paznenoB «I'eomerpuueckue GUTypbu» u
«M3MepeHne reoMeTpUUEeCKUX BETMUMHY HAIICJICHO Ha MOJYYeHUE KOHKPETHBIX 3HAHUN O
reOMETPUUECKON (pUrype Kak BayKHEUIIe MaTeMaTHIeCKOW MOJCIN ISl OTIMCAHUSI
okpyxatomero mupa. CHCTeMaTHUeCKOe U3YYCHHE CBOUCTB I€OMETPUUECKHUX (DUTYP MTO3BOJIUT
Pa3BUTh JIOTUYECKOE MBIIICHHE U TTOKa3aTh MPUMEHEHHE 3TUX CBOMCTB MPH PELICHUH 3a]1a4
BBIUHUCIIUTEILHOTO U KOHCTPYKTUBHOT'O XapaKTepa, a TAKKe MPAKTUYECKHUX.

MaTepI/IaJ'I, OTHOCHMHﬁCH K COACPKATCIbHBIM JIMHUAM «KOOpI[I/IHaTBI» u «BeKTOPI)I», B
3HAYUTEILHOM CTENEHN HECET B cede MCKIIPCAMETHBIC 3HAHUA, KOTOPBIC HAXOAAT NPUMCHCHUC,
KaK B pas3/JIMYHbIX MaTEMAaTHYCCKHUX JUCHUIIIIMHAX, TaK 1 B CMCKHBIX ITPEAMCTAX.

Oco0eHHOCThIO TMHUH «JIOTHKa 1 MHOXKECTBa SIBJISIETCS TO, YTO MPEACTABICHHbBIN 3/1eCh
MaTepual MIPEeUMYIECTBEHHO U3Y4aeTcsl IPU PACCMOTPEHHUH Pa3IMYHbIX BOIPOCOB Kypca.
CoOTBETCTBYIOIIMI MaTepuall HAIEJIeH HA MATEeMaTHYECKOE Pa3BUTHE YUAIIUXCS,
(dbopMHUpOBaHKE Y HUX YMEHHS TOYHO, CKAaTO U SICHO M3J1araTh MBICIH B YCTHOM M MUCbMEHHOM
pedn.

JIunus «FCOMeTpI/IH B UCTOPHUYCCKOM PA3BUTHN IIpCAHA3HAYCHA JJIS (bOpMPIpOBaHI/IH
Hpe,[[CTaBJ'ICHI/Iﬁ 0 Tr€OMCTPUHN KaK YaCTU YeJI0BEYECKOM KYJIbTYPbI, I O6H_ICFO Pa3BUTHA
IIKOJIBHUKOB, HJI CO3AaHUA K}U’IBTYpHO-HCTOpH‘IGCKOfI CpCabl O6y‘leHI/I$I.

MecTto npeagmera B y4eOHOM IIaHe

B cootBeTcTBUM ¢ yUeOHBIM MJIAHOM Ha W3Y4EHHUS T€OMETPHH CTYIIEHH OCHOBHOTO OOIIETOo
obpazoBanus otBoautcsa 204 yaca, B TOM 4HCITIE!

B 7 kiacce 68 yueOHBIX YacoB, U3 pacueTa 2 ydeOHBIX Yaca B HEJelIo;
B 8 kiacce 68 yueOHBIX 4acoB, M3 pacueTa 2 yueOHBIX yaca B HEJIEIIO;

B 9 kiacce 68 yueOHbIX 4acoB U3 pacueTa 2 yueOHbIX Yaca B HEEIIO.



JIMYHOCTHBIE s METANIPEAMETHDBIC U IIPEAMETHBIC PE3YJIbLTATHI OCBOCHHUS KypcCa

reoMeTpuu /- 9Kaacchl

[Iporpamma obecrieynBaeT JOCTIKEHHE CIEAYIOMINX PE3yIbTaTOB OCBOCHHUS 00pa30BaTEIbHOM
IIPOrpaMMBbI OCHOBHOTO 00111eTr0 00pa30BaHus:

JUYHOCmMHbLE:

1. ¢opmupoBaHHEe OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH,
o0y4aromuxcs K CaMOPa3BUTHIO M CaMOOOPa30BaHHIO HA OCHOBE MOTHBALINH K
00yuY€eHUIO U IO3HAHMIO, BBIOOPY AajbHElIIero oopa3oBanus Ha 6a3e OPUEHTUPOBKH B
Mupe npodeccuii ¥ npodhecCHOHATbHBIX NPEANOYTEHUNH, 0CO3HAHHOMY ITOCTPOEHHUIO
MHIUBUAYaJIbHON 00pa30BaTeIbHON TPAGKTOPUU C YUETOM YCTOMUUBBIX
M03HABATEIbHBIX HUHTEPECOB;

2. (dopMupoBaHHE [IEITOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHU U OOIIECTBEHHOM NMPaKTUKU;

3. dopmupoBaHNE KOMMYHUKATHBHON KOMITIETEHTHOCTH B OOIIEHUH U COTPYTHHYECTBE CO
CBEPCTHUKAMHU, CTAPIIUMH ¥ MJIQJIIIUMHA B 00pa30BaTeIbHOM, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-HUCCIE0BATEIBCKOM, TBOPUECKOHN U IPYTUX BUIAAX JIEATEILHOCTH;

4. yMeHue SICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM M MMCbMEHHOU peyH,
ITOHMMATh CMBICJ IOCTABJICHHOM 3aJ1a4M, BBICTPAUBATh apTyMEHTALNIO, IPUBOINUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

5. KPUTHUYHOCTH MBIIJICHWA, YMCHHEC PaCliO3HaBaTh JIOTHYCCKHU HCKOPPCKTHEBIC
BBICKAa3bIBaHHs, OTIINYATh TUIIOTE3Y OT (baKTa;

6. KpC€aTHBHOCTH MBIIJICHUSA, MTHULIUATUBY, HAXOAYUBOCTH, AKTUBHOCTE IIPH PCHICHUN
TCOMETPHUUCCKUX 3adaY;

7. yMeHHuE KOHTPOJUPOBATH MPOLIECC U PE3YyIbTAaT yueOHOM MaTeMaTu4eCcKO
NesITeNIbHOCTH;

8. cmocoOHOCTh K AMOLIMOHATIBHOMY BOCHPHUSATHIO MaTeMaTHUECKUX 0OBEKTOB, 3a/1a4,
pELIeHUH, PacCyKICHUI;

mem anpedmemnbte:

1) yMeHHE CaMOCTOSTEIIBHO IUTAHUPOBATh aJIbTEPHATHBHBIC ITYTH JOCTHXKECHUS TICIICH,
OCO3HAHHO BBIOMpaTh Hanboee 3 (HeKTUBHBIE CIIOCOOBI pelIeHHs YUeOHBIX U TTO3HABATEIbHBIX
3aja4; 2) yMEHHE OCYIIECTBIISATH KOHTPOJIb IO PE3YJIbTATy U 10 CIIOCO0Y ICHCTBHS HA YPOBHE
IIPOU3BOJILHOTO BHUMAHHUS U BHOCHTh HEOOX0IUMbIE KOPPEKTHBHI;

3) YMCHHC a/ICKBATHO OLICHNUBATD IMPABUJIBHOCTH UJIN OIINOOYHOCTD BEIMTOJHEHUS y‘IC6H0ﬁ
3aJga4du, ee O6T:>6KTI/IBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOIKHOCTH €€ pCUICHUAA,

4) OCO3HAHHOE BJIaJICHHE JTOTHYECKUMU ACUCTBUIMU ONPCACIICHUA HOHHTHﬁ, 0606H_ICHI/I$I,
YCTaAHOBJICHHUA aHaHOFHﬁ, I(J'IaCCI/Iq)I/IKaI_II/II/I Ha OCHOBC CaMOCTOATCIIbHOI'O BBI60pa OCHOBaHHUI U
KPUTCPUCB, YCTAHOBJICHUA POJOBUIOBBIX CB5[3€I>'I;

5) YMCHHC YCTaHaBJINBATh IPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYKJICHUC,
YMO3aKJIHUYCHUC (I/IH,ZLYKTI/IBHOC, ACAYKTHBHOC U 110 aHAJIOT I/II/I) " BBIBOJBI;

6) YMCHHC CO31aBaThb, IPUMCHATL U Hp606pa3OBLIBaTL 3HAaKOBO-CUMBOJIMYCCKUC CPCACTBA,
MOJCIN U CXEMbI JIA pCIICHUSA y‘-IC6HBIX 1 IO3HABATCJIbHBIX 3a/1a4,



7) yMEHUE OPraHU30BbIBATh Y4COHOE COTPYJHUYECTBO U COBMECTHYIO JICSTEILHOCTh C YUUTEIEM
Y CBEPCTHUKAMMU: OTIPENIENIATH I, PACIIpeaesaTh QYHKIIMH M POJIM YYACTHUKOB, 00IIHE
crocoObl paboTHI;

8) ymenue paboTaTh B IpyIINe: HAXOAUTH 00IIee PEHICHUE U pa3peliaTh KOH(IUKTHI Ha OCHOBE
COTJIACOBAHMS TIO3UIIMI U y4éTa HHTEPECOB; CIYyIIaTh NapTHEPA; POPMYITUPOBATH,
apryMEHTHPOBATh U OTCTaWBaTh CBOE MHEHHUE,

9) dbopmupoBaHUE U pa3BUTHE YIeOHOU U OOIIEMOIb30BATEIHCKON KOMIIETEHTHOCTH B 00J1aCTH
WCTIOJIb30BaHUS HH(POPMAIIMOHHO ~-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT-komMmnereHTHOCTH);

10) dhopmupoBaHue IEpBOHAYATBHBIX MTPEICTABICHHH 00 UACSIX U O METOIaX MATEMAaTUKU KaK
00 YHUBEPCAIHHOM SI3bIKE HAYKH U TEXHUKU, O CPEACTBE MOJICTUPOBAHUS SIBJICHUHN U MPOIIECCOB;

11) ymeHue BUIETh MaTEMaTHYECKYIO 3a]1a9y B KOHTEKCTE MTPOOJIEMHON CUTYAllUH B IPYTUX
JUCLUIIINHAX, B OKPYKAIOIIEH )KU3HH;

11) ymeHue HaXOAUTh B Pa3IMIHBIX HCTOYHUKAX HHPOPMAIHIO, HEOOXOAUMYIO JUISl PELICHUS
MaTeMaTHYECKUX MPoOJIeM, U MPEICTaBIATh €€ B MOHATHON (hopMe; IPUHUMATh PELICHUE B
YCIIOBUSAX HETOJIHON U U30BITOYHON, TOYHON U BEPOSTHOCTHOM HH(popMannu;

11) yMeHHe TOHUMATH U UCTIOJIL30BATh MATEMATUIECKUE CPEJICTBA HATJISTHOCTH (PUCYHKH,
YepTe U, CXEeMbI U JIp.) Ui WUTIOCTPALMK, HHTEPIPETallU1, apryMEHTaI1H;

12) ymeHue BBIIBUTaTh THIIOTE3bI TPH PEIICHUN YUEOHBIX 33/1a4 U IOHUMATh HEOOXOIUMOCTD X
MIPOBEPKU;

13) yMeHue NpUMEHSTh HHIYKTUBHBIC U JICTYKTHBHBIC CIIOCOOBI PACCYXKICHHA, BUICTh
pa3IuyYHbIE CTPATeTUH PELICHUs 3a/1a4;

14) noHMMaH#e CYITHOCTH AITOPUTMHYCCKUX MPEAMUCAHUI U YMEHHUE JeHCTBOBATH B
COOTBETCTBUU C MPEJIOKEHHBIM aJTOPUTMOM;

15) yMeHue caMOCTOSTEIbHO CTABHUTH 1IEJH, BRIOUPATh U CO3aBaTh AJITOPUTMBI TS PEIICHHS
y4eOHBIX MAaTeMaTHYCCKUX MPOOIIeM;

16) YMCHHC INIAHUPOBATh U OCYHICCTBIIATE ACATCIbHOCTDL, HAIIPABJIICHHYIO HAa PCHICHUC 3a/iad
HCCIIEA0BATCIBCKOr0 XapaKTepa,

npeomemmole:

1) OBJIaACHHUC 0a30BBIM MMOHATHHHBIM alrapaToM 10 OCHOBHBIM pa3acjiaM COACPIKAHUA,
InpeaACTaBJICHHUC 00 OCHOBHBIX N3Y4aCMbIX TOHATHUAX (LII/ICJ'IO, reoMCTpHUUICCKasi (1)I/Il"ypa, BCKTOD,
KOOpI[I/IHaTBI) KaK Ba)XHEHIIIMX MaTeMaTUUYECKUX MOJCIIX, MTO3BOJIAIOIIUX OIMMUCHIBATH U U3YYaTh
PCAJIbHBIC ITPOLUECCHI U ABJICHUA,

2) YMCHHC pa6OT8.Tb C TrCOMCTPHUUICCKHUM TCKCTOM (aHaJ’II/ISI/IpOBaTL, HU3BJICKATb HeO6XOI[I/IMYIO
I/IH(bOpMaI_[I/IIO), TOYHO U I'PaMOTHO BbIpa’KaTb CBOU MBLICJIH B YCTHOﬁ W TUCBMEHHOM pedun €
MMPUMCHCHUCM MaTeMaTH4YeCKOM TCPMHUHOJIOTUH U CUMBOJIMKH, UCIIOJIB30BATh PA3JIMYHLBIC A3bIKH
MaTeMaTuKu, IMpoOBOANUTH I(J'IaCCI/I(i)I/IKaI_II/II/I, JOTHYCCKHUC O6OCHOB3.HI/IH, JA0Ka3aTcJIbCTBa
MaT€MaTUdYCCKUX YTBep)KI[eHHﬁ;

3) OBJIAICHUC HABBIKAMH YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBI‘II/ICJICHI/Iﬁ;

4) OBJIAICHUC TCOMETPHUUICCKUM SA3BIKOM, YMCHUC UCIIOJIB30BATH €T0 IJIA OITMCAaHUs ITPEAMCTOB
OKpYyXKaromero Mmupa, paseuTUC NpOCTPAHCTBCHHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ u I/I306p8.31/ITCJ'IBHBIX
YMCHHﬁ, HpI/IO6peTCHI/Ie HaBBIKOB 'COMCTPHUICCKUX HOCTpOCHHfI;



5) ycBOeHHE CHCTEeMaTHYECKUX 3HAHHUM O TNIOCKUX (PUTypax U X CBOMCTBaX, a TAK)KE Ha
HarJIsIIHOM YPOBHE — O IIPOCTEUIINX IIPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHSATh
CUCTEMAaTUYECKUE 3HAHUS O HUX Ul PELICHUS T€OMETPUUECKUX U IIPAKTUYECKUX 3a7a4;

6) ymMeHue U3MepsTh JJIHHBI OTPE3KOB, BEIMYHUHBI YIIIOB, UCIIOJIL30BATH (POPMYIIBI ISt
HAXOXJCHHUS EPUMETPOB, TUIOIIAACH U 00bEMOB reoMeTpruIecKuX Guryp;

7) yMEHUE IPUMCHSATh U3yUCHHbBIC MOHSATHSI, PE3yJIbTaThl, METOJIbI JUTS PEIICHUS 33134
IIPAKTUYECKOI0 XapakTepa v 3aJa4 U3 CMEXHBIX AUCLUIUIMH C UCIIOIb30BAHUEM IIpU
HEOO0XOAMMOCTH CIPABOYHBIX MAaTEPUANIOB, KAJbKYIATOPA, KOMITBIOTEPA.

Conep:kanme Kypca

Harnsaanas reomerpusi. HarnsaHsle npeacTaBieHus o MPOCTPaHCTBEHHBIX (UTrypax: KyoO,
napajuieNienunes, npusma, nupamua, map, cepa, Konyc, nuianHap. M3o0paxenue
npocTpaHcTBeHHbIX (uryp. [Ipumeps! ceuenuii. Muororpannuku. IlpaBunbHbie
MHOTOTpaHHUKU. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, HWIMHJpPA U KOHYca. [loHaTue
00béMa; enuHUIBI 00bEMA. OOBEM MPSIMOYTOIBLHOTO TIapaJUIeenuneaa, Kyoa.

I'eomerpuueckue ¢purypsl. Ilpsmeie n yrisl. Touka, npsmas, IockocTb. OTpe30k, JTyd. YTOJI.
Buns! yrnos. BeptukaneHele U cMexHbI€ yribl. buccekrpuca yrina. [lapamiensHbie u
nepecekaromuecs npsmsle. [leprneHaukynspHeie npsmelie. Teopemsl 0 TapaIeNbHOCTH U
MEPIEHIUKYIISIPHOCTH NpsAMBIX. [leprieHauKkynsip u HakInoHHAs K npsiMoil. CepeTMHHbBIN
MEPIEHIUKYIIAP K OTPE3KY.

I'eomeTrpuueckoe mecto Touek. CBONCTBA OMCCEKTPHCHI yIila U CEPEAMHHOTO MEPIICHINKYIISIpa K
otpe3ky. TpeyronbHuk. BeicoTa, Menuana, OuccekTpuca, CpeHssl JIUHUS TPEYroJIbHUKA.
PaBHOOeipeHHbIE 1 PABHOCTOPOHHUE TPEYrOJIbHUKU; CBOMCTBA U MMPU3HAKH PaBHOOEAPEHHOTO
TpeyroipHuka. [Ipu3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyroybHUKA.
CooTHoIIeHHs MEX Iy CTOPOHAMH U Yriamu TpeyroyibHuka. CymMma yriioB TpeyrojibHHKa.
Buemraue yriet Tpeyronpauka. Teopema daneca. [Togooue Tpeyronbaukos. [Ipusnaku momoous
TpeyroiapHukoB. Teopema [Tudaropa. Cunyc, KOCUHYC, TAHTE€HC, KOTAHT'€HC OCTPOTO yria
MPSAMOYTOJILHOTO TpeyrojbHuKa U yrioB ot 0 1o 180°; npuBeaeHue k octpomy yriy. Pemenue
MPSIMOYTOJIbHBIX TPEYrOJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DPOpMyIIbI
,CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC OJHOTO U TOrOo ke yria. Pemenue
TPEYroJbHUKOB: TeOpeMa KOCMHYCOB U TeOpeMa CHHYCOB. 3aMedaTeIbHble TOUKH TPEYTrOJIbHHKA.

Yerbipéxyronpuuk. [lapamnenorpamm, ero cBoiicTBa u mpu3Haku. [IpsMoyroyibHUK, KBaIpar,
poMO, X CBOICTBA U Mpu3HaKu. Tpamnenus, cpeaHss JMHUS Tpaneuuu. MHOTOYrOJIbHUK.
Brinykiibie MHOrOyrobHUKU. CyMMa yIriioB BBIITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuibHbIC
MHOTOYTroJbHUKHA. OKpYKHOCTB U KpyT. [lyra, xopna. Cektop, cermeHt. LleHTpanbHsblii yrom,
BIIMCAHHBINA yroJi, BeJIMYWHA BIUCAHHOTO yriia. B3auMHoe pacnososxeHue npsmoit u
OKPYKHOCTH, JIByX OKpykHOcTel. KacaTenbHas u cekylas K OKpyKHOCTH, UX CBOHCTBA.
Brincansble 1 onrcaHHble MHOTOYTOJIbHUKU. OKpPYXHOCTh, BIIMCAHHAS B TPEYrOJIbHUK, U
OKpPY’KHOCTB, OITMCAaHHAs OKOJIO TPEYroJIbHUKA. BrivicaHHbIE M OIIMCAHHBIE OKPYKHOCTH
MIPaBUILHOTO MHOTOYTOJIbHUKA. ['eomeTpuueckue nmpeodbpazoBanus. [loHsTre o paBeHcTBE
¢uryp. IloHsTHE O IBMXKEHUH: OCEBAs U IIEHTPaJIbHAs CUMMETPHH, TapaJlIeIbHbIN IepEeHocC,
noBopoT. [lonsTue o mogobun Guryp 1 roMOTETUH.

HOCTpOGHI/IH C IIOMOMIBIO THUPKYJISA U nuHerku. OCHOBHEIE 3alavU Ha MMOCTPOCHUEC: NCJICHUC
OTpPE3Ka OoIMoJiaM; IMMOCTPOCHUC yIJId, PABHOTO JAHHOMY; ITIOCTPOCHUEC TPCYT'OJIbHHUKA T10 TpCM
CTOpPOHAaM; IMOCTPOCHHUC MCPIICHAUKYIISIPA K HpHMOﬁ; IOCTPOCHHUC 6HCCCKTpI/ICBI yria,; ACJICHUC
OTPE3Ka Ha N paBHBIX JacTei.



Pemienue 3aa4 Ha BBIYHMCIICHNE, TOKA3aTEIBCTBO U MIOCTPOCHUE C UCIIOIH30BAHNEM CBOICTB
W3YyUYEHHBIX (QUTYp.

HN3Mmepenue reoMeTpu4ecKUX BeJUIHH. /[inHa oTpe3ka. PaccTosiHMe OT TOYKH 10 IPSMOM.
Paccrosinne mexay napauieIbHbIMU MIPSIMbIMHU.

[IepumeTp MHOTOYrOJIbHHKA.
JlnvHa OKpyKHOCTH, YHUCIIO T; JUIMHA Ty OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEXY BEIMUYNHON LIEHTPAIBHOTO yIrila U JUIMHOW JyTH
OKPY’KHOCTH.

[Tonsarue miomaau maockux Guryp. PaBHOococTaBneHHbIe U paBHOBEIMKUE GuUrypsl. [lnomans
npsiMoyrosibHHKA. [lmomaau napannenorpamma, TpeyrojibHuka u Tpanenuu. [Inomanb
MHoOTOyroJjibHuKa. [Tnomane kpyra u miuomaab cekropa. COOTHOIIEHHE MEX Y IIOMAISIMU
MOJ00HBIX (pUTyp.

Pemenne 3aa4 Ha BBIYMCIICHUEC U 10KA3aTCIILCTBO C UCITOJIB30BAHUEM N3YUCHHBIX q)OpMy.]'I.

Koopannatsl. Ypasaenue npsmoi. KoopanHatel cepenunbl otpeska. @opMyiia pacCTOSIHUSA
MEXKy IByMsI TOUKAMH IUIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.

BekTopsl. [liinna (Moyns) BekTopa. PaBeHCTBO BEKTOPOB.

Komnuneapnsie Bektopel. KoopnHaTel BekTOpa. YMHOKEHUE BEKTOPA HA YUCIIO, CyMMa
BEKTOPOB, Pa3JI0KEHUE BEKTOPA 110 IBYM HEKOJUIMHEApHBIM BeKkTopaMm. CkansapHoe
IIPOU3BEACHNUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE MOHATHS. MHOXKECTBO, 3JIEMEHT MHOKECTBA. 3aIaHME MHOKECTB
MEPEYHCIICHUEM JIEMEHTOB, XapaKTEPUCTHUECKIUM CBOMCTBOM. [loamMHOKecTBO. OOBeAMHEHUE U
TepecevYeHre MHOKECTB.

JueMeHTHI Joruku. OnpeneneHre. AKCHOMBI U TeopeMbl. JfokazarenbcTBo. Jloka3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOU. [IpuMep U KOHTpIpUMED.

Ilonatue o PaBHOCHUIIBHOCTH, CJICIOBAHUMU, YHOTpe6J'IeHI/Ie JJOTUYECKHUX CBA30K €CJIHA ..., TO ..., B
TOM U TOJIBKO B TOM CJiydae€, JIOTHYECKUE CBA3KU U, UIIN.

I'eomeTpus B ucropnyeckom pazputun. OT 3emnemepust k reometpuu. [ludarop u ero mkosna.
@anec. Apxumen. [loctpoenne npaBuIbHBIX MHOTOYT0JIbHUKOB. Tpucekuus yrina. Ksagparypa
Kpyra. Y aBoenue ky0a. Mcropus uucna n. 3omoroe ceuenue. «Hauana» EBknupaa. JI. Diinep. H.
N. JlobaueBckuii. icTopus msaToro nocrynara.

N300perenne mMeTona KOOPAMHAT, MO3BOJSIOUIETO MEPEBOJUTH I€OMETPUUYECKHE OOBEKTHI Ha
s3b1k anreOpsl. P. Jlexapt u I1. ®epma. [Ipumepbl pa3nudHbIX CUCTEM KOOPAWHAT Ha IUIOCKOCTH.

S:QZ!Q[!)K&HI/IQ !!ﬂ!‘lgﬂl/lﬂ 2 KJACC

1.HauyanbHble reomeTpuyeckue cBeieHus. 12 4

[IpocTeiimme reomeTpruueckue GUrypbl: Ipsimasi, TOUKa, OTPE30K, JIyd, yroi. [Tonarue paBeHcTBa
reomerpuueckux ¢puryp. CpaBHeHHE OTPE3KOB U yIioB. M3mMepeHne oTpe3KoB, AJIMHA OTpe3Ka.
N3mepenue yrios, rpagycHas Mepa yria. CMexXHbIe U BEPTUKAJIbHBIE YIJIbl, UX CBOICTBA.
[leprieHAUKYIpHBIE IPSIMBIE.



OcHoOBHas IeNTb — CUCTEMATU3UPOBATH 3HAHMSI YUALTUXCS O MPOCTEUITUX TEOMETPHUSCKUX
(durypax 1 uX CBOHCTBaX; BBECTH IIOHATHE PaBEHCTBA (QHUTYD.

2. TpeyrojbHuKH. 18 4.

Tpeyrosbnauk. IIpusHaku paBeHCTBa TPEeyroapbHUKOB. [IeprieHuKyisp k npsamoi. Menuansl,
OMCCEKTPHUCHI M BBICOTHI TPEYTrOJIbHUKA. PaBHOOEPEHHBIN TPEYTrOJILHUK M €r0 CBOWCTBA. 3a1aun
Ha IIOCTPOEHUE C IOMOIIBIO IUPKYJISL U JIMHEVKU.

OcHoBHasl 11eJ1b — BBECTH MOHSATUE TEOPEMBI; BEIpPAOOTAaTh YMEHUE JOKA3bIBATh PABEHCTBO
TPEYroJIbHUKOB € ITIOMOIIBIO U3YYECHHBIX IPU3HAKOB; BBECTH HOBBIM KJ1acc 3a7a4 — Ha
IIOCTPOEHHUE € IO MOLIBIO LIMPKYJISL ¥ JIMHEVKU.

3.MMapannenbHbie npsimMble. 12 y.

[Ipu3Haky mapajyuiebHOCTH MPSIMBIX. AKCHOMAa NapajieabHbIX NpsAMbIX. CBOMCTBA
MapaJuIEIbHBIX MPSMBIX.

OcHoBHas OcJib — BBCCTH OHO H3 BaXHEHUIIINX MMOHITHN — IIOHSATHE NnapaaijaCIbHBIX MTPSAMBIX;
AaTb MEPBOC MPCACTABICHUEC 00 akcoMax ¥ aKCUOMaTUIECKOM MCTOAC B TCOMECTPHUH, BBECTU
AKCHOMY MapalJICJIbHBIX MIPAMBIX.

4.CooTHOIIEHUsI MKy CTOPOHAMH M YIJIaMH TPeyroJibHuKa. 18 4.

CymmMa yrioB TpeyrosibHuKa. COOTHOIIEHNE MEXIY CTOPOHAMHM U YIJIaMU TPEYrOJIbHUKA.
HepasenctBo TpeyronbpHuka. [IpsMoyrosbHble TPEYroJIbHUKY, UX CBOMCTBA U PU3HAKU
paBeHcTBa. PaccTosiHMe OT TOUKHM A0 MpsAMOil. PaccTosiHre Mex 1y mapauieIbHBIMA MPSIMBIMU.
ITocTpoeHMe TpEYroabHUKA IO TPEM DIIEMEHTaM.

OcHoBHasl 11eJIb — PacCMOTPETh HOBbIE HHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYTOJIbHUKOB.

5. IToBTOopenue. Pemenue 3axa4. 84

Conepzkanne 00yyenns 8 Kiacc

1. Yerbipéxyroabuuku. 144

MHOTOYroJapHUK, BBIITYKJIBIH MHOTOYTOJIBHUK, YeThIpeXyroiasHukK. [lapamienorpamm, ero
cBoiicTBa M npusHaku. Tpamnenus. [IpsmoyronbHuK, poM0, KBaapar, ux cBoicTBa. OceBas u
LEHTpaJIbHasi CAMMETPHUH.

OcHoBHas 11eTTb — U3Yy4YUTh HanboJiee BaXKHbIE BUABI YETHIPEXYTOJIbHUKOB — Mapauieiorpamm,
MPSIMOYTOJIBHUK, pOMO, KBaJpaT, Tpamneuus; 1aTh npeacTaBieHue o Gurypax, o0maaronmx
OCEBOM WJIM IIEHTPAITBHON CUMMETPHUH.

2 Ilnomane. 14 4.

[TonsiTue muomanm MHOTOyroibHUKA. [lnomaan npsmMoyroybHuKa, napauieaorpamma,
TpeyroyibHUKa, Tpaneuuu. Teopema [Tudaropa. OcHOBHas 11eb - paCIIUPUTH U YIITyOUTh
MOJTydeHHBIE 5 - 6 Kitaccax MPeACTaBICHHs ydalluxcs 00 U3MEpEeHUH U BEIYUCICHUH TUIOIAACH;
BBbIBECTH (POPMYIIBI IIJIOLIA/IeH MPSMOYTOJIbHUKA, TAapalljIeslorpaMMa, TPEYTroJIbHUKA, Tpaneluy;
JI0Ka3aTh OJIHY U3 TJIaBHBIX TEOpeM reoMeTpun — TeopeMy Iludaropa.

3. [lonoGHbIe TPpeyroabHUuKH. 19 u.

ITonno6usbie TpeyronsHuku. [Ipusnaku nogo6us TpeyronbHUKoB. [IpruMenenne mogoous k
JI0Ka3aTeNIbCTBY TEOPEM U pellIeHHIo 3aa4. CHHYyC, KOCUHYC U TaHT€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.



OcHOBHas 11e7Ib — BBECTH MOHATHE MOAOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh IPU3HAKU
110100 TPEYrOJIbHUKOB U UX MIPUMEHEHHSI; CACTATh IIEPBBIN AT B OCBOCHUH YYaIIUMHUCS
TPUTOHOMETPUYECKOTO allapara reoOMeTpUH.

4. OKpyKHOCTB. 17 4.

B3anmHoe pacniosioxkeHue npsamMoil 1 OKpykHocTH. KacaTenbHast K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanbHbIe U BOUCAHHBIE YIJIBl. YeThIpe 3aMevaTesIbHbIE TOUKU TPEYTOJIbHUKA.
Brnucannast u onvcaHHasi OKPYKHOCTH.

OcHoBHasl 11eJ1b — pacIIUPUTh CBEJIEHUS 00 OKPYKHOCTHU, OJYyYEHHbIE YJAIlIUMKCS B 7 KJIAcCe;
U3Y4YUTh HOBbIE (PAKTBI, CBA3AHHBIE C OKPYKHOCTbIO; TIO3HAKOMUTD yJaIllUXCs C YETBIPbMS 3aMe-
YyaTeJbHbIMH TOYKAMH TPEYTOJIbHUKA.

5. IToBTOpenue. Pemenue 3axa4. 4 4

Conep:xkanue o0ydeHus 9 Kjacc
1. BekTopsbl. 8uacoB

[Tonarne BexTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa HA YHCJIO.

OcHoBHasl 11e7b- GOPMYITHPOBATH ONPEAETICHHS U WIUTIOCTPUPOBATH OHSTHS BEKTOPa, €ro
JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEJICHUE MOHATUHN U IEHCTBUH,
CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIMMHU IPUMEPAMU, OTHOCSIIUMHUCS K (PU3HUECKUM
BEKTOPHBIM BEIMYMHAM; IPUMEHSTh BEKTOPBI U ACHCTBHS HAJl HUMH NP PELLICHUN
reOMETPUYECKUX 3a1a4

2.Metoa koopaunar. 10

PaznoxkeHnue BekTopa 1o AByM HEKOJUTMHEapHBIM BekTopaMm. Koopannatel BekTopa. [Ipocreii-
1IMe 3a1a4d B KOOpAWHATaX. Y paBHEHUs OKPYKHOCTHU U mpsMoil. [IpumeHeHre BEKTOpoB 1
KOOPJUHAT MPH PEIICHUH 3a]1au.

OcHoOBHas 1EJIb — HAaY4YUTb YUalIUXCs BBITIOJIHATD ,HCfICTBHH Haa BEKTOpaMHM Kak
HaIpaBJICHHBIMHU OTPE3KaMHU, YTO BaAXXKHO JJIs1 IIPUMCHCHH A BEKTOPOB B q)HBI/IKe; IIO3HAKOMUTH C
HCII0JIb30BaAHUEM BEKTOPOB U METOJa KOOPAMHAT ITPU PCHICHUN I'COMETPUUCCKUX 3aaay.

3.CoOTHOILIIEHHS MeKAY CTOPOHAMM U yIJIaMu TpeyrojbHuka. CkajsipHoe NMpou3BeieHue
BeKTOpPOB. 11 4.

CI/IHyC, KOCHHYC U TAHT'CHC YTJIA. TeOpeMLI CHHYCOB 1 KOCUHYCOB. Pemenue TPEYTrOJIbHUKOB.
CKaJ'IHpHOG IIPpOU3BCACHNUEC BCKTOPOB U €I'0 IPUMCHCHHEC B I'COMCTPUYCCKUX 3aaadax.

OcHoBHas LECJIb — PA3BUTb YMCHUC YyHallIUXCA IPUMCHSATD TpI/II‘OHOMeTpI/I‘leCKI/Iﬁ arrnapar Inpu
peUICHNU I'COMCTPHUYCCKUX 3a/1a4.

4. JITMHA OKPYKHOCTH U IJIOIWIAABL Kpyra. 12 u.

[IpaBunbHBIE MHOTOYTOJIBHUKUA. OKPYKHOCTH, OIMCAHHAsI OKOJIO MPAaBUILHOTO MHOTOYTOJIbHUKA
Y BnMcaHHas B Hero. [locTpoeHne npaBuibHbIX MHOTOYTOJIBHUKOB. J[JIMHA OKPYKHOCTH.
[momane kpyra.

OcHoBHas HEJIb — paClIMPUTh 3HAHUC YHAIIIUXCA O MHOT'OYT'OJIbHHUKAX; paCCMOTPCTDb IMOHATHA
JUIMHBI OKPY’>KHOCTHU U TIOIIAIU Kpyra 1 (I)OpMy.IIBI JJI X BBIYUCIICHU .

5. /IBuskenusi. 8 yacon



OTtobOpaxenue muockocTu Ha ceds. [lonstue nBmxenus. OceBas U LIEHTpaIbHAs CHMMETPHUH.
[Tapannensubiii nepenoc. [loBopot. HanoxxeHust u ABUKEHUS.

OcHoOBHas 11eJ1b — MO3HAKOMUTH YYaIIUXCsl C IOHATUEM JIBHXKEHHS M €r0 CBOMCTBAMU, C
OCHOBHBIMM BUJIAMU JIBUKCHUN, B3aUMOOTHOIIICHUSIMHU HAJIOKEHUM U JBUKEHUM. JIBroKeHne
TJIOCKOCTH BBOJUTCS KaK OTOOPaKEHUE TUIOCKOCTH CeOsI, COXPAHSIOINIEE PACCTOSTHUE MEKTY
TOYKaMHU.

6. O0 akcuoMax reomeTpum. 2 yaca

becena 06 akcuomax reoMeTpHH.

OcHoBHas 11e7b — JaTh 0oJiee TITy00Koe MPEACTaBICHUE O CHCTEME aKCHOM IUIAHUMETPUH H
aKCMOMAaTHYeCKOM MeTojie. B naHHO# TeMe paccKa3bIBaeTCs O Pa3InYHBIX CUCTEMaX aKCHOM
reoMETprH, B HaCTHOCTH O pa3JIMYHBIX crocobax BBCJICHUS MMOHATHUA PABCHCTBA (1)I/Il"yp

7. HayaabHbIe CBeJIeHUsl U3 cTepeoMeTpuu. 8 yacon

[Ipenmer crepeomerpun. ['eomeTpudeckre Teaa u MOBEPXHOCTH. MHOTOTpaHHHKH: TTPH3MA,
napauieNienurne] 1, mupamMuaa, GopMyIt Ui BEIYUCICHHS HX 00beMOB. Tena 1 moBepXHOCTH
BpaleHus: HWIHHAP, KOHYC, cdepa, map, GopMyIIbl U BEIYUCICHUS WX TIONIAIeH
MOBEPXHOCTEN U 0OHEMOB.

OcHOBHas 1171 — J1aTh HAYaJIbHOE MPECTABICHUE O TeIaX U MOBEPXHOCTSAX B MIPOCTPAHCTBE;
ITIO3HAKOMUTH yqanmxcs[ C OCHOBHBIMH (i)OpMy.]'IaMI/I JJIs1 BBIYUCIICHU A nﬂomaz[eﬁ HOBerHOCTeﬁ
1 00BEMOB TEI.

8. IloBTopenue. Pemienue 3aga4. 94acos

TemaTuyeckoe MJIAHUPOBAHUE

I'eomeTpus 7

No OcHoOBHOe coepxaHue 10 TeMaM Koua-Bo Koa-Bo
Jacos KOHTPOJIbHBIX
padoT

1 HauansHbie TeOMETpHYECKHE CBEICHUS 12 1
2 TpeyronsHUKH 18 1
3 [apaienabHbIe IPsAMbIC 12 1
4 CooTHOIIEHHS] MEXTY CTOPOHAMH U YTIIAMH TPEYTOJIbHHAKA 18 2
5 [ToBTOpeHue 8

Hroro 68 5

I'eomeTpus 8

Ne OcHoBHOE coepkaHue 10 TeMaM Koa-Bo Koa-Bo
1acos KOHTPOJIbHBIX
pador

1 UeThIpEXyTONBHUKH 14 1
2 ITnomane 14 1
3 [TomoOHBIE TpEyTrONTEHUKH 19 2
4 OKpy>KHOCTb 17 1
5 [ToBTOpenue. Pemenue 3anau 4

Hroro 68 5




I'eomerpus 9

Ne OcHOBHOe co/iep:KaHue M0 TeMaM Koxa-Bo Koa-Bo
4acoB
KOHTPOJBHBIX
padoT
1 Bekropst 8
2 Merton KoopauHaT 10 1
3 CoOTHOIIEHHS MEXKAY CTOPOHAMH U YTJIaMH TPEYTOJbHUKA. 11 1
CkaJsipHOe POU3BEICHHE BEKTOPOB
4 JinHa OKpYKHOCTH U TUIOIIAb Kpyra 12 1
5 JBroxenus 8 1
6 HauasnpHble CBEICHHS U3 CTEPEOMETPHU 8
7 06 akcroMax TIAHUMETPUH 2
8 [ToBTOpenue. Pemienne 3amayu 9 1
HTOTO 68 )

Ilnanupyembie pe3yibTaThl OCBOCHUSI Y4€OHOI0 MpeaMeTa

reomeTpum B /—9 Kiaccax
7 KkJaacc
Harasanasi reomeTpust
Oo0yyaromuiicss HAyYuTCH:

1) pacnio3HaBaTh Ha YepTeKaX, PUCYHKAX, MOJICIISIX M B OKPYKAIOIIIEM MHPE IIOCKUE U
MIPOCTPAHCTBEHHbBIE T€OMETPUUECKHE (PUTYPHI;

2) pacrio3HaBaTh pa3BEéPTKH Kyba, IpSIMOYroJIbHOTO MapauIe/ICuIea, IPaBUIbHON THPAMUJIbI,
HWIMHAPA U KOHYCA;

3) onpeaeATh M0 JIMHEWHBIM pa3MepaM pa3BEPTKH QUTyphl TMHEHHbBIC pa3Mepbl CaMOi (GUTYPBI
1 Ha00OopoT;

4) BBIYUCIIATH 00BEM MTPSIMOYTOJILHOTO MapaslieseuIe/a.

OOy4aromuiicss noyuum 603MoHCHOCHb:

5) eviuucisime 06bEMbL NPOCMPAHCMEEHHBIX 2€0OMEMPULECKUX PUYD, COCIMABNIEHHBIX U3
NPAMOY20/IbHbIX NAPAILLeNeNnUNned0s;

6) yenybumo u pazeumos npedcmasienus 0 nPOCMPAHCMEEHHBIX 2eOMEMPUIECKUX PUSypax;
7) npumensimo nousimue pazeéEpmiu OJist GbINOIHEHUS. RPAKMUYECKUX PACUEMO8.
8 ki1ace
I'eomeTpnyeckue Gpurypbl
OOyyaromuiicss Hay4YuTCs:

1) MOJIb30BATHCA A3BIKOM I'COMETPHUH JI OIIUCAHUA IPEAMCTOB OKPYXKAOIICTO MUPA U UX
B3aMMHOT'O pacCIIOJIOKCHUS




2) pacro3HaBaTh U U300pakaTh HA YePTEkKaX M PUCYHKAX T€OMETPHUCCKUE (PUTYPBI U MX
KoH(uUrypamnuu;3) HaX0AUTh 3HAYCHUS UTHH JTUHEHHBIX AJIEMEHTOB (DUTYP U UX OTHOIICHHSI,
rpaaycHyro Mepy yrioB ot 0 1o 180°, mpumMeHsis onpe/iesieHus, CBOMCTBA U IPU3HAKU QUTYD U
WX JJIEMEHTOB, OTHOIIICHUS (GUTYp (paBEHCTBO, OJ00ME, CAMMETPUH, TIOBOPOT, APATUICTBHBIH
MepPEeHocC);

4) onepupoBaTh C HAYAILHBIMH TIOHSATUSMH TPUTOHOMETPUH M BBITIOJIHATH YJIEMEHTaPHbIC
orepanuy HaJ QyHKIHUSIMHA YTJIOB;

5) pemath 3a/1a4M Ha I0KA3aTENILCTBO, OMUPASCh HA U3yUCHHBIC CBOWMCTBA (DUTYp U OTHOLICHUIN
MEX1Yy HUMU U IIPUMEHSS U3Y4YE€HHbIE METObI I0KA3aTEIbCTB;

6) pemath HECJI0KHBIC 3aJIa4U HA TIOCTPOCHHE, TPUMEHSIS OCHOBHBIC aJITOPHUTMBI TIOCTPOCHHUS C
MTOMOIIBIO UPKYJISI U TIMHEHKU;

7) peurath MPOCTEHIITNE TUTAHUMETPHUECKUE 3a/1a4d B IPOCTPAHCTBE.
OO0yuarouuiicst noayuum 603MOHCHOCHb:

8) osnademv memodamu pewienust 3a0a4 Ha 8bIYUCACHUSL U OOKA3AMENbCMEA. MEMOOOM OM
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuanmos U Memooom eoOMempudecKux
Mecm mouex;

9) npuobpecmu onvim npumeHeHus aneedPAuYecKo20 U MpPUSOHOMEMPUYECKO20 annapama u
uoetl 08UNCEHUS NPU PeUUEeHUU 2eOMEeMPULECKUX 3a0aU;

10) osnademv mpaouyuonnoil cxemoul peutenus 3a0ay Ha NOCMPOEHUe C NOMOUbIO YUPKYIISL U
JIUHEUKU. aHaIu3, nocmpoenue, 00Ka3amenbCcmeo U UCCie008aHue;

11) nayuumocs pewamo 3a0auu Ha NOCMPOEHUE MEMOOOM 2eOMEMPUUECKO20 MECmd MOYEK U
MemooomM no0oOUsL,

12) npuobpecmu onvim ucciedosanus c80UCME NIAHUMEMPULECKUX PUSYp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuobpecmu onvim vinoanenuss npoekmos no memam: «I eomempuueckue npeobpazosanus.
Ha niockocmuy, «l[locmpoenue ompesxkos no gpopmyney.

HN3mepenne reoMeTpu4ecKUX BeJTUYMH
Oo0yyaromuiicss HAy4YnTCs:

1) HMCIOJIb30BaTh CBOMCTBA HU3MCPCHUA IJIMH, nnomaz[eﬁ " YTJIOB IIPpU PCHICHUU 3a/la4 Ha
HaxXO0KIACHUC MJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, AJIUMHBI AYT' OKPYXKHOCTH, FpaHYCHOﬁ MCPBI

yria;

2) BBIYUCIIATH JUTUHBI TMHEHHBIX 2JIEMEHTOB (DUTYP U UX YIJIbI, HCHOJIB3Ys (POPMYITbI ITHHBI
OKPY>KHOCTH U JIJTMHBI IYTU OKPYKHOCTH, GOpMYJIbI Iouaaen puryp;

3) BBIYKCIIATH [UIOLIAN TPEYrOJIbHUKOB, IPSIMOYTOJIbHUKOB, ApaLIeIOrPAMMOB, TPaTeHi,
KpPYrOB U CEKTOPOB;

4) BBIYKCIIATH JJIMHY OKPY)KHOCTH, [UTUHY IYTH OKPY)KHOCTH;

5) peraTh 3a1a4u Ha JOKA3aTEIbCTBO C UCIIOIb30BAHUEM (POPMYIT JUTHHBI OKPYKHOCTH U JUTHHBI
IYTU OKPY>KHOCTH, GOpMyIl Iiomaeit gpuryp;

6) peuiaTh MPAKTHYCCKUC 3aa4U, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKHUX BCIINYNH
(I/ICHOJ'H:3y${ npu HeO6XO,Z[I/IMOCTI/I CIIPAaBOYHHUKHU U TCXHUYCCKUC CpCIICTBa).

OO0yuaromuiicst noayuum 603MOHCHOCHb:



7) biuucame niowaou pueyp, COCMasienHbix u3z 08yxX uiu 6oiee npsamoy20IbHUKOS,
napannienroepammos, mpeyeoibHUKos, Kpy2a u cekmopa,

8) BblHUCIAAMb I’Z]ZOWCZ()L[ MHO2O0Y20IbHUKOSB, UCNOb3YSl OMHOWERUA PABHOBETIUKOCMU U
pasHococmaeleHHocCmu,

9) npuobpecmu onvim npumeHeHus aneedPAUYEcKo20 U MPUSOHOMEMPUYECKO20 Annapama u
uoeti 08UMNCEHUS NPU peueHUU 3a0ad Ha 8bIYUCTEeHUe NIOWAOell MHO20Y2O0IbHUKOS.

9 kaace
Koopaunartsi
BbInyCKHUK HAYYHTCSI:

1) BBIUUCIATH JJIMHY OTPE3Ka MO KOOPIMHATAM €0 KOHIIOB; BEIYMCIISITE KOOPAUHATHI CEPETUHBI
OTpe3Ka;

2) KCII0JIb30BaTh KOOPAWHATHBIN METO/T TS M3y4YEHUST CBOWCTB MPSIMBIX H OKPY>KHOCTEH.
BbINyCKHUK noIyuum 603mMoMicHOCHb:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeuleHusl 3a0a4 Ha 8bIYUCLEHUE U OOKA3AMETbCMBO;

4) npuobpecmu onvim UCnOIb308AHUSL KOMILIOMEPHBIX NPOSPAMM 0I5l AHAIU3A YACTHBIX
cl1yyaes 83auUMHO20 PACNONONCEHUS OKPYHCHOCIEU U NPAMbBIX,

5) npuobpecmu onvim evinonneHuss npoekmos na memy «Ilpumenenue KOOPOUHAMHO20 MeMOOA
npu peuleHuU 3a0a4 Ha 8blYUCIeHUe U OOKA3AMENbCMBOY.

BexTopbl
BbIMyCKHUK HAYYUTCH:

1) onepupoBaTh ¢ BEKTOpaMU: HAXOJAUTh CyMMY M Pa3HOCTh JIBYX BEKTOPOB, 3a1aHHBIX
reOMEeTPUYECKH, HAXOAUTh BEKTOP, paBHBIM MPOM3BEICHUIO 3aJAHHOTO BEKTOPA Ha YHCJIO;

2) HaXoIuThb UL BEKTOPOB, 3aIaHHBIX KOOPpJUHATAMU: JJIMHY BEKTOPA, KOOPAUHATBI CYMMBI U
Pa3sHOCTH ABYX H Ooee BCKTOPOB, KOOPAWHATHI ITIPOU3BCACHUA BEKTOPA HA YUCIIO, ITPUMCHSAA
Ipu HeO6XOI[I/IMOCTI/I COquaTeHBHBIfI, HCpCMCCTI/ITeHBHHﬁ u pacnpez[enHTeanblﬁ 3aKOHBI;

3) BBIYUCIIATh CKAIIAPHOC MMPOU3BCACHUEC BEKTOPOB, HAXOAUTH YI'OJI MEXAY BEKTOPAMHU,
YCTaHABJIMBATh NCPICHAUKYIIIPHOCTD IIPAMBIX.

BbINyCKHUK noIyuum 603mMoicHoCHb:
4) osrademv 6eKMOPHBIM MEMOOOM OJisl PEULCHUSL 3A0aY HA BbIYUCTCHUE U OOKA3AMENbCIEO0;

5) npuobpecmu onvim evinoanenuss npoexkmos na memy «lIpumenenue eKMopHo2o Memooa npu
peutenuy 3a0a4 Ha 8blYUCIeHUe U OOKA3AMENbCNEOY.

Kpumepuu OUEHOK no ceomempuu

1. Coneprxanue 1 00beM MaTepHaia, o UIeXKaIlero MmpoBepke, onpeaenseTcs nporpammoit. [pu
IIPOBEPKE YCBOEHHUS MaTepHaja HY>KHO BBISBIISITH IIOJIHOTY, IPOYHOCTh YCBOCHHUS YUaTUMUCS
TEOPUH U YMEHHSI IPUMEHSATH €€ Ha PAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaIUsX.



2.OCHOBHBIMU (pOPMaMU MPOBEPKH 3HAHUHN U YMEHHUN y4aIUXCsl 10 MAaTEMATUKE SIBIISIOTCS
MUChbMEHHAsl KOHTPOJIbHAS pab0OTa M YCTHBIN OTPOC.

IIpu o1ieHKE MUCBMEHHBIX U YCTHBIX OTBETOB YUUTENb B IIEPBYIO OYEPEb YUUTHIBAET
[I0OKa3aHHbIE yJallUMKCS 3HaHUS U yMeHus. O1leHKa 3aBUCUT Tak)Ke OT HAJIM4YUs U XapakTepa
IIOTPEIIHOCTEN, TONMYIIEHHBIX YJalUMHUCH.

3. Cpenu morpenrHoCcTeil BBIACSAIOTCS OMMOKYA U He04eThl. [lorpemHocTh cuuTaeTcst OmuoOKOM,
178

OHA CBUJIETEIILCTBYET O TOM, YTO YUCHUK HE OBJIAJIE]] OCHOBHBIMU 3HAHUSAMU, YMECHUSIMH,
YKa3aHHBIMU B

IIporpamMMe.

K HEA0YECTAaM OTHOCATCA MOrpe€IIHOCTHU, CBUACTCIBCTBYIOIUEC O HEAOCTATOYHO ITOJTHOM HUJIN
HEAOCTATOYHO IMPOYHOM YCBOCHHWH OCHOBHBIX 3HAHUM U YMGHI/H\/JI WIH 00 OTCYTCTBHUU 3H3HHI>1, HE
CUHUTAIOIIUXCA B ITPpOrpaMMe OCHOBHBIMMU. HeI[OLIGTaMI/I TAKXKC CHHUTAIOTCA: IOTPCIIHOCTH,
KOTOPBIC HEC MMPUBCIIN K UCKAXKCHUIO CMBICJIA ITOJTYYCHHOTO YYCHHUKOM 3aJaHusd U crocoba ero
BBIIIOJIHCHH A, HCAKKYpaTHAas 3alliuCh; H€6p€)KHO€ BBITIOJTHCHUE UCPTECIKA.

I'panuna mexay ommOKkaMy U HeloUeTaMu SIBJISIETCS B HEKOTOPOil creneHu ycioBHOM. [Ipu
OJIHUX 00CTOSATENBCTBAX JOMYIIEHHAS YYalIUMUCS MOTPEUTHOCTh MOKET paccMaTpUBaThCS
yuuTeNeM Kak OLIMOKa, B IPyroe BpeMsl U MpU APYTUX 00CTOATENbCTBAX — KaK HEJOYeT.

4, 3a,ZIaHI/I${ AJId YCTHOTO M MIMCBbMEHHOI'O OIIpOCa yd4alIuXxcss COCTOAT U3 TCOPETUUCCKUX
BOITPOCOB U 3a4a4.

OTBeT Ha TEOPETUUECKHI BONIPOC CUUTAETCS OE3YIPEUHBIM, €CIIH 110 CBOEMY COACPKAHHUIO
MOJIHOCTBIO COOTBETCTBYET BOIIPOCY, COACPKHUT BCE HEOOXOIUMbIE TEOPETUUYECKUE (PAKTHI 5
000CHOBaHHBIE BBIBOJIbI, @ €T0 U3JIO’KEHUE U MUCbMEHHAs 3allMCh MaTeMAaTUYECKU TPAaMOTHBI U
OTJIMYAIOTCS TOCIIEOBATENILHOCTBIO U aKKYPaTHOCTBIO.

Pemenue 3agaun cumrtaeTcst 6e3ynpedHbIM, €CIIA MTPABUIILHO BRIOpaH CIIOCO0 pelieHus,
CaMOpEIICHUE COTIPOBOXKIAETCS HEOOXOIUMBIMU O0BSICHEHUSIMU, BEPHO BBITIOJTHEHBI HY>KHBIC
BBIUMCIICHUS M IPe0Opa30BaHusl, MOJIyYeH BEPHBIN OTBET, OCIEIOBATEIBHO U aKKyPaTHO
3aIlMCaHO PEeIICHUE.

1. OrmeHka 0TBeTa yJalierocs Mpu yCTHOM U IIUCbMEHHOM OIPOCE MTPOBOIUTCS IO
MATHOAIITFHON CHCTEME, T. €. 32 OTBET BBICTABIISICTCS OJIHA U3 OTMETOK: 1 (1J10X0), 2
(HEYIOBIETBOPUTEINIBHO), 3 (YIOBIECTBOPHUTEIBHO), 4 (XOPOIII0), 5 (OTIMYHO).

2. Yuureiab MOXKET HOBBICUTE OTMCTKY 3a OpI/IFHHaHLHLIfl OTBCT Ha BOIIPOC UJIH
OpUTHHAJIBHOC PCIICHUC 3a/1a4l, KOTOPBIC CBUACTCIILCTBYIOT O BBICOKOM
MAaTEMAaTUYCCKOM pPa3BUTUH YyHaAICTOCA; 3a PCILICHUC 0oJee CII0KHOM 3aJa4yu HUJIM OTBECT
Ha 0oJiee CI0KHBIN BOIIPOC, MPCATIOKCHHBIC YHAIIEMYCA JOITOJIHUTCIILHO ITOCJIC
BBINIOJIHEHUS UM 3aJIaHHUH.

Kpumepuu owuoox

K rpyObIiM ommbkaM OTHOCATCS OLIMOKH, KOTOPbIE OOHAPYXUBAIOT HE3HAHUE YYaIllUMUCS
(dbopMmyI, IpaBUII, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE UX IPUMEHATh; HE3HAHUE ITPUEMOB
peleHus 3a/1a4, pacCMaTpUBaeMbIX B yueOHHMKAX, a TAK)KE BBIUMCIIUTENIbHbIE OLIMOKHU, €CIIH OHU
HE SIBJISIIOTCS ONIUCKOM;

K Hery6LIM OIINOKAM OTHOCSITCSL: MOTECPsA KOPHSA UK COXPAaHCHHUEC B OTBCTC ITOCTOPOHHLCTO
KOPHS; OT6paCLIBaHI/Ie 0e3 00bsICHEHUI OJIHOT'O U3 HUX U PABHO3HAYHBIC UM,



K Henouyeram OTHOCATCA: HEPALIMOHATIBHOE PELIEHUE, ONIUCKHU, HENOCTaTOYHOCTD MU
OTCYTCTBHE MOSICHEHUH, 000CHOBaHUH B pEIICHUSX

Ol(eHKa YCmHBIX Omeemoes yvauiuxca

OTBeT OLICHUBAETCSI OMMEMKOU «5», €CII YUCHHUK:

e TIOJIHO PACKPBLUI COJIEP)KaHNE MaTepraia B 00beMe, MPeAyCMOTPEHHOM MTPOrPaMMOM
y4eOHUKOM,

e M3JIOXKUI MaTr€pHrajl rpaMOTHBIM S3BIKOM B OHpGI[GJIGHHOfI JIOTHYCCKOM
IOCJI€A0BATCIIBHOCTH, TOYHO

HCIIOJIb3YsI MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;
e  TPaBUJIBHO BBIOJHUI PUCYHKH, YEPTEKH, TPaQUKH, COIYTCTBYIOIIHE OTBETY;

e TI0Ka3aJl yMEHHE NIUTFOCTPUPOBATH TEOPETUYECKHE TI0JIOKEHUS KOHKPETHBIMHU
IIpUMepamy,

IIPUMCHSTH UX B HOBOH CUTyalluHu IPHU BBINIOJJTHECHUU MMPAKTUYCCKOI'O 3aJIaHUA;

e IIPOJIEMOHCTPUPOBAI YCBOCHHME paHEE U3YyUEHHBIX COMYTCTBYIOIIMX BOIIPOCOB,
c(OpPMUPOBAHHOCTh U YCTONYHUBOCTH UCIIOJIb3YyEMbIX IPU OTPAOOTKE YMEHUHN 1 HABBIKOB;

e OTBEYAJI CAMOCTOSTEIBHO 0e3 HaBOOAIIUX BOIIPOCOB YYHTECIIA. Bo3MOKHEI OJHa - ABC
HCTOYHOCTH IIPHU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIaJIKaX, KOTOPBLIC
YUYCHHUK JICTKO UCIIPABUII 110 3aMCUYAHUIO YUUTCIIA.

OTBeT OIIEHUBACTCS OMMEemKOU «4», €CITM OH YIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha
OIIEHKY «5», HO TIPH 3TOM UMEET OJIUH U3 HEIOCTATKOB:

e B H3JIOKCHHUU OOIMYIICHBI HeOOJIBIIINE HpO6€HBI, HC NCKAa3WBIINC MAaTEMATHUYCCKOC
COJACPKAaHNUEC OTBETA,

e JOIIYIICHBI OJWH - IBAa HEA0YETA ITPHU OCBCIICHUNY OCHOBHOT'O COACPIKAHUA OTBETA,
HCIIPABJICHHBIC 110 3aMCYaHHUIO YUUTEIIA,

e JIOIIYIICHBI omnOKka nian 0oJjiee JABYX HEJOYCTOB IIPpHU OCBCIICHNHN BTOPOCTCIICHHBIX
BOITPOCOB HWJIM B BBIKJIaJIKaX, JICTKO UCITPABJICHHBIC 110 3aMCUaHUIO YUUTCIIA.

Ommemra «3» CTaBUTCS B CJICAYHOINUX ClIydadx:

e HCIIOJHO WM HCIIOCJICAOBATCIIBHO PACKPBITO COACPKAHNUEC MATCPHaAJId, 110 IIOKA3aHO
06mee IMOHUMAaHHE BOIIpOCa U IMPOACMOHCTPUPOBAHBI YMCHU, JOCTATOYHBIC IS
JanbHEeHnIIero YCBOCHUA MPOTPAMMHOTO MaTCpHraJia (onpeneneHHLIe «Tpe6OBaHI/I${MI/I K
MaTEeMaTHUYECKOM MOATOTOBKE yqamnxc;l»);

e HMCIHUCH 3aTPYAHCHU W JOITYIIICHBI OIIIMOKH B OMpCACIICHUH HOHHTHP'I,
HCII0JIb30BaHUM MaTEMaTHYECKOM TCPMUHOJIOTUH, YCPTCIKAX, BBIKIIAJIKaX, UCIIPABJICHHBIC
MOCJIC HECKOJIBKUX HABOJAIIUX BOIIPOCOB YUUTCIIA,

e YUYEHMK HE CIPaBUJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYALIUU IIPU BBINIOJIHEHUU
MPAKTUYECKOTO 3a/IaHus, HO BBITIOTHUI 3aJaHHsI 003aTeILHOTO YPOBHSI CIIOKHOCTHU TIO
JTAaHHOM TeMe;

e [IPpU 3HAHUHU TCOPCTUYCCKOTO MAaTCPpHUaJia BbIABJIICHA HCAOCTATOYHAA C(I)OpMI/IpOBaHHOCTL
OCHOBHLIXYMCHI/Iﬁ M HAaBBIKOB.

Ommemka «2» CTaBUTCS B CJICAYHOINUX ClIydadx:



e HC PACKPBITO OCHOBHOC COJICPIKAHNC yqe6H0r0 Marcpualia;

e 00HapyXEHO HE3HAHUE WM HETIOHUMAHKUE YUCHUKOM OOJIbIIEH Uit Hanbosee BaXHOU
94acTu y4eOHOro MaTepuana;

e JIONYIICHBI OIIMOKH B ONPEACICHUN TOHATHIA, TPH MCII0JIb30BAaHUH MaTeMaTHUECKON
TEPMUHOJIOTHH, B pUCYHKAX, YepPTEkKax WU rpaduKax, B BEIKIAIKaX, KOTOPbIE HE
HCIIPABIICHBI 0CJIE HECKOJIBKUX HABOIAIIMX BOIIPOCOB YUUTEIIS.

Ommemka «1» cTaBUTCS, €CIU:

e YYEHUK OOHapyXWI [OJIHOE HE3HAHUE U HETIOHUMAaHHUE N3y4aeMOTo y4eOHOIro MaTepuania
WM HE CMOT OTBETUTh HU HA OJMH U3 MTOCTABJIEHHBIX BOIPOCOB 10 U3Yy4aeMOMY
MaTepuaiy.

Ouyenka nUCbMEHHBIX PAOOm YUAUUXCA
Ommemka «5» craBUTCS, €CIU:
e paboTa BBIITOJIHEHA TIOJTHOCTHIO;

e B JIOTHYECKUX PACCYKJCHUSIX U 0OOCHOBAHHH PEIICHUS HET MPOOEIIOB U OMIHOOK; B
pelIeHnr HET MaTeMaTHYECKUX OIMMO0K (BO3MOXKHA O/THA HETOYHOCTh, OTIMCKA, HE
SIBJISTFOIIIASICSL CIIEICTBHEM HE3HAHUSI WM HETIOHUMAaHMs y4eOHOTO MaTepHuaa).

Ommemka «4» CTaBUTCS, €CIIU:

e paboTa BBINOJIHEHA OJHOCTHIO, HO 000CHOBAaHMS LIAr0B PELLIEHUs! HETOCTATOUHBI (€CIIH
yMeHHe 000CHOBBIBAThH PACCYXKICHUSI HE SIBJISUIOCH CIIEUATbHBIM 00OBbEKTOM MPOBEPKH);

e JIONYIICHA OJTHA OMIMOKA MJIH JIBA-TPU HEJOYETA B BHIKIAIKAX, PUCYHKAX, YEPTEKAX HUITH
rpadukax (eciy 3T BUJIbI padOTHI HE SBJISUTHCH CIICIIHAIBHBIM 0ObEKTOM ITPOBEPKH ).

Ommemka «3» CTaBUTCS, €CIIN:

e JIOMYIIEHBI O0JIee OJHON OMIMOKH WK 00JIee IBYX-TPEX HEIOYETOB B BHIKJIAAKAX,
YepTexax Win rpadukax, HO YJaluics BiIaJeeT 00s3aTeIbHBIMA YMEHHUIMHU T10
MPOBEPSEMOI TEME.

Ommemra «2» CTaBHUTCA, €CJIN:

e JONYIICHBI CYIIICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBUINEC, YTO yanHﬁCH HE BJIaJECT
00s3aTeNbHBIMU YMCHUAMMU 10 ,I[aHHOI>'I TEME B ITOJIHOH MCpC.

Ommemka «1» cTaBUTCS, €CIIN:

. pa60Ta IMOKa3aJia MOJIHOC OTCYTCTBUC Y YUAIICTOCAH 00s3aTeNbHBIX 3HAHUH U YMCHI/Iﬁ 10
HpOBepHeMOﬁ TCEMC WIH 3HAYUTCIIbHAA 4aCTb pa6OTBI BBINTOJIHEHA HE CaMOCTOATCIIBHO.
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