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OcHoBHbBIE eJIN Kypca:
- OBJIaJICHUE CUCTEMOI MaTeMaTH4eCKUX 3HAHUN U yMEHUN, HEOOXOAUMBIX B MPAKTUYECKON JAESITENbHOCTH, IPOAOIKEHNU 00pa30BaHus;
- IpUOOpeTEeHNE ONbITA IUTAHUPOBAHUS U OCYILECTBICHHS aITOPUTMHYECKON IEATEIbHOCTH;
- OCBOCHHE HAaBBIKOB M YMEHHI MPOBEICHUS JOKA3aTeIbCTB, 000CHOBAHUS BBIOOpA PELICHUII;
- IPUOOpPETEHNE YMEHUH SICHOTO U TOYHOTO U3JI0KEHUS MBICIICH;
- pa3BUTh MIPOCTPAHCTBEHHBIE MTPEICTABICHUS U YMEHHSI, [IOMOYb OCBOUTH OCHOBHBIE (DaKThI M METO/IbI INIAHUMETPUU;
- Hay4UTh II0JIb30BATHCS TEOMETPUUYECKUM SI3bIKOM JIJISI ONIMCAHUS IPEIMETOB.
B ocHOBY Kypca reometpus s 9 Kitacca MojoKeHbl TaKie NPUHIHUIIBI KakK:
e [lenoCTHOCTP M HENPEPHIBHOCTb, O3HAUAIOLIWE, YTO JaHHAs CTYNEHb SBIISAETCS BAXKHBIM 3BEHOM €IUWHOM OOMICIIKOIbHONW IMOATOTOBKH IIO
MaTeMaTHKe.
e HayyHOCTh B COUETaHUM C JOCTYIMHOCTBIO, CTPOTOCTh U CUCTEMATHYHOCTh M3JIOKEHUs (BKIIOYEHHE B colepikaHue (yHIaMEHTAIbHBIX MOJIOKEHUN
COBPEMEHHOM HayKH C Y4ETOM BO3PACTHBIX OCOOCHHOCTEH 00y4aeMbIX).
e [IpakTHKO-OPUEHTUPOBAHHBIN MOAXO0], O0ECHEeUMBAOIUNA OTOOp COAEp)KAaHUS, HANPABICHHOIO HA PEUICHHE MPOCTEHIIMX MPAaKTUYECKUX 3aaad
IUTAHUPOBAHUS JESITEIHbHOCTH, TIONCKA HY>)KHOW NWH(POPMAIIHH.
e [lpununun paspuBaromniero oOyueHusi (0OydeHHE OPHEHTUPOBAHO HE TOJIBKO HA TOJTy4YeHHE HOBBIX 3HAHWUN, HO M AKTHBU3AIMIO MBICIUTEIbHBIX
MPOILECcCcOB, (HOPMHUPOBAHKE U PA3BUTHE Y IMIKOJLHUKOB 0000IIEHHBIX CIIOCOOOB IEATEIHLHOCTH, (POPMUPOBAHNE HABBIKOB CAMOCTOSTEIHHON PabOTHI).
3agauu o0yueHus:
- YYUTh YYaIIUXCs BBIIOJIHATH JEHCTBUS HAJl BEKTOPAMHU KaK HaIllpaBJICHHBIMHU OTPE3KaMU;
-[I03HaKOMUTBb C MCIIO0JIb30BAaHUEM BEKTOPOB U METOJIa KOOPAMHAT IIPU PEIICHUU T€OMETPUUYECKUX  3a/1ay;
- pa3BUTh YMEHUE yUYaIIUXCSA NPUMEHATh TPUTOHOMETPUUYECKUI anmnapar Ipy PEIIEHUH FTe€OMETPUUECKHX 3a/1a4;
- pacIIMPUTh 3HAHMSI YUAIUXCSI O MHOTOYTOJIbHUKAX;
- pacCMOTPETH MOHATHS JUIMHBI OKPYKHOCTH U IJIOLIAN KpyTa sl UX BBIYUCIICHMUS;
- I03HAKOMUTh YJallluXCsl C MOHATHEM JIBUYKEHHS U €r0 CBOMCTBAMM Ha IUIOCKOCTH: CUMMETPHSIMU, MTapaJljIelIbHbIM IEPEHOCOM, TOBOPOTOM;
- BBIJICJIUTH OCHOBHBIE METO/IbI I0KA3aTENILCTB, C 1IeJIbI0 000CHOBAaHHUS (OIPOBEPIKEHNUS) YTBEPKICHUH U AJIs pelIeHus psija FeOMETPHUECKUX 3a/1ay;
- YUUTh IPOBOAUTDH PACCYKJIECHUS, UCTIOIb3YsI MATEMAaTUUYECKUH SI3bIK, CChUIASCh HA COOTBETCTBYIOIINE T€OMETPUUYECKUE YTBEPIKICHUS;
- UCTOJIb30BATh areOpandyeckuii anmapar AJis peleHusl FeOMeTPUYEeCKHX 3a/1ay;
- 1aTh HaYaJIbHOE MPEJCTABIEHUE O TEIaX U MOBEPXHOCTIX B IPOCTPAHCTBE.
KonTtposbHble paboThl HallpaBIeHbl Ha IPOBEPKY YPOBHS 0a30BOM MOJATOTOBKU y4aluxcs, a Takxke Ha 1u(pdepeHIupoBaHHYIO IPOBEPKY BIIaIeHUS
¢dbopManbHO-ONIepaTUBHBIM MaTEMaTUYECKUM alapaToM, CIOCOOHOCTh K MHTETpallii 3HAaHHUM 110 OCHOBHBIM Te€MaM Kypca.
[IpomexyTOUHBI KOHTPOJIb 3HAHUHM OCYHIECTBISETCS C MOMOUIBIO MPOBEPOUYHBIX CAMOCTOSATENBHBIX PadoT, JIEKTPOHHOTO TECTUPOBAHUSA, MPAKTHUYECKUX
pabor.

TpeOoBaHNsI K YPOBHIO NOATOTOBKH YYAaIUXCH:



Ha ocHoBanuu TpeboBanuii ['ocymapcTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAPTa B COACPIKAHUH MPEAIOIaracTcs peajn30BaTh aKTyaIbHbIC B

HACTOSALIEE BPEMsI KOMIIETEHTHOCTHBIN, JINYHOCTHO OPUEHTUPOBAHHBIM, JESITEIbHOCTHBIN I1OAX0/1bI, KOTOPBIE OIPEAEIISIOT 3a/1a4M 00y YeHHs
e [IpoJOmKUTh OBJIAZICHUE CUCTEMOW FeOMETPUYECKUX 3HAHUM U YMEHUH, HEOOXOAMMBIX /ISl IPUMEHEHHsT B IPAKTUYECKOH AeATeIbHOCTH, U3yUCHHUS
CMEKHBIX TUCLMILIMH, IPOJIOJDKEHUS 00pa30BaHMUs.
e [IpoaOKUTH MHTEIUIEKTYalbHOE pa3BUTHE, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YEIOBEKY AJISl MOJIHOLIEHHON KU3HU B COBPEMEHHOM
o0LIeCTBE; SICHOCTH UM TOYHOCTU MBICIU, KPUTUUHOCTH MBIIIJIEHUS,, UHTYUIIMH, JJOTUYECKOTO MBILUICHUS, JIEMEHTOB AJITOPUTMUYECKON KYIbTYpHI,
IPOCTPAHCTBEHHBIX MIPEJICTABICHUH, CIIOCOOHOCTH K ITPEOAOJIEHUIO TPYIHOCTEH;
e dopMmupoBaHHE NPEACTABICHUN 00 HISAX U METOJaX MAaTEMAaTHKHU KaK YHUBEPCAIIBHOTO SI3bIKA HAYKU M TEXHUKH, CPEICTBA MOACTHUPOBAHUS SBICHHMA
U IIPOLIECCOB;
e BocnuraHue KyJabTypbl JINYHOCTH, OTHOLLIEHHE K F€OMETPUM KaK K 4acTH OOIEYeI0BEYECKON KyJIbTyphbl, HOHUMaHHE 3HAYMMOCTU T'€OMETPUM IS
Hay4YHO-TEXHUYECKOTI'0 IIporpecca.
B xone mpenonaBanusi reomMeTpuu B 9 Kimacce, paboThl Haa (pOPMHUPOBAHHEM Y y4alluXcs MEPEYHCICHHBIX B IPOTpaMMe 3HAHUN M YMEHHH CIenyeT
oOpamiath BHUMaHHE Ha TO, YTOOBl OHU OBJIAJEBAIM YMEHUSAMHU OOIIEy4yeOHOro XapakTepa, pa3HOOOpPa3HbIMU CHOCOOAMM JESTEIbHOCTH, HpUoOpeTann

OIIBIT.

IUTAHUPOBAHUS U OCYLIECTBIICHUS aITOPUTMUYECKON JESTEIbHOCTH, BBINIOJIHEHUS 3alaHHBIX U KOHCTPYMPOBAaHMS HOBBIX aJITOPUTMOB;
OBJIAZICBAJIA [TPUEMAMH aHATUTUKO-CUHTETUYECKOH NEATEIbHOCTH IIPU A0KA3aTEIbCTBE TEOPUU U PELLICHUU 3a7aY;
LieJIEHANPaBICHHO OOpalaluch K MpUMEpaM M3 NPaKTUKU, YTO Pa3BUBAET YMEHMs y4yallluXCs BBIWICHSTb reoMeTpuueckue (aktol, (GopMbl U
OTHOILIEHHS B TMPEIMETaX W SBICHHUSX IEHCTBUTEIBHOCTH, WCIOIB30BAIM SI3bIK T€OMETPHH JJISi UX OINMCAHMSA, NMPHOOPETATN OIBIT HCCIen0Ba-
TEJICKOH JIeSTENbHOCTH, PA3BUTUS UIEH, IPOBEJCHUS SKCIIEPUMEHTOB, 0000I1IEHNUs, IOCTAHOBKU U ()OPMYIMPOBAHUS HOBBIX 3a7ay;
SICHOT'0, TOYHOT'0, TPAMOTHOT'O M3JI0’KEHUS CBOUX MBICIIEH B YCTHOM ¥ IMCBMEHHOM PEeUr; MPOBEACHUS T0KA3aTEIbHBIX PACCYXKIACHUH, apryMEeHTalUH,
BBIIBIJKEHUSI TUIIOTE3 U MX OOOCHOBaHMS; MOMCKA, CUCTEMaTH3alluu, aHajdu3a U Kilaccuukanuy HH(pOpMAalMH, UCIOIb30BaHUS Pa3HOOOPA3HBIX
MH(POPMALIMOHHBIX HICTOYHUKOB, BKIIFOYasi yUeOHYIO U CIIPABOUHYIO JIUTEPATypy, COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOIOTUH.

B pesynomame usyuenus 0annoz2o Kypca odyuarowjueca 00n)iCHbl yMEmb/3HAMb:
3HaTh OnpeesieHs] BEKTOpa M PaBHBIX BEKTOPOB; M300pakaTh U 0003HAYaTh BEKTOPHI, OTKJIA/AbIBATh OT JAHHOM TOYKU BEKTODP, PABHBIM JaHHOMY;
YMETh peLIaTh 3a1a4u.
YMeTh 00BSICHUTD, KaK OMpENeNIIeTcs CyMMa ABYX M 0oJjiee BEKTOPOB; 3HATh 3aKOHBI CIOXKEHHSI BEKTOPOB, ONpEeNIEHue pa3HOCTH JIBYX BEKTOPOB;
3HaTh, KAKOH BEKTOP HAa3bIBAETCSl NMPOTHUBOIIOJIIOKHBIM JTAHHOMY; YMETh CTPOUTh CyMMY JIBYX M OoJiee JTaHHBIX BEKTOPOB, MOJIb3YACh MpaBUIaMU
TpeyroJIbHUKA, NapajuieIorpaMmmMa, MHOTOYTOJIbHUKA, CTPOUTH PA3HOCTh JBYX JaHHBIX BEKTOPOB; YMETh PEIIATh 3aJauH.
3HaTh, KaKOM BEKTOp Ha3bIBaeTCs MPOU3BEICHUEM BEKTOpa Ha YUCIIO; YMETh (OPMYIUPOBATH CBOMCTBA YMHOXKEHUS BEKTOPA HA YHCIIO; 3HATh, KaKOH
OTPE30K HA3bIBACTCS CPeAHEN JTMHHUEH Tpaneuun; yMeTb (JOpMyIHpOBaTh U JJOKa3bIBaTh TEOPEMY O CPEIHEH JIMHUU Tpaneu; yMeTh peniaTh 3aJauu.
3HaTh (OPMYIHMPOBKH M JIOKA3aTEJIbCTBA JIEMMBl O KOJJIMHEAPHBIX BEKTOpPAaX M TEOPEMbI O PA3JIOKEHUH BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM, IIpaBUjIa ACUCTBUHN HaJ BEKTOPAMHU C 3aJaHHBIMU KOOPAUHATAMU; YMETh PEIIAaTh 3a1a4u.
3HaTh U yMETb BBIBOJUTH (OPMYJIbl KOOPAMHAT BEKTOpPA Yepe3 KOOPIMHATHI €ro KOHIAa U Hayaia, KOOPAUHAT CepeIUHbI OTpe3Ka, JJIMHBI BEKTOpa U
pacCTOSIHUSA MEXAY ABYMs TOYKaMU; YMETh PEIIATh 3a1a4U.



3HaTh M yMETh BBIBOJAUTH YPABHEHUS OKPYXXHOCTH U NPSAMOW; YMETb CTPOUTb OKPY)KHOCTH M IpsSIMbIE, 3aJaHHbIE YpaBHEHHUSMHU; YMETh pelIaTh
3aJauu.
3HaTh, KaKk BBOJAATCA CHHYC, KOCMHYC M TaHreHc yrioB oT 0° mo 180° yMeTh 10Ka3bIBaTb OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO; 3HATh
(bopMyIIBI ISl BHIYMCIICHUS KOOPIMHAT TOYKH; YMETh pelaTh 3aauu.
3HaTh ¥ YMETh J0Ka3bIBaTh TEOPEMY O ILIOLIA/IU TPEYTOJIbHUKA, TEOPEMBI CUHYCOB U KOCHHYCOB; YMETh pellaTh 3aJlauu.
YMeTb 00BACHUTD, YTO TAKOE YToJl MEXJy BEKTOpaMHM; 3HaTh ONPEAEICHHUE CKAJSPHOrO MPOU3BEICHHS BEKTOPOB, YCIOBUE NEPIEHAUKYISIPHOCTH
HEHYJIEBBIX BEKTOPOB, BEIPAXKEHUE CKAJSIPHOTO IIPOU3BEJICHHS B KOOPIMHATAX U €r0 CBOMCTBA; yMETh PeIIaTh 3a1a4H.
3HaTh OIpeNeJeHUE MPAaBUIBHOTO MHOIOYTOJIbHMKA; 3HAaThb M YMETh JOKa3blBaThb TEOPEMBI 00 OKPYKHOCTHM, ONMCAHHOW OKOJIO IPaBUJIBHOTIO
MHOTOYTOJIbHUKA, W OKPYXXHOCTH, BIHCAHHOW B TPABWIbHBI MHOTOYIOJBHHK; 3HATh (DOPMYINBI JUIS BBIYUCICHHS YIa, TUIOMAAA M CTOPOHBI
IIPABUIIBHOIO MHOTOYTOJIbHUKA U pajinyca BIUCAHHOM B HErO OKPY)KHOCTH; YMETh UX BBIBECTH U IIPUMEHSATH IIPU PELLICHUHN 3a/a4.
3HaTb (POPMYIIBI JJIMHBI OKPYKHOCTU U AYTU OKPYKHOCTH, IUIOIIAU KPYra U KpyroBOro CEKTOpa; yMeThb IPUMEHATh UX IIPU PEILICHUU 3ajau.
YMeTb 0OBSCHUTB, YTO TAKO€ OTOOpa)KeHHE IUIOCKOCTH Ha ceOs; 3HATh OINpeNlelIeHUe JBHXKAHUs IUIOCKOCTH; YMETh IOKa3blBaTh, YTO OCeBas U
LEHTpaJIbHAsl CUMMETPUH SIBJIIOTCS JABWKCHMSMU U UYTO IPU ABMKEHHM OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYroJbHUK — Ha PaBHBIA eMmy
TPEYroJbHUK; YMETh peIlaTh 3aJauH.
YMeTb 00BSACHUTH, YTO TAKOE MapasulebHbIM NEepeHOC U MOBOPOT; JA0KA3bIBaTh, YTO MapauIeibHbII NEPEeHOC U MOBOPOT SIBJIAIOTCS IBUIKEHUSAMHU
IUIOCKOCTH; YMETh pellaTh 3a/1auu.
Hmetp mpencTaBieHust O MPOCTEHITNX MHOTOIPaHHHMKAX, TEJNAaX W MOBEPXHOCTSAX B MPOCTPAHCTBE; 3HATH (POPMYIIBI Uil BBIYUCICHHS IUIOMIAICH
MOBEPXHOCTEH U 00BEMOB TEJ.

®opmupoBanue YY/:
PeryasituBHbIe:

— onpedenamp 1EIb ACATEIbHOCTH Ha YPOKE C IOMOIIBIO YUUTENS U CAMOCTOSTENIBHO;

— YYHUTbCS COBMECTHO C YUHUTEJIEM OOHAPYXKHUBATh U (popmyauposams yuebHyo npooiemy;

— YUYUTbCA NIAHUPOEAMb YIEOHYIO I€ATEIIbHOCTh Ha YPOKE;

— B8bICKA3bI6ANb CBOIO BEPCHIO, MBITATHCS MpeIaraTb cocod e€ mpoBepKH (Ha OCHOBE NMPOIYKTUBHBIX 33aHUI B yUeOHHKE);

— paborTasi o MPEeIOKEHHOMY TUIAHY, UCHOIb3068amMb HEOOXOAUMBIE CpeIcTBa (YIEOHNK, KOMITBIOTEP M HHCTPYMEHTHI);

— onpedesisimp YCIENIHOCTD BBITIOJIHEHHS CBOETO 3a/IaHMsI B IMAJIOTE C YIUTEIIEM.

CpenctBoM (OPMHUPOBAHUS PETYIATUBHBIX IEHCTBHIA CITy’KaT TEXHOJIOTHS TPOOJIEMHOTO AHMAajora Ha dTare W3yd4eHUsl HOBOTO MaTepHalia U TeXHOJIOTUs
OLICHUBAaHUS 00PA30BATENbHBIX JOCTUKEHHUM (YyUEOHBIX YCTIEXOB).

Ilo3HaBaTe/ILHBIC:

— OPUCHTHUPOBATHCH B CBOEH CHCTEME 3HAHUM: NOHUMAMb, UTO HYXXHa JOIIOJIHUTCIIbHAA I/IH(I)OpMaI_II/I}I (3HaHI/I$I) I pCIICHU A y‘-IC6H0ﬁ 3aaa4d B OAUH

1Iar;

— Oenamp NIPEIBAPUTENBHBIN 0mbop UCTOUHUKOB UH(OpMAaLINK [T pelieHus: yueOHO! 3a1auu;
— J100bIBaTh HOBbIE 3HAHUS: HAXO0OUMb HEOOXOIMMYIO HH(POPMAINIO, KaK B yUeOHHKE, TaK U B MPEAJI0KEHHBIX YUUTEJIEM CIOBapsX, CIPABOYHUKAX U
HUHTEpHET-pecypcax;



— n0oOBIBaTh HOBBIC 3HAHUS: U361eKamb WHPOPMAIIUIO, IPEJCTABICHHYIO B Pa3HbIX opMax (TEKCT, TabauIa, cxema, WUTIOCTpaIus U Jp.);
nepepadaTbIBaTh MOJyYSCHHYIO HHPOPMAIUIO. Hab00ams u 0eiams CaMOCTOSATEIBHBIC 661600b1. CPeICTBOM (OPMHUPOBAHUS MIO3HABATEILHBIX EHCTBUN
CIy’)KUT Y4eOHBII MaTepual 1 331aHus yaeOHHKa, 00ecrieynBaroIIye IePBYIO JMHHUIO Pa3BUTHS - yMEHUE OOBSICHITH MUD.

KomMMmyHukaTuBHbIE:

JIOHOCHUTH CBOIO MO3HUIIUIO JI0 APYTUX: 0hopM/isimb CBOIO MBICIb B YCTHOHM M MUCHMEHHOU peur (Ha YPOBHE MPEIOKEHUS HIIM HEOOIBIIIOTO TEKCTA);
CIIyIIATh U TIOHUMATh peub Opy2ux;,

BBIPA3UTEIIBLHO YUmMams U nepeckaszvléams TEKCT;

eécmynams B 0ecely Ha ypOKe U B )KU3HU;

COBMECTHO 00208apu6éambvcs O paBUiIaX OOIICHUS U MMOBEICHUS B LIIKOJIE U CJICAOBATh HM;

YUUTBCS 86INOIHAMb PA3IUYHBIC POJIH B IpymIe (Juaepa, UCIIOIHUTENS], KPUTHKA).

CpenctBoM GhopMUPOBAHUS KOMMYHUKATHBHBIX JAEHCTBUHN CIIYy>KaT TEXHOJIOTHSI MPOOIEMHOTO Juaiora (Mo0y>KIarouii U MOIBOASIIUN UATIOT),
TEXHOJIOTHS IPOJYKTUBHOTO YTCHUS U OpraHU3alus paboThl B MaJIbIX TPyIIax.

JINYHOCTHBIE JOCTHKEHUS YHAIIUXCS
HCIIOJIB30BATh HpI/IO6peTCHHI)IC 3HAHUA U YMGHI/HI B HpaKTI/I‘-ICCKOI\/JI NCATCIIBHOCTHU U HOBCCI[HCBHOﬁ JKN3HU IJIA MOZICJII/IpOBaHI/DI HpaKTHqCCKHX
CI/ITyaIII/Iﬁ 1 UCCIICOAOBAHUA HOCTpOCHHI)IX MOI[GJIGﬁ C UCIIOJIB30BaAHUECM annapaTa FCOMeTpI/II/I
(hopMHpOBaHHE OTBETCTBEHHOT'O OTHOIICHHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIIUXCsl K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO HA
OCHOBE MOTHBAILIMU K OOYYEHUIO U MTO3HAHUIO, BEIOOPY JaibHelIero oopazoBanus Ha 6a3e OpUEHTUPOBKU B Mupe mpodeccuit u mpodeccuoHanbHbIX
IIPEIIOYTEHUI, OCO3HAHHOMY ITOCTPOEHHUIO NUHAUBHIyalIbHOM 00pa30BaTeIbHON TPAEKTOPUU C YUYETOM YCTOMUMBBIX 103HABATEIbHBIX UHTEPECOB
(hopMUpOBaHHE [IETTOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPaKTUKH
(dbopMUpOBaHNE KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIIEHUU U COTPYAHHUYECTBE CO CBEPCTHUKAMHU, CTAPIIMMHU M MIIAAIIMMU B 00pa3oBaTeNbHOM,
0OIIECTBEHHO TOJIE3HOM, yueOHO-NUCCIIeI0BATENIbCKON, TBOPUECKON U IPYTUX BUIAX AEATEIBHOCTH
YMGHI/IC SICHO, TOYHO, FpaMOTHO n3jiaratb CBOM MBICJINX B YCTHOI\/'I 158 HI/ICBMCHHOfI pe‘-II/I, IIOHUMATh CMBICJI HOCTaBHCHHOﬁ 3aJa4u, BI)ICTpaI/IBaTI)
apryMeHTalllIo, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI
KPUTUYHOCTH MBIIIIICHUS, YMEHUE PAaCO3HABATh JIOTHYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (hakTa
eraTI/IBHOCTI) MBINIJICHUA, I/IHI/IIII/IaTI/IBy, HaxXxoa4YuBOCTb, aKTUBHOCTH HpI/I peIHeHI/II/I FGOMeTpI/IqGCKI/IX 3a1a4
yMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YNIHTAT YICOHOM MaTEeMaTHUYECKOU JIeATeTbHOCTb.

Conep:xanue

1. BBognoe moBTopenne (2 u + 1 4 K/p)

[ToBTOpEHME Kypca 7-8 KI1accoB.

3HATh M IOHUMATH:

MOHSITHUS: ME/IMaHa, OMCCEKTPHUCA, BHICOTA, TPEYTOJbHUKA, TapaJIJIEIOrpaMM, Tparenusi, poMmo, KBaapar.

Ymers:

BBITIOJTHATH 3a7aun u3 pa3aenos kypca VIl kiacca, ncrions3ys Teoputo: Teopema I[udaropa, cBOWCTBO cpeHEN TUHUM TPEYTOIBHUKA, (HOPMYJTBI
BBIUMCJICHHSI TIOMIAAN TPEYTOJIbHUKA; CBOMCTBA, MPU3HAKHU MapaieorpaMMa, poMoa, mpsMOyTOIbHHKA.



2. Bextopnbl (8 1)

[Tonstue BexkTopa. PaBeHcTBO BeKTOpPOB. CIlI0)KEHHUE U BEIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa HA YHUCIIO.

Heab: yuuTh 00y4aronIuxcs BIMOIHATD JEHCTBUS HAJl BEKTOPAMH KaK HaIllPaBJIECHHBIMH OTPE3KaMHU.

3HaTL ¥ IOHUMATD:

- IOHATHSI BEKTOPA, HYJICBOTO BEKTOPA, IJIMHBI BEKTOPA, KOJJTMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB;

- OTIepalliy HaJl BEKTOPAMH B TEOMETPHUECKON opMe (MPaBUIIO TPEYTONBHHKA, MPABUIIO TTapajuIeJIorpaMMa, TIPaBII0 MHOTOYTOJIbHUKA, TIPABUIIO
MOCTPOEHHUS PA3HOCTH BEKTOPOB U BEKTOPA, MOJYYAIOIIETOCS TP YMHOKEHUHU BEKTOpa Ha YHCIIO );3aKOHBI CIIOKEHHUSI BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha
YHCIIO;

- (opMyIy A1 BBIYUCIICHUS CPETHEH JIUHUN TPATCIHH.

YMmern:

- OTKJIAAbIBATH BGKTOp oT IlaHHOﬁ TOYKH,

- II0JIB30BAThCS MIPABUIIAMU MIPH MMOCTPOCHUH CYMMBbI, Pa3HOCTH BEKTOPOB; BEKTOPA, MOIYUaAIOIIErOCs

IIpA YMHOXXEHUHU BEKTOpA Ha YUCJIO;

- IPUMEHSTH BEKTOPHI K PEIICHUIO 3a/1a4;

- HAXOIUTHb CpeI[HIOIO JINHUIO TpeYI‘OJIBHI/IKa;

e BekTop ompenensercs Kak HalpaBJIEHHBIA OTPE30K M JACHCTBUS HaJ BEKTOpaMH BBOATCS TaK, KaK 3TO MPUHATO B (PHU3WKE, T. €. KaK JCHCTBHS C
HaHpaBJIeHHBIMI/I OTpe3KaMI/I. OCHOBHOG BHUMAHUC JOJI’KHO 6BITB YZICJIGHO BI)Ipa6OTKe YMGHI/II\/JI BBIITOJIHATH onepaum/l Haxg BGKTOpaMI/I (CKJIaI[I)IBaTI)
BEKTOPBI 10 MpaBUiiaM TPEYTOJbHUKA U MapajiesorpaMma, CTpOUTh BEKTOP, PABHBIM Pa3HOCTU JABYX JaHHBIX BEKTOPOB, a TAK)Ke BEKTOP, PaBHBIN
MIPOM3BEICHUIO IAHHOTO BEKTOPA HA JAHHOE YUCIIO).

3. Meroa koopauHar (10 1)
Pa3znoxxeHue BekTOpa mO ABYM HEKOJUIMHEapHBIM BekTopaM. Koopaumnartel Bektopa. IIpocrelimme 3amadm B KoopAuHATax. Y pPaBHEHUS
OKPY>KHOCTHU U NpsAMoi. [IpumMeHeHne BEKTOPOB U KOOPJIMHAT NP PEIICH MU 3a7a4.
Heas:
MO3HAKOMUTH C UCHOJIb30BAHUEM BEKTOPOB U METO4a KOOPAUHAT MPU PELICHUU FN'€OMETPUUECKUX 3a71aU, YUYUTh IPUMEHSITh BEKTOPHI K PEIICHUIO
3aJa4
3HaTh ¥ MOHNUMATh:
- IIOHATHUC KOOp}II/IHaT BCKTOpa;
- IEMMY ¥ TEOPEMY O Pa3JI0KEHUH BEKTOPA MO JBYM HEKOJUTMHEAPHBIM BEKTOpaM;
- IpaBUJIa ACHCTBUN HaJl BEKTOPaMU C 33JJaHHBIMU KOOP/IMHATAMH;
- IIOHATHUC pa)myc-BeKTopa TOYKHU,
- (hopmyITBI KOOPAMHAT BEKTOPA Yepe3 KOOPIMHATHI €ro KOHIIa U Havalla, KOOPJAWHAT CepeqHbI OTPe3Ka,
JJINHBI BeKTOpa 158 paCCTOHHI/IH MC)K)Iy JABYMsI TOYKaMH,
- YpaBHEHHUS OKPY>KHOCTHU U MPSAMOi1, Ocell KOOpIMHAT.
Ymerh:
- pacKJIaJpIBaTh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOpPaM;




- HAXOAUTh KOOPAUHATBI BEKTOPA,

- BBIIIOJIHATD JCHUCTBUA HAJl BEKTOPaMHU, 3aJaHHBIMU KOOPINHATAMH;

- pelmarh IpocTele 3aa4i B KOOPAMHATAX U UCIOIb30BaTh UX IIPU PELIEHUN OoJiee CIOXKHBIX 3a/1a4;
- 3aIIMCHIBAaTh YPABHEHU IIPSIMBIX U OKPYXKHOCTEM, UCIIOIb30BaTh YPAaBHEHNUs IIPU PEILICHUU 3a/1a4;

- CTPOUTH OKPYXXHOCTH U NPsAMBIE, 3aJaHHbIC YPABHECHUAMU.

4. CoOTHOIICHUS MEXK/LY CTOPOHAMM M YIJIAMM TPEYIOJbHUKA

(11 9)

CkansgpHoe Ipous3BelieHHue BeKTOpoB. CHHYC, KOCMHYC W TaHI'€HC yrija. TeopeMbl CHHYCOB U KOCHHYCOB.

CkanspHOE MPOU3BEJACHNE BEKTOPOB U €T0 MPUMEHEHHUE B TEOMETPUUECKUX 3a/1adax.
Iles1b: MO3HAKOMUTD YYAIIUXCS C OCHOBHBIMU aJITOPUTMaMH PELICHUS TPOU3BOJIBHBIX TPEYTOJIbHUKOB.
3HATh M NOHMMATH:

- HOHATHSA CHHYCA, KOCHHYca U TaHreHca s yrios ot 0° no 180°;

- OCHOBHOE TPHUT'OHOMETPUYECKOE TOKAECTBO;

- (opMyIibl IPUBEACHUS;

- (hOpMYJIBI JIS BEIYUCIICHUSI KOOPAWHAT TOYKH; COOTHOLICHUS MEX/y CTOPOHAMH H YIIIaMH
TPEyroJbHUKA!

- TEOpEMY O IUIOMIAN TPEYTrOJIbHUKA,;

- TEOPEMBI CHHYCOB M KOCHHYCOB M HW3MEPHTEIbHbBIE Pa0OThI, OCHOBAHHBIE HA HCIIOJIb30BAaHUH ATHX
TEopeMm;

- OIIpEeJICTICHUE CKAISPHOTO MIPOU3BEICHUS BEKTOPOB;

- YCIIOBHE TIEPIICHIUKYIISIPHOCTH HEHYJIEBBIX BEKTOPOB;

- BBIp@)XKEHUE CKAJIIPHOTO NMPOU3BEICHNS B KOOPIMHATAX U €r0 CBOMCTBA.

- METOBI PEIICHUS TPEYTOIHHHUKOB.

Ymersn:

- OOBSICHATB, YTO TAKOE YrOJ MEXK1Y BEKTOPaMHU;

- IPUMEHSATH CKAJISIPHOE MPON3BEACHNE BEKTOPOB MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

- CTPOHTB YTIIBI;

-IPUMEHSATh TPUTOHOMETPHUUECKUH anmnapar MNpu pelIeHuH 3a1a4, BBIYUCIATh KOOPAUHATHI TOUKH C

MIOMOIIIBIO CHHYCA, KOCHHYCA U TaHTE€HCA YTJIa;

- BBIYUCIIATH IUIONIA/Ib TPEYroJdbHHUKA [0 IBYM CTOPOHAM U YIIIy MEXy HUMHU;

- pemarh TPEeyroJbHUKH.

Penrenue TpeyroJbHHUKOB.

e Cunyc u xocunyc mo6oro yrma ot 0° mo 180° BBoAATCS C MOMOIIBIO €AMHUYHON MOTYOKPY)KHOCTH, JOKA3BIBAIOTCSH TEOPEMBI
CHHYCOB M KOCHHYCOB U BBIBOJUTCS €llle 0JiHa (opMyJa IUIONIaAU TPEYrojJbHHUKA (ITOJOBUHA MPOU3BEACHUS ABYX CTOPOH Ha CHHYC
yrjla MeXJ1y HUMH). DTOT annapaT OPUMEHSETCS K PEIIEHUIO TPEeYTOoJIbHUKOB. CKaJsIpHOE NPOU3BEACHUE BEKTOPOB BBOJUTCS KakK B
(uszuke (rmpons3BeaeHUE AJIUH BEKTOPOB Ha KOCHMHYC yrjla MeXIy HUMH). PaccMaTpuBaroTcsi CBOMCTBA CKAISPHOTO MPOU3BEACHUS U
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€ro MpUMEHEHHE MPHU PELIEHUH IeoMeTpruYecKuX 3ajady. OCHOBHOE BHUMAHHE CJEAYET YACIUTh BbIPAOOTKE MPOYHBIX HABBIKOB B
IIPUMEHEHNUU TPUIOHOMETPHUYECKOT O aIIapara IIpu pelieHUU NF€OMETPUIECKUX 3a1a4.
5. JnvHa OKPYKHOCTHU ¥ IUIoOmaab Kpyra (12 u)
IIpaBunbHBIE MHOIOYroJabHUKH. OKpPYXHOCTH, OIIMCAaHHas OKOJIO IIPaBHJIBHOI'O MHOIOYTOJbHMKa M BHHcaHHass B Hero. IlocTtpoenue
MPAaBUWJIBHBIX MHOTOYTOJIbHUKOB. /{1nHa okpyxHocTH. Ilinomane kpyra.
Ieb:pacipuTh U CUCTEMaTU3UPOBATH 3HAHHS YUAIIUXCS 00 OKPYKHOCTSIX U MHOTOYTOJIbHHUKAX.
3HATHh U NIOHMMATH:
- OIIPE/ICJICHUE ITPAaBUIILHOIO MHOTOYTOJIbHUKA,
- TEOpeMBbI 00 OKPY>KHOCTH, OTMIMCAHHOM OKOJIO IPaBUILHOTO MHOTOYTOJIbHUKA, U OKPY>KHOCTH,
BIIMCAHHOW B NPABUJIbHBI MHOTOYTOJIbHUK;
- (hopMyIIBI AJ1s1 BBIUMCIIEHMS Y14, IJIOIAAN U CTOPOHBI IIPAaBUIILHOTO MHOTOYT'OJIbHUKA U paguyca
BIIMCAHHOW B HETO OKPYHOCTH;
- (hopMyIIBI AJIMHBI OKPYKHOCTU U AYTU OKPYKHOCTH;
- (hopmyIIBI TUIOMIAIM KPYTa U KPYTOBOTO CEKTOPA;
Ymers:
- BBIYUCJIATH IUIOLIAU U CTOPOHBI TPABUIIbHBIX MHOI'OYTOJIbHUKOB, PaJIUyCOB BIMCAHHBIX U
ONMCAHHBIX OKPYKHOCTEH;
- CTPOUTH IIPABUIIbHBIE MHOTOYTOJIbHUKH C IIOMOIIBIO LIUPKYJIS U JINHEUKU;
- BBIYUCIIATH JJIMHY OKPY’KHOCTH, JUIMHY IYTH OKPY>KHOCTH;
- BBIYUCJIATH IUIOLIAAL KPyra U KpyroBOIro CEKTopa.

e B nHavane TeMbl 1aeTcs onpeaeieHue MpaBUIbHOTO MHOTOYTIOJIbHUKA U PAaCCMaTPUBAIOTCSI TEOPEMBI 00 OKPY’>KHOCTSX, ONMCAaHHOM
OKOJIO MPaBHWJIBHOI'O MHOTIOYTOJIbHUKAa M BIMCaHHOI B Hero. HeoOXoauMo paccMOTpeTh HOHSITHUS JIUHBI OKPYKHOCTH M IUIOLIAIU
Kpyra u ¢opMyJbl Uil UX BbIYUCIEHUS.C MTOMOIIBIO ONMCAHHOW OKPY)KHOCTHU pElIaloTCs 3aJladd O IMOCTPOCHUU IPaBUIILHOTO
HIECTUYTOJIbHUKA M NOPABWIBHOTO 2 N -yroJdbHHUKA, €CIHW JaH NOPAaBWIBHBINA N-yroJbHUK. POpMyJibl, BBIPAXKAIOIIUE CTOPOHY
MIPAaBUJIBHOIO MHOTOYTOJIBHUKA U PaJUyC BIIMCAHHOW B HETO OKPY’KHOCTH YE€PE3 paguyC OIMCAHHON OKPY>KHOCTH, UCIIOJIb3YIOTCS
IpU BBIBOJIE (pOPMYJI JJIMHBI OKPY>XHOCTH M IUIOLIAJAHN Kpyra. BeIBoJ onupaeTcsi Ha HHTYUTHUBHOE IIPEJICTABJICHUE O MpeJiese: Npu
HEOIPaHWYEHHOM YBEJIIMYECHUH YHCJIa CTOPOH NMPABHIBHOIO MHOTOYTOJIbHUKA, BIUCAHHOTO B OKPY>KHOCTb, €I0 IIEPUMETP CTPEMHUTCSI
K JJIMHE 3TOM OKPY>KHOCTH, A IUIOIIA/Ib - K TUIOIAJAN KPyra, OrpaHUYEHHOI'O OKPY>KHOCTBIO.

6. IBm:xkenun (8 4)
Otob6paxenue nijockoctu Ha cebs. [lonstue amxeHus. OceBas U UeHTpajbHas cuMmMmerpuu. [lapannensnubiii nepenoc. IloBopor. Ha-
JIOKCHUS U IBUKCHUS.
Ieab:TO3HAKOMUTh yYalIUXCsl C MOHSATHEM JBUYKEHHUSI U €r0 CBOMCTBAMH, C OCHOBHBIMH BHJAaMH JBHKECHHUW, CO B3aMMOOTHOIICHUSIMHA
HaJIOKECHUU U OBUKCHUM.
3HaTh U IOHUMATh:
- OIIpEAEJICHUE IBUXECHHUS U €r0 CBOMCTBA;



-TIIPUMEPHI JIBUKECHUS: OCEBYIO U IICHTPAJILHYIO CHMMETPHH, TTapaJUIeIbHBIN IEPEHOC U TTIOBOPOT;
- TIpU IBMYKEHUHU J1100ast Gpurypa nepexoauT B paBHYIO el purypy;
- DKBUBAJICHTHOCTD ITOHSITHI HAJOKEHUS U JBUKEHUS
YMeTh:
- OOBSICHATH, YTO TAKOE OTOOpaKEHHUE IIJIOCKOCTH Ha ceOsi;
CTPOUTH 00pa3bl PUTYp MPU CUMMETPUSIX, NTapaJUICIBHOM NEPEHOCE U TOBOPOTE;
- pemarth 3aJ1a4d ¢ IPUMEHEHHUEM JBUKCHH .

e JIBM)KEHHE TUIOCKOCTH BBOJUTCS KaK OTOOpaKEHHE IUIOCKOCTH Ha celsl, COXpaHSIoIIee pPACCTOsIHUE MEXKIy Toukamu. llpu
pacCMOTPEHHUH BHUJIOB NBIKCHHUUW OCHOBHOE BHUMAaHUE YJICIISICTCS MIOCTPOSCHUIO 00pa30B TOYCK, MPSIMBIX, OTPE3KOB, TPECYTOJILHUKOB
NP OCEBOHW M MEHTPAIBHOW CHUMMETPUSIX, MNapaJIeIbHOM IMepeHoce, ImoBopote. Ha 3¢ dekTHhIX npuMepax MNOKa3bIBACTCS
MPUMEHEHHUE ABWDKCHUM MPH PEIICHUM I'€OMETPUYSCKUX 3anad. [IoHsITHEe HAIOKEHUS OTHOCUTCS B JAaHHOM KypcCe€ K YHUCITy OCHOB-
HBIX ITOHSATHI. /lOKa3bIBa€TCs, UTO MOHSITHS HAJIOXKCHUS M IBHMIKCHUS SIBJISTIOTCS SKBHBAJICHTHBIMHU: JTIO0O0€ HAJIOKCHHUEC SIBJISICTCS
JIBUOKCHHUEM TUUIOCKOCTH U 00paTHO. M3ydyeHne noka3aTelIbCTBAa HE SIBIISICTCS OOsI3aTSIbHBIM, OJHAKO CJIEYET PAaCCMOTPETh CBSI3b
HOHSTHUN HAJIOKEHUS U JIBVIKECHHUS.

7. HauajabHbIE CBeIEeHUS U3 cTepeoMeTpuH (8 u)
I[Ipeamer crepeomeTpun. I'eomeTprudeckrue Tena U MOBEPXHOCTU. MHOTOTpaHHUKHU: OpU3Ma, Mapajuieyienunes, nupamuaa, GopMyIibl s
BBIUMCIICHUS UX 00BbeMOB. Tella M MOBEPXHOCTH BpAIICHHS: IMHIMHIP, KOHYC, chepa, map, GopMyibl UL BBEIYUCICHHUS WX IUIONIAJICH
MMOBEPXHOCTEH 1 0OOBEMOB.
Iean: nare HavallIbHOC MOPEIACTABICHHE O TEJlaX M IMOBEPXHOCTSIX B MPOCTPAHCTBE; IMO3HAKOMHUTBH YYAIIUXCS C OCHOBHBIMU
bopmynamu 111 BEIYUCICHUS TUIOMIA/IEH TOBEPXHOCTEH U OOBEMOB TeEIl.
3HATH U NOHUMATh:
- 4TO U3y4YaeT CTEPEOMETPHUSI;
- UMETh MPEJICTABJICHUE O TeJIaX U MOBEPXHOCTSIX B IPOCTPAHCTBE;
- 3HaTh (DOPMYIIBI JIJIsI BEIUMCIICHUS TUIOIIAIeH MOBEPXHOCTEH U 0O0HEMOB Tel.
YMeTh:
BBIMIOJIHSITH YEPTEIKU T€OMETPUUECKUX Tel.

e PaccMoTpeHre MpOCTEeHITNX MHOTOTPAaHHUKOB (MIPU3MBI, MapajiieJenuIie/ia, MUpaMUuIbl), a TaKKe TSI U TTOBEPXHOCTSH BpaIeHUs
(mmmHIpa, KoHyca, cdepsl, mapa) IMpPoOBOJUTCS Ha OCHOBE HATJISAHBIX MPEACTaBIICHUH. be3 MpuBIICUeHUs] aKCUOM CTEPEOMETPHH.
®opmynbl A8 BBIYHCICHUST 0OO0BEMOB YKa3aHHBIX TENl BBIBOASTCS Ha ocHOBe NpuHIHNa KaBanbepu, Gopmynbl sl BBIYUCICHUS
TUTONIA e OOKOBBIX IMTOBEPXHOCTEH IMJIMHIPA U KOHYCA TTOJIyYar0TCsI C MOMOIIBIO Pa3BEPTOK ITHUX ITOBEPXHOCTEH, opMyJia IMIomau
cdepbl mpuBOAUTCS 0€3 000CHOBAHHUS.

e 8. 00 akcuomax reomerpuu(2 1)

becena 06 akcmomMax 1mo reOMEeTpHH.
Lean: nate 601ee riryOoKoe MpeICTaBIIEHHE O CUCTEME aKCHOM TJIAHUMETPHUH U aKCHOMAaTHYECKOM METO]IE.
3HATHL M HIOHUMATDL:
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- aKCHOMAaTUYE€CKOE NOCTPOCHUE TEOMETPHH;
- OCHOBHBIEC aKCUOMBI €BKJIHUJIOBOM reoMeTpum, reomeTpun JlobaueBcKoro.
e B panHOll TeMe paccka3blBaeTcsi O Pa3jIMUHBIX CHUCTEMaxX aKCHUOM T€OMETPHH, B YACTHOCTH O PA3JIUYHBIX CIOCOO0aX BBEICHUS
MOHSITHSI paBeHCTBA QUTYP.
9. lloBTOpenue. Pemenue 3anay (6 4)
3akperieHue 3HaHUN, YMEHUUW M HaBBIKOB, IMOJYYEHHBIX Ha ypOKax IO JIaHHBIM TeMaM (Kypc reomerpuu 9 kiacca). Ymenue paboraTh C
pa3TUIHBIMU UCTOYHUKAMH WH(POPMAIIHH.
Lean: [ToBTOpeHUe, 06001IEHNE U CUCTEMAaTH3aIMsI 3HAHUM, YMEHHN U HaBBIKOB 3a Kypc reomeTpun 9 knacca. [ToagroroBka k 'MA.
Ymers:
- OTBEYATh Ha BOIIPOCHI 110 U3YUYEHHBIM B TE€YCHHE I'0Jla TEMaM;
- IPUMEHSTH BCE N3YUYCHHBIC TEOPEMBI IIPH PEUICHUH 3a]1a4;
- pelaTh TECTOBbIE 3a/1aHUs 0a30BOT0 YPOBHS;
- pemaTh 3aJa4M MOBBIIIEHHOTO YPOBHS CJI0KHOCTH.

TemMaTH4yecKoe MJIAHMPOBAHUE

No Tema KonunuecTBo uacos
1 BBoHOE MOBTOpEHHE 2
2 BekTopsr. 13
3 MeTo1 KOOpIHHAT. 11
4 CooTHoIIeHHE MEXTy CTOPOHAMH H yriamMH TpeyroipHuka. CKanspHoe 15
MIPOU3BE/ICHUE BEKTOPOB.
5 JlnnHa OKpYKHOCTH U IIOIIAAb KpyTa. 11
6 JIBroxeHus. 10
7 IToBTOpEeHME 6
Uroro 68
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