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IlosscHuTEIbHAS 3aIIMCKaA

PaGouasi nporpamMma 1o reoMeTpuu AJs 9 KJIacCOB COCTABJICHA HA OCHOBE:!
1. 3akoH P® «O06 obpazoBanum» ot 29.12. 2012 Ne 273-D3;

2. ®denepallbHBII TOCYJApPCTBEHHBIN 00pa30BaTeIbHBIA CTAHAAPT OCHOBHOTO O0IIIEro 00pa3oBaHus
(yrBepkneH npukazom MunoopHayku Poccun ot 17 gexabpst 2010 1. Ne 1897);

3. [Ipuka3 MunucrepctBa obOpasoBanus u Hayku P® or 31 mapra 2014 r. Ne 253 “O06
YTBEPXKACHUHM (PeepaibHOTO TMepevHs Y4YeOHHKOB, PEKOMEHIYEeMbIX K HCIIOJIb30BAHHIO IIPH
peau3aiiy UMEIOIIUX TOCYJapCTBCHHYIO aKKPEIUTALMI0 00pa30BaTeIbHBIX MPOrpaMM HayabHOTO
00111eTr0, OCHOBHOT'O 00IIIET0, CPeTHEro 001Iero oOpa3oBaHus’;

4, VYueonsiii iian I'BOY muneit Nel79 Kanumaunckoro paiiona r.Cankr-IlerepOypra na 2017-2018
y4eOHBIN TO/I.

5. Asropckoii mporpammbl mo reomerpun JI.C.Artanacsna Bxozmsmeil B «COOpHHK — paboumx
nporpamm. 7-9 kmaccel. ['eomerpusi» (684, 2 u /Hem), cocrtaButenb: T.A. BbypmucrpoBa. M.:
[Ipoceemenue, 2014. — 95 ¢.;

MecTo npeaMera B 6a3UCHOM y4eOHOM IJIaHe
Cornacao ®eznepanbHOMY 0a3UCHOMY Yy4eOHOMY IUIaHY JJIsi 00pa30BATEIBHBIX YUPEKICHUN
Poccuiickoit @enepanyu Ha U3ydeHUe reoMeTpuu B 9 kiacce orBoauTcs 68 yacoB U3 pacuéra 2 yaca B
HEJIEIIO.
VYuebnsrii ian ['BOY mumest Ne 179 na 2017-2018 npexycmarpuBaeT Ha H3y4eHHE T€OMETPHUHU B
9 B knacce 102 4, 3 u/Hen.
[11aHOBBIX KOHTPOJIBHBIX PabOT — 6, BMECTO 5.

HN3meHeHnsi, BHeCEHHbIE B ABTOPCKYIO Y4eOHYI0O IPOrpaMMy M UX 000CHOBaHUe:

B Hawane yweOHOro roga nAaHHOM paboueil mTporpaMMoil MPEeayCMOTPEHO MOBTOPEHHE
MaTepuana 8 kjacca B 00bEMe 6 4YacoB, YTO IMO3BOJMT aKTyadHM3WPOBATh 3HAHUS YYaIIMXCS IS
YCIEIIHOTO YCBOEHUS JalibHEHIIero kypca reometpun. Jlo6aBneHo 44 Ha u3ydeHne TeMbl «BekTopb»
U 44 Ha u3yuyeHue TeMbl «MeTo KOOpAUHATY, YTO MO3BOJIUT OTPadOTAaTh MaTEMaTUUECKHUE MOHITHS [T
UCTIONIB30BaHUSl WX TIpW JajbHeWeM u3ydeHun reomeTpuu B 10-11 kiaccax. JloGaBineno 124 Ha
uzydyeHue teMbl «COOTHOIIEHHE MEXIy CTOPOHAMU M yrjiamMH TpeyrojibHuka»,44 Ha Temy «JlinHa
OKPY>KHOCTH M ILJIOIIAb KPyra», YTO MO3BOJUT HAYUUTHCS PELIATh CIOKHBIE T€OMETPUUECKUE 3aauH,
3aJI0’KUT OCHOBY TTTyOOKMX 3HaHUU Ha MPO(UILHOM YPOBHE MO T€OMETPUH, PACIIMPUT MPEACTABICHUS
0o0y4Jaromuxcsi 0 HAay4YHOM COJIep)KaHUU TeOMeTpuHu. VI3MEHEHO COOTHOIIeHHE 4YacoB Ha pas3zael
«toroBoe moBTOpeHUE». BMecTo mpemIokKEeHHBIX B aBTOPCKOM mporpamme 9 wyacoB, B paboueit
nporpamMe 13 daca, 94TO MO3BOJMT 0OJIee MOJIHO MOBTOPUTH M CHCTEMATU3UPOBATh MaTepHal 3a Kypc
7-9 kuacc.

Yueonuk «l'eomerpus 7-9» mnsa obmeodOpazoBarensHbix yupexaenuit JI.C. ArtanacsH, B.®.byry3os,
C.b. Kamomres u np. 20-¢ u3z. - M.: [Ipoceemenue, 2010. - 384 c.

Pabouas mporpaMma BBIIIOJHSET JBE€ OCHOBHBIE (DYHKIIUU:

o Ungopmayuonno-memoouueckana QyHKIMs MO3BOJSET BCEM ydacTHHUKaM 00pa3oBaTEbHOTO
mpolecca TOJYyYUTh NPEJCTaBICHUE O ILENsAX, COAEpX aHUH, OOIeH CTpaTeruu OO0y4YeHWs,
BOCIIUTAHUS U PA3BUTHUS YUAIIUXCS CPEACTBAMH JIaHHOTO y4eOHOro mpeamera.

o Opzanuzauyuonno-naanupyiouiaa (QpyHKUUS TpeTyCMaTpUBAEeT BbIIEJICHHE ATAroB OOydeHUs,
CTPYKTYypUpPOBaHHE y4eOHOro MaTepuaja, ONpeesIeHne ero KOJINYECTBEHHbIX U Ka4eCTBEHHBIX
XapaKTepUCTHK Ha KaXJOM M3 3TalloB, B TOM 4HCIE IJI COJAEP)KATEIbHOIO HAIOJHEHUS
MIPOMEXYTOUHOM aTTeCTalluy YJaluXxcsl.

OO0was xapakTepuCcTHKA y4e0HOI0 nmpeaMera



MaremaTtnueckoe oOpa3oBaHHE B OCHOBHOM IIKOJIE CKJIAABIBACTCA U3 CIEIYIOIIUX COJIEp>KaTEeIbHBIX
KOMITOHEHTOB (TOYHBIC Ha3BaHWs OIIOKOB): apugmemuka, anzeopa, zeomempus;, 3IJ1eMeHHIbL
KOMOUHAMOpUKU, meopuu 8epoamHocmell, Cmamucmuxky u a1o2uku. B cBoeill COBOKYIHOCTH OHH
OTpaXkaloT OOoraTblii OMBIT OOYyYEeHHs MaTeMaTHKe B Hallel CTpaHe, YYUTHIBAIOT COBPEMCHHBIC
TEH/ICHIIMH OTEYECTBEHHOW W 3apyOE)KHOW MIKOJBI M MO3BOJIAIOT PEaM30BaTh MOCTABJICHHBIE IMEpe[
IIKOJIEHBIM 00pa30BaHKUEM LieJIM Ha MH()OPMAIMOHHO €MKOM M IPAaKTHYECKH 3HAaYUMOM MaTepuaie. JTu
COACPIKATCIIbHBIC KOMIIOHCHTBI, Pa3BUBAsACH Ha MPOTSIKCHUMU BCCX JICT 06yquH51, C€CTCCTBCHHBIM
00pa3oM MeperieTaoTCs ¥ B3aUMOACHCTBYIOT B y4eOHBIX KypCax.

I'eomeTpusi — OOMH W3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTW4yeckoro ooOpaszoBanus. Ona
HeoOXxoauMma sl IpUoOpeTeHHs] KOHKPETHBIX 3HAHUH O TMPOCTPAHCTBE M TMPAKTHYECKH 3HAYMMBIX
yMeHu#, GOpMHpPOBaHUSA  s3bIKA  ONHMCAHUSA  OOBEKTOB  OKPYXAIOILEro  MHUpPA,  Pa3BUTHS
NPOCTPAHCTBEHHOTO BOOOpaXEHUS W HMHTYWLUH, MaTeMaTHYeCKOW KYJIbTYpBl, 3CTETHYECKOTO
BOCIIMTAHUA ydaluuxcs. V3ydeHue reoMeTpuy BHOCHUT BKJIAJ B Pa3BUTHE JIOTHUECKOTO MBIIUICHUS, B
(GopMHpOBaHUE MOHATHS JOKA3aTENbCTBA.

B kypce reomerpum 9-ro kiacca dopmupyerca mnoHstue BekTopa. Ocoboe BHHMMaHUE
yJIeJIAETCs BHIIOJIHEHUIO OTIepaluii HaJl BEKTOPaMU B FeOMETpUYecKoil popme. Yuamecs ONOTHIIOT
3HaHUS O TPEYroJbHUKAX CBEIEHUSMH, O METOJaX BBIUMCICHHUS JIIEMEHTOB IPOU3BOJIBHBIX
TPEYroJIbHUKaX, OCHOBAHHBIX HA TEOPEMAaxX CHHYCOB M KOCHHYCOB. JlaroTCsl cucTeMaTHU3MPOBAHHBIE
CBEICHHMSI O TPABWIBHBIX MHOTOYTOJIbHHKAX, 00 OKpPY)XHOCTH, BIIMCAHHOW B MPaBUJIbHBIN
MHOTOYTOJIBHUK M omucaHHoi. Ocoboe MecTo 3aHMMAaeT pelIeHHEe 3a/a4 Ha IpUMEHEHHE (OpMYyIL.
JlatoTcst mepBble 3HaHMS O JBIKEHUH, MOBOPOTE U MapaiieibHOM mepeHoce. Cepbe3Hoe BHUMaHHUE
ynensercss (OPMHUPOBAHHIO YMEHHMH pacCcyXlIaTh, JIelaTh MPOCTHIE JIOKA3aTeNbCTBA, JaBaTh
000CHOBaHUS BBIMOJHIEMbIX JAeicTBuil. [lapannenbHO 3aKIaAbIBAIOTCS OCHOBBI JJISI  HM3Y4YEHHS
CUCTEeMAaTUYECKUX KYPCOB CTEPEOMETPUH, (DU3UKHU, XUMUU U IPYTUX CMEKHBIX MTPEIMETOB.

Kypc xapakrepusyercs pauuoHaJIbHBIM COYETAHUEM JIOTHYECKOW CTPOTOCTH M N€OMETPUYECKOU
HarJsJHOCTU. YBEJIMYUBACTCS TEOPETHUYECKAs 3HAYMMOCTb M3y4acMOro MaTepualla, pPacIIUpsIOTCS
BHYTPCHHHE JIOTUYECKHE CBSI3M Kypca, TOBBIMIACTCA POJIb JACAYKIHH, CTENeHb a0CTPaKTHOCTH
U3y4aeMOro Marepuaia. Ydaluecs OBJIaJeBalOT IIPUEMaMU aHAIMTUKO-CUHTETUYECKON NeATEIbHOCTH
IpU J0Ka3aTeJIbCTBE TEOpeM M pemeHuH 3aaad. CHcTeMaTHYecKOe H3JI0XKEHHE Kypca MO3BOJSET
IPOJOJDKUTE paboTy 1o (HOpPMUPOBAHUIO MPEACTABICHUN ydalluXcs O CTPOCHUH MaTeMaTH4ecKOil
TEOpUH, OOECleynBaeT pa3BUTHE JIOTMYECKOrO MBIIUIEHHUS IIKOJIBHUKOB. 3nmokeHue wmarepuana
XapaKkTepU3yeTcs MOCTOSIHHBIM OOpallleHMeM K HarJIJHOCTH, UCIOJIb30BAHUEM PUCYHKOB U 4epTerxei
Ha BceX OJTamax oOydeHHs U pa3BUTHEM TE€OMETPUYECKOM WHTYWIIMM Ha JSTOM OCHOBE.
LlenenanpaBieHHoe oOpalleHue K MpUMepaM M3 MPaKTHKH pa3BUBACT YMEHUS YYAIUXCS BBIYJICHSTH
reoMeTpudeckue GpaxkTsl, OPMbI, U OTHOILICHHUS.

OOpa3oBarenbHble U BOCIMTATENbHBIE 337aYd OOYYEHMsS] T€OMETPUHM JOJIKHBI periaTbes
KOMILUIEKCHO C Y4Y€TOM BO3PACTHBIX OCOOCHHOCTEH OOydaromMXcs, CHEHU(PHKH TEeOMETPUU Kak
y4eOHOro IpeaMera, ONpelesAomero €€ pojib U MECTO B OOIIEH CUCTEME HIKOJIbHOIO OOyd4eHHs U
BocnuTaHus. 1Ipu IUIaHWPOBAaHMM YPOKOB CJIEAYET MMETh B BUAY, UTO TEOPETHUYECKHM MaTepuai
OCO3HAETCs M YCBAaUBAeTCA NPEUMYILIECTBEHHO B Ipolecce pemeHus 3aaad. OpraHusys pelieHue
3ajad, 1enecoodpa3Ho IIUpe HCIMOb30BaTh AU depeHInpOBaHHBIN MOAX0A K ydamuMcs. BaxHbIM
YCIIOBUEM IPaBHWIIbHON OpraHU3aluy yueOHO-BOCIIUTATENLHOTO Mpolecca SBISETCS BHIOOD yUUTEIEM
pallMOHATBHOM CHCTEMBI METOJOB M MpPHEMOB O00ydeHus, cOaJlaHCUPOBAHHOE COYCTAHUE
TPAAUIIUOHHBIX W HOBBIX MCTOIOB 06yquH51, ONTUMU3HUPOBAHHOC IMPUMCHCHUC 00BSICHUTEILHO-
WUTIOCTPUPOBAHHBIX WU 3IBPUCTUYECKUX METOJIOB, HCIIOJIb30BaHME TexHudeckux cpencts, UKT -
KOMIIOHEHTa. YUeOHbIN Mporiecc HE0OX0IMMO OPHEHTUPOBATh Ha PALIMOHAIBHOE COYETaHNE YCTHBIX U
NUCbMEHHBIX BUIOB palOOThl, KaK MPU H3y4YECHUM TEOPUH, TaK M NpU pelIeHHH 3aj1ad. BHuMmanue
YUUTENs] JOJKHO OBITh HANpaBJICHO HA PAa3BUTHE peud ydaliuxcs, pOpMHpOBaHUE y HHUX HABBIKOB
YMCTBEHHOI'O Tpy/a — IUIAaHUPOBaHHUE CBOEW pabOThI, MOMCK PALMOHANBHBIX MyTeil €€ BBINOJIHEHUS,
KPUTHYECKYIO OIIEHKY PEe3YJIbTaTOB.

OcHoBHBIC eJIN Kypca:



- OBJIQICHUE CUCTEMON MaTeMaTUYeCKHX 3HAaHUHM U YMEHH, HEOOXOIUMBIX B IPAKTUYECKOM
NESITeIbHOCTH, IPOIOJIKEHUS 00pa30BaHMs;

- IpUOOpeTEeHNE ONbITA ITAHUPOBAHUS U OCYILIECTBICHHS aJTOPUTMHUECKON ACATEIbHOCTH;

- OCBOCHME HaBBIKOB M YMEHUI IIPOBEIEHUS 10Ka3aTeIbCTB, 000OCHOBaHMs BBIOOpA PELLICHMIA;

- IPUOOPETEHNE YMEHUH SICHOTO U TOYHOTO U3JI0KEHUS MBICIICH;

- Pa3BUTh NIPOCTPAHCTBEHHBIE NPE/ICTABICHUS U YMEHUS, IOMOYb OCBOUTh OCHOBHBIE (DAKThI M METOAbI
IJIAHUMETPUH;

- Hay4UTh I10JIb30BATHCS TEOMETPUYECKUM S3BIKOM ISl OIIMCAHUS IIPEIMETOB.

B ocHoBYy kypca reomerpun [yt 9 kinacca M0J0KE€Hbl TAKME NPUHIMIIBI KaK:

e [les0CTHOCTE M HENPEPBIBHOCTD, O3HAYAKOUINE, YTO JaHHAS CTYIECHb SIBIISETCS BaKHBIM 3BEHOM
€IMHOM OOIIENIKOIBbHON MOATOTOBKYU 10 MaTeMaTHKe.

e Hayynocts B coOuY€TaHMM C JOCTYNHOCTBIO, CTPOrOCTb M CHCTEMAaTHYHOCTb W3JI0KECHUs
(BKJIIOUEHHE B cojiepKaHHe (DyHIAMEHTAIbHBIX MOJOXEHUH COBPEMEHHOM HAayKH C y4eTOM
BO3PACTHBIX 0COOCHHOCTEH 00y4aeMBbIX).

e [IpaKTHKO-OPUEHTUPOBAHHBIN MOAXO, 00ECIIEUNBAIONINI OTOOp COIepKaHMS, HAIPABICHHOTO
Ha pEUICHHE MPOCTEHIINX NPAKTUYECKUX 3a]ad IUIAHUPOBAHMS EATEIbHOCTH, IIOMCKA HYKHOU
uHpOpMaLnH.

e JlpuHuun pasBuBarouero oOyueHus (oOydyeHHE OPHUEHTUPOBAHO HE TOJBKO Ha IOJIyueHHE
HOBBIX 3HaHUH, HO U aKTHBM3ALMIO MBICIUTENIbHBIX MPOLECCOB, (POPMUPOBAHUE U Pa3BUTUE Y
IIKOJBHUKOB ~ OOOOIIEHHBIX  CHOCOOOB  NEATENBHOCTH,  (OPMHpPOBAHWE  HABBIKOB
CaMOCTOSTEIIbHON pabOThI).

3agauu o0yueHms:
- YUUTb y4aIIUXCs BBINOIHATH IEHCTBUSA HaJl BEKTOPAMU KaK HAIPaBICHHBIMU OTPE3KAMH;
-[I03HAKOMHUTH C MKCIOJb30BAHUEM BEKTOPOB M METOJA KOOPAMHAT IPU PEUICHUH TI'€OMETPUYECKHUX
3az1ay;
- Pa3BUTh YMEHHE YYAIMXCs IPUMEHITh TPUTOHOMETPUYECKHN aIrapar Ipyu peleHun
TFEOMETPUUYECKUX 3aay;
- PaCLIMPUTH 3HAHUS YYAIIUXCA O MHOTOYTOJIbHUKAX;
- pacCMOTPETH MOHATHS JUIMHBI OKPYKHOCTH U IJIOLIAN KpYyTa sl UX BBIYUCIICHMUS;
- MO3HAKOMUTbH YYAIIUXCS C IOHATUEM JBHKECHUS M €r0 CBOMCTBAMH HA INUIOCKOCTH: CHUMMETPHUSMH,
napajieJIbHbIM IIEPEHOCOM, IIOBOPOTOM;
- BBIJICJIUTH OCHOBHBIE METO/IbI I0Ka3aTEJIbCTB, C 11€JbI0 000CHOBAHUS (ONIPOBEPKEHUS) YTBEPKIACHUHN U
JUIS pELIEHUs psila TEOMETPUYECKUX 3a/1a4;
- YUUTh NPOBOJUTH PACCYKACHMS, UCIOIb3Yysl MaTEMaTUYECKUH S3bIK, CCHUIASICh HA COOTBETCTBYIOIIHE
F€OMETPUYECKUE YTBEPKIACHUS;
- MCII0JIb30BATh aIredpanyecKuil anmapaT 1Jsl peUIeHHs] TeOMETPUUECKHX 3a/1a4;
- 1aThb Ha4yaJIbHOE MIPEACTABICHHUE O TeIaX U MIOBEPXHOCTAX B IPOCTPAHCTBE.

KoHnTponbHbIe paboThI HAallpaBJIeHbI HAa TPOBEPKY YPOBHsI 0230BOI MOATOTOBKH YJaIIUXCsl, a TAKXKE HA
nudPepeHIIPOBaHHYIO POBEPKY BiIaieHHS (OPMATbHO-OTIEPATUBHBIM MAaTEMAaTHUYECKUM alapaToM,
CIIOCOOHOCTH K MHTETpAIK 3HAHUI 110 OCHOBHBIM Te€MaM Kypca.
[TpomexxyTOUHBI KOHTPOJb 3HAHUM OCYIIECTBISETCA C TOMOIIBIO MPOBEPOYHBIX CAMOCTOSITEIBHBIX
paboT, PITEKTPOHHOTO TECTUPOBAHUS, MPAKTUYECKUX PAOOT.

OcHOBHbIE pa3BUBAIOIINE U BOCTIMTATEIbHBIE 1EJIH

PasBurne:

. ScHOCTH ¥ TOYHOCTH MBICITH, KPUTHYHOCTH MBIIIJICHUS, HHTYHIINH, JIOTHYECKOTO
MBIIIICHHUS, 3JIEMEHTOB AJITOPUTMHYECKON KYJIBTYPBhI, TPOCTPAHCTBEHHBIX MPEICTABIICHUN,
CIIOCOOHOCTH K TIPEOI0TICHUIO TPYTHOCTEH;

MaremMatnueckoun peuy;

CeHcopHOI1 cepbl; TBUTATEITHHON MOTOPHKH;

Buumanus u namsTy;

HaBpikoB camo 1 B3aMOITPOBEPKH.

@opMupoBaHMe TIPEJICTABICHUN 00 UIEAX U METO/IaX MATEMATUKH KaK YHUBEPCAIBHOTO SI3bIKA



HAayYKH U TCXHHUKHU, CPCACTBA MOACTIUPOBAHU SIBIICHUH U MpoHeCCOB.

Bocnuranme:

° KynbTypbl TMYHOCTH, OTHOIIIEHUSI K MATEMATHKE KaK K YaCTH OOIIEYeIOBEUECKON KyIbTYPHI,
MOHMMAaHHUE 3HAYUMOCTH MaTEeMATUKH JIJIsl HAYYHO-TEXHUYECKOTO MPOTpecca;

° BoneBrIX KauecTs;

. KoMMmyHHKabembHOCTH;

° OTBETCTBEHHOCTH.

TpeﬁoBa}mﬂ K YPOBHIO MOATOTOBKH YYalIUuXCs:

Ha ocnoBanuu tpe6oBanuii ['ocyapcTBeHHOTO 00pa30BaTeILHOrO CTaHAAPTa B COACPKAHUU
MPEANOJaraeTcsl peajnu30BaTh AKTyaJIbHbIE B HACTOSIIIEE BPeMsI KOMIIETEHTHOCTHBIH, IMYHOCTHO
OpPUEHTUPOBAHHBIN, NEATEIHHOCTHBINA MOAX0/IbI, KOTOPBIEC ONPEACIIAIOT 3a4a4U 00yYeHH !

e [IpogOKUTH OBIAJICHUE CUCTEMOW TI'€OMETPHUYECKUX 3HAHWUN M yMEHUWH, HEOOXOJWMBIX IS
NPUMEHEHHS B TPAKTUYECKOH NEATEIbHOCTH, M3YYCHUS CMEXKHBIX IUCIHIUIMH, TPOIOJIKCHUS
o0OpazoBaHusl.

° HpOI[OJ'DKI/ITb HHTCIIJICKTYaJIbHOC Pa3BUTHC, (bopMI/IPOBaHI/Ie Ka4dyeCTB JTUYHOCTH, HCO6XOI[I/IMI)IX
YCJIOBCKY IJI MOJHOIEHHOM >XU3HH B COBPECMCHHOM O6IJ_[CCTBC; SICHOCTH W TOYHOCTH MBICIH,
KPUTHUYHOCTH MBINUICHUA, HWHTYULUHU, JIOTMYCCKOI'O MBINIJICHUSA, 3JICMCHTOB aHFOpHTMH‘leCKOfI
KYJIbTYPBbI, IIPOCTPAHCTBCHHBIX Hpe,ﬂCTaBﬂeHHﬁ, CIIOCOOHOCTH K MpCOaAO0JICHUIO pr,I[HOCTeI‘/‘I;

L4 q)OpMI/IpOBaHI/Ie HpeIICTaBJIeHI/Iﬁ 00 HACAX U MECTOAAaX MATCMATUKH KaK YHUBCPCAJIBHOI'O SA3bIKa
HAayKU U TCXHUKHU, CPECACTBA MOJACTIUPOBAHUA SIBIICHHUI U IMPpOLECCOB;

e BocnuraHue KyJIbTypbl JUYHOCTH, OTHOIICHHE K TEOMETPUU KaK K YacTHU OOIICUEIIOBEUCCKOM
KYJIbTYpbI, IOHUMaHUE 3HAYUMOCTH T€OMETPHH ISl HAYYHO-TEXHUYECKOTO Mporpecca.
B xome mnpenomaBanusi reomeTpum B 9 Kiacce, paOoThl Haj (GOPMUPOBAHHEM Y YyYaIIUXCS
MIEPEYUCIICHHBIX B IMPOrpaMMe 3HAaHWH W YMCHHH ClieqyeT oOpamiaTh BHHUMaHWE Ha TO, YTOOBI OHHU
OBJIAJICBAIM YMEHHMSIMH OOIIEy4yeOHOr0 XapakTepa, pPa3sHOOOpPa3HBIMHU CIIOCOOAMU JI€ATEIbHOCTH,
MPUOOpETATIN ONBIT:

® UIAHUPOBAHMS U OCYILIECTBJICHUS AITOPUTMUYECKON AEATEIbHOCTHU, BBIOJHEHUS 33JaHHBIX U
KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

e OBJIAJICBAIN NPUEMAMHU AHAIUTUKO-CUHTETHUECKOMN AEATEIBbHOCTU MPHU J0KA3aTEIbCTBE TEOPUU
Y pPELICHUH 3a/1ay;

e [IeJICHAIIPABJIIEHHO OOpaIlaluch K MpUMepaM W3 MPaKTUKU, YTO Pa3BUBAET YMEHMsS ydallUXcs
BBIUWJICHSATh T€OMETpUYecKue (akThl, (OpPMBI U OTHOILIEHUS B MpEIMETaxX U SBICHUSX JIEHCTBU-
TEJIbHOCTHU, MCIIONB30BANIN SI3bIK T€OMETPUH JJIS UX ONUCAHMs, IpUOOpeTany OMbIT UCCIIEA0Ba-
TEIbCKOW NI€ATEIbHOCTH, PAa3BUTHS UAEH, MPOBEIEHUS HSKCIEPUMEHTOB, 00001IeHus,
MOCTaHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a/1a4;

® $SCHOr0, TOYHOI'O, IPAMOTHOTO H3JIOKEHUS CBOUX MBICIEH B YCTHOM M MHUCBMEHHOW peuu;
IIPOBEJCHUS J0KA3aTEeNbHBIX PacCyXJIEHUH, apryMeHTaIUi, BBIABUKEHHS TUIIOTE3 U X 000CHO-
BaHM; IMOMCKA, CHCTEMAaTH3allMU, aHalu3a M Kiaccu(uKaluuu HH(GOpPMAIUU, HMCIOIb30BaHUA
pa3HooOpa3HbIX HH(OPMALMOHHBIX HCTOYHUKOB, BKJIOYas Yy4eOHYI0 M  CIPAaBOYHYIO
JUTEpATypy, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

B pe3ynomame uzyuenusn oannozo Kypca odoyuaroujuecs 00J14CHbl yMemv/3Hamo:

e 3HaTh OMNpeleNeHUs BEKTOpa M pPaBHBIX BEKTOPOB; H300pakaTb M 0003HA4YaTh BEKTOPBI,
OTKJIaJBIBaTh OT JAaHHOW TOYKH BEKTOP, PaBHBIM JaHHOMY; YMETh pellaTh 3a/1a4u.

e YMeTh OOBSICHHUTH, KaK ONpPENENIeTCs CyMMa JIBYX U 0ojiee BEKTOPOB; 3HATh 3aKOHBI CIIOKEHHS
BEKTOPOB, OINPEIEIEHNE PA3HOCTU JABYX BEKTOPOB; 3HATh, KaKOW BEKTOP Ha3bIBAaETCs
MIPOTUBOMNOJOKHBIM JaHHOMY; YMEThb CTPOUTh CYMMY JIByX U 0o0jee JaHHBIX BEKTOPOB,
MI0JIB3YSICh NPaBUJIAMU TPEYTOJBHUKA, MapajljiejiorpaMMa, MHOIOYTOJIbHUKA, CTPOUTh Pa3HOCTh
JBYX JIaHHBIX BEKTOPOB; YMETh pEIIaTh 3a/Ia4H.

e 3HaTh, KaKOM BEKTOp HA3bIBAETCS MPOU3BEICHHEM BEKTOpa Ha YMCJIO; YMETh (HOpMYIHpPOBAThH
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CBOMCTBAa YMHOKEHUs BEKTOpa HA YMCJIO; 3HATh, KAKOW OTPE30K HA3bIBACTCS CPEIHEU JIMHUEH
Tpaneuuu; ymeTb GOpMyJIUpOBaTh U JOKA3bIBaTh TEOPEMY O CPEIHEH JIMHUU Tpaleluuu; yMETh
pelarh 3aJauu.

3HaTh (QOPMYIMPOBKH M JIOKA3aTEIbCTBA JIEMMbl O KOJUIMHEAPHBIX BEKTOpPaX U TEOpPEMBI O
Pa3IoKEHUU BEKTOPA MO JBYM HEKOJJIMHEAPHBIM BEKTOpaM, MpaBWIIA ACHCTBUN HaJ BEKTOpaMU
C 33JJaHHBIMHU KOOPAMHATaMH; YMEThb PelIaTh 3a4a4u.

3HaTh U YMETh BBIBOAUTH (POPMYJIBI KOOPAMHAT BEKTOpa uyepe3 KOOpAMHATHI €ro KOHLA U
Hayaja, KOOpPJAWHAT CEpeANHbl OTPE3KA, AJIMHBI BEKTOPA U PACCTOSHUS MEXY JBYMs TOUKaMU;
YMETh pellaTh 3aJauH.

3HaTh U YMETh BBIBOJUTH YPAaBHEHUS OKPYKHOCTH WM IPSIMOW; YMEThb CTPOUTb OKPYXHOCTU U
IIpsIMbIE, 3aJJaHHbIE YPABHEHUSIMH; YMETh pellaTh 3a/1a4u.

3HaTh, KaKk BBOJSATCS CHHYC, KOCMHYC M TaHreHc yrioB ot 0° go 180° ymeTh nOKa3blBaTh
OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO; 3HATh (DOPMYINBI JAJisi BBIYKCICHHS KOOPAWHAT
TOUKH; YMETh PEIIATh 3aJJa4H.

3HaTh M yMETh JOKa3blBaTh TEOPEMY O IUIOMAAN TPEYroJIbHUKA, TEOPEMbl CHUHYCOB U
KOCHHYCOB; YMETh pellaTh 3aJa4uH.

YMeTh O0OBACHHUTH, YTO TAaKOE YroJl MEXJy BEKTOpaMH; 3HAThb OIPEAEICHUE CKAJIIPHOIO
IIPOM3BE/ICHUS BEKTOPOB, YCJIOBHUE IEPIEHAUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAKEHUE
CKJIIPHOTO IIPOU3BEIEHUS B KOOPANHATAX U €ro CBOMCTBA; YMETh pellaTh 3aJa4H.

3HaTh ONpEJENICHUE NMPABUIBHOTO MHOIOYIOJIbHHMKA; 3HaTh U YMETh JI0Ka3blBaTh TEOPEMBI 00
OKPY>KHOCTH, ONHCAaHHOM OKOJIO MPaBUIBLHOTO MHOTIOYTOJIbHUKA, U OKPY>KHOCTH, BIMCAaHHOM B
MPaBWIbHBIII MHOTOYTOJIBHUK; 3HaTh ()OPMYIbI AJS BBIYMCICHHUS yIJia, IUIOMAAN U CTOPOHBI
IIPaBIWJIBHOI'O MHOTOYT'OJIbHUKA U paJuyca BIIMCAHHON B HETO OKPYKHOCTH; YMETh UX BBIBECTU U
MIPUMEHSATH [IPU PELICHUU 3a/1au.

3HaTh (QOPMYIBI JJIUHBI OKPYXHOCTH M IYI'M OKPYKHOCTH, IUIOIIAAM Kpyra ¥ KpPyroBOTO
CEKTOpa; yMETh IPUMEHSITh UX IIPU PELICHUH 3a/1a4.

YMeTh 00BACHUTH, YTO TaKOE OTOOpaKeHUE MIOCKOCTU Ha ce0sl; 3HATh OMpeelieHne JBUKAHUS
IJIOCKOCTH; YMETh JOKa3blBaTh, UTO OCEBAsl U LIEHTPaJIbHAs CUMMETPHUHU SIBJISIOTCS JIBUKEHUSMU
U 4TO MpHU ABWKEHHUU OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYroJIbHUK — Ha PaBHBIA eMy
TPEYroJbHUK; YMETh peIlaTh 3aJauH.

YMeTb OOBACHUTb, UYTO TaKOe NapajjieNIbHbI TEpPeHOC M TOBOPOT; JOKa3bIBaTh, UTO
NIapaJUIEIIbHBIN IEPEHOC U IIOBOPOT SIBJISIFOTCS IBUKEHUSAMU TUIOCKOCTH; YMETh PEIIATh 3aJauH.
Wmerr mnpenctaBieHHss O MPOCTEHIIMX MHOTOTpaHHMKAaX, TeNax U IOBEPXHOCTAX B
MIPOCTPAHCTBE; 3HATh (POPMYIIBI AJIsl BBIUMCIICHUSI IIJIOMIAAEH MOBEPXHOCTEN U OOBEMOB Tel.

dopmuposBanue YY/:

PeryasituBubie YY/I:

onpedenamy 1elb IEATEIIbHOCTH Ha YPOKE C IOMOIIBI0 YUUTENS U CAMOCTOSITENBHO;
YUUTBCSI COBMECTHO C YUUTEIEM OOHAPYKUBATh U (hopmynuposams yuebHyo npodnemy;,
YUHUTBCS NIAHUPOBAMb YIEOHYIO NeSITEIbHOCTD Ha YPOKE;

8bICKA3b16AMb CBOIO BEPCHIO, TIHITAThCA MpeAIaraTs crnocod e€ mpoBepku (Ha OCHOBE MPo-

TYKTUBHBIX 3a/IaHUI B yUeOHUKE);

— pabotas Mo NpeAIoKEHHOMY IUIaHY, UCHOIb306amMb HEOOXOAUMBIE Cpe/cTBa (YUEOHHUK,
KOMIIBIOTEP U HHCTPYMEHTHI);

— onpedenAms YCIEUTHOCTh BBIIIOTHEHHUS CBOETO 33aaHUS B JUAJTOTE C yIUTEIIEM.

CpenctBoM (OPMHUPOBAHUS PETYIISATUBHBIX JICHCTBHIA CITY’KaT TEXHOJIOTHS IPOOJIEMHOTO THAJIOTa Ha
JTare U3y4eHHus HOBOTO MaTepuana U TEXHOJIOTHsl OLIEHUBaHHs 00pa30BaTEeNIbHBIX TOCTUKEHUH
(Y4eOHBIX yCIIEXOB).

ITo3naBartenbHbIe YY/I:

— OPHEHTHUPOBATHCS B CBOSH CHCTEME 3HAHUI: HOHUMAMb, YTO HYXKHA JOTOTHUTEIbHAS HHHOpMAITUS
(3HaHwMsI) U1 peneHrs yaeOHOM 3a/1auu B OJIMH IIIaT;
— Oenamy NIPEABAPUTENBHBIN 0mMOOp UCTOYHUKOB HH(OpMAIINK [T pelieHus yueOHO! 3a1auu;



— 7100BIBaTh HOBBIE 3HAHUSL: HAX0OUMb HEOOXOAUMYIO HH(POPMAIIHIO, KaK B yUeOHUKE, TaK U B
MIPEITIOKEHHBIX YIUTENIEM CIIOBApSIX, CIPABOYHUKAX U MHTEPHET-pecypcax;

— N0OBIBaTh HOBBIC 3HAHUS: U361eKamb WHPOPMAIINIO, PEJCTABICHHYIO B Pa3HBIX opMax (TEKCT,
Tabyuia, cxema, HILTIOCTpalus U Ap.);

nepepadaThIBaTh MOTYYECHHYIO HHOOPMAITUIO. HAOI00amb U 0elamb CaMOCTOATEIILHBIE 8b1600b1.
CpenctBoM (OpMHPOBAHUS TIO3HABATEIILHBIX JICHCTBUN CITY>KUT YU4e€OHBII MaTepuall U 3a1aHus
yueOHHKa, 00ECIICYMBAOIINE TTEPBYIO JIMHUIO PA3BUTHUS - YMEHHUE OOBSICHATH MHP.

Kommynukaruubie YV /I:
- JIOHOCHUTbH CBOIO MO3UITUIO J0 APYTUX: 0)OpMIsmb CBOIO MBICIH B YCTHOM M MMCHMEHHOW pedn (Ha
YpOBHE NPEI0KEHHS UM HEOOIBIIOTO TEKCTA);
- CIIyuath u TIOHUMATh peub Opyeux;
- BBIPA3UTEIBHO YuUmams U nepeckaszvleéams TEKCT;
- 6cmynams B 6eceqly Ha ypOKE U B KU3HH;
— COBMECTHO 00208apu6ambscs O IpaBWax OOIIEHUS U IIOBEJICHUS B IIKOJIE U CIE10BaTh UM;
— YUYUTBCS 8bINOIHAMb PA3IWYHBIEC POJIH B IpyNIe (Juaepa, UCIIOIHUTENS, KPUTHKA).
CpenctBoM GhopMUPOBAHNS KOMMYHUKATUBHBIX AEUCTBUMN CIIy>KaT TEXHOJIOTHsI MPOOJIEMHOTO
nuaiora (mo0yKaaroIuii U NOABOASIINN AUAJIOT), TEXHOJIOTUS IPOAYKTUBHOIO UTEHUS U
opranuzaius paboThl B MaJbIX TPyIIax.

I/Icn0.111>3yeMl>1e TEXHOJOInu, METOAbI (l)Oprl paﬁDTI)I.

[Ipu peanuzanuu JaHHON IPOrPaMMBbl UCIIOJIb3YIOTCS 3JIEMEHTHI CIEAYIOUX TEXHOIOT Uil
3J10pOBbECOEPEIKEHUS;

. IEJarOTUKKN COTPYAHUYECTBA;

. IPOOJIEMHOTO O0yUYeHUS;

. TIOATAIHOTO (POPMUPOBAHUS YMCTBEHHBIX JICHCTBHIA;
. Pa3BUTHA UCCIIEI0BATEIbCKUX HABBIKOB;

. MTH/IMBUYaJIbHO-THYHOCTHOTO O0yYCHHUS;

. Pa3BUTHS TBOPUECKUX COCOOHOCTEI;

. i PepeHIpoOBaHHOTO MOAX0Aa B O0YUCHUH;

. UKT;

. UTPOBBIX;

SO XA AW~

—

Mertonbl 00ydeHus:

l. Knaccugukanus no MCTOUHUKY 3HaHUI:
* (CnoBecHble
»  Harnagasie
» [IpakTnueckue
. Knaccudukanus no xapakrepy YI1/]
*  OOBSICHUTEIBHO-UITIOCTPATUBHBIN
* JIpoGneMHOe U3I0XKEHNE 3HAHUN
*  YacTUYHO-TIOMCKOBBIH (3BPUCTUYECKUI)
*  HccnenoBarenbCkuii
* PenpoayKTuBHBIN
II. Knaccudukanus no noruke
*  HHayKTUBHBIN
= JlenyKTUBHBII
* Amnanoruu
Jns npoayKTUBHOM paboThl MO JAaHHOM MporpamMMme CleayeT co4eTaTb MHOroodpasue MeTOJI0B
00yJeHwusI.
®opmbl padoThI



K HanbGonee npuemieMbIM popmMam OpraHu3anuy yueOHbIX 3aHATHI 10 MaTeMaTHKE MOKHO OTHECTH:

VYpok-neknus. [IpeamnonararoTcss COBMECTHBIE YCUITUS YIUTEIS U YICHUKOB IS pEIIeHUsT 001ei
poOJIEMHOM TTO3HABATEIBLHOM 3aa9H.

VYpoxk-mipaktukym. Ha ypoke yyamuecs paboTarOT HaJl pa3IMYHbIMU 33JaHUSIMU B 3aBUCUMOCTH OT
CBOEH MOATrOTOBICHHOCTH. Buabl paboT MOTyT OBITH CAMBIMU Pa3HBIMU: MUCbMEHHBIE UCCIIEIOBAHMUS,
pelleHne pa3InyHbIX 33134, IPAKTUYECKOE MPUMEHEHHE Pa3IMUYHBIX METOJIOB PEIICHHUS 3a/1a4.
KomOuHupoBaHHBIN ypOK Mpe/oaraeT BeIIOIHEHUE padoT U 3aJaHuil pa3HOTo BUAA.

YPOK—I/IFpa. Ha ocHoBe HI‘pOBOfI JACATCIBHOCTH YUallUECA IMMO3HAOT HOBOC, 3aKPCIUIAIOT U3YYCHHOC,
OTpa6aTI)IBaIOT Pa3JIMIHBbIC y‘le6HHe HaBBIKH.

VYpok pemienus 3aga4. BeipaGaTsiBaloTes y ydaluxcsi yMEHUsSI U HaBBIKH PEIICHUs 33]1a4 Ha yPOBHE
00s3aTeNbHOM U BO3MOYKHOM MOJTOTOBKE.

YPOK'TGCT. TGCTI/IPOBaHI/IC IIPOBOAUTCH C HEJIBIO TUAarHOCTUKHU HpO6CJ’IOB 3HaHI/If/'I, KOHTPOJIA YPOBHA
O6y‘lCHHOCTI/I yqamuxcsi, TPCHUPOBKU TCXHUKEC TCCTUPOBAHUA.

Ypok - camocrositenbHas padora. [IpemrararoTcs pasHbie BUABI CAMOCTOSITEIILHBIX PadoT.
VYpoxk - koHTponbHas padoTta. KoHTpOsIs 3HaHMI 110 TPOHUIEHHOMN TeMe

DopMbI IPOMEKYTOYHON H HTOTOBOM aTTECTALMH:

OcBocHue 00pa3oBaTENbHBIX MPOrPaMM OCHOBHOTO OO0IEro oOpa3oBaHUS 3aBepIIACTCS

00s13aTeNLHON UTOTOBOI arTecTanuen BBIITYCKHHKOB.

FOCy,IlapCTBeHHaﬂ HUTOroBas arTcCTalyrs BbIITYCKHUKOB HIKOJIBI OCYIICCTBIACTCA B COOTBCTCTBUU
¢ Ilomoxenuem o FOCYﬂapCTBCHHOﬁ (HTOFOBOﬁ) aTrTeCTallui  BBITYCKHHUKOB O6H.I€O6pa3OBaTCJ'II>HBIX

YUpEXJIEHUH, YTBEpKIeHHBIM MuHUCTEpCTBOM 00pazoBanus U Hayku Poccuiickoit denepanuu.

Buast 1 popMbl KOHTpPOJIS: IEpeBOJIHAS aTTeCTAIUs, TPOMEXKYTOUHBIH, IPeayIpeUTeIbHbII KOHTPOJIb,

KOHTPOJIbHBIE pa0OTHI.
[TpomesxyTouHas arTecTanus IPOBOJUTCSA B (OPME TECTOB, KOHTPOJIBHBIX, CAMOCTOATENbHBIX PA0OT.
Ha ocHoBaHuM pe3ynbTaToB MPOMEKYTOUHOM aTTECTAlMN BBICTABIISIFOTCS HTOIOBBIE OLEHKH.
KoHTposib HaJ IpegMETHBIMU KOMIIETEHIUSAMH YYaIIUXCS OCYIIECTBISAETCS Yepes:
1. ycTtHbBIE pabOTHI: YCTHBIN CUET, OTBETHI Ha BOIIPOCHI, 3aU€THI IO TEOPHUH.
2. NHACbMEHHbIE pabOThI: MaTeMaTHYECKUE TUKTAHThI, JOMAaIlHUuE paOoThl (MHAUBUYAIbHBIE,
TBOPYECKHUE), CAMOCTOSATEIbHBIE pabOTHI (00yUdaroIIre, IPOBEPOUYHbIE), KOHTPOIbHBIE PA0OTHI
(TekyIue, NTOrOBbIE), 3a4EThI IO MIPAKTUKE.

Kpurepnu u HOpMbI OLIEHKH 3HAHUI, YMEHU M HABBIKOB 00y4aIOIUXCS

10 TeOMEeTPHH.
1. Oyenka nucbMeHHbIX KOHMPOJILHBIX PAOOM 00YUAIOUUXCA NO 2EOMEMPUU:
OTBET OLICHMBACTCS OTMETKOM «5», €CIIH:

L4 pa60Ta BBITIIOJIHCHA ITOJIHOCTBIO,
¢ B JIOTUYCCKUX PACCYKICHHUAX U 000CHOBAaHHUH peIICHUA HCT HpO6CHOB n OIJ_II/I6OI(;

¢ B PCHICHUH HCT MATCMATHYCCKUX OIIIMOOK (BO3MO)KHa OAHa HETOYHOCTH, OIIMCKA, KOTOpas HC

SIBIISIETCS CIIEJICTBUEM HE3HAHUS WM HETIOHUMAaHUS Y4eOHOTO MaTepuana).
OtmeTKa «4» CTaBUTCS B CIEAYIONIUX CIy4asK:

L4 pa60Ta BBITIOJIHCHA ITOJJHOCTBIO, HO 000CHOBaHUS I11arOB pemieHud HEAOCTATOYHBI (CCJ'II/I YMCHUC

000CHOBBIBATh PACCYKIEHUS HE SIBISUIOCH CIIEHUATbHBIM O0BEKTOM NMPOBEPKH);

¢ JIOMMYHICHBI OJIHA OIIMOKA WJIH €CTh ABa — TpU HeIouéTa B BBIKJIaIKaX, pUCYHKAX, UCPTCIKAX HIINU
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rpadukax (€ciu 3TU BUIBI padOT HE SABISUIUCH CIIEHUAIBHBIM 00BEKTOM IPOBEPKH).

OtMeTKa «3» CTaBUTCS, ECIIH:

e fomyuieHo Oosiee oJHOM omMOKH UM Oojee ByX — TPEX HEIOYETOB B BBIKJIAJKaX, YEPTEKaX
wiu rpadukax, Ho oOydaromuiics o01anaeT 00s3aTeIbHBIMU YMEHUSMU IO IIPOBEPSEMOi TeMe.
OTMeTKa «2)% CTaBUTCS, €CITH:

® JIONIyHI€Hbl CYHICCTBCHHEBIC OI_I_II/I6KI/I, IIOKa3aBIIMNE, 4YTO 06yqafomm710;1 HE 06naz[aeT
00s13aTeIIbHEIMH YMCHUSMHU I10 JaHHOM TeMe B IIOJIHOM MEpe.
OtmMmetka «1» CTaBUTCi, CCJIIN:

e paboTa Mmokasaja MOJHOE OTCYTCTBHE Yy OOydaromierocss o0s3aTeNbHBIX 3HAHWNA U YMEHUU IO
[POBEPSEMON TEME WIIM 3HAYUTENIbHAS YaCTh paOOThI BHIIIOJIHEHA HE CAMOCTOSTEIIBHO.

VY4urtenp MOXKET MOBBICUTh OTMETKY 3a OPUTMHAIBHBIN OTBET Ha BOIIPOC WJIM OPUTHMHAIIBHOE
peleHne 3a7aui, KOTOPbIE CBUJETEIbCTBYIOT O BBICOKOM MaTeMaTHUYECKOM Pa3BUTHH 00yUaroIerocs;
3a peleHue Oosee CI0KHOMN 3a/1a4u UM OTBET Ha 00JIee CIOXKHBIN BOIIPOC, IPEATI0KEHHbIE
o0yyaroiiemMycs JONOJHUTEIbHO 110CIIE BBIITOJHEHHUS UM KaKUX-TH00 APYrux 3aaHui.

2. Ol(eﬂk'a YCmHblX omeemoe 06yltalou4uxc;l no ceomwempuu:

OTBeT OlLIeHUBAETCs OTMETKOM «5», €ClIN yUYEHUK:

® T[IOJIHO pAacKphUl COJACpKaHHE MaTepuaia B oObeMe, INPETyCMOTPEHHOM MPOrpaMMON H
y4eOHUKOM;

®  U3JIOXKWJI MaTepuai IPaMOTHBIM SI3bIKOM, TOYHO HCIOJIb3YsI MAaTEMATHUYECKYI0 TEPMUHOIIOTHIO U
CHMBOJIMKY, B OIIPEAECICHHON JJOTHYECKOH MOCIEA0BATEIbHOCTH;

® TIPaBWJIBHO BBIMOJHWI PUCYHKH, YEPTEXKHU, TpadUKH, COMYTCTBYIOIINE OTBETY;

® [0Ka3aJ] YMEHHUE WLIIOCTPUPOBATh TEOPUIO KOHKPETHBIMHU MPUMEPAMHU, IPUMEHSTh €€ B HOBOMU
CUTYallUU IIPU BBITIOJHEHUH NTPAKTUYECKOTO 3a1aHuUs;

® [pPOJAEMOHCTPUPOBAJ  3HAHWE  TEOPUM  paHee  M3YyYEHHBIX  CONYTCTBYIOUIUX  TEM,
c(OpPMUPOBAHHOCTh U YCTOMYMBOCTH UCIIOJIB3YEMBIX MPU OTBETE€ YMEHUN U HABBIKOB;

e OTBEYaJ CaMOCTOSTENbHO, 0€3 HABOAIIMX BOIPOCOB YUUTEIS;

e BO3MOXXHBl OJIHA — JIBE€ HETOYHOCTU IPU OCBEUICHHE BTOPOCTENEHHBIX BONPOCOB WIH B
BBIKJIa/IKaX, KOTOPBIE YYEHHK JIETKO MCIIPABUII I10CJIE 3aMEUaHUs YUUTES.

OTBeT OIIEHNBAETCSI OTMETKOU «4», €CITH YIOBJIETBOPSET B OCHOBHOM TPeOOBAaHUSIM Ha OIEHKY «5», HO
MIPU DTOM UMEET OJIMH U3 HEJOCTATKOB:

e B U3JIOKEHUU JIOMYIICHBI HEOOIbIIINE TPOOEIBI, HE HCKA3UBILIEE MATEMAaTUYECKOE COJIep KaHne
OTBETA,

e JIOMYUIEHBI OJUH — JIBA HEJIOUETA MIPU OCBEIICHUH OCHOBHOI'O COAEpPKaHUS OTBETA,
WCIIPaBJIEHHBIE MOCJIE 3aMEUYaHUsl YUUTEIS;

e JIOMYIIEHBI OITMOKA MK O0Jiee IBYX HETOYETOB MPU OCBEIIEHUH BTOPOCTETICHHBIX BOIIPOCOB
WJIU B BBIKJIAJKAX, JIETKO UCIIPABJICHHBIC MTOCIIEC 3aMEYaHUs yIUTEIS.

OTmeTka «3» CTaBUTCS B CIEAYIOMIAX CIyJasX:
e HEMOJHO PAcKpPHITO COJIepKaHne MaTepuana (Coaep:kanue U3JI0KeHOo (hparMeHTapHO, HE BCer/ia
MOCIIe0BATENbHO), HO TIOKa3aHO 001Iiee MOHMMaHUE BOMPOCa U IPOAEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JIJIsl YCBOCHUS! IPOrPAMMHOT0 MaTepuana;



e UMMEIINCh 3aTPYAHEHHS UK JOMYILIEHBI OIIMOKY B ONpeAeIEHUN MaTeMaTHYeCKOM
TEPMHUHOJIOTUH, YepTexkKax, BbIKJIAIKaX, UCIIPABICHHBIC I1OCJIE HECKOJIBKUX HABOSIIUX BOIIPOCOB
YUUTEIIS;

e YUYEHHUK HE CHPABWICS C MPUMEHEHHEM TEOPUU B HOBOM CUTYallUU MPHU BHITOJIHEHUU
MPAKTUYECKOTO 33JaHusl, HO BBITOJHUJ 3aJaHHsI 00SI3aTEIILHOTO YPOBHSI CJIOKHOCTH 110 JTAHHOM
TeME;

e IIPU JOCTATOYHOM 3HAHMU TEOPETHUUECKOI0 MaTepuasa BbISIBIEHA HEIOCTATOYHAS
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKa «2) CTAaBUTCS B CIICAYIOMIUX CIydasK:
e HE PacKpBITO OCHOBHOE COJIEp)KaHUE yueOHOr0 MaTepuala;
e OOHApPY)XCHO HE3HAHUE YUYCHUKOM OOJIbIICH NN HanboJliee BAXKHON 4acTH yueOHOTro MaTepuana;
e JIOMMyHICHBI OI_HI/I6KI/I B OIIpCACIICHUHN HOHHTHﬁ, IIpU UCII0JIb30BAHUU MaTeMaTHYECKOU
TEPMHHOJIOTHH, B PUCYHKAX, YePTEKaxX WK rpaduKax, B BbIKIAIKaX, KOTOPbIC HE UCIPABIICHBI
MI0CJIC HECKOJBKUX HABOAIINX BOIIPOCOB YUHUTEJIS.

OtMmeTKa «1» cTaBUTCS, €CIIU:

YUYCHUK O6Hapy>I(I/IJ'I IMMOJIHOC HE3HAHUC U HCIIOHNUMAHUC U3YydaCcMOI'0 yqe6H0ro MaTrcepuajia ujin
HC CMOI" OTBETHUTH HU HA OJIUH U3 ITOCTABJICHHBIX BOIIPOCOB IO U3YUCHHOMY MaTCpHrally.

Obmas kaaccupukanus omMmnoOK.

[Ipu onenke 3HaHMN, yMEHUI M HAaBBIKOB OOYYAIOLINXCS CIEAYET YYUTHIBATH BCE OMMOKH (IpyObie U
HerpyObl€) U HETOUETHI.

I'pyObiMu cuuTaroTCst OINOKH:

® HE3HAHWE OTPE/ICIICHUs OCHOBHBIX MOHSTHIA, 3aKOHOB, TIPABUJI, OCHOBHBIX IOJOXEHUH TEOPHH,
He3HaHue (GOpMYII, OOIICTIPHHATHIX CHMBOJIOB 0003HAUCHUH BEIIMYUH, SIUHUI] HX U3MEPCHHUS,

HE3HaHWE HAMMEHOBAaHUH €IMHUIl U3MEPEHHUS;

HEYMEHHE BBIJICTTUTH B OTBETE TJIIABHOE;

HEYMCHHE NTPUMCHSITh 3HAHHUSI, A ITOPUTMBI JIJISl PEIICHHS 3a/1a4;

HEYMEHUE JIeNIaTh BBIBOJIBI M 0000IIECHNS;

HEYMCHHE YUTATh U CTPOUTH rpaduKy;

HEYMEHHE T0JIb30BAThCS IEPBOUCTOYHUKAMH, YICOHHKOM U CIIPABOYHHKAMM;

MOTePsi KOPHSI MM COXPaHEHHUE MTOCTOPOHHETO KOPHSI,

oTOpaceiBaHue 0e3 0ObSICHEHUN OJTHOTO U3 HHX;

paBHO3HAYHBIE UM OIIMOKH;

BBIYMCIUTENbHBIE OMIMOKH, €CIIH OHH HE SBIISIIOTCS OIHCKOM;

JIOTUYECKHE OIINOKH.

K HerpyObIM omm0Kkam cienyeT OTHECTH:

® HETOYHOCTh (POPMYIUPOBOK, ONPEAEICHNUN, TOHATUMN, TEOPHIi, BbI3BaHHASI HEMIOJHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEAEIIIEMOrO IMOHATHS WIA 3aMEHOM OJTHOTO - IBYX M3 ITUX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;
® HETOYHOCTh Ipaduka;
e HEpalMOHAIBHBIM METOJ PEIIEHUS 3a/1a4M UM HEJOCTATOYHO ITPOIYMAHHBIH IUIaH OTBETA
(Hapy1IeHue JIOTUKH, TOIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMHU);
10



® HEpalHUOHAIBHBIE METO/BI pa0OTHI CO CIPABOYHOM U IPYTON JIUTEPATYPOK;
® HEyMEHHE pelaTh 3a7a4u, BBIOIHITH 3a/1aHUs B 00IIIEM BHIC.

HeuoquaMn SABJIAKOTCA:

e HEpalMOHAJIbHBIE IPHUEMbI BHIYMCICHUH U TpeoOpa3oBaHuii;
e HeOpeXKHOE BBHIIOJIHEHUE 3aMHCeH, YepTeKel, cxeM, TpaduKoB.
Y4yeOHO-TeMaTHYeCKH I IJIaH.

Ne Temsl (paznensl) KonuuectBo | KoHTposbHbIe paboThI
4acoB
1. BBoaHoe noBTopeHue 6 Konrtpomnbnas padora mo

TEKCTY aJJMUHUCTPALUH -
BXOJTHOM KOHTPOJIb.

2. BexTops! 12
3. Metoxa koopanHat 14 Kontponbnas padora Ne 1
4, CoOTHOIIIEHHE MEXKTY 23 Kontponbnas padora Ne 2
CTOPOHAMH U YIJIaMH
TPEyroJibHUKA
5. JnrHa OKpy»XKHOCTH U 16 KonTponbnast padorta Ne 3.

IUIOIA/lb Kpyra

6. JIBrkeHue 8 KonTponbnas padota Ne 4.
7. HauanbHble cBeeHUS U3 8
CTEpEOMETPUU
8. AKCHOMBI IJITaHUMETPUU 2
9. HroroBoe moBTOpEHME 13 Urorosast koHTpobHas paboTa
HUroro: 102 6

XapaKTepMCTmca OCHOBHBIX COA€PKATECJIBbHBIX JMHMHA

1. BBoaHoe noBTOpeHue (6 u)
[ToBTOpEeHME Kypca 7-8 KI1accoB.

3HaTh M NIOHUMATh:
INOHATHA: MCIHMaHa, 6HCCCKTpI/Ica, BBICOTA, TPCYI'OJIbHUKA, IMapaJlJICIIOTpaMM, Tpalcuus, p0M6, KBaapar.

Ymers:
BBITIOJTHATH 3a7aun u3 pazaenoB kypca VIl kimacca, ncrions3ys Teoputo: Teopema I[udaropa, cBoiicTBo
CpeaHel IMHUU TPeyroJibHUKA, (DOPMYIIBI BEIYUCICHUS TUIOIAIA TPEYTOJIbHUKA; CBOWCTBA, MPU3HAKH
napajuienorpaMma, pomMoa, mpsiMOyTroJIbHHKA.
YV
KoMMyHuKaTUBHBIE:
Y4uThIBaTh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAUHAIIUY PA3INYHBIX MO3ULIUN B COTPYTHUYECTBE;

KOHTPOJIMPOBATh JEHCTBUS MapTHEPA.
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PeryasitTuBHble:
BHocuth HE06X0AMMbIE KOPPEKTUBHI B ICHCTBHE MOCIIE €r0 3aBEPILCHUS Ha OCHOBE yuéTa XapakTepa
CIENaHHBIX OLINOOK; pa3InyaTh CIOCO0 U pe3yabTaT JEHCTBUSI.
IHo3HaBaTenbHbIC:
OpueHTHpOBaThCS HA pa3HOOOpasue crocoOoB pereHus 3aaaq. CTpOUTh PeUeBOE BHICKA3bIBAHUE B
YCTHOH ¥ MUCBMEHHOU (opMme.

2. Bektops! (12 )

ITonsitue BexTopa. PaBeHCTBO BeKTOpOB. ClOKE€HHE M BBIUMTAHHE BEKTOPOB. Y MHOXXEHUE
BEKTOpA Ha YMUCIIO.
Hesab: y4nTh 00ydaromuxcs BbIIOJIHATh I€HCTBUSA Ha/l BEKTOPAMH KaK HaIllPaBJICHHBIMU

OTpPE3KaMHU.

3HaTh H MOHUMATH:
- IOHATHSI BEKTOPA, HYJICBOTO BEKTOPA, INTMHBI BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABCHCTBA
BEKTOPOB;
- oTepaIuy HaJl BEKTOpaMH B TEOMETPUUECKOM (opme (ITpaBUIIO TPEYTOIbHUKA, PABHIIO
napajuiesorpaMmma, mpaBujio MHOTOYTOJIbHUKA, IPABUJIO IIOCTPOCHHS pa3HOCTH BEKTOPOB U BEKTOPA,
MOJTYYaIOLIErocs MpU YMHOKEHHH BEKTOPA Ha YHCIIO); 3aKOHBI CII0KEHUS BEKTOPOB, YMHOKECHHUS
BEKTOpa Ha YHCIIO;
- (hopmyiy A BEIYKCICHUS CPEAHEN JTMHUM TPAIeluu.

YMmeThb:
- OTKJIAJIbIBaTh BEKTOP OT JAHHOH TOYKH,
- IOJIb30BATHCS MPABWIIAMH TPU TTOCTPOECHUN CYMMBI, PA3HOCTH BEKTOPOB; BEKTOPA, MOJIYHAIOIIETOCS

IIpY YMHOXXEHHH BEKTOpa Ha YUCIIO;

- IIPUMEHATH BEKTOPBI K PEIIECHUIO 33144,
- HaXOJUTh CPEAHIOIO JIMHUIO TPEYTOJIbHUKA;

e Bektop onpenensercs Kak HaIpaBJICHHbIM OTPE30K M JEHCTBUS HaJ BEKTOPaMHU BBOJSTCS Tak,
KaK 3TO TMPUHATO B (pu3mKe, T. €. KaK JCHCTBUS C HampaBIeHHBIMH oTpe3kamu. OCHOBHOE
BHHUMaHUE JIOJDKHO OBITh yJI€JI€HO BBHIPAOOTKE YMEHUU BBINOJHATH ONEpaluy HaJ BEKTOpaMHU
(cknagpiBaTh BEKTOPHI IO TMpaBUiIaM TPEYrojJbHUKA W MapajuleorpaMMa, CTPOUThH BEKTOP,
PaBHBIN Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIM IIPOU3BEICHUIO TAHHOTO
BEKTOpa Ha JAHHOE YHCJIO0).
YYI
KommyHukaTuBHbIe:
KonTpomnuposats neiicTBus maptHépa. JloroBapuBaThCs M MPUXOIUTH K 00IIEMY PEIICHHUIO B
COBMECTHOH JAEATENBHOCTH, B TOM YHCJIE B CUTyallul CTOJIKHOBEHUS UHTEPECOB.
PeryasitTuBHblie:
Paznuuats ciocoO u pesynbrar aeiictBus. OLeHUBaTh NPaBUILHOCTD BHITIOJIHEHUS IEHCTBUS HA YPOBHE
aJIEKBaTHOW PETPOCIIEKTUBHOM OLICHKH.
Ilo3HaBaTenbHbBIE:
Brnagets o6muM npuémom perenust 3aaa4. Mcnonbp3o0BaTh MOUCK HEOOXOAUMON HHGOPMAITUU IS
BBITIOJTHEHMSI 33/IaHUI C HCTIOIH30BAHUEM YUE€OHOM JTUTEepaTyphl

3. MeTtoa koopauHat (14 4)
Pa3znoxxenue BekTOpa IO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopamHaTel BekTOpa.
IIpocreiimne 3agayn B KOOpAMHATaX. YpPaBHEHUs OKPYXHOCTH U IpsMou. IIpuMmeneHue
BEKTOPOB M KOOpJAWHAT IIPH PEUICHNUU 3aj1a4.

Hean:
IIO3HAKOMHUTHh C MCIIOJB30BAHHMEM BEKTOPOB W METOJAa KOOPAMHAT IPH pPEUICHUU
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T€OMETPUYECKUX 3aJ1a4, YUUTh IPUMEHSITh BEKTOPHI K PELICHUIO 3aa4
3HaTh ¥ IOHUMATh:
- IOHATHE KOOPAMHAT BEKTOPA;
- IEMMY M TEOPEMY O Pa3I0)KEHUH BEKTOPA MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- IpaBuUJjIa AEUCTBUI HAJl BEKTOPAMU C 3aJIJaHHBIMU KOOPJAWHATAMMU;
- IOHATHE PAJUYC-BEKTOPA TOUKH;
- (hopmyIBl KOOPAMHAT BEKTOPA Yepe3 KOOPIMHATHI €ro KOHIIA U Hadalla, KOOPJAWHAT CEpeIHbI OTPE3Ka,
JUIMHBI BEKTOPA U PACCTOSIHUS MEXAY ABYMS TOUKaMU;
- YPaBHEHUS OKPYKHOCTH U MPSIMOM, OCEN KOOPAUHAT.
Ymersb:
- pacKJIaabpIBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- HAXOJUTbh KOOPAMHATHI BEKTOPA,
- BBIIIOJIHATD JEWCTBUA HAJl BEKTOPAMH, 3aJJaHHBIMH KOOpPIMHATAMU;
- pemaTth IpocTeiine 3aJa4i B KOOpJUHATAaX M UCIIOJIb30BATh UX MPU pelIeHUH 0oJiee CIIOKHBIX 3a/1ay;
- 3alIMChIBAaTh YPABHECHUS MIPSMBIX U OKPY>KHOCTEH, UCIIOJIb30BaTh YPAaBHEHUS MIPU PELICHUH 3aaY;
- CTPOUTH OKPYXHOCTH U MPSAMBbIE, 33/JaHHbIE YPABHECHUSIMU.

e Ha mnpumepax mnoka3bpIBaeTcs, KaK BEKTOPbl MOTYT TIPUMEHSTBHCS K PEIICHUIO
reoMeTpuueckux 3anad. JlemoHcTpupyercss 3((EKTUBHOCTh MpUMEHEHUs (HopMyI
JUTSI KOOPAWHAT CEPEIMHBI OTPE3Ka, PACCTOSIHUS MEXIYy JBYMS TOUYKAMH, YpaBHEHHH
OKPY>KHOCTH U ONPSIMOU B KOHKPETHBIX T'€OMETPUYECKUX 3ajJadax, TEeM CaMbIM JIaeTCs
MPEeICTAaBJICHUE 00 U3yUYCHUH TE€OMETPUUCCKUX (DUTYP C TTOMOIIBI0O METOJIOB aJreOpHhl.
YV
KomMyHuKaTHBHbBIE:
Y4uuThIBaTh pa3InyHble MHEHHS U CTPEMHUTHCA K KOOPIMHAIIMK PA3TUYHBIX MO3UIUI B COTPYAHUYECTBE.
KonTtponuposate neicTBus mapTHeEpa.
PeryasituBubie:
Y4YuTHIBaTH NPAaBWIIO B ITITAHUPOBAHUH U KOHTPOJIE criocoba pemienusi. BHOCHTh HE0OX0auMBbIe
KOPPEKTHUBBI B ICWCTBUE TIOCTIE €T0 3aBEPILICHUS HA OCHOBE yuéTa XapakTepa CAeNaHHbIX OIIUOOK.

ITo3HaBaTeJIbHBIE:
Bnaners 06mumM npuémom pemienus 3aaa4d. [[poBoAUTE CpaBHEHUE, CEPUALIMIO U KIIACCU(UKAIUIO 110
3aJJaHHBIM KPUTEPUSIM.

4. COOTHOIIIEHUS MCEHIJLY CTOPOHAMM M VIJIAMU TPEYVIOJIBHUKA

(23 u)

CkanspHOE Npou3BecHre BeKTOpoB. CUHYC, KOCMHYC U TaHTeHC yria. TeopeMbl CHHYCOB H
KOCHHYCOB. Pemenue TpeyroiabHMKoB. CKalgpHOE IPOU3BEIEHUE BEKTOPOB U  €ro
NpPUMEHEHHUE B TEOMETPUUECKHX 3aadax.
Ileab: MNO3HAKOMHMTh YYallUXc C OCHOBHBIMH aITOPUTMAMH PEIIEHHs IIPOM3BOIBHBIX
TPEYrOJbHUKOB.
3HaTh ¥ IOHUMATh:
- IOHATHUS CUHYCA, KOCHHYCa ¥ TaHTeHca 11 yriaoB ot 0° 1o 180°;
- OCHOBHOE TPMTOHOMETPHYECKOE TOKIECTBO;
- (hOpMYJIBI IPHBENEHHUS;
- (hOpMYIIBI IS BEIYMCIIEHHS KOOPAMHAT TOYKHU; COOTHOMIEHUS MKy CTOPOHAMM U yTIIaMU
TPEYroJbHUKA:
- TeopeMy O IIOIIAU TPEYroIbHHUKA;
- TEOPEMBI CHHYCOB M KOCHHYCOB U H3MEPUTEJIbHBIE PAOOTHI, OCHOBAHHBIE HA MCIIOIb30BAHUU STHX
TeopeM;
- ompeJieNIeHHE CKATAPHOTO NPOU3BEICHUS BEKTOPOB;
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- yC.IIOBI/Ie HepHeHILI/IKy.HHpHOCTI/I HCHy.]'IeBBIX BeKTOpOB;
- BBIpQXKEHUE CKAJISIPHOTO TIPOU3BECHHUS B KOOPIUHATAX U €r0 CBOMCTBA.
- METOJBI PELICHUS TPEYTOJIbHUKOB.
YMmerh:
- 00BACHATH, YTO TAKOE YroJl MEX]y BEKTOpaMH;
- PUMEHSTH CKaJSIPHOE MPOU3BEICHUE BEKTOPOB IPH PEIICHUHA F'€OMETPUUYECKHX 3a/1a4.
- CTpOI/ITL YI‘JH:I;
- IPUMEHATh TPUTOHOMETPUUYECKUU anmnapar OpHu peLIeHUH 3a/1a4, BEIYUCIATh KOOPAUHATEI TOYKHU C
MOMOIIIbIO CUHYCA, KOCUHYCA U TaHT€HCa YTIJIa;
- BBIYUCIIATH TUIOMIAb TPEYTOJIbHUKA 110 IBYM CTOPOHAM M YIITy MEXIy HUMH;
- pelars TPEyroabHUKH.

e Cunyc u xocuHyc Jro6oro yria or 0° nmo 180° BBoASTCA ¢ MOMOIIBIO €IMHUYHOMN
MOJIyOKPY>KHOCTH, JTOKa3bIBAIOTCS TE€OPEMbI CHHYCOB M KOCHHYCOB M BBIBOJUTCS €IIIE
onHa (opmylia MIOMAAU TPEyrojibHUKA (IMOJIOBUHA HNPOU3BENEHHUS JBYX CTOPOH Ha
CHHYC yIjla MEXJy HHUMH). DTOT anmnapaTr NPUMEHSETCS K PELICHUIO TPEYyrOJIbHUKOB.
Ckansippoe mpou3BeJACHUE BEKTOPOB BBOJUTCS Kak B (u3uke (MpOU3BEACHHUE JUITUH
BEKTOPOB Ha KOCHHYC yTJla MEXIy HUMH). PaccmaTpuBaroTCsi CBOKWCTBA CKAJISPHOTO
MPOU3BEJACHUS U €ro NpUMEHEHHUE MPU PELICHUH TeoMeTpuueckux 3amad. OCHOBHOE
BHUMaHHUE CJICYET VYJCIUTh BBIPAOOTKE NPOYHBIX HABBIKOB B NPHUMCHCHUU
TPUTOHOMETPHUUECKOTO arnapara Ipyu pelieHUuH reOMEeTPUIECKUX 3a]1a4.

YV

KoMMmyHuKaTUBHBIC:

Y4uThIBaTh pa3Hble MHEHHS U CTPEMHUTHCSA K KOOPIUHAIIMH PA3TUYHbBIX MTO3UIUI B COTPYAHUYECTRE.
PeryasiTuBHbIE:

BHocuTh HE0OX0AMMBbIE KOPPEKTHUBBI B A€HCTBUE MOCJE €ro 3aBEPIICHUSI HA OCHOBE yuéTa
XapakTepa CIeJIaHHbIX OIIHOOK.

ITo3HaBaTe/bHbIC:
Bnanets o6muM nipuéMom pemieHus 3amad. OpueHTHPOBATHCS HA pa3HOoOpa3ue crnocoOoB
pelieHus 3a/1a4.

5. JIJIMHA OKPVYKHOCTHM M Ijaomaab kpvyra (16 49)

I[IpaBunpHble  MHOTOYTOJNBHUKHA. OKpPYy>XHOCTH, OIIMCaHHAsi OKOJO  MPaBUJIBHOTO
MHOT'OYTOJIbHMKa U BIIMCAaHHas B Hero. [locTpoeHue npaBUiIbHBIX MHOTOYTOJIBHUKOB. /{nnHa
OKpy>XHOCTH. [lmomaae kpyra.
Heab: pacmmputh W CHUCTEMAaTHU3UPOBATh 3HAHUSA yYallUXCSd 00 OKPYKHOCTAX H
MHOTOYTOJIbHUKAX.
3HATh ¥ MOHUMATD:
- OIIpEJIEIICHUE PABUIIBHOIO MHOTOYTI'OJIbHUKA;
- TEOPEMBI 00 OKPYKHOCTH, OMTUCAHHON OKOJIO MPABHJIBHOTO MHOTOYTOJIbHUKA, U OKPYKHOCTH,
BIIMCAHHOW B IIPABUJIbHBIA MHOTOYTOJIbHHUK;
- (hopMyIIBI AJ1sT BBIYUCIICHUS yTJIa, IIONIAIA U CTOPOHBI MPAaBHJIBHOTO MHOTOYTOJIBHUKA B pajuyca
BIIMCAHHOW B HETO OKPYKHOCTH;
- (hopMyIIBI JJTMHBI OKPY>KHOCTH U AYTH OKPYKHOCTH;
- (hopmyIIBI TUIOMIAIM KPYTa U KPYTOBOTO CEKTOPa,

Ymern:
- BBIYUCJIATH IJIOLIAU U CTOPOHBI IIPABUIIBHBIX MHOIOYT'OJIBHUKOB, PaINyCOB BIIUCAHHBIX U
ONMMCAHHBIX OKPYKHOCTEH;
- CTPOUTH IIPABUJIbHBIE MHOT'OYTOJILHUKH C IIOMOIIBIO LUPKYJIS U JINHEUKU;
- BBIYUCIIATH JJINHY OKPY’KHOCTH, JNIMHY IYTH OKPY>KHOCTH;
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- BBIYUCJIATH IUIOLIAbL KPyra U KpyroBOro CEKTopa.

e B Hauame TeMbl JaeTcsi OIPEIACIIEHUE IIPaBUJIBHOTO MHOI'OYTOJbHUKA U
paccMaTpHUBAIOTCSI TEOPEMBI 00 OKPYKHOCTSX, OIMCAHHOM OKOJIO MNPaBHIBHOTO
MHOTOyTr'OJIbHUKAa U BOUCAaHHOW B Hero. HeoO6xoaumo paccMOTpeTh MOHSTHUS JJIMHBI
OKPY>KHOCTH H IUIOIIaaAu Kpyra u (Gopmynbl st uX BbluucieHHs. C ITOMOMIBIO
OIMMCAHHON OKPYXHOCTH pelIarTcss  3aJadyd O  IIOCTPOEHUU MPaBUIBHOTO
LIECTUYTOJIbHUKA W MOPABWIBHOTO 2 N -yrojbHUKA, €CJIW JaH NOpPaBWIbHBINA N-
YroJibHUK. @OpMyJibl, BBIpAXXAIOILIME CTOPOHY MNPABUIBHOIO MHOIOYTOJIBHUKA U
paauyc BIIMCAaHHOM B HEro OKPYXXHOCTH YE€pe3 pajuyC ONHCAHHOW OKPYXHOCTH,
HCIIOJIB3YIOTCSl IPU BbIBOAE (OPMYJI JJIUHBI OKPYKHOCTH M IUIOLIAAN Kpyra. BeiBon
OnMpaeTcs Ha HHTYUTUBHOE IIPEJCTABJIEHHE O IIpelesie: IIPH HEOTrPaHUYEHHOM
YBEJIIMYEHUHU YMCJIa CTOPOH IPAaBUJIBHOIO MHOIOYTI'OJbHHMKA, BIIMCAHHOIO B
OKpPYKHOCTb, €r0 IIEPUMETP CTPEMUTCS K JJIMHE 3TOU OKPY>XHOCTH, a IUIOIAAb - K
IUIOIAU KPYyra, OFPaHUYEHHOT'O OKPY>KHOCTBIO.

YV
KomMMyHukaTuBHbBIE:
KonTtponuposate neicTBus nmapTHéEpa.
PeryasitruBHbie:
Y4YuThIBaTh MPAaBUJIO B IUIAHUPOBAHUHU M KOHTPOJIE CIIOCO0A pPEIICHUS.
IIo3HaBaTe/bHbBIE:

Bnanerp o6mum npuémMoM pemmenus 3anad. CTpoUTh peyeBOE BBICKA3bIBAHUE B YCTHOU U
MUCbMEHHOH (dopMe.

6. JABmokenus (8 1)
OtoOpakeHne T1JIOCKOCTH Ha ceOsa. llonsarue naBwkenus. OceBas W IEHTpaJIbHAS
cummMmeTpuu. [lapannensabi iepeHoc. [loBopor. HanoxkeHust 1 ABUXKEHUS.

Ieab: NMO3HAKOMHUTH YYaIIUXCSl C TOHSTHEM [ABMXKEHHUSI M €ro CBOWCTBaMHU, C

OCHOBHBIMU BUJ1aMHU I[BI/I)KCHI/II\/'I, CO B3aMMOOTHONICHUSIMH HAJIOKEHUU U HBHH(GHHﬁ.

3HaTh U IOHUMATh:
- ompeieICHUEe IBUKCHUSI 1 €T0 CBOWMCTBA;
-TIPUMEPHI ABMIKECHUS: OCEBYIO M IIEHTPAJIbHYIO CHUMMETPHUH, TapasjieJbHBIM NEepeHOoC U
TIOBOPOT;
- IpU ABMYKEHUHM JTI00as purypa nepexoauT B paBHYIO eil GUrypy;
- DKBUBAJIEHTHOCTE IMOHSITHI HAJIOKEHUA U JABUXCHUS

YMmern:
- OOBSICHSTH, YTO TAKOE€ OTOOpaKEHHUE TIJIOCKOCTU Ha ceOsi;
- CTPOUTH 00pa3bl GUTYP OPU CUMMETPUSIX, MTapalJIeIbHOM IIEPEHOCE U TIOBOPOTE;
- pelmiaTth 3aga4Yu C IPpUMCHCHUECM I[BI/I}KCHI/II\/’I.

e JIBMKEHHE TUJIOCKOCTH BBOJIUTCSA KaK OTOOpakeHHe IUIOCKOCTH Ha  cebs,
COXpaHSIOIIEe pacCTOsIHUE Mexay Toukamu. I[Ipu paccMoTpeHUMHM BHJIOB JIBMXKECHUH
OCHOBHOE BHHMAaHHE YACIISIETCS MOCTPOCHUIO OOpa30B TOYEK, MPSAMBIX, OTPE3KOB,
TPEYTrOJBbHHUKOB P OCEBOM M LIEHTPAJIBHOW CUMMETPHSX, MTapaJuIeIbHOM HEPEHOCE,
noBopoTe. Ha 3¢ dexTHpIX nmpumepax mokas3bIBaeTCs MPHUMEHEHHE ABWKEHUM MpHU
PCIICHUU T'€COMCTPUUYCCKUX 3aday. ITorsiTHE HATOKEHHUS OTHOCHTCS B AJaHHOM KYpPCC
K YHUCJIy OCHOBHBIX MOHATHUM. /OKa3bIBA€TCs, YTO MOHSITUS HAJIOKECHUS U JBUKECHUS
SIBJIAIOTCSI DKBUBAJIEHTHBIMU: TI000€ HAITOKEHUE SIBIIIETCS JABVOKCHHUEM IINIOCKOCTHU U
oOpaTtHo. M3ydeHue JoKa3aTelbCTBa HE SBIISIETCS OOS3aTEIbHBIM, OJTHAKO CIIEIYET
PacCMOTPETH CBA3b TMMOHSITHUH HAJIOKEHUS U JABUXCHMS.

YV

KoMmyHuKaTHBHBIE:
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KonTponupoBath neicTBUs napTHEpA.

PerynsTuBHbIe:
Y4uuThIBaTh NMPaBUJIO B INITAHUPOBAHUU U KOHTPOJIE crioco0a perieHus.

ITo3HaBaTe/IbHBIC:
Bnanetrs o6mum npuémom pemieHus: 3agad. CTpOUTh peueBO€ BBICKA3bIBAHHWE B YCTHOU U
MMCbMEHHOU popme.

7. HayaJbHbIE CBeAeHUA U3 cTepeoMeTpui (8 4)
IIpenmer crepeomeTpuun. ['eomeTpruueckue Tejia U HOBEPXHOCTH. MHOTOrpaHHUKHU: PU3Ma,
napasuiesyiermune ], nupaMmuia, GOPMYJIIbl Ajis BEIYUCICHUS UX 00BbeMOB. Tena U IMOBEpXHOCTH
BpallleHUs: IWJIUHApP, KOHYC, cdepa, map, (Gopmysabl AjIsi BBIYUCICHHUS WX IUJIOMIAJCH
IIOBEPXHOCTEN U OOBEMOB.
I_Ie.m,: AaTb HA4YaJIBHOC Hpe,Z[CTaBJ'IeHI/IC O TCl1axX U HOBerHOCTSIX B HpOCTpaHCTBe;
ITIO3BHAKOMUTH yqamnxca C OCHOBHBIMHU (I)OpMyJ'IaMI/I JJIA BBIYUCJICHUS Hnoma/:[ei/i
MMOBEPXHOCTEH 1 OOBEMOB TEJI.
3HaTL U IMMOHUMATb.

- qTO I/I3yqaeT CTCPCOMCTPHU,

- UMCTH HpeI[CTaB.IIeHI/Ie O TCJIaxX U HOBerHOCTﬂX B HpOCTpaHCTBe;

- 3HATh (1)OpMy.TIBI JAJIs1 BBIYMCJICHU A nnomaz[eﬁ HOBerHOCTeﬁ n O6’I>CMOB TCJII.
YMmerh:

BBIIIOJHATD YCPTCIKU 'COMCTPHUICCKHUX TCII.

e PaccMoTpeHue TIpOCTEHIIMX  MHOTOTPAHHUKOB  (MpU3MBI, Tapajuielienurena,
MUpaMUibl), 2 TaKXKe TeJl U MOBEPXHOCTEH BpaleHus (MUINHApaA, KOHyca, cdepsl,
mrapa) IMpoBOAUTCS] Ha OCHOBE HATJISIAHBIX NpeACcTaBiIeHU. be3 mpuBiaedYeHuss akcuom
crepeomeTpur. POpMyJibl Ajisl BBIYUCIICHUS OOBEMOB yKa3aHHBIX TeJl BBIBOAATCS Ha
ocHoBe mnpuHuHIa KaBambepu, GopMyJsbl 1UIsi BBIYHMCICHUS TUIOMIaei OOKOBBIX
MMOBEPXHOCTEH LMIMHApPA M KOHyCa MOJYYalTCs C IIOMOIIBIO pPa3BEPTOK OTHUX
MOBEpXHOCTEH, hopmya romnaau cepsl npuBoaUTCS 6€3 000CHOBaHUS.

yvia

KommyHukaTuBHbIC:
Y4uTbCS BBITOHATH PA3IMYHBIE POJIH B TPYIIIE (JIUAEPA, UCTIOTHUATEINS, KPUTHKA).

PerynastuBHeblie:
Y4YuTHIBaTh MPAaBWJIO B TUIAHUPOBAHUU M KOHTPOJIE CIIOCO0a pEelIeHUs; YUUThCS IJIAaHUPOBATh
y4eOHYIO 1eITeIbHOCTh Ha YPOKe.

Ilo3HaBaTenbHbBIE:
Brnanete o6muM npuémoM pemieHus 3anad. CTpoUTh peyeBOE€ BBICKA3bIBaHHME B YCTHOM U
MHUCbMEHHOU opme.

8. 00 akcuomax reomeTpuu (2 4)
Becena 00 akcuomax 1o reoMeTpHUHu.
Heab: mate Oojiee riryOOKOE€ TIPEACTABJICHUE O CHUCTEME aKCHOM IUITAaHUMETPHU H
aKCUOMAaTHYECKOM METOJIC.
3HATH M MIOHUMATH:
- AKCMOMAaTUYECKOE NOCTPOECHUE T€OMETPHUH;
- OCHOBHBIE aKCHOMBI €BKJIUJOBOM TeOMEeTpUH, reomerpuun JlodaueBCKoro.

e B 5aHHOW TeMe pacCKa3bIBA€TCSI O Pa3JIUYHBIX CHUCTEMAaxX akKCHOM TI€OMETPHUHU, B
YaCTHOCTHU O pa3jIMUHbIX crioco0ax BBEJIEHUs] MOHATHUS paBEeHCTBa QUTyD.
YV
KoMmyHnKaTuBHBIE:
JIOHOCHUTB CBOIO MO3ULUIO 70 APYTUX: OPOPMIIATH CBOIO MBICIb B YCTHOW U TUCBMEHHON PEyHu.
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PerynsiTuBHbIie:
OcCylecTBISITh UTOTOBBIN U MTOIIATOBBIN KOHTPOJIb MO PE3yJIbTaTy.
IHo3naBaTeabHbIE:
[TpoBOoaUTH CpaBHEHHE, CEPHUALIMIO U KJIACCU(UKAIIUIO 110 3aJITaHHBIM KPUTEPUSIM.

9. [ToBTOpenue. Pemmenne 3aaay (13 u)
3akperuieHre 3HaHWW, YMEHHUI ¥ HaBBIKOB, OJYYEHHBIX Ha YPOKax IO JaHHBIM TeMaM (Kypc
reomeTpun 9 kiacca). YMeHue padoTaTs ¢ pa3andHbIMA UCTOYHUKAMU UH(pOpPMAaLINH.

Hean: IToBTOpeHue, 06001IeHNEe U CUCTEMAaTHU3alllsl 3HAHUW, YMEHHUM W HABBIKOB 3a
Kypc reomerpun 9 kinacca. Iloagroroska k I'MA.
YMern:
- OTBEYATh HA BOIIPOCHI IO U3YYECHHBIM B TEYCHHUE T'OJ]a TEMaM;
- MPUMEHSTH BCE U3YYCHHBIC TEOPEMBI IIPH PEIICHUH 33134,
- peniaTh TECTOBbIE 3a/1aHKs 0a30BOr0 YPOBHS,
- pemaTh 3aJa4M MOBBIIIEHHOTO YPOBHS CJI0KHOCTH.

YV
KoMMmyHuKaTUBHBIC:

YuuTheIBaTh pa3sHble MHEHMS M CTPEMUTBHCA K KOOPAHMHALMM PA3JIMYHBIX MO3ULUNA B COTPYIHHYECTBE.
Caymare Ipyrux, OelTaTbCs NIPUHUMATh JPYTYIO0 TOUKY 3pEHHs, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY
3pEHU.

PeryasitruBHbie:
OcCymiecTBIATh UTOTOBBIA U TOIIATOBEBIN KOHTPOJIb 110 pe3yabTary. BHOCHTE HE00X0UMBIE
KOPPEKTHBBI B JICHICTBHE IOCIIE €r0 3aBEpIIEHUS Ha OCHOBE yuéTa XapaKTepa C/IelIaHHbIX OLUIHMOOK.

Ilo3HaBaTeJbHDBIE:
[IpoBoIUTH CpaBHEHME, CEPUAIMIO U KJIIACCU(PUKALIMIO TI0 33JaHHBIM KPUTEPHUSIM. AHATU3UPOBATH
yCJIOBHS ¥ TpeOOBaHUS 3a/1a4.

Y4yeOHo-MeTOANYECKNH KOMILIEKT

Yueonuk «l'eomerpus 7-9» nns obmeodpazoBarenbHbix yupexaenui JI.C. Aranacsn, B.®d.byry3os,
C.b. Kamomres u np. 20-e u3z. - M.: [Ipoceemenue, 2010. - 384 c.

JlonoTHUTEIbHASI JIUTEPATYpa:

1) I'eomeTpust. 9 kiacc. Aunakrudeckue Matepuaibl. 3uB B.I'. 11-e u3a. - M.: TIpocsemenne, 2009. -
127 c.

2) Nzyuenue reomerpuu B 7-9 kiaccax. [Tocooue mns yunrteneid. ArtanacsH JI.C. u ap.

7-e uzn.- M.: IlpocBemenne, 2009. - 255 c.

3) I'eometpus. Paboune mporpammsl o yueOnuky JI.A.Atanacsaa,7-9 kinaccsl. MznarenbeTBo
«Yuutens» Bonrorpan. Asropsi-coctaBurenu H.A.Kum, H.11.Ma3yposa. 2013 r.

HNHTepHET-pecypcebl:

1. ®enepabHbIil HHCTUTYT MEAArOrHYECKUX U3MepeHuit Www.fipi.ru
2. denepalbHBINA HEHTP TECTUPOBAHUS WWW.rustest.ru

3. PocO6pHamzop www.obrnadzor.gov.ru

4. Poccuiickoe oOpa3oBanue. depepanbHplid mopran edu.ru
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http://www.fipi.ru/
http://www.rustest.ru/
http://www.obrnadzor.gov.ru/
http://edu.ru/

5. denepanbHOE areHCTBO M0 0Opazosanuto PO ed.gov.ru

6. ®enepanbHbBIi cCOBET Mo yueOHMKaM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparuu
http://fsu.edu.ru

7. OTKpBITHINA OaHK 3aJJaHHI IO MAaTEeMaTHKE
http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

8. Caiit Anekcanapa Jlapuna http://alexlarin.net/

9. CeTh TBOpYECCKHX yuHTeseh http://www.it-n.ru/
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KaﬂeH)IapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHUE B 9 B KJIacce

Hara no Hara No Tema ypoka Byl yueGHO#M Buast TpeboBanus K ypOBHIO
TUIany ¢dakTu- | ypoka JeSITeTbHOCTH KOHTPOJIS MOJITOTOBKU
yeckast oOyJaromuxcs
1. BBoaHoe noBropenne (64 )
2.09.16 1 Tpeyronsauku. [TonoOHBIE NunuBunyans DO 3HATh H IOHUMATD:
TpeyrobHUKH. COOTHOMICHMS MEXK Y Has pabota MOHATHUS: MeJIMaHa, OUCCEKTpuUca, BEICOTA, TPEYroJIbHHKA,
CTOPOHAMH U yIJIAMH TPEYroJdbHHUKA rapajuieJiorpamMm, Tparemnus, poMO, KBaapar.
5.09.16 2 Tpeyronsauku. [Tono6HbIC Pemenue nap, NPK VYMeTh:
TPEYTONbHAKH. COOTHOMIEHHAA MEXIY IPUMEPOB € BBIIOJIHATH 3a]a4y U3 paszenoB Kypea VIII kiacca,
CTOPOHAMMU H yIJIaMH TpeYTrOIbHIKA KOMMCHTHPOBaA UCIOIIB3Ys Teoputo: Teopema [Iudaropa, cBoiicTBO
HACM CpenHEeH TMHUM TPEYroJIbHUKA, ()OPMYJIbI BBIYUCIICHUS
3 Hetbipexyronbunky. Hapanienbuble 1 Pemenne ©O, MIP | nnomamum Tpeyronsuuka; cBoiicTBa, IPU3HAKH
TNCPHCHANKYIIAPHEIC HPMBIC. IIPUMEPOB C napajesaorpaMmma, pomMoa, IpsMOYTOJIbHUKA.
[Tnomam KOMMEHTHPOBA
HUEM
4 Uetsipexyronpauky. [lapamiensasie u Pemenne @O, UJP
NEPNCHAUKYIAPHBIC IPAMBIC. HpI/IMepOB C
[Tnomam KOMMEHTHUPOBA
HUEM
5 OKpYXHOCTb. YTJIbI U OKPYKHOCTb. Pemenue @O, I1P
BrivcaHHBIE U ONTMCaHHBIE MIPUMEPOB C
TPEYroOJIbHUKHU U YCThIPEXYT'OJIbHUKH KOMMEHTHPOBA
HUEM
6 Koumponvnas paboma na noemopenue KP
Kypca 7-8 knacca
2. I'maBa IX. Bektopsl (12 9)
9.09.16 7 §1 IlonsTue BekTopa Pabora c @0, UJIP 3HATH M IOHUMATD:
[TonsiTue BekTopa. PaBeHCcTBO y4eOHUKOM MOHSITUS BEKTOPA, HYJIEBOTO BEKTOPA, JITUHBI BEKTOPA,
BeKTOpOB. OTKJIaIbIBaHUE BEKTOPA KOJUTHHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB.
OT JaHHOW TOYKU. 1.76-78 Ymersb:
OTKJIQ/IBIBATh BEKTOP OT TAHHOW TOYKH.
12.09.16 8 §2 CnoxxeHue U BbIYUTAaHUE CocraBnenue OCP, T3 3HATh M NOHUMATD:
BEKTOPOB OTIOPHOTO - OTIepaly HaJl BEKTOPaMHU B TEOMETPUUYECKON opme
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CymMma IByX BEKTOPOB. 3aKOHBI KOHCIIEKTa (MpaBUIIO TPEYTrOIbHUKA, PABUJIO MApaJUIeIOrpaMma,
clIoKeHHs BeKTOpoB. [IpaBuiio MPABUII0 MHOTOYTOJILHHKA, TPABUIIO TOCTPOCHHS
napajuienorpamma. 1.79-80 Pa3HOCTH BEKTOPOB U BEKTOPA, MOJIYYAOLIErocs Ipu
16.09.16 9 CymMa HECKOJIbKUX BEKTOPOB. VYuebHas @0 YMHOXEHUH BEKTOpA Ha YUCIIO);
. 81 MpaKTU4YeCKast - 3aKOHBI CJIOKEHHSI BEKTOPOB, YMHOKEHHS BEKTOpa Ha
pabota YHCIIO;
19.09.16 10 Brruutanue BeKTOpoB. 1m.82 Pemenue nJp - opMyITy JUISI BBIYMCIICHUS CPEAHEH JIMHUM TPaESIUu.
YMHOKEHHE BEKTOpa Ha YUCIIO MIPUMEPOB C YMers:
KOMMEHTHUPOBA - TIOJIb30BATHCSI MPABUIIAMHU [IPH MIOCTPOSCHUH CYMMBI,
HUEM Pa3HOCTH BEKTOPOB; BEKTOPA, OTYUAIOIIETOCS MTPH
23.09.16 11 §3 YMHOKEHHE BEKTOpA HA YUCIIO. CocraBnenue oCp YMHOKCHHMH BEKTOpA HA YUCIIO;
[IpumeHeHne BEKTOPOB K PEIICHUIO OIIOPHOTO - HPUMCHATH BEKTOPBI K PCIHICHUIO 3a1a4,
3ajad. 11.83 KOHCIIEKTa - HaXOJIUTh CPEIHIOI0 JIMHUIO TPEYTOJIbHUKA;
26.09.16 12 | [IpumeneHmne BEKTOPOB K pemennio | MHauBuIyas NPK packanbBaTh BEKTOP.
3aad.. Hasi pabota ¢
CaMOOLICHKOM
30.09.16 13 | IIpumeHEeHNE BEKTOPOB K PEIICHUIO Pemenue I1P
3ajad. .84 IIPUMEPOB C
KOMMEHTHUPOBA
HUEM
3.10.16 14 | CpenHsist TuHUS Tpanenuu. .85 CocraBnenue o0
ITpoBepounas paboTa o teme OIIOPHOTO
«[IpumeHeHme BEKTOPOB K KOHCIIEKTa
PELICHHIO 3a]1a1»
15 | CpenHsist TuHUS Tpanenuu. mn.85 Pemenne @0
ITpoBepounas paboTa 1o teme MIPUMEPOB C
«[ITpumeHeHme BEKTOPOB K KOMMEHTHPOBA
PELICHHIO 3a]1a4» HUEM
16 | CpenHss TMHUS Tpanenuy. .85 Pemenue o0
[TpoBepounas paboTa o teme MIPUMEPOB C
«[IpumMeHeHre BEKTOPOB K KOMMEHTHPOBA
PELICHHIO 3a/1a4» HUEM
17 | CpenHsist TuHUS Tpanenuu. mn.85 Pemenue ®0,CP
ITpoBepounas paboTa o teme MIPUMEPOB C
«[TpuMeHeHne BEKTOpOB K KOMMEHTHPOBA
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PCIICHUIO 3a1a4)

HUEM

18 | Cpeansas nuHuUs Tpaneuuu. .85 Pemenue @0
[IpoBepounas pabora o reme MIPUMEPOB C
«[IpumeHeHre BEKTOPOB K KOMMEHTHUPOBA
PELICHHUIO 32124 HUEM
3. I'naBa X. Metoa koopauHnar (14 4)
7.10.16 19 §1 KoopauHnatel BekTopa Pa6ora c I1P 3HATh ¥ MOHUMATh:
Pasnoxxenue BekTopa 1o 1BymM y4E€OHUKOM, - IEMMY U TEOPEMY O Pa3JI0KEHUU BEKTOPA IO IBYM
HEKOJUTMHEApHBIM BEeKTOpaMm. 11.86 COCTaBIICHUE HEKOJJTMHEAPHBIM BEKTOpaMm;
OIIOPHOTI'O - IOHATHE KOOPAMHAT BEKTOPA; IIPABUIIA IEHCTBUM HAJl
KOHCIIEKTa BEKTOPAMHU C 33JJaHHBIMU KOOPJMHATAMU;
20 | §1 Koopaunatsl BeKkTOpa Pemmenne - IOHATUE PaJNyC-BEKTOPA TOUKH;
Pasnoxxenue BekTopa 1o 1BymM MIPUMEPOB C - (opmyIIBI KOOPIUHAT BEKTOpA Yepe3 KOOPAUHATHI €ro
HEKOJUIMHEApHbIM BEKTOpaM. 1.86 | KOMMEHTHPOBa KOHIIa M HayaJla, KOOPJAMHAT CEpeANHbI OTPE3KA, JJIUHBI
HUEM BEKTOPA U PACCTOSIHUS MEKIY ABYMS TOUKAMU;
21 Pemenue 3anau. Pasnoxxenue - YPaBHEHUSI OKPYKHOCTH M IIPSIMOM, OCEH KOOPJAMHAT.
BEKTOpA M0 IBYM HEKOJUTMHEAPHBIM YMmerh:
BEKTOpaM - packia/bIBaTh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
10.10.16 22 | KoopauHatel BeKTopa. 1m.87 Pemenue 0l0) BCKTOPAM;
IIPUMEPOB C - HaXOJIUTh KOOP/AMHATHI BEKTOPA,
KOMMEHTHPOBA - BBITIOJIHATH JCHCTBUS HAJl BEKTOPaMH, 3aJaHHBIMU
HUEM KOOpJAnuHaTaMu,
14.10.16 23 §2 Ilpocreiiue 3aga4uu B VYyebnas T - pelath NPOCTEHIINE 3a1a41 B KOOPJUHATAX U
KOOpAWHAaTax MpaKTUYeCcKas HCII0JIB30BATh UX IMPHU PCHICHUN 0oJIee CIOXKHBIX 3aaa4,
CB?I3B MC)KI[y KOOpI[I/IHaTaMI/I pa60Ta - 3aIIUCBhIBATH ypaBHeHI/ISI HpHMBIX nu OKPY)KHOCTGP’I,
BEKTOpa U KOOpJIUHATAMH €T0 WCIIOJIb30BaTh YPAaBHEHUS IIPU PEILICHUH 3a]1a4;
Havaya U KOHIIA. I1.88 - CTPOUTH OKPYKHOCTH U MPSIMBIE, 3aJaHHBIC
17.10.16 24 [Ipocreiimume 3agauu B NunuBuayanb nap YpaBHCHUSIMU.
KOoopJauHaTax 1.89 Has pabota ¢
CaMOOLICHKOM
25 | Pemenwue 3amau. [Ipocteiimme
3a/la4¥l B KOOPJIMHATAX
21.10.16 26 | §2 YpaBHeHUE OKPY)KHOCTH U CocraBnenue OCP, T3
IpsAMOI OIIOPHOT'O
YpaBHeHHE JTUHUH HA TJIOCKOCTH. KOHCIIEKTa
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YpaBHeHne okpykHOCTH. 11.90-92

24.10.16 27 | YpaBHeHuUs1 OKpyKHOCTH. Perenne Pemenue JP3
3azad. IPUMEPOB C
KOMMEHTHPOBA
HUEM
28.10.16 28 | YpaBHeHue npsimoid. Pemenne Pemenue T
3aza4 IPUMEPOB C
KOMMEHTHUPOBA
HUEM
29 Pemrenue 3amau. NunuBunyans HNPK
Has pabora ¢
CaMOOILICHKOM
30 Pemenue 3amauy. Pemenue
IPUMEPOB C
KOMMEHTHPOBA
HUEM
31 Pemenue 3amauy. Pemenue
IPUMEPOB C
KOMMEHTHPOBA
HUEM
18.11.16 32 | Koumpoavnas paboma Ne I no YyeOHas I
meme «Memoo KoopouHamy. IIpaKTU4ecKas
pabora
4. 'masa XI. CooTHOLIEHHS MEeKIY CTOPOHAMM M YIJIaMu TpeyrojabHuka. CkajisipHoe npou3Be/ieHue BeKTOPOB. (234acoB)
21.11.16 33 | §1 Cunyc, KOCHHYC U TaHTEHC yTJIa Pabora c 3HATH U MOHMMATH:
CuHyc, KOCUHYC, TAaHTEHC yTJIa, yu4eOHUKOM - IIOHATHS CUHYCA, KOCHHYCa U TaHTeHca 171 YrioB ot 0°
OCHOBHOE TPUTOHOMETPHUECKOE 10 180°:
TOXKACCTBO - OCHOBHOE€ TPUT'OHOMETPHUUYECKOE TOXKICCTBO;
. 93, 94 - opmymBI IpUBEICHNUS;
34 §1 CuHyc, KOCUHYC U TAaHT'€HC yIia Pabora ¢ - (OopMyITBI TSI BEIYMCTIEHUS KOOPAWMHAT TOYKH;
CuHyc, KOCHHYC, TAHTCHC YIIIa, Y4EeOHHKOM, COOTHOIICHMSA MEXKY CTOPOHAMM U yTJIaMHU
OCHOBHOE TPUTOHOMETPHUECKOE yueOHas TPEyroJILHUKA:
TOXKIACCTBO IIpaKTHYICCKast - TEOpEMY O IUIOLIAaaU TPEYrOJIbHUKA,
m. 93, 94 pabora B - TEOPEMBI CHHYCOB M KOCHHYCOB M M3MEPHUTEIbHbIE
napax
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25.11.16 35 | ®opmynbl npuBeaeHus. DopMyIibl Cocrasnenune @O0, CP
JUIs1 BBIYMCIICHUS. KOOPAUHAT TOUKU OTIOPHOTO
m. 94, 95 KOHCIIEKTa
28.11.16 36 §2 CooTHOILIIEHUST MEKTY Pabota c ocCp
CTOpPOHAMH U yIJIaMu y4eOHUKOM,
TPEYTOJIbHUKA. yueOHas
Teopema o momanu IIpaKTUYeCcKast
TPEyroJbHUKOB. TeopeMa CUHYCOB pabora B
11.96, 97 napax
37 | Teopema o iomaan
TPEYTOJbHUKOB.
38 Teopema cuHyCOB
39 Pewtenue 3amay nmo reme
CooTHoIIEHUS MEX/ly CTOPOHAMU
U YIJlaMH TPEyTOJIbHUKA.
40 Pewenue 3amay mo reme
CooTHoOIIEHUS MEX/ly CTOPOHAMU
U YrJlaMH TPEyTOJIbHUKA.
41 | Pemenue 3a1a4 no teme
CooTHOIIEHUsI MEXKIY CTOPOHAMU
W YTJIaMH TPEYTOJIbHUKA.
2.12.16 42 Teopema kocunycoB 1. 98 NunuBugyansb HJIP
Has pabota ¢
CaMOOLICHKOM
43 | Teopema kocuHycOB 1I. 98
44 | Pemenue TpeyroapHUKOB 1. 99
45 | Pemenue TpeyroapbHUKOB 1. 99
5.12.16 46 | Pemenue TpeyrojabHUKOB I1. 99 0l0)
9.12.16 47 | UsmepurenbHble padoTel 1. 100 VYyeOHnas T
MpaKTUYecKas
pabora
12.12.16 48 §3. CkansipHOE IpOU3BEAECHUE NunuBunyans HNPK

paboThl, OCHOBaHHBIC HA UCIIOJIb30BAHUHU ATHX

TEOpEM;
- OIIPEACIICHHE CKAISIPHOTO ITPOU3BEICHUS BEKTOPOB;
- }’CJIOBI/IC HepHGHI[I/IKy.]ISIpHOCTI/I HeHy.HeBLIX BeKTOpOB;
- BBIpQXXEHUE CKAJIIPHOTO IIPOU3BEICHUS B KOOpAMHATAX
M €r0 CBOMCTBA.
- METOJIbI PEIICHUS TPEYTOJIbHUKOB.

YMmeThb:

- OOBSCHATD, YTO TAKOE YTOJ MKy BEKTOPaMHU;
- IPUMEHSTH CKaJISIPHOE NMPOU3BEICHUE BEKTOPOB MPHU
peIICHUU TEOMETPUICCKUX 3a/1a4.
- CTPOUTH YIJIbI,
- TIIPUMEHSTh TPUTOHOMETPUUECKUM ammapar IpuU
PCIICHHUH 3aJa4, BBbIYHCIIATH KOOleI/IHaTBI TOYKHN C
MOMOIIIBIO0 CHHYCA, KOCUHYCA U TAaHTEeHCa yIJa;
- BBIYUCJISTH IIJIOIIAAb TpGerJII:HI/IKa 110 ABYM CTOpOHaM
U yTIIy MKy HUMU;
- pelarb TPEeyrojJbHUKH.
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BEKTOPOB Hasi pabota ¢
VYron mexay Bektopamu. 1. 101 CaMOOLCHKOM
16.12.16 49 CkanspHoe Mpou3BeICHNE NunuBunyans I1P
BEKTOPOB B KOOPJIMHATAX U €T0 Has paboTa ¢
coricTBa 11.102, 103 CaMOOIIEHKOH
19.12.16 50 | CgoiicTBa CKaIsIPHOTO VYuebHas JAP3
npousBeneHus m.104 MpaKTuyecKas
pabota
23.12.16 51 | IlpumeHEeHUE CKAISAPHOTO Pemenue T
MIPOU3BE/ICHUS BEKTOPOB K MIPUMEPOB C
pEIICHHUIO 3a/1a4. KOMMEHTHPOBA
HUEM
52 Pewenue 3amay mo reme
«COOTHOIICHUS MEXKy CTOPOHAMH
U yIJIaMU TPEYTOIbHUKAY.
53 | Pemenwue 3aga4 o Teme
«COOTHOIIECHUS MKy CTOPOHAMHU
Y yIJIAMH TPEYTOIHHHUKAY.
26.12.16 54 | Kommponvuas paboma Ne 2 no Ol
meme « CoomHoulenuss MerHcoy
CMOPOHAMU U YeaMU
Mpey2oIbHUKAY.
55 | Ananu3 omnbok B KoHTponbHOU
pabore 2
5. T'nasa XII. JliuHa OKPYKHOCTH U IJIomaab Kpyra (164)
13.01.17 56 | §1. IlpaBunbHble MHOTOYTONBHUKHU. | CocTaBieHHe @O0, T3 3HATH U NOHMMATH:
[TpaBWIIBHBIN MHOTOYTOJIBHHK. OTIOPHOTO - OIpEeJICIICHHE TTPABIIILHOTO MHOTOYTOJIbHHKA;
OKpy>KHOCTb, OTIMCAHHASL OKOJIO KOHCIIEKTa - TeOpeMbI 00 OKPY>KHOCTH, OMICAHHON OKOJIO
MIPABIIIBHOTO MHOTOYTOJIbHHKA MPaBMWIIBHOTO MHOTOYTOJIbHHUKA, H OKPYKHOCTH,
n. 105-107 BIIMCAaHHOW B IPAaBWIbHBIA MHOI'OYTOJIbHUK;
16.01.17 57 DopMyIibl AJ1 BBIYUCICHUS Pabora c HNPK - (opMyITBI TSI BRIYKUCICHUS YA, TUIOIIAH U CTOPOHBI
TUIOMIA/IA TTPABMIIEHOTO Y4eOHUKOM MPaBIWJIBHOTO MHOTOYTOJIFHUKA U payca

MHOI'OYT'OJIbHUKA, €I'0 CTOPOHBI U
paguyca BOUCAaHHOM OKPYKHOCTH
. 108

BIMCAHHOW B HETO OKPYHOCTH;
- (opMyIIBI JUTMHBI OKPY>KHOCTH U AYTH OKPYKHOCTH;
- (opMyITBI TJIOMIAU KPYTa U KPYTOBOTO CEKTOPA;
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20.01.17 58 Pemtenue 3am1a4 Ha BEIYKCIIEHNAE Pemenne DO
TUIOMIA/IA, CTOPOH MIPABUIILHOTO MIPUMEPOB C
MHOT'OYTOJIbHUKA M PaINyCOB KOMMEHTHPOBA
BIIMCAHHOM M OIMCAaHHOM HUEM
OKPY>KHOCTH.
59 Pemrenue 3a1a4 Ha BBIYKMCIICHUE Pemenue
TJIOIAH, CTOPOH MPABHIIBHOTO MIPUMEPOB C
MHOTOYTOJIbHUKA U PaTNyCOB KOMMEHTHUPOBA
BITMCAHHOM M OIMCAaHHOM HUEM
OKPYKHOCTH.
60 Perienne 3a1a4 Ha BEIYUCICHHE Permrenue
TJIOIAIH, CTOPOH MPABHIIBHOTO MIPUMEPOB C
MHOT'OYTOJIbHUKA ¥ PaJINyCOB KOMMEHTHPOBA
BIIMCAaHHOM M OIHMCAaHHOM HUEM
OKPYKHOCTH.
23.01.17 61 | IlocTpoeHune nmpaBMIBHBIX NunuBuayansb nap
MHOTOYTOJIBHUKOB 11.109 Has pabora ¢
CaMOOIICHKOM
27.01.17 62 §2. JlnmuHa OKPYKHOCTH | TUIOIIA/Ib Pemenue
Kpyra MIPUMEPOB C
JlinHa okpyxHOCTH. 11. 110 KOMMEHTHPOBA
HHUEM
63 §2. JInuHa OKpYXHOCTH M IIOIIA b
Kpyra
JlinHa okpyxHOCTH. 11. 110
30.01.17 64 [Tnomane kpyra. [lnomans YueOHas OCP
Kpyrosoro cekropa. . 111, 112 IIpaKTHYeCKast
pabota B
napax
65 [Mnomane kpyra. [lnomans
Kpyrosoro cektopa. n. 111, 112
3.02.17 66 Pemenue 3amay mo TeMe Iri1aBbl YuyeOHas HNPK
«/lmmHa OKPYKHOCTH | TUTOIIA/Tb MpaKTUIeCcKast
Kpyray. pabota
6.02.17 67 Pemenue 3agau Vuebnas [O]0)

YMmeThb:

- BBIYUCJIATH TUIOMIAIU M CTOPOHBI MTPaBUIBHBIX
MHOT" OyI‘OHBHI/IKOB, pal[I/IyCOB BIIMCAHHBIX U
OTIMCaHHBIX OKPY>KHOCTEH;

- CTpOI/ITB HpaBI/IHbHBIG MHOFOerJIBHI/IKI/I C ITIOMOIIIBIO
IUPKYJIS ¥ JIMHEHKY;

- BBIYUCIIATE UINHY OKPYXKHOCTH, JIUHY IYI'd
OKPY)KHOCTH;

- BEIYHUCIIATH IUIOIIAAb KpyTra U KPyroBOI'O CEKTOpA.
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IIpaKTUUYCCKaA

pabota
10.02.17 68 Pemenue 3amau. I1P
13.02.17 69 | Pemenwue 3amau NunuBunyans AP3
Has pabora ¢
CaMOOLCHKOM
17.02.17 70 Pewenue 3amau VYyebOuas
MpaKTUIeCcKast
pabora
20.02.17 71 | Konmponvnas paboma Ne3 no OIIN
meme «/[nuna oKpys’cHOCmuU U
naowWadb Kpyeay
. I'mapa XIII. [IBu:kenusn (8 1)
24.02.17 72 §1 IloHsaTHE ABMIKEHUS Pabora ¢ T3 3HATHh U IOHUMATh:
OTto0pakeHue MmIOCKOCTH Ha ceOsl. y4eOHUKOM - ompejieJIeHUE ABUKEHHS U €r0 CBOMCTBA,;
[Tonstue nBuxenus. OceBas u -IIpUMEPbI ABMIKCHUS: OCEBYIO U IICHTPAIBLHYIO
[EHTPAJTbHAS CAMMETPHUH. CUMMETPHH, NTapaJUICIIbHBIN IEPESHOC U IIOBOPOT;
m 113-115 - IpU ABUKEHUM JII00as purypa nepexogur B
27.02.17 73 §2 IlapannenbHblid IEpeHoC 1 Pabota c OCP paBHYIO eii purypy;
MOBOPOT y4eOHUKOM, - DKBUBAJICHTHOCTH MOHSITHU HAJIOKEHUS U
[TapamtensHbiil neperoc 1. 116 yueOHast JIBUOKEHUS
MpaKTU4ecKas Ymers:
pabora B -OOBSICHATh, UTO TAaKO€ OTOOpa’K€HUE IUIOCKOCTH
napax Ha ceOs;
3.03.17 74 | Tloopor 1. 117 CP -CTpoUTh 00pa3bl (GUTYp TIPU CHMMETPHSIX,
6.03.17 75 Pemenue 3amau Pemenue HNPK napamuieJIbHOM IIEPEHOCE U ITOBOPOTE;
HPUMEPOB C - peuiaTh 3aJ1auu ¢ IPUMEHEHHUEM JIBUKCHUH.
KOMMEHTHPOBA
HUEM
10.03.17 76 Pemenue 3amau NunuBunyans JIP3
Has pabota ¢
CaMOOLIEHKOM
13.03.17 77 Pemenue 3amau VYuebnas dO
MpaKTUIecKas
pabora
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17.03.17 78 3adeT 1o Teme «JIBHKEeHHS» VYyebnas Cp
MpaKTUIeCKast
pabora
20.03.17 79 | Konmponvnas paboma Ne 4 no I
meme: «[lsudicenusny
7. 'naBa XIV. HauajbHble cBeleHus1 u3 crepeoMerpuu (8 yacos)
24.03.17 80 §1 MHororpanHuKu Pa6ora c T3 3HaTh U IOHUMATh:
[Ipenmer crepeomerpun y4eOHUKOM -4TO U3yYaeT CTEPEOMETPUSI;
n. 118. Muororpannuk. [Tpusma. -UMETh NPEeJCTaBICHUE O TejaX U MOBEPXHOCTSIX B
[Tapannenenunen OPOCTPAHCTBE;
n. 119-121 -3HaTh (OPMYIIBI [JsI BBIYHCIICHUS TUJIOMIAAeH
3.04.17 81 O6bem Tena m. 122 VYyebnas oCP MMOBEPXHOCTEH U 0OBEMOB TEJI.
MIpaKTU4ecKas YMeTh:
pabota B BBITIOJTHSITh YEPTEIKU T€OMETPHUUCCKUX TEI.
napax
7.04.17 82 CaoiicTBa MPsIMOYTOJILHOTO CocraBnenue nap
napasuieNienunea OTIOPHOTO
m 123 KOHCIEKTa,
10.04.17 83 | Ilmpamupa m. 124 Pemenue NPK
IPUMEPOB C
KOMMEHTHPOBA
HUEM
14.04.17 84 §2 Tena u MOBEPXHOCTH BpaIICHUS Pabota c O
Huwmaap . 125 y4eOHUKOM
17.04.17 85 | Konyc m. 126 VYyeOHnas OCP
MpaKTU4ecKas
pabora
21.04.17 86 | Cdepaumap m. 127 NunuBuayanb T3
Has pabota ¢
CaMOOLICHKOM
24.04.17 87 Cdepa u map n. 127 JAP3
8. O6 akcuomax reometTpun (2 4)
28.04.17 88 | O06 akcuomax IIaHUMETPUU Pabota ¢ Ol0) 3HATH U NIOHUMATD:
YIeOHUKOM - aKCHOMAaTHYeCKOe TIOCTPOCHUE TeOMETPHH;
5.05.17 89 | O6 akcuomax IIaHUMETPUU 00) - OCHOBHBIE AKCIOMBI €BKJIMI0BOI T€OMETPHH,
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| reomerpun JlobaueBckoro.

9. lMoBTopenue. Pemenue 3axau (13 u)

8.05.17

90

IToBTOpenue. Pemenune 3amay.

Pemenue
MIPUMEPOB C
KOMMEHTHUPOBA
HUEM

WJIP

YMerTh:
- OTBCUYATh HaA BOHpOCBI 110 I/I3ytleHHBIM B TCUCHHUC roga
TeEMaM;
- IIPUMEHATD BCE U3YYCHHBIE TEOPEMBI IIPU PEIICHUU

12.05.17

91

IToBTOpenue. Pemenune 3amay.

NuauBunyans
Has pabota ¢
CaMOOIICHKOH

TIP3

3ajay;
- pemaTh TECTOBBIC 3a7aHUs 0a30BOT0 YPOBHS;
- pelaTh 3a/1a4u IOBBIILIEHHOI'O YPOBHS CJIOKHOCTH.

15.05.17

92

IToBropenue. Pemenue 3anau.

YyeOHas
MpaKTU4YeCKast
pabora

19.05.17

93

Hmoeosas konmponvrnas paboma

OIIN

22.05.17

94

IToBTOpenue. Pemenue 3amauy.

Vuebnas
MIpaKTUIeCcKast
pabora

CP

95

[ToBropenue. Pemenne 3anau.

Pemenne
MIPUMEPOB C
KOMMEHTHUPOBA
HUEM

0l0)

96

[ToBropenue. Pemenne 3anau.

Pemenne
MIPUMEPOB C
KOMMEHTHPOBaA
HUEM

@0

97

[ToBrOopenue. Pemenne 3anau.

Pemenne
MIPUMEPOB C
KOMMEHTHPOBaA
HUEM

o0

98

[ToBTrOopenue. Pemenne 3anau.

Pemenne
IIPUMEPOB C
KOMMEHTHPOBaA
HUEM

@0, CP

99

[ToBTrOopenue. Pemenne 3anau.

Pemenue
MIPUMEPOB C
KOMMEHTHPOBA

o0
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HHUEM

100 | IloBropenue. Penenue 3anay.

Pemenue
MIPUMEPOB C
KOMMEHTHPOBA
HUEM

@0

101 | [ToBropenwue. Pemenue 3anauy.

Pemenue
MIPUMEPOB C
KOMMEHTHPOBaA
HUEM

HNPK

102 | [ToBropenwue. Pemenue 3anauy.

Pemenune
MIPUMEPOB C
KOMMEHTHUPOBA
HUEM

HNPK

OCP — oOyuaroiasi caMmocTosiTeNibHasi paboTa
JP3 — nuddepennmpoBanHoe penieHne 3aaa4d
®O- (ppoHTaNTBHBIN ONPOC

NJIP — unauBuayanbHas paboTa y TOCKU

T3 — TBOpUECKOE 3a7aHKe

NPK — unnuBuayansHas paboTa 1o KapToukam
CP — camocTosiTenpHas paboTa

1P — npoBepouHas pabota

T — TecToBas pabora

@I - OpoHTaANIBHBIN THCBMEHHBIM KOHTPOJIb
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[Mpunoxenue k padoyeit mporpamme

IIpumepHbIe KOHTPOJIbHbIE PA0OOTHI

KonTpoasnas padora Ne 1
MeToa KoOOpAUHAT
BapuanTt 1

1. Haiimure KOOPAMHATEI ¥ JUIMHY BEKTOpA @A, €CIMa = —b + %E, b {3; —2} ¢ {—6; 2}.

2. Jlausl koopauHaThl BepiuH Tpeyroibauka ABC: A (-6; 1), B (2; 4), C (2; -2).
Hoxkaxmure, uto TpeyroabHUK ABC paBHOOEApEHHBIN, U HAWANTE BHICOTY TpPEYroJbHHKA,
NPOBEICHHYIO U3 BEPIIUHBI A.

3. OKpy>XHOCTb 3a/laHa YpaBHEHUEM (X —1)2 +y? =9. Hanumute ypaBHEeHHE MPSAMOii, MPOXOIAIEH

yepes e€ IIEHTP U MapajieIbHOW OCH OpIUHAT.

KonTposbnas padora Ne 1
Metoa koopauHAT
Bapuanr 2

1.Haitnure koopAMHATHI U JJIMHY BEKTOpa 6, ecnub = %é —d,¢ {-3;6} .d {2;-2}.

2. Jlaubl koopauHaThl BepiinH yethipexyronbauka ABC D: A (-6; 1), B (0; 5), C (6; -4),D (0; -8).
Hoxkaxwure, uro ABCD — npsMoyronsHUK, 1 HAIUTE KOOPAUHATH TOUYKH MIEPECECUICHUS €TO
IUaroHaJIeH.

3. OKpYXHOCTb 3aJaHa ypaBHeHHEeM (X +1)2 +(y- 2)2 =16. Hanumure ypaBHEeHUE IPSIMOH,

npoxoslIel yepes e€ eHTp U napaielIbHOW ocu adcIuce.

KonTposbnas padora Ne 2

CooTHOLIEHHS] MEKAY CTOPOHAMM M YIVIaMH TPeyroJbHHUKA.

CkaJisipHOe Ipou3Be/leHIe BEKTOPOB.

Bapmnanr 1

1. Haiinute yron mexay mydom OA u mojoxuTenbHO# monyockio Ox, eciu A(-1; 3).

2. Pemmure tpeyromsank ABC, ecnrm /B =307, ZC=105",BC = 3\/§CM.
3. Haitnute xocunyc yrina M tpeyronsauka KLM, eciu K(1; 7), L(-2; 4), M(2; 0).

KonTposbnas pabora Ne 2

CooTHOLIEHHUSI MEKAY CTOPOHAMM H YIJIAMH TPeyroJbHUKA.

CxansipHoe npou3Be/ieHNe BEKTOPOB.

Bapuanr 2

1. Haiigute yron mexay tydyom OB u nonoxxurensHoii noiayockto Ox, ecnu B(3; 3).

2. Pemmmre Tpeyronsank BCD, ecnrm /B =45, /D =60°,BC = \/§CM.
3. Haitnure xocunyc yrima A tpeyronbauka ABC, ecimm A(3; 9), B(0;6), C(4;2).

KontpoabHnas padora Ne3
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JJIMHA OKPYKHOCTH M IJIOIIAb KpPyra

Bapmuanr 1

1. TlepumeTp mpaBUIBHOTO TPEYTOJIbHUKA, BIMCAHHOTO B OKPYKHOCTB, paBeH 45 cM. Haliiute cTopony
MPaBUILHOTO BOCBMUYTOJIbHUKA, BHIUCAHHOTO B TY K€ OKPY>KHOCTb.

2. Haiigure momaap Kpyra, €ciiy IUI0IIa (b BIMCAHHOTO B OTPAaHUYHUBAIONIYIO €r0 OKPYKHOCTh
KBaJpara paBHa 72 M2,

3. HaWUTe JUIMHY AYTH OKPYXKHOCTH pajuyca 3 cM, eciu e€ rpajaycHas Mmepa pasHa 150°.

KonTpoasnas padora Ne3

JJIMHA OKPYKHOCTH M IJIOIIAb Kpyra

Bapuanr 2

1. IlepuMmeTp npaBUIIBLHOIO HMIECTUYTOJIBHUKA, BIMCAHHOTO B OKPY>KHOCTB, paBeH 48 cm. Hailinure
CTOPOHY KBaJpaTa, BIUCAHHOTO B Ty XK€ OKPY>KHOCTb.

2. Haiigute [uIMHY OKpY>KHOCTH, €CJIM IIJIOLIA/Ab BIIMCAHHOTO B HEE IPABUJIBHOTO IIECTUYTOJIbHUKA
paBHa 72+/2em? .

3. Haiigure muiomaab KpyroBoro ceKTopa, eciu rpagaycHasi Mepa ero ayru pasia 120°, a paauyc kpyra
paBen 12 cm.

KonTposbnas pabora Ned

JIBHsKeHUSI

Bapuanr 1

1. Mana tpamnenus ABCD. Iloctpoiite dpurypy, Ha KOTOPYIO OTOOpa)kaeTcsl 9Ta Tpanenus npu
CUMMETPHUHU OTHOCHUTEIILHO MIPSIMOM, cofieprkalieii 00koByro cTopoHy AB.

2. 1Be okpyxHoctu ¢ neHtpamu O1 u O, paauychl KOTOPBIX paBHBIL, iepecekatoTcs B Toukax M u N.
Uepes Touky M nipoBenena npsamasi, mapamuienbaas 0102 U nepecekaroniasi OKpy)KHOCTh ¢ IeHTpoM Oz
B Touke D. Mcnomnp3ys mapanienbHblil mepeHoc, JoKakuTe, yeTbipexyronbHuk O1MDO:2 sBnsiercs
napajIeIorpaMMOM.

KonTposbnas padora Ned

JABukenust

Bapuanr 2

1. Jana tpanenus ABCD. Iloctpoiite ¢purypy, Ha KOTOpYyI0 0TOOpaskaeTcst 3Ta Tpareus npu
CUMMETPHUH OTHOCUTEIILHO TOUYKH, SIBIstomIeiics cepenHoit 00koBoii ctoporsl CD..

2. Han mectuyrodbHUK A1A2A3A4As5A6. Ero croponsl A1A2 u AsAs, A2Az 1 AsAs, AsAs 11 AsA1
MOTIAPHO paBHBI U NapasuieiabHbl. Mcnoab3ys HeHTpalbHYI0 CUMMETPUIO, JOKAKUTE, UTO JUATOHAIIN
A1A4, A2As, A3As TaHHOTO IECTUYTOJIbHUKA IEPECEKAIOTCS B OAHON TOUKE.

Hrorosasi koHTpoOJIbHAsSI padoTa
Bapmnanr 1
1. B tpeyronsuuke ABC touka D — cepenuna croponsl AB, Touka M — Touka nepeceueHus MeIiaH.

a) Belpasute Bektop MD yepes BeKTopsl MA M MB U BeKTOp AM uepe3 BeKTopsl AB 1 AC .
6) Haiigute ckamsproe nponssenenne AB-AC, ecrn AB=AC=2,/B=75.

2. lanwl Touku A(1; 1), B(4; 5), C(-3; 4).

a) Jlokaxwure, uto TpeyroabHuKk ABC paBHOOEIpeHHBIN U PSIMOYTOJIbHBIN.

6) Haiinute iy menuansl CM.

3. B tpeyrompanke ABC ZA=a>90", /B =, sricora BD pasna h.
a) Haiiiure cropony AC u paauyc R onmcaHHON OKpY»KHOCTH.

0) Boruuciaure 3HaueHue R, ecom o =120", ﬂ =15",h =6¢cm.
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4. Xopaa OKpyXKHOCTH paBHa a U cTsaruBaet ayry B 120°. Haiinure: a) jymuHy ayru; 0) miomiaib
CEKTOpa, OrPAHUYECHHOI0 3TOM AYrOU U ABYMS PauyCaMH.

Hrorosasi kKoHTpOJILHAsI padoTa
Bapuanr 2
1. B napanmnenorpamme ABCD auaronanu nepecekatorcs B Touke O.

a) Beipasure Bektop OC uepes BeKTopbl AB U BC U BeKTOp OD uepe3 BeKTopsl AB u AD.
6) Haiimure ckamsproe nponssenctne AB-BC, ecin AB=2BC=6, ZA =60".

2. Mausl Touku K(0; 1), M(-3; -3), N(1; -6).

a) Jlokaxure, uto TpeyroabHuk KMN paBHOOEApEHHBIN U IPSIMOYTOJIbHBIM.

0) Haitnure mmuay meauanbst NL.

3. B tpeyronsauke ABC ZA=a > 90, /B= ,B, BoicoTa BD paBna h.

a) Haitnute cropony AD u paauyc R onrcaHHON OKPY>KHOCTH.

0) Berunciure 3nauenue R, ecnmu =13%", ﬂ =30°,h=3cem.

4. Xopaa OKpYyKHOCTH paBHA a U CTATHBaeT Ayry B 60°. Haiinure: a) mymuHy ayru; 0) mionaab CEKTopa,

OTPAaHUYEHHOT'O 3TOW JYyroM U IBYMs paguyCcamH.
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