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IHosicHuTEIbHAA 3aIIMCKA

[InanupoBaHKe COCTaBICHO Ha OCHOBE y4eOHOW MporpaMMsbl i 00I1e00pa3oBaTeIbHBIX IIKOJ, TUMHA3UM, juileeB: MaremaTuka: nmporpaMmsl 5-9
knaceel /Al Mepznsk, B.b. ITononckuit, M.C. fxup, E.B. byuxo. - 2 u3n., nopa6. -M.: Benrana-I'pad, 2013. — 112 c. ISBN 978-5-360-03890-0/,
pexkoMeH1oBaHHOM JlemapTameHTOM 00111eT0 cpeiHero oopa3oBaHusi MunucrepcTBa oOpazoBanus Poccuiickoit Denepannu.

[IpencraBnenHble mporpamMmbl 1Mo Kypcam aireops! (7-9 kmaccel) u reomerpuu (7-9 Kimaccel) co3/laHbl HA OCHOBE MPOTPaMMBI 110 MareMaTuke s
cpenHeil mkomsl, paspadboranHoit A.I. Mep3ansakom, B.b. [Tononckum, M.C. SIkupom - aBTopamu y4eOHUKOB, BKIIOUEHHBIX B CUCTEMY «AJITOPUTM YyCIIEXay.

CooTtBeTcTBYeT (pefiepaibHOMY rOCyIapCTBEHHOMY 00pa30BaTelIbHOMY CTaHIapTy OCHOBHOTO o01ero oopasosanus (2010 ).

Pabowas mporpamma OpHMEHTHpOBaHAa Ha UCHOJb30BaHHE ydeOHWKa «[eomerpmst 9 Kimacc»: y4eOHHMK i ydaluxcs OOIIeo0pa3oBaTelIbHBIX
opranuzaimii / A.I. Mepansk, B.b. [Tononckuit, M.C. SIkup. — M.: Bentana-I'pag, 2019 .

O0mas xapakTepucTHKa y4e0HOI0 Kypca

I'eomeTpust — oOMH M3 BaKHEMIIMX KOMIIOHEHTOB MAaTeMaTH4YecKOro 00pa3oBaHMs, HEOOXOIMMBIM I NpUOOpETEHHs] KOHKPETHBIX 3HAHUHU O
MPOCTPAHCTBE M MPAKTUYECKU 3HAUMMBIX YMEHUU, (POPMUPOBAHUS S3bIKAa OMHCAHUS OOBEKTOB OKPYXKAIOUIETO MHpA, IS Pa3BUTHs MPOCTPAHCTBEHHOTO
BOOOpa)K€HUSI M WHTYULIUH, MAaTEMaTUYeCKOW KyJIbTYphl, AJI 3CTETUYECKOr0 BOCIMUTAHUA yyamuxcs. V3ydyeHune reoMeTpuu BHOCHUT BKIJIAJ B Pa3BUTHE
JIOTHYECKOTO MBIIIICHUS, B JOPMHUPOBAHHE MOHSATHUS 10KA3aTEIbCTRA.

I'eomeTpust siBsSIETCSI OAHUM M3 OMOPHBIX LIKOJIBHBIX MPEIMETOB. [ eomMeTpuueckue 3HaHUSI U YMEHUS HEOOXOAUMBI JUIsl U3YUYEHHUs APYTUX IIKOJIBHBIX
TUCIUTLINH ((pusnka, reorpadus, XumMus, HHGoOpMaTHKa U JIp.).

OnHON W3 OCHOBHBIX LEJIEW H3yYeHUs T€OMETPHUM SBISETCS Pa3BUTHE MBILUICHUS, HPEXAE BCEro (pOpMUpPOBAHHE aOCTPAKTHOIO MbIieHUs. B
npolecce M3y4eHUs reoMeTpuu (GOPMUPYIOTCS JOTHYECKOE U aJTOPUTMUYECKOE MBIIIICHHE, a TaKKe TaKUe KauecTBa MBIIUICHUS, KaK CHJIa U THOKOCTH,
KOHCTPYKTHUBHOCTb U KPUTHUHOCTD.

OOyuenue reomeTpuu Aa€T BO3MOXKHOCTH IIKOJbHUKAM HAy4YHThCSI IUIAHUPOBATh CBOIO JIESATENBHOCTh, KPUTUYECKU OIICHMBATh €€, MPUHUMATh
CaMOCTOSITENIbHBIE PEIICHUS, OTCTauBaTh CBOU B3MJISA/bl U YOSKICHUSI.

B mpouecce u3yueHus: reoMeTpUr MIKOJIBHUKU y4aTCsl U3JIaraTh CBOM MBICIHU SICHO M MCUEPIHBIBAIOIIE, TPUOOPETAIOT HABBIKUM YETKOTO BBHIMOTHEHUS
MaTeMaTUYECKUX 3allMCEH, IPU ITOM UCHOIb30BAaHUE MAaTEMATUYECKOT'O S3bIKa MO3BOJISIET PA3BUBATh Y YUALIUXCS TPAMOTHYIO YCTHYIO U IUCbMEHHYIO PEUb.

3HAKOMCTBO C HCTOpPHEH pa3BUTHUA T'€OMETPUU KaK HAayKu (POpPMHPYET Yy yYalluxcsl MPEICTaBICHHs O F€OMETPHH KaK 4acTd OOIIeYeoBeYeCcKOn
KYJIBTYDBI.

3HaYUTEeNbHOE BHUMAHHUE B M3JIOKEHUH TEOPETHUECKOTO MaTepHalia Kypca YAeseTcsl ero MOTHUBAllMU, PACKPBITHIO CYTH OCHOBHBIX MOHSATHH, UACH,
MeTo/10B. O0yueHue MOoCTPOCHO Ha 0a3e TEOpPUHU pPa3BUBAIONIETO OOYUEHHsI, UTO JOCTUTAECTCS OCOOCHHOCTAMH U3JIOKEHUS TEOPETUYECKOTO MaTepualia u
yHpaXxHEHUSIMU Ha CpaBHEHHE, aHAJIN3, BBIJICJIEHNE TIIaBHOTO, YCTAaHOBIIEHUE CBsI3eH, Kilaccu(UKaIMIo, T0Ka3aTelbCTBO, 0000IIEHUE H CUCTEMAaTH3AIIHIO.

Conepxanne Kypca TeoMeTpud B 9 Kiacce NpPEACTaBICHO B BHJE CIEOYIOIIMX CoOAepXkaTelabHbIX pasnenon: «leomerpmueckue (urypbn»,
«HM3mepeHne reoMeTpu4YecKuX BeJHYUH», «Koopannarsn», «BekTopbi», «['eoMeTpusi B MCTOPUYECKOM Pa3BUTHI.

Conepxanne paznena «l'eomerpuyeckue GUrypb» CIyXUT 0a30i A JalbHEHIIEro M3ydeHHWs ydalluMmucs reoMeTpud. M3ydeHue marepuaina
CHocoOCTBYeT (DOPMUPOBAHUIO y yUAIIUXCS 3HAHUM O TeOMEeTpUYecKor pUrype Kak BaKHEHIeH MaTeMaTHn4ecKol MOAENH ISl OMMCAHMs PealbHOTO MHUpa.
ImaBHasg wnenb JaHHOTO pasjena — pa3BUTh Yy Yy4YalIMXCs BOOOpPaKEHME U JIOTMYECKOE MBILIUIEHHE IYyTEM CHUCTEMAaTHYeCKOro H3YyYEHHs CBOMCTB
reoMeTpudeckux GUryp U MpUMEHEHHs] STUX CBOWCTB IMPH PEUICHUH 3a7ad BBIUYHUCIUTENHFHOTO M KOHCTPYKTUBHOTO XapakTepa. CyllecTBeHHas pojib MpH
9TOM OTBOAMTCS PAa3BUTHIO reoMeTpuieckol MHTyuruu. CodyeTaHne HAISIIHOCTU ¢ (DOPMaIbHO-TOTHYECKUM TOAXOIOM SBISIETCS HEOTHEMIIEMOU YaCTHIO
TreOMETPUYECKUX 3HAHUM.

Conepxanne paznena «3mepeHue reoMeTpu4ecKUX BeJTHYMH» PACIIMPSICT U yIIyONIsieT NPeACTaBICHUS YUalIXcsi 00 U3MEPEHUAX JITUH, YIJIOB H
wionaaen puryp, cnocoocTByeT GOpMUPOBAHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX KaK MPU PEIIEHUH TeOMETPUUECKUX 3a/1a4, TaK U B TIOBCETHEBHOM



KU3HHU.

Conepxanue pasznenos «KoopamuHarbDy, «BeKkTopbl» paciupsier U yIyOnseT MpeICcTaBlIeHHs yUallluXxcsi O METOJe KOOPJIMHAT, pa3BUBAeT YMEHUE
MPUMEHSATH ajredpanyeckuil anmapar Npu pelieHUH FeOMEeTPUUECKUX 3a/1ay, a TaKkKe 3a7a4 CMEXKHBIX JIUCIUIUIUH.

Paznen «I'eoMeTpusi B HCTOPUYECKOM Pa3BUTHH», COJAEPKAaHUEUKOTOPOTO (parMEHTapHO BHEJPEHO B M3JI0KEHUHM HOBOTO MaTepualia Kak CBEACHUS
00 aBTOpax M3ydaeMbIX (PaKTOB M TEOPEM, UCTOPUHU UX OTKPBITHSA, IpeHA3HAueH I (POPMUPOBAHNUS IPEACTABIECHUI O T€OMETPUH KaK YaCTH 4eJIOBEUECKOM
KYJBTYPBI, 1151 OOIIEro pa3BUTHS IIKOJBHUKOB, /Ul CO3AaHUS KYJIBTYPHO-UCTOPUUYECKOM cpesibl 00ydeHus.

Y4yeOHO-TeMATHYECKHI IIJIAH

No/mm M3ydaeMbIii MaTepua K-Bo yacoB KonnuecTBO KOHTPOJIBHBIX PA0OT
| | Peienne tpeyroiabHuKOB 16 1
> | [IlpaBunbHBIE MHOTOYTOJIbHUKH 8 1
3 | HexapToBbl KOOpAWHATHI 11 1
4 | Bexropsl 12 1
5 | T'eomerpuyeckue npeobpazosanust 8 1
6 | HauanbHbie cCBENEHUS TI0 CTEPEOMETPUH 5
7 | lloBrOpenue u cucremarnsanus y4e06HOTO Marepuana 8
Hroro 68 5

B paGoueii nporpamMme npeaycMOTPEHO 5 KOHTPOJIBbHBIX Pa0OT.
KoHnTposbHbIe padoThI 110 TEMAM:

«PerieHune TpeyroJbHUKOBY.
«IIpaBWIIbHBIE MHOTOYTOJIbBHUKID.
«JlexapTOBbI KOOPIUHATED).
«BekropbD».

«I'eomeTpuyeckue mpeodpazoBaHUS.

Nk W=

MecTto yyeOHOro Kypca B yueOHOM ILIaHe
CornacHo ¢enepaibHOMY 0a3ucCHOMY y4eOHOMY IUTaHy 7Sl 00IIe00pa3oBaTeNbHbIX yupexkaeHuit Poccuiickoit @enepannu Ha U3yuyeHUE TeOMETPUH B 9
KJ1acce oTBOnUTCs 68 yacoB m3 pacuyéTa 2 yaca B HEJCIIO.

IIpeamonaraembie pe3yJbTaTbl 0CBOCHHSI y4eOHOI0 Kypca
W3yueHre MareMaTWKH MO JaHHOM MpOorpaMme CIOCOOCTBYeT (DOPMHUPOBAHMIO Y YUAIIUXCS JIUYHOCHIHBIX, MEMAnPeOMemHublx, NPEeOMEemHbIX
pe3yibmamos 00yueHus, COOTBETCTBYHOUIMX TpeOoBaHusM DenepaabHOr0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIApTa OCHOBHOTO OOILIEro
o0pa3oBaHMs.



JInYHOCTHBIE pe3yJIbTAThI:

1) BocmHMTaHHE POCCTHMCKOM TpakJaHCKOW MJIEHTUYHOCTHU: MATpUOTHU3Ma, YBaxeHHs K OTedecTBy, OCO3HAHUS BKJAJla OTEUYECTBEHHBIX YUEHBIX B pa3BUTHE
MHUPOBOU HAYKU;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS K CaMOpPa3BUTHI0O W CaMOOOpPA30BaHHMIO Ha OCHOBE MOTHBAIIMHM K
00y4YEeHHIO ¥ TIO3HAHUIO;

3) oco3HaHHBIM BBIOOp M TOCTPOEHHE MAajbHEHINEH WHAMBHUIYyaJbHOM TpaeKTopuu oO0pa3oBaHHs Ha 0a3e OPHUEHTHPOBKUM B MHpe Hpodeccuil U
po¢eCCHOHANIBHBIX MPEANOUYTEHHH C yYeTOM YCTOWYHMBBIX MIO3HABATEIbHBIX MHTEPECOB, @ TAKXKE HA OCHOBE (POPMHUPOBAHUS YBAXKUTEIILHOTO OTHOLIEHHUS
K TPYZy, pa3BUTHUE OIbITa YYACTUS B COLIMAIILHO 3HAYMMOM TPY/IE;

4) yMeHHe KOHTPOJIUPOBATh MPOLIECC U pe3yNbTaT yueOHOM U MaTeMaTHUeCKON 1eATEIbHOCTH;

5) KpUTUYHOCTH MBIIIJICHUS, THULUATHBA, HAXOYMBOCTb, aKTUBHOCTh MPU PEILIEHUN T€OMETPUUECKHUX 3a]1au.

MeranpeaMeTHbIe pe3yabTarhbl:
1) yMeHHe caMOCTOSITE€IbHO OMNPEAEATh LeU CBOEro OOydeHHs, CTaBUTh M (OPMYIUpOBaTh JUIsl ceOs HOBbIE 3aJaud U yuyeOe, pa3BUBaTb MOTUBBHI U
HMHTEPECHI CBOEH MO3HABATEIIbHOU JIEATEIBHOCTH;
2) yMeHHe COOTHOCUTb CBOM JICMCTBUS C IMJIAHUPYEMBIMH PE3yJIbTaTaMu, OCYIIECTBISATh KOHTPOJIb CBOEH AEATENbHOCTH B IIPOLleCcce AOCTIXKEHUs pe3ynbTara,
OTIPENIENIATh CIIOCOOBI JACWCTBUI B paMKax NPEATIOKEHHBIX YCIOBHH W TpeOOBaHHM, KOPPEKTHPOBATH CBOM JICHCTBHS B COOTBETCTBUH C M3MEHSIOLICHCS
CUTyalueH;
3) yMeHHUs1 ONpeAensaTh MOHATHUS, CO3aBaTh 000OIIEHNS, yCTaHABINBATh aHAIOTHH, KJIIACCH(PHUIIMPOBATh, CAMOCTOSITEIFHO BEIOMPATh OCHOBAHUS M KPUTEPHH
JUIs KJaccu(UKaIuy;
4) ycraHaBnuBaTh NPUYUHHO-CIIEJCTBEHHBIE CBSI3U, IPOBOJAUTH JOKA3aTEIbHOE PACCYkICHNUE, YMO3aKIIIOUeHNE (MHIYKTUBHOE, IETYKTUBHOE U 10 AHAJIOTUN)
U JIeN1aTh BBIBOJIBI,
5) yMeHue WUITIOCTPUPOBATh N3yUYEHHBIE TOHATHS U CBOMCTBA (PUIyp, ONIPOBEPraTh HEBEPHBIE YTBEPIKICHUS;
6) KOMIIETEHTHOCTb B 00JIaCTH UCIIOIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA;
7) mepBOHAYaIbHBIC MPEACTABICHUS 00 HIEAX W O METOIAaX I'€OMETPHH Kak 00 YHHBEPCAJIbHOM SI3bIKE HAYKH M TEXHHKH, O CPEICTBE MOICIUPOBAHHS
SIBJICHUH U IIPOLIECCOB;
8) yMeHue BUAETh FEOMETPUUYECKYIO 33/]auyy B KOHTEKCTE ITPOOJIIEMHOM CUTYyalllu B APYTUX TUCLUIUIMHAX, B OKPYXKAIOIIEeH XKU3HU;
9) yMeHHe HaXOAMTh B PA3IMYHBIX UCTOYHHMKAX MH(POPMALMIO, HEOOXOAUMYIO Ul PEIIeHUs] MaTeMaTHYeCKUX MpoOsieM, U MPEeACTaBIATh €€ B MOHATHOU
(dbopMe, MpUHUMATPH PEIICHUE B YCIOBHIX HEMOTHOW WITH M30BITOYHOM, TOYHOW WITH BEPOSITHOCTHOU WH(POPMAITUH;
10) ymMeHue MoHMMaTh M MCIIOIb30BATh MaTeMaTH4YeCKHe CPEJICTBA HAIVISIIHOCTU (YEPTEXH, TaOMHUIIbI, CXeMbI M JIp.) Ui WUTIOCTPALUU, UHTEPIIpETaLUH,
apryMeHTaluH;
11) ymeHMe BbIIBUTaTh TUIIOTE3b] IPU PELIECHNUH 33124 U TOHUMAaTh HEOOXOAUMOCTb UX MTPOBEPKH;
12) noHuMaHue CyIIHOCTH AJITOPUTMHUYECKUX PEIIUCAaHUN U YMEHHE J€MCTBOBAaTh B COOTBETCTBUHU C IPEUIOKEHHBIM aJTOPUTMOM.

IIpenmeTHble pe3yabTaThl:
1) oco3HaHue 3HaYEeHUS T€OMETPUH IJIs TOBCEIHEBHOM JKU3HU YEIIOBEKa;
2) mpeAcTaBIeHNE O TEOMETPUH KaK cepe MaTeMaTHUECKON IeATEIIbHOCTH, 00 dTarax ee pa3BUTHs, O €€ 3HAUMMOCTH JJISl Pa3BUTHUS LIMBUJIH3AIINN;
3) pa3BuTHe yMeHMII palboTaTh ¢ yueOHBIM MaTeMaTHUYeCKHMM TEKCTOM (aHaJW3WpOBaTh, WU3BIIEKATh HEOOXONMMYIO HH(OpMalHi), TodHo. M rpamoTHO
BBIPa)KaTh CBOM MBICIIH C IPUMEHEHUEM MaTeMaTHUECKOH TEPMUHOJIOTUH U CUMBOJIUKH, TIPOBOJIUTH KJIACCU(HUKAIINH, TIOTHIECKHE 000CHOBAHHUS;
4) nasieHre 6a30BbIM MOHSITUWHBIM aIlapaToM IO OCHOBHBIM pa3ziefiaM COACpKaHMUS;



5) cuctemarnueckue 3HaHus 0 PUrypax v UX CBOMCTBAX;

6) MPAKTHYCCKU 3HAYMMBIC TCOMCTPUICCKHUEC YMCHUA U HABBIKH, YMCHUC MMPUMCHATH UX K PCIICHHUIO TCOMETPUUCCKUX U HEIr€COMETPUICCKUX 3aaa4, a UMCHHO!:
- n300pakaTh (PUTYpHI Ha IUIOCKOCTH;

- UCIIOJIb30BaTh FGOMeTpI/I‘-ICCKI/Iﬁ SA3BIK JJIA OITMCAaHUA IMPEAMETOB OKPYKAIOIIECTO MUPA;

- U3MEPSTh JJTUHBI OTPE3KOB, BETMUMHBI YITIOB, BBIYMCIATH IUIOMIAIN pUryp;

- pacnio3HaBaTh U N300pakaTh paBHbIE U MOI00HBIE PUTYPBI;

- BBITMIOJIHATH MOCTPOEHHSI FEOMETPHUECKUX (PUTYp ¢ IOMOLIBIO IUPKYJIS U IMHEUKH;

- YUTATh U UCTIOJIB30BaTh HH(POPMALIUIO, PEICTABICHHYIO Ha YEPTEeKaX, CXeMax;

- IPOBOJUTDH MIPAKTUYECKUE PACUETBHI.

Ilnanupyemble pe3yJbTaThl H3YyYeHHs] FTeOMeTPHH B 9 KJacce

0 Teomerpuueckue GpUrypbl

OO0yuaromuiicss HayYnTCH:

T0JI30BATHCS SI3BIKOM T€OMETPUH ISl OTIUCAHUS PEIMETOB OKPYKAIOIIEr0 MUPa U UX B3AaUMHOT'O PACIIOIOKECHUS;
pacrno3HaBaTh U U300pakaTh Ha YepTexax U pUCyHKaX reoMeTpudeckue GUrypsl 1 uX KOMOUHAIINH;

KJ1accu(pUIUpoBaTh TeOMeTpudIecKue GUurypsr;

S X X N

HaXOIWTh 3HAYEHUS UIMH JIMHEHHBIX 5JIEMEHTOB GUIYp ¥ UX OTHOILEHHMS, TpaxycHyIo Mepy yrios ot 0° 1o 180°, mpuMeHsis onpenenenus, CBONCTBA U

MpHU3HAKU (QUTYDP U UX 3JIEMEHTOB, OTHOILIECHUS PUTyp (paBEeHCTBO, MO100ME);

OIICpHUPOBATH C HAYAJIbHBIMU IMMOHATUAMU TPUTOHOMETPHUU W BBIIIOJIHATD 3JICMCHTAPHBIC OIICpalliy HaJl (bYHKI_II/IHMI/I YIJIOB;
AOKa3bIBATb TCOPEMEIL,

pemiats 3aJa4d Ha JI0Ka3aTesIbCTBO, OMHMPAsCh HAa W3YyYEHHbIE CBONCTBa (UIYp M OTHOIICHUH MEXIYy HUMHU M NPUMEHSS U3yUYEHHBIE METOIbI

JOKa3aTCJIbCTB,

v/ peliath HeCIOXKHbIE Ha TOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IOCTPOCHHUS C TIOMOIIBIO LIUPKYJIS U TUHEHKH;

v/ pelath NpocTeiiive MIaHUMETPUYECKHUE 3a1a4u.

OO0y4yaromuiics NoJy4uT BO3MOKHOCTD:

v/ OBJIQJICTh METOZOM PEIICHHMS 3a/1ad Ha BEIYMCIICHUE U JJOKA3aTEIbCTBO: METOJIOM ITOI00MS;

v/ IipuoOpeCTH OMBIT MPUMEHEHUS alre0pandeckoro ¥ TPUrOHOMETPHUYECKOTO arnapara;



v/ HayuuThCs peliarh 3a7a4u Ha MOCTPOCHHUE METOIOM o 100Ms;
v/ IpUOOpECTHU OMBIT UCCIEIOBAHUS CBOMCTB IIIAHUMETPUUECKUX (PUTYP C TOMOIIBIO KOMITBIOTEPHBIX MPOTPamMM;

v/ IpUOOpECTHU OMBIT BHIIIOJIHEHUS IPOEKTOB.

0 H3Mepenne reOMETPUIECCKUX BCJINIUH

OOy4aromuiicss HayYuTCs:

v/ HCIIOJIb30BaTh CBOMCTBA IUIOIIALEH NPU PEIIECHUH 3a/1a4 HAa HAXOXKACHHUE JUIMHBI OKPYKHOCTH, JJIMHBI JyTH OKPY’KHOCTH;
v/ BBIUUCIIATH IUIOIIAN TPEYTOIbHUKOB, KPYTOB U CEKTOPOB;

v/ BBIUUCIIATH JIJIMHY OKPY>KHOCTH U JUIMHY AYT'M OKPYKHOCTH;

v/ pemiath 3a/1a4u Ha J0Ka3aTeNbCTBO C UCMOIb30BaHUEM (DOPMYIT JUTMHBI OKPYKHOCTH M JUTMHBI YT OKPYKHOCTH;

v peuIaTb NPAKTUICCKHUEC 3aa4U, CBA3AHHBIC C HAXOXKACHUCM I'COMCTPHUUICCKUX BCIINYUH (I/ICHOJ'IB?)YH pu H606X0,Z[I/IMOCTI/I CIIPAaBOYHHUKH U TCXHUYCCKHUC

CpEeICTBA).

OO0y4yaromuiics NoJIy4uT BO3MOKHOCTb HAYYUTHCH:

4 BBIUUCIIATH IUIOMAAN QUTYp, COCTABIEHHBIX U3 KPyra U CEKTOpa;
4 BBIYUCIISITH TUIOIAM MHOTOYTOJIbHUKOB, UCIIOJIb3YSl OTHOILICHUSI PABHOBEIMKOCTH U PABHO COCTABIEHHOCTH;
4 MPUMEHSTDH aNredpanyeckKuil U TPUTOHOMETPUYECKUH anmapar Mpy pelieHrnH 3a]a4 Ha BBIYMCICHUE TUIOIIAIeii MHOTOYTOJIbHUKOB.

0 KoopauHaTsl

OO0yuaromuiicss HayYuTCs:

v/ BBLIUUCIITH AJIMHY OTPEC3Ka 110 KoopArHaTaM €ro KOHIOB,; BEIYUCIIATE KOOPAWHATHI CEPCANHBI OTPE3KA,

v/ HCIIOJIB30BaTh KOOpI[I/IHaTHHﬁ MCTOA AJIsd U3YUYCHUA CBOICTB IMpAMBIX U Opr}KHOCTef/'I.

OO0yuaronuiicst MOJYYHT BO3MOKHOCTh HAYYHTHCH:



4 OBJIAACTb KOOPAUHATHBIM MCTOAOM PCUHICHUA 3a1a4 Ha BBIYHUCIICHHUEC U JOKA3aTCIIbCTBO,
v HpI/IO6peCTI/I OIIBIT UCIIOJIB30BaHUSI KOMIIBIOTCPHBIX IIPOrpaMM IJIA aHaJIn3ad YaCTHBIX CJIIYYdaC€B B3AUMHOI'O PACIIOIIOKCHUA Opr}I(HOCTCﬁ " IIPSAMBIX

v/ IpUOOpECTHU OMBIT BHIIIOJIHEHUS IPOEKTOB.

0 BekTopsl

OOy4aromuiicss HayYuTCs:

v OIICPHUPOBATH C BCKTOPAMU: HAXOJUTb CYMMY H PA3HOCTH ABYX BCKTOPOB, 3a/laHHBIX 'COMCTPHUYCCKHU, HAXOAHUTHb BCKTOP, paBHHfI MMPOU3BCACHNIO

3aJaHHOI'0 BEKTOpA Ha YHCJIO;

v HaXOoouTb I BCKTOPOB, 3da/IaHHBIX KOOPpAWMHATAMU: MJIMHY BCKTOpPA, KOOPAWMHATBI CYMMBI U PA3HOCTHU ABYX U ooinee BCKTOPOB, KOOPKIAWNHATBI

MMPOU3BCACHU BEKTOPA HA YUCII0, IPUMCEHAA IIPpU HeO6XOI[I/IMOCTI/I HepeMeCTHTeHLHBIﬁ, coyeTaTelIbHBIN N paCHpeI[eJ'II/ITCJ'ILHHﬁ 3aKOHBI;

v BBIYHCIIATD CKAJLAPHOC IMTPOU3BCACHHUEC BCKTOPOB, HAXOAWUTH YIOoJI MCXKIY BCKTOPAMU, YCTAHAJIUBATD MCPIICHAUKYIIAPHOCTD IIPAMBIX.

OO0yuyaronuiicst MOJYYHT BO3MOKHOCTh HAYUYHTHCH:

v OBJIAACTb BEKTOPHBIM MCTOAOM IJId PCIICHHA 3a4a4 HAa BBIYUCIICHUC U JOKA3aTCIbCTBO,

v HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHUA IIPOCKTOB.

Coaep:xanue yueOHOIo Mmarepuaja

I'eomeTpuueckue purypsoi

- MHOroyroisHuKu

Cunyc, kocuHyc, Tanrenc u koranredc yra ot 0° mo 180°. ®opMmysibl, CBA3BIBAIONINE CHHYC, KOCHHYC, TAHIEHC ¥ KOTAHIE€HC OJHOTO M TOT K€ YIIa.
Pemenue TpeyroiabHUKOB. Teopema CHHYCOB U TEOpEMa KOCHHYCOB.

[IpaBuiibHBIE MHOTOYTOJIBHUKH.

H3mepenue reoMeTpu4eCKMX BeJTHYHH

JlinHa OKpy>KHOCTH. [{n1HA 1yru OKpY>KHOCTH.

[Tonsarue nnomanu kpyra. [Inomanu cekropa. OTHOLIEHKE TUTOLIAAeH MOTO0OHBIX QUTyp.



JekapToBbI KOOPAMHATHI HA IIOCKOCTH

®dopmyna paccTOsSTHUS MeXay AByMs ToukamMu. KoopauHarhl cepeuHbl OTpe3Ka. YpaBHEHHE (QUIypbl. YpaBHEHHE OKPYKHOCTU U MpsAMOM. YrimoBoi
K03((PUIIEHT TPAMOH.

BekTopsl

ITonsatue BexTopa. Monynb (JuinHa) Bektopa. PaBHble BekTopbl. KommnHeapHsie BekTopbl. KoopanHats! Bekropa. ClokeHHE U BHIUNTAHHE BEKTOPOB.
YMHOXEHHS BeKTOpa Ha yKciio. CkansipHoe pou3BeieHne BeKTOpoB. KocrHyc yria Mexay AByMsl BEKTOpaMH.

I'eomeTpuyeckue npeodpazoBaHus

[Tonstue o npeodpazoBanuu Qurypsl. [[Buxenue ¢urypsl. Bunbl npukeHus GUrypbl: napajuleabHbI MEPEeHOC, 0CeBas CUMMETpPHS, LIEHTpaIbHas
CUMMeTpHsl, TOBOpOT. PaBHbIe Gurypsl. [omorerus. [lonobue duryp.

I'eoMeTpust B MCTOPUYECKOM Pa3BUTHH

ITocTpoeHune npaBUIBHBIX MHOTOYTOJIBHUKOB. Kak 3apoauiace uaest KOOpAUHAT.

I1. ®epma, I Xnocckui, A.lleprckuit, P./lexkapr.

OcHOBHbIE THIIbI Y4eOHBIX 3aHATHI
YPOK M3y4€HHUSI HOBOTO y4eOHOTO MaTepuana;
YPOK 3aKperyieHHs U IPUMEHEHUsI 3HAHMUIA;
YpOK 00001I1at0111eT0 MMOBTOPEHUS U CUCTEMAaTU3aINH 3HAHUI;
YPOK KOHTpPOJISI 3HAHUN U YMEHHM.
OCHOBHBIM THIIOM YpOKa SBJISICTCS KOMOMHUPOBAHHBIH.

@®opMbI OPraHU3alMU Y4e0OHOI0 Mmpoiecca
WH/IWBUyalbHas, (pOHTATIbHAS, TTApHAs, TPYIIIIOBASI.

®opMbl KOHTPOJISI
Tekymuii KOHTPOJIb TPOBOAUTCS B GOPME TECTOB MIIM CAMOCTOSATENBHBIX PA0OT € LEIbI0 MPOBEPKH YCBOSHHS H3y4aeMOro IPOrpaMMHOT0 MaTepuaia;
coziep)KaHUe OMPEACTISIOTCS YUUTENIEM C yUYETOM CTEIIeHH CIIOKHOCTH M3Y4aeMOoro Marepuala, a Takke 0COOCHHOCTEeH 00yJaromuxcs Kiacca.
WToroBbliit KOHTPOJIbL MPOBOAUTCS B (POPME KOHTPOJIBHBIX paldOT, paccuyuTaHHbIX Ha 40 MUHYT, IOCIIe U3y4eHUsl HanboJiee 3HaYUMbIX TEM MPOTrPaMMBbI.

Kpurepun oueHKku YPOBHS JOCTHKEHUI 00y4ar0OIIUXCS
OueHkKa yCTHBIX OTBETOB 00y4aI0IIMXCH
OTBeT OlleHUBAETCS OTMETKOM «5», €CJIM YYeHUK:
- TIOJIHO PacKphLI CoiepKaHKUe MaTepuaia B 00beMe, MpeayCMOTPEHHOM IPOrpaMMOi U yUeOHUKOM;
- H3JIOKWIT Marceprajl T'paMOTHBIM S3BIKOM B onpeneneHHoﬁ JIOTHYECKOU MoCJaCA0BATCIIbBHOCTU, TOYHO HCIOJB3Yyd CICHUAJIBHYIO TCPMHHOJIOTUIO U
CUMBOJIUKY;

- IPaBHUJILHO BBIMIOJIHUJI PUCYHKHU, YUCPTCKH, COITYTCTBYIOIIINC OTBCTY,
- IIOKazajl YMCHHUC HIINIIOCTPHUPOBATH TCOPCTHYUYCCKUC IIOJIOKCHHA KOHKPCTHBIMH IIpUMCpPaMH, IPHUMCHATH HX B HOBOU CUTyallul IIPpH BBIIIOJIHCHUHN



IIPAaKTUYECKOI0 3aaHus;

- IPOAEMOHCTPUPOBAJI YCBOEHUE PaHee M3yUEHHBIX COMYTCTBYIOIIMX BOIPOCOB, CPOPMUPOBAHHOCTH U YCTOMUHMBOCTH UCTIOIB3YEMBIX IIPU OTBETE YMEHUM U
HAaBBbIKOB;

OTBEYaJ CaMOCTOATENBHO 0€3 HABOAALIMX BOIIPOCOB YUHUTEIIS;

- BO3MOXKHBI OJIHA-/IB€ HETOYHOCTH IIPU OCBEILIEHUU BTOPOCTEIECHHBIX BOIIPOCOB MJIM B PUCYHKAaX, YEPTEkKax U T.J., KOTOPbIE YYEHUK JIETKO MCIIPABUII 110
3aMEYaHUI0 YYUTEIIA.

OTtBer OIIEHMBAETCHA 0TMETKOM «4», cClin:

- YIOBJETBOPSET B OCHOBHOM TPEOOBAaHUSAM HA OTMETKY «5», HO IIPU 3TOM UMEET OJMH U3 HEJOCTATKOB (B M3JIOKEHUH JIOIMYIEHbI HeOONbIINe MPOOeIibl, He
HCKA3UBIINE COAECP’KAHWE OTBETA WIM JOINYIIEHBI OAWH-/IBA HEIOYETa IPU OCBELICHUU OCHOBHOIO COJEPKAHUs OTBETA, MCIPABIICHHBIE MOCIIE 3aMEYaHUs
YUUTENS); - - JIOTIyIIIEHBI OITOKa
M 0oJiee IByX HE0UETOB MPHU OCBEIIEHUU BTOPOCTENIEHHBIX BOIPOCOB MJIM B PUCYHKAX, UEPTEXkKaxX, JIETKO UCIPABIEHHBIX M0 3aMEYaHHUIO YUUTEIS.

OT1MmeTka «3» CTaBUTCS B CIACAYIONMIUX CITyYasx:

— HETIOJTHO WJIM HETIOCJIEA0BATEIbHO PACKPHITO COIEpKaHUE MaTepuaia, HO MOKa3aHo o01ee MOHUMaH|e BOIPOCa U MPOJEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHbIE AJIs JaJIbHEUIIIEro YCBOCHHSI IPOTPAMMHOI0 MaTepHaa;
— UMEIIMCH 3aTPYJHEHUS WU JIOMYIIEHBI OIUOKY B OTPEACIICHUH MMOHSATUH, HCIIOJIb30BaHUH CTICIIHAIEHON TEPMUHOJIOTHH, YePTEKAX, BHIKIIAIKAX,
WCIIPABIICHHBIE [TOCJIE HECKOIBbKUX HABOSIIUX BOIPOCOB YUUTEJS;
— yYaluics He CTPABUJICS C MPUMEHEHHEM TEOPUH B HOBOW CUTYAIIMH IPH BBHITOJHEHUU MPAKTUICCKOTO 3aJJaHUsI, HO BBIITOJIHWII 3a/IaHUs 0053aTEIIbHOTO
YPOBHSI CIIOKHOCTH 10 JaHHOHU TEME; —
TIpY 3HAHUH TEOPETUICCKOrO MaTepralia BhISIBICHA HEIOCTATOUHAsI C(DOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2)» CTABUTCH B CJACAYIOIINX CIAyYasaXx:

- HE paCKphITO OCHOBHOE COJIEp)KaHNE YueOHOTO MaTepuaa;

- 00HapY)KEHO HE3HAHWE WM HEMMOHUMAaHNEe YYEHUKOM OOJbIel i Hanboiee BaXKHON YacTH yueOHOTro Marepuaa;

- }IOHYHIGHI)I OHII/I6KI/I B OHPGJIGJ'IGHI/II/I HOHﬂTHﬁ, HpI/I HUCITIOJIB30BAHUHU M&TGM&TH‘I@CKOI\/’I TepMI/IHOJ'IOFI/II/I, B pI/ICYHKaX, qepTencax, B BBIKJIaJKax, KOTOpI)Ie HEC
WCIIPABJIEHBI MOCIIE HECKOJIBKUX HABOJSALIUX BOIPOCOB YUUTETIS.

OtMeTKa «1» cTaBHTCS, €CJIN:
- YUCHHK O6H3py>I(I/IJ'I IMOJIHOC HC3HAHHUE U HCIIOHMMAHUEC U3Yy4aCMOro y‘-IC6H01"O Marepuajia Wil HC CMOTI' OTBETUTH HU HAa OAWH M3 ITOCTABJICHHBIX BOIIPOCOB

110 U3y4aCMOMY MaTcpually.

Ouemca KOHTPOJIBHBIX U CAMOCTOATEC/IbHBIX MUCbMCHHBIX paﬁoT



OtMmerka "S" craBuTCs, €CIH YYCHHK:
- BBIIIOJIHMII paboTy 6e3 OIMO0K U HEI0YETOB B TPEOYEMOM Ha «OTIIMYHO» 00bEME; -
JIOMyCTHII He 0oJiee OJHOTO HeZloueTa B TpeOyeMOM Ha «OTIMYHO» 00bEME;

OmeTtka "4" cTaBUTCS, €CJIM YUEHUK BBITIOTHUI pabOTy TOJHOCTHIO, HO JOITYCTHII B HEH:

- He OoJiee OTHOM HErpyOOl OMMOKHM M OAHOTO HEJ0YeTa B TPEOyeMOM Ha «OTIMYHO» 00BhEME;
- M He 0oJiee TpeX HEA0UETOB B TPEOyeMOM Ha «OTIIMYHO» 00beMe.

Omertka "3" craBuTCS, €CJIM YYeHUK [TPABUIILHO BBITOJHII HE MEHEE MOJIOBUHBI PA0OTHI MIIH AOIMYCTHIL:

- He OoJiee IBYX IpyOBIX OIMIMOOK B TPEOyeMOM Ha «OTIIMYHO» 00bEME;

- nim He Oosee oHOM TPy0OOoil U 0HOM HerpyOol OMIMOKK M OHOTO HEI0UETAa;
- WJIA HEe OoJiee ABYX-TPeX HErpyObIX OIMIHUOOK;

- WJIK OJTHOM HerpyOo# OomUOKH U TPEX HEJIOUETOB;

- WIM TIPU OTCYTCTBUH OIIMOOK, HO TIPY HAJTMYUU YETHIPEX-TIATH HEIOUETOB.

OTMmeTKa «2» CTaBUTCHA, €CJIN:

- IOTMYIICHBI CYIIIECTBEHHBIE OITMOKH, MTOKA3aBIIIKe, YTO YUAIUICS HE BlaJeeT 00s3aTeIbHBIMU YMEHUSIMH TI0 JAHHOW TeMe B MOJIHOM Mepe.

OtMmetka «1» cTaBHTCS, €CJIN:

- paboTta moka3aja MoJHOE OTCYTCTBHE y y4YaIIerocs 00s3aTebHbIX 3HAHUM U YMEHHH M0 TPOBEPSAEMOi TeMe WU 3HAYUTENIbHAs 9YacTh pabOThI BHIMIOIHEHA
HE CaMOCTOSITEIIHHO.

Oo0mas kaaccupuxkanusi OMUO0K

I'pyObIMu cuuTaroTCst OMIUOKH:

® HE3HaHWE ONPEENICHUS OCHOBHBIX IMOHSTHUM, 3aKOHOB, IMPABHJ, OCHOBHBIX IOJIOKEHUN Teopuu, He3HAHUE (DOpPMyI, OOIIECTPHUHSITHIX CHUMBOJIOB
0003HAUCHUH BEIIMYNH, CAUHUI] UX H3MEPCHUS;
HE3HAHME HAUMEHOBAaHUN €IUHUL U3MEPEHUS;
HEYMEHUE BBIJICIUTH B OTBETE IIaBHOE;
HEyMEHHE MPUMEHSThH 3HaHUSI, AITOPUTMBI JIJIS1 PEIICHUS 3a/1a4;
HEYMEHUE JIeTIaTh BHIBOJIBI U 0000IICHMS;
HEYMEHHUE YUTaTh U CTPOUTH TpaduKy;
MoTepsi KOPHSI UJIM COXPaHEHHUE MOCTOPOHHETO KOPHS;
orOpackiBaHue 0e3 00BSICHEHHI OTHOTO U3 HUX;
paBHO3HAYHBIC UM OILITUOKHU;
BBIYHCITUTENbHBIE OMIMOKH, €CIM OHU HE ABISIOTCS OMHICKOM;

® JIOTUYECKHUE OIIMOKH.
K Herpy0ObIM omm0kaM cieayer OTHECTH:



® HETOYHOCTh (POPMYTUPOBOK, ONpEACICHUN, TOHATHHA, TEOPHA, BbI3BAaHHAS HETIOJIHOTOW OXBaTa OCHOBHBIX IMPU3HAKOB OINPEENIIEMOTO MOHITHS HITH
3aMEHOH OFHOTO - JBYX U3 3THUX IIPU3HAKOB BTOPOCTENIEHHBIMU;

® HETOYHOCTH rpaduka;

® HEpaLMOHAIBHBIN METOJ PELIEHUs 3aJayd WINM HENOCTAaTOYHO MPOJYyMAaHHBIM IUIaH OTBeTa (HApYLIEHUE JIOTWKH, IIOJMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENIEHHBIMHU);

® HEepalHOHAJIbHbIE METO/bI PaOOTHI CO CIIPABOYHOM M JIPYTrOH JINTEPATYPOii;

® HEyMEHHE pellaTh 3aJa4uM, BBINOIHATH 3a/IlaHus B 00IIEM BUJIE.

Henoueramu siBJISIIOTCSH:
® HepalHMOHAJIbHBIC PUEMBI BBIYMCICHUN U TPE0Opa30BaHUM;
e HeOpexHOe BBIOJIHEHUE 3aucel, yepTexel, cxeM, rpauKkoB.

Y4eOHO-MeTOOMYeCcKOe o0ecniedeHHe 00pa30BaTeIbHOIO Mpouecca

Mep3asik A.I. Maremaruka: nporpammsl: 5 — 9 kiacest / A.I. Mep3msik, B.b.ITomorckuit, M.C. Skup, E.B.Bytiko. — M: Benrana I'pad, 2013.

Mep3asak A.I. I'eomerpus: 9 xnacc: yueOHMK Ui ydamuxcst oOmeo0Opa3oBatenbHbIx opranuzanuii / A.I'Mep3mnsk, B.b. [Tononckuit, M.C. Skup —
M: Benrana-I'pag, 2014 —2017.

Mep3asik A.I. [eomeTpus: nuaakTHUecKHe MaTepuansl: 8 kiacc: mocobue s yyammxcsi oOrieodpasoBaTenbHbIX opranuzanuii / A.I. Mep3msk,
B.B.ITonouckuii, E.M. PaburoBudy u np. — M: Benrana-I'pad, 2017.

Byuko E.B. I'eomerpus: 9 knacc: metoguueckoe nocodue / E.B. by1ko, A.I. Mep3isik, B.b.ITononckuii, M.C. Sxkup — M: Benrana-I'pad, 2016.

Mumenko T.M. I'eomerpus. Ilnmanupuemsie pesynbraThl. CucremMa 3amaHuil. 7 — 9 Kiaccel: mocoOue s yuuTenend o01eoOpa3oBaTeIbHbIX
yupexaenuit / Mumenko T.M.: oz pex. I.C. Kosanesoii, O.b. Jlorunosoii. — M: [Ipocsemienue, 2014. — (PaGotaeM 1o HOBbIM cTaHJapTaM).

KasiengapHo-Tremarnyeckoe IjiaHMpPOBAHUE M0 TeOMETPUHA

9 kanacc, Mep3aask A. I.
2 4Jaca B HeJelo, Bcero 68 Jacos.

Ne Hara XapakTepucTUKa OCHOBHBIX BHJIOB
3 K-Bo | npoBeneHwsI JESITeTbHOCTH YUCHUKA
n/n Conepxanue yueOHOTO MaTepuana . . JlomanrHee 3agaHue
qac ITo ITo ( Ha ypoBHE YUCOHBIX ACHCTBHIA)

wiany | dakry

IToBTopenue 3a kypc 8 kiacca 3




Wuctpykrax Th Ha pabouem mecre.

I YeT1eIpexyrodsbHUKH. I1nomans. 1 03.09 HOTIONHHTEIILHBIC 32 /1aHHA
2 ITogoOHbIe TpeyronbHUKU. OKPYKHOCT. 1 05.09 JlonoaHuTEeIbHBIC 3a0aHUS
3 Cmapmoeas KOHmMpoabHAA padoma 1 10.09
I'naBa I. Peimienue TpeyrojiLHUKOB 16
4 Cunyc, KOCUHYC, TAHT€HC U KOTAHI'€HC yIjla OT Dopmynuposams: §1,Ne3,5,7,9.
0° mo 180°. 1 12.09 onpeoesienus: Cinyca, KOCUHYCa,
5 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC yIjla OT Tanrenca u koranrenca yrma ot 0° go 1801 § 1, Ne 12, 16, 18, 20, 22.
0° mo 180°. 1 17.09 C601lcMe0 CBA3U JUTMH JUAroHaaen u
6 TeopeMa KOCHUHYCOB. 1 19.09 CTOPOH IMapaJuIeiorpamMmma. § 2, Ne 29, 31, 33, 34, 36.
7 | Teopema KOCHHYCOB. 1 24.09 Dopmynuposams 1 pa3bICHATH § 2, Ne 38, 42, 44, 46, 48.
8 TeopeMa KOCHHYCOB. 1 26.09 OCHOB-HO€E TPUTOHOMETPHUIECKOE § 2, Ne 50, 52, 55, 57, 59.
9 | Teopema cuHYCOB. 1 01.10 TOXIECTBO. BBIYHCIATH 3HAYEHHE § 3, Ne 80, 81, 83, 86.
10 | Teopema CUHYCOB. 1 03.10 TpUroHoMeTpu-deckoii Qpynkuuu yra o | § 3, Ne 90, 92, 94, 96, 99.
11 | Teopema cuHycOB. 1 08.10 3HAYEHUIO OJHOM U3 €TI0 3aJaHHBIX §3,Ne 103,108, 111.
12 | PemeHnue TpeyroabHUKOB. 1 10.10 yHKIH. §4,Ne 117, 119.
13 | PenieHue TpeyroabHHUKOB. 1 15.10 Dopmynuposams 1 10Ka3bIBATH § 4, Ne 121, 124,
14 | Pemienue TpeyrojibHHUKOB. 1 15.10 TCOPEMBL: CHHYCOB, KOCHHYCOB, § 4, Ne 126, 130, 131.
CDOpMy.]'IBI JUTSL HAXOKIEHUS TUTOLIAIU CJICACT-BUA U3 TCOPEMBI KOCHMHYCOB U
15 | TpeyrogpHHKA. 1 17.10 CHHYCOB, O IIOLIA/IN OMMCAHHOTO § 5,133,136, 171.
DopMyIbl U1 HAXOKICHUS TIJIOIIAAN MHOT'OyTOJI-Ka.
16 | TpeyroinLHHUKA. 1 22.10 3anucvieams u fokazpiBaTh Gopmynsl | § 5. 147, 150, 154, 156.
DopMyIbl U1 HAXOKICHUS TIJI0IIAAN I HAXOKICHUS TITIOIAaAN
17 | TpeyronpHHKA. 1 24.10 TPEYroJIbHUKA, PafinyCcoB BoMcanHoi u | § 5, Ne 139, 141, 143, 145.
18 | ®opMyiibl JUIsl HAXOXKASHHUS TUIOMAIM Tpeyroi-kal 1 24.10 ONMCAHHOI OKPYXHOCTEH § 5, Ne 159, 161, 165.
Konmponvnaa paooma Ne 1 no meme TpEYrobHUKA. §1-5.
19 | «Pewenue mpeyzonbHuKo8y. 1 29.10 Hpumenams u3yicHHbIC ONIPE/ICICHHS,
TEOpPEeMbI U POPMYIIBI K PEHICHUIO 3ajad.
I'naBa I1. IIpaBHjIbHBIE MHOTOYTOJIbHUKH 8




20 | IIpaBuibHBIE MHOTOYTOJIBHUKU U UX CBOMCTBA. 1 31.10 Hosacnams, 910 TAKOE LEHTP U § 6, No 180, 182, 185.
21 | IlpaBuibHBIE MHOTOYTOJBHUKH U MX CBOMCTBA. 1 12.11 IEHTPAITb-HBIH YTOJI PABHITLHOTO § 6, Ne 187, 189, 191.
22 | IIpaBuiabHBIE MHOTOYTOIIBHUKH U X CBOMCTBA. 1 14.11 MHOTOYTOJIbHHKA, CCKTOP M CCTMCHT KpPYrqd § 6, Ne 195, 198, 200.
23 | IlpaBusbHBIE MHOTOYTOJBHUKH U UX CBOMCTBA. 1 19.11 Dopmynuposans: § 6, Ne 203, 207, 209, 211.
24 | Jinuna oxpyxkuocTu. Ilnomans kpyra. 1 21.11 onpedeienue NpaBUILHOrO § 7, Ne 229, 243,252,
25 | Jlnuna oxpykHOCTH. L1018 16 Kpyra. 1 26.11 MHOTOYyrojib-HHKa, § 7, Ne 231, 233, 240, 246, 249.
26 | Jlnuna okpyxHOCTH. [I0111a16 KpyTa. 1 28.11 C60iiCm6a IPABHIBLHOTO § 7, Ne 257, 260, 263, 266, 268.
MHOT'OYTOJIbHHKA. § 6 _ 7
27 | Koumponvuas paboma Ne 2 no meme 03.12 /Hloxasuisamy cBOHCTBA MPABHITLHEIX
«Ilpasunvrvle MHO20y20M1bHUKUY. 1 MHOT'OYT'OJIbHUKOB.
3anucwvieamp 1 pa3bACHATH POPMYIIEI
AJIMHBI OKPY’KHOCTH, IUIOIIAAN Kpyra.
3anucwvieams M 1oKa3bLIBATL HOPMYIIBI
JAJIMHBL AyT'U, IIJIo0aan CEKTopa,
(hopMyITBI TSI HAXOXKACHUS PATUyCOB
BIMCAHHOW U ONTMCAHHOW OKPYKHOCTEMN
MMPaBUJIIBHOTO MHOT'OYTOJIbHUKA.
Cmpoump ¢ IOMOIIBIO TIUPKYIIS U
JIMHEUKU IMMpaBUJIbHBIC TPCYTOJIbHUK,
IICTI»II‘)éX}’l"OJ'ILHI/IK, MECTUYTOJIbHUK.
Ilpumenamsp V3yueHHbIE ONIPENEIICHMUS,
TCOPEMBI U d)OpMyHLI K pCIICHUIO 3a/Ja4.
I'masa III. /IlekapTOBBI KOOPAMHATHI HA 11

IJIOCKOCTH




Paccrosinue Mexay AByMsi TOUKaMU C

OnuceIBaTh NPSMOYTOJIBHYIO

28 | 3amaHHBIMU KoopauHaTaMu. KoopauHatel 1 05.12 CHUCTEMY KOOPAUHAT. § 8, Ne 292, 295, 298.
CEPEJIMHBI OTPE3Ka. Dopmynuposamp: onpeieICHUE
Paccrosiaue Mexay 1ByMsl TOYKaMU C ypaBHEHHS (DHUTYPBI, HEOOXOTUMO U
29 | 3amanHbIMH KOOpaUHATaMU. KoopauHatel 1 10.12 JIOCTATOYHOE YCJIOBUE § 8, Ne 300, 302, 304, 307,
CCPEJAMHBI OTPE3Ka. napauieJIbHOCTH JIBYX IIPSIMBIX. 310.
PaccrosiHue Mex Ity TByMsI TOYKaMU C 3anucvieams v 0oKazvieamso
30 | 3amaHHBIMH KoopauHaTamu. KoopauHaTel 1 12.12 (opmyiel paccTosHus MexIy aByms | § 8, Ne 313, 315, 317, 320.
CEPEJIMHBI OTPE3Ka. TOYKaMH, KOOPAMHAT CEPEIUHBI
31 | YpaBHeHue durypsl. YpaBHEHHE OKPYKHOCTH. 1 17.12 OTpE3Ka. § 9, Ne 329, 331, 333.
Bv1600ump ypaBHEeHUE OKPYKHOCTH, § 9, Ne 335, 337, 339, 341,
32 | VYpaBHenue burypsl. YpaBHEHHE OKPYKHOCTH. 1 19.12 obmiee YPaBHeHHeVHP’IMOﬁ, 343.
33 | YpaBHenue Gpurypsl. YpaBHEHHE OKPYKHOCTH. 1 26.12 YPaBHCHHUC HPAMOH € yTJIOBLIM § 9, Ne 346, 347, 349, 351.
34_| VpasHeHue npamoii, 1 [27.12 KOIhpULEHTOM. § 10, Ne 358, 361, 363, 365, 367
35 | YpaBHeHHE OPSIMOIA. 1 | 14.01 Aoxaszbieams Heobxommoe u § 10, Ne 370, 373, 376, 379, 381
36 | YrioBoit ko> bHIHEHT IpsSMOii. 1 [16.01 JIOCTATOTHOC yCIIOBHE § 11, Ne 389, 392, 394.
37 _| YmoBoii koo guument npsimoi. 1| 21.01 HapAIICTLHOCTH ABYX TIPAMBIX- § 11, Ne 396, 399, 401, 405.
Ilpumensamp V3y4eHHbIE
Konmponvnaa paboma no meme §8—11.
ompeneNeHus], TeOpeMbl v (POPMYIIBI
38 | «llepnenouxynapuvie u napaineivHnole 1 23.01
K PEIICHHUIO 3a/1ad.
npamvle»
I'naBa IV. BekTopsl 12




39 | [loHsATHE BEKTOPA. 1 28.01 Onucwvleams NOHATUS BEKTOPHBIX H § 12, No 408, 410, 412, 414, 416
40 | IlonsTre BexTOpA. 1 30.01 CKaJIAPHBIX BEJIMYMH. § 12, No 420, 424, 427, 429, 431
41 | KoopauHaTel BEKTOPA. 1 04.02 N0 cTPUPOBATh MTOHATHE BEKTOPA. § 13, Ne 444,449, 451, 453.
42 | CrnoxeHue 1 BBIYMTAHUE BEKTOPOB. 1 06.02 Dopmynuposams: § 14, No 471, 467, 477.
43 | CroxeHne ¥ BBIYMTaHHuE BEKTOPOB. 1 11.02 onpedenenua: MORYI BEKTOPA, § 14, No 473.477. 483.
44 | YMHOXXEHHE BEKTOpA Ha YHUCJIO. 1 13.02 KOJJIMHEAPHBIX BEKTOPOB, PABHBIX § 15, No 523, 525, 528.
45 | YMHOXEHHE BEKTOpa Ha YHUCJIO. 1 18.02 BEKTOPOB, KOOPAUHAT BEKTOPA, CYMMBI § 15, No 532, 536, 538, 541.
46 | YMHOXXEHHE BEKTOpA HAa YHUCJIO. 1 20.02 BEKTOPOB, PA3HOCTH BEKTOPOB, § 15, No 556, 561, 563, 567.
47 | CxansapHO€ NMPOU3BEICHUE BEKTOPOB. 1 25.02 IPOTHBO-IIOJIOXKHBIX BEKTOPOB § 16, Ne 579, 582, 584, 586.
48 | CxansipHoe OpOou3BEICHNUE BEKTOPOB. 1 27.02 YMHO)KEHUS BEKTOpa Ha YUCIIO, § 16, Ne 588, 593, 595, 597.
49 | CkamsgpHO€e IPOU3BEIEHNE BEKTOPOB. 1 03.03 | 07:02.19 | ckansgpHOro MPOU3BENCHHS BEKTOPOB; § 16, Ne 603, 605, 607, 609.

ceolicmea: PaBHBIX BEKTOPOB; KOOpAHWHAT
50 | Koumponvuaa paboma Ne 4 no meme 1 05.03 PaBHBIX BEKTOPOB, CIIOXKEHHs BeKkTopoB, | § 12 — 16.

«Bekmopuoiy. KOOPJMHAT BEKTOPa CYMMBI U BEKTOPA

Pa3sHOCTH ABYX BEKTOPOB; KOJUIMHCAPHBIX

BCKTOPOB, YMHOKCHUSA BEKTOPA HA YHCJIO,

CKaJIAPHOT'O IPOU3BE-ACHUA IBYX

BEKTOPOB, NEPHEHINKYIIAP-HBIX

BEKTOPOB.

,Zl OKaszbleambsb TCOPEMBI. O HAXO0XKIACHUN

KOOpAuHAaT BEKTOpa, O KOOpAUHATAX

CYMMBI U pa3HOCTH BEKTOPOB, 06

YCIIOBUM KOJUIMHEAPHOCTH JIBYX

BCKTO-pPOB, O HAXO0XJACHUU CKAJIAPHOTO

MIPOU3BEICHUS IBYX BEKTOPOB, 00

YCJIOBUH IIEPIICHANKYIIAPHOCTH.

Haxo0umb KOCUHYC yIT1a MEXIY IByMs

BEKTOPaMH.

Ilpumensamp V3y4eHHbIE ONIPENEIICHHUS,

TEOPEMBI U QOPMYIILI K PENIEHUIO 3a1a4.

I'maBa V. T'eomeTpuuecKue Npeodpa3oBaHUA 8




JIBmkeHue (mepemenienue) Gurypel.

IIpueooums nipumMepsl ipeoOpa3oBaHUs

51 | IlapanienbHbIi IEPEHOC. 1 10.03 ¢uryp. OnucsIBaTh IpeoOpa3oBaHU § 17, Ne 622, 624, 627.
JIBmkeHue (mepemenienne) Gurypel. Gburyp: mapaarebHbIi IIEPEHOC, 0CeBas
52 [ IlapanyienbHblil nepeHoc. 1 12.03 cummerpus. Lentpansuas cummerpus. | § 17, Ne 629, 631, 635.
53 | OceBas 1 neHTpasIbHAs cuMMeTpus. [T0BOpOT. 1 17.03 IToBOPOT, TOMOTETHS, TIO00HE. § 18, Ne 661, 664, 666.
54 | OceBas u nenTpanbHas cumMMeTpusi. IToBopoT. 1 19.03 Dopmynuposams: § 19, Ne 695, 696, 706, 707, 710.
55 | F'omorerns. [Togobue Guryp. 1 31.03 onpeoenenus: IBIKEHUS; PABHBIX § 20, Ne 734, 737, 739.
56 | I'omorerus. [logobue duryp. 1 02.04 Guryp; ToueK, CAMMETPUYHBIX § 20, No 742, 744, 746.
57 | Tomorerus. [Tonobue duryp. 1 07.04 OTHOCH-TENILHO TIPSAMOIA; TOUEK, § 20, Ne 748, 751, 753.
CHMMETPUYHBIX OTHOCHTEIBHO TOUKH;
58 | KonrpoubHasi pabora Ne S o teme (urypsl, MeroLIeil 0Ch CHUMMETPUH;
«eoMeTpHYEeCKHE MPEOOPA3OBAHMSI 1 | 09.04 (bUTYDbI, HMEIOIIEH [IEHTP CHMMETPHI; § 17 -20.
nogo0HBIX uryp;
ceoiicmea: IBYDKEHUS, IAPAJLIIENBHOTO
TIEpEHoCa, OCEBOH CHMMETPHH,
LEeHTpaJibHOU cumMmeTpuu. [loBopora,
TOMOTETHH.
Jlokazbléamb TEOPEMBL: O CBOMCTBAX
HapaeabHOro ePEH0ca, OCEBOM
CHMMETPUH, IIEHTPAILHOM CUMMETPHH,
MOBOPOTA, TOMOTETUH, 00 OTHOIIICHUH
IUIONIA/IEH TOIOOHBIX TPEYTOIBHUKOB;
Tpumensamp W3yueHHBIE ONIPEEIICHHUS,
TEOPEMBbI U (hOPMYIIBI K PEIICHUIO 33134,
I'maa VI. HayaabHble CBeIeHUA 110
cTepeoMeTpHH 5
59 | Ilpsmas npusMma. 1 14.04 § 21, Ne 792, 798, 804.
60 [ IMupamuma. 1 16.04 § 21, Ne 794, 801, 806.
61 | Humuunp. 1 21.04 § 22, Ne 813, 821, 806.
62 | Konyc. 1 23.04 § 22, Ne 817, 823.
63 | Iap. 1 28.04 § 22, Ne 819, 828.
IMoBTOpEHHE U cHCTEMATH3ANMS Y4eOHOTO
MaTepHuaJja 5
OTpaboTKa HaBBIKOB PEIIEHHUS TECTOBBIX
64 | 3amanwmii mo marepuasiam OI'D 1 30.04




OTpaboTKa HaBBIKOB PEIIEHUS TECTOBBIX

65 | 3aganmit mo Mmarepuanam OI'D 07.05
OTpaboTKa HABBIKOB PEIICHUS TECTOBBIX

66 | 3amanmii no marepuanam OI'D 12.05
OTpaboTKa HaBBIKOB PEIIEHUS TECTOBBIX

67 | 3amanmii mo marepuanam OI'D 14.05
OTpaboTKa HaBBIKOB PEIIEHUS TECTOBBIX

68 | 3apanmii mo marepuanam OI'D 19.05




