HEI'OCYIAPCTBEHHOE OBILEOBPASOBATEJIbHOE VUPEXIEHUE
«JIULEU Ne 36 OAO «POCCUMCKUE YKEJIE3HBIE JOPOT'N»

[TPUHATO YTBEPXXIEHO
Ie1arOrHYeCKUM COBETOM IIPUKA30M JAUPEKTOPA
[Iporokos Ne 1 Ne 281

oT «31» aBrycra 2015 oT «31» aBrycra 2015 1.

PaGouas nporpamma no reomerpun AJs 8 kiacca B

Cocrasurens E.B. I[Taurteneesa

MOATIMCh YYUTECIIA
YUUTECIIb MAaTCMAaTUKH
BbICIIIasA KBaJ'II/I(l)I/II(aI_[I/IOHHaSI KaTCeropus

r. Upkyrck
2015-2016 y4eOHsIii rox



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMmMa 1mo reoMeTpUM TS Y4aIMXcsi 8 KJ. COCTaBlieHa B COOTBETCTBHH C
TpeOOBaHUAMH (elepaTbHOI0 KOMIIOHEHTa I'OCYJapCTBEHHOTO CTaHAApPTa OCHOBHOI'O OOLIEro
o0pa3oBaHUsl C Y4YETOM MPHUMEPHOH NPOrpaMMbl OCHOBHOTO o0O0IIero oOpa3oBaHus MO
reoMeTpHu.

Hopmarusnyro 6a3y /i pa3paboTku pabodeil mporpaMMBbl IPEACTABISAIOT JOKYMEHTHI:

— @epnepanbbiii 3akoH oT 29.12.2012 1. Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit
denepanuny;

— Ilpuxaz MunucrtepcrBa obpazoBanusi Poccuiickoit @enepauuu ot 05.03.2004 r. Ne 1089
«DenepanbHbIi KOMIIOHEHT TOCYAApPCTBEHHBIX O0pa30BaTEIbHBIX CTaHIAPTOB OOIIETO
o0pa3zoBaHUY;

— Ilpuxaz MunucrepctBa obpasoBanusi Poccuiickoit ®enepauuu ot 09.03.2004 r. Nel312
«DenepanbHblii  0a3UCHBIN y4eOHBIM TIJIaH ¥ OpUMEpPHBIE Y4eOHBIE TUTAHBI IS
oOpa3zoBaTenbHbIX yupexaeHuil Poccuiickoil @Denepanuu, peanu3yoUMX [POrpaMMbl
o0m1ero oOpa3oBaHuUs»

— Ilpuxa3z MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 31.03.2014 Ne
253 «O6 yrBepxaeHUM (elepaJbHOrO IepeyHs Y4eOHUKOB, PEKOMEHIYEMbIX K
HCIOJIb30BAaHUIO MPU  peau3allid  HMEILUX  TOCYAApPCTBEHHYIO  aKKpeIUTalUIo
00pa3oBaTeNbHBIX MPOrPaMM Ha4daJbHOI'O OOIIEro, OCHOBHOI'O OOILEro, CpeIHEero oOIero
o0pa3oBaHU.

— Ilpuxa3z MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 08.06.2015 1. Ne
576 "O BHecenun uzMeHeHuil B DIl yueOHMKOB, peKOMEHIYEMBIX K HCIIOJIIb30BAHUIO IMPH
peai3allii HMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTAII0 O0O0pa30BaTeIbHBIX MpOTrpamMm
HayaJlbHOTO OOIIEro, OCHOBHOTO OOILEro, CpeaHero oomero o0pa3oBaHus, yTBEPKACHHBIN
npukazoM MuHnuctepcTBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 31 mapra 2014
roma Ne 253"

— IlocTanoBnenue I'maBHOro rocyapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickont @enepannn
or 29.12.2010 1. Ne 189 (pexn. Ot 25.12.2013) «O6 yrBepxaennn CanlluH 2.4.2.2821-10
«CaHuTapHO-3MHIEMHOJIOIHYECKHEe TPEOOBaHMUS K YCIOBHMSIM M OpraHU3alMu OOy4deHHUs B
0011e00pa30BaTENbHBIX YUPEKICHUIX .

Pabouas mporpamma cocTaBjeHa Ha OCHOBE IPOrpamMMbl, ONyOJIMKOBAaHHON B COOpHUKE
porpaMM oO11e00pa30BaTEIbHBIX YUPEKACHUN:

[IpumepHass mporpaMma OCHOBHOIro oOmiero oOpasoBaHuss mo Matematuke (COOpHUK
cepun Matematuka. M.: [Ipocsemenne, 2010).

Pabouas nmporpamMMa OpHeHTHPOBaHA HA HCIIOJIb30BaHHE yueOHHUKa:

[ToropenoB A.B. T'eomerpust 7-9. YueOHuk mnsa 7-9 kiaccoB 001eo0pa3oBaTEIbHBIX
yupexaenui — M., [Ipocsemenue, 2014 r.

W3ydyeHue reomeTpurM B paMKax OCHOBHOTO 0OIIero oOpa3oBaHHs HalpaBiIeHO Ha
JOCTHKEHHUE CIEAYIOUINX LETEH:

— CcHCTeMaTH3allMs CBEJCHUH YJalMXCs O YeThIPEXYyroJdbHUKaX U UX CBOMCTBAX;

— (opMupoBaHHE ammapaTa pelIeHUs MPSIMOYTOJIBHBIX TPEYrOJbHHKOB, HEOOXOAUMOTO IS
BBIYHUCIICHHSI 2JIEMEHTOB T€OMETPHUECKUX (PUTYp Ha IMIIOCKOCTH U B IPOCTPAHCTBE;

— 3HAaKOMCTBO YYalIUXCs C IpUMepaMu peoOpa3oBaHust GUryp;

— pacuIMpeHHe MPEICTaBICHUH yJamuxcs O JCKapTOBBIX KOOPJMHATAX M METOJIE KOOPAWHAT,
IIO3BOJISIIOIIEM pelaTh TeOMETPHUYECKHE 33/1a41 Ha S3bIKE alreOpandeckux Gopmyr;

— 3HAaKOMCTBO C DJJIEMEHTaMH BEKTOPHOH anreOpsl M WX NPUMEHEHHEM JUIsl pELIeHUS
reOMEeTPUYECKUX 3a]a4, OPMHUPOBAHNE YMEHUN IPOU3BOIUTH OTEpaIvii HaJl BEKTOPAMH.

B xozne npenogaBanust reomeTpun B 8 Kiacce, y 00y4aromuxcs KpoMe IMepedrCIeHHbBIX B
nporpaMMe 3HaHUi U yMeHHH GopMupyroTcst yMeHus o0I1eyueOHOro xapakrepa:
— TUTAaHWPOBAHMS U OCYIIECTBIICHUS AITOPUTMHYECKON NESTEIbHOCTH, BHIOTHEHUS 3aJaHHBIX


http://cimpo.irkutsk.ru/data/889/izmeneniya_v_fp_pis_mo_moio.rar
http://cimpo.irkutsk.ru/data/889/izmeneniya_v_fp_pis_mo_moio.rar
http://cimpo.irkutsk.ru/data/889/izmeneniya_v_fp_pis_mo_moio.rar
http://cimpo.irkutsk.ru/data/889/izmeneniya_v_fp_pis_mo_moio.rar
http://cimpo.irkutsk.ru/data/889/izmeneniya_v_fp_pis_mo_moio.rar
http://cimpo.irkutsk.ru/data/889/izmeneniya_v_fp_pis_mo_moio.rar

Y KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

— peuieHus pa3HOOOpa3HbIX KIACCOB 33/1a4 U3 Pa3IMYHBIX Pa3/IesioB Kypca, B TOM YHCIIC 3ajad,
TPeOYIOINX MOUCKA MYTH U CIIOCOOOB PEILICHNUS;

— UCCIENOBATENIbCKOM  NIESITEIBbHOCTH, Pa3BUTHUS  HWJCH, TMPOBEACHUS  AKCIIEPUMEHTOB,
0000111eHMS, TOCTAHOBKHU M ()OPMYITMPOBAHMS HOBBIX 33]1a4;

— SICHOr0, TOYHOT'O, TPAMOTHOI'O M3JIOKEHUSI CBOMX MBICIIEM B YCTHOM M MUCBMEHHOM peuH,
UCIIOJIb30BAHUS ~ PA3JIMYHBIX  S3bIKOB ~ MaTEMaTUKH  (CJIOBECHOrO0, CHUMBOJIMYECKOTO,
rpagu4eckoro), CBoOOAHOTO Mepexoja C OJHOIO s3bIKAa Ha JAPYrod IS WLIOCTpaIuy,
WHTEpIpETaIlK, APIYMEHTALIUH U JI0Ka3aTe/IbCTBA;

— TIPOBEJCHUS JOKA3aTEIbHBIX PACCYKACHUU, apryMEHTAIMHU, BBIJBMKEHUS THIOTE3 M UX
00OCHOBAHHS;

— TIOWCKa, CHCTEMaTH3alliu, aHajdu3a © KiIacCUPUKAUKU HWHPOPMAIUK, HWCIOIb30BaHUS
pa3HooOpa3HbIX HMH(OPMALMOHHBIX HCTOYHMKOB, BKJIKOYas Y4YeOHYI0O M CIPAaBOYHYIO
JIUTEpaTypy, COBpeMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTHH.

Pesynbrarel 00yueHus npeacrasieHbl B TpeOOBaHUAX K YPOBHIO MOJATOTOBKH M 33Jar0T
CHUCTEMY MTOTOBBIX pE3yJbTAaTOB OOYYEHHUsS, KOTOPBIX JOJDKHBI JOCTUraTh BCE Yydalluecsd,
OKaHYMBaIOIIME & KJIacC, U JOCTUKEHHE KOTOPBIX SBISETCS 00sA3aTeIbHBIM YCIOBUEM
IOJIOKUTEIBHON aTTecTalluyd Y4eHUKa. OTH TpeOOBaHUS CTPYKTYpUPOBaHBl IO TpeM
KOMIIOHEHTaM: «3HATH/IIOHUMATD)», «YMETb», «HMCIO0JIb30BATh NPHOOpeTeHHbIe 3HAHUS U
YMEHHS B IPAKTHYECKOH JesiTeIbHOCTH M NMOBCeJHEBHOM Ku3HW». [Ipu 3TOM nocnennue na
KOMIIOHEHTA IIPEJCTABIICHBI OTACIBHO 110 KaXKI0MYy U3 Pa3JelIOB COAEPKaHU.

HN3meHeHnnsi, BHECEHHBbIE B IPOorpaMmmy coorsercryromero Y MK.

[InaHupoBaHMe COCTAaBIEHO Ha OCHOBE 0O0mIe0Opa3oBaTenbHON mHporpaMMel  6e3
U3MEHEHUM.

MecTo npeaMera B yueOHOM IUIaHe JIMIesA: KOJI-BO YacoB B roJl — 68, HexenbHas
Harpyska — 2 Jaca.

KontpoabHasi padora —6 , 3a4er — 1



YYEBHO-TEMATHYECKHWH IVIAH

Tabmura 1.
Tema KoJu-Bo Coaepixanue JesATeJIbHOCTH 00y4aKOIINXCH
4acoB NP U3Y4YCHHH TeMbl
1. BBogHoe 24 VY11, BUJIBI YTJIOB, YMeTp NpOU3BOAUTH IOACYET YIJIOB B TPEYroJIbHUKAX, MPUMEHATh
NOBTOpPeHHE CBOMCTBA. YTIIbI IPU IIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB IPU PEIICHUM 3a/1a4.
[apaJuIeIbHBIX IPAMBIX U
cekyieil. TpeyroibHUK,
BU/Ibl TPEYTOJIbHUKOB.
ITpusHaku paBeHCTBa
TPEYroJIbHUKOB.
YMeTh u300pakaTb YEThIPEXYTOJIBHUKU; IIOKa3bIBaThb COCEIHHME U
IPOTUBOJIEKAILUE CTOPOHBl M BEPILIMHBI, BBIYUCIATH MEPUMETpP. YMETh
n300pakaTh IMapajuieNorpaMM; IMOKa3blBaTh Mapbl HapajljebHbIX CTOPOH;
II0JIb30BAaThCS COOTBETCTBYIOIEH CHMBOJUKOH. YMeTh (OpMyIupoBaTh
TEOPEMY O PaBEHCTBE IIPOTUBOJIEKAILNUX CTOPOH U YIJIOB MapajuIeIOrpaMMa;
BOCIIPOM3BOAMTH JIOKA3aTEIbCTBO TEOPEMBbI 110 COCTaBICHHOMY IUIaHY;
TpeyrobHIK, BUIbI (dbopMyaMpoBaTh IPU3HAK napannenorPaMMa (mo aByM CTOpOfIaM);
2. BBITIOJIHATH YEPTEKU M0 YCIOBHIO 33/1a4U; MPUMEHATh U3y4YEHHOE CBOMCTBO
204 | TpeyrombHUKOB. [Tpu3HaKu
YeTpIpexyroJbHUKH IIPU PELLIEHUU 3a7ad.
paBEHCTBA TPEYTOJbHUKOB.
YMeTp pacrno3HaBaTh MPSIMOYTOJIBHMK, pOMO, KBaJapaT M3 MHOXECTBa
Pa3JINYHBIX YETHIPEXYTOJBHUKOB; (POPMYINPOBATH UX CBOWCTB M MPU3HAKOB,
MPUBOJIA J10KA3aTeNbCTBA COOTBETCTBYIOLIUX TEOPEM; MPUMEHATh 3HAHUSA
IIPU PELIEHUY 3aad.
YMeTh AenuTh JaHHBIA OTPE30K Ha JIF000€ YHCIIO PaBHBIX YacTe. YMeTh
pacro3HaBaTh CPENHIOK JIMHUIO TPEYrOJbHUKA U TPANElUH; NPUMEHATh UX
CBOICTBa IIPH PEIICHUHN 3a]1a4.
Cunyc, KocHHYC U YMmeTs QopMynupoBaTh W TMPHUBOJUTH JIOKA3aTEIbCTBO TEOPEMBI O
3. Teopema TaHI€HC  OCTPOro  yrja | 3aBUCMMOCTH KOCHMHYCa OT I'paJyCHOW MEephI YIJia; BBIYUCIATH KOCUHYC YyIJa
IMugaropa 19y | TPAMOYrOJIbHOrO IIpU PEIICHUN KOHKPETHBIX 33]1a4; CTPOUTH YroJl, 3Hasl €ro KOCUHYC. Y METh
P TPEYTOJIbHUKA. Teopema | hopmynupoBats Teopemy [ludaropa, npuBoauTs
[Tudaropa.  HepaBeHcTBO e€ [I0Ka3aTelbCTBO; MPUMEHATh Il HAXOXKICHUS HEU3BECTHBIX
TpeyroJbHUKA. 3JIEMEHTOB MPSMOYTOJLHOTO TPEYTOJbHUKA.




[Tepnienaukymsip u
HakyioHHasA. CoOTHOIlIEHHE
MEXy CTOPOHAMHU u
yriaMu B TPSMOYTOJIBHOM
TpeyroibHuke. OCHOBHbBIE
TPUTOHOMETPUYCCKHE
TOX]IECTBA. 3HaueHus
cuHYyca, KOCHHYCa u
TaHT'€HCa HEKOTOPBIX YIJIOB.
N3menenue CHHYCa,
KOCMHYCa W TaHIeHCa IpHU
BO3pacTaHUU

yria.

3uarb crnenctBus u3 teopembl [ludaropa, oOpatHyto TeopeMy. YMeETb
ONPEACIIATh NMEPIECHANKYISAP, HAKIIOHHYIO U €€ MPOEKIMI0; MOKa3bIBaTh HA
3aJlaHHOM uepTeke; (hopMyIHpoBaTh U MPUBOJUTH J0KA3aTEIBCTBO TPEX
ciencTBuit 3 Teopemsl [ludaropa; pemarp 3a1a4u Mo JaHHOK Teme. 3HATH
TeopeMy (HEpaBEHCTBO TPEYTOJIbHUKA) U CIEJCTBUE U3 HEE.

YMeTh NPUMEHHUTh HEPABEHCTBO TPEYTOJbHHUKA JUISl PELICHUS KOHKPET-
HOM 3a7ayu. YMEThb BBIUUCIATh HEU3BECTHBIE 3JIEMEHTBI MPSMOYTOJIBHOTO
TPEYTOJIbHUKA;

pa3BEPHYTO OOOCHOBBIBATH pEILICHHE 3a7aud. YMEThb NPUMEHATH IMPHU
pemrenun 3anad teopemy I[ludaropa m crencTBust u3 He€; HCIONB30BATH
TPUTOHOMETPHUUYECKUE TOXKIECTBA; MPUMEHAThH Tabuibl bpanuca.

4. JlekapToBBI
KOOPAMHATHI HA
IJIOCKOCTH.

124

IIpssMmoyronbHas cucrema
KOOP/IMHAT Ha IIOCKOCTH.
Koopaunatsl cepenunbl
otpeska. Paccrosinue
MEXy TOUYKAMH.
VYpaBHEHHE OKPYKHOCTH.
YpaBHEHHE NIPAMON.
KoopanHaTsl TOUKH
nepeceueHus MPsIMbIX.
I'padux nuHeHoM
¢yukun. [lepeceuenue
PSMOH ¢ OKPY>KHOCTBIO.
Ornpezenenne cunyca,
KOCHHYCA U TaHT'€HCa JIJIs
moboro yria ot 0°mo 180°.

YMeTp CTpOUTh TOYKM 10 33JaHHBIM KOOpAMHATAaM; ONPEIEIATh
KOOpAMHAThl KOHKPETHBIX TOYEK; 3HaTh, YTO HA3bIBAECTCA KOOPAMHATHOU
IUTOCKOCTBIO; (OPMYIIBI KOOPIMHAT CEepeIHHBI OTpe3Ka. YMETh CTPOWTH
TOYKHU 10 33/laHHBIM KOOPJMHATaM; ONPEAESATh KOOPAMHATHl KOHKPETHBIX
TOYEK; ONPEENIATh 3HaKU TOYEK B 3aBUCUMOCTH OT TOTO, B KAKOM YETBEPTH
OHa JIe)KaT; 00BACHATH, KaKue aOCIIMCChl UMEIOT TOYKH OCH OpAMHAT, KaKkue
OpAMHATBl UMEIOT TOYKM OCH abCLUMCC; HAXOJUTh UX U NPUMEHATh MpU
HaXO0XJIEHUU KOOPAMHAT CEPEIUHBI OTPE3KA.

pelaTth 3a/1a4yM, UCMOIb3ysl JAHHOE YpaBHEHHUE; 10 3aJJaHHOMY ypaBHE-
HUIO OMNpEAeisITh BHUJ 3aJaHHOW TIeoMeTpuYecKoil (Gurypbl, B ciydae
OKPY)XKHOCTH -ONpENENATh KOOpAMHATHl €€ LEeHTpa U paauyc. YMeThb
MCIIOJIb30BaTh YpaBHEHUE NPSAMOM NIPU PELICHUH 3a/1a4; COCTABIISATh

ypaBHEHHE NpPSIMOM, 3Has KOOPAMHATHI TOYEK, 4Yepe3 KOTOpble OHa
IIPOXOJUT; 3Has YpaBHEHMS JABYX MPSMBIX, HAXOAUTh KOOPAUHATHI UX TOYKU
nepeceyeHusl. YMETb COCTaBJIATH YpaBHEHHE TMPSMOM MO 3a/JlaHHBIM
YCJIOBUSAM; IOHUMATh F€OMETPHUUECKUI CMBICI YTJIOBOTr0 K03 duIuenra.

YMerp BianeTs GopMmynamu, ONPEACNSIONIMMUA CHHYC, KOCHHYC U
TaHreHc s Joboro yriaa ot 0°mo 180° Ymerh mpuUMeEHATh M3y4eHHBIE
(hopMyIibl, ypaBHEHHMsI IPU PELLICHUH 3a7a4; BJIaJeTh HaBbIKAMU HaXOXKICHUS
CEpEeIUHBbl OTPE3KA, PACCTOSHMSI MEXAYy TOYKaMH; OIPEIENATh CHUHYC,
KOCHHYC U TAHT'€HC HEKOTOPBIX YIJIOB. YMETh NMPOBOJUTH BBIYMCIEHHUS MO




U3BECTHBIM (OpMYyJiaM, COCTABIISATh YpaBHEHUS QUTYp; aHATU3UPYS YCIOBUE
3a/1a4M, AeJaTh BbIBOJ O B3AaMMHOM PAcCIIOJIOXKEHUH MPSAMOM U OKPYKHOCTH;
ONPEJIENATh CUHYC, KOCUHYC U TAHT€HC HEKOTOPBIX YTJIOB.

5. JIBu:keHne

JIBM>KEHUE U €ro CBOMCTBA.
CumMeTpHsi OTHOCUTEIBHO

TOYKHU U npsimoit. IIoBopoT.

[TapannensHbIN IEpEHOC U
ero cBoiicta. [IoHsTue o

YMeTh BBIONHATH TpeoOpa3oBanus (ABMKEHHE) MpocTeHmuX Guryp Ha
IUIOCKOCTH; IPUMEHATh CBOMCTBA JBU)KCHUS IIPU PELICHUH 3a/1a4.

YMeTh OTIIMYHUTH LEHTPATbHO-CUMMETPUUHYIO (GUTYpy; TOKa3aTh €&
LHEHTP CHUMMETPUM; MPUBOAUTH HpuMep  (QUIYp, CHUMMETPHUHBIX
OTHOCHUTEJIBHO TPSMONW. YMETh BBIIOJHATH IpeoOpa3oBaHus MPOCTEUIINX

6 4 paBeHCTBe Quryp. ¢uryp npu mnoBopore. YMeTb (HOpMyaupoBaTh M JOKa3bIBaTh CBOWCTBA
HapajuleIbHOTO  IepeHoca; (OpMyIHpoBaTb M JIOKa3bIBaTb TEOPEMY
CYLIECTBOBAHMSI M €IMHCTBEHHOCTH IAapaICIbHOTO IEPEHOCA; BBINOIHSITH
napaJyieNbHBIA MEepeHoC QUryp Ha IUIOCKOCTH; JAOKa3bIBaTh PaBEHCTBO (hu-
I'yp, ONHUpAasCh Ha M3Y4YEHHbIH Marepuang. YMeTb CTPOUTh 00pa3bl Mpo-
CTeUIHX QUryp NMPH Pa3IMIHBIX IPEOOPA3OBAHUSAX.
Bekrop. AGcomtoTHas 3HaTh oOmpeJeNeHre BeKTopa. YMeTb u300pakaTb M 0003HA4aTh
BEJIMYMHA U HAIIPaBJICHUE BEKTOpPBI; MOKa3bIBaTh MPOTUBOIIOJI0KHO M COHAIPABIICHHBIE BEKTOPBI; OT-
BeKTOpa. PaBeHcTBO KJIa/pIBaTh BEKTOp, pPaBHbI JaHHOMY, OT JIIOOOH TOYKHM IJIOCKOCTH;
BEKTOpOB. KoopinHAaThI BBIYMCIIATH JJIMHY U KOOPAUHATHI BEKTOPA.
BekTopa. CioxeHnue YMeTb HaxXOOUThb KOOPAMHATBI CYMMBI M Pa3HOCTU JBYX BEKTOPOB,
BEKTOPOB U €r0 CBOMCTBA. 3aIaHHBIX KOOPJIMHATAMH; CTPOUTH BEKTOP-CYMMY JBYX BEKTOPOB. YMETh
YMHOXKEHUE BEKTOpa Ha HaXOJUTb KOOPJAUHATHI CYMMBI U PA3HOCTHU JIBYX BEKTOPOB, 3aJaHHBIX KOOpP-
6. BexcTophI gucio. (KomminaeapHbie JUHAaTaMU; CTPOUTh BEKTOP-CYMMY JIBYX BEKTOPOB. YMETb YMHOXHUTh
74 BeKTOpHI.) CKasipHOe BEKTOp Ha 4ucio; (GOpMyIMpPOBaTh U JOKa3bIBaTh TEOPEMY O HAIpPaBICHUU
IIPOU3BEJICHNE BEKTOPOB. BEKTOpa-MPOU3BEACHUS. YMETh (GOPMYyIUPOBATh U JOKa3blBaThb TEOPEMY O
(Ipoex1us HA OC. CKAJIIPHOM IIPOU3BEACHUU BEKTOPOB U CIECACTBUE M3 HEE; BBIYUCIATH
PasnoxxeHne BekTopa 1o CKAJIIPHOE TPOM3BEICHHE; BBIYUCIIATH YIOJl MEXAY BEKTOpaMHu. YMEThb
KOOPANHATHBIM OCSIM.) n300pakaTb BEKTOPHI, CKJIA/IbIBATh U BBIYUTATH BEKTOPbI, YMHOXATh BEKTOP
Ha YHCIIO; HAXOAWUTH CKAIIPHOE IPOU3BEICHUE BEKTOPOB, YIOJI MEXIY
BEKTOpPaMH.
YMeTh NOpPUMEHATh M3YYECHHBIM TEOPETUYECKHHA MaTepHal IpH
BBIITOJIHCHUH PA3JIMYHBIX YIIPAKHECHUN.
7. losTopente. 44 Pemenne 3amau YMeTh NOpPUMEHATh M3YYECHHBIM TEOPETUYECKHH MaTepHal IpH

BBIITOJIHCHHUH Pa3JIMYHBIX ynpa)KHeHHfI.




TPEBOBAHMSA K YPOBHIO IIOAI'OTOBKH OBYYAIOIIIUXCSA

B pe3ynbprare u3yueHus Kypca reoMeTpuu 8 Kiacca yYeHUK JOJDKEH:

> 3HAMb/NOHUMAMD:

— 4YTO TaKo€ OKPYXHOCTb: LIEHTP, Paguyc, OUAMETP, XOpZa; B3aUMHOE pPAaCIIONOKEHUE
OpsIMOM M OKPYXKHOCTH, JIBYX OKpPY)KHOCTEH; KacarelbHas K OKPYXHOCTH; PaBEHCTBO
KacaTeJbHbIX, IPOBEIECHHBIX W3 OJHOM TOYKH; OKPYKHOCTb, BIIMCAaHHAas B TPEYIOJbHUK,
OTMCAaHHAs OKOJIO TPEYTOJIbHUKA;

— YTO TaKO€ MapajuieJorpamMM, €ro CBOMCTBA U MPHU3HAKH; MPSMOYTOJIbHHK, KBAaApaT, poMO,
UX CBOMCTBA W NPU3HAKU; Tpalelusl, CpeIHss JIUHUS Tparneuun; reopemy Paneca;

— Tteopemy [ludaropa; yto Takoe CUHYC, KOCUHYC, TAHT'€HC OCTPOTO yIJia MPSIMOYTOJIbHOTO
TPEYTroJbHUKA; PEHICHHE MPSAMOYTOJbHBIX TPEYTOJbHUKOB; OCHOBHOE TPUTOHOMETPUUECKOE
TOJIECTBO; (POPMYJIbI, CBA3BIBAIOIUE CUHYC, KOCUHYC U TAHT'€HC OJTHOTO U TOTO )K€ yIJIa;

— 4YTO TaKoe€ BEKTOP; IJIMHA (MOJyJib) BEKTOPa; KOOPAUHATHI BEKTOPA; PABEHCTBO BEKTOPOB;
omepanuy HaJl BEKTOpPaMU: YMHOXEHHE Ha YHCIO, CJIOXEHHE, pPa3lokKeHHe, CKaIsipHOe
IIPOU3BENICHUE; YTOJl MEXKy BEKTOpaMU;

— TEOMETpUYEeCKUe MpeoO0pa3oBaHUs; MPUMEPHl ABIKEHUN (QUTYp; CUMMETPHUIO (PUTYp;
OCEBYIO CUMMETPHIO U MapaljieNIbHbII MepeHOC; MOBOPOT U LEHTPAIbHYIO CUMMETPUIO;

> ymemb:
4 pacrio3HaBaTh reOMETPHUCCKUE (PUTYPBI, pa3InyaTh UX B3aMMHOE PACIIOIOKCHHE;
4 HN300paxaTrh TeOMETPUICCKUE (PUTYPHI, BBITOJHATH YEPTEKH TI0 YCIOBUIO 3a/1a4H,
OCYILECTBIIATH TIpeoOpazoBanus Guryp;
4 MIPOBOMTH OTNIEPALIMU HaJl BEKTOPAMH, BEIYHCIISTE JUIMHY U KOOPJIUHATHI BEKTOPA,
YroJI MEXI1Y BEKTOpaMU;
4 BBIUMCIIATh 3HAYCHUS T€OMETPUYCCKHX BEJIWYWH (JUIMH, YTJIIOB), B TOM YHCIIC:

OTpesieNATh 3HaYeHUs] TPUTOHOMETPUYECKUX (YHKLIMN MO 3HAYEHUIO OJHOW M3 HUX, HAXOAUTh
CTOPOHBI, YIJIbI TPEYTOJbHHUKOB;

4 pemiaTte TCOMECTPHUYCCKUC 3aldavu, ONHPasACh Ha HU3YUYCHHBLIC CBOMCTBa (1)I/Il"yp,
MPUMCHAA TOMMOJHUTCIBHBIC ITIOCTPOCHUS
4 MNpOBOAWUTL JOKA3aTCIIbHBIC PACCYXKACHHUA INPU PCIICHUN 3aJa4d, HUCIOJIb3ysd

HN3BCCTHBIC TCOPEMBEI, O6Hap}/)KI/IBa$I BO3MOXXHOCTH I UX HUCITIOJIb30BAHUA,
» HCIO0JIb30BaTh NpUOOpeTeHHble 3HAHMS M __VMEHHSI B __NPAKTHYECKOii
JesATeJIbHOCTH U NMOBCETHEBHOM JKU3HU JIJIA.

4 UCIIONIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUUYECKOMN JesTeNbHOCTH
7 TIOBCETHEBHOM JKW3HU:

4 JUISL ONIMCAHUS PEATIbHBIX CUTyallMid HA SI3bIKE TEOMETPHH;

4 pacyeToB, BKIIOYAIONIUX MPOCTEHIITNE TPUTOHOMETPUUIECKHIE (POPMYITHI;

4 pEeLIEHNs] TPUTOHOMETPUUECKHUX 3a/1a4 C UCTIOJIb30BAHUEM TPUTOHOMETPHH;

4 MOCTPOEGHUNW  TEOMETPUYECKUMH  HMHCTpyMEHTaMu  (JWHEWKa,  ITUPKYJIb,

TPAHCIIOPTHUP).



KPUTEPAU 1 HOPMbI OLIEHKHY 3HAHUI, YMEHU 1 HABBIKOB
INPUMEHUTEJIBHO K PA3JIMYHBIM ®OPMAM KOHTPOJIA

OneHuBaHue IO T€OMETPUM OCYLIECTBISET YUYUTEIb-NPEIMETHUK, KOTOpBIM B Hayaje
y4eOHOTO rojla 3HAaKOMUT YYEHHUKOB C OCHOBHBIMHU TOJIOKEHUSIMH U TIOPSIKOM OLICHUBAHHS I10
npeamery. Poaurenu uMeroT mpaBo MOJNyYUTh HHGOPMALMIO O MOPSAAKE OLIEHUBAHHUS OT
yUUTENA-peIMETHHKA, KypaTopa.

[Tpy oLleHUBaHUM YUUTHIBACTCA:

® CIIOKHOCTh MaTepuaa;

® YpPOBEHb NPHOOPETEHHBIX 3HAHUN YMEHUI U HABBIKOB [10 OTHOLIECHUIO K KOMIETEHLUM,
TpeOyeMbIM IOCYAapCTBEHHOM U MIKOJIBHOM ITporpaMMaMu 1o ajireope;

®  CaMOCTOSITENIbHBIA M TBOPUYECKHIA XapaKTep BHITOTHEHUS 3aaHUs;

® TOYHOCTH U JIOTUYHOCTH OTBETA;

® KOPPEKTHOCTH U aKKypaTHOCTh MMCbMEHHOTO 3aJIaHHS;

OueHuBaHue 1EIUTCS Ha:
e TeKyllee OLIEHUBAHKUE B TeUEHHE YyU4eOHOTro Mpolecca;
UTOI'OBOE OLICHHUBAHUE.

OcHOBHBIMH ~ (hopMaMH  TIPOMEXKYTOYHOTO KOHTPOJS 3HAHUA  OOyYarommuxcs 10
MaTEeMaTHKE SIBJISIOTCS:

® [HMCHbMEHHas KOHTPOJIbHas paldoTa;
CcaMOCTOsITeNIbHAs paboTa;
TEMATUYECKUM TECT;

MaTeMaTUYECKUN JUKTaHT;

JOMalHss padoTa;

YCTHBIN OITPOC.

KontponbHble paboThl HampaBieHbl Ha NPOBEPKY YpPOBHS 0a30BOMl NOArOTOBKU
yuyaumxcs, a Takke Ha aud@epeHuupoBaHHYIO IPOBEPKY BilaJieHUs] (OpMaibHO-ONEPaTUBHBIM
MaTeMaTHYECKUM aIllapaToM, CIIOCOOHOCTh K MHTErpalii 3HaHUHM M0 OCHOBHBIM TeéMaM Kypca.
OrneHka oTBeTa y4aliuxcsi Ipy YCTHOM U MMCbMEHHOM ONPOCE MPOU3BOAMUTCSA MO MATHOATIHHON
CHCTEME.

VYuutenr MOXET TMOBBICUTH OTMETKY 3a OpHUIMHAJbHBIA OTBET Ha BOMNPOC WIH
OPUTMHAJIBHOE pEIICHNUE 3aJa4d, KOTOpBIE CBUIETEIBCTBYIOT O BBICOKOM MaTEMaTHYECKOM
pPa3sBUTHM y4Yalllerocs,, 3a pelleHue Oosiee CIIOKHOM 3aJauyd WJIM OTBET Ha 0ojee CIO0XKHBIN
BOIIPOC, MPEAJIOKEHHBIE yUalleMycsl JOMOJHUTENbHO NIOCIIE BBIIIOJIHEHUS UM 3aaHMUSL.

HToroBble OTMETKH (3a TeMy, YETBEpPTh, MOIYTOAKE, Kypc) BBICTABISIETCS KaK CPeIHHUN
pe3yabTaT paboThl 3a TEKyHMH nepuoi. B ciydae cOpHON OLIEHKM OLICHKAa BBICTABISETCS B
I10JIb3Y YUEHHKA.

OI[eHKa YCTHBIX OTBETOB yHallluXcCs

OneHka 5 CTaBUTCS B TOM CIIy4ae, €CIM Y4allUMiCs IEMOHCTPUPYET MOJIHOE IOHUMaHue
CyTH TEOpHUH U CBOOOJHO OIEpPUpPYET €, TBOPUECKU MPHUMEHSIET TEOpPETHYECKHE 3HaHUs Ha
npaktuke. Ilpu pemeHun 3amad  HaOMIONAIOTCS YETKO OCO3HAHHBbIE JAeWcTBUS. Pemaer
HeCTaHJapTHhIE 3ajaud. He nomyckaeT BBIYMCIUTENbHBIX OIIMOOK. YMEET CaMOCTOSITENIBHO
NoJy4yaTh 3HaHUSA, paboTas C JOMOJHUTENBHOW JHUTEpaTypoi (y4eOHHUKOM, KOMIIBIOTEPOM,
CIIPaBOYHOM JTUTEPATYPOI )

Onenka 4 craBUTCSI B TOM Cily4ae, €CIM OTBET YYEHHMKA YJOBJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLEHKY 5, HO 0€3 HCIOJIb30BaHUS COOCTBEHHOrO IUIaHA, HOBBIX
NpUMepoB, 0€3 MPUMEHEHUs] 3HAHWW B HOBOW CHTYyalldu, O€3 HMCIIOJIb30BAaHMs CBA3EH C paHee
W3YYECHHBIM MaTE€pUalOM, YCBOEHHBIM IIPU H3YyYEHHH IpYyrux npeaMeroB. He 3amymbiBaschk
pemiaetr 3ajayd MO0 H3BECTHOMY AJITOPUTMY, IPOSBISIET CHOCOOHOCTh K CaMOCTOSATEIbHBIM



BBIBOZAM. J{OIyCKaeT BBIUMCIUTENbHBIC OUIMOKM KpalHEe PElKO M, €CIU YYallMHCs JOMYCTHI
OJIHY OoIMOKY MM He OoJiee JBYX HEJO0YETOB, TO MOXKET UCIPABUTh UX CAMOCTOSATENIBHO WM C
HEOO0JIbIION TOMOILBIO YUUTEJIS.

OneHka 3 craBUTCA B TOM Cllyyae, €CJIM Yy4YalllMicsl 3aloMHMI OOJIBIIYyIO YacTb
TEOPETUYECKOr0 MaTepHuaia, 0e3 KOTOPOro HEBO3MOXKHA MpaKTHUecKas padora no teme. Pemaer
CaMOCTOSITEJILHO TOJIBKO T€ NMPAKTHUECKUE 3a/1a4M, B KOTOPBIX U3BECTEH AJITOPUTM, a OCTaJIbHbIE
3aJaHUsI MOXKET BBIIOJIHUTH TOJIBKO C TIOMOLIbIO YYHTENs M ydammxcs. Jlomyckaer MHOro
BBIYUCIIUTENbHBIX OIINOOK.

Onenka 2 cTaBUTCA B TOM Cllydae, €CJIM yYalluiics HE OBJIa/ie]l OCHOBHBIMU 3HAHUSIMU B
COOTBETCTBUM C TPEOOBAHUSAMHU U JIOMYCTUJ OONbIIE OIIMOOK M HEJOYETOB, YEM HEOOXOAUMO
Ui oueHKd 3. He MOXKeT BBINOJHUTH HM OJHOTO MPAKTHYECKOTO 3a/aHUsl C MPUMEHEHHEM
JTAaHHOU TEOpHUHU.

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT

Orenka 5 ctaBuUTCs 3a paOOTY, BBHITIOJIHEHHYIO MMOJTHOCTHIO 0€3 OMIMOOK U HEJTOUETOB.

Onenka 4 craBUTCS 32 padOTy, BHIMOJHEHHYIO MOJHOCTHIO, HO MPU HaJUYuU He Ooisee
OJTHOY OIMMOKM U OHOTO HEJ0YeTa, He OoJiee TpeX HET0YETOB.

Onenka 3 ctaBuTcs 3a pabOTy, BBIOJIHEHHYIO Ha 2/3 Bceil paboThl MPaBUIIBHO WU MPU
JOMYIIIEHWH He Oojee omHOM TpyOoil ommOku, He Ooyee Tpex HErpyObIX OIIMOOK, OJIHOU
HerpyOoil olmMOKY U TPeX HEI0YETOB, MPU HATMYHH YETHIPEX-IATH HET0UYETOB.

Onenka 2 craBuTcs 3a pabOTy, B KOTOPOH YHUCIO OMIMOOK M HEJOYETOB IPEBBICHIIO
HOPMY JUTsl OLIEHKU 3 WM MPABUIIBHO BHIIOJTHEHO MeHee 2/3 paboThl.



HEPEYEHDb YYEBHO-METOIUYECKOI'O OBECIIEYEHU S 1JIA
PEAJIMBALIMU PABOYEU ITPOI'PAMMBI

Tadmuma 2

Ne | IIpenmer | Kunace | HazBanue y4eOHoi Bun y4eonoii Hcnoas3yemble yueOHUKH, Hcnonb3yemble mocooust It yUUTeIsI

n/ NporpaMMmbl NMPOrpaMMbl padouue TeTpaau,

In (rocyaapcrBeHnHasi, JUIAKTHYECKHE

aBTOpCKAasl) MaTepHuaJibl
(HauMeHOBaHUe, AaBTOP,
H31aTETbCTBO, IO
H3JAHUSA)

1 | Feomerpus 8B 1. [TpumepHas ['ocynapcrBennas 1. Iloropenos, A.B. | 1, CaMOCTOATENbHEIE M KOHTPOJBHBIE
HporpamMmma I'eomerpust : yuel. st paboTel o anrebpe W TeoMeTpuu sl 8
OCHOBHOI'O  OOIIErO 7-9 k. obueodbpasosar. | xmacca Epmosa A.IL., Tomo6opomsko B.B.,
obpasoBaHHs 1o yupexaenuii / A. B. Epmosa A.C.. — M. : Hnekca, XapbKOB:
MaTeMaTHKe Toropenos. - M. Tumuazus, 2003,~ 96 c. : mn. — ISBN 5-
(CoopuuK cepuu [Ipoceemienue, 2011. 89237-014-3.
CranznapTsl BTOpPOTO 2. I'eomerpus : 2.3uB, b. I'. lugakTideckre MaTepHaIbI 1O
ITOKOJICHHL. pabouast TeTpazb st 8 reomerpun / b. I'. 3uB, B. M. Meiinep. - M. :
MaremaTuka. M.: KJj1acca HpOCBeHIeHI/Ie, 2005.
IIpocsewenmue, 0061e00pa3zoBaTENbHBIX 3. 3us, b. I'. 3amaun no reomerpuu : mocodue
2010); yapexaenui / FO. I1. nns yaammxcs 7-11 xmaccos / B. . 3uB,

Hynauupd. - M.
[Ipoceemenue,
2009.IIpocsemenue,
2010.

B. M. Meiinep, A. I'. baxanckuii. - M.:
[Ipocsemenue, 2003.

4. 3BaBuu, JI. 1. TecTtoBbIe 3aganus Mo
reomerpun. 8 k. / JI. W. 3BaBuy, E. B.
[Torockyes. - M.: [Ipoda, 2006.

5. ABepbsHoB, J. U. 'eomerpus : c6. 3a1au
JUTs IpoBeieHus dk3amena B 9 u 11 . / /1.
. ABepbsnos, JI. W. 3BaBuu. - M.:
[Ipocsemenue, 2005.

6. I'ycesa, U. JI. COOpHUK TECTOBBIX 3aJaHUN




JUISL TEMAaTHYECKOT0 U UTOTOBOT'O KOHTPOJISL.
I'eomerpus. 8 ximacc / U. JI. T'ycesa [u np.]. -
M. : UnTennext-ueHtp, 2008.

7. T'eomerpus. 7-9 K. : TeCThI ISl TEKYLIETO
1 00001IaroIero KoHTpoJs / aBt.-coct. I'. 1.
Kosanésa, H. 1. Ma3zyposa. - Bonrorpan :
VYuurens, 2008.

8. Hacronphas KHHTA YAUTENS
MmareMatukun. M.: OOO «M3pgaTenbcTBO
ACT» OOO «H3natenbctBo  AcTpenby,
2004,

9. Tpe6osanus k ocHameHuO
00pa3zoBaTeNbHOIO MPOIEcca B COOTBETCTBUU
C cofiepKaTelbHbIM HAIlOJIHEHUEM y4eOHBIX
peaIMeToB (erepalbHOTO KOMITOHEHTA
roCy/IapCTBEHHOI'O CTaHAapTa O0IIero
00pa3zoBaHus;




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

Tadomuma 3

Ycnoenvie o603nauenusn: MUHM — usyuenue nosoco mamepuana, YKII3 — ypok komniexchozo npumenenus 3uanuil, IIIIM — noemopernue npoiidenno2o
mamepuana, K3 — koumpons snanuii, CP — camocmosmenvrnasn paboma, KP — konmponvuas paboma.

Ne Tema ypoka Koxn- Tun DJieMeHTBhI OCHOBHOT'0 Oxxuaemblii pe3yjabTaT Hara
ypo BO YpPOKa (00s13aTEJILHOIO0) COleP:KAHMS NpOBeAeHUSA
Ka 4acoB (Hemesis)
IInan \ (pakr
BBoanoe nopropenne (2 4)
VYrubl, BUJBI YIIIOB . 1
oL, BEAS YIII0B, Vi1, BUBI YTJIOB, CBOICTBA.
CBOMCTBA. YTJIBI IIPH
1 1 VYTiIbl Ipy napauienbHbIX YMeTh NPOU3BOAUTH MOJACYET YIJIOB.
IapaJUIEIbHBIX IPSAMBIX U .
- MPSIMBIX U CEKYIIEH
CeKyIen
TpeyroibHUK, BUJTBI 1
peyT > B TpeyrojbHUK, BUIBI
TPEYrOJIbHUKOB. YMeTh pemaTh 3aa4uu, UCIONb3Ys
2 1 TpeyroiabHUKOB. [Ipu3Haku
IIpu3Haku paBeHCTBa IIPU3HAKN PABEHCTBA TPEYTOJIbHUKOB
paBEHCTBA TPEYTOJbHUKOB.
TPEYrOJbHUKOB.
YerpipéxyrojabHukn (20 1)
NHM, | YeTrplpexyroibHUK, CTOPOHBI, 3HaTh, Kakas pUrypa Ha3bIBaeTCs 2
VKII3 | Bepumunel, auaro”anu. [lepumerp | 4eThIpEXYrOIBHUKOM, KaK
YeTbIPEXYTOJIbHUKA. 0003HavyaeTcs YeThIPEXYTOJIbHUK.
3 Omnpenenenue 1 YMeTh n300paxkaThb
YeThIPEXYroJbHUKA YeThIPEXYTOJbHUKH; TOKA3bIBATh
COCEJIHUE U NTPOTHUBOJIEIKALINE
CTOPOHBI Y BEPIINHBI; BEIYUCIISTD
NIEPUMETP.
NHM, | Ilapamnenorpamm. {naronanm 3HaTh, Kakas pUrypa Ha3bIBaeTCs 2
VKII3, | mapamnenorpamma. [Ipuznax napajuIeJIorpaMmMomM. Y MeTh
4 | Tlapannenorpamm 1 [ITIIM | mapamienorpamma. n300pakaTh MapajIeIorpaMm;
[IOKAa3bIBaTh Mapbl MapaJljIesIbHbBIX
CTOPOH; MOJIb30BAThCs COOTBETCT-




BYIOIIEH CUMBOJIMKOM.

NHM, | Iapamnenorpamm. uaronanu Ymetb hopMyIHpoBaTh TEOPEMY,
. N VYKII3 | mapannenorpamma. CBONCTBO oOpartnyto Teopeme 6.1 o cBoiicTBax
CBolicTBO IMaroHanen . .
) JaroHajied napajuienaorpamma JIMaroHaJjIel mapajuieorpamma;
napajuiesorpamma
BOCIIPOU3BOJUTH TOKA3aTENbCTBO TEO-
pPEMBI IO COCTABJIEHHOMY IUIAHY.
6 UHM, | IIpotuBonexariue YMeTrb popMyIupoBaTh TEOPEMY O
IIIIM | CTOPOHBI U YIJIBI PaBEHCTBE IPOTUBOJIEKALIUX CTOPOH
napajuiesiorpaMmma. Y YIJIOB IIapaJuIeIorpaMMa;
CERONCTEO [Ipu3nak napamienorpamma (1o BOCIIPOM3BOJUTH JOKA3aTEIbCTBO
JIBYM CTOpPOHaM) TEOPEMBI 110 COCTaBICHHOMY
IIPOTUBOJIEKAIINX
iany; (opMyIpoBaTh MPHU3HAK
CTOPOH U YIJIOB
napajuiesorpaMma
napajuiesorpamma
(o ABYM CTOpPOHAM); BBIIOJIHATH
YEPTEXKHU 110 YCIOBUIO
3aJ1a4uM; IPUMEHSATh U3yUYEHHOE
CBOMCTBO IIPH PEIICHUH 33JaY.
VKII3, | [Mapamnenorpamm. 3HaTh onpeeIcHue
IIIIM, | CBoiicTBa U IpU3HAKU napajiesorpaMma.
Pewenne 3anau
10 Tene CP napajuienorpamma. Ilepumerp YmMmeTs hopMynupoBaTh
napajuiesorpaMmma CBOICTBA U IPU3HAKU
7-8 | «Ilapannenorpamu. napajuieorpaMmma, IpuBOIst
CaoiicTBa P P - 1P
JI0Ka3aTeNIbCTBA COOTBETCTBYIOIINX
napajuiesorpaMmar
TE€OopeM; IPUMEHSATh
3HAHUS [IPY PEIIECHUN 3a]au.
HNHM, | Iapamutenorpamm. 3HaTh onpe/ereHre MPSIMOYTOJIbHUKA.
VKII3 | IIpamoit yroa. IIpsMOyroabHUK. YMeTb BBIOMpPATh NPSMOYTOJIBHUK U3
Jlnaronanu npsiMOYToJIbHUKA. MHO’KECTBa Pa3InYHBIX
[lepumeTp npsAMOYTOJIBHUKA. 4eThIPEXYTOJIBHUKOB; (DOPMYIHpOBAThH
9 | IlpsMOyTOJIbHUK p P IPAMOYT PEXYT > opmymp

CaolicTBa NpsIMOYTOJIbHHAKA

CBOMCTBA NMPSIMOYTOJIbHUKA, TPUBOS
JI0Ka3aTeJIbCTBA COOTBETCTBYIOIIUX
TEOPEM; IPUMEHSAThH 3HAHUS IPH
peLIeHUN 3a/1a4.




NHM,

Pom6. JInaronanu pomoa.

3HaTh onpejesneHue pomoa.

VKII3, | buccekrpuca yria. YMmeTb BEIOMpaTh poMO U3 MHOXKECTBA
CP [lepneHuKyISpHOCTH Pa3IMYHBIX YETHIPEXYTOJIbHUKOB;
10 | Pom6 nuaroHanieit. [lepumerp pomoOa. (dbopMyIupoBaTh CBOMCTBA poMOa,
CsoiicTBa pomba. MPUCYILIUE BCEM MTapajuiesiorpaMmMam;
[IPUMEHSTH 3HaHUSI IPU PELIEHUH
3azay.
HNHM, | KBaagpar. /Ilnaronanu kBajpara. 3HaTh onpe/ereHue KBaiparTa.
VKII3 | Ilepumerp kBagpara. CBoiicTBa YMeTh BBIOUpATh KBaapaT
KBajipaTa. 13 MHOXKECTBA PA3IUYHBIX
YETBIPEXYTOJIbHUKOB; IOHUMATh, YTO
11 | Ksagpar KBaJpar (110 ONpe/IeICHNI0) 00a1aeT
BCEMH CBOMCTBaMU NPSIMOYTOJIbHUKA
1 pomb6a; popmMyIrpoBaTh
CBOMCTBA KBaJpaTa; IPUMEHSITh
3HAHUA [IPU PEIICHUH 33]ad.
VKII3, | [Mapamnenorpamm. 3Hath onpeeneHus Guryp.
[V, | Ipsmoyromeuauk. Pom6. KBagpar. | YMers GpopmyaupoBaTh
12 CP CBolicTBa ¥ IPU3HAKK JTAHHBIX Y IPUBOJUTH JOKA3aTEIbCTBA
Pemenne ¢uryp. [lepumerp puryp UX CBOMCTB, IPU3HAKOB; BBIIIOJIHATH
13 | 3amau VKII3, YEepTEXKHU 10 YCIOBHUIO 3a/1a4H;
T11IM, MPUMEHSTh U3yYEHHbIE
CP TEOPETUYECKHUE CBECHUS IS
penieHuss KOHKPETHOM 3aJ1a4u.
K3 [Tapamnenorpamm. 3HaTh ¥ UCIOJIb30BaTh
[Ipssmoyronbauk. PoMm0. KBagpar. | n3ydeHHbIN TeopeTHUECKU
14 | KonrpomnbHas pabora Ne 1 CBolicTBa ¥ IPU3HAKK JAHHBIX Marepuail.
¢buryp. YMmeTh popMynupoBaTh apryMeHTHI U
BBIBOJIbI IIPY PELIECHUH 3a/1a4.
UHM, | Yron. CtopoHsl yria. YMetrb popmynupoBaTh TEOpEMY
15 | Teopema darcca VKII3, | [lapannensHble npsMbIe. darneca, IpUBOJANUTH

PaBenctBO oTpeskoB. Teopema
Qdarneca

nBe (OPMYJIMPOBKH); IOHU-
MaTh JJOKa3aTeIbCTBO TAHHON




TEOPEMBI; ICIUTh JAHHBIA OTPE30K Ha
T000€ YHCIIO PAaBHBIX YacTeH.

NHM, | Cpenuss 1MHUS TPEYTrOJIbHUKA. 3HaTh ONpeIETICHUE CPEIHEH
o T —— VYKII3 | CpoiicTBa cpeHell TMHUU JIMHUU TPEYrOJIbHUKA.
16 P TPEYrOJIbHUKA. YMeTh pacno3HaBaTh CpEIHIO 8
TPEYroJbHUKA N
JIMHUIO TPEYToJIbHUKA; IPUMEHSTH €€
CBOMCTBA IIPY PELICHUHU 3a/1a4.
NHM, | Tpaneuus. bokoBeie CTOPOHBI 3HaTh ONpPEEIICHUs TPaIleLUH,
VKII3, | tpaneuuun. OcHOBaHUS Tpalneuuu. | paBHOOOKOH Tpamneuuu,
CP PaBHoOoOKast Tpanernus. IIPSAMOYTOJIBHOW Tpanenuu;
17 Tpanenus. Cpenssas [IpsimoyronbHast Tpaneuus. OIpECIICHUE CPEAHEN TMHUU 9
JIMHUS Tpanenun CpenHsist TuHUS Tpareuuu Tpaneuuu; CBOMCTBO YIJIOB B
PaBHOOOKOI Tparnenuu.
YMeTh pacrio3HaBaTh CPEIHIO0
JMHUIO Tpaleluy;
VKII3, | Tpanemnusi. bokoBbie CTOPOHBI @opMyIIUpPOBATH TEOPEMY O
IIIIM | tpaneuuu. OCHOBaHMs TpalleLIMM. | CBOMCTBAX CPEIHEN JIMHHUM TPAICLUH;
Tpanenus. Cpenssas
18 [THHHS TpanelmH PaBnoOoxkas tpaneuus. [Ipsmo- MIPUBOJIUTH JI0KA3aTENbCTBO; 9
P yrosibHas Tpaneuus. Cpeasssa HaXOJWUTh JUIMHY CPEAHEN JIMHUU.
JIMHUS TpaneIuu.
HNHM, | IIponopuroHaabHbBIE OTPE3KHU. 3HaTh ¥ IOHUMATh, YTO O3HAYAET
VKII3 | O606ménnas Teopema daneca BBIPAXKEHHUE «IIPONOPLUOHATILHBIE
OTPE3KM».
Teopema o
YMeTb BOCIPOU3BOJIUTH J0-
19 | mponopuHOHATBEHBIX 10
Ka3aTeJIbCTBO TEOPEMBI 110
OTpe3Kax
COCTaBJIEHHOMY IJIaHY; IPUMEHSTh
3HAHUA O CPEAHEN JIMHUM Tpaneluu
IIpU PEIIeHUH 3a]1au.
Pewenue 3anau VKII3, | Teopema ®aneca. Cpenuss nuHusA | 3HaTh ONPENEICHUS] CPENHEN JTMHUN
20 CP TpeyroipHIKa. CBOHCTBA TPEYTOJILHUKA ¥ CPETHEHN JTMHUN 10
CpeIHEN JIMHUU TPEYyroJbHUKA. Tpanenuu. YMerb GopMyIupoBaTh U
21 Pemtenue 3agau VKII3, | Tpanemnus. Cpegusis TuHUS MPUBOJINTH JOKA3aTEIbCTBA CBOMCTB 11
[IIIM | Tpaneuumu. CPEIHMX JIMHUH (UTYD; BBINOIHATH




YEPTEKH 110 YCIOBUIO 337291, IIPUME-
HUTb U3yUYEHHBIE TEOPETUUECKUE
CBEJICHUS ISl HAXOXKICHUS CPEaHEH
JIMHUU TPEYTOJIbHUKA, TPAIICLIUH.

K3 Teopema @aneca. Cpeansis JUHUS | YMETh UCMOJIb30BATh 3HAHUS O 11
TpeyronbHuka. CBoiicTBa CpEeIHEW JIMHUU TPEYrOJIbHUKA U
22 | KontponpHas padorta Ne 2 CpedHel JMHUM TPEYTroJIbHUKA. Tparnemnuu
Tpanenus. CpenHss TMHUS IIPU PELICHUH 3a/ay.
TPAINELHUH.
Teopema Ilugaropa (18 1)
WHM, | IIpAMOyTroJbHBII TPEYrOJIbHUK. 3HaTh ONPEIEIICHNE KOCUHYCa 12
VKII3 | Karetsl, runorenysa OCTPOrO yrila MPsIMOYTOJIBHOTO
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA. | TPEYIOJIbHUKA.
Kocunyc yrna. Ywmers HhopMyaHpoBaTh U MPUBOIUTH
23 | Kocunyc yria JI0Ka3aTeNNbCTBO TEOPEMBI O
3aBHCHUMOCTH KOCHHYCa OT TpajlyCHON
MEPBI YIJIa; BBIYUCIIATh KOCUHYC YyIJIa
IIPU pEIIEHNN KOHKPETHBIX 3a/1a4;
CTPOUTBH YIOJ1, 3Hasi €r0 KOCHHYC.
NHM, | IIpsamMoyroabHbIN TPEYrOJIbHHUK. YMeTs GopMyIupoBaTh TEOPEMY 12
Teopema IIudaropa. VKII3 | KareTsl, runorenysa [Tudaropa, npuBOIUTH
Erunerckuii TpeyronbHHUK MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. | €€ J0Ka3aTeNbCTBO; IPUMEHSTH AJIs
24 OcCHOBHOE CBOMCTBO IPONOPLUHU. | HAXOXACHHUS HEU3BECTHBIX AIEMEHTOB
Teopema [Iudaropa. CnenctBus | IpsIMOYTOJIBHOTO TPEYTOJIbHUKA.
n3 TeopeMsl. Erunerckuii 3HATh CJIEICTBUSA U3 TEOPEMBI
TPEYTOJIbHUK. [Tugaropa, odpaTHyIO TEOpEMY.
VYKII3, 13
[1I1IM,
25 CP
TeprenmKyp 1 HNHM, | Ilepnennukyisp, HaKIOHHAA, YMmers ONPEACIATE TEPICHANKYILID, 13
26 VYKII3 | ocHOBaHWE HAKIIOHHOW, TPOSKIIUS | HAKJIOHHYIO U €€ TTPOCKIIHIO;

HaKJIOHHAasA

HaAKJIOHHOIA. CHCI[CTBI/ISI n3

IMOKAa3bIBATh HA 3aJTAHHOM YCPTCIKCE;




teopemsl [Tudaropa.

dbopMyupoBaTh U IPUBOIAUTH JTOKA-
3aTENBCTBO TPEX CIEACTBUN U3
teopeMsl [Tudaropa; pemars 3agaun
110 JAHHOU TEME.

HNHM, | Paccrosinne Mexay TOUKaMu. 3HaTh TeOpeMy (HEpaBEHCTBO 14
Hepasencrso VYKII3 | Teopema «HepaBenctso TPEYroJbHUKA) U CIEICTBUE U3 HEE.
27 TPEYTOJIbHUKA) YMeTb NPUMEHUTDH U3yYEHHbIE
TpEyroJbHUKA
TEOPETUYECKHUE CBECHUS AJIs
penieHusl KOHKPETHOM 3a/1auu.
VKII3, | [IpsMoyronbHbli TPEYrOJIbHUK. 3HaTh ONpe/esIeHne KOCUHYCa YIIa. 14
[IIIM, | Karetsl, runotenysa YmeTs GopMynupoBaTh U MPUBOAUTD
28 Cp MPSIMOYTOJIBHOTO TPEYTOJIBHHUKA. | JJOKa3aTelnbcTBa TeopeMbl [Tudaropa u
Kocunyc yrna. Teopema €€ CIIEICTBUI; BBIIOJHATh YEPTEKHU
Pemmerne 3aad [Mudaropa. CrnexcrBus u3 Teo- 10 YCJIOBUIO 3a/1a4M; IPUMEHATh
pemsl. [lepriennukyisp, M3YyYEHHbIE TEOPETUUECKUE CBEJICHUS
VKII3, | HaKkJIOHHAs, OCHOBAHUE JUTSL HAXOKJICHUSI HEU3BECTHBIX 15
[1TIM, | HaKJIOHHOM, TPOEKIMS HAKJIOH- 3JIEMEHTOB MPSIMOYTOJIBHOTO
29 CP HOH. HepaBeHCTBO TpeyroibHUKa | TPEYroJIbHHUKA; CTPOUTH YTOJl, 3Has
€ro KOCHHYC.
K3 Kocunyc yrna. Teopema YMeTh BBIUUCITATh HEU3BECTHBIC 15
[Tudaropa u eé cnencraus. AJIEMEHTBI IPSIMOYT OJIBHOTO
30 | Kowrpomshas paGota Ne3 [lepnennukynsp, HaKIOHHa, TPeYTobHUKa,;
OCHOBAHHE HAKJIIOHHOM, MPOeKIHs | pa3BEPHYTO 0OOCHOBBIBATH
HaxkJIOHHOHN. HepaBeHCTBO pelIeHue 3a0a4H.
TPEYTOJIbHUKA.
HNHM, | CuHycC ¥ TaHT€HC OCTPOro yria 3HaTh ONpEJEICHUS CUHYCA 16
CooTHo1IEHN MEXTY VKII3 | npsMOYroJIbHOTO TPEYroJIbHUKA. | M TAaHT€HCA YIJIa; COOTHOLIEHUS
31 | croponamu u yriamu [IpaBuiia HaxOX/1€HUS KaTeTa MEX/1y CTOPOHAMU M OCTPBIMU YIJIaMU
B IIPSIMOYTOJIBHOM [IpsAMOYTONBHOIO TPEYrOJAbHUKA | MPSMOYTOJIBHOIO TPEYTOJIbHHKA.
TpEeYroJbHUKE VYMmeTh pemiate 3a/1a4u Ha
32 YKII3, BBIYHMCIIEHUE DIEMEHTOB 16




I1I1M,

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

CP BbIpaXKaTh OJHY BEIUUNUHY
qyepes Apyrylo; IPUMEHSTh
teopemy [ludaropa.
NHM, | CuHyc, KOCUHYC M TaHT'€HC YMeTh, 3Hast OIMH U3 3JIEMEHTOB YIJia, 17
OcHoBHbIE VKII3 | octporo yria npsMoyrojbHOIO HaXOJUTh [Ba APYIUX; IPUMEHATH
33 | TPUrOHOMETPUYECKUE TPEYTOJIbHUKA. U3YYCHHBIC
TOKJECTBA Tpuronomerpuyeckue TPUTOHOMETPUUECKUE TOXKIECTBA IIPU
TOKJECTBA. PELICHUN BBIYUCIUTEIBHBIX 3aa4.
OCHOBHBIE TPUTOHO- VKII3, | Cunyc, KOCUHYC U TaHI'€HC YMeTb, 3Has OJIHY U3 BEJIMYUH yIJIa, 17
METPUUYECKUE TOKIECTBA CP OCTPOTO yrja NpsIMOYTOJIbHOTO HaXOJUTb JIBE APYTUE; IPUMEHSTh
34 TpeyroibHUKa. TpuroHomerpuue- | U3y4eHHbIE TPUTOHOMETPUUECKUE
CKHE TOXKECTBA. TOKJIECTBA IPU PELIECHUH BBIYMCIIN-
TEJIbHBIX 33/1a4.

35 3HaueHHUs CUHYCA, KO- NHM, | Cunyc, KOCMHYC ¥ TaHI€HC YIJIOB | 3HATh 3HAYCHMsI CHHYCA, KOCUHYCA, 18
CHHYCa U TaHI€HCa VKII3 | B0°, 30°45° 60°, 90°. Teopema o | TaureHca yrios B 0°, 30°, 45°, 60°,
HEKOTOPBIX yIJIOB VKII3, | COOTHOIICHHH CHHYCA U KocuHyca | 90°. YMeTh NIPUMCHATh H3Y4CHHbIC 18

36 [ITIM, | OCTporo yria TEOPETUYECKHE CBEICHUS AJIs

CP pEILIEHNs BBIUNCIUTEIBHBIX 3a1au.
WHM, | TaGnuuHble 3HAUCHUSI CUHYCA, 3HaTh 3HAYEHUS CUHYCa, KOCHHYCAa, 19

37 |n VKII3 | kocuHyca, TaHT€HCa yTIIOB. tanreHca yrios B 0°, 30°, 45°, 60°,

SMCHCHHUE CHHYCa, KO- TeopeMa o Bo3pacTaHUU 90°; naznauenue Tabnui bpaguca.
P P > I bpan
CHIYCa M TaHTercd ph (yOBbIBaHMM) TPUTOHOMET- YMeTs GopMyIHpoBaTh U NPUBOIUTH
BO3pacTatiu yria YKII3, pUUecKuX (QyHKIHMH. JI0Ka3aTeNbCTBO TEOPEMBI, IPUMEHSATH 19
38 cP ee MpH PelIeHNH KOHKPETHBIX 33/1a4;
noJb30BaTbes Tabnuuamu bpaauca
IIPYU BBIYMCIIECHUSAX.
VKII3, | CuHyc 1 TaHI€HC OCTPOTO yIJa 3HaTh ONPENEIICHNsI KOCUHYCa, CHHYCa 20
[ITIM | npsAMOYTOJIBHOTO TPEYTOJIbHUKA. | M TAHT€HCA yTria; COOTHOLICHUS
39 | Pemerne saxay [IpaBuiia HaxOX/I€HUA KaTeTa MEXJly CTOPOHAMH U OCTPBIMH YIJIaMU

MIPSMOYTOJIBHOT'O TPEYTOJIbHHKA.
Tpuronomerpuyeckue
ToxnecTBa. CHHYC, KOCHHYC U

MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
3HAYEHMs CUHYCa KOCHHYCA, TAHT€HCa
yraoB B 30°, 45°, 60°.




TaHreHc yrios B 30°,45°, 60°.

VYMeTh NIPUMEHSTh TIPH PELICHUH
3agau Teopemy [Tudaropa u
CIIC/ICTBHS U3 HEE; MCIIOIb30BaTh
TPUTOHOMETPHUYECKHE TOXKIECCTBA;
IpUMEHATH Tabiuiel bpaauca.

K3 Tpuronomerpudeckue GyHKIMU, | 3HATH U TOHUMATh TEOPEMY 20
OCHOBHBIE Tpuronomerpuueckue | [Tudaropa; oOCHOBHbIE TOHATHUS
ToxzaecTBa. Teopema [Tudaropa u | TpUroHOMETPUHU; 3aBUCUMOCTh MEXKY
40 | KonrponbHas paborta Ned CJIEJICTBUS U3 HEE. TPUTOHOMETPUUECKUMHU (DYHKIUSMHU.
YMeTh HAXOANUTh HEU3BECTHBIN
AJIEMEHT NPSIMOYTOJILHOTO
TPEYrOJIbHUKA.
JexapToBbl KOOPAMHATHI HA MJI0cKOCTH (10 1)
NHM, | Ocb abcuucc, ocb OpAMHAT. 3HaTh, 4YTO HA3bIBACTCSA KOOPAUHATHOU 21
VKII3 | Hauano koopauHar. IJIOCKOCTBIO; (hOPMYJIbI KOOPAUHAT
KoopaunaTtHble 4eTBEPTH. CEpeIMHBl OTpe3Ka. Y METh CTPOUTH
[lonoxurenpHas u TOYKH 110 33JJaHHBIM KOOpAUHATAM;
OTpHULATENbHAs TIOJIYOCH. ONPEENATh KOOPAUHATHI KOHKPETHBIX
BBenenue koopauHatT Ha Koopaunats! Touku. Abcuucca, ¥ | TOUEK; ONPENeIsITh 3HAKU TOUYEK B
41 | nnockoct. KoopanHaTsl opauHara Touku. KoopauHatel 3aBHCHUMOCTH OT TOTO, B KaKO!
CepeuHbl OTpe3Ka CepeuHBl OTpe3Ka. YETBEPTH OHA JIEKAT; OOBSICHSITD,
Kakue abCIUCChl UMEIOT TOYKH OCH
OpJVHAT, KAKHE OPJINHATHI UMEIOT
TOYKH OCHU a0CIUCC; HAXOAUTh UX U
MIPUMEHSITH [IPU HAXOKICHUU
KOOpJMHAT CEPEIMHBI OTPE3Ka.
NHM, | Koopaunatel Touku. AGcuucca i | YMETb BBIBOAUTH (POPMYITY 21
VKII3, | opaunata Touku. Paccrosinue paccTosHUSA MEXY IBYMsI TOUKaMU Ha
Paccrosinne CP MEX1y ToUKaMmH. Todka, paBHO- KOOPJIMHATHOM IIJIOCKOCTH;
42 | mexny ylan€HHas OT JaHHBIX. IPUMEHSATH JaHHYIO GOPMYITy IIPH
TOYKaMH BBIUMCIICHUH PACCTOSHUS MEXY TOY-

KaMH C 3aJJaHHBIMU KOOPAMHATAMHU.
3HaTh MOHSITHE «PABHOYIAJIEHHOCTh




TOYCK»

WHM, | YpaBHeHue GUrypsl. YMeThb BBIBOJUTH YpaBHEHUE 22
VKII3, | OxpyxHocTb. LleHTp, paauyc OK- | OKpPY>KHOCTH, pEIlIaTh 3aJ1auu,
CP PYKHOCTH. UCIOJIb3YS JAaHHOE YpaBHEHUE; 110
43 | Vpasnenue oxpysHocT: 3a1aHHOMY YPaBHEHUIO ONpEAEIATS
BUJI 3aJJaHHON T€OMEeTPUYECKOl Qury-
PBl, B CIy4ae OKPY’KHOCTH -
ONpEAENATh KOOPJAUHATHI €€ LIEHTPa U
panuyc
VYpaBHenue purypel. YpaBHeHue | 3HaTh 00IIee ypaBHEHUE MPSIMOH. 22
IIPSIMOH. VYMeTh UCIIO0Nb30BaTh YpABHEHUE
WHM., IIPSAIMOM TIIPH PELICHUU 3a/1a4; }
44 | Vpasnenue npsvoii VKII3, COCTaBJIATh ypaBHEHUE MPAMOM, 3HAS
CP KOOpJMHATHI TOUYEK, Yepe3 KOTOpbIE
OHa IPOXOJIUT; 3Hasl ypaBHEHUSI IBYX
HPSIMBIX, HAXOJIUTh KOOPANHATHI X
TOYKHU IIepECEUCHHUS.
[Ipsimas, napainsenbHas ocH 3HaTh, KaK pacrojioKeHa npsamas 23
. abcuucc. [lpsmas, napamienbHas | OTHOCUTENBHO OCEH KOOPAUHAT, €CIIU
Pacnionoxxenne npsimont N .
45 | OTHOCHTCIEHO CHCTEMEL HNHM, | ocu opnunar. [Ipsmas, €€ ypaBHEHHUE UMEET YaCTHBIN BUJ
VKII3 | npoxoasias yepe3 Hauasio (mpu a= 0w b = 0 um ¢ = 0).
KOOpJUHAT. .
KOOpJWHAT. YTJI0BOU
KO3 PHUIIHUEHT.
Pacnonoxxenue npsmon Jluneitnast pyHkuus. YMeTb COCTaBIIATh YpABHEHUE MTPSIMOI 23
OTHOCHUTEIIEHO CHUCTEMBI YKII3, I10 3a/IaHHBIM YCJIOBUSIM; IOHUMATh
46 | KOOpaUHAT. [TIM, Tr€OMETPUYECKHUI CMBICI YIJII0BOTO
VYrnoBoil ko3¢ puueHT B CP Ko dureHTa.
YpaBHEHUU MPSIMOI
OxpyxHocTb. Pagnyc 3HaTh, IPU KaKUX YCIOBUAX 24
47 Tepeceuerte npamoit 1HM, ;IQEZ;I:)I:I(I){;ZH(')T LIEHTpa Elg;rca:xla;l}g:fx I;E;BTquax
C OKPY>KHOCTBIO VKII3 ’

OKPY>KHOCTH 710 mpsiMou. Touka
KacaHUsl

KacCaroTCA, HE IICPECCKAIOTCA.
YMmertb MPUMCHATH 3HAHUS TTPU




PEIICHUHU 3a4a4.

NHM, | Onpenenenue cunyca, KOCUHyca | YMETh BIaJeTh (hopMyIamH, 24
VKII3, | u TanreHca ajs ar000ro yria ot ONpEACIAIONIMMU CUHYC, KOCUHYC U
Onpenenenue cunyca, CP 0°mo 180°. TaHreHcC I J1r06oro yria ot 0°10
48 | xocuHyca M TaHTEHCA JJIS 180°; o cocTaBlIECHHOMY IUIaHY
moboro yria ot 0°mo 180° JI0Ka3bIBaTh TEOPEMY; IPUMEHSTh
JIOKa3aHHbIE B TeOpeMe (GOPMYIIbI JUIs
pelieHus 3a1a4.
VYKII3, | Koopaunatsl Touek. @opmyJibl YMeTh NIPUMEHATh U3yUYECHHBIE 25
[IIIM, | ns BBIYMCIIEHHS] KOOPAUHAT (GbopMyJibl, ypaBHEHUS [IPU PELICHUN
Pemenue 3aau o teme CP Cepe/IMHbl OTPE3Ka, PACCTOSHUS 3ajiay; BJIaJIeTh HaBbIKAMHU
49 | «KoopanHaThl Ha TIOCKO- MEX/1y TOUKaMu. Y paBHEHUs HaXO0XJIEHUS CEpPEeIMHbI OTPE3Ka,
CTH» OKPY>KHOCTH, IIPSIMOI pacCTOSHUS MEXIY TOUKaMH;
ONpPEEINATh CUHYC, KOCUHYC U
TAHT'€HC HEKOTOPBIX YIJIOB.
K3 Koopaunars! Touku. ®opmyisl 3HaTh ¥ NOHUMATh U3YYECHHBIN 25
U1l BBIYMCIICHUSI KOOPAMHAT TEOpPETUYECKUI MaTepuall.
CeperHbl OTpe3Ka, pacCTOSHUS YMeTh IpOBOAUTH BBIUUCICHHUS 110
MEXy TOYKaMu. Y paBHEHUE U3BECTHBIM (POPMYJIaM, COCTABIATh
50 | KonTpomnbHas padoTa Ne5 ¢buryp B 1€KapTOBBIX KOOP- ypaBHEHUs (PUTYp; aHATTUZUPYS
JIMHATaX. YCIIOBUE 3aJjauu, I€JaTh BbIBOJ O B3a-
VYrnoBo# KOd)PHUITUEHT IPSIMOA. | UMHOM PACIOJIOKEHUU TPSIMOU U
JIuneitHast QyHKIHSL. OKPYXKHOCTH; ONIPEAEIIATh CUHYC,
KOCHUHYC U TAHT'€HC HEKOTOPBIX YTJIOB.
J{Bu:xenue (6 1)
NHM, | IlpeoGpa3oBanus Guryp. 3HaTh, Kakoe nmpeoOpa3oBaHue 26
VKII3 | [IBuxkenue. [IpeobpazoBanue, Ha3bIBAETCS IBUKEHUEM, U TIOHUMATb,
oOparHoe nanHomy. CBoicTBa YTO 3HAYUT «IIpeodpazoBaHue
51 [IpeobpaszoBanus puryp. JBUKECHMSL. buryps».

CBoiicTBa IBHKEHUS

YMeTh BBINOJIHATH TPeoOpazoBaHus
(1BMKEHUE) MPOCTEHIIHNX UTYp Ha
IJIOCKOCTH; MPUMEHSTH CBOMCTBA
JIBIKEHMSI U PELIEHUH 3a/1a4.




HNHM, | IIpeobpa3oBaHne CHMMETPUU 3HaTh, KAKKE TOUYKH HA3bIBAIOTCS 26
VKII3, | oTHOCUTENBHO TOYKH, LIEHTP CUMMETPUYHBIMU OTHOCUTEIIBHO
Cp cuMmmeTpuu. LleHTpaibHO-CUMMe- | TaHHOM TOYKH, JaHHOM MPSIMOM; KaKoe
Tpu4Has purypa. npeoOpa3oBaHuE HA3bIBACTCS
IIpeoOpa3oBanue cuMMeTpUn CUMMETpPUEN OTHOCUTEIBHO JaHHOU
CumMeTpHs OTHOCH- . o
OTHOCHUTEJIBHO MPSMOii, OCh TOYKH, OTHOCUTEJIHO JIaHHOM
TEJIbHO TOUYKH. .
52 CUMMETPHUH, KOOPIUHATHI MIPSIMOiA.
CumMeTpHs OTHOCH-
TEIBHO HDSMOIL CepeUHbl OTpEe3Ka, pacCTOSHUS YMeTh OTIANYUTH HEHTPATbHO-
P MEXJy TOYKaMu. Y paBHEHUE CUMMETPUYHYIO QUTYpY;
(buryp B 1€KapTOBBIX MI0Ka3aTh €€ LIEHTP CUMMETPHH;
KOOpJMHAaTaXx. IPUBOAUTH pUMeEp GUryp,
YT110BO# KOAQGUIIHEHT MPSAMONA. | CHMMETPHUYHBIX OTHOCUTEIHHO
Jluneiinas QyHKIUS. MIPSIMOM.
HNHM, | IloBopot miockoctu. IloBopot 3HaTh, KaKOE JBM)KCHHUE HA3bIBACTCS 27
53 | Tlopopor YKII3, | duryp. Yron noBopora. II0BOPOTOM. Y METH BBIIOJIHATH
p CP peoOpa3oBaHus MPOCTEHIINX PUTYD
IIPY NIOBOPOTE.
HNHM, | IlapamnenbHslii IEpEHOC. 3HaTh U NOHUMATh, KaKOe 27
VKII3 | CpoiicTBa npeoOpa3oBaHuE Ha3bIBACTCS
. NapajuieIbHOTO MepeHoca. napajuleIbHBIM [IEPEHOCOM; KaKue
[TapannenbHbIA
54 . Cy1ecTBOBaHUE U €IUHCTBEH- MOJIYTIPSIMBIE HAa3bIBAOTCS
[Iepenoc u ero cBoricTBa
HOCTb NapaJljIeJIbHOTO MIEPEHOCA. | COHANPaBICHHBIMU, IPOTUBOIIOIOKHO
HaIpPaBJICHHBIMH; OIIPEJIEIICHUE PaB-
HBIX QUryp.
VKII3, | [TapamnenbHblil nepeHoC. YMeThb (hopMyIHpOBaTh 28
[V, | ConanpaBiaeHHOCTb HOJIYNPSAMBIX. | M I0Ka3bIBaTh CBOMCTBA
CP IIpotuBonomnoxHas MapaJuIeIbHOTO IEPEHOCA;
[TapannenbHblit HaIPaBJIEHHOCTb MOITYIPSIMBbIX. (bopMynupoBaTh U AOKA3bIBATH
55 | mepeHoc U ero cBOICTBA. PaBHbIe QuUrypsi. TEOpEMY CYILIECTBOBAHUS U

PaBenctBo Quryp

CIMHCTBEHHOCTH MapaJlICIbHOTO
MEPEHOCA; BBIMOITHSITH MapalIeNbHbIH
nepeHoc Guryp Ha MIOCKOCTH;
JIOKa3bIBaTh PaBEHCTBO (UTYD,




ONMpPasCh Ha U3yYCHHBIH MaTepual.

K3 JiBuxenue. CBOMCTBA IBM)KEHUA. | 3HATh U NOHMMATh U3Y4YEHHbIN 28
CHuMMeTpHs OTHOCUTEIIBHO TEOPETUYECKUI MaTepHall.
TOYKH, OTHOCUTEJIBHO IPSMOM. YMeTb CTpoUTh 00pa3bl NPOCTEUIINX
56 | 3auernas pabora .
[TapannenpHbli IEPEHOC U €TO Gburyp npu paziaMuHbIX
cBoiicTBa. COHanpaBIE€HHOCTD npeoOpa3oBaHUsX.
noJynpsiMbix. PaBeHcTBO uryp.
§ 8. BekTopsi (8 1)
HNHM, | Bekrtop, HyJ€BOH BEKTOP, 3HaTh ONpeJeIeHUE BEKTOpa. Y METh 29
VKII3 | oiMHaKOBO HalpaBiIEHHbIE U n300paxaTh U 0003HaYaTh BEKTOPHI;
AbcoutoTHas BeTMYMHA U IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE | ITOKa3bIBaTh IIPOTUBOIOJIOXKHO U
57 | HAmpasieHHE BEKTOA. BEKTOPBI, a0COJIIOTHAS BEJIMYMHA | COHAIPABJICHHbIE BEKTOPBI;
PaBeHCTBO BEKTOPOB. BEKTOpa. PaBHbBIE BEKTOPHI. OTKJIaJbIBaTh BEKTOP, PaBHBIN
Koopaunars! BekTopa Koopaunats! BekTopa. JAHHOMY, OT JIFOOOW TOYKH
IJIOCKOCTH; BBIYUCIIATD JUIMHY U
KOOpJMHAThl BEKTOPA.
NHM, | Cymma BekTopoB. CBoONcTBa 3HaTh ONpeEIeHUE CYMMbl BEKTOPOB; 29
VKII3 | cnoxenust BekTopos. [IpaBuio OIIPENIETICHUE PA3HOCTH JIBYX
TpeyronbHuKa. [IpaBuio BEKTOPOB. YMETh HaXOIUTh
58 | CrnoxxeHue BEKTOPOB napajuienorpamma. PasHocts KOOpJMHATBl CYMMBI U Pa3HOCTHU JABYX
BEKTOPOB BEKTOPOB, 33JJaHHBIX KOOPJNHATAMU;
CTPOUTH BEKTOP-CYMMY JIBYX
BEKTOPOB.
VYKII3, | Cymma BektopoB. CBolicTBa 3HaTh ONPEJEIEHUE CYyMMBbI 30
[IIIM, | cnoxenus BekTopoB. [IpaBuiio BEKTOPOB; OMNPENEIIEHUE PA3HOCTH
CP TpeyronbHuKa. [IpaBumno JIByX BEKTOPOB. Y METh HAXOJUTh
59 | CnoxxeHue BEKTOPOB napajuiesorpamma. PasHocts KOOpPJMHATBl CYMMBI U Pa3HOCTH JBYX
BEKTOPOB BEKTOPOB, 33JJaHHBIX KOOPJAUHATAMU;
CTPOUTH BEKTOP-CYMMY JIBYX
BEKTOPOB.
NHM, | IlpousBenenue BeKTOpa Ha YUCIO. | 3HATH ONpeesieHne IPOU3BEICHUS 30
YMHOK€EHUE BEKTOpa Ha . .
60 IO VKII3, | CsoiicTBa MpoM3BEAECHUS BEKTOpPA | BEKTOpA HA YUCIIO; CBOMCTBA
CP Ha yucno. KommHaeapHble YMHO>KEHHS BEKTOpa Ha YHCIIO;




BCKTODPBI, pa3JI0OKCHUC BEKTOPA I10
ABYM HCKOJUIMHCAPHBIM BCKTOpaM

IIOHMMATh, YTO 3HAYUT «PA3JI0KECHUE
BEKTOpA I10 JIBYM HEKOJUIMHEAPHBIM
BEKTOPAM).

YMeTh YMHOXKUTH BEKTOP Ha YHCJIO;
(dbopMynHUpoBaTh U JOKA3bIBATh
TEOpEMyY O HallpaBJIECHUU BEKTOpa-
IIPOU3BEICHUS.

61

CkansipHO€ IIpOU3BEIEHUE
BEKTOPOB

NHM,
YKII3

62

CkansipHoe pou3BecHNE
BEKTOPOB

VYKII3,
IIIM,
CP

CkanisipHO€E ITPOU3BE/ICHHUE.
CxkanspHslid KBagpar. Yroa
MEX/1y BEKTOpaMHu.
Koopaunartasie BeKTOpbl. OpTHI.

3HaTh ONPEIEIICHNUE CKAJISP-

HOTO IIPOU3BEICHUS BEKTOPOB; KaK
OIIPENENSETCS YTOIl MEXLY
BEKTOpaMHU; ONpe/ieTIeHUe eIMHUYHOTO
BEKTOpa (0pTa), KOOPJAUHATHOI'O BEK-
TOpa; MOHUMATh, YTO 3HAYUT
«pa3NokKEHUE BEKTOpa MO
KOOPJAMHATHBIM OCSIM».

YMeTs GopMyIUpOBaTh U JI0KAa3bIBAThH
TEOpPEMY O CKaJIIPHOM MPOU3BEICHUN
BEKTOPOB U CIEACTBUE U3 HEE,
BBIUUCIIATH CKAJIIPHOE MTPOU3BEICHUE;
BBIYUCJIATE YIOJI MCXKY BEKTOpaMU.

31

31

63

Pemenne 3amau mo reme
«Bektopsl»

YMeTb HaXOAUTh KOOPAUHATBI CYyMMBI
Y Pa3HOCTH JIBYX BEKTOPOB, 3aJJaHHBIX
KOOPJMHATAMU; CTPOUTH BEKTOP-
CyMMY JIBYX BEKTOPOB. Y METh
BBIYUCIIATH YIOJl MEXKIY BEKTOPAMH.

32

64

Konrtponsnas padora Ne6

K3

AOcComoTHas BEeIMUYMHA BEKTOpa U
HaIlpaBJIEHUE BEKTOpa. PaBeHCTBO
BekTOpoB. KoopauHaTs! BekTopa.
CrnosxeHue BEKTOpOB. Y MHOXe-
HUE BEKTOPA Ha YHUCIIO.
CkansipHO€E ITPOU3BEIEHNE
BEKTOPOB.

3HaTh ¥ NTOHUMATh U3YYEHHBIN
TEOPETUYECKHUI MaTepHall.

YMmeTh n300pakath BEKTOPHI,
CKJIa/IbIBAaTh ¥ BBIYUTATh BEKTOPBHI,
YMHOaTh BEKTOP Ha YUCJIO;
HaXOJUTh CKAJIIPHOE IPOU3BEIEHUE
BEKTOPOB, YTOJl MEX]ly BEKTOPaMH.

32




IMoBTOopenue (4 yaca)

VKII3, | [lapamnenorpamm, ero cBOMCTBAa U | YMETh IPUMEHSTh U3YUEHHBIN 33
65 [IIIM, | npusnaku. [IpsamMoyroyibHUK, TEOPETUUYECKUIA MaTepHual Ipu
YeTpIpexyroabHUKH CP KBaJ[pat, poMO, UX CBOMCTBA U BBITTOJTHCHUHN Pa3InIHBIX
npusHaky. Tpanenus, cpeassisa YIPaXHEHUH.
YKII3, | nunns tpaneuun; pasro- 33
66 HIIM, | Genpennas Tpamnemus.
CP
VKII3, | Teopema [Tudaropa u cneacreue | Ymems npuMeHATh N3yUCHHBIH 34
67 | Teopema IMudaropa IIIIM, | u3 HeE. TEOPETUUECKUAN MaTepua Mpu
CP BBIIIOJTHEHUH Pa3IUYHbIX
yOpaKHEHUH.
VKII3, | CuHyc 1 TaHI'€HC OCTPOTO yrIJia Ymems npuMeHsTH U3ydeHHBIN 34
[IIIM, | OpAMOYTrOJBHOIO TPEYrOJbHUKA. | TEOPETHUUECKUN MaTepua Ipu
CooTHo1IEHUS MEXTY CP [IpaBuiia HaxOX/1€HUS KaTeTa BBIIIOJTHEHUH Pa3IU4HbIX
68 | CTOPOHAMHU 1 yriamu IPSIMOYTOJIBHOTO TPEYTOJIbHUKA. | YIPaXHEHU.

IPSIMOYTOJIbHOT'O
TPEyroJibHUKa

Tpuronomerpuueckue
ToxkaecTBa. OnpenencHue
CHUHYCa, KOCHYCa 1 TaHT'€HCa JUIs
moboro yraa ot 0°m0 180°.




JIner KoppeKTHPOBKHU padoyeil MporpaMmbl

Knacc

HazBaunue
pazzena, TeMbI

[Hara
MIPOBEICHUS
T0 TUIaHY

IIpnyuna
KOPPEKTHUPOBKHU

Koppekrupyromu
€ IeicTBUA

[ara
IPOBEICHUS
1o ¢pakry
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COI'JTACOBAHO
KOOPAMHALIMOHHBIN COBET
PYKOBOJMTEIb KOOPAUHALIMOHHOI'O COBETA

OT «__» 2015 r

COTI'JTACOBAHO
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