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Pabouast mporpaMma o reoMeTpuu Juist 7-9 KiaccoB pa3paboTaHa B COOTBETCTBHU:

TpeOOBaHUAMU (eliepanbHOIo rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTAaHAAPTa OCHOBHOI'O O0IEro 00pa3oBaHMs [0 MaTEMATHUKE,
yuebnoro mana MOY «Hmwxnaekysnruackas OOLLDy.

¢ pexoMenaanusamu [IpruMepHoil mporpaMmbl 0 y4eOHBIM IIpeaMETaM

C aBTOPCKOM nporpaMmoii o reomerpun aBTopoB A.I'. Mepansika, B.b. [Tononckoro, M.C. Skupa.

yuebnuk: ['eometpus 7, 8, 9 knace ( A.I'. Mep3msixk, B.b. [Tononckuii, M.C. Sxup 2019 r.);

JIMYHOCTHBIE, METAITPEJJMETHBIE U IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA «I'EOMETPHUSD»
N3ydyenue reoMeTpuu 1o JaHHOM MporpaMMe croco0CcTByeT (OPMUPOBAHUIO Y YUAILIUXCS IMYHOCTHBIX , METAIIPEIMETHBIX U MPEIMETHBIX

PE3yJIbTaTOB 00YUYCHHUS, COOTBETCTBYIOIIUX TPEOOBAHUAM (heIepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOIO CTAHIapTa OCHOBHOIO OOIIETO
oOpa3oBaHwUs.

o

7-9 kiaaccnl
JINYHOCTHBIE Pe3yJIbTATHI:

BOCIIUTAaHME POCCHUICKOM Tpa)kJaHCKOM WIEHTHUYHOCTU: NATpUOTH3MA, yBakeHUs K OTedecTBY, OCO3HAHMS BKJIAJa OTEUECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOH HAYKU;

OTBETCTBEHHOE OTHOIIECHUE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPA3BUTHIO MU CaMOOOPAa30BAHUIO HA OCHOBE MOTHMBALIUU K
00y4YEeHMIO U TIO3HAHUIO;

OCO3HaHHBIM BBHIOOpP M IOCTPOCHME JalibHEWIEH WHAUBUAYalIbHOW TpaeKTOpuM oOpa3oBaHUS Ha 0a3e OpPUEHTHPOBKM B Mupe mnpodeccuil u
npoeCCHOHATIBHBIX MPEANOUYTEHUH ¢ Y4ETOM YCTOMUMBBIX IO3HABATEIbHBIX HMHTEPECOB, a TakXe Ha OCHOBE (POPMHUPOBAaHUS YBAXKHUTEIHHOI'O
OTHOIIECHHUS K TPYAY, Pa3BUTHUE OIbITA YYACTHS B COLUATILHO 3HAUUMOM TPY/IE;

YMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3yJIbTaT yUeOHOH U MaTeMaTHUECKOM JesITeIbHOCTH;

KPUTHUYHOCTh MBIIICHUS, THUIIMATUBA, HAXOAUYUBOCTb, aKTUBHOCTh IPU PEILIEHUN T'€OMETPUUECKHX 3a/1au.

Cpec)cmeom 00CMUMICEHUSL IMUX pe3yilbmamoe A6Aencs.:

e cucTema 33JaHui yueOHUKOB;
e [pe/CTaBieHHAas B yueOHMKAX B IBHOM BUJE OpraHU3aIMs MaTepraa o NpUHIUITY MUHUMAaKCa;

¢ MHCIIOJIb30BAaHHUEC COBOKYITHOCTH TECXHOJIOT I/Iﬁ, OPUCHTHPOBAHHBIX HA PA3BUTHEC CaAMOCTOATCIBHOCTU U KPUTHYHOCTH MBIIIJICHUA: TCXHOJIOTUA
HpO6JICMHOFO Auainora, TCXHOJOrusa NpoOAYKTUBHOI'O UYTCHUA, TCXHOJIOTHUA OLICHUBAHUA.
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MeTtanpeamMeTHble pe3yJibTaThI:

YMEHHE CAMOCTOSITEIILHO OIPEAEIIATh eI CBOEr0 00yUeHUs], CTaBUTh U (OPMYJIMPOBATH IS ceOs HOBBIC 3a/1aHUs B yuéOe, pa3BUBATh MOTUBBI U
MHTEPECHI CBOEH M03HABATEIBLHOMN EATENbHOCTH;

YMEHUE COOTHOCUTH CBOU JEHCTBHUS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH ACATEIBHOCTH B IIPOLECCE TOCTUKEHUS
pe3yibTara, ONpeAesaTh CIOCOObl JEHCTBUI B paMKaX MPEUI0KEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JIEMCTBUS B COOTBETCTBUU C
U3MEHSIOIIEHCS CUTYaLlUEH;

YMEHHUE ONPEeATh MOHATHS, CO3/1aBaTh 0000IIEHNs, YCTAHABIMBATh aHAJIOTHH, KJIacCU(UIUPOBATh, CAMOCTOSITEIbHO BBIOMPAaTh OCHOBAHUS U
KpUTEpUH U1 KJIaCCU(UKALIUY;

yCTaHaBJIMBaTh IPUUYNHHO-CIIEICTBEHHbBIE CBSI3H, IPOBOIUTH J10KA3aTeIbHOE pacCyXJIeHHe, yMO3aKItoueHne (MHAYKTUBHOE, IeAyKTUBHOE U 110
aHaAJIOTUH) J1eJaTh BbIBOJIBI;

YMEHHUE UUTIOCTPUPOBATh U3yUEHHBIE IOHATHUS U CBOMCTBA (PUryp, OIPOBEPIaTh HEBEPHBIE YTBEPHKACHUS;

KOMIIETEHTHOCTBB 00JIaCTH MCIIOJIb30BaHMsI HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;

NepBOHAYaJIbHBIE NIPEACTABICHUs 00 UJESIX U O METOJIaX FEOMETPHH Kak 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHHUKH, O CPEJCTBAX MOJEIMPOBAHUS
SIBJICHUM U IIPOLIECCOB;

YMEHHUE BUJIETh F€OMETPUUECKYIO 3a/1a4y B KOHTEKCTE IMPOOJIEMHON CUTYallUu B IPYTUX TUCLMIUIMHAX, B OKPY’KarOIIeH KU3HHU;

YMEHHE HaXOUTh B PA3JINYHBIX UCTOYHUKAX WH(POPMALIUU, HEOOXOIUMYIO JUTSl PEIICHHSI MAaTEMAaTHIECKUX MPOOJIeM, W NMPEACTABIATH €€ B MOHITHOM
¢dopme, IpUHUMATD PELIEHHE B YCIOBUSIX HEMOIHOM MM N30BITOYHOM, TOUHOW WIIM BEPOSITHOM HH(pOpMaLnu;

yYMEHHE [MOHUMAaTh U UCII0JIb30BaTh MaTEMaTUYECKUE CPEJICTBA HATJISAHOCTH (YEPTEXH, TAOJIULIbI, CXEMBI U JIp.) Ul WUTIOCTPAIK, HHTEPIPUTALUH,
aprymMeHTaluu;

YMEHHE BBIJBUTATh TMIIOTE3bI PU PELICHUH 33/1a4K U TIOHUMAaTh HE0OXOIMMOCTb UX MPOBEPKH;

IIOHUMAaHHUE CYIIHOCTU aIrOPUTMUYECKUX IIPEANUCAHUNA U YMEHUE ACHCTBOBATh B COOTBETCTBUH C MPEIIOKEHHBIM AITOPUTMOM.

IIpenmeTHbIe pe3yabTaThl:

OCO3HAHUE 3HAYEHUs FTEOMETPUH ISl TOBCEAHEBHOM )KM3HU YEJIOBEKA;

MIPEACTABJICHUE O TEOMETPUHU KaK c(hepe MaTeMaTHUIECKON ACATEIHHOCTH, 00 dTanax e€ pa3BUTHsA, O €€ 3HAUMMOCTH /ISl pa3BUTHS [IMBUIIH3AIINH;
pa3BUTHE yMEHUN paboTaTh ¢ yYCOHMKOM MaTeMaTHYECKUM TEKCTOM (aHATH3UPOBATh, H3BIEKATh HEOOXOAUMYIO HH(GOPMAITUIO), TOYHO U TPAMOTHO
BBIPAXATh CBOM MBICJIH C MPUMEHEHHUEM MaTEMATHIECKON TEXHOJIOTUN U CUMBOJIMKH, TTPOBOJIUTH KJIaCCU(PUKAIINH, TOTUYECKHE 0OOCHOBAHWS;
BJIaJicHUE 0A30BBIM MOHITHIHBIM armapaToM IO OCHOBHBIM pa3zeliaM COACPKaHMUs;

CHUCTeMaTHYeCKUe 3HAHUS O (PUTypax U UX CBOMCTBAX;

MPAKTUYECKH 3HAYMMBbIC TEOMETPUUECKIE YMEHHS M HABBIKH, YMEHHE MPUMEHSTH X K PEIICHUI0 T€OMETPUUECKUX U HET€OMETPUUYECKHX 3a/1ay, a
MMEHHO:



e u300pakaTh (PUIypbI HA IIOCKOCTH;

®  HCIIOJIB30BATH FEOMETPUUECKUN SA3BIK Ul OIIMCAHUS IIPEAMETOB OKPYKAIOILEro MUpa;
® U3MEpATh AJIUHBI OTPE3KOB, BEIMYHHBI YIJIOB, BBIYUCIISTH IUIOIAAHN QUTYD;

® pPacHo3HaBaTh U U300pakaTh paBHbIE, CAMMETPUYHBIE U TIOJOOHbIE (GUTYDBI;

®  BBINOJIHATH IOCTPOEHUS T€OMETPUUYECKUX (QUTYP C MOMOILBIO LUPKYIISA U JINHEHKY;

® YNUTaTh U UCIOJIB30BaTh MH(OPMAIHUIO, TPEICTABICHHYIO Ha YePTEkKaX, CXeMax;

® IIPOBOJUTH NPAKTUYECKUE PACUETHI.

IInanupyemsle pe3yibTaThl 00y4eHHs FeOMeTpUH B 7-9 Kiaccax
I'eomeTpuuyeckue Gpurypsl
BbInycKHMK Hay4YuTCSA:
* [10JIb30BATHCS SI3BIKOM I'€OMETPHUH ULl ONTUCAHMS IPEIMETOB OKPYIKAOIIETr0 MUPA U UX B3AMMHOT'O PACIIOJIOKEHUS;
* pacro3HaBaTh U U300pakaTh Ha YEPTEKaxX U PUCYHKAX reoMeTpudecKrue GUrypsl U X KOH(pUrypauuy;
* KJTacCu(hUIMPOBATH FEOMETPUIECKUE PUTYPHI;
* HAXOAUTh 3HAUEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUI'Yp U UX OTHOILEHUs, IpajycHyt0 Mepy yrioB oT 0° o 180°, mpuMeHsis onpeaeseHus, CBOMCTBa U
MpU3HAKK (UTYP U UX DJIEMEHTOB, OTHOWEHHS (HUTYp (paBEHCTBO, 1101001E, CHMMETPHUH, TOBOPOT, MapaJUIeIIbHBIA IEPEHOC);
* OIIEPUPOBATh C HAYAJIbHBIMU MOHATUSAMU TPUTOHOMETPUH U BBINOIHATE 3JIEMEHTapHbIE ONepaluu HaJl QYHKLIUSAMH YIJIOB;
* IOKa3bIBaTh TEOPEMBI;
* pemaTh 3aJa4y Ha J10Ka3aTelbCTBO, ONMUPAsCh HAa U3yYEHHbIE CBOICTBA (PUTYyp U OTHOILIEHUH MEXy HUMU U PUMEHSS U3YUYE€HHbIE METO/IbI
JI0Ka3aTeIIbCTB;
* penaTh HECJIOXKHBIE 3a7ja4X HA IOCTPOCHHE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI TOCTPOEHUS ¢ TOMOILBIO [IUPKYJIS U JTUHEHKH;
* pemaTh IpOoCTEUINe INITAHUMETPUUECKHUE 3a1a4H B IIPOCTPAHCTBE.
BBIITyCKHHK ITOJIyYUT BO3MOKHOCTb:
* OBJIQJIETh METO/IaMH PEIICHUS 33124 Ha BBIYMCICHHS U I0Ka3aTeNbCTBA: METOJJOM OT IPOTUBHOTO, METOIOM IOJJO0MSI, METOJIOM Nepebopa BapuaHTOB U
METOJ0M F€OMETPUUECKUX MECT TOYEK;
* IPUOOPECTH OIBIT IPUMEHEHHUS are0pandeckoro ¥ TPUroOHOMETPUUYECKOI0 anmnapara 1 UJaei JBMKEHUS MPH pellieHMH TeOMEeTPHUECKUX 3aa4;
* OBJIAJIETh TPAJUIIMOHHOM CXEMOU PEIIECHNUS 3a]a4 Ha TIOCTPOCHHUE C IIOMOILBIO IUPKYJISA U JIMHEWKH: aHAJIN3, IIOCTPOEHHUE, TOKA3aTENbCTBO U
HCCIIEI0BAHMUE;
* Hay4uThCS pelaTh 3a7a4u Ha MOCTPOEHUE METO/I0M T€OMETPUYECKOT0 MECTa TOYEK M METOAOM M0100us;
* IPUOOPECTH OIBIT UCCIIETOBAHUS CBOMCTB INIAHUMETPHUECKUX (DUTYP C IIOMOIIbIO KOMITBIOTEPHBIX MPOTPaAMM;
* IPUOOPECTHU OTBIT BHIIOJIHEHUS TPOEKTOB.
HN3mepenue reoMeTpu4eCcKHX BeJIUYHH
BeIlTyCKHHK HaydnTCs:



* HCII0JIb30BaTh CBOMCTBA U3MEPEHUS UIHMH, TUIOIIAJICH U YTJIOB MPHU PELICHUH 3a/1a4 Ha HAXO0XACHUE JJIMHBI OTPe3Ka, TMHBI OKPYKHOCTH, JUIMHBI TYTH
OKPY>KHOCTH, TPaJyCHON MEpHI yTIia;
* BBIYHCIISATH IUIONIAIU TPEYTrOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapajlieIorpaMMOB, TPareUuid, KpYyroB U CEKTOPOB;
* BBIYUCIIATH JUIMHY OKPY>KHOCTH, IJIMHY IYTH OKPY>KHOCTH;
* BBIYHCIIATH JJIMHBI TMHEHHBIX 3JIEMEHTOB (DUTYD U UX YTJIbl, UCHOJIB3YS (POPMYIIBI JUIMHBI OKPYKHOCTU U IJIMHBI AYTH OKPY>KHOCTH, (DOPMYJIBI
wiomanei puryp;
* peliaTh 3aJa41 Ha J0Ka3aTelbCTBO C UCIOJIb30BaHuEM (OPMYIT JJIMHBI OKPY>KHOCTH U JJIMHBI TyTH OKPY>KHOCTH, (hOpMyII IIomaaen puryp;
* pemaTh NPaKTUYECKHUE 33]]a4H, CBSI3aHHBIC C HAXOKICHHEM I€OMETPHUSCKUX BEIMYUH (MCIIONB3Ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUICCKUE
CpelCTBa).
BrITyCKHHK TTOJIyYUT BO3MOKHOCTh HAY4YUThCS:
* BBIYHCIIATH TUIOMIAAU GUTYp, COCTABICHHBIX U3 IBYX WU O0Jiee MPsIMOYTOJIbHUKOB, MapajuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
* BBIYUCJISATH TJIOMIAU MHOTOYTOJIbHUKOB, UCIIOJIb3YsI OTHOIICHHS PABHOBEJIIMKOCTH M PABHOCOCTABJICHHOCTH;
* IPUMEHSATH aNreOpanuecKuil U TPUTOHOMETPUYECKUIT anmapar U UeH JBUKEHHS MPU PEUICHUH 3a/1a4 Ha BBIUMCIICHHE IJI0La/1eld MHOTOYTOJIbHUKOB.
Koopaunarsi
BhInycKHUK HAy4YHUTCS:
* BBIYUCJIATH JUIMHY OTPE3Ka M0 KOOPJUHATAM €r0 KOHIIOB; BBIYUCIISATH KOOPJUHATHI CEPEIUHBI OTPE3Ka,;
* HCII0JIb30BAaTh KOOPAMHATHBIN METO JIsl U3yYEHUS] CBOWCTB MPSIMBIX U OKPYKHOCTEH.
BrINTyCKHHUK TTOJTYYUT BO3MOKHOCTb:
* OBJIAJIETh KOOPJIMHATHBIM METOJIOM PEILICHUS 3a7a4 Ha BBIYMCIICHHS U JOKA3aTeIbCTBO
* MPUOOPECTU ONBIT UCTIOIB30BAHMS KOMIIBIOTEPHBIX MPOTPAMM JUIsl aHAJIM3a YaCTHBIX CIIY9aeB B3AMMHOTO PACIIONIO0KEHUS OKPYKHOCTEH U MIPSIMBIX
* IPUOOPECTHU OTIBIT BBHIMIOJIHEHHUS IPOEKTOB Ha TeMy «lIprMeHeHrne KOOpAMHATHOTO METOIa PH PEIICHUH 3a/1a4 Ha BHIUMCIICHUS U I0Ka3aTeIbCTBAY.
BekTopsl
BhInyCcKHHUK HAY4YHTCS:
* ONIEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 33/IaHHBIX T€OMETPHUUECKH, HAXOIUTh BEKTOP, PABHBIN MTPOU3BEICHUIO
3a/IaHHOTO BEKTOPA HA YUCJIO;
* HAXOJUTH JIJIsI BEKTOPOB, 33JJaHHBIX KOOPJAUHATAMU: JJIMHY BEKTOpa, KOOPAUHATHEI CYMMBI M Pa3HOCTH JIBYX M 00j€€ BEKTOPOB, KOOPAMHATHI
MIPOM3BEICHUS BEKTOPA Ha YUCJIO, TPUMEHSS ITPU HEOOXOAUMOCTH COYETATEIbHBIN, MEPEMECTUTEIBLHBIN U pacTIpeeIUTEIbHbBIN 3aKOHBI;
* BBIYUCJIIATH CKAIIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJl MEXAY BEKTOPAMH, YCTAaHABIMBATH MEPIEHIUKYISIPHOCTD MPSAMBbIX.
BBIMTyCKHHUK TTOJTYIHT BO3MOXKHOCTb:
* OBJIAJIETh BEKTOPHBIM METOJIOM JJIs PEICHUS 3a]1a4 Ha BBIYMCIICHUS U JOKA3aTeIbCTBA;
* MPUOOPECTH OMBIT BHIIOJTHEHUS TTPOSKTOB.

COJAEPKXAHHUE YYEBHOI'O ITPEJIMETA

7 kiaacc



HasBanmue Koua-Bo | U3yuaembie ®opmbl OcHoBHbIe BU/bI y4eOHOM 1eATeJIbHOCTH
pa3aejia qacoB MOHATHUSA Oopranu3anvu
Y4eOHOM
ACATECJIBbHOCTH
HpOCTeﬁllII/Ie 13 Touku npsIMBIC. (-DpOHTaJ'IBHaH (I)OpMyJII/IpOBaTL ONPEACIICHNE TIEPECECKAIOIINXCA IPAMBIX, CBOWCTBO PacIoJIOKEHUSA TOYEK HA
npsMoi. Jloka3bIBaTh TEOPEMY O NEPECEKAIOIINXCS IPSIMBbIX.
reOMETPpUYIECCKUE OTp€3OK u €ro KomnektuBHas I . o
PHMEHSATH CBOMCTBO TOYKH M IPSMOIL IIPU PEIICHNH 3a7ad.
(urypel u ux amuna Jlyd. Yrod. ['pynmosas DopMyIHpOBaTh ONPEAEICHUS PABHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHHSA MEXKIY
CBOiicTBa H3MepeHue yrios. apuas JBYMsI TOYKaMH, CBOHCTBO JUIMHBI OTPE3Ka.
Pacrio3HaBaTh OTpe3KH Ha YePTEkKax, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB CTPOUTH OTPE3KH,
CmexHbIe 1 WnnusutyansHas CpaBHHMBaTh OTpe3kH. HaxomuTh aauHy oTpeska.
BEPTUKAJIbHBIE DopMynHpoBaTh ONpeesIeHHs TOTNOIHUTENbHBIX JIy4eH, pa3BEPHYTOIO YIja, paBHBIX YIJIOB,
YIUIBL. OMCCEeKTPUCHI YIiIa, CBOMCTBO BemuuuHbI yria. Kinaccudunuposars yrisl.
Pacnio3HaBatb J1y4H, yribl, OMCCEKTPHUCY yIJia, C TOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB
IeprieHIUKYIAPHBIC u300paxkaTh ¥ 0003HAYaTh JyYH M YIiIbl. HaX0IuTh rpagyCcHyrO Mepy yria.
IpsAMbIE. AKCHOMBL. DopMyIHpOBaTh ONPEIEICHHE CMEXHBIX YTJIOB, CBOMCTBO CMEXHBIX YIJIOB. JlOKa3bIBaTh
TEOpEMY O CBOMCTBaX CMEXHBIX yIJIOB.
Pacmio3HaBaTh Ha YepTEKaxX CMEXKHBIE YIIIbI, H300pakaTh C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB CMEXHBIE YIIIbl. [I[pHMEHATH CBOWCTBA CMEXKHBIX YIJIOB IIPU PEIICHNUH 3a7ad.
DopMynHpoBaTh ONpeesIeHHe BEPTUKAIBHBIX YTIIOB, CBOMCTBO BEPTUKAIBHBIX YIJIOB.
Jloka3bpIBaTh TEOPEMY O CBOWCTBAX BEPTHKAIBHBIX YIJIOB.
Pacrio3HaBaTh Ha YepTekax BEpTHKAJbHBIE YIJIbl, H300paXkaTh C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB BEPTUKAJIbHBIC YIIIbl. [I[pUMEHSTh CBOWCTBA BEPTHKAJIBbHBIX YIJIOB PU PELICHUH
3ajau.
[TosicHATB, YTO TaKOE aKCHOMa, OTpe/IeIICHHE.
Pemats 3a1aun Ha BHIYMCIICHNE U JIOKA3aTEIbCTBO, IIPOBO/ISI HEOOXOANMBIE JOKA3aTeIbHbIE
paccyxIeHusl.
Tpeyroabuuku. | 18 PaBuble ®poHTanpHas OnuceIBaTh CMBICI MOHATHUSA «paBHbIE GUTYpb». [[pUBOINTE NPUMEPHI PaBHBIX
TPEYTOJIbHUKHU. KomnexktuBuas (1)I/Iryp I/I306pa>KaTb Ha pUCYHKax MpsAMOYT'OJIbHBIC, OCTPOYTOJILHBIC,
BBICOTa, Me/IuaHa, rpyrIHOBaH TYHOYT'OJIBHBIC TPCYT'OJIbHUKHU U UX 3JICMCHTEIL. (DOpMy.HI/IpOBaTB OIIPCACIICHUA
GrccexTprca Mapsas OCTPOYTOIEHOTO, TYNOYTONBHOTO, PAMOYTONBHOTO TPEYTONBHUKOB, PABHBIX
TPECYTrOJIbHUKOB, ICPUMETPA TPCYTOJIbHUKA, OCHOBHOC CBOUCTBO PABCHCTBA
TPEYroJIbHUKA. I/IHIII/IBI/IIlyaJ'ILHaﬂ

IlepBbIit 1 BTOpOH
MIPU3HAKU
paBeHCTBa

TPEYroJIbHUKOB. Jl0OKa3bIBaTh TEOPEMY O €IMHCTBEHHOCTH MPSIMOU,
NEepIEHINKYIIIPHOM TaHHOH (CiTydaif, Kor/ia TOUKa JISKUT BHE JaHHOM MPSIMOii).
Pacrio3HaBaTh 21€MEHTBI TPEYTOJIBHUKA, HAXOIUTh IEPUMETP TPEYTOJIbHUKA,
pacro3HaBaTh TPEYTOJIbHUKHY 110 BUJIaM YIJIOB.




TPEYrOJIbHUKOB
PaBHOOGApeHHBII
TPEYrOJIbHUK U €70
CBOMCTBA.
[Ipu3znaku
PaBHOOEPEHHOTO
TPEYroJbHUKA.
Tpernit npu3Hak
paBeHCTBa
TPEYrOJIbHUKOB.
TeopeMsl.

®opMynupoBaTh OnpeAeaeHus OUCCEKTPUCHL, BBICOTbI, MEUaHbI
TpeyroapHuKa. [IpoBOANTE BBICOTHI, MEIMAHBI M OMCCEKTPUCHI TPEYTOJIbHUKA.
Pemiate 3a1a4un, UCNIONB3Ys ONPEEIECHHs BHICOThI, MEIUaHbl U OMCCEKTPHCHI
TPEyroJbHUKA.

DopMyIMpOBaTh ONPENEICHUE CEPENUHHOTO IIEPIEHANKYIISIPA OTPE3Ka,
CBOMCTBO CEPEIMHHOIO IEPIIEHAUKYIIApA OTpe3Ka. JJoKka3pIBaTh EPBBIN
IIPU3HAK PABEHCTBA TPEYrOJIbHUKOB, CBOMCTBO CEPENMHHOIO MEPIEHANKYJIIIPA
OTpE3Ka.

IIpuMeHATH NepBbIN IPU3HAK PABECHCTBA TPEYTOJIBHUKOB IIPU PELICHUH 3a1a4.
[IpuMeHsTH BTOPO NPU3HAK PaBEHCTBA TPEYTOJIBHUKOB IPU PELICHUH 33]1a4.
®opMynupoBaTh ONPEAEICHNs PABHOOEAPEHHOI O, PABHOCTOPOHHETO,
Pa3sHOCTOPOHHETO TPEYroJibHUKOB. M300pakaTh Ha pUCYHKAaX paBHOCTOPOHHUE
1 paBHOOEIPEHHBIC TPEYTOIBHUKH U UX DJIEMEHTHI.

Pacnio3naBaTh TPEYroJbHUKHU B 3aBUCUMOCTH OT KOJIUYECTBA PA3HBIX CTOPOH,
HaXOoaUuTh 3JICMCHTHI paBHO6eI[peHHOFO TPECYroJIbHUKA. Pemrats 3aJa4u,
UCIOJIb3Ys OIPEesICHUs] paBHOOEIPEHHOT0, PABHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYTrOJIbHUKOB.

®opMynupoBaTh U J0Ka3bIBaTh CBOMCTBA pAaBHOOEIPEHHOTO U
PaBHOCTOPOHHEIO TPEYTrOJIbHUKOB.

[TpuMeHsTH CBOICTBAa paBHOOEAPEHHOTO M PABHOCTOPOHHETO TPEYrOJIbHUKOB
[IpU PELICHNH 3a1a4.

®opMynupoBaTh U JOKA3bIBaTh MPU3HAKH PABHOOEPEHHOIO TPEYroJbHHKA.
[IpuMeHsTh IpU3HAKK PaBHOOEAPEHHOTO TPEYTOJbHUKA TP PEIICHNH 3a/1ad.
Jloka3bIBaTh TPETUN IIPU3HAK PABECHCTBA TPEYTOJBHUKOB, CBOMCTBO TOYEK,
PaBHOYIAJIEHHBIX OT KOHLIA OTPE3Ka.

IIpuMeHATh TpeTui IpU3HAK PaBEHCTBA TPEYTOJIbHUKOB IIPU PEILICHUH 3aay.
BI)I)ICJ'IHTB YCJI0BUE U 3aKITHOUYCHUEC TCOPEMBEI, OIPECACIIATh BUJBI TCOPEM,
(dbopMynHupoBaTh yTBEpXkKAEHUE, 00paTHOE JaHHOMY, Paclo3HaBaTh B3aMMHO
oOpaTHbBIE TEOPEMBI, Pa3bACHATD, B YEM 3aKJIFOUAETCS METOJ I0KA3aTeIbCTBA OT
[IPOTUBHOTO.

Pemate 3a1aun Ha BBIYKMCIIEHUE U JOKA3aTEIBCTBO

IHapaniejabHble
npsimbie. Cymma
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ITapautenpHbIe
npsimele. [Ipusnaku

@poHTanpHas
KomnnextuBuas

Pacnio3HaBaTh M CTpOUTH NapajuienabHble NpsaMble. POpMyIHpPOBATH
OIIpeIeIICHUE NTapaJIIEIbHBIX IIPSAMBIX, IPU3HAK MAPAJUICIIBHOCTHU MIPSMBIX.




yIJIOB
TPeyroJibHMKa

napauleIbHbIX
npsimbix. CBolicTBa
napauIeIbHbIX
npsmbix. Cymma
YTJIOB
TPEYrOJIbHUKA.
IIpssMOyTONIBHBIN
TPEYTrOJIbHUK.
CaoiicTBa
IPSIMOYTOJIBHOT'O
TpeyrojbHUKa

I'pynnosas
[Tapnas
NunuBunyanbHas

Jloka3pIBaTh IPU3HAK NApAJICIIBHOCTH JBYX IIPSIMBIX, CBSI3aHHBIN C UX
NEPIEHAUKYJIIPHOCTBIO TPEThEN MIPSAMOM.

[TpyMeHATh NPU3HAK NapAJUIEIBHOCTH JBYX IIPSIMBIX, CBSI3aHHBIN C UX
NEPIEHAUKYIIIPHOCTBIO TPEThEH MPSMOM, IIPH PEIICHUH 3aa4.

PacniozHaBaTh ¥ CTPOUTH OTHOCTOPOHHUE YIJIbI, HAKPECTIIEKALLNE YIJIbI,
COOTBETCTBEHHBIE YIJIbl. DOPMYJIMPOBATh IPU3HAKU NIAPAILICIIBHOCTH MIPSAMBIX.
Jloka3pIBaTh NPU3HAKY NIAPAJIJICIIBHOCTH BYX IPSIMBIX.

IIpuMeHATh NPU3HAKK NAPAJLIEIBHOCTH IBYX IPAMBIX IIPU PELICHUU 3a/1a4.
DopMyIMpOBaTh ONPENEICHUE PACCTOSHUSA MEXY ITapaJlJICIbHBIMU NPSIMBIMH,
CBOICTBa MapaJlIesIbHbIX MPSIMBIX, CBOWCTBA YIJIOB, 00pa30BaHHbBIX NIPU
IIEPECEUCHHUH NTapAJIICNIbHBIX IPSIMBIX ceKyllel. Jloka3pIBaTh CBONMCTBA
MapaJUICIbHBIX MIPSAMBIX.

ITpuMeHsTh CBOMCTBA MapajlIEIbHBIX PSAMBIX IIPYA PELLIEHUU 3a7a4
@opMyJIMPOBATH CBOKMCTBO CYMMBI YIUVIOB TPEYTrOJIbHUKA. [l0Ka3bIBaTh TEOPEMY
0 CyMME€ YIJIOB TPEYTOJIbHUKA.

IIpuMeHATH CBOMCTBA YIVIOB TPEYTOJIBHUKA IIPU PEIICHUH 3aa4.
DOopMyIMpOBaTh ONPENEIECHUE BHEIIHETO yIIa TPEYrOJIbHUKA, CBOMUCTBO
BHEIIIHETO yIJIa TPEYroJIbHUKA. JlOKa3bIBaTh TEOPEMY O BHEIIHEM YIJIE
TpeyroybHUKA. [[pUMEHATH CBOMCTBO BHEIIHETO YIJIa TPEYTOJILHUKA IIPU
pEIIeHnN 3a1a4.

JloKa3bIBaTh TEOPEMBI O HEPABEHCTBE TPEYTOJIBHUKA, O COOTHOLIEHUH MEXKIY
CTOPOHAMH U yIJaMU TPEYrOJIbHHKA.

IIpuMeHATH TEOPEMBI O HEPABEHCTBE TPEYTOJIBHUKA, O COOTHOLICHUU MEXIY
CTOPOHAMH U yIJaMH TPEYroJIbHUKA IIPU PEIICHUH 3a]1a4.

IIpuMeHATh CBOMCTBA YIJIOB TPEYTOJIbHUKA, BHEIIHETO YIJIa TPEYTOJILHUKA,
TEOPEMBI O HEPABEHCTBE TPEYTOJIBHHUKA, O COOTHOLIEHNN MEXKY CTOPOHAMHU U
YIJIaMH TPEYTOJIbHUKA [IPU PELLIEHUH 3a/1a4.

Pacrio3HaBaTh ¥ CTPOUTH MPSAMOYTOJIBHBIA TPEYTOJBHUK U €r0 3JIEMEHTHI.
DopMyIMpPOBATh OIPEAEICHUS TUIIOTEHY3bI U KaTeTa, IPU3HAKU PABEHCTBA
MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. /[0Ka3bIBaTh NpU3HAKH PABEHCTBA
IIPSAAMOYTOJIBHBIX TPEYTOJIbHUKOB.

[IpuMeHATh IPU3HAKK PaBEHCTBA MIPSMOYTOJIBHBIX TPEYTOJIBHUKOB MPH
peLIeHUN 3a/1ay.




DopMyIMpOBaTh CBOWCTBA IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA. [[0Ka3bIBaTh
TEOPEMBI O CBOMCTBAX MPAMOYTOJIBHOIO TPEYTIOJIbHHUKA.
IIpuMeHATH CBOMCTBA NPAMOYTOJIBHOIO TPEYTOJIbHUKA IIPU PELLIEHUU 3a/1a4.

OKpYyXKHOCTH U
KPpYT.
I'eomeTpuueckue
NOCTPOEHUS
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I'eomeTpuueckoe
MECTO TOYEK.
OKpY>XKHOCTb U
Kkpyr. Hekotopeie
CBOICTBA
OKPY>KHOCTH.
KacarenpHas
OKPY>KHOCTH.
OnucanHas u
BIIMCAHHAs
OKPYKHOCTH
TpeyrojbHUKa.
3anauyu Ha
noctpoenue. Meron
TEOMETPUUECKHUX
MECT TOUEK

B 33/1aUax Ha
MOCTPOEHUE.

OpoHTaNbHAA
Konnexktupnas
['pynnoas
[Tapuas
NunuBunyanbHas

[TosicusTh, uTO Takoe reomerpuueckoe mecto Touek (I'MT). ITpuBoauth
npumepbl [MT. @opmynupoBaTh onpenesieHus: OKPY>KHOCTH, KpyTa, UX
AJIEMEHTOB, CBOICTBA CEPEAMHHOTO NepreHauKymsapa kak ' MT, OuccekTpucsl
yria kak ' MT. [loka3biBaTh TEOPEMBI O CEPEIUHHOM MEPIEHUKYIIAPE U
ouccekrpuce yria kak ['MT. PacnioznaBate 1 n300pakaTh Ha pUCYHKAxX
OKPYXHOCTb U €€ 2JIeMEHTHI. PelaTs 3aaun Ha HAX0KICHUE 2JIEMEHTOB
OKPYKHOCTH U KpyTa.

Jloka3biBaTh, 4yTo AaHHas (urypa sisercs [ MT.

Pemats 3a1aun Ha HaXOXAEHHUE AIEMEHTOB OKPY>KHOCTH U Kpyra.
DopMynMpoOBaTh ONPENEICHUS IUaMeTpa U Xopabl. Jloka3plBaTh OCHOBHbIE
CBOMCTBA OKPY’KHOCTHU.

ITpyMeHATH CBOMCTBA OKPYKHOCTH IIPH PELICHUH 3a]1a4.

N300paxaTh Ha pUCYHKaxX KacaTeJIbHYIO K OKPYKHOCTU. ONUChIBaTh B3aUMHOE
PacroI0KeHUE OKPYKHOCTH U npsiMoi. DopMynupoBaTh OnpeeneHus
KacaTebHON K OKPY>KHOCTH, CBOMCTBA KAacaTEJIbHOM K OKPYKHOCTH, ITPU3HAKU
KacaresnbHOMU. JlOKa3bIBaTh CBOKMCTBO M IIPU3HAKHU KACATEIbHON K OKPYKHOCTH.
[TpyMeHsTH CBOMCTBO U IPU3HAKU KAaCATEIBHON K OKPY>KHOCTH IIPU PELICHUH
3a/1ay.

DopMyIMpOBaTh ONPEAEIEHUS OKPYKHOCTH, OIIMCAHHON OKOJIO TPEYTOJIbHHKA,
OKPYXKHOCTH, BIMCAaHHOM B TPEYTOJbHUK, CBOICTBA TOUKH IEpECEUCHUs
CEPEIMHHBIX MEPIEHANKYISIPOB CTOPOH TPEYTOJIbHUKA, TOUKU IIEPECEUCHUS
OMCCEKTpUC YIIIOB TpeyroyibHUKA. [loka3bIBaTh TEOPEMBI 00 OKPYKHOCTH,
BIINCAHHOW B TPEYTOJIbHUK, ONMCAHHOW OKOJIO TPEYTOJIbHUKA.

Pacnio3znaBaTh 1 U300paXkaTh Ha PUCYHKAX OKPYKHOCTh, BIMCAHHYIO B
TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHYIO OKOJIO HETO.

[IpuMeHATH CBOMCTBA BIMCAHHOM M ONMCAHHOW OKPYKHOCTEH NP pEIIECHUN
3a1ad.

[TosicHsATH, YTO TaKoe 3a/1a4a Ha IOCTPOCHUE.

Pemarp 3aaun Ha MOCTPOEHUE: TOCTPOCHUE YIJIa, PABHOTO JaHHOMY;
MIOCTPOCHUE CEPETMHHOTO MEPIEHIMKYIISIpa JaHHOTO OTPE3Ka; MOCTPOCHHE




NPSAMOM, MPOXOASIIEH Yepe3 JaHHYIO0 TOUKY U MEPHEHIUKYIIPHON JTaHHOU
MPSIMOI; TOCTPOEHUE OMCCEKTPUCHI JAHHOTO yTiia.

Pemartpb 3a1aun Ha MOCTPOECHUE TPEYTONIBHUKA 110 33JJaHHBIM 3JIEMEHTaM:
MOCTPOEHUE TPEYTOJIbHUKA IO JIBYM CTOPOHAM U YTy MEX]y HUMU; 110
CTOPOHE U JABYM IpUJICKAIIUM K HEH yriiaM; o TpéM CTOpOHaM.

Pemiars 3amaun Ha noctpoenue metoaom I'MT.

IloBTOpPEHME

@poHTanpHas
KomnnextupHas
I'pynnosas
[Tapnas
NunuBunyanbHas

[IpuMeHsATh CBOMCTBO TOYKH U MPSIMOM, CBOMCTBO JJIMHBI OTPE3KA, CBOMCTBO
BEJIMYMHBI YTJIa, CBOMCTBA CMEKHBIX U BEPTUKAIBHBIX YIJIOB, IPU3HAKU
MapajuieIbHOCTH JIBYX HPSIMBIX, CBOMCTBA NAapaJlJICIbHBIX IPSIMBIX ITPU
pelIeHuu 3a1a4.

Pemmatsb 3amaum, UCIoNb3ys ONpeAeNeHUs] BEICOThI, MEAMAHBI K OMCCEKTPHUCHI
TpeyroyiibHUKA. [I[puMEHsATh NPU3HAKK PaBEHCTBA TPEYTOJIbHUKOB, CBOMCTBA
paBHOOEAPEHHOTO U PAaBHOCTOPOHHETO TPEYrOJIbHUKOB, TPU3HAKU
PaBHOOEAPEHHOTO TPEYTOJIbHUKA, CBOMCTBA YII0B TPEYTOJIbHUKA, CBOMCTBO
BHEILIHETO YIJIa TPEYroJIbHUKA, TEOPEMY O HEPABEHCTBE TPEYTOJIbHUKA,
TEOpPEMY O COOTHOIIICHUH MEK]ly CTOPOHAMH M YIJIaMH TPEYTOJIbHUKA,
MIPU3HAKU PABEHCTBA MIPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBA
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA MPU PEIICHUH 3aau.

Pemate 3aaun Ha HAXOXKICHUE DJIEMEHTOB OKPY>KHOCTH U KpyTa.

[IpuMeHATH CBOWCTBA OKPYKHOCTH, CBOMCTBO M IPU3HAKHU KacaTeIbHOM K
OKPY’KHOCTH, CBOMCTBA BIIMCAHHOW U OITMCAHHOMW OKPY>KHOCTEH IPU PELICHUH
3amay. Pemars 3aaun Ha MOCTPOEHME, 3a1a4n Ha mocTpoeHue merogoM ['MT.
[IpuMeHATh U3yUEHHBIE ONPEEICHHS U TEOPEMBI K PEILICHUIO 3a/1a4.

UTOI'o
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8 kiace

HasBanue paznena

Komn-Bo
JacoB

N3yuaemble nonsatus | @opmsl
OpraHu3aluu
yueOHOI
JESTEIIBHOCTH

OCHOBHBIE BUJIbI YIEOHOU NIEATETLHOCTH

YerbIpexyroJabHUKH
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MHOroyroiabHUK, OpoHTaNIbHASA

HOHCHHTL, YTO TaKO€ LIeTI:;IpéXer.]'II)HI/IK. OnuceIBaTh YJIEMEHTEI
‘-ICTBIpéXYTOJ'IBHI/IKa. Pacrnio3naBath BBIITYKJIBIC 1 HCBBIITYKJIBIC




BBIITYKJIbIN
MHOT'OYTOJIbHUK,
YETBIPEXYTOJIbHUK.
[Tapannenorpamm,
€ro CBOMCTBa U
MIPU3HAKU.
Tpanenus.
[IpssMOyTONIBHUK,
pomO, KBaJpar, ux
CBOMCTBA.
LenTpanbHbie 1
BIMCAHHBIE YIJIbI.
Bnucannsie u
ONMCaHHbIE
YEThIPEXYTOJIbHUKU
OceBas u
LIEHTpaTbHAas
CUMMETPHH.

Konnexktupnas
I'pynnosas
[Tapuas
NunuBunyanbHas

YETHIPEXYTOJIbHUKH.

N300paxath 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOJIbHUKU Pa3HbIX BUJIOB U
UX 3JIeMEeHThl. JloKa3bhIBaTh TEOPEMY O CYMME YTJIOB YETHIPEXYTOIbHUKA.
[IpuMeHATh TEOPEMY O CYMME YIJIOB YETHIPEXYTOJIbHUKA MPU PEILICHUN
3ajad4.

Pemate 3a1aun Ha HAXOXKIECHUE JIEMEHTOB YEThIPEXYrobHUKA. [I[puMeHaTh
TEOPEMY O CYMME YIJIOB YETHIPEXYTOJIbHUKA MPU PEIICHUHN 3a]1a4.
@opMyJIMPOBATH ONPEACIICHUS MTapaJIIETOrPaMMa, BICOTBI
napa’suiesiorpaMMa; CBOMCTBa napasuiesiorpaMmma. Jloka3plBaTh TEOPEMBI O
CBOMCTBAX Iapajuienorpamma.

[IpumMmeHsTh CBOMCTBA MapajieorpaMma IIpy PEIIeHUHU 3a1a4.
Hcnonp30Bath onpenesieHrue 1 TPUMEHITh CBOMCTBA MapajuiesiorpaMma npu
pelIeHUH 3a]1ay.

dopMynHMpoBaTh MPU3HAKY NapajiesorpaMmma. J{oka3siBaTh TEOPEMBI O
MpU3HaKax napajjiesorpaMmma.

[IpuMeHaTh NpU3HAKK NTapajUieJorpaMMa Py pelieHrH 3a/1ay.
®opMyIHpOBaTh ONPEAEICHUE TPSIMOYTOJIbHUKA; CBOWCTBA
MIPSIMOYTOJIbHUKA; PU3HAKU TTPSIMOYTOJIbHUKA. J|OKa3bIBaTh TEOPEMBI O
CBOMCTBAX W MPHU3HAKaX MPSAMOYTOJIbHUKA.

Pacnio3HaBaTh npsiMOYroJIbHUK U €ro 3JeMeHThI. [I[pumeHsaTs cBoicTBa U
MPU3HAKY TPSIMOYTOJIbHUKA MPU PELICHUH 3aa4.

dopmynrpoBaTh orpeneaeHrue pom0a; cBoiicTBa pom0Oa; mpU3HaKu poMoa.
Jloka3bpIBaTh TEOpEMBI O CBOMCTBAX M MPU3HAKaX poMoa.

Pacnio3znaBathe pom0 1 ero anemeHTsl. [IpruMeHsTh cBOICTBa U PU3HAKU
pomMOa Mpu peleHu  3a1a4.

®opMyMpOBATH ONPEICIICHUE KBaJpaTa; CBOMCTBA KBaaparTa. Jloka3biBaTh
TEOPEMBI O CBOICTBAX KBajipaTa.

Pacno3naBaTh kBaapar u ero nemMeHThl. [[puMeHaTh CBOMCTBA KBaipaTa MpH
pelIeHnu 3a1ay.

DopMyIUPOBATH ONPENCIICHUE CPEAHEN JTUHUH TPEYTOJbHUKA; CBOMCTBA
CpeaHel JMHUM TpeyrojibHUKa. JlOKa3bIBaTh CBOMCTBA CPEAHEN JTUHUU
TPEYTrOJbHUKA.

Pacnio3naBaTh U CTPOUTH CPEHIOIO JIMHUIO TPEYroibHUKa. [I[puMeHsTh




CBOICTBA CpEeHEN JTMHUM TPEYTOJIbHUKA IIPU PEILIECHUH 3aa4.
@opMyJIMPOBATH ONIPEAEICHUS TPANlCLUU, BEICOTHI TPAIICIIUH.
PacnioznaBaTh Tpanenuio u €€ 3JIeMEHTHI, CTPOUTH Tparenuto. Pemars
3a/1a4u Ha HAXOXKJCHUE 3JIEMEHTOB TpalECLUU.

DopMyIMpOBaTh ONPENEICHUE CPEAHEN JTMHUY TPAICLIMK; CBONCTBA
cpeaHer JMHUM Tpaneuuu. /{oka3piBaTh CBOMCTBO CPEAHEN JIMHUU
Tpareu, CBOMCTBA paBHOOOKOH Tparenuu.

[TpuMeHSTH CBOMCTBO CpelHEH TMHUU TpaAIelny, CBOMCTBAa PaBHOOOKOM
Tpaneuuy IIpyu peLIeHnH 3a1ay.

@OopMyJIMPOBATh ONPENEICHUS LIEHTPAIBHOTO yIila OKPYKHOCTH,
BIIMCAHHOI'O YIJIa OKPY>KHOCTH; CBOMCTBA BIIMCAHHOTO yria. /JJoka3siBaTh
TEOPEMBI O TPaAyCHON Mepe BIIMCAHHOIO YIJIa.

Pacnio3naBaTh LIEHTpaJIbHBIC U BIIMCAHHBIE YIUIbl. [IpUMEHATH CBOWCTBO
I'palyCHOM MEpbI BIMCAHHOI'O yIJjla, CBOMCTBO BIIMCAHHBIX YIJIOB,
ONMPAIOIIUXCS HA OJIHY U Ty XK€ JIyT'y, CBOMCTBO BIIMCAHHOTIO YIJIA,
OIUPAIOLIETOCS HA JUaMETp MPU PEIICHUM 3aad.

@opMyIHpOBATH OIPEAEICHNUE BIIMCAHHOIO YETHIPEXYTOJIbHUKA; CBOMCTBO
BIIMCAHHOTO YETHIPEXYTOJIbHUKA; IPU3HAK BIIMCAHHOTO YETHIPEX YT OJIbHUKA.
JloKka3bIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE BIIMCAHHOTO
YETBIPEX YT OJIbHUKA.

OnuceIBaTh OKPYKHOCTb OKOJIO YETBIPEXYTrobHUKA. [IpUMEHATH CBOKCTBO
YETBIPEXYTOJIBHUKA, BIIMCAHHOTO B OKPY>KHOCTb, U ITPU3HAK CYIIECTBOBAHMS
OKPY>KHOCTH, OIIMCAHHOW OKOJIO YETBIPEXYTOJILHUKA IIPU PELICHUU 3a/1a4.
@opMyJIMPOBATH ONPENEICHNE ONTMCAHHOTO YETHIPEX YT OJIbHNUKA; CBOMCTBO
OIMCAaHHOTO YETBIPEXYTOJIbHUKA; IIPU3HAK ONMCAHHOIO YETBIPEXYTOJIbHUKA.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE ONTMCAHHOTO
YETBIPEXYTOJIBHUKOB.

BnuceiBaTh OKpYKHOCTB B UETBIPEXYTOIbHUK. [IpUMEHATH CBOMCTBO

‘-ICTBIpéXYTOJ'IBHI/IKa, OIMMCAHHOT'O OKOJIO OKPYKHOCTH, U IIPU3HAK
CYHICCTBOBAHUA OKPYKHOCTH, BIIMICAaHHOMU B LICTBIpéX}’TOJ’H:HI/II( npu
PEIICHUHU 3a1a4.

ITonoOue
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ITogo6HbIE

®poHTanpHas

Joxka3zbiBats Teopemsl Dasieca, 0 MPONOPLUOHAIBHBIX OTPE3KaxX, O
CBOMCTBAaX MEJMaH TPEYTOJbHHUKA, OMCCEKTPHUCHI TPEYTOJIbHHKA.




TPEyroJbHHUKOB TPEYTOJIbHUKHU. KomnnexruBHas [Tpumensts Teopemy PDaneca u e€ 06001eHHIE, TEOPEMY O
TeopeMa dajteca. prﬂHOBag MMPOMNMOPHUOHAJIBHBIX OTPE3Kax, CBOMCTBA MCJUaH TpCYyroJbHHUKa U
Teopema o Tapras OUCCEKTPUCHI TPEYroJbHHUKA NP PELLICHUH 3ajau.
dopMynHpoBaTh ONpeesieHuEe MOA0OHBIX TPEYTOJIbHUKOB. [l0Ka3bIBaTh
ponopunoHanbHbiX | MHauBuayansHas
R JIEMMY O MOAO0OHBIX TPEYroJIbHUKAX.
OTpeskax. LipH3HAKH [TpumeHsATH onpeaeseHne MOA0OHBIX TPEYTOIBLHUKOB U JIEMMY O TIOJJOOHBIX
no100us TPEYroJibHUKAX MIPH PELICHNH 3a/1a4.
TPEYTOJBLHHUKOB. @opMyJIMPOBATh CBOMCTBA IIEPECEKAIOIIUXCS XOPJI, KACaTEIbHOU U
IIpumeHeHue CeKyIIeH; mepBblil IpU3HaK 000U TPEyroJbHUKOB. JloKa3bIBaTh CBOMCTBA
nomo0us K IIEPECEKAIOIIMNXCS XOPI, KACATEIbHOM U CEKYILEH; IEPBbIN TPU3HAK
[I0Ka3aTEMbCTRY noao0us TPeYrobHHUKOB.
[TpuMeHsITh NEepBBIN MPU3HAK [10100US TPEYTOJIBbHUKOB IPU PELLICHUH 3a/1a4.
TEOPEM U PELIECHUIO . .
. ®opmynupoBaTh BTOPOH U TPETHH NPU3HAKU MOJ00US TPEYTrOJbHUKOB.
3ana4. CpolicTsa Jloka3pIBaTh BTOPOH U TPETUI MPU3HAKH 1000 TPEYTrOJIbHUKOB.
ME/IMaHbl, [TpuMeHSTH BTOPO U TPETH PU3HAKU TOAOOHS TPEYTOILHUKOB IIPH
OrCCeKTPHCE pelIeHny 3a1ay.
TPEYTrOJIbHUKA,
IIEPECEKAFOIINXCSI
XOpJI, KacaTeIbHOU U
CEeKyIlen
Pemenue 15 Metpuueckue | @poHTanpHas Jloka3bIBaTh ¥ MPUMEHSTh COOTHOIIECHHMSI, YCTAaHABIMBAIOIINE CBSA3b MEXKY
NMPAMOYT0JbHBIX COOTHOIIIEHUS B KomnexktuBuas 9JICMCHTAMH NIPAMOYT'OJIbHUKA U ITPOCKIIUAMHA KATETOB HA THIIOTCHY3Y.
TPeyroJILHHKOB IPSMOYTOIBHOM 'pymmosas Jloka3pIBaTh U IpUMEHTH TeopeMy [Iudaropa.
[TpumensTs Teopemy IIudaropa npu permeHnn 3agau.
TpPEYrOJIbHUKE. ITapnas
T I " [Tpumensite TeopeMy [Iudaropa npu pemnieHnn 3agau.
eopema [Tudaropa. HIMBHAYaIbHA @opMyIMpOBATh ONIPEAEICHUs CUHYCA, KOCUHYCA, TAHI€HCA U KOTaHI'€HCa
Tpuronomerpuyekue OCTPOTO yriia MPSMOYTOJIbHOTO TPEYroJbHUKA, 3alUChIBATh

(GYHKIIUU OCTPOTO
yria
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA.
Pemenne

TPUTOHOMETpHUUYECKHE (HOPMYJIBI, BBIPAXKAIOIINE CBI3b MEKIY
TPUTOHOMETPUUECKUMHU (QYHKIIUSMHU OJTHOTO U TOTO K€ YIJia, BEIBOJUTH
OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO, HAXOIAUTH
TpuroHoMmerpuueckue GyHkuuu yrion 30°, 45°, 60°.

[TpuMeHATH TpUroOHOMETpUYECKHE (DYHKIIMM OCTPOTO YIJia MPSMOYTOJIEHOTO




MPSIMOYTOJIBHBIX TPEyroJibHUKA MPH PEIICHUH 3a]1a4.
TPEYroIbHUKOB. Haxonutb HEM3BECTHBIE 3JIEMEHTHI TPSIMOYTOJILHOT'O TPEYTOJIbHUKA
Pemate npsiMOyTroJibHbIE TPEYTOJIbHUKHU.
MHOroyroJibHUKH. 12 [TonsTns OpoHTaNbHAA OrnuceiBaTh MHOTOYTOJIBHUK, €70 3JIEMEHTHI; BBITYKJIbIC U HEBBITYKIIbIC
Inomann MHOTOYTOJIbHUKA, Konnexktupnas MHOTOYTOJIbHUKH.
MHOTOYTOILHHKA DPaBHOBEIHKHIX I'pymnosas N300paxars 1 HAXOAUTH Ha PHCYHKAX MHOTOYTOJIBHHK M €T S/IEMEHTBL;
MHOTOYTONBHIKOR | | TTapHas MHOTOYTOJIbHUK, BIIMCAHHBINA B OKPY>KHOCTb, U MHOTOYTOJIbHUK, ONUCAHHBII
OKOJIO OKPY’KHOCTH.
TLIomanH MHmBnyasHas ®opMyIHpPOBaTh ONPEIEIECHUS BIUCAHHOTO U OIMCAHHOIO
MHOTOYT'OJIbHUKA. MHOTOYTOJIbHHKOB.
[Tnomann Jloka3bIBaTh TEOPEMY O CYMME YIJIOB BBIITYKJIOT'O N-YTOJIbHHUKA.
MPSIMOYTOJIbHUKA, [TogcHATB, 4TO TaKOE IUIONIAb MHOTOYTOJIbHUKA.
apasienorpaMma, @opMyIHpPOBaTh ONPEIEICHHUS IJIOIIAN MHOTOYTOJIbHUKA, PABHOBEIUKHUX
TpeyrobHuKa, MHOT'OYTOJIbHUKOB; OCHOBHBIE CBOMCTBA IUIOIIAA MHOTOYTOJIbHHUKA.
Jloka3bIBaTh TEOpEMY O IUIOLIAAN IPSIMOYTOJIbHHUKA.
ThatteIit.. Haxonute miomans npssMoyrojbHuka. PacriozHaBaTh paBHOBEIMKHUE
MHOT'OYTOJIbHUKH.
Jloka3biBaTh TEOpEMY O IJIOLIAIU NTapalliesorpaMmma.
[TpumenaTs GpopMyiy TUIOMIAIN TapaIIeIorpaMma Mpu PEIIeHUH 3a/1a4.
Jloka3bIBaTh TEOPEMY O IUIOLIAAN TPEYTOJIbHHUKA.
[TpumensaTs GpopMyiy TUIOMAIN TPEYTOJIbHUKA MPU PEIICHUH 3aa9
Jloka3bIBaTh TEOPEMY O IIJIOIIATU TPATIECIIHH.
[TpumensTh popMyITy TUIOIIAIN TPANlEUU PU PEIICHUH 3a/1a4.
IHoBTOpEHUe. 3 ®poHTanpHas Pacnio3HaBaTh U CTPOUTH YETHIPEXYTOJIBHUK, TAPAIIIEIOTPAMM,
Pemenue 3axau KommexktuBHas MNpAMOYT'OJIbHHK, pOM6, KBagpaT U UX 3JICMCHTHI, CPCAHIOIO JIMHUIO
Tpynmnosas TPEYrOJIbHAKA, TPAIELHIO U €€ HIEMEHT], LICHTP/IHbIE U BITUCAHHBIE YIIBL.
MMapsas Pemate 3amaun Ha HAXOXKIECHUE IIEMEHTOB YETHIPEXYyrobHUKA. [[pUMEHAThH
CBOICTBaA U MPHU3HAKU MapauieIorpaMma, IpsIMOYTOJIbHIKA, poMOa,
NunuBunyanbHas

KBaJlpaTa, CBOMCTBA CPEAHEN JIMHUH TPEYroJbHUKA, CBOMCTBO CpEIHEHN
JUHUH Tpamelyu, CBOMCTBa paBHOOOKOH Tpameruu, CBOMCTBO TpayCHOM
MeEpBbI BIIMCAHHOTO YIJIa, CBOMCTBO BIMCAHHBIX YTJIOB, ONMUPAOIIUXCS HA
OZIHY U Ty € AyT'y, CBOMCTBO BIIMCAHHOI'O YIJIA, ONMUPAKOLIEr0Cs HA JUAMETP
npu penreHnu 3aaa4. OnuchIBaTh OKPY>KHOCTH OKOJIO YETHIPEXYTOJIbHHKA.




BruceIBaTh OKpY)KHOCTb B YETBIPEXYTOJIbHUK.

[TpumensTs Teopemy Daneca u e€ 06001IEHIE, TEOPEMY O
HPONOPLUUOHAIBHBIX OTPE3Kax, CBOMCTBA MEIaH TPEYTrOJIbHUKA U
OUCCEKTPUCHI TPEYTOJIbHHUKA, TPU3HAKH OO0 TPEYTOJILHUKOB IIPH
peLICHHH 3a/1a4.

HpI/IMeHHTB COOTHOHICHU, YCTAHABIIMBAIOIIHNEC CBA3b MCKAY 3JICMCHTAMU
HPSIMOYTOJIbHUKA U MIPOCKLUSIMU KaTETOB Ha TUIIOTEHY3Y, TEOPEMY
[Mudaropa, TpuroHOMeTprYECKHE PYHKIIMUA OCTPOTO YIila IPSMOYTOJIbHOTO
TPEYroJbHUKA IIPU PELICHHUHU 3aa4. Pemars mpsMoyroyibHbIe TPEYTOJIbHUKH.
[prMeHsTh GopMyIIbI IUTONIAIH HapaLIeIorpaMMa, ILIOIIA K

TPEYroJIbHUKA, IUIOMAAN TpallClIuX IIpHU PCIICHUHN 3a/1a4.

Htoro 68
9 kJacc
Hassanue pa3znena | Kos-Bo | M3yuaemele Dopmbl OcHoBHBIC BUBI Y4EOHOH JEATEITHHOCTH
YacoB | MOHSTHS OpraHu3aIu
yaeOHOM
NeSATeTbHOCTH
Pemenue 17 TpeyroibHUKH. ®poHTanpHas dopMynHpoBaTh ONPENEICHUS CUHYCa, KOCUHYCa, TAHT€HCA, KOTAaHTeHCa yIJia OT
TPeyroJibHUKOB CuHnyc, KOCHHYC, KomnekTupHas 0° mo 180°. ®opmynupoBaTh U Pa3bsACHATb OCHOBHOE TPUTOHOMETPUUYECKOE
TaHI€HC, [pynnosas TOXICCTBO. 5 5
BbrancnsaTe 3HaueHHE TPUTOHOMETPUUYECKON (PYHKIIMU yTiia 10 3HAYSHHUIO OTHOM
KOTAHT€HC [Tapnas N
U3 €ro 33JJaHHBIX PYHKIIUH.
OCTpOrO yriia NunuBunyanbHas

IPSIMOYTOJIEHOTO
TPEYroJbHUKA U
yriaos ot 0 1o

180. ®opmyisl,
CBSI3bIBAOIIINE
CHHYC, KOCHHYC,
TaHTEHC,
KOTAQHT€HC OJTHOTO

@opMyIMpOBATh U JOKA3bIBATh TEOPEMY KOCHHYCOB.

IIpuMeHATh TeOpeMY KOCHHYCOB IIPH PEILICHUH 3a/1a4.

DopMynupoBaTh U JOKA3bIBaTh TEOPEMY CHHYCOB. 3alIHChIBATh U IOKa3bIBaTh (opMyIly panmyca
OKPYXHOCTH, OIIUCAHHOW OKOJIO TPEYIOJbHUKA.

[TpumeHATH TEOpEMY CHHYCOB U (OPMYITy paanyca OKpY>KHOCTH, OTIMCAHHOM OKOJIO TPEYrOJIbHHKA
IIpy peUICHUU 3a/1av.

Pemate TpeyroipHUKH.

3anuchiBaTh U JJOKA3bIBaTh (POPMYITY Uil HAXOXKIACHHUS TUIOIAAN TPEYrodbHHKA.
[TpumeHsTh popMyITy A HAXOXKACHUS MIJIOUIAAN TPEYTOJIbHUKA IIPU PEILICHUU
3az1ay.

3anuchIBaTh U JI0Ka3bIBaTh (hopmyiry I'epoHa, opMyIIbl st HAXOXKJICHHMS IIJIOIIAAN TPEYToIbHUKA,




Y TOTO XK€ yrIia.

(hopmyiTy ISl HAXOXKJICHHUS IIOIIAAN MHOTOYTOJIHHKA.
[TpumeHsATH HOPMyYITBI U1 HAXOXKIACHUS TUTOMAaIN TPEYTOJIbHUKA U (POPMYITy AJIsI HAXOXKICHHS

Pemenne
TIomaanu MHOTOYTOJIBHUKA IPU PEIICHUH 3aJa4
TPEYTrOJbHUKOB.
Teopema cuHycOB
1 TeopeMa
KOCHHYCOB.
IIpaBuabHbBIE 10 MHuoroyronsHuku. | ®ponTansHas DopMyIUpPOBATH ONPEICICHUE TPABUIIBHOTO MHOTOYTOJIbHUKA.
MHOTOYT0JIbHUKH [IpaBuibHBIE KomnexkTiuBHAS [ToACHATB, YTO TaKOE LHEHTP U LEHTPAIBHBIN YroJ MPABUILHOIO MHOTOYTOJIbHUKA.
MHOTOYTONILHUKA | pyrmopas ®opMyIHpOBaTh CBOMCTBA MMPABUJIBHOIO MHOTOYT'OJIbHUKA.
Jnuna Mapras Jloka3bIBaTh CBOMCTBA IIPABUIIBHBIX MHOTOYTOJIbHUKOB. }
OKPYKHOCTH. Visnayansias 38.HI/ICBIB8.:1:B Hu I[OKaBBIBa:l:B bopMyIbI JIs1 HAXOXKICHHS PAANYCOB BIMCAHHON U
JituHa 1yru OIMMCAaHHOM OKp}‘/‘)KHOCTeI/I MPaBUJILHOTO MHOTOYT OJIbHUKA.
OKDYKHOCTEL [IpumeHsTHh CBOMCTBA MPABUILHOTO M}ioroyronLHHKa MIpU pEIICHUH 3a/a4.
CTpouTh C TOMOIIBIO IUPKYJIS U JIMHEHKHU MTPaBUIIbHBIE TPEYTOJIbHUK,
Ilnowans YEeTHIPEXYTOJIbHUK, IIECTUYTOJIbHHK.
TPEYroJIbHAKA. 3anuchIBaTh M pa3bACHATH (HOPMYJIBI JUTHHBI OKPY/KHOCTH, JUTHHBI yTH OKPY/KHOCTH.
Iousrne [MpumenATH HOPMYTY AITHHBI OKPYKHOCTH, POPMYITY [UTMHBI IYTH OKPY>KHOCTH, (OPMYITY
IIomanun Kpyra. IUIOIIAAM Kpyra, (hOpMyIly ILIOMIAIH CEKTOpa MPH PEIICHUU 3a7ay. MPH PEIICHUH 3a1a4.
IImomans
CEKTOopA.
OTtHonieHue
momageun
Mo00HBIX (uUryp.
JexkapToBbl 12 dopmyna OpoHTaNIbHAA OnuceIBaTh NPSMOYTOJIBHYIO CUCTEMY KOOPAMHAT. 3allUChIBATh U IOKA3bIBATh
KOOPAMHATHI HA PACCTOSHUSA KomnexkTiuBHAS (bOpMYITBI PACCTOSTHUS MEXKIY JBYMS TOYKaAMH, KOOPJIMHAT CEPEIUHBI OTPE3Ka.
ILI0CKOCTH MESKTY ABYMS Tpymosas [TpumeHsTh POPMYITBI pACCTOSTHUS MEXKIY JBYMS TOYKAMU, KOOPIAUHAT CEPEANHBI
TOUKAMIL Mapsas OTpe3Ka MpU PEIICHUH 3aa4.
dopmynrpoBaTh ONpeneNeHe ypaBHeHUus (purypel. BeIBOIUTH ypaBHEHUE
Koopaunarst NunuBunyanbHas OKPYKHOCTH.
CCPCAMHBI Hcnonp30BaTh ypaBHEHNE OKPYKHOCTHU IPU PELLICHUH 3a]1a4.
OTpe3Ka. BriBonuTh oOliee ypaBHEHHE MPSMO.




YpaBHeHue
burypsi.
YpaBHeHue
OKPYXHOCTHU U
npsAMOM. YTaoBoH

Hcnonb30BaTh ypaBHEHUE IPSAMOM IPU PELICHUH 3a/1a4.

®opmynupoBaTh HEOOXOAUMOE U IOCTATOYHOE YCIOBUS MapajuIeIbHOCTH ABYX
npsMbIX. BEIBOAUTH ypaBHEHHE MIPSIMOM € YIIIOBBIM KO3 punnentom. [loka3piBaTh
HE00X0IMMOE U JOCTATOYHOE YCIOBHE MAapaJIJIEIbHOCTH JIBYX MPSIMBIX.
Hcnonp30BaTh ypaBHEHHUE MPSIMOM C YIIIOBBIM KO3(P(PHUIIMEHTOM P PEIICHUH

3a1a4.

koaurmeHT

MPSIMOU.

BEKTOPI)I 13 Iloustue CDpOHTaJII)Haﬂ OnuchIBaTh MOHATHS BEKTOPHBIX U CKAISPHBIX BEIMYHH. MIITIOCTpUPOBATh MOHATHE BEKTOPA.

DopmynupoBaTh onpeacIEHUs MOAYJIS BEKTOPAa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB;

BekTopa. Monyns | KosutektuBHas PVyIHp Pl o Pa, P POB, P POS;
CBOUCTBA paBHBIX BEKTOPOB.

(,[LJII/IHa) BEKTOpa. rpyrIHOBaSI Pematsb 3anauy, UCIOJIb3Ys OHITHE BEKTOPA.

PaBHBIe BeKTOpr HapHaH (I)OpMyJ'II/IpOBaTB OIIPCACIICHNEC KOOPANHAT BCKTOPA, CBOMCTBa KOOPpAHHAT paBHBIX BEKTOPOB.

K I/I I[OKaSBIBaTB TCOPEMY O HAXOXKJACHHUU KOOPAHUHAT BEKTOPA.

OHHHHeaprIe HHHBH'HyaHLHaH OHpeZ[eJ'IHTL KOOPAWHATBI BEKTOPA, 3aJaHHOI'O KOOpANHAaTaAMHU €TI0 Ha4dajla 1 KOHIIa; CPAaBHUBATh
BeKTOpBI, BCKTOPBHI, 3a/IaHHBIC KOOpAWHATAMU; HAXOAUTb MOAYJIb BEKTOPA, 3aITaHHOTO KOOPpAWHATAMMU.
KoopauHaThI @opMyIMPOBATH ONPEICIICHUS CYMMbI BEKTOPOB; CBOMCTBA CII0KEHUS BEKTOPOB,
BeKTOpA KOOPAMHAT BEKTOPA CYMMBI JIBYX BEKTOPOB. J[0Ka3bIBaTh TEOPEMY O KOOpAUHATAX

CnoxxeHue u
BLIYUTAHHE
BEKTOPOB.
YMHOXEHUE

BCKTOpA Ha YHCJIO.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB.
Kocunyc yrna
MEXY TBYMS
BEKTOpPAMH.

CYMMBI BEKTOPOB.

[TpuMeHsATH TpaBUiIa TPEYTOJBHUKA U MapajlieIorpaMMa sl CII0KEHHS BEKTOPOB,
IIPUMEHSITh CBOMCTBA CJIOKEHUS BEKTOPOB, ITPABUIIO CIIOKEHUS BEKTOPOB,
3aJJaHHBIX KOOpJIUHATAMH MPH peIIeHUH 3ajiay.

®opMyIMpoBaTh ONPEAEICHUS pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX BEKTOPOB;
CBOICTBa KOOPJMHAT BEKTOPA Pa3HOCTH JIBYX BEKTOPOB. /loKa3pIBaTh TEOPEMY O
KOOpJIMHATaX Pa3HOCTH BEKTOPOB.

[TpuMeHATH MPaBUIIO Pa3HOCTH BEKTOPOB, TPABUIIO BEIYUTAHUS BEKTOPOB,
3aJJaHHBIX KOOPAWHATaMU MPU PELIEHUH 3a/1a4.

[TpuMeHsATH paBUiIa TPEYTrOJbHUKA U MapajlieorpaMMa ISl CIIOKEHHS BEKTOPOB,
CBOICTBa CJI0’KEHUSI BEKTOPOB, IPABUJIO CIOKEHUSI BEKTOPOB, 3aJaHHBIX
KOOp/IMHATaMH, PaBUJIO Pa3HOCTH BEKTOPOB, IPABUIIO BEIYUTAHUS BEKTOPOB,
3aJJaHHBIX KOOPAWHATaMU MPHU PELIeHUH 3a/1a4.

DopMyIMpOBaTh ONPENEIEHUE YMHOKEHUS BEKTOPA Ha YNCIIO; CBOICTBA
YMHOXEHUS BEKTOpa Ha uncio. Jloka3siBaTh TeOpemMy 00 yCIOBUHU
KOJUIMHEAPHOCTH JIBYX BEKTOPOB.




YMHOKaTh BEKTOP Ha YHCJIO; IPUMEHSITh CBOMCTBO KOJUIMHEAPHBIX BEKTOPOB,
IIPABWJIO YMHOKEHUS BEKTOPA, 33JaHHOT0 KOOpAMHATAMHU, HA YNCJI0, CBOWCTBA
YMHOKEHHS BEKTOpa Ha YMCJIO IIPY PEIICHUH 3a]ay.

DopMyIMpOBaTh ONPENEIECHUE CKAIIPHOTO ITPOU3BENEHNS BEKTOPOB; CBOMCTBA
CKaJIIPHOT'O IIPOU3BENIEHUS ABYX BEKTOPOB, IEPICHAUKYIISIPHBIX BEKTOPOB.
Jloka3pIBaTh TEOPEMBI O HAXO0XKJICHUU CKAISIPHOTO MPOU3BEAEHUS IBYX BEKTOPOB,
00 ycJI0BUM NEpNEeHAUKYIIpHOCTH. HaxoauTh KOCHHYC yIila MEXAY ABYMs
BEKTOPaMH.

[TpuMeHSTH ycroBHE NEPIIEHANKYISIPHOCTH ABYX HEHYJIEBBIX BEKTOPOB U (hopmyiry
CKaJIIPHOT'O IIPOM3BE/ICHUS IBYX BEKTOPOB, 3a/1aHHBIX KOOPAMHATAMU; IPUMEHATD
(dopMyily KOCHHYCa YIJla MEX]ly BEKTOpaMH, CBOMCTBA CKAISIPHOTO IPOU3BEACHUS

BCKTOPOB IIpU pCIICHUHU 3a1a4.

I'eomeTpuyeckue
npeodpazoBanus

ITonsTHE O
npeoOpa3oBaHUN
¢buryp. [IBuxenue
¢urypsl. Buabt
JIBUKCHUS
burypst:
napajieabHbII
IIEPEHOC, OCEeBast
CUMMETPHS,
LIEHTpaJbHAas
CUMMETpUS,
oBOpPOT. PaBHbIE
burypsl.
I'omoTeTus.
[Tonobue duryp.

OpoHTAIBHAS
KomnnextupHas
I'pynnosas
[Tapnas
NunuBunyanbHas

[TpuBoauTh MpuMeps! MpeodpazoBanus Guryp. OnuceBaTh Ipeodpa3oBaHue YUTYp —
napaJuleNIbHbIN nepeHoc. PopMyupoBaTh ONpeeIeHUs IBIKEHNUS; paBHBIX (QUTYp; CBOMCTBA
JIBIDKCHUS, TApalUIeIbHOTO NepeHoca. JJoKa3bIBaTh TEOPEMBI O CBOIMCTBAX MapaiieIbHOTO
HepeHoca.

Crpoutb 00pa3sl 1 Mpoodpassl GUTyp IPH NapauIeIbHOM IEpEeHOCE.

IIpuMeHATH OHATHE MapaJUIEIBLHOTO NIEPEHOCA U CBOMCTBA MApaJIEILHOTO
IIEpEeHOCca IIPU PEUICHUH 3a]1a4.

OnwuceiBaTh peodpazoBanue Guryp — ocesasi cuMmeTpusi. DopmMyarpoBaTh
olnpezeNeHus: TOYEK, CAMMETPUYHBIX OTHOCUTENIBHO NPSIMOM; GUTYpbI, UMEIOILIEN
OCb CUMMETPHUH; CBOMCTBA OCEBOM CUMMETPHUU. JlOKa3bIBaTh TEOPEMY O CBOMCTBE
OCEBOI CUMMETPHH.

BBINIOIHATE TOCTPOEHUSA C TIOMOIIBIO OCEBOM CUMMETPUHU.

IIpuMeHATH MOHATHE OCEBOM CUMMETPHUH U CBOMCTBO OCEBOM CUMMETPUU IIPU
peLIeHUH 3a1ay.

OnuceiBath npeodpazoBanue GUryp — HeHTpaiabHas cuMMeTpusi. DopMyInpoBaTh
OTpeieNIeHUs] TOYEK, CAMMETPUYHBIX OTHOCUTEIBHO TOUKH; (PUTYPBI, UMEOIIei
LEHTP CUMMETPHUH; CBOMCTBO LIECHTPAJIILHON CUMMETpHUH. J[0Ka3pIBaTh TEOpEMY O
CBOMCTBE LIEHTPAIbHON CUMMETPHH.

BBITTONHATE TOCTPOEHUS C MOMOLIBIO LIEHTPAIbHON cuMMeTpur. [IpuMeHsTh
MOHATUE LEHTPAJILHOW CUMMETPUHU U CBOMCTBO LIEHTPAIIBHOW CUMMETPUU IIPU
pEIIECHNN 3a1a4.




OnwuceiBath peodpazoBanue Guryp — moBopot. GopMyIupoBath U J10Ka3bIBATh
TEOpEeMY O CBOHCTBE ITOBOPOTA.

BBINMONHATE TOCTPOCHUS C TOMOIIIBIO TOBOPOTA. [IpUMEHSTH MOHSTHE TOBOPOTA H
CBOWCTBO MTOBOPOTA MPH PEIICHUH 33/ad.

OnwuceiBaTh Mpeodpa3oBanus GUTyp — TOMOTETHSI, TToj00ue. PopMyIMpoBaTh
omnpezeNieHue MoJ00HBIX (GUTYD; CBOHCTBO TOMOTETHH. [|0Ka3bIBaTh TEOPEMBI O
CBOWCTBE TOMOTETHH, 00 OTHOIIICHHUH TUIOMIAJICH MOJOOHBIX TPEYTOJILHUKOB.
Crtpourts (urypy, TOMOTETUYHYIO JaHHOMU, C 3aJaHHBIM KOA(PPUITUEHTOM
TOMOTETHH.

[TpuMeHSTH MOHATHS TOMOTETHHU H 1TOI00Us1 GUTYP M UX CBOMCTBA NIPU PEIICHUU

3a1ad4.

IloBTOpPEHME

11

@®poHTanpHas
KonnextupHas
I'pynnosas
[Tapnas
NunuBunyanbHas

Bbruncnsate 3HaueHHe TPUTOHOMETPUUECKON (PYHKIIMH yria 10 3HAYEHUIO OJHOU
U3 €ro 3aJJaHHbIX QYHKIMHA. [IpuMeHsITh TeOpeMy KOCHHYCOB, TEOPEMY CUHYCOB U
dbopMyy paaryca OKpy>KHOCTH, OITMCAHHON OKOJIO TPEYTOJIbHUKA, POPMYIIBI AJIs
HaXO0X/IEHUS IUIOUIaId TPEYroJIbHUKA U (POPMYIy AJIs HAXO0XAECHUS IIoLain
MHOI'OYTOJIbHUKA MPU PEIICHUH 3a7a4. PemaTs TpeyroibHUKH.

[TpuMeHSTH CBOMCTBA PABUIIBHOTO MHOTOYTOJIEHUKA, (POPMYITY JUTHHBI
OKPYXKHOCTH, (POpMYITy JUIMHBI YTH OKPY’KHOCTH, (pOpMYITy IUIOIIAHN KpyTa,
dbopMyiy MIOMIAAN CEKTOPA MIPH PELICHUH 3a]1a4.

[TpuMeHATH POpMYIIBI PACCTOSHUS MEXKAY IBYMsI TOUKAMHU, KOOPJMHAT CEpeIUHBI
OTpe3Ka Mpu pelieHnu 3a1ad. Vcnonb30BaTh ypaBHEHNE OKPYKHOCTH, YpaBHEHHE
HpsSMOi, ypaBHEHHUE NMPSIMOM C YIIOBBIM KOA(P(GHUIIMEHTOM P PEIISHUH 3a/1a4.
Pemars 3a1aun, ucnosb3ys NOHATHE BeKTOpa. OnpenensTh KOOpAUHATHI BEKTOPa,
3a[JaHHOT'0 KOOpJMHATaMM €ro Hadyajla U KOHIIA; CPaBHUBATh BEKTOPBI, 3a/1aHHbIC
KOOpJMHATaAMU; HaXOJUTh MOAYJIb BEKTOPA, 33JaHHOT0 KOOpAMHATAMH,
CKJIa/IbIBAaTh ¥ BBIYMTATh BEKTOPA, YMHOXKAaTh BEKTOP Ha YUCIIO, HAXOANUTh
CKaJISIpHOE MPOU3BE/IEHUE BEKTOPOB.

CtpouTth 00pa3sl U mpooOpassl GUTyp MpH MapajuieIbHOM MepeHoce. BhImonHaTe
ITOCTPOEHHUS C MTOMOIIBI OCEBOM CHMMETPHH, IEHTPATIbHON CUMMETPHH,
IIOBOpPOTA.

Ctpouts urypy, roMOTETHUHYIO JAaHHOH, C 3aJaHHBIM KO3 (OUITMEHTOM
TOMOTETHH.

[TpuMeHATH U3ydeHHbIE OIpeIesICHUs], TEOPEMbI U (POPMYJIbI K PELICHHUIO 3aj1ay.




TEMATHYECKOE INTAHUPOBAHHUE

7 KRjaacc
Homep
ypoka Conepixanue y1ed0HOI 0 Ko1-Bo6 4acon
MaTepuaia
I'naga 1 13
IIpocreiimue reoMerpuyeckue Gurypbl 4 UX CBOMCTBA

1 Touku u npsimbie 1
2 OTpe30K U €ro AIruHa 2
3 Otpe30k u ero JuHa
4 JIyu. Yron. U3mepenue yrios 3
5 JIyu. Yron. U3mepenue yrios
6 JIyu. Yron. Usmepenue yrios
7 CMexHbIE 1 BEpTHKAIBHBIE YTIIbI 3
8 CMexHbIE 1 BEpTHKAIBHBIE YTIIbI
9 CMexHbIE 1 BEpTHKAIBHBIE YTIIbI
10 [lepnienauKyIsApHBIE IPSIMBIE 1
11 AKCHOMBI 1
12 [ToBTOpEeHME U cucTeMaTH3anus y1eOHOTO MaTepuaa 1
13 Kontpounbnas padora Ne 1 mo teme «IIpocreiimune reoMmerpuyeckue (pUrypbl 1 UX CBOMCTBA » 1

I'naga 2 18

TpeyroabHukn

14 PaBHnbie TpeyronpauKH. BeicoTa, Meanana, OuccekTprca TpeyrojibHuKa 2




15 PaBubie TpeyronpHukH. BeicoTa, Meanana, OucceKTpuca TpeyrojabHHUKa

16 [lepBbIii 1 BTOPOIi IpU3HAKU PABEHCTBA TPEYTOJLHUKOB 5

17 [lepBbIii 1 BTOPOIi IpU3HAKH PABEHCTBA TPEYTOJLHUKOB

18 [lepBbIii 1 BTOpOIi IpU3HAKY PABEHCTBA TPEYTOJBLHUKOB

19 [lepBbIii 1 BTOPOIi IpU3HAKH PABEHCTBA TPEYTOJLHUKOB

20 [lepBriit 1 BTOpO# NpU3HAKK PABEHCTBA TPEYTOJIBHUKOB

21 PaBHOOEIpeHHBIN TPEYTONBHHK U €T0 CBOWCTBA 4

22 PaBHOOeipeHHBIN TPEYTONBHUK U €r0 CBOWCTBA

23 PaBHOOeipeHHBIN TPEYTONBHUK U €r0 CBOWCTBA

24 PaBHOOeipeHHBIN TPEYTONBHUK U €r0 CBOWCTBA

25 [Ipu3Haku paBHOOGEIPEHHOTO TPEYTOJIEHUKA 2

26 [Ipu3Haku paBHOOEIPEHHOTO TPEYTOJIbHUKA

27 Tpertnit npU3HaK paBEHCTBA TPEYTOJILHUKOB 2

28 Tpertnit npU3HaK paBEHCTBA TPEYTOJILHUKOB

29 Teopemsl 1

30 [ToBTOpenue u cucreMaTu3anus yaeOHOro MaTepuasia 1

31 KonTposbHas pabora Ne 2 o Teme: « TpeyrojibHUKN» 1
I'naga 3 16

IapaieabHble npsivbie. CymMMa yIJioB TPeyrojibHUKA

32 [NapannensHble IpsMBbIE 1

33 [Mpu3Haky napauieIbHOCTH MPSIMBIX 2

34 [Ipu3Haku napasuiebHOCTH MPSMBIX




35 CBoiicTBa MapajieIbHBIX MPSMBIX 3

36 CBoiicTBa MapaIeTbHBIX MPSIMBIX

37 CBoiicTBa MapayIeTbHBIX MPSIMBIX

38 CyMMa yrioB TpeyroibHUKA 4

39 CyMMa yrioB TpeyroibHUKA

40 CymMma yTioB TpeyronbHHKa

41 CymMma yTioB TpeyronbHHKa

42 IIpsIMOYTOJIBHBIN TPEYTOJIBHUK 2

43 IIpsAMOYTOJIBHBIN TPEYTOJIBHUK

44 CBoiicTBa MPMOYTOJIBHOTO TPEYTOJIbHUKA 2

45 CBoiicTBa NPSMOYTOJIBHOTO TPEYTOJIbHUKA

46 Koutposnbsras padora Ne 3 no meme «Ilapannensnoie npamsie. Cymma y2noe mpeyzoibHUKa» 1
I'naea 4 16

OxpyskHOCTB U KpYT. ['eoMeTpHyeckne MoCTpoeHUst

47 I'eomeTpuyeckoe mecTo Touek. OKPYKHOCTb U KPYT 2

48 I'eomeTpuyeckoe mecTo Touek. OKPYKHOCTb U KPYT

49 HexoTopsie cBoiicTBa okpykHOCTH. KacaTtenbHast K OKPYXHOCTH 3

50 Hexkotopsle cBoiicTBa OKpyx’HOCTH. KacarenpHas K OKpY>KHOCTH

51 Hexotopsie coiicTBa okpyxHOCTH. KacaTenbHas K OKpYKHOCTH

52 OmnucaHHas ¥ BIMCAHHAS! OKPY>KHOCTH TPEYTOJIbHUKA 3

53 OmnucaHHas ¥ BIMCAHHAS! OKPY>KHOCTH TPEYTOJIbHUKA




54

OnucanHas ¥ BIIMCaHHAS OKPYXHOCTHU TPEYTOJIbHHUKA

55 3amaun Ha IOCTPOSHUE 3
56 3amaun Ha IOCTPOCHUE
57 3amaun Ha IOCTPOCHUE
58 MeTo/ reOMEeTPHUYECKUX MECT TOYCK B 3a/layax Ha MOCTPOCHUE 3
59 MeTos reoMeTpU4YecKuX MeCT TOUEK B 337a4ax Ha IOCTPOCHUE
60 MeToj reoMeTpUYecKuX MeCcT TOUEK B 337a4ax Ha IOCTPOCHUE
61 [ToBTOpenue u cucreMaTu3anus yaeOHOro MaTepuasia 1
62 Koutpounbnas padora Ne 4 no meme «Okpyscnocmo u Kpye. I’ eomempuueckue nocmpoenus, 1
O000menne u cucTeMaTH3alUs 3HAHUH ydammxcst 6
63 YupakHeHus I MOBTOPSHUS Kypcea 7 Kilacca 6
64 YupakHeHus I MOBTOPSHUS Kypcea 7 Kilacca
65 YupakHeHHs [T MOBTOPSHUS Kypcea 7 Kilacca
66 YupakHeHHs [T MOBTOPSHUS Kypcea 7 Kilacca
67 Kontponbnas padota NS no teme «O00011eHne U cUCTEMATH3AMS 3HAHUN yYalMXcH 32 Kypc
7 kiacca»
68 O6o00maronmii ypok
8 kiace
Ne ypoka | Tema ypoka KoumnuectBo yacos
IHoBTOpenue kypca 7 kiaacca (34)
1 TpeyronpHuk. Buasl TpeyroabHUKOB. [Ipu3Haku paBeHCTBA TpPEyroJIbHUKOB 14
2 [TapamnensHblie npsmbie. [Ipu3Haky 1 CBOMCTBA 14
3 OKpyXHOCTh, KacaTelbHas W CeKylas. BmucaHHas, ONHUCaHHAas OKPY>KHOCTH TpEyrojbHUKa, | 14




HEKOTOPBIE CBOMCTBA.

YeTpbIpéxyroabHuKku (234)

4 YeThIpEXYroJIbHUK U €TI0 3JIEMEHTHI. lua
5 [Tapannenorpamm. CBoiicTBa napasieiorpaMmma 14
6 [Tapannenorpamm. CBoiicTBa napasieiorpaMmma 14
7 [Ipu3znaku napasmienorpaMmma lua
8 [Tpu3naku napayienorpaMmma la
9 [Ipsmoyronbauk. CBOMCTBa NPAMOYTOJIbHUKA lu
10 [Tpu3Haky mpsSAMOYTroJIbHHKA lu
11 Pom6. CBoticTBa pomba lu
12 [Tpusnaku pomba la
13 Ksagpar 1u
14 Konmponvnaa paboma Nel na memy: «Ilapannenozpamm. Buowl napannenozpamma’’ 14
15 AHanu3 KOHTPOJIbHOM paboThl. CpeHsisl TMHUS TPEYrOJbHUKA lu
16 CpenHsist TMHUS TPEYroJibHUKa lu
17 Tpaneuus. Buael Tpanenuun lu
18 Tpaneuus. Buael Tpanenuun lu
19 CpenHsist TUHUS Tpanenun 14
20 Pemenue 3anau mo teme: «Tpamenus» 1y
21 entpanbHbie U BiMcaHHble yribl. X cBolicTBa 1y
22 LenTpanpHble U BriMcaHHble yriibl. MIX cBoiicTBa lu
23 OmnwucanHast OKPY)KHOCTb YETHIPEXYTOJbHUKA. lga
24 BrincanHas oKpy>KHOCTb YEThIPEXyroJbHUKA la
25 [Tpu3HaK MpUHAAICKHOCTH YETHIPEX TOUEK OJHOM OKPYKHOCTH 1y
26 Konumponvnas paboma Ne2 na memy «Bnucannas u onucannas okpyx;cuocmu. Tpaneyus.» 14
IMomoOue TpeyrojibHuUKOB (124)
27 AnHanu3 KOHTpoJbHOH paboTsl. Teopema Daneca lu




28 Teopema @aneca. Teopema 0 IPONOPIIMOHATLHBIX OTPE3KAX la
29 Teopema ®aneca. TeopeMa 0 TPONOPIMOHAIBHBIX OTPE3KaX lua
30 [TogoOHbIE TPEYTONBHUKH lua
31 [lepBblii mpu3HaK 1MOO00MS TPEYTOIBHUKOB lu
32 CBOHCTBO MepeceKaronInxcs XOp/1, CBOMCTBO KacaTEIIbHON M CeKYIIeH la
33 Teopema Menenas, Teopema [Itonemes lua
34 Pemenue 3anay no teme: «llepBblii mpu3HaK 10100Ms TPEYTOIbHUKOBY lu
35 Bropoii npu3Hak 1mogo0us TpeyrojbHUKOB 14
36 Tperuit npusHak MoOAOOUS TPEYrOJIbHUKOB lu
37 [ToBTOpEHME U cucTeMaTH3aIMs Yy4eOHOTO MaTepuaa lu
38 Konumponvnaa paboma Ne3 no meme: « Ilooooue mpeyzononukoe» 14
Pemienue npsiMoyroJibHbIX TPpeyroibHUKoB(154)
39 AHanu3 KOHTPOJILHOM paboThl. MeTprudeckie COOTHOIICHUS B IPSIMOYTOJIBHOM TPEYrOJIbHUKE lu
40 MeTtpuueckue COOTHOUIEHHSI B IPSMOYTOJIbHOM TPEYTOJIbHUKE lg
41 Mertpudeckne COOTHOUIEHUS B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE lu
42 Teopema ITudaropa 1y
43 Teopema ITugaropa 1y
44 [ToBTOpEeHMEe U cucTemMaTu3alus yaieOHOro MaTepuaia 14
45 Konmponvnaa padboma Ned no meme: «Mempuueckue coomHouieHus 6 npamoy2oivHom | 14
mpeyzonbHuKe»
46 AHanmu3 KOHTpPOJIbHOW paboThl. TpuroHoMmerpuyeckne (QpyHKIUMH OCTPOro yria HpsSMOYrojibHOro | lu
TPEyroJibHUKa
47 Tpuronomerpuyeckue GyHKIIMU OCTPOTO YIiia MPSIMOYTOJIbHOTO TPEYroJbHUKA 14
48 OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. DOPMYJIbI IPUBENEHUS. 1y
49 Perienue npsMOyroabHBIX TPEYTOJbHUKOB 1y
50 Pemenne npsiMOyroiabHbIX TPEYrOJbHUKOB 1
51 Pemrenne npsiMOyronbHBIX TPEYTOJbHUKOB 14




52 [ToBTOpEHME U cUcTeMaTH3AIMs YIeOHOTO MaTepuaa 14
53 Koumponvnasa paooma Ne5 no meme: «Pewenue npamoyzoibHulx mpeyzoibHUKO08) 14
MuoroyroabHuku. [Linomaas MmHOroyrojsuuka(124)
o4 AHanu3 KOHTPOJIbHOM padboTel. MHOroyroiabHuku. CymMMa yriioB MHOTOYTOJIbHHKA. lu
55 [TonsTre nuomaau MHOroyrojapHuka. Inomane MHOroOyrojabHuKa. lu
56 [Tnomane nmapamwiesorpamma lua
S7 [Tnomane nmapamwiesorpamma 14
58 [Tnomane TpeyroapHUKA lua
59 [Tnomanp TpeyroabHUKa 1y
60 [Tnomanp TpeyroabHUKa 1y
61 [Tnomanpe Tpaneuun lua
62 [Tnomanpe Tpanenun lua
63 [Tnomane Tpanenuu 1y
64 [ToBTOpEeHME M cucTeMaTH3aIMs YIeOHOTO MaTepuaia 14
65 Konumponvnas paboma Neb6 no meme: «Ilnowyaou yemulpexyzonbHuKoe» 14
IToBTOpenne kypca 8 kinacca (34)
66 UYeTblpexyroJbHUKU.. Bupl, CBONCTBA, IPU3HAKU 1y
67 [TogoOHbIE TPEYTOTBHUKH. 14
68 Kontponbnas padorta Ne7 mo treme «O00011eHre U CHCTEMATH3AIUS 3HAHUN y4aluxcs 3a Kypc
8 kiacca»
9 kJ1acc
Ne ypoka | Tema ypoka KoanuectBo yacos
IToBTOpenue xypca 7-8 kaacca (34)
1 Tpeyronbauk. Bunsl TpeyronsuukoB. [lpusHaku paBeHcTBa U 000U TPEYTOJIBHUKOB 14
2 YetbIpexyroabHUKU. Bupl yeTbipexyroabHUKoB. CBOMCTBA U pu3Haku. DopMyJIbl IUIOHIAIEH. 14
3 OxpyKHOCTb, KacaTenbHas U cexymas. [Ipusnaku u cBoiicTsa 14

Pemenne TpeyrojibHuKoB (144)




4 Tpuronomerpuueckue ¢pynkuuu yraa ot 0° go 180° 24
5 Tpuronomerpuueckue GpyHkiuu yria ot 0° go 180°

6 Teopema KOCHHYCOB 34
7 TeopeMa KOCHHYCOB

8 Teopema kocuHYCOB

9 Teopema cuHycoB 24
10 Teopema cuHycOB

11 Pemrenne TpeyrosbHUKOB 24
12 Pemenue TpeyroibrHIKOB

13 DopMyIIbl A1 HAXO0XKACHUS IJIOIAAN TPEYTOIbHHUKA 34
14 @opMyIIbl 1)1 HAXO0XKICHUS TUIOLIAAN TPEYTrOJIbHUKA

15 @opMyJIbl 1)1 HAXO0XKACHUS MJIOLAAN TPEYTOIbHUKA

16 [ToBTOpEHME U cucTeMaTH3aIys y4eOHOTO MaTepuaa lu
17 Konumponvnaa paboma Nel no meme: « Pewienue mpeyzoibHuxkoe» 14
IIpaBuiabHbIe MHOTOYTrOJbHUKH(104)

18 AHanu3 KOHTpOJbHOH paboThl. [IpaBUiIbHBIE MHOTOYTOJIBHUKH lu
19 ITpaBusbHBIE MHOTOYTOJIBHUKU. CBOWCTBA. 3y
20 [IpaBuiibHBIE MHOTOYTOJIBHUKH. CBOMCTBA.

21 [IpaBuiibHBIE MHOTOYTOJIBHUKH. CBOMCTBA.

22 JUIMHa OKPY>KHOCTH 24
23 JlnmuHa OKpY>KHOCTH

24 [Tnomane kpyra 24
25 [Tnomane kpyra

26 IToBTOpeHue u cucremarusanus ydeOHOro MaTepuasia 1y
27 Konumponvnas paboma Ne2 no meme «Ilpasunvrvie MHO20Y201bHUKU) 14
JexkaproBbl kKoopauHaThl (124)

28 AHanu3 KOHTPOJbHOH paboThl. PaccTosiHue Mex 1y 1ByMs TOUKaMH C 3aJJaHHBIMH KOOPAWHATAMH. 1y




29 PaccrosHne Mexay IByMs TOYKaMH C 3aJaHHBIMH KoopauHaTamu. KoopaumHaTel cepeauHsl | 24
oTpe3Ka

30 Paccrosinne Mexnay OByMsS TOYKaMH C 3aJaHHBIMU KoopAuHaTamMu. KoopauHaThl cepeauHBbI
oTpe3Ka

31 VYpaBuenue purypol la

32 YpaBHEHHE OKPYKHOCTH 24

33 YpaBHEHHE OKPYKHOCTHU

34 VYpaBHeHue npsamMon 24

35 VYpaBHeHHE PSIMOii

36 VYrnoBoii koahunmeHT npsamoit 24

37 VYrnoBoii ko3 puLueHT npsamoit

38 [ToBTOpEeHME M cucTeMaTH3aIMs YIeOHOTO MaTepuaia la

39 Konumponvnaa paboma Ne3 no meme: « /lexapmoevt Koopounanv) 14

BekTopbi(134)

40 AHanu3 KOHTpoJbHOH paboTsl. [loHsTHE BEeKTOpa 1y

41 Koopaunats! BekTopa lu

42 CrnosxeHue BEKTOpOB 24

43 CnoxxeHne BEKTOPOB

44 Brruntanue BEKTOpoB 24

45 Brruntanue BEKTOpoB

46 YMHOK€EHNE BEKTOpa Ha YUCIIO 24

47 YMHOK€EHNE BEKTOpa Ha YNCIIO0

48 CkaJiipHOE TTPOU3BE/ICHAE BEKTOPOB 34

49 CkansipHO€E TPOU3BEIEHNE BEKTOPOB

50 CkansipHo€ MpOU3BEJIEHUE BEKTOPOB

51 [ToBTOpEHME U cucTeMaTH3alKs y9eOHOTO MaTepuaia 14

52 Konumponvnas paboma Ne4 no meme: «Bekmopwt» 14




I'eomeTpuueckue npeodpazoBanusa(S4)

53 AHanM3 KOHTPOJIbHOM paboThl. J[BrkeHue (rmepemMenieHue) Gurypsl

54 [TapannensHbiii iepenoc. OceBas cummerpus, LleHTpanbHas cuMMeTpus.
55 IToBoport

56 I'omoterus. [Togobue duryp.

57 [IpakTuueckast paboTa Mo MOCTPOCHUIO BCEX BUIOB JBUKCHHS

Pemenue 3apau Bropoii yactu OI'3(11y)

58 Pazbop u pemeHue mpoTOTUIIOB 3a1a4H

59 Paz306op u pemieHre MpoTOTUIIOB 33/1a4l

60 Paz306op u pemieHre MpoTOTUIIOB 33/1a4l

61 Pemnienne mpoToTUIIOB 3a/1a4M Ha TOKA3aTEIBCTBO
62 Pemenue npoToTUNoB 3a1auu HAa JJOKa3aTEIbCTBO
63 Penrenue npoTOTUIIOB 33]]a4M HA JOKA3aTEIbCTBO
64 Pazbop u pemeHue mpoTOTUIIOB 3a1a4H

65 HNToroBoe noBTopeHune

66 HUTorosoe noBropeHue

CucremMa OlleHKH MJIAHUPYEMbIX Pe3yJbTaTOB
JIns OleHKU NIIIaHUPYEMBIX PE3YJIbTATOB JAHHOW IPOrPaMMOM ITPEAYCMOTPEHO UCIIOJIB30BAHUE:
® BOIPOCOB U 33JaHUM JIJI1 CAMOCTOSATEIBHON MOATOTOBKH;
® 3a/JIaHUM JI OATOTOBKY K UTOTOBOM aTTECTAllUU;
® TECTOBBIX 3aIaHUS 11 CAMOKOHTPOJIS;
Bunet KOHTpOJS U pe3ynbTaToOB 00yUeHH
e Texkymmii KOHTPOIb
e TeMarn4eckuii KOHTPOJIb
e UTOroBeIi1 KOHTPOIBL
Mertoap! 1 OpMBI OpraHU3aIid KOHTPOJIS:
1. VYcrusIii onpoc.
2. Momnomornyeckasi popMa yCTHOTO OTBETA.
[InceMenHBI onpoc:



1. MaremaTH4eCcKuli JUKTAHT;
2. CamocrosTenbHas paboTa;
3. KoutponbHas padora.
Oco0eHHOCTH KOHTPOJISI M OLIEHKHU 10 MaTeMaTHKe

Texyuuit KOHTPOJIb OCYLIECTBIIAETCS KaK B MMCbMEHHOM, TaK U B YCTHOM (popMe MpH BHIMOIHEHUU 33aJJaHUHN B TETPAJIHU.

[MuceMenHbIE pabOTHI MOKHO MPOBOJUTH B BHJIC TECTOBBIX UM CAMOCTOSTEIIBHBIX pa0doT Ha Oymare Bpemst paboThI B 3aBUCHMOCTH OT CIIOKHOCTH
pabotel 5-10 mmu 15-20 munyt ypoka. [Ipm 3TOM BO3MOXXHO BBEIEHHE OIIEHKH «3a 00Ilee BIEYATIICHHE OT MHUChbMEHHON paboTh» (aKKypaTHOCTb,
ACTETHKA, YUCTOTA, U T.J. ). DTa OTMETKA JIOTIOJTHUTEIbHAS U B )KYPHAI BBIHOCHTCS T10 JKEITaHUIO peOCHKA.

HToroBplii KOHTPOIH MPOBOAUTCS B (OpME KOHTPOJBHBIX PabOT MPAaKTHUYECKOro Tuma. B 3Tux paboTrax ¢ Hayaia OTIENIbHO OICHUBAETCA
BBITIOJIHEHUE KaXKJOTO 3aJIaHUsl, @ 3aT€M BBOAMUTCS UTOTOBasi OTMETKA. [Ipym 3TOM MTOTOBasi OTMETKA SIBJISIETCS HE CPEAHUM OaJioM, a OMPENeIIsIeTCs ¢
y4eTOM TeX BHUJIOB 3aJaHHil, KOTOpbIE ISl TaHHOU PabOTHI SBISIOTCS OCHOBHBIMH.

Ouenka 0TBEeTOB y4auIuxcst

Onenka — 9TO ompezesieHue CTENEHH YCBOGHHUS YYallUMUCS 3HaHHM, YMEHUH, HABBHIKOB B COOTBETCTBHH C TPEOOBAaHUSMHU TOCYIapCTBEHHOIO
00pa30BaTeNLHOrO CTaHAAPTA.

1. YcTHBIN OTBET OLIEHUBAETCSI OTMETKOM «5», €ClIU yJalluics:

® [I0JIHO PACKPBUI COJIEpKaHNE MaTepuaia B 00beMe, IPeyCMOTPEHHOM IIPOrpaMMOi U Y4eOHUKOM;

® U3JI0KWI MaTepHall TPaMOTHBIM SI3BIKOM B OIIPEACIICHHON JIOTMYECKOW IOCIEN0BATENIBHOCTH, TOYHO HCIIONb3Ys CIEHHAIBHYI0 TEPMHUHOJIOTHIO H
CHUMBOJIHKY;

® [PaBUJIBHO BBINOJHWI PUCYHKH, YUEPTEKH, TPaAPUKH, COMYTCTBYIOLIUE OTBETY;

® [IOKa3aJl YMEHUE WJUIIOCTPUPOBATH TEOPETUUYECKUE TOJIOKEHHUS] KOHKPETHBIMU NPUMEPAMHU, MPUMEHATh UX B HOBOW CHUTyal[MH MPH BHIIOJHEHUU
IIPaKTUYECKOIO 3a/1aHMS;

® [IPOJAEMOHCTPHUPOBAT YCBOEHHE paHEEe M3YUEHHBIX COIMYTCTBYIOLIMX BOIPOCOB, C(HOPMUPOBAHHOCTh U YCTOHYMBOCTH HCIIOJIb3YEMBIX NPH OTBETE
YMEHMU U HaBBIKOB;

e OTBEYaJl CAaMOCTOSITENILHO 0€3 HaBOASIIUX BOIIPOCOB YUUTENS;

® BO3MOXHBI O/IHA-[IB€ HETOYHOCTH IPU OCBEIIEHNH BTOPOCTETIEHHBIX BOIIPOCOB MJIM B PUCYHKAX, UEPTEkKaX U T.J., KOTOPbIE YUEHHUK JIETKO HCTIPaBUII
10 3aMEYaHUI0 YUHTEIIA.

2. OTBeT OLICHUBACTCsA OTMETKOM «4», €CJIM OH YAOBJICTBOPSAECT B OCHOBHOM Tpe6OBaHI/I$IM Ha OTMCTKY «5 », HO ITPHU 9TOM UMECCT OJUH N3 HEJOCTATKOB!:

® B U3JIOKCHHUHU JOIMYIICHLI HeOOoIbIINe HpO6CJlBI, HC UCKA3UBIINUC COACPIKAHUC OTBCTA,
® JONYIICHBI OJJUH-ABA HEAOUCTA ITPU OCBCUICHUH OCHOBHOI'O COACPIKAHUA OTBETA, UCITPABJICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA,



JO0IMYIICHBI omubOka WM Ooee JABYX HEAOYETOB IIPU OCBCHICHHWHW BTOPOCTCIICHHBIX BOIIPOCOB HIIM B PHCYHKaX, YCpPTCXKax MU T.O., JICTKO
HCITPABJICHHBIX I10 3aMCYAHUIO YUUTCIIA.

3. OT™MeTKa «3» CTaBUTCS B CICAYIOIUX ClIy4dasax:

HETIOJIHO MJIM HETOCIIEI0BATENIbHO PACKPBITO COJIEp KaHUE MaTepHaia, HO MOKa3aHo o0llee MOHUMaHUEe BOIIPOca U MPOJEMOHCTPUPOBAHbl YMEHUS,
JIOCTaTOYHBIE JUIS JAJIIBHEUIIIET0 YCBOCHHUS IPOIPaMMHOI0 MaTepuaa;

UMEJUCh 3aTPyIHEHHs WU JONYIIEHbl OMIMOKU B ONPEACICHUU MOHSTUM, UCIIOIb30BAaHUM CHEIHUATbHON TEPMHHOJIOTUH, YEpTEeXKax, BBIKIAIKAX,
VCIIPABJICHHBIE I10CJIE HECKOIBKUX HABOAAIIMX BOIIPOCOB YUMTEIIS;

yUYalIUiCsl HE CIpaBWICS C NPUMEHEHUEM TEOPUM B HOBOW CHUTyalud IIPU BBIIOJHEHUHU IPAKTUYECKOrO 3aJaHMsi, HO BBINOJIHWI 3aJaHUS
00513aTeJIbHOTO YPOBHS CII0KHOCTHU IO JAHHOU TeMe;

IpY 3HAaHUM TEOPETUYECKOI0 MaTepraa BbIABIEHA HEAOCTaTOUHas c(POPMUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OueHKka KOHTPOJIbHBIX H CAMOCTOATEIbHBIX MHCbMEHHBIX PadoT
Ounenka "5" craBuTCs, €C/I Y4YeHHK:

BBIMOJIHIII PaboTy 6e3 OIMO0K U HEI0UETOB B TPeOYyEeMOM Ha «OTIUYHO» 00beMe;
JOITYCTHJI He O0Jiee OJTHOTO HeloueTa B TpeOyeMOM Ha «OTIHYHOY» 00BheMeE;

Ounenka "4" craBuTCS, €CJIM Y4eHUK BbINOJHMII PadoTy MOJHOCTHIO, HO JOIIYCTHJI B Heil:

He OoJiee 01HOM HerpyOoii OIMOKK M OTHOTO HeJoueTa B TpeOyeMOM Ha «OTIUYHOY» 00bEME;
WK He 6oJiee TpeX HEe0UYETOB B TpPeOyeMOM Ha «OTIMYHO» 0OBEME.

Ounenka "3" craBuTCS, €CJIM YYEHHK NPABHJIBHO BBINOJHUJI He MeHee MOJT0BHMHBI PA00THI HJIH A0y CTHJI:

He Oosiee ABYX TPyOBIX OMIMOOK B TpEOYEMOM Ha «OTIMYHOY» 00BEME;

wim He O6osiee 0HOM Tpy0oii U 0JTHOM HEerpyOoit OMOKU U OJJHOTO HEJ0YeTa;
WM He OoJiee IBYX-TpeX HerpyObIX OUIMOOK;

WJIM OJTHOM HerpyOo# OmMOKHN U TpeX HET0UYETOB;

WM TIPH OTCYTCTBUU OLIUOOK, HO MPU HATMYHH YETHIPEX -TISTH HEI0UYETOB.



Kpurepun BbicTaB/ICeHUs] OLICHOK 32 MIPOBEPOYHbIE TECThI
1. Kputepuu BbICTaBIIEHUS OLIEHOK 32 TECT

e BpeMmst BbITOTHEHHS pabOThI: HA YCMOTPEHUE YIUTEIS.
e Ornenka «5» - 100 — 90% mpaBUIBHBIX 0TBETOB, «4» - 70-90%, «3» - 50-70%, «2» - menee 50% MpaBUIBHBIX OTBETOB.



		2024-11-27T15:47:50+0900
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "НИЖНЕКУЭНГИНСКАЯ ОСНОВНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"
	я подтверждаю этот документ




