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1. JIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSI YYEGHOT'O IPEJIMETA AJITEBPBI

JINYHOCTHBIE Pe3yJbTAThI

JIndHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTrpaMMBbl yueOHOro nmpenMera «MaTemaTukay XapaKTepH3yHTCs:
IIaTpuoTHYecKoe BOCIMTAHME:

- IPOSIBJICHUEM HMHTEpECa K MPOILJIOMY U HaCTOSIIIEMY POCCUHUCKONW MAaTeMaTUKH, [IEHHOCTHBIM
OTHOUIEHUEM K JOCTHUKEHUSIM POCCUUCKUX MATEMATUKOB M POCCUMCKONW MAaTEMAaTUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHI B PYTUX HayKaX U MPUKIAAHBIX chepax

I'paxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

- TOTOBHOCTBIO K BBITIOJIHEHUIO O053aHHOCTEN TpaKIaHWHA U pealM3alliy ero MpaB, MPEeACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHHMA, MPOIECTYP TPAKIAHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U TIP.);

- TOTOBHOCTBIO K OOCYKICHHIO 3TUICCKUX MPOOJIEM, CBSI3aHHBIX C TPAKTHYCCKUM IMPUMCHCHHEM
JIOCTH>KEHUI HayKH, OCO3HAHUEM BaXKHOCTH MOPaIbHO-3TUYECKUX MPUHIUIIOB B AESATEIBHOCTH YUEHOTO.
TpynoBoe BociuTanue:

- YCTAaHOBKOM Ha aKTUBHOE Y4YacCTHE B PEUICHUU MPAKTUYECKUX 337a4 MAaTEMaTUYECKON HAIpaBICHHOCTH,
OCO3HAaHMWEM BaXXHOCTH MAaTEMaTHYE€CKOro oOpa3oBaHMs HA TMPOTSHXKEHUM BCEH KU3HM MJIs1 YCIEITHOU
npodecCHOHaNBHOM NEATENBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH;

- OCO3HAHHBIM BBIOOPOM H ITOCTPOCHUEM WHIUBUAYATHHOU TPACKTOPHH 00pa30BaHUS U )KU3HCHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTH4YeCKoe BOCIIUTAHME:

- CIMOCOOHOCTHIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX OOBEKTOB, 3a1ad,
pELIEHH, pacCyKICHUH;

- YMEHHUE BHUJIETb MATEMATHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

- OpHUCHTalMeW B ACSITETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX IPEACTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOABI U OOIIECTBA, TOHUMAHUEM MAaTEeMAaTHUYECKOW HAyKH Kak
cepsl 4enoBeUeCKOn AeSITENFHOCTH, TANOB €€ PA3BUTHUS U 3HAYUMOCTHU AJIs Pa3BUTHUS [IUBUIIU3AIINH;

- OBJIAJICHUEM A3bIKOM MATEMATHKHA U MATEMATHYECKOM KYJbTYpPO KaK CPEACTBOM MMO3HAHUS MUPA;

- OBJIQJCHUEM IPOCTEUIIMMHU HaBBIKAMU UCCIIEI0BATEIBCKON NEATEIbHOCTH

Pdu3nyeckoe BOCNUTAHUE, (OPMUPOBAHNE KYJIbTYPbI 310POBbS U SMOIIHOHAJIBLHOIO

- TOTOBHOCTBIO TPUMEHSATh MAaTEMATHUECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEAEHUS 310pPOBOTO
00pa3za xu3HU (370pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OTIbIXA, PETYIIsIpHAS
¢buznyeckas akTUBHOCTD);

- chopMHEPOBAaHHOCTHIO HABBIKA pediekcHH, TPU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOTO K€ TIpaBa
JIPYroro 4ejioBeKa.

1. Dxosormyeckoe BOCHUTAHHE:

- OpUEHTalllell Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHWM Ui peuieHus 3a1ad B 00JacTh COXPaHHOCTH
OKPY>KaIoIIeH cpe/ibl, IJTAHUPOBAHUS MMOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCIIEICTBUM AJIS OKPY KaOIIEH
cpensl;

- OCO3HAHHEM I00ATLHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM U IMyTeH UX PEIICHUS

JINYHOCTHBIE Pe3yJbTaThl, 00ecNeYUBAIOIINE AJANTALMNI0 00y4aI0IIEerocsi K H3MEeHSKIUMCS
YCJIOBUSIM COIHAJIbHON U NPUPOAHOI cpeabl:

- TOTOBHOCTBIO K JIEMCTBHSIM B YCIIOBUSIX HEONPEIEAEHHOCTH, OBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH
gyepe3 MPaKTUYECKYIO JEeSATENIbHOCTh, B TOM YHCJIE YMEHHE YUUThCSA y APYTHX JIOACH, MpUoOpeTarh B
COBMECTHOM AESTENBHOCTH HOBBIE 3HAHHUSI, HABBIKM M KOMIIETEHIIUU U3 OIbITA IPYTHX;

- HeoOXOIUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWI, B TOM 4HUCIE (HOPMYIHPOBATH WICH, MOHSTHUSA,
TUIOTE3bI 00 00BEKTaX U ABJICHUIX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATH Ee(UIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHE;

- CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK BHI30B,
TpeOyIOUINii KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBbIC PEIICHUS U ACUCTBUSA, (DOPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATH OIIBIT.

Harasinnas reomerpust



oOyyaromuiicss HayYuTCs:

1. pacrio3HaBaTh Ha YepPTEKAX, PUCYHKAX, MOJIEIISAX U B OKPYKAIONIEM MHPE TUIOCKHE W IPOCTPAHCTBEHHBIE
reoMeTpuueckue GUrypsl (Touka, mpsimasi, OTpE30K, Iy, yroil, TpeyTroJIbHUK, OKPY>KHOCTB);

2. pacrio3HaBaTh BUIBI YTJIOB, BUIBI TPEYTOJIHHNUKOB,

3. ompenenaTe MO 4epTexy (urypbl e€ mapamerpsl (IIMHa OTpe3Ka, rpaJycHas Mepa yria, 3JIeMEHTbI
TPEYTOJIbHUKA, IEPUMETP TPEYTONbHUKA U T.1.);

4. pacrio3HaBaTh pa3BepPTKH Ky0Oa, IPSMOYTOJIBHOTO Mapajuiesenunesia, MpaBuiIbHON MUPaMHIbl, IUIHHIPA
U KOHYCa;

5. yrnyOneHus ¥ pa3BUTHUS NPEACTABICHUN O IUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (DUTYypax
(Touka, mpsMasi, OTPE30K, Ty, YTOJI, TPEYTOJIbHUK, OKPYKHOCTB.);

ROLYMUM 803MOICHOCHb UCNONb308AMb NPUOOPEMeHHble 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCHU
U NOBCEOHEBHOU IHCUZHU ONA:

1. npumeHeHus NOHATUS Pa3BEPTKH JJIs BBIOIHEHHUS IIPAKTUYUECKUX PACUETOB;
2. yrayOuTh ¥ Pa3sBUThL NPEIACTABIEHHS O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX PHUTYPax;

«I'eomeTpuyeckue purypoi»
HAYYUTHCS:

1. monB30BaTHCS SA3BIKOM I'€OMETPHUM Ul OMMCAHUS MPEAMETOB OKPYXKAIOLIEro MHpa M HUX B3aUMHOTO
PAacIoNIOKEHHUS;

2. pacro3HaBaTh M N300pakaTh HA YEPTEKaxX U PUCYHKAX reoMeTpudeckue GUrypsl 1 uX KOHQUrypauuu;

3. HaXOJUTb 3HAYCHUS JJIMH JUHEHHBIX AJIEMEHTOB (QUTYp, TpagycHyto Mepy yriioB oT 0 1o 180, mpumensis
ompeieNIeHNs, CBOMCTBA U MTPU3HAKU QUTYP U UX DJIEMEHTOB, OTHOIIEHUS (hUryp (paBEHCTBO, CPABHEHUE);

4. pemathb 3a7ja4d Ha JOKa3aTEIbCTBO, OMUPASICh HA M3YYEHHBIE CBOMCTBA (QUTYD U OTHOLLICHUIN MEXTy HUMU
Y IPUMEHSIS U3YUEHHBIE METO/IbI JI0Ka3aTEIbCTB;

5. pemiath nNpocTeiire 3a1a4u Ha MOCTPOEHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBbI IIOCTPOCHHUSI C TIOMOIIBIO
LHUPKYJISl U JIMHEHKH;

6. pemaTh NpocTelIne MIaHUMETPUIECKUE 3a7a4l B IPOCTPAHCTBE;

[ToryuuT BO3MOXKHOCTD UCIIOJIB30BATh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTHYECKOM IEATETLHOCTH U
MOBCEIHEBHOM XKU3HU JIJIA:

1. OBJIAICHUA MCTOJaMH PCHICHUA 3ala4 Ha BBIYUCICHUA U NOKA3aTCIbBCTBA: MCTOAOM OT IMPOTHUBHOTO,
METOZOM Tepebopa BapUaHTOB;

2. mproOpeTeHus OMbITa MPUMEHEHHSI alNreOpanyecKoro anmnapara npu peueHn reOMETPUUECKHIX 3a/1a4;

3. OBJIaIcHUs TPAJUIIMOHHON CXEMOM pElICHHs 3a/a4 Ha MOCTPOCHUE C MOMOIIBIO LUPKYIS U JIUHEHKH:
aHaJIN3, TOCTPOEHUE, TI0KA3aTEIHCTBO U UCCIICIOBAHUE;

4. npuoOpeTeH st OIbITa HCCIEeIOBAHNS CBOWCTB IUIAHUMETPUUECKUX (PUTYD C MOMOILBI0 KOMITBIOTEPHBIX
IIpOrpamM.

«I/I3Mepe}me reOMETPUICCKUX BCJIUYHH)
HAYYUTbLCH:

1. ucnonp30BaTh CBOMCTBA M3MEPEHMSI [UIMH, IUIOIIAJAEH M YIJIOB IIPH PEIICHUHU 3a7ad Ha HaXOXKICHHE
JUTMHBI OTPE3Ka , JUIMHBI OKPYKHOCTH, JUIMHBI 1yTH OKPYKHOCTH M IpaJyCHOM MEpHI yIia;
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2. BBIYHUCIATH JUIMHBI JINHEHHBIX 3JIEMEHTOB (DUTYP U MX YTIIbI, HCIIOIB3YsI (DOPMYJIIBI JITUHBI OKPYKHOCTH U
U JIJTUHBI JYTH OKPY>KHOCTH, (hOpMYJIBI TUIOIaaei Guryp;
3. BBIUUCIISATH IEPUMETPBI U IUIOIIAU TPEYTOJbHUKOB, IPSMOYTOJbHUKOB, IApAJIEIOrPaMMOB, TPaNeLHi,
KpPYT'OB U CEKTOPOB;
4.BBIYUCIIATD JUINHY OKPY’KHOCTH, JJINHY TyTU OKPYKHOCTH;
5. pemarbs 3aJaud Ha JOKAa3aTeIbCTBO C HCIIOIb30BAHMEM IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB H
MPU3HAKOB MapaJJIeTbHOCTH MPSIMBIX, (OPMYJT JUIMHBI OKPYKHOCTH M (hopMyI TIomaeit puryp;
6. peniath MpaKTUYECKUE 3a7a4H, CBI3aHHBIE C HAXOXKJIEHUEM F€OMETPHUUECKHUX BEJIMYHH (HCIIONb3Ysl MIPU
HEOO0XOIMMOCTH CTIPABOYHHUKH U TEXHHUUECKUE CPENICTBA);
Honyuum 6o3modncrHocmo:
7. evluuciames niowaou gueyp, cOCMasieHHbIX U3 08yX Uiu 0ojiee Npamoy20ibHUKOS8, NAPAleozpaMMO8s,
Mpey20nbHUKO08, Kpy2a U cexmopa,
8. BbLIUUCTAMY — NAOWAOU — MHO20Y20bHUKOB, — UCHOIb3YS OMHOWEHUSL  PABHOBEAUKOCMU U
PABHOCOCMABNIEHHOCU,
9. npuobpecmu onvim npumenenus aneebpPAULECcK020 U MPUSOHOMEMPUYECKO20 Annapama u uoel 08UNCeHUs
npu peulenuy 3a0a4 Ha 8blYUCIeHue Ni1owadell MHO20Y201bHUKOS.

«KoopauHaTeny

HAYYMTCS:
BrraucnsaTe ayiMHy oTpe3Ka 1mo KOOpJAuHATaM €ro KOHIIOB; BBIYUCIISATH KOOPJIWHATHI CEPEIMHBI OTPE3Ka;
MCIONIb30BaTh KOOPAMHATHBIN METO/ JUISl U3YUYESHHsI CBOMCTB MPSIMBIX U OKPYKHOCTEH.
THonyuum 6o3modcHocmy:
OBﬂCl()emb KOOpauHamelM Memodom peuiteHue 361@61’{ HA eblyucijieHue u 00Ka3am€ﬂb€m60,'
npuodpecmu OnvImM UCNOIL30BAHUSL KOMNbIOMEPHBIX NPOSPAMM OJisl AHAIU3A YACMHBIX CNYYAe8 83AUMHO20
PACNONOACEHUST OKPYHCHOCMEU U NPAMBIX,
npuodpecmu Onvim 8bINOJHEHUsI NPOeKmMos Ha memy «lIpumenenue KOOPOUHAMHO20 MemOoOa NPU peteHuu
3610611{ Ha évblducierue u doxammeﬂbcmeo».

«BeKkTopbI»

HAY4YHTCH:

OIEpUPOBATh C BEKTOPAMHU: HAXOIUTh CyMMY M DPAa3HOCTb JIBYX BEKTOPOB, 3aJlaHHBIX I'€OMETPUYECKH,
HaXOAUTb BEKTOP, PaBHBIM TPOU3BEACHHUIO 3aIaHHOT0 BEKTOPA Ha YUCIIO;

HAaxOJIUTh JUIsl BEKTOPOB, 3aJaHHBIX KOOPJANHATAMH: JUIMHY BEKTOPa, KOOPIANHATHI CYMMBI U PA3HOCTH JIBYX U
Oosiee BEKTOPOB, KOOpPAMHATBHI IPOU3BEJEHHsS BEKTOpa Ha YHUCIO, IPUMEHsSS HPU HEOOXOIUMOCTH
COYETATEIIbHBIN, [IEPEMECTUTEIIBHBIN U PACIIPEACIUTEIIbHBINA 3aKOHBI,

BBIUHCIIATh CKAJIPHOE IPOU3BEACHHE BEKTOPOB, HAXOAWTH YIOJ MEXIy BEKTOPAaMH, YCTaHaBIMBATb
NEPIEHIUKYIJISPHOCTD MPSIMBIX.

Honyuums 8o3moxcHocmy:
Osnademsv 6eKMOPHLIM MEMOOOM OJisl peuleHUs 3a0ay Ha 8bIYUCTIEHUE U 0OKA3AMETbCMBO,

npuo6pecmu Onsvlm 6bINOJIHEHUA NPOEKMOE Ha memy «prweHeHue B6EKMOPHO2O Memooa npu peweruu 3a0ay
HA 8bIYUCTIEHUE U OOKA3AMENbCMBO Y.

2. COAEP/)KAHHUE KYPCA

I'eomerpus 7 kiaace

1. HayaabHble reomerpuyeckue ceenenus (7 1)

[Ipsamas u otpe3ok. JIyu u yros. CpaBHEeHHE OTPE3KOB U yIi10B. MI3MepeHue otpe3koB. M3MepeHue yrios.
[IepnieHquKyIsIpHBIC MIPSMBIE.

Leab — cucTeMaTu3UpoOBaTh CBEACHUS O B3aMMHOM PACIIONOKEHHUHM TOYEK U MPSAMBIX; PacCMOTPETh
CBOMCTBO HpHMOP'I; BBCCTU MOHATHUC OTPC3KA; HAIIOMHUTD, UTO TaKOC Hy‘-I/erH " MMO3HAKOMUTDL C pa3JINYHbIMU
1X 0003HAYEHUSIMU, BBECTH TIOHATHS BHYTPEHHEH U BHEIIHEN 00s1acTeil Hepa3BEpPHYTOTO YIJIa; BBECTH MOHITHE
paBeHCTBa (pUTryp, CepeiMHbl OTpe3Ka M OUCCEKTPUCHI YIJIa; HAYYUTh CPAaBHUBATh OTPE3KH M YTIIbI; BBECTH
MOHATHE JUIMHBI OTPE3Ka U PACCMOTPETh CBOMCTBA JJIMH OTPE3KOB, IO3HAKOMUTH C PA3JIMYHBIMU €IMHUIIAMHA



U3MEpEHUs] U HUHCTPYMEHTaMM JJIi M3MEpPEHMsI OTpPE3KOB; BBECTH IIOHATHE TPajyCHOW MeEphl yria Hu
paccMOTpeTh CBOMCTBA TpaJyCHBIX MEp YIJIOB; MO3HAKOMHUTH C MpuOOpaMu AJii U3MEpPEeHHs YIJIOB Ha
MECTHOCTH; BBECTU IOHATHSA CMEXHBIX U BEPTHUKAIBbHBIX YIJIOB, PACCMOTPETh UX CBOWCTBA, BBECTU IIOHATHE
MEPIEHIUKYISPHBIX IPSIMBIX U IOKA3aTh KAaK IPUMEHSFOTCS 9TH MOHITHUS IIPU PELICHUU 3a]1a4.

3uamo:

- CKOJIBKO MPSMBIX MOKHO ITPOBECTH Y€PE3 IBE TOUKH;

- CKOJIBKO OOIIMX TOYEK MOTYT UMETh JIBE IPSMBIE;

- Kakas (urypa Ha3bpIBaeTCs OTPE3KOM;

- KaKasi reoMeTpuieckas (purypa Ha3pIBaeTCs yIIIOM, UTO TaKOE CTOPOHBI M BEPIINHBI YTIIa;

- KaKkue reomeTpuyeckue Gurypbl Ha3bIBalOTCSl PaBHBIMU;

- KaKasi TOUKa Ha3bIBAETCs CEPEIMHON YTIJIa, KAaKOMU JIyd Ha3bIBaeTCsl OMCCEKTPUCOH yrIia;

- YTO NPH BEIOPAHHOW eIMHUIIE U3MEPEHUS UTMHA JIF000T0 JaHHOTO OTPE3Ka BHIPAKAETCs ONPEICTICHHBIM
MI0JIO)KUTEIBHBIM YHCIIOM;

- 4TO TaKo€ IpaJyCcHas Mepa yria, 4eMy paBHbl MUHYTa U CEKYH/Ia;

- KaKue yIJbl Ha3bIBalOTCSl CMEKHBIMU, YEMY PaBHA UX CYMMa;

- KaKHe yIJIbl Ha3bIBAIOTCS BEPTUKAIBHBIMU U UX CBOWCTBA;

- KaKue IpsMbI€ Ha3bIBAIOTCS MEPIEHAUKYJIISIPHBIMU.

Ymemos:

- 0003HaYaTh TOYKH U MPSAMBIC HA PUCYHKE;

- U300pakaTh BO3MOKHBIE CITyYyau B3aMMHOT'O PACIOIOKEHUS TOUEK U MPSIMBIX, ABYX MPIMBIX;

- 00BSCHHUTD, UTO TAKOE OTPE30K, N300pakaTh U 0003HAYATH OTPE3KHU;

- yMeTh 0003Ha4aTh HEPA3BEPHYTHIE U PA3BEPHYTHIC YTJIbI;

- IOKa3aTh Ha PUCYHKE BHYTPEHHIOIO 00J1aCTh HEPA3BEPHYTOIO YIJIa;

- IPOBOJUTH JIy4, pa3JesAOIINNA yroj Ha /1Ba yIJIa;

- CpaBHUBATh OTPE3KH U YTJIbl, 3aIIUCHIBATH PE3YJILTAThl CPABHEHUS;

- OTMEYaTh C TTOMOIIBIO MacCIITAOHOHN JIMHEHKU CeperHY OTPE3Ka,

- C IOMOIIBIO TPAHCTIOPTUPA IPOBOIUTH OMCCEKTPHCY YIIa;

- U3MEPUTH JaHHBIN OTPE30K C MOMOIIBI0 MACIITA0OHOM JTMHENKH, BHIPA3UTh €T0 UTMHY B CM, MM, M;

- HaXOAMTH JUIMHY OTpe3Ka B T€X Cllydasx, KOIrJa TOUKa JIEJIUT JaHHBIM OTPE30K Ha JiBa OTPE3Ka, JUIMHBI
KOTOPBIX U3BECTHBI;

- HaXOJIUTh TPaJlyCHbIE MEPHI JAHHBIX YIJIOB UCIOJIb3Ysl TPAHCIIOPTHUD;

- U300paXkaTh MPSIMOM, TYIIOHN, OCTPBIA U PA3BEPHYTHIN YTIIBI;

- CTPOUTH YTOJI CMEXHBIN C TaHHBIM YTJIOM;

- U300pakaTh BEPTUKAJIbHBIE YTIJIbI;

- HAXOJIUTh Ha PUCYHKE CMEKHBIE U BEPTUKAJIbHBIE YIIbI;

- OOBSICHATD, TOUEMY JIBE MIPSIMbIE TIEPIICHINKYIIIPHBIE K TPEThEN HE MepeceKaroTCs.

2. Tpeyroabuuxku (14 4)

[TepBbIii MpU3HAK paBEHCTBA TPEYTOJIBHUKOB. MeInaHbl, OMCCEKTPUCHI U BBICOTHI TPEYToJIbHUKA. BTOpOi
U TPETUH NPU3HAKK PABEHCTBA TPEYTOJIBHUKOB. 3a/1aui Ha IOCTPOEHHUE.

Ieab — BBECTH MTOHATHE TPEYTOJIBHUKA U €TI0 3JIEMEHTOB, IOHITHE TEOPEMBI U I0KA3aTEIbCTBA TEOPEMBI,
nokasars I, II u III nmpusHaku paBeHCTBa TPEYrOJBHUKOB; BBECTH IOHATHE NEPHEHAMKYJISApA K IPIMOU U
JI0Ka3aTh TEOPEMY O MEPHEHIUKYJISPEe; BBECTU MOHITHE MEIUaHbl, ONCCEKTPUCHI U BBICOTHI TPEYTOJbHUKA U
paccMOTpeTh CBOWMCTBAa PaBHOOEAPEHHOTO TPEYTOJIbHUKA; JaTh IPEJCTaBIEHHE O HOBOM Kiacce 3a/ad
MIOCTPOCHHE TE€OMETPUUYECKHX (Uryp C TMOMOIIBI0 LHUPKYIS M JHUHEWKH Oe3 MacIuTaOHBIX JAeNeHUil
paccMOTPETh OCHOBHBIE 337ja4l ATOrO THUIIA.

3uamo:

- YTO TAKOE MEPUMETP TPEYTOJbHUKA;

- KaKle TPeyTrOoJbHUKH HA3bIBAIOTCS PABHBIMU;

- (hopMyIUpPOBKY H J0Ka3aTENHCTBO MEPBOI'0/BTOPOT0/TPETHET0 MPU3HAKA PABEHCTBA TPEYTOJILHUKOB;

- GOpMYIUPOBKY TEOPEMBI O MEPIEHAUKYJIISIPE K MPSMOIL;

- 3HaTh ¥ YMETb JOKa3bIBaTh TEOPEMY O CBOWCTBAX PaBHOOEIPEHHOTO TPEYTOJIbHUKA;

- ONIPEEIEHNE OKPYKHOCTH.

Ymemos:

- O0BSICHUTD, KaKasi pUrypa Ha3bIBa€TCsl TPEYTOJbHUKOM M Ha3bIBAaTh €TI0 3JIEMEHTHI;



- OOBSICHUTD, KAKOW OTPE30K Ha3bIBAETCS NEPIIEHIUKYIISIPOM, TPOBEIEHHBIM U3 TaHHOM TOUKH K JAHHON
MPSAMON;

- KaKue OTPEe3KU Ha3bIBAIOTCS METUAHOM, OMCCEKTPHUCOI U BBICOTOM TPEYTrOJIbHUKA;

- KaKol TpeyroJbHHUK Ha3bIBAE€TCsl paBHOOEAPEHHBIM/PaBHOCTOPOHHUM;

- 00BSACHHUTD, UTO TAKOE LIEHTP, Panyc, XOp/a, Ayra, AUaMETp OKPY>KHOCTH;

- BBINIOJIHATD C TIOMOILBIO IUPKYJIS U TMHEUKH POCTEUIINE IOCTPOCHMS.

3. llapasieabHble psiMbie (9 4)

[TpusHaky napauIeIbHOCTU ABYX NPAMBIX. AKCHOMBI TaPAJUICIBHBIX IPAMBIX.

Ilenp — BBECTM MNOHATHE NAPAJUIEIBHBIX MPSAMBIX, PACCMOTPETh INPU3HAKU NAPaUIEIbHOCTU JBYX
IPSIMBIX, CBA3aHHBIE C HAKPECT JICKAIIMMH, OJHOCTOPOHHMMM COOTBETCTBEHHBIMU YIJIAMH; JaTh
MpeJCTaBIeHUE 00 aKCHMOMax I'€OMETPHH; BBECTH aKCHOMY MapajUIeNIbHBIX HPSMBIX; PACCMOTPETh CBOMCTBA
MapaJICIIbHBIX IPAMBIX.

3uamop:

- OIIPENIEICHUE MapAJUICIbHBIX IPAMBIX;

- Ha3BaHUS YIJIOB, 00pa3yOIUXCs P MEPECEUCHNUH JABYX MPSIMbBIX CEKYIIEH;

- (hopMyIMpPOBKY NPU3HAKOB MAPAIIIETBHOCTH MPSIMBIX;

- AaKCMOMY MapajlIelbHbIX NMPSAMBIX U CIEACTBHS U3 HEE.

Ymemos:

- I0Ka3aTh Ha PUCYHKE Mapbl HAKPECT JIEIKALINX, COOTBETCTBEHHBIX, OJIHOCTOPOHHUX YIJIOB;

- IOKa3bIBaTh IPU3HAKYU MMAPAJUIEIBHOCTH IBYX MPSAMBIX;

- JI0Ka3bIBaTh CBOMCTBA MapaJIJIENIbHBIX PSIMBIX.

4. CooTHOLIECHHS MeXKAY CTOPOHAMH M YIJIaMH TpeyroJbHuka (16 1)

Cymma yrioB TpeyroiapHuka. COOTHOIIEHME MEXAY CTOPOHAMM M YIVIAaMH TpPEyroJbHHKA.
[IpsimoyromnbHble TpeyronbHUKH. [10CTpOCHNE TPEYTOIbHUKA IO TPEM JIEMEHTAM.

Ilenp — nokas3arb TeOpeMy O CyMME YIJIOB TPEYTOJbHUKA, CIEICTBUS M3 HEE; BBECTH IOHATHUS
OCTPOYTOJIBHOTO, IPSMOYTOJIBHOTO U TYIOYTOJIBHOTO TPEYTOJIbHUKA; PACCMOTPETH TEOPEMBI O COOTHOILICHUAX
MEX1y CTOPOHAaMU M yIjaMu TPEYTOJbHUKA, CIEIACTBUS U3 3TUX TEOPEM; PACCMOTPETh HEKOTOPBIE CBOWCTBA
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, IPU3HAKKA UX PABEHCTBA; BBECTH MOHATHUSA PACCTOSHUA OT TOYKH A0 MPSIMOU
U pacCTOSIHUSI MEX Y MapajIeIbHBIMU MPSMBIMH; PACCMOTPETH 33]1a4H HA IIOCTPOEHUE TPEYTOJIBbHUKA 10 TPEM
JJIEMEHTaM.

3uamop:

- KaKOM yroJj Ha3bIBACTCS BHELIHUM YIJIOM TPEYTOJIbHUKA;

- KaKOH TPEYToJbHUK HA3bIBAETCSI OCTPOYTOJIHBIM, TYIIOYTOJIBHBIM, IPSIMOYTOJIbHBIM;

- (hopMyIMpPOBKY NPU3HAKOB PAaBEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB;

- KAKOW OTPE30K HA3bIBACTCS HAKJIOHHOW, IIPOBEICHHON U3 TaHHOU TOYKH K JAHHOU NPSAMOU;

- 4TO Ha3bIBAETCS PACCTOSIHUEM OT TOYKH A0 NMPSIMOU M PACCTOSHUEM MEKIY IBYMs IapajlIeIbHBIMU
HPSIMBIMHU.

Ymemos:

- IOKa3bIBaTh TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA U €€ CIICICTBUS;

- IOKa3bIBaTh TEOPEMY O COOTHOILIEHUAX MEXAY CTOPOHAMU U YIVIAMH TPEYTOJIbHUKA, CIEICTBUSA U3 3TUX
TEOpEM;

- IOKa3bIBaTh TEOPEMY O HEPABEHCTBE TPEYTOJIBHUKA;

- JI0Ka3bIBaTh CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJBbHUKOB;

- JIOKa3bIBaTh, YTO MEPHEHANKYIISP, MPOBEACHHBIM U3 TOYKH K MPSIMOW MEHBIIE JII0OOH HAKIOHHOM,
IIPOBEACHHOM U3 TOU K€ TOYKU K ITOU MPSMOMU;

- IOKa3bIBaTh TEOPEMY O TOM, YTO BCE TOUKH KAKIOU U3 ABYX MApPaAJUICIbHBIX IPSIMBIX PABHOY JAJIICHBI OT
JIPYTroil NpsMOu;

- CTPOUTB TPEYTOJIBHUK I10 TPEM IJIEMEHTaM.

5. IloBTopenue. Pemenne 3anau (4 4)

3akperuieHue 3HaHUH, yMEHUH 1 HAaBBIKOB, MOJIY4EHHBIX Ha YPOKaXx M0 JaHHBIM TeMaM (Kypc FreoMeTpUH
7 xnacca).

I'eomerpus 8 kiace
1. Yerbipexyroabuuku (14 4)



Mpuoroyronsauku. [lapannenorpamm u tpanenus. [Ipsmoyronsuuk. Pom6. Kanpar.

Leab — BBeCTH MOHATHE MHOTOYTOJbHHKA U BBIMTYKJIOIO MHOTOYTOJIbHUKA, BBIBECTH (POPMYIY CYMMBI
YTJIOB BBIIIYKJIOTO MHOTOYTOJIBHUKA U PACCMOTPETh YETBIPEXYIOJIbHHUK, KaK YAaCTHBI BUJ MHOTOYI'OJbHUKA;
BBECTH TMOHSTHS MapajjiesiorpaMma, TpamneluH, NpsIMOyTolbHHKa, poMmOa, KBagpara U pacCMOTpPETh HX
CBOWCTBA ¥ MPU3HAKU; OCEBYIO M IICHTPAIbHYIO0 CHMMETPHH, KaK CBOWCTBA HEKOTOPhIE TE€OMETPUUECKHUX QUTYD.

3uamo:

- YTO TAKOE MEPUMETP MHOTOYTOJIbHUKA;

- KaKO MHOTOYTOJIbHUK Ha3bIBAIOT BBIMYKIIbIM;

- OmpeJeNieHus MapajulesiorpaMmma, Tpareuud, NpsMOyrojibHUKa, pomOa, KBaapaTa (pOPMYIHUPOBKH HX
CBOWCTB U MIPU3HAKOB;

- OTIpe/ieTICHNs] CAMMETPUYHBIX TOYEK U (PUTYp, OTHOCUTENBHO MPSIMOM M TOYKH.

Ymemo:

- 00BSICHUTD, KaKas (Urypa Ha3bIBaeTCs MHOTOYTOJIbHUKOM, Ha3bIBAaTh €TI0 AJIEMEHTHI,

- BBIBOAUTD (DOPMYITY CyMMBI YTJIOB BBITYKJIOTO MHOTOYTOJIbHHKA;

- IOKa3bIBaTh U3yUYEHHBIE TEOPEMBI U IPUMEHATD UX JUIS pELICHMS 3a/1ay;

- IGJIUTh OTPE30K Ha N PaBHBIX YaCTEH C MOMOIIBIO HUPKYJISA U JIMHEHKH;

- CTPOMTb CHUMMETPHYHBIC TOYKH W DPACMO3HABATh (UIyphl, OONAJaroIMe OCEBOW M LIEHTPAIbHOM
CUMMETpPHEHN.

2. Ilnomans (14 4)

[Inomans MHoroyronbHuka. Ilmomanum mapasmienorpaMma, TpeyrojbHHKa U Tpareuuu. Teopema
[Mudaropa.

Heap — nmath mpeactaBieHUue 00 M3MEPEHUM IUIOLIAAEH MHOTOYTOJBbHHUKOB, PACCMOTPETh OCHOBHBIE
CBOWCTBA IUIOIIACH 1 BBIBECTH (OPMYITY [T BBIYMCICHHUS IJIOIa Il KBaJpaTa U MPSIMOYTOJIbHUKA; OMTUPASCh
Ha OCHOBHBIE CBOWCTBa IUIOHIA/IEH U TEOpeMy O IUIOMAAN MPSMOYTOJbHUKA, BBIBECTH (DOPMYJIBI IS
BBIUMCIJICHUS TUIOIIAZICH MapauiesorpaMM, TPEYrojdbHUKA U TPANelUy; pacCMOTPETh TEOpeMy 00 OTHOILICHHH
IIoLIa/Iel TPEYTOJIbHUKOB, UMEIOUINX 110 PAaBHOMY YTiIy; cpOpMyIUpoBaTh U JoKa3aTh Teopemy lludaropa u
oOpatHyto eil.

3uamo:

- OCHOBHBIE CBOMCTBA IUIOMIAJCH U (OPMYITY /ISl BBIYUCICHUS TUIOMIAAN IPSIMOYTOIbHUKA;

- (hopMyIIBI U1 BEIYMCIICHUS TUTOMIAICH MapaiesiorpaMM, TPEYrojibHUKA U Tpareluy;

- TeopeMy 00 OTHOIIEHUH IJIOMIAICH TPEYTrOJIbHUKOB, UMEIOIINX [0 PABHOMY YTIIY;

- reopemy [ludaropa u odpaTHyto €ii.

Ymemn:

- BBIBeCTH (POpMYITy IS BBIYUCIICHHUS ILTOIIAIN IPSIMOYTOJIBHUKA U MCIIOJIb30BaTh €€ CBOWCTBA M CBOMCTBA
IJIOINAIEH IIPU PELECHUN 3a/1a4;

- IOKa3bIBaTh T€OpEMY 00 OTHOILIEHUH IUIONIAJIeH TPEYTroJIbHUKOB, UMEIOIINX IO PAaBHOMY YTIIY;

- ToKa3bIBaTh Teopemy Iludaropa u oOpatHyio eil.

3. llogo0HbIe TPeyronbHUKU (19 4)

Omnpenenenue nMog00OHBIX TPeyroibHUKOB. [Ipu3Haku mogooust TpeyroasHUKOB. [IpumMenenue monolust k
JI0Ka3aTeNIbCTBY TEOPEM M pemieHuio 3a1ad. COOTHOIICHHSI MEXAYy CTOPOHAMHU M yriamMH MPsSIMOYTOJIbHOIO
TPEyroJIbHHKA.

Leab — BBECTH MOHSITHE MPONOPLUOHAIBHBIX OTPE3KOB U JIaTh OIpeiesieHHe MOA00HBIX TPEyTrOJIbHUKOB;
paccMOTpeTh U A0Ka3aTh TPU MPU3HAKA [TOI00US TPEYTOJILHUKOB, HAYYUTh IPUMEHATH UX NP PELICHUH 3a/1a4;
MO0Ka3aTh MPUMEHEHHUE o000 TPEyTroJIbHUKOB IIPH JOKA3aTeIbCTBE TEOPEM U PELLICHUH 33/1a4; TO3HAKOMUTD
C 3JIEeMEHTaMH TPUTOHOMETPUHU, HEOOXOJUMBIMH JUI PELICHUS IPSIMOYTOIBHBIX TPEYTOIbHUKOB.

3uamo:

- OTIpe/IeTIeHUs] TPOTIOPLIMOHATIBHBIX OTPE3KOB U MOJOOHBIX TPEYTOJbHUKOB;

- TeopeMy 00 OTHOIIEHHUH TUIOIaiel TOJOOHBIX TPEYTOJIBHUKOB U CBOMCTBA OMCCEKTPUCHI TPEYTOJIbHUKA;

- IPU3HAKH MTOJIO0US TPEYTOIbHUKOB,;

- TEOpEeMbl O CpeAHEW JMHUM TPEYroJlbHUKA, TOUYKH TIEPEeCceUYeHHs MeOuaH  TPEyrojiibHUKA H
MIPONOPLIMOHANIBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- OIpeJIeNIeHUs Sin, coS, tg OCTPOro yIiia MpsIMOYTOJIbHOTO TPEYTOIbHHKA;

- 3HAaueHus sin, cos, tg a1s yrios 30°, 45°, 60°, 90°, 180°.

Ymems:



- JIOKa3bIBaTh TEOPEMY 00 OTHOIIEHUH TUIOIMIACH MOJOOHBIX TPEYTOJIHHUKOB M CBOWCTBO OMCCEKTPHUCHI
TPEYTOJIbHUKA;

- IOKA3bIBaTh MPU3HAKY MOA00MS TPEYTOILHUKOB U IPUMEHSTh UX MPH PEIICHUN 33]1aY;

- JIOKa3bIBaTh TEOPEMBI O CPEIHEN JIMHUM TPEYTOJbHUKA, TOUKU MEPECEUCHUs] MEIUAH TPEYTOJIbHUKA U
MPONOPILUOHAIBHBIX OTPE3KAX B MPSIMOYTOJILHOM TPEYTOJIbHUKE U TPUMEHSTh TP PEILICHUH 3a/1a4;

- C TOMOILBIO HUPKYJIS U IMHEHKH ACJIUTh OTPE30K B JAHHOM OTHOILLIEHUH U PEIIaTh 3a7a4H Ha TOCTPOEHUE;

- JIOKa3bIBaTh OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO.

4. OxpyxHocts (17 4)
KacarenbHass k okpykHOCTH. lleHTpasibHble W BIHCAaHHBIE YTJbl. YeTblpe 3aMeuaTeldbHbIE TOYKHU
TpEeyroJibHUKA. BricanHas 1 onrcaHHasi OKPYKHOCTb.

Heanb — paccMoTpeTh pa3iUYHbIC CIydad B3aWUMHOIO PACHOJIOXKEHHUS MPAMOW K OKPY>KHOCTH,BBECTH
MOHATHE KACaTEIbHOM, PACCMOTPETh €€ CBOMCTBA M IIPU3HAK, PACCMOTPETh CBOMCTBA OTPE3KOB KACATEIBHBIX,
MPOBEACHHBIX W3 OJHOM TOYKH; BBECTH MOHSTHS TPAayCHOM MeEpbl AYTHM OKPYKHOCTH, LEHTPAIBHOIO U
BIIMUCAHHOTO YTJIOB, J0Ka3aThb TEOPEMbl 00 M3MEPEHHUU BIHCAHHBIX YIJIOB M 00 OTpe3Kax IMepeceKarolnuxcs
XOPJ; PACCMOTPETh CBOMCTBA OMCCEKTPUCHI yTIIa U CEPEIUHHOTO MEPIICHIUKYISIpa K OTPE3Ky, J0Ka3aTh, YTO
OHMCCEKTPUCHI/CEpEAMHHbIE MTEPIEeHIUKYISPbI/BBICOTHI TPEYTOJIbHUKA MEPECEKAIOTCsl B OJIHOM TOYKE; BBECTHU
MOHSATUS BIHMCAHHOW B MHOTOYTOJbHUK M OMHCAaHHOM OKOJO MHOTOYIOJIbHUKA OKPYXHOCTEH, 0Ka3aTh
TEOpeMbI 00 OKPY>KHOCTH BIIMCAHHOM B TPEYTOJBHUK U 00 OKPY>KHOCTH OMUCAHHOW OKOJIO TPEYTOJIbHUKA.

3namo:

- BO3MOXHBIECITy4al B3aUMHOT'O PACIIOJIOKEHUS MTPSIMOM U OKPYKHOCTH;

- ONPENICIICHUE KAacaTENbHOM, CBOMCTBO M MPU3HAK KaCaTEIbHOW;

- KaKoi yroi Ha3bIBaeTCsl IEHTPaIbHBIM/BIIHCAHHBIM;

- KaK OIpeeseTcs rpaayCcHasi Mepa JyTrd OKPY>KHOCTH;

- TEOPEMY O BIIMCAHHOM YTJIE U CJIE/ICTBUS U3 HEE;

- TEOPEMY O IPOU3BEJICHUN OTPE3KOB MEPECEKAOIINXCS XOP/I;

- TEOPEMBI 0 OMCCEKTPHUCE YIJIa U O CEPEIUHHOM MEPIECHIUKYIISIPE K OTPE3KY, UX CIE/ICTBUS;

- TEOPEMBI O MIEPECEUYCHUN BBICOT/OUCCEKTPHUC/CepeIMHHBIX IEPIICHANKYISIPOB TPEYTOJIbHHUKA;
- KaKasi OKpY>KHOCTb Ha3bIBA€TCs BIIMCAHHOW B MHOTOYT'OJIBHHK, KaKasi OIMCAaHHOM OKOJIO HETO;
- TEOpEeMBbI 00 OKPY>KHOCTH BIIUCAHHOW B MHOTOYTOJILHUK;

- TEeOpeMbI 00 OKPY>KHOCTH OMMCAHHON OKOJIO MHOTOYTOJIbHUKA.

Ymems:

- IOKa3bIBaTh BO3MOKHBIECTYyYan B3AUMHOT'O PACIIOJIOKEHUS IPSIMOU U OKPYKHOCTH, CBOMCTBO M MPU3HAK
KacaTelbHOI;

- JI0OKa3bIBaThb TEOPEMY O BIIMCAHHOM yTJI€ M CIEACTBUSA U3 HEE M TEOPEMY O MPOU3BEICHHUHU OTPE3KOB
MepPECeKAONINXCS XOP/I, TPUMEHSATh UX MPU PELICHUH 3a]1a4;

- IOKa3bIBaTh TEOPEMBI O OMCCEKTPHUCE YTIIa U O CEPeIMHHOM MEPIEHAUKYIISIPE K OTPE3KY, UX CIEACTBHUS,

- I0Ka3bIBaTh TEOPEMBI O IEPECEUCHUH BBICOT/OMCCEKTPUC/CEPETMHHBIX MEPIICHIUKYIISIPOB TPEYTOJIBHUKA;

- IOKa3bIBaTh TEOPEMbI 00 OKPY>KHOCTH BIHCAHHON B MHOTOYTOJIbHHUK;

- IOKa3bIBaTh TEOPEMBI 00 OKPY>KHOCTH OMUCAHHOW OKOJIO MHOTOYTOJILHUKA.

7. lloBTOopenue. Pemenue 3angau (4 4)

3akperieHue 3HaHul, YMEHUH U HaBBIKOB, MOJTYUYEHHBIX HAa YPOKaX MO JAHHBIM TeMaM (Kypc T€OMeTpuu 8
KJ1acca).

I'eomeTpus 9 xknacc

1. BekTopsl (8 4)

[Tonsitue Bextopa. ClOKEHME U BBIYMTAHHWE BEKTOPOB. YMHOXEHHE BEeKTOpa Ha uucio. [IpumeHenwue
BEKTOPOB IPH PEILLICHUH 3a/1a4.

Leapb — BBeCTH MOHSTHSI BEKTOPA, €TO JIUTMHbI, KOJJTMHEAPHBIX U PaBHBIX BEKTOPOB, HAYUYUTh NU300paxaTh
)41 0603Ha‘-laTb BCKTOPLI, OTKJIaAbIBATh OT HIO60ﬁ TOYKHU IIJIOCKOCTHU BEKTOD, paBHbIﬁ JAaHHOMY,; BBCCTHU TOHATUSA
CYMMBI U Pa3HOCTH JIBYX BEKTOPOB, pACCMOTPETH 3aKOHBI CIIO’KEHHUSI BEKTOPOB U HA UX OCHOBE BBECTHU MOHATHE
CYMMBI TpexX U 0oJjiee BEKTOPOB, HAYYUTh CTPOUTH CYMMY BEKTOPOB, HCIIOJIB3YS NMPABHIO TPEYroJbHHKA U
napajiesiorpaMmma, CTpOUTh Pa3HOCTh BEKTOPOB JIBYMs CIIOCOOaMU; BBECTH JACHCTBHE YMHOKEHHUSI BEKTOpa Ha
YHCIIO U €T0 CBOICTBA.

3namp:



- OIpEJIEICHNs BEKTOpa U PaBHBIX BEKTOPOB;

- 3aKOHBI CJIOKEHHS BEKTOPOB;

- OIIPEJIEIICHUE PAa3HOCTU BEKTOPOB, KAKON BEKTOP HA3bIBAETCS IPOTUBOIIOJIOKHBIM JAHHOMY;

- KaKOM BEKTOP HA3bIBACTCS IPOU3BEACHHUE BEKTOPA HA YHCIIO;

- KaKOU OTPE30K Ha3bIBACTCA CPEAHEN JIMHUEH TpaleLUU.

Ymems:

- 1300paxkaTh 1 0003HAYATh BEKTOPHI;

- OTKJIaJBIBATh OT JIFOOOH TOUKH INIOCKOCTH BEKTOD, PABHBIN JaHHOMY;

- OOBSICHUTB, KaK OIPEeIIsIeTCs] CyMMa BEKTOPOB;

- CTPOUTBH CYMMY BEKTOPOB UCIIOJIb3Ysl IIPAaBUJIa TPEYTOJIBHUKA, TapAJUIeIOrPaMMa, MHOTOYTOJIbHUKA;

- CTPOHUTD PA3HOCTHh BEKTOPOB JIByMsI CIIOCOOAMU;

- (hopMyupoBaTh CBOMCTBA YMHOKEHHSI BEKTOpA HA YHCIIO;

- (hopMynTUpOBaTh U IOKA3BIBATH TEOPEMY O CPEIHEH JTMHUU TPATICIHH.

2. Metoa xkoopaunar (10 u)
Koopaunats! BexTopa. IIpocTeiimne 3agaun B KoopAuHaTax. Y paBHEHUS OKPY>KHOCTH U ITPSIMOH.

Leap — BBECTH NOHATHE KOOPAMHAT BEKTOPAa M PAacCMOTPETh IPAaBWJIA IEHUCTBUN HAJl BEKTOPAaMHU C
3alaHHBIMM KOOpPAMHATAMHU; pPacCMOTPETh MPOCTEHIIME 3aJaud B KOOpAMHATaX M II0Ka3aTb, KaK OHHU
UCHOJB3YIOTCS MPH PELLICHUH O0JIee CI0KHBIX 337a4 METOJIOM KOOPJIMHAT; BBIBECTH YPAaBHEHMsI OKPY>KHOCTHU U
MPSIMOM, TIOKa3aTh, KAK MOKHO MCIIOJIb30BaTh 3T YPAaBHEHUS IPU PELIEHUU N'€OMETPUUECKUX 3a]1a4.

3namo:

- (hOopMyITUPOBKH M JOKA3aTEIHCTBA JIEMMBI O KOJUTMHEAPHBIX BEKTOpax;

- TEOPEMBI O Pa3JIOKEHUN BEKTOPA IO IBYM HEKOJJIMHEAPHBIM BEKTOPaM;

- IpaBWJIa JEHCTBUI HaJl BEKTOPAMH C 3aJJaHHBIMU KOOPAMHATAMU;

- (hopMyJIBI KOOPAMHAT BEKTOPA Ye€pe3 KOOPAMHATHI €ro KOHIA U HayaJa;

- (hopMyIIBI KOOPAMHAT CEPEIUHBI OTPE3Ka, JJTUHBI BEKTOPA U PACCTOSHUS MEXAY IByMs TOUKAMHU;

- YPaBHEHHSI OKPY’KHOCTH U IIPSMOM.

Ymemps:

- pemarb 3aJa4d C HCIOJIB30BAHMEM TEOPEMBI O Pa3JIOKEHUU BEKTOPA IO IBYM HEKOJUIMHEAPHBIM
BEKTOpaM M IpPaBWJI ACUCTBUI HaJl BEKTOPAMU C 3aJaHHBIMU KOOPIANHATaMU;

- BBIBOJUTH (DOPMYJIBI KOOPAMHAT BEKTOPA Yepe3 KOOPAMHATHI €r0 KOHIA U Hayana;

- BBIBOAMTH (OPMYJBI KOOPAMHAT CEPEIUHBI OTPE3Ka, JUIMHBI BEKTOpA W PACCTOSIHUA MEXIY IBYMs
TOYKAMY;

- BBIBOJMTDH YPAaBHEHUS OKPYKHOCTHU U IPSIMOM;

- CTPOUTB OKPYKHOCTH M NPSIMBIC 33/IaHHBIC YPABHEHUSIMHU.

3. CooTHOLIECHHA MEXKAY CTOPOHAMH M YIJIaMH TPeyroJbHuka. CKajlspHOe NPOU3BeIeHHEe BEKTOPOB
(11 9)

Cunyc, kocuHyc, TaHreHc yriia. COOTHOLIEHUSI MEKy CTOPOHAMHU U yIJIaMU TpeyrosibHUKa. CKalspHOe
IIPOU3BENICHNE BEKTOPOB.

Ilesb — BBECTH MOHATHS CHHYCA, KOCHHYCA, TAHTCHCA BBIBECTH (POPMYJIBI ISl BEIUMCICHUS KOOPMHAT
TOYKH; JOKA3aTh TEOPEMY O IUIOLIAIN TPEYTOJIbHUKA, TEOPEMBI CHHYCOB, KOCHHYCOB, [IO3HAKOMHUTB C METOAAMH
peLIeHNs TPEYTOJIbHUKOB; TO3HAKOMUTD CO CKAJIIPHBIM IIPOU3BEIEHUEM BEKTOPOB, €T0 CBOWCTBAMHU.

3namo:

- KaK BBOJATCS CMHYC, KOCHHYC, TaHreHc 1 yrios ot 0° 1o 180°;

- (hopMyJIBI 1151 BBIYMCIICHHSI KOOPAUHAT TOUKH;

- TEOPEMY O IUIOIIAU TPEYTOJIbHUKA,

- TEOPEMBI CHHYCOB, KOCUHYCOB;

- OIIPEJIETIEHNE CKAJSIPHOTIO IPOU3BEICHUS BEKTOPOB;

- YCJIOBHE NIEPIICHANKYJIIPHOCTU HEHYJIEBBIX BEKTOPOB;

- BBIPOKEHUE CKAJSIPHOTO MPOU3BEACHMS B KOOPINHATaX U €r0 CBOWCTBA.

Ymems:

- IOKa3bIBaTh OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO;
- IOKa3bIBaTh TEOPEMY O IIOLIAAH TPEYTOJIbHHUKA;

- IOKa3bIBaTh TEOPEMBI CUHYCOB, KOCHHYCOB;

- O0BSICHUTD, UTO TAKOE YTOJI MEX/1y BEKTOPaMHU.



4. lniiHa OKPY/KHOCTH M IUIomaab kpyra (12 1)

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [IJIMHA OKPYKHOCTH U IJIOIIAAb KpyTa.

Leab — BBeCTH MOHATHE MPABUIHLHOTO MHOTOYTOJIBHHKA, TOKA3aTh TEOPEMBI 00 OKPYKHOCTSX OIIMCAHHOMN
OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA M BIMCAHHOW B HETrO, BHIBECTH (DOPMYIIBI, CBSI3bIBAIOLIME IUIOIMIAIb U
CTOPOHY MPABUILHOTO MHOTOYTOJIBHUKA C paJiiycaMy BIIMCAHHOM M OMUCAHHON OKPYXHOCTEH, paccCMOTpPETh
3a/laydl Ha TOCTPOEHUE MPaBUIBHBIX MHOTOYTOJILHUKOB; JaTh MpPEJCTaBICHHE O BbIBOJAE (OPMYJ JJIUHBI
OKPYKHOCTH ¥ ILIOMIAAN KPyTa, BEIBECTH (POPMYIIBI JUTMHBI OKPY>KHOCTH U TUIOIIAIA KPYTOBOTO CEKTOPA.

3namey:

- OIpeeNIeHNE MPABUIILHOIO MHOTOYTOJIbHUKA;

- TEOpEMBbI 00 OKPY’KHOCTSIX ONMHUCAHHOM OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA U BIIMCAHHOW B HETO;

- (opmynbl [UIsI BEIYHCICHUS yTJa, TUIOMIAJA W CTOPOHBI MPAaBWJIBHOTO MHOTOYTOJBHHKA W pajuyca
BIIMCAHHOW B HETO OKPYHOCTH;

- (opMyIIBI IUIMHBI U JYTH OKPYKHOCTH, TUIOIIAIA KPyTa U KPYyrOBOTO CEKTOpa.

Ymems:

- IOKa3bIBaTh TEOPEMbI 00 OKPYKHOCTSIX OMUCAHHOW OKOJIO IPABHJILHOTO MHOTOYTOJBHHUKA U BIIMCAHHOM
B HEro;

- BBIBECTH ()OPMYJIBI ISl BBIUMCICHHS yTia, TUIOMIATd U CTOPOHBI MPAaBUILHOTO MHOTOYTOJbHUKA H
paaunyca BOUCAaHHON B HETO OKPY>KHOCTH;

- TPUMEHSTH GOPMYIIBI 7Sl BHIYMCICHHS YTJIA, TUIOIIAd U CTOPOHBI MPABUILHOTO MHOTOYTOJILHUKA U
paaunyca BOMCAaHHON B HETO OKPY>KHOCTHU, (POPMYJIbI JUIMHBI U JYTH OKPY>KHOCTH, TUIOIIAIU KPyra U KpyrOBOTO
CEKTOpa MpH pElICHUU 3a]1ay.

5. IBm:xenns (8 4)

ITonsitue nBukeHus. I[lapamienbHbI IEPEHOC U TOBOPOT.

Leab — BBeCTH MOHATUS OTOOpa)KEHUS IUIOCKOCTH Ha ce0s M JIBIKEHUS, PACCMOTPETh OCEBYIO M
LEHTPAIbHYI0 CUMMETPUHU, HEKOTOPhIE CBOMCTBA JBM)XEHUI; MO3HAKOMUTH C MapajuieIbHbIM MEPEHOCOM M
MIOBOPOTOM.

3namo:

- OIpeJielieHne ABUKEHHUS IIJIOCKOCTH.

Ymempy:

- OOBSICHUTD, YTO TaKOE OTOOpaKeHUE TUIOCKOCTH Ha ce0sl;

- JIOKa3bIBaTh, UTO OCEBasi M IEHTPaJbHAs CUMMETPHUS SIBISIIOTCA JIBWKEHUSIMU M, YTO MPHU ABUKEHUU
OTPE30K 0TOOpaxaeTcsi Ha OTPE30K, a TPEYTOJLHUK — HAa PaBHBIA €My TPEYTOJbHUK;

- 00BSICHUTD, YTO TaKOE MapaJUICIbHBIN IEPEHOC U MIOBOPOT;

- IOKa3bIBaTh, YTO MapaljIeNIbHbIN IEPEeHOC U OBOPOT SIBJISIIOTCS IBHKEHUSMU TJIOCKOCTH.

6. HauanbHble cBeeHU U3 crepeoMeTpuu (8 4)

MuororpanHuku. Tena u TOBEpXHOCTH BpalCHHUS.

Heab — BBECTH MOHATUSI T€OMETPUUECKOTO Teja, MOBEPXHOCTH, TPAHULIBI TEJa, CEKYIIEeH MIOCKOCTU U
CEUEHHUS Tejla; BBECTU MOHITHE MHOTOIPAaHHUKA, €r0 BUIOB U 3JIEMEHTOB; BBECTH MOHSATHE MTPU3MBI, €€ BUIOB
Y CBOWCTB; BBECTHU IOHATHE MapajieenuIeia, ero CBOWCTB; BBECTH IMOHSATHE 00beMa Tela, PacCMOTPETh
OCHOBHBIE CBOMCTBa 00BbeMOB, mpuHIMN KaBanbepu; BBECTH MOHATHE MUPAMMIIBI, €€ BUIOB U CBOMCTB;
paccMoOTpeTh Tella BpAIICHUS, BHIBECTH (HDOPMYIBI JUISi BRIYUCIICHUS TUIOMIAIN TTOBEPXHOCTH U OOBEMOB TEI
BpalllCHUS.

3namo:

- OTIpe/IeNICHUS] TEOMETPUUYECKOTO TeJa, TIOBEPXHOCTH, TPAHULIBI TeJla, CEKYIIEeH MITOCKOCTH U CEYEHUS Tela,
MHOTOTpaHHHKA, IPU3MBI, TapaIeNenuIie/ia, MMPaMIIbl, IUINHIPA, KOHYCa, Iapa u cepsl;

- OCHOBHBIE CBOMCTBa 00beMOB, puHIUTT KaBanbepu;

- (opMyTIBI T BEIYHUCTICHUS TUTOMIAICH TOBEPXHOCTH U 00BEMOB MHOTOTPAaHHUKOB U TEJ BPAILICHUS.

Ymemos:

- pa3IMuaTh U HA3bIBATh CBOMCTBA OTJEIBHBIX BUJIOB MHOTOIPAHHUKOB U TEJ BPAILCHNUS;

- MPUMEHATh MPU PELICHUH 3a7a4d (OpMYJbl ISl BBIYUCICHHUS IUIOHIaed MOBEPXHOCTH M OOBEMOB
MHOT'OTPaHHUKOB U TEJ BPAILICHHUS.

7. 06 akcuoMax IJIaHUMeTPHUM. (2 4.)

8. [loBTOpenue. Pemenue 3agau (9 4.)



3akperieHue 3HaHUM, yMEHUI U HaBBIKOB, MIOJYYEHHBIX Ha YpOKax M0 JaHHBIM TeMaM (Kypc reoMeTpuu 9
KJ1acca).



3. TemaTn4eckoe NJIAHUPOBAHUE, B TOM YHCJE ¢ y4eTOM padoueil MporpaMMbl BOCIUTAHUS € YKa3aHMEM KOJIM4Y€eCTBA YaCOB,
OTBOJUMBIX HA OCBOEHHE KAKI0H TeMbI:

I'eomeTpus 7 kiaace

Konrtponsnas padora Ne2

NEPIEHIUKYISAPOM, IPOBEIEHHBIM U3 JaHHOW TOYKH
K JAHHOM MpsiMOil; pOpMyJIHpOBaTh U JOKA3bIBATh

Koax- N OcHoBHBIE
XapakTepucTHKa OCHOBHBIX BHI0B Y4eOHOM
BO Koxa-Bo HaNpaBJIeHUSA
Paznen Tembl AeATeJIbHOCTH YYeHHUKA (HA YPOBHE Y4eOHBIX .
4acosB 4acoB N N BOCIIUTATENbHOM
AefcTBUIN)
AeATeJIbHOCTH
1. Hauanvhvie 10 [Ipsimas u oTpe3ok. JIyu u 1 OOBACHATD, UTO TAKOE OTPE3OK, Ty, YroJl, KaKkue TpynoBoe BocIUTaHUE.
eeomempuieckue YTOJL. (burypsl Ha3pIBaOTCsA PaBHBIMM, KaK CPAaBHUBAIOTCS U
ceeoeHus CpaBHEHUE OTPE3KOB U 1 U3MEPSIOTCSA OTPE3KH U YTJIbl, YTO TAKOE I'Pagyc U
YTJIOB rpagycHas Mepa yria, Kakoi yroj Ha3bIBaeTCs OcreTnyeckoe
H3mepeHne OTpe3KOB. ) IPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE | BOCIIMTAHHUE.
W3mepenue yrios cepeiMHa OTpe3Ka U OMCCEKTpUca yIila, KaKUe yTIJbl
HepHeHILI/IK}’HHpHHe 1 HAa3bIBAKOTCA CMCKHBIMU U KaKNC BCPTUKAJIbHBIMU,
npsIMble (bopMyaMpoBaTh U1 0OOCHOBBIBATH YTBEPKICHHUS O I'paxnanckoe u
Perrenue 3amau 1 CBOMCTBAX CMEKHBIX U BEPTUKAJIbHBIX YTJIOB; IyXOBHO-HPAaBCTBEHHOE
KourponeHas pa6ora Nel OOBSICHATh, KAKUE MPSIMbIE HA3bIBAKOTCS BOCIIMTAHHUE.
NEePIEHANKYISIPHBIMU; (OPMYIUPOBATH U
00OCHOBBIBaTh YTBEPXKIEHUE O CBOMCTBE IBYX
1 IIPSIMBIX, IEPIIEHAUKYJISIPHBIX K TPETHEH; ITaTpuoTnueckoe
n300pakaTh U PaCIO3HABATh YKA3aHHbIE BOCIIMTAHHE
npocTteinme GUrypbl Ha 4epTexax; pemarh 3a1auu,
CBSI3aHHBIE C ITUMHU NPOCTEHIINMU PUTypaMU
1I. Tpeyeonvnuku | 14 IlepBblil pU3HaK 3 OOBsCHATD, Kakasi GUTypa Ha3bIBACTCS ITatpuoTnueckoe
PaBEHCTBA TPEYTOJILHUKOB TPEYTOJbHUKOM, YTO TAKOE BEPIIUHBI, CTOPOHBI, BOCIIUTAHHE
MenunaHnbl, OUCCEKTPUCH U 3 YIJIbl ¥ IEPUMETP TPEYTOJIBHUKA, KaKOU
BBICOTBI TPEYT'OJIbHUKA TPEyTOJIbHUK Ha3bIBa€TCsl paBHOOEIPEHHBIM U Kakoi | TpynoBoe BocniuTanue
Bropoii u TpeTuii PaBHOCTOPOHHUM, KaKu€ TPEyTOJIbHUKHU Ha3bIBAIOTCS
NPU3HAKH PaBEHCTBA 3 paBHBIMH; U300pakaTh U paclo3HaBaTh Ha YEPTEXKax | DCTETUYECKOE
TPEYTroJIbHUKOB TPEYTOJILHUKHU U UX JIEMEHTHI; (POPMYITUPOBATH U
3amaun Ha NOCTPOCHHUEC 2 AO0Ka3bIBATh TCOPEMEI O IMIPU3HAKaX PaBCHCTBA
Perrenue 3amau 2 TPEYTOJIbHUKOB; OOBSACHATH, UYTO Ha3bIBACTCS




TEOpeMy O MEPIEHIUKYIIAPE K MPIMOI; OOBSICHSATH,
KaKue OTPE3KU Ha3bIBAIOTCS MEJIMAHOM,
OMCCEKTPHUCOM M BBICOTOM TPEYTrOJbHUKA;
(bopMyIIUPOBATh U JOKA3BIBATH TEOPEMBI O
CBOMCTBaX paBHOOEAPEHHOTO TPEYTOJbHUKA; PEIIaTh
3a/1auu, CBSA3aHHBIE C MPU3HAKAMH PABEHCTBA
TPEYroJbHUKOB M CBOWCTBAMU PaBHOOEAPEHHOTO
TPEYToJIbHUKA; (POPMYIHPOBATH OIPEICIICHUE
OKpPYXHOCTH; OOBSICHATH, YTO TAKOE LIEHTP, PaJNyC,
XOp/a U AUaMEeTP OKPY>KHOCTH; peIIaTh MPOCTeHIIme
3aJ1a4y Ha NOCTPOEHUE (TIOCTPOEHHUE yIJia, paBHOTO
JAaHHOMY, IOCTPOCHHE OUCCEKTPUCHI YIIIa,
IIOCTPOCHUE NEPIIEHAUKYIIAPHBIX IIPSMBIX,
MIOCTPOCHUE CEPEIUHBI OTpe3Ka) U Oosiee CI0KHBIC
3aJ1a4yM, UCIOJIB3YIOLIUE YKa3aHHbIE POCTEHIINE;
COTIOCTABJIATH MONYYECHHBIN PE3yNbTaT C YCIOBUEM
3a/1auu; aHAJTU3UPOBATH BOBMOKHBIE CIIydan

111
Iapannenvnuvie
npsamvle

IIpusHaku
MapaJIeIbHOCTH JBYX
IIPSIMBIX

AKcHOMa napajuieIbHbIX
NPSAMBIX

Pemmenue 3agau

KonTponbhas padorta Ne3

®opMyIHpPOBATH ONPEICNICHUE MapalIeTbHbIX
MPSIMBIX; OOBSICHATH C TOMOLIBIO PUCYHKA, KaKHe
yTIIbI, 00pa30BaHHbBIC TIPU MIEPECCUCHUH IBYX
MPSIMBIX CEKYIIEH, Ha3bIBAKOTCS HAKPECT JIEKAIIUMH,
KaKue OJJHOCTOPOHHUMH U KaKue
COOTBETCTBEHHBIMU; (HOPMYIHPOBATh U JOKA3bIBATh
TEOPEMBI, BbIpAXKAIOIINE MPU3HAKH MApaJUIeIIbHOCTH
IBYX NPSIMBIX; OOBSCHATD, YTO TAKOE AKCHOMBI
F€OMETPUHU U KAKUE aKCHOMBI YK€ UCII0Ib30BaJIUCH
paHee; GopMyIUpPOBaTh AKCUOMY HapasuIeIbHbIX
MPSIMBIX U BBIBOJUTH CJIEJICTBUS U3 HEE;
(bOopMyJIUPOBATh U JOKA3BIBATH TEOPEMBI O
CBOMCTBAxX MapajuieIbHBIX MPSMBIX, OOpaTHBIE
TEeOpeMaM O MPHU3HAKaxX MapajieIbHOCTH, CBSI3aHHBIX
C HaKpECT JICKALMMHU, COOTBETCTBEHHBIMU 1
OJIHOCTOPOHHUMH yTJIAMHU, B CBSI3U C ITUM
OOBSICHATh, YTO TAKOE YCIIOBHE U 3aKIIIOUCHUE
TEOPEMBI, KaKasi TeopemMa Ha3bIBaeTcsi 00paTHOM 1O
OTHOIIICHHUIO K TAHHOW TeopeMe; OOBSICHITh, B YEM

ITatpuoTnueckoe
BOCIIUTAHHE

[lenHHOCTH HAy4YHOTO

IIO3HAHUA

KOJIOTHYECKOE
BOCIIMTAHUC




3aKITI0YaeTCsl METOJT JIOKA3aTeNIbCTBA OT MPOTUBHOTO:
(bopMyIIHpOBaTh U AOKA3BIBATH TEOPEMBI 00 yIiax ¢
COOTBETCTBEHHO MMapaUICIbHBIMHU U
MEPICHIUKYISIPHBIMA CTOPOHAMH; IPUBOJIUTH
MIPUMEPHI HCITOTBE30BAaHMS ATOTO METO/Ia; peliaTh
3aJla4¥l Ha BBIUMCIICHHE, JOKA3aTeILCTBO U
MOCTPOCHHE, CBSI3aHHBIEC C TTapaJICIbHBIMU
PSIMBIMH

1V.CootHomienust | 16 Cymma yrIioB ) ®opMyJIHUPOBATH U JOKA3BIBATh TEOPEMY O CyMME TpynoBoe BOCIIUTAHHUE.
MEXITy TPEyTroJbHUKA YIJIOB TPEYTOJIbHUKA U €€ CJIEJICTBHE O BHELITHEM
CTOPOHAMH U CoOTHOIIEHUST MEXTY yIJie TPeyroJIbHUKA; IPOBOIUTH Ki1accuuKaIiio
yriaamMmu CTOPOHAMH U YTJIAMH 3 TPEYTOJBHUKOB TI0 yTiaMm; GopMyIupOBaTh U OcreTndeckoe
TpeyrojbHUKa TpEyrojbHHKa JIOKa3bIBaTh TEOPEMY O COOTHOLIECHUSIX MEXKIY BOCIIMTAHUE.
KonTponbHas pabota Ne4 1 CTOpPOHAMU U yTJaMU TPEYroJibHUKa (MPSAMOE U
[IpAMOYTONIBHBIE 4 o0paTHOE YTBEPXKIACHUS) U CIICJICTBUS U3 HEE,
TPEYTOTBHUKU TEOpEMY O HEPABEHCTBE TPEYTOJIbHUKA;
HOCTpOCHI/IC (bOpMy.]'II/IpOBaTB M 1O0Ka3bIBaTbh TCOPEMEI O
TPEyTOIbHHUKA TI0 TPEM 2 CBOMCTBAX MPSIMOYTOJILHBIX TPEYTOJIHHUKOB [Tatpuotnueckoe
3IeMEHTaM (TIpsIMOYTOJTBHBIN TPEYTOJbHUK C yriioM 30°, BOCITMTaHUE
Pemenue 3anau 3 MPU3HAKW PABEHCTBA MPSMOYTOIBHBIX
KontpounbHast paGora N5 TPEYTOJILHUKOB); (POPMYJIUPOBATH ONpPEIEICHUS
pacCTOsTHUSL OT TOYKHU JI0 MPSMOU, PACCTOSTHUS [lenHocTu Hay4YHOTO
MeX/1y TapajuieIbHbIMU IPSIMBIMU; PEIaTh 3a4a4n MO3HAHUS
Ha BBIYHMCIICHHE, TOKA3aTeIbCTBO U MOCTPOCHHUE,
CBSI3aHHBIE C COOTHOILIEHUSIMU MEX]Ty CTOPOHAMH U
1 yIJIaMH TPEYTOIbHUKA U PACCTOSTHUEM MEXIY
napajuieTbHBIMU IPSIMBIMH, IPYU HEOOXOAUMOCTH
MPOBOAMTH IO XOY PELICHHSI TOTIOTHUTEIbHBIC
MMOCTPOEHUS, COTIOCTABJISITH MOTYUYECHHBIN PE3yJIbTAT C
YCIIOBHEM 3aJ]aui, B 3aJ]a4ax Ha MOCTPOCHUE
HCCJIEI0BAaTh BO3MOYKHBIE CIy4Yau
Iloemopenue. Pewenue TpynoBoe Bociutanue
3a0ay 4 DcreTnyeckoe
BOCIIUTAHHE
Hroro 68




I'eomeTtpus 8 kiacc

0 CyMMe YIJIOB BBIIIYKJIOTO MHOTOYTOJIbHUKA
Y CyMME €r0 BHEIIHUX YTJIOB; OOBACHSTH,
KaKue CTOPOHBI (BEPILUHBI)
YeTHIPEXYTOIIbHUKA Ha3bIBAIOTCS
MIPOTUBOMOJIOXKHBIMH; (POPMYINPOBATH
OTIpeIeNICHUs TTapaluIesiorpaMma, TparneuH,
paBHOOEIPEHHOI U MPSMOYTOJIBHON
Tparemnyii, IpsMOyTroIbHUKa, poMOa,
KBaJ[para; U300paxaTh U paclo3HaBaTh 3TH
YeTHIPEXYTONBHUKH; (OPMYITUPOBATH U
JIOKa3bIBaTh YTBEPXKIAEHUs 00 UX CBOMCTBaX U
MPU3HAKAX; pElIaTh 3314 HA BHIYHCIICHNE,
JI0Ka3aTeNbCTBO U OCTPOCHUE, CBSI3aHHBIE C
STHMHU BUAMHU YETHIPEXYTOJIHLHUKOB;
OOBSICHATh, KaKUe IBE TOUKH Ha3bIBAIOTCS
CUMMETPHYHBIMU OTHOCUTEIHHO TPSMON
(TOYKM), B KAKOM ciy4yae (pUrypa Ha3bIBaeTCs
CUMMETPUYHOU OTHOCUTENIBHO ITPSIMOM
(TOYKM) U YTO TaKO€ OCh (LIEHTP) CUMMETPUU
(GuryphI;, IPUBOANTH PUMEPHI uryp,

Kou-Bo Kou-Bo XapakTepucTHKA OCHOBHBIX BU/0B OcHOBHBIE HATIPABJICHUSA
Pa3zpgen 4acoB TeMmbI 4acoB YueOHOMH JesiTeJIbHOCTH YYeHUKA (Ha BOCIIUTATEJILHOM
YPOBHE Y4eOHBIX /IeiiCTBHI) JeATEJbHOCTH
YeTsIpeXyroJbHUKY 1. 14 MHOroyrojapHUKH 2 OOBACHATD, UTO TAKOE JIOMaHasl, TpynoBoe BociuTaHueE.
YemuvipexyzonvHuku [Tapannenorpamm u 6 MHOT'OYTOJIbHUK, €70 BEPIIUHBI, CMEKHbBIE
Tpaneuus CTOPOHBI, TUATOHAJIN, U300paKATh U
[IpsmoyroapHUK, poMO, 4 pacro3HaBaTh MHOTOYTOJIbHUKY Ha DcreTnyeckoe
KBajipar YepTekKax; MOKA3bIBATH JJIEMEHTHI BOCIUTAHUE.
Pemrenue 3amau 1 MHOT'OYT'OJIbHUKA, €T0 BHYTPEHHIOIO U
KonTponbHas padora Nel 1 BHELIHIOK 00J1acTH; (POPMYITMPOBATH
ONpEJIETICHUE BBIMYKJIOT0O MHOIOYTOJIbHUKA,;
M300pakaTh M PaCIiO3HABATh BBIMYKIIbIC U
HEBBIITYKJIbIE MHOTOYTOJIbHUKU; [Tatpuotnueckoe
(hopMyJIHPOBATh U JOKA3BIBATH YTBEPKIACHUS | BOCITUTAHUE

HGHHOCTI/I HAay4YHOT'O
IIO3HAHUA




o0Jagaronux 0ceBo (IEHTPATBHOMN)
CUMMETpHEH, a TAKXKE IIPUMEPBI OCEBOU U
LEHTPAIBHON CUMMETPHI B OKPYKAIOIIEH
HAac 00CTaHOBKE

1. ITnowaow 14 ITmontane OOBACHATD, KaK TPOU3BOAUTCS U3MEPEHNE TpynoBoe BOoCIIUTAHHUE.
MHOTOYTOJIbHUKA IJI0111a/Ied MHOTOYTOJIbHUKOB, KaKHe
[Tnomanu MHOT'OYT'OJIbHUKHM Ha3bIBAIOTCS
napajuieorpamma, PaBHOBEJIMKUMU U KaK1e OcreTndeckoe
TPEeyroJbHUKA U Tpaneun PaBHOCOCTaBJICHHBIMU; (OPMYIINPOBATH BOCIIMTAHUE.
Teopema Ilugaropa OCHOBHBIE CBOMCTBA IUIOINAJAEH U BEIBOJUTD C
Pemmenue 3a1a4 UX IMTOMOIIIBIO (l)OpMYJ'IH HJ'IOI.H&I[G?I
KonTtponsHas padota Ne2 MPSIMOYTOJIbHUKA, TTapaJlieIorpaMmma, ['paxxnanckoe u JyXOBHO-
TpeyrojbHHUKA, Tpaneuu; GopMyJIupoBaTh 1 | HPABCTBEHHOE
JOKa3bIBaTh TEOPEMY 00 OTHOIICHUU BOCIIUTAHHUE.
IIoUaiel TPeyroabHUKOB, UMEIOIIUX 110
paBHOMY yTiy; GOPMYITHPOBATH U
noKa3bIBaTh Teopemy [ludaropa u odpatnyro | [latpuornueckoe
eif; BeIBOIUTH (popmyiry ['epona ams BOCIIUTaHUE
IUIOLIAIN TPEYTOJIbHUKA; pelIaTh 3a1a4u Ha
BBIYUCIICHUE U JI0KA3aTEIbCTBO, CBSI3AHHBIE C
dhopmynaMu TI0MAAEH U TEOPEMOI
[Mudaropa
111. Ilooobnwle 19 Omnpenenenue mo100HBIX OOBSCHATH MOHITHE MPOMOPLIUOHATEHOCTH TpynoBoe BoCIIUTaHUE.

mpey201bHUKU

TPEYroJbHUKOB

[Mpu3naku nmomoodus
TPEYTOJHLHUKOB

KonTtposnbHast padota Ne3

[Ipumenenne momodus k
JI0OKA3aTelIbCTBY TEOPEM U
pEIICHUIO 33/1a4

CooTHoOIIEHUS MEX Y
CTOpOHaMH U yIilaMu
IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA

KonTtponpHas pabora Ne4

OTPE3KOB; (POPMYIMPOBATH ONPEICTICHHS
M0JIOOHBIX TPEYTOJILHUKOB U KO3 PHLIEHTA
noao0ust; GopMyIHpOBaTh U JJOKA3HIBATH
TEOpPEMBI: 00 OTHOIICHHUH IJIOMAACH
MOTOOHBIX TPEYTOJILHUKOB, O MPU3HAKAX
Mo100HsI TPEYTOIBLHUKOB, O CPEIHEN THHUN
TPEyTOJIbHHUKA, O IEPECEYCHUN METUAH
TPEYTOJIbHUKA, O IPONOPIIMOHATBHBIX
0Tpe3Kax B MPSMOYTOJIBHOM TPEYTOJIBHUKE;
00BACHATH, YTO TAKOE METOJ MOJIO0US B
3aadax Ha MIOCTPOCHUE, U TIPUBOIUTH
MIPUMEPHI MPUMEHEHHS 3TOTO METO/A;

DCcTETUYECKOE
BOCIIUTAHHUC.

['paxxnanckoe v 1yXOBHO-
HPaBCTBEHHOE
BOCITUTAHUE.




00BIACHATH, KAK MOYKHO HCITOIb30BaTh
CBOICTBA MOJOOHBIX TPEYTOILHUKOB B
W3MEPHUTEIIbHBIX Pad0oTax Ha MECTHOCTH;
OOBSACHATH, KAK BBECTH ITOHATHE IOAOOHS IS
MIPOU3BOJILHBIX (HUTYD; GOPMYITHPOBATH
oTpeeNieHUs] U MIUTFOCTPUPOBATH TTOHSITHS
CHHYyCa, KOCHHYCa M TAHT'€HCA OCTPOTO yIJia
MPSIMOYTOIBHOTO TPEYTOIbHHUKA; BEIBOJIUTH
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIACCTBO U
3HAYCHUsI CUHYCa, KOCHHYCA U TaHI'CHCA JIJIs
yrioB 30°, 45°, 60°; pemats 3a1auu,
CBsI3aHHBIE C MTOJIOOUEM TPEYTOJILHUKOB, JJIs
BBIYHCIICHUS 3HAYCHUI TPUTOHOMETPHUYECKUX
(GYHKIIMH UCTIOJIb30BaTh KOMITBIOTEPHBIC
MIPOrPaMMBbI

[Tatprotnueckoe
BOCIIUTAHHUC

1V.Oxpysrcnocmo

17

KacarenrpHas
OKPY’>KHOCTH

[lenTpanbHbie U
BIIMCAHHBIC YI'JIbL

UYeTsipe 3aMeyaTesibHbIE
TOYKHU TPEYroJIbHUKA

Brniucannas u onvcanHas
OKPYXHOCTH

Pemenue 3amau

Kontponsnast pabora Ne5

HccnenoBaTh B3aMMHOE pacroioKEHUE
NPSIMOI U OKPYKHOCTH; (OPMYJIHPOBATH
oTpeziesieHUe KacaTelIbHOM K OKPY>KHOCTH;
(opMyIHpOBATH U TOKA3bIBATH TEOPEMBL: O
CBOICTBE KacaTeJIbHOW, O TPU3HAKE
KacaTeJabHOU, 00 OTpe3Kax KacaTeNbHBIX,
MPOBEIEHHBIX U3 OJTHOM TOUKH;
(opMyIHpOBATH MOHATHS LIEHTPAIBHOTO yTia
U TPaJlyCHOM Mephl AYTH OKPY>KHOCTH;
(opMyIHpOBATH U TOKA3bIBATH TEOPEMBL: O
BIMHCAHHOM YTJIE, O TIPOU3BEACHUHU OTPE3KOB
MepeceKaronmxcs Xopa; GopMyIupoBaTh U
AOKa3bIBaTh TCOPCMEI, CBA3AHHBIC C
3aMeuaTeIbHBIMU TOYKAMU TPEYTOJIbHUKA: O
OMCceKTpuce yria u, Kak CJleJICTBUE, O
nepeceyeHu OUCCEKTPHUC TPEYTOIBHUKA; O
CEPEANHHOM IIEPIECHANKYIISIPE K OTPE3KY U,
KaK CIIEJICTBHE, O MIEPECCUCHUN CEPETUHHBIX
MEPIEHINKYIIAPOB K CTOPOHAM
TPEYTroJbHHUKA; O IEPECEUCHUH BBICOT

[TatproTnueckoe
BOCIIUTAHHUC

IlenHOCTH HAy4YHOTO

IIO3HAaHUs

DKOJIOTUYECKOE
BOCIIUTaHUE




TPEyToJIbHUKA; (OPMYJINPOBAThH ONPEACICHUS
OKPYXHOCTEH, BIMCAHHOW B MHOTOYT'OJIBHUK
U ONIMCAaHHOM OKOJIO MHOTOYTOJIbHHKA;
(hopMyIHpOBATH M TOKAa3bIBATh TEOPEMBIL: 00
OKpY’KHOCTH, BIIUCAHHOH B TPEYTOJILHUK; 00
OKPY>KHOCTH, OIIUCAHHOU OKOJIO
TPEYroJbHHUKA; O CBOMCTBE CTOPOH
OIMCAHHOI'O YETHIPEXYTOJIbHUKA; O CBOMCTBE
YTJIOB BIIMCAHHOTO YETHIPEX-

YTOJIbHMKA; pelIaTh 3a/1a4l Ha BEIYUCIICHUE,
JI0Ka3aTeJIbCTBO U ITOCTPOEHHUE, CBA3AHHBIE C
OKPY’KHOCTBIO, BIIUCAHHBIMU U ONHCAHHBIMU
TPEYTOJIBHUKAMH U YETBIPEXYTOJIbHUKAMU;
UCCIIeZIOBaTh CBOICTBAa KOH(UTYpaIHid,
CBA3aHHBIX C OKPY’KHOCTBIO, C TOMOILBIO
KOMIIBIOTEPHBIX POrpamMm

Iloeémopenue. 4 TpynoBoe BocriuTaHue
Pewenue 3a0au [Tarpuotnueckoe
BOCIIUTaHHE
Hroro 68
I'eomeTpus 9 kaace
KoJj-Bo . OcHoBHBIE
XapakTepuCTHKA OCHOBHBIX BUJ0B Y4eOHOM
KoJu-Bo 4acoB HanpaBJIeHUs
Paszpnen Tembl AeATeILHOCTH YYCHUKA (Ha YPOBHE .
JacoB . N BOCITUTATEJILHOM
y4eOHBIX JeiicTBHIA)
JeATeJHLHOCTH
1. Bekmopwi 8 [TonsiTue BexTOpa 5 DopMyJIUPOBATH ONPEICIICHUS U TpynoBoe BOCIIUTAHHE.
WJUTIOCTPUPOBATH MOHATHUSL BEKTOPA, €ro

CioXeHHe U BBIYUTAHHUE 3 JUTMHBI, KOJUTMHEAPHBIX U PABHBIX BEKTOPOB;

BEKTOPOB MOTHUBUPOBAThH BBEICHUE MOHATUM U JEUCTBUM, | DCTETHUECKOE

VYMHOXEeHue BEKTOpa Ha CBA3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIMMHA BOCIIUTAHUC.

YUCJIIO. HpI/IMeHCHI/Ie 3 npumMepamMmu, OTHOCAIUMHUCA K (I)I/ISI/I‘-IGCKI/IM

BEKTOPOB K PELICHUIO BCKTOPHBIM BCIIMUWHAM, IIPUMCHATH BEKTOPHBI U rkaHOTquCKOC

BOCITMTAHUE

3aga4




JIEWCTBHSI HAJT HUMH TIPU PEIICHUH
reOMETPUUECKHUX 3a7a4

1I. Memoo xoopounam 10 Koopaunatsl BekTopa OOBSCHATP W  WUIIOCTPUPOBATH TOHATHS | TpymoBoe BOCIIUTaHUE.
IIpocreiime 3anaun B IIPSIMOYTOJIHOU CHUCTEMBI KOOpAUHAT,
KOOPJAMHATAX KOOPJIMHAT TOYKM M KOOPJAWHAT BEKTOPA;
VpaBHEHUS OKPYKHOCTH U BBIBOJIUTH M MCIIOJIB30BATh NIPU pElIeHNH 3a1ad | ['paxnanckoe u
psAMOi (GbopMynbl  KOOpAMHAT CEPEAMHBI OTPE3Ka, | IyXOBHO-HPABCTBEHHOE
Permienve 3amau JUIMHBI BEKTOpA, PACCTOSHUSA MEXAY JABYMs | BOCHUTAHHE.
KOHTpOHBHaH paGQTa Nel TOYKaMH, YpaBHCHHA OKPYXKHOCTHU U HpﬂMOfI
11I. Coomnowenus 11 CuHyc, KOCUHYC, TaHT€HC, ®opMyIHpoOBaTh U UIUTFOCTPUPOBATH
MedAHCOY CMOPOHAMU U KOTaHI'€HC yIa ONpeIeNICHUsI CUHYCa, KOCUHYCa, TAHTE€HCA U TpynoBoe BociuTaHue.
yenamu mpey2obHUKA. CoOTHOLIIEHHE MEXKTY koTanreHca yrioB ot 0 no 180°; BBIBOAUTH
Ckansipnoe CTOPOHaMU U yIJIaMU OCHOBHO€ TPUT'OHOMETPUYECKOE TOKIECTBO U
npou3zeedeHue 6eKmopos TpEeyroJibHUKa (dbopMyIIbl IpUBEACHMS; POPMYIUPOBATH U OcreTudeckoe
CkansipHO€ IpOU3BEIEHUE JIOKa3bIBaTh TEOPEMBI CHHYCOB M KOCHHYCOB, BOCTIHTAHUE.
BEKTOPOB IPUMEHSTDH UX NPU PEUIEHUH TPEYTOJIbHUKOB;
Pemenue 3amau OOBSACHSATH, KaK UCIONIB3YIOTCA
KOHTpOHBHaH paGQTa No2 TPHUTOHOMETPHUYICCKHUC (1)OpMy.TILI B HGHHOCTI/I Hay4YHOIro
HU3MEPUTENbHBIX paboTax Ha MECTHOCTH, MO3HAHUS
(bopMyJIMpPOBATh ONPEEIICHUS yTIa MEXKIY
BEKTOPAaMH U CKAJISIPHOT'O MTPOU3BEICHUS
BEKTOPOB; BHIBOJUTH (POPMYIy CKAISIPHOTO
MIPOU3BEJICHUS YEPE3 KOOPIMHATHI BEKTOPOB;
dbopmynupoBaTh 1 000OCHOBBIBAThH
YTBEPKJACHUE O CBOMCTBAX CKAJIIPHOTO
IIPOU3BENICHNUS; UCIIOJIB30BaTh CKAISIPHOE
MIPOU3BEJICHUE BEKTOPOB TP PELICHUH 3a/1a4
1V [{nuna oxpysicnocmu u 12 [IpaBunbHBIE @opMyIMpPOBATH ONPEIEICHUE TPABUIIBHOTO TpyoBoe BocIUTaHUE.
naowaos Kkpyea MHOT'OYT'OJIbHUKH MHOTOYTOJIbHUKA; (HOPMYIHPOBATH U

JInuHa OKpyHOCTH U
IUIOIIAAb Kpyra

Pemrenue 3agau

Konrponsnas pabora Ne3

JIOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX,
ONMCAHHOM OKOJIO IPABUJIBHOTO
MHOTOYT'OJIbHUKA U BIUCAHHOMU B HETO;
BBIBOJMTH U MCIIOJIB30BaTh (DOPMYJIBI 1151
BBIYHCIICHUS TIOIIAH PaBUIBHOTO
MHOT'OYT'OJIbHUKA, €T0 CTOPOHBI U pasnyca
BIIMCAHHOM OKPYKHOCTH; pellIaTh 3aJja4u Ha

OcTeTHYEeCKoe
BOCITMTaHUE.
I'paxxnanckoe u
JTyXOBHO-HPABCTBEHHOE
BOCITMTaHUE.




MOCTPOCHUC MMPABUIIBHBIX MHOT'OYT'OJIbHUKOB;

dusuueckoe

OOBSICHATH TOHATHS JUIMHBI OKPY>KHOCTHU U BOCIIUTaHHE,
IUIOINAAM KPYTa; BEIBOIUTH (hOPMYJIBI IS dbopmupoBaHue
BBIYUCIICHUS [UTUHBI OKPY>KHOCTHU M JTUHBI KYJIbTYpBI 3J0POBbS U
JYTH, IUIOIIAAH Kpyra M IUIOIAA1 KPyTroBOIro HMOLMOHAJIBHOTO
CEKTOpa; MPUMEHSATH 3TH (POPMYJIBI IPH Onaromosyyusi.
peleHny 3a1a4
DKkonorngyeckoe
BOCIIUTaHUE
V. [leusicenus [lonsiTHE NBUKEHUS OOBACHATD, UTO TAKOE OTOOpAKEHUE ITatpuoTnueckoe
[TapannenbHblii IEpeHOC U IUIOCKOCTH Ha ce0A1 B KAKOM CIIy4ae OHO BOCIIUTaHHE

HOBOPOT

Pemrenue 3agau

KonTponbnas padorta Ne4

HA3BIBACTCS JIBIDKEHUEM TUIOCKOCTH;
OOBSICHATB, YTO TAKOE OCEBasi CAMMETPHS,
[EHTpaIbHas CHMMETPUS, MapaJLICIbHBII
MIEPEHOC ¥ MIOBOPOT; 0OOCHOBBIBATH, YTO ITH
0TOOpaXeHUsI TIOCKOCTHU Ha ce0sl SBISIOTCS
JB)KCHUSIMH; OOBSCHSTH, KAKOBA CBSI3b MEKIY
JBKCHUSMH H HAJIOKEHUSMU;
WITIOCTPUPOBATH OCHOBHBIE BHIBI JBMKECHHM,
B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPHBIX
poTrpamMm

[leHHOCTH HAY4YHOTO
MO3HAHUS

DKOJIOTHYECKOE
BOCIIMTAHHUC

VI. Hauanvnele ceedenus
u3 cmepeomempuu

MHororpasHuKu

Tena v mOBEpXHOCTH
BpalLleHUS

OOBACHATH, YTO TAKOE MHOTOTPAHHUK, €TO
rpanu, péOpa, BEpPIINHBI, AUATOHAIH, KAKOH
MHOT'OT'PAaHHHMK Ha3bIBACTCS BBIITYKJIBIM, YTO
TaKoe W-yTOoJbHas MpHU3Ma, e€ OCHOBAHUS,
OoKOBBIE TpaHu M OOKOBbIE PEOpPa, Kakas
npu3Ma Ha3bIBaeTCs MPSMOM U KakKast
HaAKJIOHHOM, YTO TaKOE BHICOTA MPU3MBI, KaKas
npu3Ma Ha3bIBACTCS MAPATUICIICIIUIICIOM U
KaKoi mapajuiesenumesi Ha3bIBaeTCst
IPSMOYTOIBHBIM; (POPMYITUPOBATH U
00OCHOBBIBATh YTBEPXKICHUS O CBOUCTBE
JMaroHajiel mapasulesenure/a u o KBaapare
JaroHa Il MPSMOYTOJIHHOTO
napaJuiesnenunesa; O0bsICHATh, YTO TaKOE
00BbEM MHOTOTPAaHHHKA; BBIBOJIUTH (C

I'paxxmanckoe u
JYXOBHO-HPAaBCTBEHHOE
BOCIIMTAHUE.

DKOJIOTHUECKOE
BOCIIUTAHUC

TpyoBoe BoCIIUTaHUE.




nomoinbio npuHnuna Kasansepu) popmyiny
00BEMa IPSAMOYTOIBHOTO MapaJuIeeUIeaa;
O0BSACHATH, KAKON MHOTOIPaHHUK Ha3bIBAETCS
NUPaMUJIOH, YTO TaKOe OCHOBAaHHE, BEPIINHA,
OOKOBBIC TpaHH, OOKOBBIE pEOpa M BBICOTA
NUpPaMU/Ibl, KaKas MUPaMuIa Ha3bIBACTCS
MPaBUJILHOM, YTO Takoe anodema mpaBUIbHON
NUPaMU/IbI, TPUBOAUTE GOPMYITy 00bEMa
MUPAMHUJIBI; OOBSICHATH, KAKOE TEJIO
HA3bIBAETCS LIMIUHAPOM, YTO TAKOE €T0 OCh,
BBICOTA, OCHOBAHUS, paJNyC, OOKOBast
MOBEPXHOCTh, 00pa3yroIne, pa3BEPTKA
OOKOBOH TTOBEPXHOCTH, KAKMMHU (HOPMYITaMU
BBIpaXaIOTCs 00BEM U IIIOIaAb OOKOBOM
MOBEPXHOCTH IHIIMHIIPA; OOBSICHATD, KAaKOE
TEJIO0 HA3bIBAETCSI KOHYCOM, YTO TaKOE€ €ro OCh,
BBICOTA, OCHOBaHHE, OOKOBasi TOBEPXHOCTH,
oOpa3ytomiue, pa3BEpTka OOKOBOI
MOBEPXHOCTH, KAKUMH (HOpMyTIaMH
BBIpaXalOTCsl 00BEM KOHYCA U IJIOMIAAb
OOKOBOI MMOBEPXHOCTH; OOBSICHATD, KaKas
MOBEPXHOCTh Ha3bIBaeTCs cpepoil u Kakoe Teno
Ha3bIBACTCS IAPOM, YTO TAKOE PanycC U
nuameTp cdepsl (mapa), Kakumu GopmyaamMu
BBIPAXKAIOTCSI 00BEM Iapa u Imionaas cQepsr;
M300paxaTh U Paclo3HaBaTh HA PUCYHKAX
pU3My, TapajuIeNenune N, TMPaMuIy,
WIMHJP, KOHYC, [Iap

VII.O6 akcuomax 006 axcmomax 5 [TaTpuoTnueckoe
naaHumMempuu IUIAHUMETPUH BOCIIUTaHHE
Iloemopenue. Pewenue 9
3a0au TpynoBoe BocniuTanue
Hroro 68
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