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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpammMa pa3paboTaHa Ha OCHOBE CJIEIYIOIUX JOKYMEHTOB:

» Oepepanbublii 3akoH OT 29.12.2012 roma Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

» OenepanbHBIN TOCYAAPCTBEHHBI 00pa30BaTENbHbIM CTaHAAPT OCHOBHOTO OOIIETro 00-
paszoBanus (B pen. ot 31.12.2015)

* [Ipumepnas ocHOBHast 00pa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO 00IIero 00pa3oBaHus;

* [IpumepHas mporpamMma no y4eOHbIM IpeameraM. Marematuka 7-9 Ki1acchl: IPOEKT. -

M.: IIpocBemienue, 2011 rox;

* [Iporpamma ocHOBHOro 001ero oopasopanus. I'eomerpus. 7-9 kiaaccol. ABTOPBI:
T. A. bypmucrpoBa (I'eomerpusi. Coopuuk padoyux nporpamm. 7 — 9 kaaccsnl / coct. T. A.
Bypmucrposa. /- M.: IlpocBemenne, 2011)

» GdenepanpHOro nepeyHs yueOHukoB Ha 2016-2017 yu. rox.;

* TpeboBanuii k MTO;

* YcraBa OVY;

Y OPUEHTHUPOBAHA HA MCIOJIB30BaHUE YUE€OHO-METOANMYECKOTO KOMIUIEKTA M0 TEOMETPUU
JI. C. Atanacsn u ap. «IIpocseiienue.

[Tporpamma paccuntana Ha 68 u/roa (2 yac/Hed.) B KaXJOM KJIacce B COOTBETCTBHHU C
['ogoBbIM KaneHAapHBIM Y4eOHBIM IpadukoM paboTsl mKoiabl Ha 2016-2017 ydeOHsIii roa u co-
OTBETCTBYET Y4YEOHOMY IUIaHY IIKOJIBI.

B npornecce npoxoxkieHus Marepralia OCyIECTBIsIETCS TPOMEXKYTOUHBIH KOHTPOJIIb 3Ha-
HUW ¥ YMEHUU B BHJIC CAMOCTOSITEIIBHBIX pa0OT, TECTOBBIX 3aJIaHUH, TBOPUYECKUX PaboT, MO MPo-
rpaMMe MpelyCMOTPEHbI TEMAaTUYECKHUE KOHTPOJIbHBIE padOThI, B KOHIIE KaXI0r0 Y4eOHOTo Toaa
— UTOroBasi KOHTPOJbHAs padoTa.



|. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA T’EOMETPUHA B7 -9
KIACCAX

Tpeboeanus K pezyibmamam 00y4eHUA U OCEOCHUA COOEPHCAHUA KypCa

[TporpamMma mo3BoJsieT JOOUBATHCS CIACAYIONINX PE3YJIBTaTOB OCBOCHUS 00Pa30BATEILHOM
POrpaMMbl OCHOBHOT'O 00OIIIET0 00pa30BaHuUs:

JINYHOCTHBIE!

1) cdopMUpPOBaHHOCTH OTBETCTBEHHOI'O OTHOIIEGHHUS K YYEHHIO, TOTOBHOCTb U
CIIOCOOHOCTH OOYyYaroIMXcss K CaMOPa3BUTHUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMH K
00y4YeHHIO U T0 3HAHUIO, BHIOOPY AalibHElIero oopa3oBaHusi Ha 0a3e OPUEHTHUPOBKHU B MUpPE
npodeccuit U MpoheCCHOHATBHBIX MPEANOYTESHUH, 0CO3HAHHOMY TIOCTPOSHUIO WHIUBUAYATBHON
00pa3oBaTeNbHOI TPACKTOPUU C YUETOM YCTOMYUBBIX [TO3HABATEIBHBIX HHTEPECOB;

2) chopMHpPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKHY;

3) chopMHUPOBAHHOCTh  KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIICHUU W
COTPYJIHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMH U MIQIIINMH, B 00pa30BaTeIbHON, OOIIECTBEHHO
MIOJIC3HOH, Y4eOHO-HUCCIIeI0BATEIILCKON, TBOPUCCKON U APYTUX BUIAX JIEATEIHHOCTH;

4) ymeHue SICHO, TOYHO, TPAMOTHO HM3JaraTh CBOM MBICIIM B YCTHOW U MUCHMEHHOW peyu,
MMOHMMATH CMBICIT TIOCTABJICHHOHN 3a7a4H, BBICTPAUBATH apTYMEHTAIIUIO, TPUBOUTE MPUMEPHI
KOHTPIIPUMEDHI;

5) mpeacTaBieHUE O MaTEMaTHYECKOM Hayke Kak cepe 4ermoBeuecKou NesaTeIbHOCTH, 00
sTanax e€ pa3BUTHs, 0 €€ 3HAYUMOCTH JJI Pa3BUTHUS [IUBHIIU3AIINH;

6) KPUTHUYHOCTh MBIIUICHUS, YMEHHE pACIIO3HABATh JIOTHYECKH HEKOPPEKTHHIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

7) KpeaTWBHOCTh MBINUICHHS, WHHUIIMATHBA, HAXOIIMBOCTh, AKTHBHOCTH IPU PEIICHUU
anredpanvecKkux 3ajad;

8) yMeHue KOHTPOJHMPOBATH TMPOIECC U pe3ynbTaT y4yeOHOW MaTeMaTHu4ecKOou
JEeSITENIbHOCTH;

9) cnocoOHOCTh K SMOLMOHAIBHOMY BOCIPHUSATHUIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUI.

MeTanpeaMeTHbIe:

1) yMeHHe CaMOCTOSTENILHO IJIAHWPOBATH AJbTEPHATHUBHBIC MYTH JOCTIDKEHHS IIEIICH,
OCO3HAaHHO BBIOMpaTh Hanbonee 3(pPeKTUBHBIE CIIOCOOBI pelIeHHs] YUeOHBIX U TTO3HABATEIbHBIX
3am1ad;

2) YMEHHE OCYIIECTBIATh KOHTPOJIb 10 PE3yJIbTaTy M MO CHOCO0Y JEHCTBUSA HAa YPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCHTB HE- 00XOIMMBIE KOPPEKTHBEI,

3) yMeHHe aJIeKBaTHO OIICHHBATh MPABHJIBHOCTh WU OIIMOOYHOCTh BBIMOJTHECHUS
yaeOHoOM 3a/1a4n, e€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

4) OCO3HAaHHOE BJIQJICHUE JIOTHYCCKHUMH JICHCTBHSIMHU ONPEACICHUS TOHSITHH,
000011IeHNS, YCTAaHOBJICHUSI aHAJIOTHH, KJIacCU(PUKAIIMK HA OCHOBE CaMOCTOSTEIILHOTO BBIOOpa
OCHOBaHUU U KPUTEPHUEB, YCTAHOBIECHUS POJOBUIOBBIX CBSI3EH;

5) yMeHWe yCTaHaBIMBATh MPUYUHHO-CICACTBEHHBIC CBS3H; CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3akitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTHH) U BBIBOIBL;

6) ymeHume co3gaBaTh, NPUMEHSITH H PEeOOPa3OBBIBATh 3HAKOBO-CHMBOJIHUYECKUE
CPEICTBA, MOJIENIA U CXEMBI JIJIsl peIIeHHs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

7) yMeHHME OpPraHH30BBIBATH YU4E€OHOE COTPYJHHUYECTBO M COBMECTHYIO JEATEIBHOCTD C
YUUTEIEeM U CBEPCTHHUKAMH: OMPENEeNsITh e , pacipeaeneHue QyHKINA U pojel y4acTHUKOB,
B3aUMOJICCTBHE M 00mKe CrocoObl pabOTH; YMEHHE paboTaTh B TPYIIE: HAXOAWTH 00IIee
peleHrne W paspemarh KOH()IUKTEI Ha OCHOBE COTJIACOBAHMS TMO3UIMN U y4€Ta WHTEPECOB;
CIIymath naptaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

8) copmupoBaHHOCTH Y4eOHOU U OOIIEHOIH30BATEIBCKONH KOMIIETEHTHOCTH B O0JIACTH
WCITOJIH30BaHUS MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-koMIieTeHTHOCTH);

9) mnepBoHauYabHBIC MPEICTABICHUS 00 HAEAX M O METOJaX MaTeMaTUKH Kak 00
YHHUBEPCATbHOM SI3bIKE HAYKU M TEXHUKH, O CPEJCTBE MOJCIUPOBAHUS SIBIIEHUHN U MPOIIECCOB;



10) ymeHue BHICTh MaTEeMaTHYECKYIO 3aJady B KOHTEKCTE MPOOJEMHOW CUTyallud B
JIPYTUX AMCLHUILIMHAX, B OKPYKAIOIIEH JKA3HH;

11) ymeHHMe HaXOJWTh B Pa3IMYHBIX HCTOYHHKAX HH(OPMALUIO, HEOOXOIUMYIO JUIs
pelIeHUsT MaTeMaTHYeCKuX NpoOsieM, U NPEeACTaBIATh €€ B IOHATHOW (opme; MPUHHUMATh
pelIeHHE B YCIOBUSAX HEMOIHON U N30BITOYHOM, TOUHOW U BEPOATHOCTHOW MH(OPMALINY;

12) yMeHue NOHMUMATh M HCIOJB30BAaTh MAaTEMAaTHYCCKUE CPEACTBA HATJISJHOCTH
(pUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUIsl WJUIFOCTPALIMU, UHTEPIPETAL[UH, apTyMEHTALIUH;

13) yMmeHMe BBIIBHraTh THIIOTE3bl IPU pELHICHHHM Y4eOHBIX 3amad M I[IOHUMATh
HE00XOUMOCTb UX ITPOBEPKU;

14) ymeHue NPUMEHSITh WHIYKTHBHBIC U JACAYKTUBHBIC CIOCOOBI PACCYKACHHU, BHICTh
pa3IMyYHbIE CTPATETUH PEUICHMs 3a/1a4;

15) moHUMaHHE CYHIHOCTH ITOPUTMHYECKUX IPEIIUCAHUI U yMEHHE JIeHCTBOBATh B
COOTBETCTBUHU C IPEIJI0KEHHBIM aJITOPUTMOM;

16) yMeHHEe CaMOCTOSITENFHO CTaBUTH LIENHU, BHIOMPATh M CO3JaBaTh AITOPHUTMBI IS
pelieHus y4eOHBIX MaTEeMaTHIECKUX MTPOOIIeM;

17) yMeHue IUIaHUPOBATh M OCYIIECTBISTH JEATEIbHOCTh, HANPABICHHYIO HA PEILICHUE
3aJa4 UCCIIEI0BATEIbCKOIO XapaKTepa.

npeIMeTHbIe:

1) oBnaneHue 6a30BbIM MOHATUHHBIM amnmapaToOM [0 OCHOBHBIM pa3feliaM COJAEp KaHMS;
npezcTaBieHne 00 OCHOBHBIX M3y4aeMbIX HOHATHUSAX (YMCIO, TeoMeTpuyeckas Qurypa) Kak
BOXHEHIINX MaTEeMaTHUYECKUX MOJIENIX, IO3BOJIAIOIIMX ONMCHIBAaTh M HU3Yy4aTb peajbHbIC
IIPOLIECCHI U SIBJICHUS,

2) ymeHue paboTaTh C€ TE€OMETPUYECKUM TEKCTOM (aHAIU3UpOBATh, W3BIIEKATh
HE00X0uMyl0 HHGPOPMALMI0), TOYHO U TPaMOTHO BBIPAXKaTb CBOM MBICIM B YCTHOH U
INUCbMEHHOW peYd C [PUMEHEHHUEM MaTEeMaTHMYeCKOH TEpPMHHOJIOTMM U  CHMBOJIHUKH,
UCIOJIb30BaTh Ppa3JIMUHbIe S3bIKM MAaTE€MaTUKH, HPOBOJIUTH KiACCU(UKALUU, JIOTUYECKUE
000CHOBaHHS, JOKa3aTEIbCTBA MAaTEMaTUYECKUX YTBEPKICHUI;

3) oBiajeHNE HaBBIKAMU YCTHBIX MUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCICHUH;

4) oBnaJeHHE T'EOMETPUYECKUM SI3bIKOM, YMEHHE HCIOJIb30BaTh €ro MJisi ONHCAHUs
IIPEIMETOB  OKPYKAlOIEro  MHpPA; Ppa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUN U
M300pa3uTEIbHBIX YMEHUH, IPUOOPETEHNE HAaBBIKOB T€OMETPUUECKUX TOCTPOEHUN;

5) ycBoeHME CUCTEMaTHUeCKUX 3HaHUN O MIIOCKUX (UTypax U UX CBOMCTBAX, a TaKKe Ha
HarjsiHOM YpOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TelaX, YMEHHE IPUMEHSTh
CUCTEMATUYECKUE 3HAHUSA O HUX JUISl PELICHHUs] TEOMETPUUECKUX U MIPAKTUYECKUX 33]1a4ax;

6) yMeHue M3MepATh JJIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJIB30BaTh (OPMYJbI AJIs
HaXO0XKJICHUS EPUMETPOB, TUIOMIAeH 1 00bEMOB reOMETPHUECKUX (pUryp;

7) yMeHue NpUMEHSATh M3yYeHHbIE MOHSTHSA, PE3YyNbTAaTbl, METOJbI JUIsl pEIICHUs 3aaad
IIPAKTUYECKOI0 XapakTepa M 3aJad U3 CMEXHBIX JUCLHUIUIMH C HCIOJIB30BAHUEM IIPH
HEO0OXOIUMOCTH CIPABOYHBIX MATEPHATIOB, KAJIBKYISTOPOB, KOMIIBIOTEPA.

Ilnanupyemoie pe3yniomamol uzyuenus Kypca ceomempuu ¢ 7 — 9 Knaccax

Harnsanas reomerpust

BrinyckHUK HAY4YHTCH:

1) pacno3HaBaTh Ha uyepTekax, PUCYHKaX, MOJEISIX M B OKPYKAIOIIEM MHpE IJIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHEe (QUTYPHI;

2) pacno3HaBaTh pa3BepTKHU KyOa, MPSIMOYroJbHOTO Mapajljiesienuneaa, NpaBuIbHON Mu-
pamuibl, IAJIUHAPA U KOHYCA;

3) ompenensaTh MO JIMHEHHBIM pa3MepaM Pa3BEpPTKU (PUTyphl JUHEHHBIE pa3Mephl caMoi
¢burypsl u H2060poT;

4) BBIUUCIATH 00BEM MPSAMOYTOJILHOTO MapajliesIeuIe N1a;

BBINyCKHUK MOJIYYUT BO3MOKHOCTD:

5) BBIUUCIATHE O00BEMBI MPOCTPAHCTBEHHBIX N€OMETPUUYECKHX (UIYp, COCTABIEHHBIX HMX
IIPSIMOYTOJIBHBIX IIaPAJIJICIICIIUIIEIOB;

6) yriayOuTh 1 pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpaX;

7) NpUMEHATH NOHATUE PA3BEPTKU JUISl BBIITOJIHEHUS IPAKTUUECKUX PacyeTOB.



I'eomeTpuuyeckue puUrypsl

BbINyCKHUK HAYYMTCS:

1) monb30BaTHCS A3BIKOM FEOMETPHUM AJISI ONUCAHUS MIPEAMETOB OKPYXKAIOIIEro MUPa U UX
B3aMMHOI'O PACTIONOKECHHS;

2) pacrno3HaBaTh M M300pa’kaTh HA YEPTEXKAX M PUCYHKAX T€OMETPUYECKHE (QUTYPHI U HX
KOH(pUrypamnuu;

3) HaXOIUTh 3HAYECHUS JUIMH JIMHEHHBIX AJIEMEHTOB (UTYp M MX OTHOILEHHS, IPATYCHYIO
Mepy YIJIOB OT 0° o 180°, MIPUMEHSIS OTIPE/ICIICHHS, CBOMCTBA M MPU3HAKK (PUTYP U MX DJIEMCH-
TOB, OTHOIIIEHUS! PUTYP (PaBEHCTBO, MOAO0NE, CHMMETPHH, TOBOPOTA, TApAILICITBHBIN TIEPEHOC);

4) onepupoBaTh C HA4YaJbHBIMHU MOHSITUSIMU TPUTOHOMETPUU U BBIMOIHITH dJIEMEHTAapHbIC
orepanuu HaJ QYHKIUSMH YTIIOB;

5) pemath 3a1a4M Ha JI0Ka3aTeIbCTBO, ONMMPASCh HA M3YUYEHHbIE CBOMCTBA (PUTYp U OTHO-
LIEHUH MEXAY HUMH U IPUMEHSISI U3yYEHHBIE METO/IbI JOKA3aTENIbCTB;

6) pelaTh HECIOXHbBIE 33]]Ja4l Ha MIOCTPOEHUE, MPUMEHSSI OCHOBHBIE aJITOPUTMBI ITOCTPOE-
HUS C IIOMOILBIO LIUPKYJIS U JIMHENKY;

7) peumiath NpocTenIINe MIaHUMETPUYECKUE 3aa4U B IPOCTPAHCTBE.

BbInyCKHUK MOJYYHUT BO3MOKHOCTb!

8) oBIaIeTh METOJAMU PEUICHHS 3a/lad Ha BBIYMCIEHUS M J0Ka3aTelbCTBA: METOAOM OT
IPOTHBHOTO, METOZOM IOAOOHS, METO/IOM Iepedopa BapHAHTOB M METOJOM T€OMETPHYECKHX
MECT TOYEK;

9) mpuobpecTy ONMBIT MPUMEHEHUS ANreOpandecKoro 1 TPUTOHOMETPHYECKOTO armapara u
u7eH IBMKEHHS MPU PEHICHUH T€OMETPUYECKHX 3a7ay;

10) oBnageTh TpaAULMOHHON CXEMOW pEeLIeHMs 3a]a4 Ha [TOCTPOEHHUE C IOMOIIbIO LIUPKY-
71 ¥ TUHEHKU: aHalIN3, MOCTPOCHUE, 10KA3aTeLCTBO U UCCIIEIOBAHHUE,

11) HayuuThCs pemars 3a7a4yu Ha IOCTPOEHUE METO/I0M I€OMETPHUUECKOI0 MECTAa TOUYEK U
METOJIOM MOA00HS;

12) mpuoOpecTu OMBIT MCCIETOBAHUS CBONCTB IUIAHUMETPUUECKUX (UTYP C MOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPaMm;

13) nproOpecT ONBIT BHINOIHEHUS POEKTOB 10 TeMaM: «I'eomeTpuueckue npeoOpa3oBa-
HUS Ha TUIOCKOCTHY, «IlocTpoeHne oTpe3KkoB 1o Gopmye.

N3mepenne reoMmeTpu4ecKux BeJIUYHH
BrInyCKHUK HAYyYHMTCA:
1) ucmonb30BaTh CBOMCTBA U3MEPEHHS [UIUH, TUIOMIACH U YIJIOB PU PEIICHUH 3a/1a4 Ha
HaXO0X/IEHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI AYTH OKPY>KHOCTH, I'pagyc-
HOM MepBI yIia;
2) BBIYHCIATH JUTUHBI JIMHEWHBIX 3JEMEHTOB (QUTYp W WX YIVIbI, MCHOJB3Ys (HOPMYIIBI
JUIMHBI OKPY>KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMyJIbl TUIOMIaAeH GUryp;
3) BBIMMCIATH MJIOMIAAN TPEYTOIBHUKOB, MPSIMOYTOJBHUKOB, APAJLIEIIOrPAMMOB, Tpare-
LU, KPYTOB U CEKTOPOB;
4) BBIMHCIATH JUTMHY OKPYXKHOCTH, JUTHHY JYTH OKPYHOCTH;
5) pemaTh 3a/1a4M Ha JI0KA3aTEIbCTBO C UCIIOJIB30BAaHUEM (OPMYJ JITHHBI OKPYKHOCTH H
JUTMHBI 1yTU OKPYKHOCTH, GOpMYJI IIoImaneil puryp;
6) pemaTh MpaKTHYECKHE 3a]a4H, CBSI3aHHBIC C HAXOXKJICHUEM T'€OMETPHUECKHX BEIUYHH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPECTBA);
BbIyCKHUK MOJIYYHT BO3MOKHOCTb!
7) BBIUKCIATH TUIOIMIAAU GUTYp, COCTABIEHHBIX UX JIBYX MJIU O0jee MpsSMOYTroiIbHUKOB, Ma-
paJlIesIorpaMMOB, TPEYTOJIbHUKOB, KPYTra U CEKTOPA;
8) BBIYMCIATH IJIOMIAAM MHOTOYTOJIbHUKOB, MCIOJB3YSl OTHOILIEHHUS PaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;
9) nmpuobpecTH OMBIT MPUMEHEHHS aNreOpandecKoro U TPUTOHOMETPUUECKOTO amnmapara u
UAEH IBMKEHUS NPU PELICHUH 3a/1a4 HAa BBIYUCIIEHUE IUIOMAEH MHOTOYT OJIbHUKOB.



Koopaunarsi

BBINTyCKHUK HAYYHTCSI:

1) BBIUNUCIIATH JJIINHY 0Tpe31<a 110 KOOpI[I/IHaTaM €Iro KOHIOB, BBIYHUCJIATH KOOpIII/IHaTI:I ce-
PCIMHBI OTPE3Ka;

2) UCIOJIb30BaTh KOOPAMHATHBIN METO/ JUISl U3YYEHHSI CBOMCTB IPSAMBIX U OKPY>KHOCTEH;

BBINTYCKHHUK MOJYYUT BO3MOKHOCTD!

3) OBJIAACTH KOOpI[I/IHaTHLIM METOAOM peIJ_ICHI/ISI 3a4a4 Ha BbIYUCIICHUC U JOKA3aTCIIbCTBO,

4) nmpuoOpecTH OMBIT MCIIOIH30BAHKUS KOMITBIOTEPHBIX MPOrpaMM IS aHaJIHM3a YaCTHBIX
CJIy4aeB B3aUMHOTO PACTIOJIOKEHUSI OKPYKHOCTEH U MPSIMBIX;

5) nprOOPECTH ONBIT BBIMOJIHEHHS MPOSKTOB Ha TeMy «lIpruMeHeHHe KOOpIUHATHOIO Me-
TOdA HpI/I peH_IeHI/II/I 3a1a4 Ha BBIYUCJIICHHUEC U J0KA3aTCIbCTBO».

BekTopsl

BBITyCKHUK HAY4YHTCHA:

1) onepupoBaTh C BEKTOpaMHU: HaXOAUTb CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3a/IaHHBIX
TFE€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIN ITPOU3BEIECHUIO 3alaHHOI0 BEKTOPA HA YUCIIO;

2) HaXOAUTH JJIsl BEKTOPOB, 33JJaHHBIX KOOpJMHATAMM: JUIMHY BEKTOpa, KOOPAUHATHI CyM-
MBI U Pa3HOCTH JIBYX U 0oJiee BEKTOPOB, KOOPIMHATHI IPOU3BEIEHHUS BEKTOpa HA YUCIIO, TPUMe-
HSIS1 TIPU HEOOXOZMMOCTH COYETaTENIbHBIN, TIEPEMECTUTENBHBIN U PacIIpeIeITENbHBINA 3aKOHBI;

3) BBIYMCIATH CKAIIPHOE MPOU3BEIEHUE BEKTOPOB, HAXOAUTh YIOJI MEX/y BEKTOpaMH, yc-
TaHABJIMBATh NEPIICHAUKYJISPHOCTD IPSIMBIX.

BBIITyCKHUMK MOJTyYHT BO3MOKHOCTD:

4) oBnazeTh BEKTOPHBIM METO0M JJISl PELEHUS 3aa4 Ha BBIYUCIIEHUE U JI0Ka3aTEIbCTBO;

5) npuoOPECTH OMBIT BHINOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHne BEKTOPHOro MeTona
IIPU PELLIECHNN 3a/1a4 Ha BBIYUCIICHUE U JOKA3aTEIbCTBOY.



Il. COAEPKAHUE KYPCA

Harasinnas reomerpus.

Harnsguele mpencraBieHUss O MPOCTPAHCTBEHHBIX (Qurypax: KyO, mHapauiesenumnen,
npus3Ma, mupamuia, map, chepa, Konyc, nnwiauHap. M3o0paxeHnne mpocTpaHCTBEHHBIX (DUTYD.
[Ipumepsl cedyenuit. MuororpanHuku. [lpaBuibHble MHOTOrpaHHUKHU. [IpuMepbl pa3BepTOK
MHOTOTPaHHUKOB, LIUJIMHJpAa U KOHYCA.

[Tonsitue o6beMa: eauHULIBI 00beMa. OObeM IPSIMOYTOJILHOTO Napasliesenumnea, Kyoa.

I'eomeTpnueckune purypsl.

[Ipambie u yribl. Touka, npsmasi, IIOCKOCTb. OTpe3ok, Jyd. Yroa. Bunel yrios.
BeprukansHbie 1 cMeKHBIE yIUibl. buccekTpuca yria.

[TapanmnensHble U nepecekarouecs: npsamble. [leprnenaukynspasie npsimbie. Teopemsl 0
[apaJuIeIbHOCTU U NMEPIEHAUKYISIPHOCTH MPSAMBIX. YTJIBI C COOTBETCTBEHHO MapaljIelIbHBIMU U
NEePIEeHIUKYIAPHbIMUA cTOpoHamu. [lepneHaukynsp v HakiIoHHas K mpsmol. CepeauHHBII
NEPIEHIUKYIISAP K OTPE3KY.

['eomeTrpuyeckoe Mecto Touek. CBoiicTBa OUCCEKTPHUCHl yIyla U CEPEIUHHOTO
NEPIEeHIUKYIIApA K OTPE3KY.

Tpeyronbuuk. BbIcOThI, MenuaHa, OWCCEKTpUCa, CpEOHSS JUHUS TPEYyroJbHHKA.
PaBHOOepeHHBIE M PABHOCTOPOHHHE TPEYTOJLHUKHU; CBOMCTBA W MPHU3HAKH PaBHOOEIPEHHOTO
TpeyroibHuka. Ilpu3Haku  paBeHCTBa  TpeyroibHHKOB. HepaBeHCTBO  TpeyrojbHHUKA.
CooTHoIIeHHE MEX/ly CTOPOHAMU M YIJIaMU TPEyroJIbHUKA.

Cymma yriioB TpeyronbHuKa. BHemnue yribl TpeyronbHuka. Teopema ®Daneca. [Tonobue
TpeyroasHUKOB. Ilpu3Haku momnobust TpeyroiabHHKOB. Teopema [Iudaropa. Cunyc, xocunyc,
TAQHT€HC, KOTAaHT€HC OCTPOro Yriia MPsIMOYTOJIbHOTO TpeyrojbHUKa W yriaoB oT 0 1o 180°;
IpUBEIEHUE K oOcTpoMy yrily. PelieHue mnpsMOYrojbHbBIX TpEyrojbHUKOB. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. MDOpMyJbl, CBA3BIBAIOIINE CHUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OJHOIO U TOro ke yria. PelieHne TpeyroJbHUKOB: TeopeMa KOCHHYCOB M Teopema
CHUHYCOB. 3aMeyaTebHble TOUKH TPEYrOJIbHUKA.

YerbsipexyronpHuk. [lapamnenorpamm, ero cBoiictBa M npu3Haku. [IpsaMoOyronbHUK,
KBaJpar, poM0, UX CBOMCTBA U NpU3HaKU. Tpaneuus, CpeiHss TMHUS TPareluu.

MHuoroyronsHuk.  Beimyknsle  MHoroyroiapHuku. Cymma  yIVIOB  BBIIIYKJIOTO
MHOTOYyrojbHUKa. [I[paBuIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocth u Kpyr. [yra, xopma. Cektop, cerMeHT. LleHTpanbHbIil yroi, BIHCAHHBIN
yroJ, BeJIMYMHA BIMCAHHOIO yriia. B3anMHoOe pacrnoso’keHue NpsMOil U OKPYKHOCTH, IBYX
okpyxHocTell. KacarenpHas U ceKkymias K OKpY)KHOCTH, UX CONCTBa. BrivicaHHbBIE U ONMCAHHBIE
MHOTOYTOJIbHUKU. OKpPYKHOCTb, BOMCAHHAsI B TPEYTOJIBHUK, U OKPY>KHOCTb, ONKUCAaHHAs OKOJIO
TpEeyrojabHUKa. BrincanHsle 1 onucaHHbIE OKPYKHOCTH IPAaBUIBHOIO MHOTOYTIOJIbHUKA.

['eomerpuueckue npeodpazoBanus. [lonarue o paBenctBe ¢uryp. [loHsTue 0 ABMKEHUU:
oceBasi U ILIEHTpajJbHAas CHUMMETPHUH, MapajjielbHbli mepeHoc, noBopoT. Ilonstue o momobue
buryp v roMOTETHH.

[ToctpoeHne ¢ moMOWIBIO LMPKYNIS M JUHEHKH. OCHOBHBIE 3a7aud Ha IOCTPOECHHE:
JIeJIEHHEe OTpe3Ka MOIoIaM; IIOCTPOEHHUE YIJIa, PaBHOTO TaHHOMY; ITOCTPOEHHE TPEYroJbHUKA 110
TPEM CTOpPOHAM; IOCTPOCHHME MEPINEeHAMKYJspa K MPSMON; MOCTPOEHHE OMCCEKTPHUCHI YIIa;
JIeJIEeHUE OTpe3Ka Ha N paBHBIX YaCTEH.

Pemenune 3agau Ha BBIUMCIIEHME, JOKAa3aTEIbCTBO M IIOCTPOECHUE C HCIOJIB30BAHUEM
CBOMCTB U3yueHus Gpuryp.

HN3mepenne reoMeTpu4ecKux BeJIHYHH.

Jnuna otpeska. PaccrossHue ot Touku 10 npsmoil. PaccTosHue mMexay mapaiieabHbIMU
MPSMBIMHU.

[IepumeTp MHOTOYTOJIbHUKA.

JliMHa OKpYXHOCTH, YHMCIIO T; JUIMHA OKPYXHOCTU. I'pagycHas Mepa yria, COOTBETCTBHE
MEX1y BEIMYMHON HEHTPaIbHOTO yIiia U JUIMHOM 1yTH OKPYKHOCTH.

[Tonstne mmomanu IIOCKUX ¢(uryp. PaBHOCOCTaBleHHBIE W PABHOBEIUKHE (DUTYPHI.
[Tnomane npsimoyronbHuka. [Inomaau napaiienorpamMmma, TpeyrojibHUKa U Tpanenuu. [lnomans
MHOroyrojbHuka. Ilnomane kpyra u miomans cexkropa. COOTHOLIEHHE MEXIY IIIOLIAASIMU



noI00HBIX uryp.

Pemenne 3amay Ha BBIUMCIEHHWE W J0KA3aTEIbCTBO C HCIOJIB30BAHWEM H3YYEHHBIX
bopmyst.

Koopaunartsl.

VpaBuenue npsamon. Koopaunarsl cepeaunbl orpe3ka. Dopmynia pacCTOSHUS MEKIY
JByMsI TOUKaMU IIJIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH.

BekTopsl.

Jnuna (moxynb) BekTopa. PaBenctBo BekTopoB. Kosmumneapusie BekTopbl. KoopaumHathl
BEKTOpa. YMHOXXECHHE BEKTOpa Ha 4YHUCJIO, CyMMa BEKTOpPOB, PA3JI0KEHHE BEKTOPA IO IBYM
HEKOJUIMHEapHbIM BeKTOopaM. CKalsipHOE TPOU3BEIEHNE BEKTOPOB.

TeopeTuKO-MHOKeCTBEHHbIE IIOHATHS.

MHOX€ECTBO, AJIEMEHT MHOYKECTBA. 3a/laHHE€ MHOXECTBA IMEPEUNCICHUEM HIIEMEHTOB,
XapaKkTepUCTHUECKUM cBoiicTBOM. [lonMHOXkecTBO. OObEeIMHEHNE U TTEPEeCeUeHIUE MHOKECTB.

DJIEeMEeHTHI JIOTHKH.

Onpenenenne. AKCHMOMBI M Teopembl. JlOKa3aTelbCcTBO OT MPOTUBHOrO. Teopema,
oOpartHast nanHoi. [Tpumep u KoHTpIpUMED.

[TonsiTue O pPaBHOCWIIBHOCTH, CJE€IOBAaHUU, YHOTpPEOJIEHUE JIOTMUECKUX CBA30K €CIH ...,
TO..., B TOM U TOJBKO TOM CIly4ae, JOTUYECKUE CBI3KHU U, UIIN.

I'eoMeTpust B HCTOPHYECKOM Pa3BUTHH.

Ot 3emnemepus k reomerpun. [ludarop u ero mkona. danec. Apxumen. [loctpoenue
IIPaBWJIbHBIX MHOTOYroJbHUKOB. Tpucekuus yrina. Ksagparypa kpyra. Y aBoenue kyoa. Vcropus
yrcna . 3omotoe ceuenue. «Hauana» Epknuaa. JI. Ditnep. H.U. Jlo6aueBckuii. Mcropus naroro
IIOCTYJIaTa.

H300peTenne MeToaa KOOPIUHAT, MO3BOJISIONIETO MEPEBOIUTH T€OMETPUUECKUE OOBEKTHI
Ha s3bIKk anreOpel. P. Jlekapt m II. ®epma. Ilpumepsl pa3auuHBIX CHUCTEM KOOpIMHAT Ha
MJIOCKOCTH.



I1l. TEMATUYECKOE IINTAHUPOBAHUE

Temaruueckoe MIaHUPOBAHUE PACCYMTAHO HA MpeaMeTHYIO JuHuI0 yueOnukos JI. C. AtanacsHa
U Ipyrux. 7-9 kaaccel, ¢ y4€TOM IMPOXOXKICHUS Kypca reoMeTpuu: 7 Kiacc — 68 yacoB, 2 yaca B
Hezelo; 8 kirace - 68 yacos, 2 yaca B HeJel0; 9 kirace - 68 gacoB, 2 yaca B HEJIEINIO.

Tabnuia TeMaTH4ecKoro pacipeesieHns KOJTMUECTBa 4acoB

7 Kaace
Ne Coaepsxanue yueOHOro MaTepuaJa KOAM1ecTEO 1C0B
TeMbl | (pa3iesibl, TeEMbI)
1 HauanbHble reoMeTpUYecKre CBEICHHS 10
2 TpeyroabHUKH 17
3 [TapannensHbie npsMbIe 13
4 CooTHOLIEHNE MEXAY CTOPOHAMHU M yIJIaMU TPEYTOJIb- 18
HUKa
5 IToBTOpEeHUE 10
Hroro 68 u
8 kiacc
1 YeThIpexXyroJbHUK 14
2 ITnomane 14
ITono6HbBIE TPEYTrONBHUKH 19
3 OKpYy>KHOCTH 17
4 IloBTOpeHune 4
Hroro 68 u
9 ky1ace
1 ITonsiTne BeKTOpa 8
2 MeTo1 KOOpAMHAT 10
3 CooTHoIIEHNE MEXTy CTOPOHAMH U YTIIaMH TPEYTOJIb- 11
HuKa. CKaIsIpHOE POM3BE/ICHHE BEKTOPOB
4 JUIMHa OKPY>KHOCTH M IIJIOLIa/lb KpyTa 12
5 JIBroxeHue 8
6 HauanbHble CBEICHNS U3 CTEPEOMETPHH 8
7 006 akcuoMax IIAHUMETPUH 2
8 IToBropenue. Pemenue 3amau 9
HTroro 68 u

OcHOBHOe co/iep:KaHue M0 TeMaM

XapakTepucTHKA OCHOBHBIX BU/I0OB €SITEJIbHOCTH
YYeHHMKa (HA YPOBHE Y4eOHBbIX J1eiicTBH)

7 kJaacc

1. HayanbHbie

reoMerpuueckue ceeacHus 10 9.

IIpsimas 1 otpesok. JIyu u yroi.
CpaBHEHHE OTPE3KOB U yrioB. N3me-
peHue oTpe3KoB. M3mepeHue yrios.
[IepieHAUKYIApHBIE IIPSIMBIE.

OOBACHATD, UTO TAKOE OTPE3OK, Y4, YTojl, Kakue (Urypbl
Ha3BIBAIOTCS PaBHBIMH, KaK CPaBHUBAIOTCS U U3MEPSIFOTCS
OTPE3KH U YITIbI, YTO TAKOE TPAILyC ¥ TpajycHast Mepa yria,
KaKOM yroi Ha3bIBAaeTCS TPSMBIM, TYIBIM, OCTPBIM, pa3-
BEPHYTBIM, UYTO TaKOE CEPEAMHA OTPe3Ka M OMCCeKTpuca
yIi1a, KaKue yriibl Ha3bIBAIOTCS CMEXKHBIMU U KaKUe BEpPTHU-
KaJIbHBIMU; (DOPMYITHPOBATh M 0OOCHOBBIBATH YTBEP KICHUS
0 CBOMCTBAX CMEKHBIX U BEPTHUKAIBHBIX YIJIOB; O0BSCHSTH,




KaKue MpsiMble Ha3bIBAIOTCS MEPIEHIUKYISPHBIMU; (opMy-
JIMPOBATh U OOOCHOBBIBATH YTBEPIKJICHUE O CBOWCTBE JABYX
NPSIMBIX, TIEPIEHANKYIAPHBIX K TPEThEHl; H300paxkaTh U pac-
MI03HABATh YKa3aHHBIE MPOCTEHIIIE (PUTYphI HA YePTEXKaX;
pemiaTk 3a/1a4u, CBA3aHHbIE C STUMH MPOCTEHIIUMU (pury-
pamu

. Tpeyronbauku 17 4.

IIpu3Haku paBeHCTBA TPEYrOJILHU-
KOB. Menanbl, OUCCEKTPUCHI U BbI-
COTBI TPEYTOJIbHUKA. 3a/1a4M Ha I10-
CTPOCHHE.

OOBACHATH, Kakast PUTypa Ha3bIBACTCS TPEYTOIILHUKOM, YTO
TaKOE BEPILUMHBI, CTOPOHBIL, YITIbI ¥ TIEPUMETP TPEYrOJIbHUKA,
KaKOW TPEeyrojJbHUK Ha3bIBaeTCs PAaBHOOEAPEHHBIM U KaKOH
PABHOCTOPOHHMM, KaKH€ TPEYrOJIbHUKH Ha3bIBAIOTCS PaBHBI-
MH; U300pakaTh M PACHO3HABATh HAa YePTEXKaxX TPEYToJib-
HUKH U UX 3JIEMEHTHI; (OpMYIMPOBATh U JJOKA3bIBaTh TEO-
pPEMBI 0 IPU3HAKaX PAaBEHCTBA TPEYrOJIbHUKOB; OObSICHSTD,
YTO Ha3bIBACTCS IEPICHANKYIISIPOM, IPOBEACHHBIM U3 JaH-
HOM TOYKH K JJAHHOU MPSMOIL; (POpMYIHPOBATh U IOKA3bIBATH
TEOpEMY O MEPIEHAUKYISAPE K NPAMOI; OOBICHATH, KaKue
OTPE3KU Ha3bIBAIOTCSI METMAHON, OMCCEKTPUCON U BHICOTOM
TpEeyroJibHUKa; (OPMYIIMPOBaTh U JIOKa3bIBaThb TEOPEMBI O
CBOMCTBaX paBHOOEAPEHHOI'0 TPEYroJIbHUKA; PellaTh 3a-
Jlauy, CBA3aHHBIE C IPU3HAKAMH PaBEHCTBA TPEYTOJbHUKOB
Y CBOMCTBaMHU paBHOOEPEHHOIO TPEYrOJIbHUKA; '(DOpMYJIH-
POBaTh OIPEENICHNE OKPYKHOCTH; OOBSICHATD, UTO TAKOE
LIEHTP, painyc, XOpJa U TUaMeTp OKPYKHOCTH; perarh po-
cTedIIne 3a/1aui Ha OCTPOEHUE (IIOCTPOEHHE YIJIA, PABHOTO
JTAHHOMY, TTIOCTPOEHNE OUCCEKTPUCHI YIJIa, IIOCTPOSHHE Iep-
HNEHIUKYISIPHBIX MPSIMBIX, TOCTPOEHUE CEPEIMHBI OTPE3Ka)
u OoJiee CI0XKHBIE 3a/1a41, UCTIONB3YIOIINE YKa3aHHbIe
IIPOCTEHILINE; COMOCTABIIATH ITOJIyYEHHBIN PE3YIIbTAT C YCII0BU-
€M 3aJ1a4M; AaHAJIU3UPOBATH BO3MOXKHBIE CIIy4au

3. ITapannensHble npsMble 13 4.

[Tpu3Haku napamiesbHOCTH IBYX
OpSAMBIX. AKCHOMa MapajuieIbHOCTH
JIBYX MPSIMBIX

DopMyJIMPOBATh ONPEAEICHUE NAPATUIEIBHBIX TIPSIMBIX;
OOBSICHITH C TIOMOIIBIO PUCYHKA, KAKUE YTIIbI, 00pa3oBaH-
HbIE [IPU TIEPECEUCHUN JIBYX IMPSAMBIX CEKYIIECH, Ha3bl-
BAIOTCSl HAKPECT JICKAIUMU, KAKHE OJJHOCTOPOHHUMU U
KaKre COOTBETCTBEHHBIMU; (DOPMYITHPOBATH U JJOKA3hIBATH
TEOPEMBI, BEIPAKAIONIUE MPU3HAKK MMAPAIIICILHOCTA JIBYX
MIPSIMBIX; OOBSCHS T, UTO TAKOE aKCHOMBI TEOMETPHH U KaKHe
aKCHOMBI YK€ HCIOIb30BANINCH paHee; popMyIHpoBaTh
AKCUOMY MapaJUIEIIbHBIX IPSIMBIX U BBIBOJAMUTH CIICICTBUS
u3 He€; (hOpMYIHPOBATh U JOKA3BIBATH TEOPEMBI O CBOHCT-
BaXx MapaUIeIbHBIX PSMBIX, 0OpaTHBIE TEOpEMaM O MpU3Ha-
Kax MapaJuIeJIbHOCTH, CBSI3aHHBIX C HAKPECT JIEXKAIIMMHU, CO-
OTBETCTBEHHBIMH U OJIHOCTOPOHHUMHU YIJIAMH, B CBSI3U C 3TUM
OOBSCHSITh, YTO TAKOE YCIIOBHE U 3aKIIIOYCHUE TEOPEMBI, Ka-




Kasi TeopeMa Ha3bIBACTCsi OOPATHOM MO0 OTHOIIEHHIO K TAHHOM
TeopeMe; OOBSCHSTh, B YEM 3aKITFOUACTCS METOJ JI0KA3aTelh-
CTBa OT IPOTHUBHOTO: (POPMYIIMPOBATH U JIOKA3bIBATh TEOPEMBI 00
yIJ1ax ¢ COOTBETCTBEHHO MAPAJUICIIbHBIMU U TEPIICHIUKY-
JIAPHBIMU CTOPOHAMU,; IPUBOANUTH IMTPUMCPBI UCITIOJIb30BaAHUS
ATOr0 METOJIA; PelIaTh 3a/1a4k Ha BHIYMCIIEHHE, I0Ka3aTellb-
CTBO U MIOCTPOCHHUE, CBA3aHHBIE C MapalIeIbHBIMU IPSMBIMU

4. COOTHOIIIEHHE MEXK/Ty CTOPOHAMHU U yIJIaMH TPEyroJibHUKa 18 4.

Cymma yriioB TpeyronbHuka. Coot-
HOIIEHHE MEX1y CTOPOHAMH U yIiia-
MU TpeyronbHuka. [IpsmoyronbHbie
tpeyronsHuky. [loctpoenue Tpe-
YrOJBHUKA 110 TPEM JIEMEHTaM.

®opMyIMpOBaTh U JOKA3bIBATH TEOPEMY O CYMME YIJIOB TpPE-
YTOJIbHUKA U €€ CJIEICTBUE O BHEILIHEM YIJIE TPEYrOJIbHUKA,
HPOBOJUTH KJIaCCU(UKALUIO TPEYTOJIbHUKOB 110 yriiaM; (op-
MYJIMPOBATh U J0Ka3bIBATh TEOPEMY O COOTHOIICHHSX MEKITY
CTOPOHAMU M yTJIaMH TPeyrojibHUKa (IpsiMoe 1 00paTHOe
YTBEPIK/ICHUS) U CIIEJICTBHS U3 HEE, TEOPEMY O HEPABEHCTBE
TPEYroNbHIUKA; (DOPMYIHUPOBAaTh U JIOKAa3bIBATH TEOPEMBI O
CBOMCTBAX MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB (IIPSIMOYTOJIb-
HBIM TPEeYroibHUK ¢ yriiom 30°, mpu3HaKu paBeHCTBA Nps-
MOYTOJIBHBIX TPEYTOJIBHUKOB); (DOPMYITUPOBATH ONPEICIICHUS
PACCTOSTHUA OT TOUYKH JI0 IPSMOM, PACCTOSTHUS MEX/1y Ia-
pajuIebHBIMU IPSMBIMY; pelIaTh 337a4l Ha BBIYHCIICHUS,
JIOKa3aTesIbCTBO U HOCTPOECHHUE, CBSI3aHHBIE C COOTHOILLIE-
HUSIMU MEXK]ly CTOPOHAMH M yIlaMH TPEYroJbHUKA U pac-
CTOSIHUEM MEXy MapajieIbHbIMU IPSIMBIMU, IIPU HEOO-
XOJIUMOCTU TPOBOAMTH IO XOJy pEIIEHHs JOMOIHUTEIb-
HBIE TIOCTPOEHUS], COIIOCTABIIATH OJTy4EHHBIH pe3ysbTar ¢
YCJIOBUEM 3371a4M, B 33Jja4aX Ha IIOCTPOEHHE HCCIIEN0BaTh
BO3MOJKHBIE CITy4au.

ITosropenue 10 4.




8 ki1acce

5. UeThlpexyroJbHUKH 14 4

MuoroyronsHuku. [lapamienorpamm
u Tpamnenus. [IpsMoyroasHuk, pomMo,
KBaJIpar.

OOBACHSATH, UTO TAKOE JIOMaHas,, MHOTOYT'OJIbHHK, €0 BEpILIH-
Hbl, CMEXHbIE CTOPOHBI, JUArOHANIN, U300paXxaTh U pacro-
3HABaTh MHOI'OYTOJIbHUKH Ha YEPTEXKax; IIOKa3bIBaTh AJIEMEH-
TBHI MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOKO M BHEIITHIOIO 00J1ac-
TH; (OpMYITHPOBaTh ONpEIeIEHHE BBITYKIOTO MHOTOYTOJTb-
HUKa; 1300paXKaTh U PaCro3HABATh BBITYKIIbIC U HEBBITYK-
JIble MHOTOYTOJIbHUKH; (POPMYIIMPOBATh U JJOKA3bIBATh YT-
BEPXKJICHUS O CyMME YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA U
CYMMeE €ro BHEIIHUX YIJIOB; OOBACHSTh, KAKUE CTOPOHBI
(BepIIMHBI) YETHIPEXYTOJIbHUKA Ha3bIBAIOTCS IPOTUBOIIO-
JIO)KHBIMU; (POPMYITUPOBATH OINPEEICHUS apalIeIorpam-
Ma, Tpanelyu, paBHOOEIPEHHON U MPSIMOYTOJIbHOMN Tpare-
Ui, IpsIMOYTroJibHUKA, poM0Oa, KBajapaTa; M300pakaTh U
pacrio3HaBaTh 3TH YETbIPEXYTOIBHUKH; POPMYINpPOBATH U
JIOKa3bIBaTh YTBEPXK/IEHHUS 00 UX CBOMCTBAX U NPU3HAKAX;
pelIaTh 3a/1a4uu Ha BBIYHCIICHUE, I0KAa3aTEIbCTBO U [TOCTPOe-
HME, CBA3aHHbIE C 3TUMH BUIAMU YEThIPEXYTOJIBHUKOB; 00b-
SCHSATh, KAKUE JIBE TOYKU HA3bIBAKOTCS CUMMETPUYHBIMU OTHO-
CHUTENBHO MPSMOIA (TOUKH), B KAKOM ClTy4yae (purypa Ha3bIBaeT-
Csl CHMMETPHUYHOI OTHOCUTEIBHO MPSIMOH (TOUKH) M UTO TaKOe
0Ch (LIEHTP) CUMMETPUH (PUTYPBI; IPUBOAUTE IPUMEPHI (u-
ryp, 00JIaaronMx 0ceBo (IIEHTPATIbHON) CUMMETPHEH, a
TaK>Ke MPUMEPBI OCEBOM U LIEHTPAIIBHON CUMMETPHH B OK-
pyXarolieil Hac 00CTaHOBKE.

6. Ilnomans 14 u

[Tnomanp MHOTOYTONBHUKA. [1OTITa-
T TIapaJuieiorpaMMa, TPEyrodbHUKA
u tpanernuu. Teopema [Tudaropa.

OOBSICHATD, KaK TPOU3BOAUTCS U3MEPEHUE TUTOIIA IEH MHO-
rOYrOJIbHUKOB, KaKh€ MHOTOYTOJIbHUKHM Ha3bIBAIOTCS paB-
HOBEJIMKMMHU U KaKle PaBHOCOCTABIEHHBIMU; (POPMYITHPO-
BaTh OCHOBHBIE CBOICTBA IUIOLIA/IEN U BBIBOJUTH C UX I10-
MOIIBIO (POPMYIIBI IIJIOIIAZIeH MPSAMOYTOJIbHHKA, TTapallie-
JorpamMma, TPEYroJibHUKA, Tparenuy; (popMyIupoBaTh U
JIOKa3bIBaTh TEOPEMY 00 OTHOIICHUH IUIOLIa el TPEYTroJib-
HHUKOB, IMEIOIINX [0 paBHOMY YIJ1y; (OPMYJIUPOBATH U J10-
Ka3bIBaTh TeopeMy [Indaropa u o6paTHyto eii; BEIBOIUTH
dopmysty ['epona juis momany TpeyrojabHUKaA; periaTh 3a/1a-
YM Ha BBIYMCIICHUE U JI0KA3aTeNIbCTBO, CBA3aHHbIE C (hOpMYy-
JamH omaned u reopemoit [udaropa

7. IlogoOHbIE TpEeyTOIBHUKH 19 1

Omnpenenenue Mog00HBIX TPEYTOIb-
HUKOB. [Ipr3Haku nogo0Ous Tpeyroib-
HUKOB. [IpuMenenue nogobus k 10-

Ka3aTCJILCTBY TCOPEM U PCIHICHUTO 3a1a4.

OOBSACHATH MMOHATHE TIPOTIOPITMOHATLHOCTH OTPE3KOB; (hop-
MYJIHPOBATh ONPEEIICHNUS TIO00HBIX TPEYrOJIbHUKOB U KO-
a¢durmerTta moaooust; GopMyUpoBaTh U TOKA3hIBATH TEO-
peMbl: 00 OTHOILIEHHUH TIJIOIIA/ICH TOZOOHBIX TPEYrOJIbHH-




CooTHoILIEHHS MEXAY CTOPOHAMU U
yrjlaMy IPSIMOYTOJIBHOTO  Tpe-
YT OJIbHUKA.

KOB, O TIPU3HAKAX IMOJ00US TPEYTOJIbHUKOB, O CPEIHCH
JIMHHUY TPEYroiabHUKA, O IIEPECEUCHUH MEAUAH TPEYrolbHHKA,
0 TIPOTIOPIMOHATLHBIX OTPE3KAX B MPSIMOYTOIBHOM Tpe-
YTOJIBHUKE; OOBSCHSTh, 9TO TAKOE METOJ] TIOIOOMS B 33/1a9ax
Ha IIOCTPOECHUE, U IPUBOAUTE IPUMEPEI IPUMEHEHHUS ITOTO
METO0/1a; 00BICHATh, KAK MOYKHO UCIIOJIh30BaTh CBOMCTBA
0JIOOHBIX TPEYTOJBHUKOB B M3MEPHUTEIILHBIX paboTax Ha
MECTHOCTH; OOBSICHSATh, KAK BBECTH ITOHATHE ITOI00HS 171t
MPOU3BOJIBHBIX (PHUTYP; (HOPMYIHPOBATH ONPEACIICHUEC H WJT-
JTFOCTPUPOBATH TIOHATHS CUHYCA, KOCHHYCA M TAHTEHCA OCT-
pOro yria mpsiMOYTOJILHOTO TPEYTOJIbHUKA; BBIBOJIUTH OC-
HOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO U 3HAUCHHS CUHY-
ca, KocuHyca 1 Tanrenca ajist yrios 30°, 45°, 60°; pemath
3aj]]auMl, CBSI3aHHbBIC C TOJ00MEM TPEYTrOJIbHHUKOB, JIJISl BbI-
YHCJICHUSI 3HAYCHU I TPUTOHOMETPUIECKHUX (DYHKIIMI UC-
I10JIb30BaTh KOMIIBIOTEPHBIC ITPOIPAMMBI.

8. OkpyxHoCTb 17 4.

KacarenbHas k okpykHOCTH. LleH-
TpaJIbHbIE U BIIUCAHHBIE YIIIbL. YeTbIpe
3amMeyarelbHble TOUKU TpeyTOJIbHHKA.
Brnmcannas u onucaHHas OKpyX-
HOCTH.

HccnenoBaTth B3aUMHOE PacIONOKEHHE MPSMOM U OKPYXK-
HOCTH; (POPMYJTUPOBATH Ope/IeTICHIE KacaTelTbHOM K OKPYK-
HOCTH; (DOPMYITUPOBATH U I0KA3bIBATH TEOPEMBI: O CBOMCTBE
KacaTelbHOM, O IPU3HAKE KacaTelbHOM, 00 0Tpe3Kax Kaca-
TENBHBIX, MPOBEAEHHBIX U3 OAHON TOUKH; (HOPMYTHUPOBATH
MOHSTHS HEHTPAJILHOTO YIJ1a U TPaAyCHON MEpBI 1yT'H OKPYK-
HOCTH; (JOPMYIIMPOBATh U JOKa3bIBATh TEOPEMBIL: O BIUCAH-
HOM yIJIe, O NPOMU3BEICHUU OTPE3KOB IEPECEKAIOIINXCS
XopJ; hopMyaHpOBaTh U IOKA3bIBaTh TEOPEMBI, CBSI3aHHBIE C
3amedaTeNbHBIMU TOYKaMH TPEYTOJIbHUKA: O OMCCEKTpHCE
yIJ1a U, KaK CJIe/ICTBUE, O epeceYeHnr OUCCEKTPUC Tpe-
YTOJIbHUKA; O CEPEAUHHOM NEPIEHIUKYIISIPE K OTPE3KY U,
KaK CJIEJICTBHUE, O IEPECEUCHUH CEPEIUHHBIX MTEPIICHIUKY-
JSIPOB K CTOPOHAM TPEYTrOJIbHUKA; O IIEPECEUYEHNH BBICOT Tpe-
YroJIbHUKA; (POPMYTUPOBATH OTPEICICHUS OKPY>KHOCTEH,
BIIMCAaHHOW B MHOTOYTOJIbHUK M OMUCAHHOW OKOJIO MHOT'O-
YroJIbHUKA; (OPMYIUPOBATH U 10Ka3bIBATh TEOPEMBI: 00
OKPY>KHOCTH, BIMCAaHHO! B TPEYTOJILHUK; 00 OKPY>KHOCTH,
OIMCAHHOMW OKOJIO TPEYTOJIbHHUKA; O CBOWCTBE CTOPOH OIU-
CaHHOT'O YEThIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB BIIMCAH-
HOTO YETBhIPEXyrOJIbHUKA; pelliaTh 33/Ia4d Ha BEIYKMCIICHUE,
JIOKa3aTeNbCTBO U IIOCTPOEHUE, CBA3aHHBIE C OKPYKHO-
CThIO, BINHCAHHBIMHA M OIMUCAHHBIMH TPEYTOJIbHUKAMU H
YeThIPEXYrOIbHUKAMU; UCCIIE0BaTh CBOMCTBA KOH(pUTypa-
L1, CBA3aHHBIX C OKPY’KHOCTBIO, C TOMOLIBIO0 KOMITBIOTEP-
HBIX IIPOrPaMM.

[ToBTOpenue 4 4




9 kjaacce

9. BekTops! 8 U

[Tonsitue BekTopa. CioKeHue v BbIYU-
TaHUE BEKTOPOB. Y MHOXKEHUE BEKTO-
pa Ha YHCIIO.

[TpumeHeHre BEKTOPOB K PELICHUIO
3ajad.

DopMyIupoBaTh OMPEIEIICHUS U WUTIOCTPUPOBATH MOHSTHUS
BEKTOPA, €ro JJIMHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB;
MOTHUBHPOBATH BBEJCHUE MTOHATHIA U JEUCTBUIA, CBA3aHHBIX C
BEKTOPAMH, COOTBETCTBYIOIIIMMH MIPUMEPAMH, OTHOCSIIIH-
mucst K ¢pusndeckumM BEKTOPHBIM BETMYMHAM; MPUMEHSTH
BEKTOPBI U JICHCTBUSI HAJl HUMU MPU PEIICHUH T€OMETpUYe-
CKHX 3ajau.

10.

Meton koopaunar 10 4.

Koopaunars! BekTopa. I[Ipocreime
3a/1a44 B KOOpIMHATAX. Y paBHEHUS OK-
PYKHOCTH U IIPSIMOM.

OOBSICHSITB ¥ WIITFOCTPUPOBATH TIOHSATHS IIPSIMOYTOJILHOM CH-
CTEMBI KOOPJIMHAT, KOOPIMHAT TOYKH U KOOPIUHAT BEKTOPA;
BBIBOJIMTH M UCIIOJIb30BaTh MIPU PEIICHUH 33714 (POPMYJIbI
KOOPJIMHAT CePEMHBI OTPE3Ka, [UTMHBI BEKTOPA, PACCTOSHHUS
MEXy ABYMsI TOYKAMH, YPABHEHHUSI OKPY)KHOCTH H TIPSi-
MOI1.

11. CooTHolIEHNE MEXY CTOPOHAMHU U yIJIaMU TpeyroibHuKa. CKansipHOe NPOU3BEIECHUE BEKTO-

poB. 11 4.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC
yria.

CooTHoIIEHHS MEXAY CTOPOHAMU U
yriamu TpeyrojpHuka. CkanspHoe
NPOM3BEJICHUE BEKTOPOB.

®opmynupoBaTh U WLTIOCTPHUPOBATH ONPEACICHUS CHHYCA,
KOCHHYCa, TaHT'€HCa U KoTaHreHca yrios ot 0 1o 180°; BbI-
BOJIUTH OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U (op-
MYJIbI IPUBEICHUST; (POPMYIIMPOBATh U JOKA3bIBATH TEOPEMBI
CHUHYCOB U KOCUHYCOB, IPUMEHSATh UX NP PEILICHUH Tpe-
YTOJIbHUKOB; OOBSICHSTh, KaK UCIOJIb3YIOTCSI TPUTOHOMETPU-
yeckue (popMyJbl B U3MEPUTENbHBIX paboTax Ha MECTHOCTH;
(bopMyIHpOBaTh ONPENEIeHUs YIia MEXIYy BEKTOpaMu U
CKaJISIPHOTO IIPOM3BE/IEHUS BEKTOPOB; BBIBOAUTE' (OPMYITY
CKJISIPHOTO TIPOM3BEACHUS Yepe3 KOOPIHMHATHl BEKTOPOB;
(dhopMyHpoBaTh 1 0OOCHOBBIBATH YTBEPKACHHE O CBOMCTBAX
CKaJIIPHOTO ITPOU3BEICHUS; UCIOIb30BATh CKATSIPHOE MPO-
U3BEJICHNE BEKTOPOB MIPU PELICHUH 33/1a4.

12. JInHa OKpYXHOCTHU U IUIOIAAb Kpyra. 12 4.

IIpaBubHBIE MHOTOYTOJIBHUKH. J{711-
Ha OKPYXXHOCTH M ILIOLIAJb Kpyra.

@opMynHUpOBaTh ONPEACICHUE IPABUIBLHOIO MHOI'OYIOJIb-
HUKa; (POPMYIIUPOBATh U JOKA3bIBATh TEOPEMBI 00 OKPYXK-
HOCTSIX, ONWCAaHHOW OKOJIO IPABWIBHOTO MHOI'OYTOJIbHH-
Ka 1 BIMCAHHOW B HETO; BHIBOJUTH U HCIIOJIb30BaTh (popMy-
JIbI JUTSI BBIYMCIIEHUS TUIOIIAAU IPABUIBHOTO MHOTOYTOJIb-
HUKa, €r0 CTOPOHBI U paJinyca BIIMCAHHON OKPY>KHOCTH;
pemarh 3a/1a4M Ha MOCTPOEHHUE ITPABUIIBHBIX MHOTOYTOJIb-
HHKOB; OOBSACHATh TOHATHS UIMHBI OKPYXHOCTH U IUIO-
AU KPYra; BIBOJUTH (DOPMYJIBI ISl BBIYMCICHUS 1JTU-
HBI OKPY>KHOCTH U JUIMHBI JyTH, IUIOWAAN KPyra U IUI0-
I1aJ]1 KPYTOBOT'O CEKTOPa; MPUMEHSTH 3TU (POPMYIIbI TIPH
pEILICHNY 3a1a4.




13. JIBmwkeHus 8 4.

[Tousitue neuxkenus. [lapannenbHbii
TIEPEHOC ¥ TIOBOPOT.

OOBACHATH, YTO TAKOE OTOOPAKEHHUE TJIOCKOCTH Ha ceOs 1
B KQKOM CJIy4ae OHO Ha3bIBACTCSI JBIIKEHUEM IIOCKOCTH;
OOBSICHATH, YTO TAKOE OCEBasi CHMMETpHs, LEHTpaJbHAsA
CUMMETPHUSI, TAPAJUICTBHBIN IIEPEHOC ¥ TIOBOPOT; 0OOCHOBBI-
BaTh, YTO ITU OTOOPAKEHHS TTIOCKOCTH HA CEOS SBIISTIOTCS
JIBUKEHUSIMU;, OOBSICHSTh, KAKOBA CBS3b MEX/TY JIBIKEHUSI-
MH U HaJOXCHUSMU; WLTIOCTPUPOBATH OCHOBHBIC BHIBI
JB)KEHHH, B TOM YHCJIE C TIOMOIIIBIO KOMITBIOTEPHBIX TIPO-
rpaMm.

14. HavanbHble CBEEHUS U3 CTEPEOMETPHH. 8 Y.

MmHororpanHuku. Tena v MOBEpXHO-
CTH BpALLCHHUS.

OOBACHATH, UTO TAKOE MHOTOI'PaHHUK, €r0 rpaHu, peéopa,
BEpILUHBI, JMAarOHAM, KAKOM MHOTOTPAaHHUK Ha3bIBaeTCS
BBINYKJIBIM, YTO TaKO€ N-YroyibHas MpHU3Ma, €€ OCHOBaHUS,
OOKOBBIE IpaHH U OOKOBbIE PEOpa, Kakas IpU3Ma Ha3bIBAET-
Cs IPSIMOM M KaKasi HaKJIOHHOM, YTO TaKOe BbICOTA MPU3MBI,
Kakas Ipr3Ma Ha3bIBAETCs MMapauleeNUIIeIoM U KaKoH ma-
paJuIeNenuIe ] Ha3bIBaeTCs MPSMOYTOJIBHBIM; (HOPMYITHPO-
BaTh U OOOCHOBBIBATh YTBEPIK/IEHHUS O CBOMCTBE IMAroHasen
napajuleJienunes1a u o KBaJapare JuaroHajiy MpsMoyrob-
HOTI'0 Hapajienenunea; 00bsICHTh, YTO TAKOE 00BEM MHO-
rorpaHHMKa; BEIBOAUTH (C moMolbio puHImna Kapaibe-
p1) popMyity 06bEMa MPSIMOYTOIBHOTO HapasUieNenuIe1a;
OOBSACHATh, KAKOM MHOTOTPaHHUK Ha3bIBAETCS MMUPAMHJION,
YTO TaKO€ OCHOBAHUE, BEPIIINHA, OOKOBBIE TpaHu, OOKOBBIC
pEOpa 1 BbIcOTa MUpPAMU/Ib, KaKas TIpaMu/ia Ha3bIBaeTCs
MPaBUWJILHOM, YTO Takoe anodema NpaBUJIbHON MUPaMHUJIbI,
MPUBOIUTH (GOPMYITy 00bEMA MUPAMU/IbL; OOBSICHSITh, KAKOE
TEJIO HA3bIBAETCS LMJIMHIIPOM, YTO TAKOE €r0 OChb, BBICOTA,
OCHOBaHMs, PaJlyc, O0KOBasi MIOBEPXHOCTh, 00pa3ylolIHe,
pa3BEpPTKa OOKOBOW MOBEPXHOCTH, KAKMMH (POPMYITaMH BbI-
paxaroTcsi 00bEM U IIIoIa > OOKOBOM MOBEPXHOCTH 1~
JUHJIPa; 0OBICHATDH, KAKOE TEJIO HAa3bIBAETCS KOHYCOM, UTO
TaKoe ero 0ch, BHICOTA, OCHOBaHHE, OOKOBAs TIOBEPXHOCTD,
oOpa3yrornue, pa3BEépTka OOKOBOM MOBEPXHOCTH, KAKIMHU
(dhopmynaMu BeIpaXkaroTcsi 00BEM KOHYyCa | TUIOMIaab OOKO-
BOM MMOBEPXHOCTHU; OOBSCHSATH, Kakasi HOBEPXHOCTh HA3bIBa-
ercs c(hepoil U Kakoe TeJIo Ha3bIBAeTCs IIapoM, UTO TAKOE pa-
quyc u quamerp chepsl (mapa), Kakumu (hopMmynamu
BBIpaXKatoTcsi 00BEM I1apa U MIIoaah chepbl; n300pakaTh
U pacrio3HaBaTh Ha PUCYHKaX MpU3MY, apaulesienuIie,
nupamMuay, UIMHIP, KOHYC, HIap.

OO0 akcuomax MJIaHUMETPUH. 2 4.

IToBTOpeHwue. 9 u.







