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[Iporpamma pazpaborana B COOTBETCTBUU ¢ PI'OC OO0

C y4eToM MpPUMEpHOI 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 0011ero oOpa3oBaHusi, BHeE-
CEHHOH B peecTp 00pa3oBaTeNbHBIX MPOrpamMM, OJOOpPEHHBIX (efepanbHbIM YyUeOHO-
METOJIMYECKUM O0BEIMHEHHEM 10 00meMy obOpa3oBaHuio (mpoTokon oT 4 depans 2020 r.
Ne 1/20) https://fgosreestr.ru/

¢ yuetom YMK:

e ['eomeTpusi: 7 Kiacc: y4eOHUK JUI ydaluxcst 001eo0pa3oBaTeIbHbIX YUPEKICHUN /
A.T. Mep3insik, B. b. [Tononckwuii, M. C. Skup. — M.: Bentana-I'pad;

e ['eomerpusi: 8 Kjacc: yueOHMK Ui ydauuxcs 001eo0pa3oBaTeNIbHbIX YUpexKIeHuH /
A.T. Mepansk, B. b. ITonouckwuii, M. C. Slkup. — M.: Benrana-I'pad.

e ['eomeTpusi: 9 kimacc: yueOHMK JUI yyaiuxcs o01ieoopa3zoBaTenbHbIX OpraHu3aIuii /
A.T. Mep3nak, B.b.Ilononckuii, M.C. Sxup. — M.: Benrana-I'pad.



Ilnanupyembie pe3yibTaThl 0CBOEHHS Y4€OHOI0 NMpeaMeTa

W3yuenne reoMeTpuu Mo aJalTHPOBAHHON IporpaMme crnocoOcTByeT (GOpMHUPOBaHHIO Y
ydJaluxcsa JINYHOCTHBIX, MCTAIIPECAMCTHBIX u MpCAMETHBIX PE3YyJIbTATOB O6y‘-ICHI/I$I,
COOTBETCTBYIOIINX TpeOoBaHMsIM DeepaabHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOT0 00111eT0 00pa3oBaHMUsl.

JIN4HOCTHBIE pe3yJbTarbl:

1-2. I'pascoanckoe u 0yxos8Ho-HpascmeeHHoe 60cChumarie: TOTOBHOCTHIO K BBITIOJIHEHUIO
00s13aHHOCTEH IpaKIaHWHA U Peaju3aluu ero MNpas, MPEACTABICHUEM O MaTeMaTHUYECKHX
OCHOBax ()YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHHI, MPOLEAYpP TPa)KITaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKIEHUIO ITHYECKUX IPOOJIEM,
CBSI3aHHBIX C TPAKTHYECKUM IMPHUMEHEHUEM JOCTH)KCHUU HAyKH, OCO3HAHHEM Ba)XKHOCTHU
MOPaTbHO-3THUECKUX MPUHIUIIOB B IEATEIbHOCTH YUEHOTO.

3. Ilampuomuueckoe ocnumaHue: TIPOSIBICHHEM HWHTEpPeca K TPOILIOMY W HACTOSIIEMY
POCCHUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOUICHHEM K JIOCTHXKEHUSIM POCCHICKUX
MAaTeMaTUKOB U POCCUHCKON MAaTEMAaTUYECKOM LIKOJIbI, K HCIIOJIb30BAHUIO 3THX JTIOCTUKECHUI
B JPYTUX HayKax M MPUKIAJHBIX chepax.

4. Dcmemuueckoe 6ocnumanue: CIOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETHUYCCKOMY
BOCTIPUATHIO MAaTEMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ICHUN; YMEHHUIO BHIETh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. IlenHocmu Hayuno2o nO3HAHUA: OPUEHTALMEH B JAEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY
HAyYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, IPUPOJILI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak c(epbl 4eIoBEUECKON AesITeNbHOCTH,
9TamoB €€ Pa3BUTHS W 3HAYMMOCTH IS PA3BUTUS [HMBHIW3ALNW; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MaTeMaTU4YecKOW KyIbTYypOil Kak CpPelICTBOM IO3HAHUS MHUPA; OBIAICHHEM
MPOCTEHIIMMU HAaBBIKAMH HCCIIEIOBATEIIBCKON eI TCIILHOCTH.

6. Qusuueckoe eocnumanue, Gopmuposanue Kyibmypvl 300p08bsi U IMOYUOHALLHOO
Onaeononyyusi; TOTOBHOCTBIO MPUMEHSATh MaTEeMaTHYECKHE 3HAHUS B HHTEpPECax CBOETO
3I0pOBbs, BEACHUS 3J0POBOrO0 oOpas3a XWU3HM (3A0pPOBOE MUTaHUE, COATAaHCUPOBAHHBIM
PeXHMM 3aHATHH M OTIbIXa, PEryJspHas (U3HUYecKas aKTHBHOCTB); C(hOPMHPOBAHHOCTHIO
HaBbIKa pe(JIeKCUu, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOro K€ MpaBa APYroro
YeJIOBeKa.

7. Tpyoosoe socnumanue: yCTAaHOBKOW Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKHUX 3a/1a4
MaTEeMaTHYECKON HAIMPABJICHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEeMAaTHYECKOTO 0O0pa3oBaHUs
HAa TPOTSHKEHMHM BCEW IKU3HU U YCHENHOM NpodecCHOHANBHON AESITeNbHOCTH U
pa3BUTHEM  HEOOXOMUMBIX  YMEHHUH; OCO3HAHHBIM  BBIOOPOM U  TIOCTPOSCHUEM
WHAVBUAYAIbHON TpaeKTopuu 0Opa30BaHUS M >KM3HEHHBIX IUTAHOB C YYETOM JIMUHBIX
MHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH.

8. DOkonoecuueckoe socnumaHnue: OpUEHTAIMEH Ha TMPUMEHEHHUE MAaTEMAaTHUECKUX 3HAHUU IS
peIIeHus 3a/1a4 B 00JIACTH COXPAHHOCTH OKPYXKAIOMICH CpelIbl, INIAaHUPOBAHUS MTOCTYIIKOB U
OIICHKU MX BO3MOJKHBIX TOCIEACTBHI JUISI OKPYXKAIOIIEH Cpebl; 0CO3HAHUEM TI00aTbHOTO
XapakTepa dKOJOTUYECKUX MPOOJIeM U MyTeH HX pelieHus.

MeTtanpeamMeTHbie pe3yJbTaThl:

1) yMeHHe caMOCTOATENbHO ONPEEIATh IeTIH CBOEro 00yueHusl, CTaBUTh U (POPMYIUPOBATH
Juis ce0s HOBble 3agaud B yué0e, pa3BUBaTh MOTHBBI U HMHTEPECHl CBOEHl MO3HABATEIbHOMN
NESTENBHOCTH;

2) yMeHHe COOTHOCUTH CBOM JEWUCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JAEATENbHOCTH B MpOLECCe AOCTHKEHHs pe3yibTaTa, OIpeNeNiTh CIOCOObI



JEUCTBUM B paMKaxX MPEUIOKEHHBIX YCIOBHM M TPeOOBaHWM, KOPPEKTHPOBATH CBOW JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluEw;

3) yMeHue OmnpeneNnsITh IOHATHA, CO3/aBaTh OOOOIICHMS, YCTAaHABIMBATH AHAJIOTHH,
KJ1accu(UIIUpPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIacCU(UKALINY;

4) yMeHuEe YCTaHaBIIMBAaTh MPUYMHHO-CIECICTBEHHBIC CBSI3U, MPOBOAMTH J0Ka3aTEIbHOE
paccyxaeHue (MHAYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUN) U JIENATh BBIBOJIBI;

5) yMeHue WUIIOCTPUPOBaTh H3yYEHHbIE MOHATHS M CBOMCTBa (QUIyp, ONpOBEpPrarhb
HEBEPHbIE YTBEP)KJICHUS;

6) KOMIIETEHTHOCTh B OOJIACTH HCIIOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

7) mnepBOHAYaJbHBIE MPEJICTaBICHUS 00 HAECIX M O METoJaX TIEeOMETpHHM Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJCIMPOBAHHUS SIBICHUI U MPOLECCOB;

8) yMeHue BUAETh FT€OMETPUYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOI CUTyalluu B APYTUX
JUCLUILIMHAX, B OKPYKaIOLEeH KU3HH;

9) yMeHHe HaxOIOWTh B pAa3IMYHBIX HCTOYHHKAX HHPOPMALUIO, HEOOXOTUMYIO ISt
pelIeHrs MaTeMaTHYeCKuX MpooeM, U IPeCTaBIATh e€ B MOHIATHON (hopMe, IPUHUMATh PelIeHHe
B YCJIOBUSIX HETIOJIHOM WM U30BITOUHOM, TOUHOM UM BEPOSTHOCTHOM MH(pOpMaLINY;

10) yMeHre MOHUMATh U MCIIOJIb30BaTh MAaTEMAaTUYECKHE CPEICTBA HATJISIAHOCTH (YEepPTExkKH,
TaOJUIIBI, CXEMBI | JIp.) VIS WILTFOCTPAIMU, HHTEPIIPETAINH, apTyMEHTAIlNH;

11) ymeHue BBIABUTATh TUIIOTE3bI MPU PEIICHUM 33Ja4d U MOHUMATh HEOOXOIUMOCTh MX
IIPOBEPKH;

12) moHMMaHHE CYIIHOCTH QJITOPUTMUYECKHX MPEANUCAHUNA U YMEHHUE IeMCTBOBaTh B
COOTBETCTBHH C MPEATIOKEHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHue 3HaYEHUs] TEOMETPUU B IIOBCEHEBHON KU3HU YEJIOBEKA;

2) mpeacTaBiIeHHE O TeOMETPUU Kak cdepe MareMaTHYeCKOU JesTelnbHOCTH, 00 3Tamax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIS1 Pa3BUTHUS LIMBHIN3ALINN;

3) pa3zButue ymMeHud paboTaTh € y4eOHBIM MaTeMaTHMYECKHMM TEKCTOM (aHAIM3HpOBATH,
U3BJIEKaTh HEOOXOAMMYI0 HWH(GOpPMAIMIO), TOYHO W TPAMOTHO BBIPAXKaThb CBOM MBICIH C
NPUMEHEHHEM MaTeMaTUYecKOd TEPMMHOJIOTUM W CHMBOJIMKH, TPOBOJAUTH KJIacCH(UKAINY,
JIOTUYECKHEe 000CHOBAHUS;

4) BnageHune 6a30BbIM MOHATUHHBIM aNapaToM MO0 OCHOBHBIM pa3jiefiaM CO/epKaHMUs;

5) cucremMatuyecKkue 3HaHus o (pUrypax U ux CBOMCTBAX;

6) MpaKTUYECKH 3HAYMMble F€OMETPUYECKUE YMEHHUS U HaBBIKH, YMEHHE NPUMEHATh UX K
PEILIEHNI0 FTEOMETPUUECKUX U HETEOMETPUUECKHX 3ajay, a UMEHHO:

* n300pakaTh (PUIypHl HA IUIOCKOCTH;

* HCII0JIb30BATh FEOMETPUUECKUH SA3bIK U1 OMMCAHUS TPEMETOB OKPYKAOILEro MUPA;

* U3MEPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BEIYUCIATH IUIOLIAU GUTYD;

* pacrno3HaBaTh U U300paxaTh paBHbIE, CHMMETPUYHBIE U TIOJOOHBIE (PUTYPHI;

* BBIMOJIHATH OCTPOCHUS TEOMETPUUYECKUX (DUTYP C MTOMOIIBIO LUPKYIIS U JIMHEHKY;

* YUTATh U UCIOJIB30BaTh MH(POPMAIUIO, TIPEJCTABICHHYIO Ha YEePTEkKaX, CXeMax;

* IPOBOJUTH MPAKTUYECKUE PACUETHI.

MecTo Kypca MaTeMaTHKHU B Y4eOHOM IJIaHe
B 6a3ucHoMm yueOHOM (0OpazoBaTeNbHOM) IJIAaHE HA W3YYEHHE TeOMEeTpHH B 7—9 Kiaccax

OCHOBHOM TIKOJIBI OTBEJICHO 2 YIeOHBIX Yaca B HECIIO B TCUCHUE KAKIOTO Tofa 00ydeHHs, BCETO
204 4aca.

Ilinanupyembie pe3yabTaThbl 00y4eHUsSI TeOMETPHH



I'eomerpuueckne purypbi

Buinyckuux nayuumes:

* [TOJIb30BATHCS S3BIKOM T€OMETPHHU IJISl ONTMCAHUS TIPEAMETOB OKPY/KAOIIETO
MHUpa ¥ UX B3aUMHOT'O PaCIIONIOKEHUS;

* pacro3HaBaTh U H300pakaTh HA YEPTEIKAX U PUCYHKAX TEOMETPUICCKHE
(burypbl 1 ©X KOMOWHAIINH,

* KJTacCU(pUIMPOBATH TEOMETPUIECKUE (PUTYPHI;

* HAXOAWUTh 3HAUCHUS JUIMH JIMHEHHBIX JIEMEHTOB (PUTYp U MX OTHOILICHHMS,
rpagycHyto mepy yriioB ot 0° no 180°, npuMeHsis onpezaeneHus, CBOUCTBA U
MPU3HAKK (QUTYP U UX JIEMEHTOB, OTHOIIEHU uryp (paBeHCTBO, O100HE,
CUMMETpUSs1, TIOBOPOT, MapajuIeTIbHBIN MIEPEHOC);

* OTICPUPOBATh HAYAIbHBIMH TOHATUSMHU TPUTOHOMETPHH U BBITOJIHSTH
3JIEMEHTapHbIE ONepaluy Hajl QYHKIHUAMHU YITIOB;

* IOKa3bIBaTh TEOPEMBI;

* pelmarth 33Jja4u Ha JJ0Ka3aTelbCTBO, OMMUPAsICh HA M3YYCHHBIC CBOMCTBA PUTYP
Y OTHOUICHUN MEKIY HUMH M MPUMEHSISI H3yYCHHBIC METO/IbI JIOKA3aTeIIbCTB;

* pemarth HECJIOKHBIC 331a4H Ha TIOCTPOCHUE, IPHUMEHSIS OCHOBHBIE aITOPUTMBI
MOCTPOESHHSI C TIOMOIIBIO IIUPKYJIS M JTMHEHKH;

* pemarh MPOCTEUIINE TUIAHUMETPHUCCKUE 3aIaUH.

Bbll’lyCKHuK ROAYUUM BOZMONICHOCHb HAYYUMbCAL.

OBJIAJICTh METOJAMU PEILICHHS 3a]]a4 Ha BBIYUCIICHHUE B JI0KAa3aTEIbCTBO:
METOZOM OT IPOTHBHOT'O, METOZOM ITOJI00UsI, METOZIOM Iepedopa BApUAHTOB U
METOJOM F€OMETPUUECKUX MECT TOUCK;

MPUOOPECTH OIBIT MPUMEHEHUS aITreOpandecKoro ¥ TPUrOHOMETPUUYECKOTO
anmnapara v UJiei JBUKEHUS MPU PEIICHUHA F€OMETPUUECKHX 3a/1a4;

OBJIAJETh TPAAULIMOHHON CXEMOU PEIICHUS 3a1a4 Ha MOCTPOCHHUE C TTOMOIIBIO
LUPKYJS U JIMHEWKHU: aHaIu3, TOCTPOEHUE, J0Ka3aTeIbCTBO U UCCIIEI0BAHNUE;
Hay4YHUThCS PEIIaTh 3a/1a4M Ha TOCTPOEHUE METOJIOM T€OMETPUIECKUX MECT
TOYEK M METOJIOM HOJ00MS;

MPUOOPECTH OMBIT UCCIETOBAHUS CBOMCTB MIAaHUMETPUUIECKUX (UTYD C
MIOMOIIIbIO KOMITBIOTEPHBIX MPOrPaAMM;

MPUOOPECTH OTBIT BHITIOJIHEHUSI IIPOEKTOB.

I/I3Mepeﬂne reOMETPUICCKUX BCJIHYNH

Buinycknux nayuumces:

HCIOJIb30BaTh CBOMCTBA U3MEPEHUs AJIMH, YIJIOB U IO P perieHnn
3aJ1a4 Ha HaXO0XJIEHHE JJIMHBI OTPe3Ka, UTMHBI OKPY>KHOCTH, JUIMHBI 1yTU
OKPY>KHOCTH, TPalyCHON MEPHI yIa;

BBIYUCIIATH IJIOIIAN TPEYTOJbHUKOB, IPSIMOYTOJIbHUKOB, Tpanenuii, KpyroB u
CEKTOPOB;

BBIYUCIIATH AJIUHY OKPYKHOCTHU U JUIMHY IYTH OKPY’KHOCTH; * BBIYUCIIATh
JUIMHBI IMHEHHBIX 3JIEMEHTOB (QPUTYP U UX YIJIbI, UCIIOJB3YS U3YUYEHHBIE
(dbopMyIibl, B TOM uuciie GopMyIibl ATUHBI OKPYKHOCTH U JAJTUHBI AYTH
OKPY>KHOCTH, (hopMyJIbI TUTOIIAEH HUryp;

pelaTh 3a/1a4n Ha JOKa3aTelbCTBO C UCIOIb30BaHUEM (DOPMYJT IITHHBI
OKPY>KHOCTH U JUIMHBI YT OKPY>KHOCTH, (hopMy mtomaneit puryp;



pelaTh NpakTHUYEeCKHUEe 3a/1a4uM, CBA3aHHbIE C HAXOKJICHHEM FeOMETPHUECKHUX
BEJIMYUH (MCHOIb3YsI MPU HEOOXOAMMOCTH CIPABOUYHUKH U TEXHUYECKUE
CpelcTBa).

Bbll’lyCKHuK noJjydunt 603MOACHOCNTb HAYUYUMbCAL:

BBIUUCIIATH IUIOIAAN (GUTyp, COCTABICHHBIX U3 ABYX WM Oonee
[IPSAMOYTOJIBHUKOB, ITapaJllIeJIOrpaMMOB, TPEYTOJIbHUKOB, ILUIOIIAAHA KPyTra U
CEKTOpa;

BBIYUCIIATH IUIOLIAAX MHOTOYIOJIbHUKOB, UCIIOJIb3Ysl OTHOLLICHUS
PaBHOBEIMKOCTH U PAaBHOCOCTABIIEHHOCTH;

MPUMEHSATH aIreOpanuecKuil U TPUTOHOMETPUUYECKUIN anmapar u Uaeu
JBAKEHUS IIPU PELLICHUHU 33a4 HAa BBIYMCIICHHE IUIOIIAEH MHOIOYTOJIbHUKOB.

Koopaunartsi

Bbll’lyCKHuK HAy4umcs.:

BBIUUCIIATH ATUHY OTpe3Ka 10 KOOPAMHATAM €r0 KOHIIOB; BHIYHUCIISAThH
KOOpPJIUHATBHI CEpeHBI OTPE3KA;

HUCIIOJIB30BAaTh KOOpIIHHB.THLIfI MCTOI JIA U3YUCHUA CBOMICTB IIPAMBIX U
OKPY>KHOCTEH.

Bbll’lyCKHuK noJiyuyum 603MOIANCHOCNIb HAYYUMbCA!

BekTopsl

OBJIAJIETh KOOPAVHATHBIM METOAOM PELICHUSA 3a/1a4 Ha BBIYUCIICHUE U
JOKa3aTeIIbCTBO;

IPUOOPECTHU OMBIT UCIIOJIB30BAaHUS KOMIIBIOTEPHBIX IIPOrpaMM Ul aHAJIN3a
YAaCTHBIX CIy4aeB B3aUMHOI'O PACIIOJIOKEHUS OKPYKHOCTEN U NPSAMBIX;
MPUOOPECTHU OIBIT BHITOIHEHHSI TPOEKTOB.

Bbll’lyCKHuK' noydunt 603MOHCHOCNTIb HAYUYUMbCAL:

ONEPUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB,
3aJJaHHBIX T€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN MTPOU3BEACHUIO
3aJJaHHOT'0 BEKTOpA HA YHUCJIO;

HAXOJUTh JIJIs1 BEKTOPOB, 3aIaHHBIX KOOPJIMHATAMU: JITTMHY BEKTOPA,
KOOPJAMHATHI CYMMBI U PA3HOCTHU JBYX U 00Jiee BEKTOPOB, KOOPIUHATHI
MIPOU3BEICHUS BEKTOPA HA YHCIIO, TPUMEHSISI P HEOOXOAMMOCTH
MEPEMECTUTEIbHBINA, COYETATEIbHBIA WIIA PACTIPEICTUTEIbHBIN 3aKOH;
BBIUUCIATH CKATAPHOE NPOU3BEICHUE BEKTOPOB, HAXOAUTh YIOJI MEXIY
BEKTOPaMH, YCTAHABJIUBATH NEPIICHAUKYIIAPHOCTD IPSIMBIX.

yltaw;m?c;z noydun 603MOMCHOCMb.!

OBJIAZACTb BEKTOPHBIM METOAOM JJId PCIICHWA 3a1a4 Ha BBIYUCICHUC U
J0Ka3aTcIbCTBO,
HpI/IO6pCCTI/I OIIBIT BBITIOJIHCHUS ITPOCKTOB.

Conep:kanue Kypca reoMeTpum

IIpocreiimme reomerpu4yeckue purypsl



Touka, npsimas. OTpe3ok, jiyd. Yrona. Buasl yrnos. CMexHble M BEPTUKAJIbHBIE YIJIBL.
buccekrpuca yria.

Ilepecekaromuecss U mnapajuiesnbHble npsmble. llepnennukynspaeie npsMble. [IpuszHaku
NapaJUIeIbHOCTH MpsAMBIX. CBOWMCTBA NMapajUIeNIbHBIX HPsMbIX. [lepneHauKymnsp M HakIOHHas K
IIPSAMOM.

MHOFOyFOJIbHI/IKI/I

Tpeyronsuuku. Bunel TpeyronsHukoB. MennaHa, OucceKTpuca, BbICOTA, CPEAHSs JIMHUS
TpeyroinbHUKa. [Ipu3Haku paBeHCTBAa TPEyroibHUKOB. CBOWCTBA M MPHU3HAKH PAaBHOOEAPEHHOTO
TpeyroiabHuka. CepeluHHBIM NEepHEHAUKYISp oTpe3ka. CyMMa yIvIOB TpeyroibHHKa. BHemHwne
yriasl TpeyrojipHuka. HepaBeHCTBO TpeyrosibHuKa. COOTHOLIEHMS] MEXAy CTOPOHAMM U YIJlaMu
TpeyronbHuKa. Teopema [Tudaropa.

[TonoGuble TpeyronpHUKU. llpu3Haku momoOusi TPeyroJbHUKOB. TOYKH mepeceueHHs
Me/inaH, OMCCEKTPUC, BBICOT TPEYTOJIbHUKA, CEPEIUHHBIX NEPIEHANKYIIAPOB CTOPOH TPEYTOJIbHUKA.
CBoiicTBO OuccekTpuchl TpeyroibHuka. Teopema @Daneca. MeTpuyeckue COOTHOLICHUS B
IIPSIMOYTOJIBHOM  TpeyrosibHuKe. CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC OCTpOro yria
MPSIMOYTOJIBHOTO TPEeYrojbHUKa U yriaoB oT 0° 1o 180°. @opmyibl, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHI'€HC, KOTAHI'€HC OJHOr0 M TOro ke yria. Pemenue TpeyroibHUKOB. Teopema CHUHYCOB U
TeopemMa KOCUHYCOB.

Yerbipéxyronpuuku. IlapamnenorpamM. CBolicTBA M NPU3HAKU  IApajuIEIOrpaMma.
[IpsiMoyronbHHK, pOMO, KBaJpaT, UX CBOMCTBA U Mpu3HaKku. Tpamnemus. CpenHsis INHUS TPareuu 1
€€ CBONCTBA.

MHuoroyroiapbHukd.  Bpimyknele  MHoroyrosbHukd.  CyMMa — yrjoB  BBIITYKJIOIO
MHOTrOYyrojpHuKa. I IpaBuiibHbIE MHOTOYTOJIbHUKH.

Oxpy:kHOCTH M KpYT. ['eoMeTpryecKkue mocTpoeHus

OKpy’>KHOCTb U Kpyr. DJIEMEHTBI OKPY>KHOCTH M Kpyra. L{eHTpanbpHble U BIIMCAHHBIE YTJIBI.
KacarenbHass Kk OKpyXHOCTH M €€ CBOMCTBA. B3anMHOE pacronokeHue NpsMONM U OKPYKHOCTH.
OnucanHass ¥  BIMCAHHAasg  OKPY)KHOCTH  TpEYrojbHUKa. BrmncaHHele U ONMCaHHbBIE
YEeTBIPEXYTOJIBHUKHY, UX CBOWCTBA U MPU3HAKH. BrMicaHHBIE U ONMCAaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe wmecto Touek (I'MT). CepenuHHBIH NEpHEHIUKYISP OTpe3Ka H
ouccekrpuca yrina kak ['MT.

I'eomeTpryeckue MOCTPOEHMsI HUPKYJIEM U JIUHENKOM. OCHOBHBIE 33Jaud Ha IIOCTPOCHUE:!
IIOCTPOEHHE yIja, PAaBHOIO JaHHOMY, IMOCTPOCHHE CEPEAUHHOIO MEPHEHAUKYJSpa JAHHOTO
OTpe3Ka, IMOCTPOCHUE MPSAMOM, MPOXOAAIIEH Yepe3 JaHHYI TOYKY U NEPICHAUKYJIAPHON TaHHOU
MpsIMON, TOCTpOEHHE OUCCEeKTpUCHl AaHHOrO yria. IlocTpoeHne TpeyronbHHKA MO 3aJaHHBIM
aneMmeHTam. Meron I'MT B 3amauax Ha mocrpoeHue.

I/I3MepeHne reOMETPUIECCKUX BCJIUYHH

Jnuna otpeska. Paccrosinue Mexay AByMsl Toukamu. PaccTrosiHue OT TOUKHM A0 MPSMOM.
PaCCTOSIHI/Ie Me>1<11y HapaHHeHBHLIMI/I HpSIMI)IMI/I.

[lepumeTp MHOTOYTOJIbHHKA.

Jnuuaa oxpyxHoctH. JlnuHa 1yru okpykHOCTH. ['pagycHas mepa yria. Benuuuna
BIHCAHHOTO YIJIA.

HOHS[TI/Ie IJIomaan MHOFOerJ'II)HI/IKa. PaBHOBeJ'II/IKI/Ie q)HprI)I. HaXO)K}IeHI/Ie iomanu
KBaJpara, NpsIMOYTroJIbHUKA, TapaJljIeiorpaMma, TPEeyroibHUKA, Tpaneluu.

[Tonsitue momaau kpyra. [nomane cexropa. OTHOIIEHUE TUTOMITAACH MOJOOHBIX PUTYD.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH



@opmyna pacCTOSHUA MEXIy JABYyMs ToukamHu. KoopaMHAThl cepeluHBl OTpe3Ka.
VYpaBHueHnue Gurypsl. YpaBHEHHUS OKPY>KHOCTH U TIPSIMOM. YTI0BOM KOA(PPHUITUEHT TIPSIMOIA. .

BekTopsbl

[Tonstue BexTopa. Monyns (anuHa) Bekropa. PaBHble BekTopsl. KosiHeapHble BEKTOPBHI.
Koopaunatsl BekTopa. Ci0XEHHME M BBIUMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpAa Ha YHCIIO.
CkanspHoe mpousBeieHue BeKTopoB. KocuHyc yriia Mexay 1ByMsl BEKTOpaMHu.
I'eomeTpuueckue npeodpazoBaHus

[Tonsitue o mpeoOpazoBanuu ¢Gurypsl. JBmwxenue ¢urypsl. Bumsl aBmwxkeHHs (GUTYpHI:
napajJiesIbHbINA NEPEeHOC, OCEBas CUMMETPUS, LIEHTpallbHasi CUMMETpUsl, OBOPOT. PaBHbIe QUrypHl.
I'omoterus. [Tonobue duryp.
JIEeMEHTBI JIOTHKHU

Onpenenenue. AxcuoMbl U TeopeMbl. JlokazarenbcTBo. [loka3arenbcTBO OT MPOTHUBHOIO.
Teopema, oOpatHast nanHoi. HeoOxomumoe u A0CTaTouHOE YCIOBHs. YNOTPEOIeHHE JTOTHIECKUX

CBSI30K €Cll ..., MO ...; mo20d U MoJabKO mo2od.

I'eomeTpust B HCTOPHYECKOM Pa3BUTHH
N3 wucropum reomerpuu, «Hauvana» EBkmmpa. Mcropus naroro mnocrtynara EBkimna.

TpI/IFOHOMeTpI/Iﬂ — Hayka 00 HU3MCPCHUHU  TPCYI'OJIbHHUKOB. HOCTpOCHI/Ie IMpaBUJIbHBIX
MHOTI'OYT'OJIbHUKOB. Kaxk 3apoanyiaCb UACA KOOpAWHAT.
H. U. Jlo6aueBckuii. JI. Ditnep. Danec. [Tudarop.
TemaTnueckoe miianuposanue. 'eomerpus. 7/ kiacc
Paznen Kou- Tembl Koua- OcCHOBHbBIE BHABI OcHOBHBIE
BO BO IeATeJIbHOCTH 00YYAI0OIIHXCS HATIPpaBJIeHUS
4acoB 4yacoB | (Ha ypoBHe YHHBEPCAJBbHBIX BOCIIMTATEJIbHOI
yueOHbIX JeilcTBUIi) JeATeJbLHOCTH
[pocteiimme 15 Touku 1 npsiMbIe 2 [IpuBOAUTE IPUMEPHI 3,45
reoMeTpUUecKue OTpe30K U ero JUIMHa 3 TeOMETPUUECKUX PUTYP.
(bHrprI " UxX _qu. VYroi. 3 OnuceIBaTh TOYKY, IPSIMYIO,
CBOMCTBA W3mepeHnue yrios OTPE30K, JIy4, yroJlL.
CMeXHBIE U 3 DopmMynupoBaTh:
BEPTUKAJIBHBIC YTJIbI OIpPEACICHUs: paBHbIX
HepHeH}lI/IKyHHpHI)Ie 1 OTPE3KOB, CEPCANHBI OTPE3KA,
pAMBIE PaCCTOSIHUS MEXIY IBYMS
AKCHOMBI 1 TOYKaMH, JJOTIOJIHUTEIbHBIX
TloBTopeHue u 1 Jy4yel, pa3BEPHYTOrO yria, 6,7
CHCTEMATH3AIHS PaBHBIX YTJIOB, OUCCEKTPHCHI
y4eQHOro Marepuana yria, CMEXHBIX H
Konrponpnas pabora 1 BEPTHKAIBHBIX YIIIOB,
No 1 MepeceKaroIMNXCs MPSIMBIX,
MEPIeHIUKYIISIPHBIX TPSIMBIX,
MEePICHANKYIISApa, HAKIIOHHOM,
PaccTOSsIHUS OT TOYKH JI0
IPSIMOM;
CBOMWCTBA: PACIIOIOKEHHS TOUEK
Ha MPSIMOH, U3MEPEHUS
OTPE3KOB U YIIIOB, CMEXHBIX U
BEPTUKAJIBHBIX YTIIOB,




NEepPHEeHANKYIISPHBIX TPSIMBIX;
OCHOBHOE CBOICTBO MPSIMOH.
KnaccudunuposaTs yribl.
Jloka3pIBaTh: TEOPEMBI O
MEPECEKAIOIIUXCS MPSMBIX, O
CBOMCTBaX CMEXHBIX U
BEPTHKAIBHBIX YIJIOB, O
€IMHCTBEHHOCTH MPSIMOii,
NEepHEeHANKYIISPHON TaHHOK
(cimyuaii, Koria TOuKa JISKUT Ha
JTaHHOW TIPSIMO).

Haxonuts qnuny oTpeska,
IpagyCHYIO Mepy yIJa,
HCIOJIB3YS CBOMCTBA UX
HU3MEpEHUL.

H300paxkaTh ¢ HTOMOIIHIO
YEepPTEKHBIX HHCTPYMEHTOB
TeOMEeTpHUECKUE (DUTYPHI:
OTpPE30K, Jy4, YTOJI, CMEXHBIE 1
BCPTUKAJILHBIC YTJIbI,
MEPNEHAUKYIISAPHBIE IIPSIMEIE,
OTPE3KH H JIY4H.

[TosicHATB, 4TO TaKkoe akCUOMa,
OIpeieNeHue.

Pemarsp 3aJa44 Ha BBIYHUCICHHEC
U J10Ka3aTeIbCTBO, TPOBOAS
HEO0OX0MMBIE JOKa3aTeIbHbIC
paccyxIeHus

TpeyroabHUKU
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PaBHbIe
TPEYTOIBHUKH.
Bricora, MmeanaHa,
OuccekTpuca
TPEYTrOIbHUKA

IlepBslii 1 BTOpOi
IIPU3HAKU PABEHCTBA
TPEYrOJbHUKOB

PaBHOOenpeHHBbIIT
TPEYroJIbHUK U €T0
CBONCTBa

ITpusnaku
paBHOOEIPEHHOTO
TPEYToJIbHUKA

Tperuii npusHaKk
paBeHCTBa
TPEyroJbHUKOB

Teopembl

[ToBTOpEHME U
CHCTeMaTH3aLH
yueOHOTO MaTepuana

Konrponbnas padora
Ne 2

OmnwuceIBaTh CMBICI MOHSATHS
«paBHbIe Quryps». [IpuBoUTH
TIPUMEPHI PaBHBIX GUTYP.
H300pakaTh U HAXOIUTH Ha
pHCYHKaX paBHOCTOPOHHHE,
paBHOOEIPEHHBIE,
MPSIMOYTOJILHBIE,
OCTPOYT'OJIBHBIC, TYIIOYT'OJIbHBIC
TPEYTOJIbHUKU U UX DJICMCHTBI.
Knaccupummposats
TPEYTOIBHUKH 110 CTOPOHAM H
yTIaM.

DopMynHpOBaTh:
OTIpeNIeNICHUs: OCTPOYTOILHOTO,
TYIIOYTOJIBHOTO,
MPSIMOYTOJILHOTO,
paBHOOEPEHHOTO,
PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO
TPEYTOJBLHUKOB; OMCCEKTPHUCHI,
BBICOTBI, MC/ITHAHBbI
TPeyroJbHUKA; PaBHBIX
TPEYyroJEHUKOB; CEPEAMHHOTO
NepIEeHANKYJIISIpa OTPe3Ka;
NeprMeTpa TPEYroIbHHUKA;
CBOHCTBa: paBHOOEIPEHHOTO
TPEyroJbHUKA, CEPEIUHHOTO
MEPIEHAUKYJIISIpA OTPE3Ka,
OCHOBHOTI'O CBOMCTBA paBEHCTBA
TPEYrOJIbHUKOB; IIPU3HAKH:
paBeHCTBA TPEYTrOJIbHUKOB,
paBHOOEPEHHOTO
TpeyroJbHUKA.

Jloka3bIBaTh TEOPEMBIL: O
€IMHCTBEHHOCTH NPSIMOH,

2,4

6,7




HNEepHIEHAUKYIIIPHOI JaHHOM!
(cy4aii, KOTrJa TOUKa JIEKHUT
BHE JAaHHOH MPSMOi1); TpH
MPU3HAKA PAaBCHCTBA
TPEyrONbHUKOB; TIPU3HAKU
paBHOOEPEHHOTO
TPEYTrOoNbHUKA; TEOPEMBI O
CBOMCTBaXxX CEPEIUHHOTO
NepHeHAnKyJspa,
PaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO
TPEyroNbHUKOB.

Pa3bsicHATE, YTO Takoe TeopeMa,
OIUCHIBATE CTPYKTYPY
TeopeMbl. OOBICHATH, KaKyIO
TEeopeMy Ha3bIBAIOT 0OpaTHON
JAHHOM, B 4€M 3aKITI0YACTCs
METO/] I0Ka3aTEeIbCTBA OT
npotuBHOro. [IpuBonuts
MPHUMEPEI UCITOIB30BAHMS 3TOTO
MeTofa.

Pemate 3a1a4y Ha BbIYUCJICHUC
1 J10Ka3aTeJIbCTBO

[TapannensHble
npsimbie. Cymma
YTIIOB
TpEeyTrolbHUKa
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[TapannenbHble
NPSIMBIE

ITpusnaku
napaIeIbHOCTH
IOPSMBIX

CBoiicTBa
TapauIeIbHBIX
TIPSIMBIX

CymMa yrioB
TPEyTrOJIbHHUKA

[IpssmoyronbHbIH
TPEyrOJIbHUK

CBoiicTBa
MPSIMOYTOJIBHOTO
TPEYroJbHUKA

IloBTOpEHME U
CHUCTEMATU3alusa
y4eOHOro MaTepuaia

Kontponsnas pabora
Ne3

PacnioznaBath Ha yeprexax
napajijieJIbHBIE IPSIMEBIE.
H300paxxaTh ¢ MOMOLIBIO
JUHENKN U yTOJIbHUKA
napaelbHble MPsMbIE.
OnwuceIBaTh yIibl,
00pa3zoBaHHbIC IPU
HNEPECEUYEHUH ABYX MPSIMBIX
CEKyILEH.

DopMyIUPOBATH:
OTpeieNeH s : MapauIeNbHBIX
MPSMBIX, PACCTOSIHUSA MEXIY
napajjiCJIbHbIMU MTPAMBIMH,
BHCIIHETO yTJjia TPEYroJbHHKa,
TUIIOTEHY3bI M KaTeTa;
CBOMCTBA: MapaJuIENbHBIX
MPSIMBIX; YTIIOB, 00pPa30BaHHBIX
IPU IEPECEUCHUH
HapajIeNIbHbIX MPSIMbIX
CEeKyIEH; CyMMBI yTI0B
TPEYroJIbHUKA;

BHCIIHETO yTJj1a TPEYroJIbHUKA,
COOTHOILEHUN MEX]LY
CTOpOHaMHU 1 yrijiaMu
TPEYroJIbHUKA,
MPSIMOYTOIBLHOIO
TPEYroJIbHUKA; OCHOBHOE
CBOMCTBO MapaielbHbIX
HPSIMBIX;

MpPU3HAKU: NapaIeIbHOCTH
HpPSIMBIX, PABEHCTBA
MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.

Jloka3bIBaTh: TEOPEMBI O
CBOMCTBaX NapauleIbHbIX
NPSMEIX, O CYMME€ YTJIOB
TPEYTOJIFHUKA, O BHEIITHEM yTJIe
TPEYToJIbHUKA, HEPAaBEHCTBO
TPEYroJIbHUKA, TEOPEMBI O
CPaBHEHHUH CTOPOH H YIJIOB

3,45

6,7




TPEYroJIbHUKA, TEOPEMBI O
CBOMCTBaX MPSMOYTOJILHOTO
TPEyTroNbHUKA, TPU3HAKA
MapaJuIeNIbHBIX MPSIMBIX,
PaBEHCTBA MPSIMOYTOJIBHBIX
TPEYTONbHUKOB.

PemaTs 3a1aun Ha BEIYNCICHAE
U I0Ka3aTeIbCTBO

OKpyXHOCTH U
KpYT.
I'eomeTprueckue
MIOCTPOCHHUS
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I'eomerpuueckoe
MECTO TOYEK.
OKpYXHOCTb U KPYyT

Hexkotopsie cBoiicTBa
OKPYKHOCTH.
Kacarenpnas

K OKPY>KHOCTH

OmnucanHas u
BIIMCaHHAas
OKPYXKHOCTH
TPEyroibHUKA

3agaun Ha
MOCTPOCHHE

Meton
TEOMETPHUICCKUX
MECT TOYEK B 3a1a4dax
Ha TIOCTPOEHUE

IloBTOpEHME U
CHUCTEMaTU3alusa
y4eOHOro Marepuaia

Konrtponsnas pabora
Ne 4

O6001Eenne u
CUCTEMaTU3al s
3HAHWM YYaIIHxcs

IloBTOpEHME U
cUcTeMaTH3alus
Kypca reoMeTpuu 7
KJacca

Hrorosas
KOHTPOJbHAs paboTa

ITosicHATH, YTO TaKoOE 3a/ada Ha
MOCTPOCHHE; TE€OMETPUIECKOE
Mecto Touek (I'MT).
ITpuBonuts npumepst IMT.
N300paxaTh Ha pUCYHKax
OKPY>KHOCTb U €€ 3JIEMEHTHI;
KacaTeIbHYIO K OKPYKHOCTH;
OKpPY>KHOCTb, BIINCAHHYIO B
TPEYTOJILHUK, U OKPY>KHOCTb,
ONHCaHHYIO OKOJIO HETO.
OmnuchIBaTh B3aUMHOE
pacmosioKeHne OKPY>KHOCTH 1
HIPSIMOM.

DopMyIUPOBATH:
OTpeNIeIeHUs: OKPYKHOCTH,
Kpyra, uX 3JIEMEHTOB,
KacaTelabHOU K OKPYKHOCTH;
OKPYXHOCTH, OIIUCAHHOU OKOJIO
TPEYTOJIbHUKA, OKPYKHOCTH,
BIIUCAHHOW B TPEYTOJIbHHUK;
CBOWCTBA: CEPEIUHHOTO
neprneHaukyisipa kak [MT;
OuccexTpucs! yria kak [MT;
KacaTelbHOU K OKPYKHOCTH;
JUaMeTpa ¥ XOp/bl; TOUKU
MepeceueHHsl CepeUHHBIX
MEePIEeHANKYJIIPOB CTOPOH
TPEYTOJIbHUKA; TOUKH
nepeceveHus OUCCEKTPUC YIIIOB
TPEYTOJIbHUKA; IPU3HAKI
KacareabHOM.

Jloka3bIBaTh: TEOPEMBI O
CepEeVHHOM NEPIEHIUKYIIAPE U
ouccekrpuce yria kak I'MT; o
CBOMCTBaX KacaTelbHOM; 00
OKpY>KHOCTH, BIIUCAHHOU B
TPEYrOJbHUK, OIUCAHHOM OKOJIO
TPEYTOJIbHUKA; IPU3HAKH
KacarenbHOU. Pemarts
OCHOBHBIE 3a/1a4M Ha
MIOCTPOCHHE: TIOCTPOCHHUE YTJIa,
PaBHOTO JaHHOMY; OCTPOEHUE
CePEeMHHOTrO NepIeHIUKYIpa
JTAHHOTO OTpe3Ka; IOCTPOECHUE
IPSMOM, IpoXoAsILel uepes
JIAaHHYIO TOUKY U
NEPIEHIUKYIJISIPHON JaHHOU
IPSIMOM; TOCTPOECHUE
OUCCEKTPUCHI JAHHOTO YTJIa;
MOCTPOCHHE TPEYTOIBHUKA IO
JIByM CTOPOHAM U YTy MEXTy
HUMM; TI0 CTOPOHE U IBYM
MpUIekKalUM K HEH yriaMm.
Pemats 3a1aun Ha mocTpoeHue
metogoM I'MT.

2,58

6,7

6,7




CTpOoUTh TPEYroJILHUK I10 TPEM
CTOPOHAM.

PemaTs 3a1a4n Ha BBIYUCIICHUE,
JIOKa3aTeIbCTBO M IOCTPOCHHE

Htoro 68
TemaTn4yeckoe mianuposanue. I'eomerpus. 8 kiace
Paszpnen Kou- Tembl Kou- OcHOBHBIE BH/IbI OcHoBHBIE
BO BO JesITeJILHOCTH HanpaBJeHHsI
4acoB JacoB o0yJarommxcs BOCIHTATEIBHOI
(Ha ypoBHe AesITeJIbHOCTH
YHHBepcaJbHbIX y4eOHbIX
JeiicTBUIl)
YeThIpEXyTOIHHUKH 22 YeTsIpEXyTONpHUK U 2 [osicHATE, 9TO TaKoe 45,8
€r0 IEMEHTEHI YETBIPEXYTOIBHUK.
[MTapamrenorpamm 2 OmnuchIBaTh 3JIEMEHTHI
CaoiicTBa YETBIPEXYTOJIBHUKA.
napajuiesiorpamMma Pacrnio3HaBaTh BBIyKIIbIE U
[Ipuznaku 2 HEBBIITYKJIbIE
napajuieiorpaMmma YETBHIPEXYTOJIBHUKHU.
IIpsAMOYTOTBHHUK 2 M3o0paxkaTh 1 HAXOUTH HA
Pom6 2 pHUCyHKax
Kpazpar 1 YeTBIPEXYTOIBHUKHU Pa3HbIX
KoHTpoIbHas paboTa 1 BU/IOB U MX JJIEMEHTHI.
Ne 1 dopMynupoBaTh:
Cpenusst TUHuUs 1 OTPECITICHIT.
TpeyroNbHUKA TIapauIeIorpaMma, BEICOTEI
Tpanemus 4 TapauIeorpamMma;
TenTpanbusLe 1 2 HpHMOyFOHLHI/IKa,VpOM6a,
BIHCAHHBIC YT KBa/Ipara; CpeAHel JUHUH
Onncannas u 2 TPEYrONbHIKA; TPAMeLiH,
BIHCAHHAS BBICOTBI TPAIIEIMH, CPEAHEH
OKPYRHOCTH JIMHUH TPaTelyn;
YeTHIPEXYTOJIbHHKA HCHTPATILHOTO yr/ia
Korrpomssas pabora 1 OKPY’KHOCTH, BIIMCAHHOTO 6.7

Ne 2

yTIJa OKpY>KHOCTH;
BIIMCAHHOT'O U OMUCAHHOIO
YeTBIPEXYTOIBHIKA;
CBOWCTBA: MapajuIeNorpaMma,
MIPSMOYTOJIbHUKA, pOMOa,
KBaJpaTa, CpeAHUX JTUHUN
TPEYroJbHUKA U TPAIECLUH,
BIIMCAHHOIO YIJIa,
BIIMCAHHOTO U ONHUCAHHOTO
YETBIPEXYTOJILHUKOB;
NIPU3HAKHU:
napajuiesiorpamma,
MIPSIMOYTOJIbHUKA, pOMOa,
BIIMCAHHOI'O U OIIMCAHHOI'O
YETBIPEXYTOJIBHUKOB.
Jloka3bIBaTh: TEOPEMBI O
CyMME€ YIJIOB
YETBIPEXYTOJILHUKA, O
IpaJlyCHON Mepe BIIMCAHHOTO
yriia, 0 CBOMCTBax 1
MIpU3HAKax
napajuiesiorpamma,
MIPSIMOYTOJIbHUKA, pOMOa,
BIIMCAHHOI'O U OIIMCAHHOI'O
YETBHIPEXYTOJIBHUKOB.




[IpumeHsTh U3ydeHHBIE
onpejeNieHus], CBOCTBa U
MIPU3HAKH K PEHICHHUIO 33034

ITomobue 16 Teopema Daeca. DopMyIIHPOBaTH: 3,45
TPEYrOJbHUKOB Teopema o oTIpeieNIeHue MOT00HBIX
MIPOMOPLIUOHAIBHBIX TPEYroJIbHUKOB; CBOMCTBA:
OTpe3Kax MeIuaH TPEYroJbHUKa,
[Momo6HEIE OUCCEKTPUCHI TPEYTOIbHUKA,
TPEYrOJbHUKU NEPECEKAIOIINXCS X0,
IlepBr1ii npu3HaK KacaTeJIbHOHN U CeKylIeil;
moxoous MIPU3HAKK TOJ00US
TPEYroJbHUKOB TPEYrOJIbHUKOB.
Bropoit u tpetui JloKa3bIBaTh:
NPU3HAKK 000U TeopeMsl: Daneca, 0
TPEYroJIbHUKOB TIPOIMOPIHUOHAIBHBIX
KOHTpOJ'H)Haﬂ paﬁoTa OTpE3Kax, O CBOMCTBax 7
No 3 MeIuaH TPEYrojJbHUKa,
OHCCEKTPUCHI TPEYTOIBHUKA;
CBOICTBA: NEPECEKAIOLIUXCS
XOpA, KacaTeJabHOU U
CeKyLIeH;
MPU3HAKHU TIOJ00US
TPEYrOJIbHUKOB.
[IpumeHsITh U3ydeHHBIE
onpeneseHus, CBOMCTBA U
MIPU3HAKU K PEIISHUIO 3a7a4
Pemenune 14 Metpuueckue DopmyIupoBaTh: 6,8
MPSMOYTOJIbHBIX COOTHOILIEHUS B ONpEJENICHUs: CUHYCA,
TPEYrOJbHUKOB MPSIMOYTOJIBHOM KOCHHYCa, TAHT€HCa,
TPEYrOJbHUKE KOTaHI'€HCa OCTPOro yria
Teopema [Tudaropa NIPSIMOYT OJIBHOT'O
Kontponpnas padora TPEYroJbHUKA; 7
Ne 4 CBOWCTBA: BhIPAXKAIOIIHE
TpI/IFOHOMeTqueCKI/Ie MCTPHUYCCKHEC COOTHOIICHUA 4,5
(hyHKIIMH OCTPOTO yTiia B MIPSIMOYTOJIBHOM
MPSIMOYT'OJILHOTO TPCYTOJIbHUKE U
TPEYroJbHUKA COOTHOIIIEHUST MEXTY
CTOPOHAMH W 3HAYCHUSIMH
TPUTOHOMETPUUYECKUX
(YHKIHN B IPSIMOYTOIEHOM
TpPEYroJbHUKE.
3anuceIBaTh
TPUTOHOMETPUUYECKUE
(hopMyJIBI, BEIpAXKAFOIITUE
CBSI3b MEXKY
TPUTOHOMETPHUECKUMHU
(GYHKIHMSIMU OJTHOTO U TOTO
’K€ OCTPOro yria.
Pemats npssMoyrosibHbIC
TPEYTOJIbHUKH
Pemenne JlokasbIBaTh:
MPSIMOYTOJIbHBIX TEOPEMY O METPUUECKUX
TPEYroJbHUKOB COOTHOILEHUSIX B
Konrponbnas padora MPSIMOYTOJIbHOM 7
Ne 5 TPEYrOJIbHUKE, TEOPEMY
[Mudaropa;

(hopMyIIBI, CBA3BIBAIOIINE
CHHYC, KOCHHYC, TAHI'€HC,
KOTaHT'€HC OJTHOTO M TOTO XK€
OCTpOro yria.

BriBoguTH OCHOBHOE
TPUTOHOMETPUIECKOE
TOXKAECTBO U 3HAYCHHUS




CHHYyCa, KOCHHYCa, TAHTCHCA
U KoTaHreHca ajs yrios 30°,
45°, 60°.
IIpumeHsTh U3yUeHHBIE
OTIpEICIIEHNSI, TEOPEMBI U
(hOopMyITBI K pEIIeHHIO 3a/1a9
MHOTOyTOIHHHUKH. 10 MHOTOyTOTFHUKHI 1 TlosicHATE, YTO TaKoe 45,8
ITmomane ITousaTue miomaamn ILIOIAb MHOTOYTOJIbHUKA.
MHOTOYTOJIEHIKA MHOTOYTOJIFHHKA. 1 OnwuceBaTh MHOTOYTOJIBHHK,
[Tnomanp €ro 3JICMEHTHI; BBITYKIIBIC U
MPSIMOYTOJIbHUKA HEBBITYKJIbIC
Hﬂoma[ﬂ, MHOTOYT'OJIbHUKH.
HapaieaorpaMma 2 N300pakaTh 1 HAXOTUTH HA
[nomans ’ PHUCYHKaX MHOT'OYTOJBHUK H
TPEYroJIbHUKA €Tr0 JJICMCHTHI,
Hﬂomaab Tpaneuun 3 MHOT'OYT'OJIbHUK, BITMCAHHBIN
KonTtponbHas pabota 1 B OKPYKHOCTb, H 5 7
Ne 6 MHOTOYTOJIFHHK, OTIMCAaHHBIH
IToBTOpenue u 6 VipakHeH s st OKOJIO OKpYKHOCTH. 6,7
CHCTEMaTH3aIHs IIOBTOPEHHMs Kypca 8 5 DopmynpoBaTh:
yae6HOro KIacea OTIPEICIICHUS: BIIMCAHHOTO U
MaTepuana KounTtponbHas padoTa OMHMCAHHOTO
No 7 MHOT'OYT'OJIbHUKOB, IJIOMIaau
MHOTI'0YyroJIbHUKa,
PaBHOBEIMKHX
MHOT'OYT'OJIbHUKOB;
OCHOBHEBIC CBOWCTBA
IUIOIIAAX MHOTOYTOJIFHHKA.
Jloka3bIBaTh: TEOPEMEI O
1 CyMMe YTJIOB BEIITYKJIOTO N-
YTONBHUKA, TUTOIIAN
PSMOYTOJILHUKA, IJIOIIA 1
TPEYToJIbHHUKA, [IOIAH
Tpamnenuu.
IIpumensTh U3yYeHHBIE
OMPEICIICHUsI, TCOPEMBI U
(hOpMyJIBI K PEIICHUIO 3314
HWroro 68
TemaTuueckoe mianuposanue. I'eomerpus. 9 kiace
Paznen Kou- Tembl Koa- OCHOBHBIE BHABI OcHOBHBIE
BO BO IeATeIbHOCTH HANPABJICHHUSA
4acoB 4yacoB o0y4arommxcst BOCIHHUTATEJIbHOM
(Ha ypoBHEe YHHBEPCAIBHBIX NeATeTbHOCTH
y4eOHBIX JIeiicTBHii)
Pemenune 16 TpuroHomerpuueckne 2 DopMyTUpOBaTh: 4,5
TPEYrOJHLHUKOB ¢ynkuu yria ot 0° 1o OTIpE/ICIICHHUS: CUHYCA,
180° KOCHHYCa, TAHTEHCa,
TeopeMa KOCUHYCOB 4 KoTaHTeHca yria ot 0° 1o
TeopeMa CHHYCOB 3 130°;
Pemtenue 2 CBOWCTBO CBSI3U JITHH
TPEYroNbLHUKOB JUaroHanel u CTOpoH
DopMyIIBI TS 4 nmapaiesiorpaMma.
HAaXO0XKACHUS IJI0LaAH DopmynupoBaTh 1
TpEyroJIbHUKa Pa3bACHATH OCHOBHOC
KonTtponbHas pabora Ne 1 TPUIOHOMETPUHICCKOE 7

1

TOXJAECTBO. BEIUHUCIATH
3HAUYCHHE
TPUTOHOMETPUUYECKON




(GYHKIMHU yTiIa 110 3HaYEHHIO
OJIHOM U3 €ro 3aJaHHBIX
GyHKITUH.

DopmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI:
CHHYCOB, KOCHHYCOB,
CJICICTBHSA U3 TEOPEMBI
KOCHHYCOB M CHHYCOB O
IUIOIAAH OTIUCAaHHOTO
MHOTOYTOJIbHUKA.
3anuceIBaTh U JOKA3bIBATh
(bopMyIBI UTsT HAXO0XKICHUS
IUIOIAAN TPEYTOJIbHUKA,
paanycoB BIMCAHHON U
OIMCAHHOM OKPY>KHOCTEH
TPEyTroNbHUKA.

[IpumeHsTH U3yYEHHBIE
OTIpEICTICHUSI, TEOPEMBI U
(OpMYIIBI K pEIISHHIO 33124

[TpaBunbHEIE 9 [IpaBunbHBIE [MosicHATB, YTO TaKoe LEHTP U 6,8
MHOTOYTOJIBHUKH MHOTOYTOJIBHUKH U HX LEHTPaJIbHBIN YTo
CBOMCTBA IIPaBUIILHOTO
JltnHa OKpY>KHOCTH. MHOTOYTOJIbHUKA, CEKTOP U
IInomans kpyra CErMeHT KpyTa.
KonTponsHas pabota Ne DOopMyIHPOBATH: 7
2 oIpezeaeHue NpaBUiIbLHOIO
MHOTOYTOJIbHHKA,;
CBOMCTBA NMPABUIIEHOTO
MHOTOYTOJIbHHKA.
Jloka3sIBaTh CBOMCTBA
MPaBIIBHBIX
MHOT'OYTOJIbHUKOB.
3anuceIBaTh U Pa3bACHATH
(bOpMyJIBI JUTUHEI
OKPY>KHOCTH, IUTOINAAH KPyTa.
3anuceIBaTh U JOKA3bIBATh
(b opMyIbI JUTMHBI IYTH,
IUIOIIAIA CEKTOpa, (POPMYJIBI
JUISL HAXOXKACHHSI PAZNyCOB
BIHCAHHOW U OMHUCAHHOMN
OKPYXHOCTEH NMpaBHILHOTO
MHOTOYTOJIbHHKA.
CTpouTh C TIOMOIIBIO
LUPKYJIS U JIMHEUKU
IIPaBUJIbHBIE TPEYTOJIbHHUK,
YETBIPEXYTOJIbHUK,
IIECTUYTOJIbHHUK.
[TpuMeHATH N3yueHHBIE
OTIpeIeNIeHUs], TCOPEMBI U
(OpMyJIBI K PELISHUIO 33134
JlexapToBbI 11 Paccrosinne mexay OnuceIBaTh NPSIMOYTONBHYIO 34,5
KOOPAUHATHI JBYMSI TOYKaMH C CUCTEMY KOOpJAUHAT.
3aJJaHHBIMH DopMynHUpOBaTh:
KOOpAMHATaMU. OINpENENEeHUE YPaBHEHUS
KoopauHnaTs! cepenuHbl ¢urypsl, HeoOX0IMMOE U
oTpe3Ka JIOCTATOYHOE yCIIOBHUS
YpaBHeHHE QUTYPHL. MapayIeNbHOCTH JBYX
VYpaBHeHUe HPSIMBIX.
OKPY>KHOCTH 3anuceIBaTh U JOKA3bIBATh
YpaBHEHHE IPIMOH (OpMYIBI PAaCCTOSTHUS MEXKIY
YrioBoit koahpunueHT ABYMs TOYKaMH, KOOpJAUHAT
IpAMOH CepeMHbI OTPE3KA.
KonTponbHast paborta No BeiBosuth ypaBHeHHE 7




OKpPY>KHOCTH, 00111ee
ypaBHEHHE TPSIMOIA,
YpaBHEHHE MPSAMOU C
YTIIOBBIM KO3 (HUITHEHTOM.
Jloka3pIBaTh HEOOXOAUMOE U
JIOCTATOYHOE YCIIOBHS
MapaiebHOCTH JIBYX
MPSMBIX.

[TpuMeHsITh U3yUYEeHHBIE
OTIpEICIICHUS, TCOPEMEBI 1
(OPMYITBI K PEIICHUIO 33124

BexTopsl

14

IlonsiTue BCKTOpa

KOOleI/IHaTLI BCKTOpa

[ay

CrnosxeHue u
BBIYUTAHUC BEKTOPOB

YMHOKEHHE BEKTOpa HA
YHUCIO

CkanspHoe
MIPOU3BEICHNE BEKTOPOB

Kontponsnas padora Ne
4

OnuceIBaTh NOHATHS
BEKTOPHBIX U CKaJIIPHBIX
BeMUYMH. nmocTpupoBath
MOHSTHE BEKTOPA.
DopMyIUpOBATH:
OIpENENEHUs: MOAYJIA
BEKTOpA, KOJUIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB,
KOOpAMHAT BEKTOPA, CyMMBI
BEKTOPOB, Pa3HOCTU
BEKTOPOB, MMPOTHUBOIIOJIOKHBIX
BCEKTOPOB, YMHOXCHUSA
BEKTOpa Ha YHUCIIO,
CKaJSIPHOI'O MPOU3BEACHU
BEKTOPOB;

CBOMCTBA: paBHBIX BEKTOPOB,
KOOPJAMHAT PABHBIX BEKTOPOB,
CII0’KEHUS BEKTOPOB,
KOOpJAMHAT BEKTOpPA CyMMBI U
BEKTOpa Pa3HOCTH IBYX
BEKTOPOB, KOJUTMHEAPHBIX
BCEKTOPOB, YMHOXCHUSA
BEKTOpa Ha YHUCIIO,
CKaJIPHOTO IIPOU3BECHUS
JIByX BEKTOPOB,
MEPNEHAUKYIIAPHBIX
BEKTOPOB.

Jloka3bIBaTh TEOPEMBIL: O
HaXO0KJIEHUU KOOPJHHAT
BEKTOpa, 0 KOOPAMHATAX
CYMMBI U pa3HOCTH BEKTOPOB,
00 yCcIIOBHH KOJUIMHEAPHOCTH
JIByX BEKTOPOB, O
HaXO0KJICHUHU CKaJIIPHOTO
IIPOU3BEICHUS JBYX
BEKTOPOB, 00 YCJIOBUH
MEPNEHAUKYIIIPHOCTH.
Haxoauts kocunyc yria
MEXy ABYMS BEKTOPAMHU.
IIpuMeHATH N3yueHHbIE
OINpENENEHUs], TEOPEMBI U
(OpMyJIBI K PELISHUIO 33134

4,5

I'eomeTprueckue
npeoOpa3oBaHus

10

JBuxenue
(mepemernieHue)

¢burypsr.
[TapasnenbHblil IepeHoC

OceBast CHMMETpHS

IlenTpanpHas
cummertpus. ITosopor

T'omorerns. [Togobue
Guryp

Kontponsnas pabora Ne

[TpuBoaMTE MPUMEPHI
npeoOpa3oBaHus GUTYD.
OmnwuceIBaTh Mpeodpa3oBaHus
buryp: mapanienbHbIH
MepeHoc, 0CeBasi CHMMETPHS,
HCHTpaJIbHAsA CUMMETPHA,
MOBOPOT, TOMOTETHSI,
mojobue.

DopMyIHpOBaTh:
OTIpeJIeTICHUs: IBIKCHUS;

45,6




paBHBIX (PUTYp; TOYEK,
CUMMETPHYHBIX
OTHOCHTEIIBHO MPSIMOIA;
TOYEK, CHMMETPUYHBIX
OTHOCHTEIJIFHO TOUYKH;
¢urypsI, IMEIOIIEH 0Ch
CUMMETpPHH; GUTYPHI,
HMMEIOLIEN LIEHTP CUMMETPHH;
NoA0OHBIX BHUTYD;
CBOICTBA: ABMKECHUS,
HapaesbHOro nepeHoca,
OCEBOM CUMMETPHH,
LEHTpaJIbHON CUMMETpUH,
MOBOPOTA, TOMOTETHH.
Jlokxa3pIBaTh TEOPEMBIL: O
CBOMCTBaXxX NapajuleIbHOTO
epeHoca, 0ceBoi
CUMMETpPHH, LIEHTPAIbHON
CHMMETpPHH, TOBOPOTA,
TOMOTETHH, 00 OTHOIICHHH
IUIOIAaAeH MOJOOHBIX
TPEYroJbLHUKOB.
[IpumeHsTh U3yYEHHBIE
OTIpeieNIeHus], TCOPEMBI U
(OPMYITBI K PEIICHHIO 3a1a4

HauanbHble 5 [psmast npusma. CrpouTth: n300pakeHHs 5,6
CBEJICHUS TI0 [upamuna MIPOCTPAHCTBEHHBIX (BUTYP:
CTepeOMeTpHHI Humuaap. Konyc. [lap Ky0a, IpsIMOYTOIILHOTO
KonrponbHas padora Ne napanjeyenunea, 7
6 MUPaMUIBL, TIPU3MBL, KOHYCA,
[oBTOpenue u 3 YnpaxHeHUs 1 mapa. 6,7
CHCTEMaTU3alus MOBTOpEHUS Kypca 9 Haxomuts: smeMeHThI
yqe6H0r0 Kiacca POCTPAHCTBECHHBIX (blfll"yp
MaTepuaa Wroroas KOHTpONbHAS
pabota
Hroro 68
COI'JTIACOBAHO

ITpoTokon 3acenanust

METOJIMYECKOTO 00bEMHEHUS

yYUTENeH MaTeMaTHKH 1 MHPOPMATUKH

COLII Ne 76 ot «29» aBrycra 2022 1.
JBynuuanckas E.I1.

COITTACOBAHO

3amecTUTENb UpEKTOpa o Y BP
Wpannukosa I A.

«29» aBrycra 2022 r.
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