MyHUIIMNAJLHOE OI0IKETHOE 001Ie00PA30BaATEIbLHOE VUPEKICHHE
ruMHasus Nel umenun Hukouaasa OcTpoBckoro r. Tvance
MVYHUIIMIIAJIBLHOT0 00pa3zoBanus TvancuHcKuid paiioH

VYTBEPXIEHO
peuienue neacosera npotokon Ne 1
oT «30» asrycra 2021 roga
[Ipencenarens neacoBeTa

/ O.B.Tronenanosa/

PABOYAA IIPOI'PAMMA

Ilo TreOMETPUU

VpoBeHs 06pasoBanus _OCHOBHOE oOI1ee oOpa3oBaHue 7-9 Kacchl

Komuuecto uacos  68/68/68  Vposensr 0a30BbIi

Vuutens  E. B. Ctap4yeHko

IIporpamma paspadorana B coorBeTcTBUM ¢ PI"OC 0CHOBHOI0 00111er0 00pa30BaHMS

C yuetom DPI'OC 0CHOBHOTIO 00I1IeT0 00pa30BaHMsl, OCHOBHON 00pa30BaTEILHOM
IpOrpaMMBbl OCHOBHOI'0 o0miero oopaszosanuss MBOVY rumuasus Ne 1 mm.
H.OctpoBckoro, padouei nporpammMsel BocruTanug MBOY rumaaszus Nel um. H.
OCTpOBCKOro, MPUMEPHOI paboueli mporpaMMbl OCHOBHOT'O OOIIET0 0Opa30BaHMs IO
MaTeMmaTuke, coopauka: I'eomerpusa. COOpHUK pabouux mporpaMM. 7 — 9 Knacchl: yueo.

nocodue 1 001meo0pa3oBar. oprauusaiuii /cocrapurels T.A. bypmuctposa. - M.:
IIpocsemenue, 2019

C yuerom YMK Aranacsn JI.C. u ap. I'eomerpus: 7 - 9 xn./JI.C. AtanacsH, B.D.
byry3oB, C.b. KagomiieB u ap. - M.: [IpocBemenune, 2016 - 2021r.




Paboyast mporpamma cocraBiieHa Ha OCHOBE:

1. ®enepanbHOTrO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO 00111ero 00pa3oBaHus,
YTBEP)KJICHHOTO MpHKa3oM MuHuctepcTBa oopazoBanus U Hayku PD ot 17 gexabps 2010 roma Ne 1897
(c usmenenusimu ot 11 nexadbps 2020r.)

2. [lpumepHO# mMpOrpaMMON BOCIUTAHHS, OJOOPEHHOW pelieHneM QenepalbHOTO  Y4eOHO-
METOIMYECKOT0 00bEIMHEHUS 110 00IIeMy 00pa30BaHMI0, MPOTOKOJI OT 2 uroHs 2020r. Ne2/20.

3. Ilpukxaza MunuctepctBa oOpazoBanusi P® «O0 yrBepkaeHuu ¢enepaqbHbIX TepedHei
Y4eOHHUKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K HCIOJB30BAaHHIO B 0Opa30BaTENbHOM IIpOIECCEe B
00pa30BaTeNIbHBIX YUPEKIACHUSX, peaTU3yIOMMUX 00pa3oBaTelbHbIe IPOrpaMMbl O0IIEero 00pa3oBaHus U
MMEIOLIUX FOCYIapCTBEHHYIO akKpeauTanuto, Ha 2021/2022 yueOHbIi romy.

4. OcHoBHoU obpazoBarenbHol mporpaMmbl MBOY rumuazum Ne 1 r. Tyance mmenu Hukomas
OcTpoBCKOTO.

5. PabGoueii mporpammbr BocnuTanuss MbBOY rumnazum Ne 1 r. Tyance mmenm Hukomas
OcTpoBCKOTO.

6. T'eomerpus. COOpHUK pabouux mporpamm. 7-9 kmaccel: yde0. mocobme st oOrreoOpa3oBar.
opranuzarnuii/ (coct. T. A. Bypmucrtposa). - M.: [Ipocsemenne, 2019.

7. VIHCTPYKTHBHO-METOJWYECKOTO NMuchMa «PekoMeHJalu Mo COCTABJICHUIO pabOuuX MPOrpaMm
y4eOHBIX MpeaMeToB, KypcoB» OT 13.07.2021r. Ned7-01-113-14546/21.

8. MHCTpYKTUBHO-METOAMYECKOTO MUChMa «MeToauueckre peKoOMEeHAalnu Uis 00pa30BaTEIbHbIX
opranuzanuii KpacHomapckoro kpasi 0 mpenojiaBanuu yaeobHoro npeamera «Maremaruka» B 2021-2022

y4eOHOM TOTY».

[Iporpamma cootBeTcTBYeT YueOHUKY: ['eomerpus: 7 - 9 ki./JI.C. AtanacsH, B.®. byry3os, C.b.

Kagomues u ap. - M.: [IpocBemenune, 2016 - 2021r.

B 7 xnmacce 5 yacoB OTBEAEHO s IMPOBCACHUSA KOHTPOJIbHBIX pa60T, 4 yacoB — Ha HMTOTOBOE
ITIOBTOPCHHUC.

B 8 kmacce 5 uyacos OTBCIACHO I ITPOBCACHHUSA KOHTPOJIbHBIX pa60T, 4 Yyaca — Ha HTOrOBOE
ITIOBTOPCHHUC.

B 9 xmacce 4 uaca OTBCACHO I IPOBCACHUS KOHTPOJIBHBIX pa60T, 9 yacoB — Ha HTOTOBOEC

IIOBTOPEHHUE.



I. Ilnanupyemble pe3yJibTaThI H3y4YEHHUs Kypca reoMeTpum B 7 - 9 kiaccax

[MporpamMma obGecnieunBaeT IOCTIKCHUE CIEAYIOLIIMX pPE3YJIbTaTOB OCBOCHHS 00pa30oBaTEIbHOU
MIPOrpPaMMBI OCHOBHOTO 00II[ero 00pa3oBaHMs:

JAUUYHOCMHblIE:
JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI yueOHOTO mpeamera «MaTeMaTHKa XapaKTepU3yIOTCS:

) Ilampuomuueckoe eocnumanue:

MPOSBJICHUEM MHTEpPECa K NPOUUIOMY W HACTOAIIEMY POCCHICKOM MaTeMaTHUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCHIUCKMX MATEMaTUKOB M POCCUMCKON MaTeMaTH4YE€CKOW IIKOJIbI, K
WCIIOJIb30BAHUIO TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIATHBIX chepax.

2)I'pasicoanckoe u 0yxo6Ho-HPAGCMEEHHOE 6OCNUMAHUE:

TOTOBHOCTBIO K BBIMOJTHEHHIO 00S3aHHOCTEH Ipa)KAaHWHA M peau3alliyd €ro Mpas, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (YHKIMOHUPOBAHUSA  PAa3IUYHbIX CTPYKTYp, SIBICHUH, MpOLEAYp
rpaXkJaHCKoro o01iecTBa (BbIOOPHI, OMPOCH U MIp.); TOTOBHOCTHIO K OOCYKIEHUIO ATHUECKUX MpoOIieM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHMH HayKd, OCO3HAaHMEM Ba)XHOCTH MOPAJbHO-
STUYECKUX MPUHLIHUIIOB B IEATEIHHOCTH YUEHOTO.

3)Tpyooseoe 6ocnumanue:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEUICHUM MPAKTUYCCKUX 3aJ1ad MaTeMaTHICCKOW HAIPABJICHHOCTH,
OCO3HAHHWEM Ba)XKHOCTH MAaTEMaTHYEeCKOTO OOpa30BaHMs Ha TMPOTSIKEHWHM BCEH JKHU3HH I YCHCITHON
podecCHOHAIEHON JIeATEIPHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMCHHI;, OCO3HAHHBIM BBIOOpPOM U
MOCTPOCHUEM HHIUBUAYAJIbHON TpPaeKTOpUM OOpa3oBaHUS M >KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

4)Icmemuueckoe éocnumanue:
CIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHITHIO MaTeMaTHYEeCKUX OOBEKTOB, 3a/1ad,
pELIeHU, pacCyKICHHM; YMEHHUIO BUIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B MICKYCCTBE.

S)I]ennocmu Hayunozo no3HaHuA:

OpUEHTAIle B JEATEJIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IpEACTaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, IPUPOJIBI U 00IIECTBA, TOHMMAaHUEM MAaTeMAaTUYeCKOM HayKU Kak
cdepbl 4eTOBEUECKOH 1eATeIbHOCTH, 3TANoB €€ pa3BUTHUS

U 3HAYUMOCTH Uil DPa3BUTHUSl LIMBWIM3ALMM; OBJAJCHHEM S3bIKOM MAaT€MaTUKU M MaTeMaTHYeCKOMH
KYJIBTYpPOU KaK CpPEJCTBOM IMO3HAHUSI MHUPA; OBJIAJICHUEM MPOCTEHIINMU HaBBIKAMH HMCCIIEI0BATEIbCKOM
JeSITeIbHOCTH.

6)@u3uueckoe socnumanue, popmuposanue Kyibmypol 300p08bs U IMOUUOHAILHO20 OA2ONOIYUUA:
TOTOBHOCTBIO NIPUMEHSTh MaTeMaTUYeCKUE 3HAHMSA B MHTEPECax CBOETO 3/J0POBbS, BEACHHUS 37J0POBOTO
oOpa3a >XHM3HU (30pOBOE MHUTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U OTHAbIXA, peryispHas
¢usnueckass akTUBHOCTB); C()OPMUPOBAHHOCTHIO HaBBbIKa pe(dIeKCHH, MPU3HAHMEM CBOEro IpaBa Ha
OIIMOKY U TAaKOTO K€ MpaBa IPYroro 4eroBeKa.

T)IKonozuueckoe socnumanue:

OpHUEHTAIMEH HAa MPUMECHEHUE MaTEeMAaTUYeCKUX 3HAHUU JJIS pEIleHUs 3a1a4 B 00JacTH COXPaHHOCTH
OKpYXKarolllel Cpeibl, IUIAHUPOBAHUS TOCTYIIKOB W OLEHKH HMX BO3MOXHBIX MOCIEACTBUN JUIS
OKpYXKAroIllel Cpeibl; OCO3HAHHEM TJI0OOAIBHOTO XapaKTepa AKOJOTHYECKUX MpOoOJieM W TyTed HuX
pelIeHHUS.

8) Adanmauyusa odyuaroue2oca K U3MEHAIOUUMCA YCLOGUAM COUUATbHOU U RPUPOOHOIL CPeObl:
TOTOBHOCTBIO K JICHCTBUSIM B  YCIOBHUSX HEONPENCNEHHOCTH, TIOBBIIICHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCA Y JAPYTUX JIOACH,
MpHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKU U



KOMIIETEHIIMH W3 OIbITa JPYruX; HEOOXOJUMOCTHhIO B (DOPMUPOBAHMM HOBBIX 3HAHH, B TOM YHCIE
(bopMynupoOBaTh UICH, MOHATHSA, TUIIOTE3bl 00 00bEKTaX U SBJICHUAX, B TOM YHUCIIC pPaHEe HE U3BECTHBIX,
0CO3HaBaTh JePUUIUTHI COOCTBEHHBIX 3HAHMW M KOMIETEHTHOCTEH, IUIAHUPOBATh CBOE DPa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPHHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B,
TpeOYIOIMA KOHTPMEp, KOPPEKTHPOBATh INPUHUMAEMbIC PEIICHUS U JACHCTBHS, (QOpPMYyIHpOBaTh H
OILICHUBATh PUCKH U TIOCIEACTBHS, (POPMHPOBATH OIIBIT.

MemanpeOMemubte:

1) yMeHHe caMOCTOSATENBHO TUIAHUPOBATh ANBTEPHATHBHBIE MTYTH JTOCTHKEHHS IIeNieii, 0CO3HAHHO BHIOM-
patb Haubosee 3(h(HheKTUBHBIE CLIOCOOBI pemIeHHs y4eOHBIX U MO3HABATEIBHBIX 33/1a4;

2) yMEHME OCYIIECTBIIATh KOHTPOJb 110 PE3YJIbTAaTy U MO CHOcoOy IEHCTBUS HAa YPOBHE MPOU3BOJIBHOTO
BHHUMAaHUS U BHOCUTh HEOOXOIUMbIC KOPPEKTUBHI;

3) yMeHue ajeKBaTHO OIIEHMBATh NPABUJIBHOCTh WMJIM OIIMOOYHOCThH BBINIOJIHEHUS Y4eOHOH 3aaauu, eé
00BEKTHBHYIO TPYJHOCTh H COOCTBEHHBIE BO3MOYKHOCTH €€ PelICHUS;

4) 0co3HaHHOE BIIQJICHUE JIOTHUYECKUMH JACHCTBUAMH OINPEICTICHIUS TOHATHH, 0000IIEeHNs, YCTaHOBICHUS
aHAJIOTU, KJIacCU(PUKAIMU Ha OCHOBE CAMOCTOSITEILHOTO BHIOOpA OCHOBAHUM U KPUTEPUEB, YCTAHOBIIE-
HUS POJIOBHJIOBBIX CBSI3CH;

5) yMeHHe yCTaHaBJIMBaTh NMPUUYMHHO-CIEICTBEHHbIE CBSA3HM, CTPOUTDH JIOTUYECKOE pacCyXJIeHue, yMmo3a-
KITFOYeHNEe (MHIYKTUBHOE, JISTyKTHBHOE U TI0 aHAJIOTHH ) U BBIBO/IBI,

6) yMmMeHHe cO3/1aBaTh, MPUMEHATh U MPEeoOpPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA, MOJEIU U
CXEMBI JIJIS pEIIeHHS YIeOHBIX U TI03HABATEILHBIX 33734,

7) yMeHHE OpraHu30BbIBaTh Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIbHOCTb C YUUTENIEM H
CBEPCTHUKAMH: OTIPECIIATD IEJIH, PACIIPEACIATh PYHKIIMU U POJTH YIaCTHUKOB,00IIHE CITOCOOBI pabOTHI;
yMeHHe paboTaTh B IpyIIe: HaXOAUTh oOllee penieHre U paspemaTb KOH(GIUKTH Ha OCHOBE COTIJIAco-
BaHUS TO3WIMH W y4€Ta HWHTEPECOB; CIymarTh MapTHEpPA; (GOPMYIHPOBATH, ApPTYMEHTHPOBATH U
OTCTanuBaTh CBOE MHCHUE;

8) dopmupoBanume u pa3BuTHE Y4YeOHOW U OOIICTIOJIB30BATEIHCKONW KOMIIETEHTHOCTH B 00JacTH
WCIIOJIb30BaHUs HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui (MK T-koMneTeHTHOCTH);

9) dopmMupoBaHue mNEpBOHAYAIBHBIX MPEACTABICHUNH 00 HIEAX M O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAJIHLHOM S3bIKE HAYKH M TEXHUKHU, O CPEJICTBE MOJICTUPOBAHMUS SIBJICHUN U MPOIIECCOB;

10) ymeHue BHAETh MaTeMaTHUECKYIO 3a7adyy B KOHTEKCTE€ MPOOJIEMHON CUTyallud B APYTUX TUCIUII-
JIUHAX, B OKPYKaIOIEeH KU3HU;

11) yMeHue HaxXOAWTh B pa3IUYHBIX MCTOYHHMKAX HWH(MOpMAIHIO, HEOOXOAUMYIO Uil pElICHUS
MaTeMaTHYeCKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHOU (popme; MPUHUMATH PEIIeHUE B YCIIO-

BHSIX HETIOJTHOMW U M30BITOYHOM, TOYHON M BEPOSITHOCTHON MH(OpMaIuu;

12) yMeHue MOHMMATh U HCIIOJIb30BaTh MAaTEMaTHYECKHE CPEJCTBA HAIVISIAIHOCTH (PUCYHKU, YEPTEXKH,
CXEMBI U JIp.) JJIsl WLTIOCTPALMK, HHTEPIIPETAllUU, apTryMEHTaIUH;

13) yMeHue BBIABUTATH THIOTE3bl MPH PEIICHUH Y4YeOHBIX 3a7ad M IMOHUMAaTh HEOOXOJUMOCTh HX
MIPOBEPKH;

14) ymeHue mpUMEHITh WHIAYKTUBHBIE W JEAYKTUBHBIE CHOCOOBI pAaCCYXJIEHUH, BUICTh DPA3IUYHBIC
CTpaTeruy pelieHus 3aaay;

15) nmoHnMaHue CYIIHOCTH aNTOPUTMHYECKUX MPEINUCaHUil U yMEHUEe JIEHCTBOBAaTh B COOTBETCTBUU C
MPeI0KEHHBIM aITOPUTMOM;

16) ymeHne caMOCTOATEIbHO CTaBUTH IIENIU, BHIOUPATh U CO3AaBaTh ATOPUTMBI AJISl peuIeHUs] yaeOHbIX
MaTeMaTHYeCKUX MpoOeM;

17) yMeHue T1UIaHMPOBATH M OCYIIECTBISATH JCSITENBHOCTh, HANpPAaBICHHYIO Ha pelIeHue 3ajad
HCCIIEIOBATENILCKOTO XapaKTepa;

npeomemmnuple:

1) OBJIAJICHUC 0a30BbIM MOHITHHHBIM armapaTtoM Mo OCHOBHBIM pa3JiciiaM COACP)KAHUA; TPCACTABJICHUC
00 OCHOBHEBIX HN3Y4aCMBbIX MTOHATHUAX (‘-II/ICJ'IO, TCOMCTPUUCCKAA q)nrypa, BCKTOD, KOOp,Z[I/IHaTBI) KaK BaxX-
HEWIINX MaTeMaTHUYEeCKUX MOJCIIIX, MMO3BOJIAIONINX ONMHUCHIBATL U U3YUATh PCAJIBHBIC IMTPOLECCHI U
SIBJICHHAA,

2) YMCHUC paGOTaTB C TCOMCTPUYICCKHUM TCKCTOM (aHaJ'II/I3I/Ip0BaTB, HU3BJICKATh HCO6XO,[[I/IMyIO I/IH(I)OpMa-
I_II/IIO), TOYHO U I'PaMOTHO BbIpaXXaTb CBOU MBICJIA B YCTHOﬁ U TTMCbMEHHOM pcuu ¢ IpUMCHCHUEM MaTCMa-



TUYECKON TEPMUHOJIOTMU U CUMBOJIMKH, UCIIOJIb30BATh Pa3JIUYHbIC SI3bIKH MATEMATUKHU, IPOBOJUTH KJlac-
cu(UKaLnH, JIOTHIeCKHE 000CHOBAHUS, JI0KA3aTEeIbCTBA MATEMATUYECKUX YTBEPIKICHUN;

3) oBiaJieHUE HaBbIKAMU YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIbHbBIX BHIYMCICHUI;

4) oBnasieHUE F€OMETPUUECKUM SI3BIKOM, YMEHUE HCII0JIb30BATh €T0 /ISl ONMCAaHUs [IPEIMETOB OKpPYKato-
IIET0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN M N300pa3sUTEIbHBIX YMEHUI, proOpeTeHne
HAaBBIKOB F'€OMETPUYECKUX TIOCTPOCHUM;

5) yCBOEHHE CHCTEeMAaTHYECKUX 3HAHUH O IUIOCKUX (DUTYpax M MX CBOMCTBAX, a TaKkke Ha HATJSIHOM
YPOBHE — O IPOCTEHUIINX MPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IIPUMEHATh CHUCTEMATHUYECKUE 3HAHUS O
HUX IS PELICHUS TEOMETPUYECKUX U IIPAKTUYECKUX 3a/1a4;

6) yMeHHEe H3MEpATHh UTMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, WCHOJIB30BaTh (POPMYIBI ISl HAXOMKICHHS
MIEPUMETPOB, TJIOIMACH U 00bEMOB reOMeTpUIECKUX puryp;

7) yMeHue NPUMEHSATh U3y4EHHbIE MOHSTHUS, Pe3yJIbTaThl, METObl JJISl PEIICHUS 3a7a4 MPaKTUYECKOTO
XapakTepa M 3aJad U3 CMEXHBIX AMCLUUIUIMH C MCIOJIb30BAaHUEM IPU HEOOXOJUMOCTU CIIPaBOYHBIX
MaTepHUasoB, KAIbKYJIATOPa, KOMIIBIOTEPA.

Ilnanupyembie pe3yibTaThl OCBOCHHUSI Y4€OHOI MPOrpaMMBbl O MpeaMeTy
«I'eoMeTpus» K KOHIY 7 Kjacca:

Harasinnast reomerpust

OO6yyaromuiics Hay4uTCs:

1) pacrno3HaBaTh Ha 4epTekKaxX, PUCYHKAX, MOJEISIX U B OKPY)KAIOIIEM MHUpPE IUIOCKHE M MPOCTPAHCT-
BEHHbIE T€OMETPUUECKHE (PUTYPHI;

2) pacrnio3HaBaTh pa3BEPTKU Ky0Oa, MPSIMOYTOJILHOTO Napasuleenunea;

3) ompenenath MO JMHEHHBIM pa3MepaMm pa3BEPTKU (QUIyphl JMHEHHBIE pa3Mepbl caMoil QUryphl U
Ha000poT;

4) BBIUUCIIATE 00BEM MPSAMOYTOJILHOTO Napaiesienunea.

Obyuarowuiics NOIYUUM 803MONCHOCIb!

5) sbiuucaAms 06vEMBI NPOCMPAHCMBEHHBIX 2EOMEMPUYECKUX PUSYD, COCMABNIEHHBIX U3 NPAMOY20bHbIX
napannenenuneoos;

6) npumenams nonamue pazeEPmKU O GbINOIHEHUS. NPAKMUYECKUX PACUEMOS.

I'eomerpuueckne purypnbl

OO0yuaromuiicss HayIuTCs:

1) mOJB30BaTHCA SI3BIKOM T'€OMETPHHM IS OMMCAHUS MPEAMETOB OKPYKAIOMIEIO MUPAa U HUX B3aHMMHOIO
PacIoJIOKEHUS;

2) pacrio3HaBaTh M H300paXkaTh Ha YEPTEKAX M PUCYHKAX reoMeTpHUecKre GUTYPhl U MX KOH(QUTYPALIUH;
3) HaXOIUTh 3HAYCHHS JUTMH JIMHEHHBIX 3JIEMCHTOB (PUT'Yp U UX OTHONICHUS, TPAYyCHYIO Mepy YrioB oT 0
1o 180°, mpuMeHsist onpeeNeHusl, CBOWCTBA U MPU3HAKK (UTYP U MX IIEMEHTOB, OTHOIICHUS (UTYp;

4) pemarh 3aJjaud Ha JIOKA3aTEIbCTBO, ONMUPAsACh HA M3YUYCHHBIC CBOMCTBA (UTYp M OTHOIICHUN MEXIY
HUMU U TIPUMEHSS U3YUYCHHBIC METO/IbI JIOKA3aTeIIbCTB;

5) peliath HECJIOXKHBIC 3a7a4d HA MOCTPOCHHUE, MPUMEHSS OCHOBHBIC aJITOPUTMBI MOCTPOCHHUS C ITOMO-
IO [IUPKYJISL U JIMHEHKH;

Obyuarowuiics noay4um 603MOHNCHOCHb:

6) osradems MemoOoamu peulerus 3a0ay Ha 8bIYUCIEHUS U 00KA3AMENbCMBA: MemoooM Om NPOMUBHO20,
MemMooom nepebopa 8apuanmos u MemooOM eOMEMPUYECKUX MeCH MOYeK;

7) osnademsv MpaouyuoOHHOU CXeMOU peulenus 3a0ay Ha NOCMpoeHue ¢ NOMOWbI0 YUPKYJIS U JIUHEUKU:
AHAU3, NOCMPOoeHue, 00KA3AMeNIbCME0 U UCCIe008aHUe;

8) Hayuumobcs pewamsv 3a0a4u Ha NOCMPOEHUE MEMOOOM 2OMEMPULECKO20 MECMA MOYEK,

9) npuobpecmu onvim ucciedo08aHus C8OUCME NIAHUMEMPUYECKUX uUeYp ¢ NOMOUBIO KOMNbIOMEPHBIX
npozpamm,

10) npuobpecmu onwvim ewvinoineHus npoekmos no memam: «leomempuueckue npeobpazosanus Ha
nirockocmuy, «llocmpoenue ompesxos no ghopmyner.



N3mepenne reoMmeTpu4ecKuX BeJTUYHH

OOyuaromuiicss Hay49uTCs:

1) ucmonp30BaTh CBOWCTBA M3MEPEHMS JJIMH, M YIJIOB TPU PEIICHUM 337a4 HAa HAXOXKJICHHE JITUHBI
OTpe3Ka, [UIMHBI OKPY>KHOCTH, TPATyCHONU MEPHI yIIIa;

2) BBIYMCIATH AJIUHY OKPYKHOCTH;

3) pemath NpakTUYECKUE 3a7a4H, CBSI3aHHBIE C HAXOXKJICHUEM I€OMETPHUYECKUX BEJIMYHMH (MCIIOJIB3YS MPU
HEO0X0IMMOCTH CIIPABOYHHUKH U TEXHUYECKHE CPEJICTBA).

Obyuarowuiics ROIYUUM B03MONCHOCD!

4) vruucisams niowaou pueyp, COCMasieHHbIX U3 08YX Wil 60Jiee NPIMOY20IbHUKOS.

Ilnanupyembie pe3yibTaThl OCBOCHHUSI Y4€OHOI MPOrpaMMBbl 10 NpeaMeTy

«'eomeTpus» K KOHLY 8 Ki1acca:

Harnsanasi reomerpust

OOyyaromuiics Hay4uTCs:

1) pacno3HaBaTh Ha 4epTekaxX, PUCYHKAX, MOAEIAX U B OKPYKAIOIIEM MHUpPE IUIOCKHE U IMPOCTPAHCT-
BEHHbIE T€OMETPUUECKHE (PUTYPHI;

2) pacnio3HaBaTb pa3BEPTKHU Ky0Oa, IPSIMOYTOIBHOTO MapauleIeUIeaa;

3) ompenenatb MO JIMHEHHBIM pa3MepaMm pa3BEPTKU (QUIyphl JMHEHHBIE pa3Mepbl caMoil QUryphl U
Ha000poT;

4) BEIYHUCIATH O0BEM MPAMOYTOIBHOTO Mapaliesenuneaa.

Obyyarowuiics NOIYUUM B03MOACHOCIb!

5) sbiuucams 06vEMBL NPOCMPAHCMBEHHBIX 2EOMEMPUYECKUX PUSYD, COCMABNIEHHBIX U3 NPAMOY2ONbHbIX
napannenenuneoos;

6) npumenams nonamue pazeEPmKU 0 GbINOIHEHUS. NPAKMUYECKUX PACUEMOS.

I'eomerpuueckne purypsl

OO0yuaromuiicss HAyIUTCS:

1) mosp30BaThCS SI3BIKOM T'€OMETPHUM JIsi ONUCAHUS MPEAMETOB OKPYKAIOLIEro MUPAa M HUX B3aHUMHOIO
PacmoJIOKEHUs;

2) pacrio3HaBaTh U H300pa)KaTh Ha YEPTEKAX U PUCYHKAX T€OMETPUUECKHE PUTYPHI U UX KOH(PUTYpAIUH;
3) HaXOJUTh 3HAUCHUS JJIMH JTUHEWHBIX JIEMEHTOB (UTYp U UX OTHOIIEHUS, TPayCHYIO Mepy yriioB ot ()
no 180°, mpumeHss ompeneneHus, CBOWCTBA M NPU3HAKH (PUTYP M MX DIIEMEHTOB, OTHOILICHUS (QHUTYD
(paBeHCTBO, OJI00ME, CHMMETPUN );

4) onepupoBaTh C HAYAJbHBIMHU MOHATUSIMU TPUTOHOMETPHUH U BBIMIOJIHATH AJIEMEHTApHbIE Oepalluy HaJl
(YHKIIUSMH YTIIOB;

5) pewmaTh 3a7auu Ha J0Ka3aTeJIbCTBO, OMUPASCh HA M3YUYEHHBIE CBOICTBA (UTYyp U OTHOIICHUH MEXIY
HUMU U IPUMEHSIS U3y4YE€HHBIE METO/IbI I0Ka3aTeIIbCTB;

6) pemiath HECIOXKHBIE 33aJa4d HA MOCTPOCHHUE, MPUMEHsSI OCHOBHbBIE aITOPUTMbI MOCTPOCHHUS C TIOMO-
IO UPKYIISI U TUHEHKU;

7) peuiaTs IpoCTeHine IaHUMETPUUECKUE 3a]]a4i B IPOCTPAHCTBE.

Obyuarowuiics noay4um 803MONCHOCHb:

8) osrademv memooamu peutenus 3a0ay HA BLIYUCTEHUS U OOKA3AMENbCMBA: MEmMOoOOM OM NPOMUBHO20,
Memooom noodooUst, Memooom nepebopa 8apuaHmos u Memooom 2eoMempudeckKux Mecm mouex,

9) mpuobpecmu onvim npumeneHus aneedPAUYECKO20 U MPUSOHOMEMPUYECKO20 annapama u uoell
08UIICEHUsL NPU PeULeHUL 2e0MemPUTeCcKUX 3A0ay;

10) o61a0emv mpaouyuonuol cxemoul peuieHus 3a0a4 Ha HOCMPOeHUe ¢ NOMOWBIO YUPKYILA U TUHEUKU.
amanuz, nocmpoenue, 00KA3ameibCcmeo U Ucciedosanue;

11) nayuumoca pewams 3a0ayu Ha nOCMpoeHUue MemoOOM 2eOMEMPUYECKO20 MeCma Mo4eK U Memooom
nooodbus,

12) npuobpecmu onvim ucciedo8anus ceoUCmMe NIAHUMEMPULECKUX PUueyp ¢ NOMOUWBIO KOMNbIOMEPHBIX
npozpamm,

13) npuobpecmu onwvim ewvinorneHus npoekmog no memam: «leomempuueckue npeobpazosaHus Ha
niockocmuy, «[locmpoenue ompesxos no ghopmyner.



N3mepenne reoMmeTpu4ecKuX BeJTUYHH

OOyuaromuiicss Hay49uTCs:

1) ucnonp30BaTh CBOICTBA M3MEPEHMS JUIMH, IUIOMIAACH W YIJIOB MPH PEHICHWHU 3a7ady Ha HAXOXKICHUE
JUTUHBI OTPE3Ka, [UIMHBI OKPYKHOCTH, TPaTyCHON MEPHI yIIIa;

2) BBIUUCIATH JJIMHBI JIMHEHHBIX O3JEMEHTOB (GUIYp M WX YIIIbI, HUCIONB3YS (QOPMYIbl JTUHBI
OKPYXXHOCTH, (POpMYJIBI TUIOIIACeH puryp;

3) BBIYUCIATH IJIOMIAIN TPEYTOJIBHUKOB, MPSIMOYTOJIBHUKOB, APAIIEIOTPAMMOB, TPAIICIIHIA;

4) pemaTh 3a7a4Ml Ha JOKA3aTEIBCTBO C MCHOJIb30BaHUEM (POPMYJ JUTMHBI OKPY)KHOCTH WM JUTMHBI JyTH
OKPYKHOCTH, GOpPMYIT IUIoIIaAeH Guryp;

5) pemate MpakTUYECKUE 3a7a4M, CBSI3aHHBIE C HAXOXKJICHUEM I€OMETPHUECKUX BEIMYHH (HCIIOJIB3YS TIPU
HEOO0XOIMMOCTH CIIPABOYHHUKH U TEXHHUYECKHE CPEJICTBA).

Obyuarowuiicss ROIYUUM B03MONCHOCD!

6) gvluucaameb nIOWAOU PuIyp, COCMABIEHHBIX U3 08YX UIU DoJlee NPAMOY2OIbHUKOS, NAPALIeN0PAM-
MO8, MPeY2oNbHUKOS;

7) eviuucasimov nAOWAOU MHO20Y20IbHUKOS, UCNOAb3YS OMHOUEHUS PABHOBEIUKOCIU U DPABHOCOCMAB-
JIeHHOCTU,

8) mpuobpecmu onvlm npumeHeHUs aneeOPAUUECKO20 U MPUSOHOMEMPULECKO20 annapama u uoetl
OBUIICEHUS NPU PeUeHUU 3a0aY HA 8bIYUCIeHUe NI0Wa0ell MHO20Y20IbHUKOG.

I[Inanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOH MPOrpaMMbl MO NpeaMeTy
«I'eomeTpus» K KOHLY 9 Ki1acca:

Harasinnast reomerpust

BrimyckHUK HAyduTCS:

1) pacno3HaBaTh Ha 4epTekax, PUCYHKaX, MOJEISIX U B OKPY)KAIOIIEM MHUpPE IJIOCKUE M MPOCTPAHCT-
BEHHbIE T€OMETpUUECKHEe (PUTYpPHI;

2) pacrno3HaBaThb pa3BEPTKU KybOa, MNPSIMOYTOJBHOIO Mapajulefienureaa, MpaBUIbHON MHpaMUIbI,
LUJIMHIpPA U KOHYCA;

3) ompenenaTh MO JUHEHWHBIM pa3MepaM pa3BEPTKU (UTYpPHI JHMHEHHBIE pa3Mepbl camou (UTyphl U
Ha000poT;

4) BBIYHUCIATH 00BEM MPAMOYTOIBHOTO Mapaliesienune/a.

Buinycknux nonyuum 6o3mooicnocms.

5) evluucams 06BEMBI NPOCMPAHCMBEHHBIX 2eOMEMPULECKUX Du2Yp, COCMABILEHHBIX U3 NPAMOY2OIbHBIX
napanienenuneoos;

6) yenyoumso u pazeumos npedcmasieHus 0 NPOCMPAHCMEEHHbIX 2e0MEeMPUYECcKUX pueypax,

7) npumeHnamb nowamue pazeépmxu O 8bINOJIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomerpuuyeckne Gpurypsl

BBINyCKHUK HAY4UTCS:

1) moJIb30BaThCsI S3BIKOM T'€OMETPHH JUIsl OTMCAHMS MPEAMETOB OKPYKAIOIIEr0 MUpPa M MX B3aHMMHOTO
PacIoJIOKEHUS;

2) pacrio3HaBaTh U M300pakaTh HAa YEPTEIKAX U PUCYHKAX T€OMETpUUYECKHe QUTYPBI U UX KOHPHUTYpaIlUH;
3) HaXOIUTh 3HAYCHHUS JJTUH JIMHEHHBIX JIEMCHTOB (DUT'Yp U UX OTHONICHUS, TPAYCHYIO Mepy YrioB oT 0
no 180°, mpuMeHsisi onpeesieHus, CBOMCTBA M MPHU3HAKU (UTYp M WX DIEMEHTOB, OTHOIICHHS (QUTYp
(paBeHCTBO, 1MOI00ME, CHMMETPHUH, TIOBOPOT, MapalIEIbHBIA MEPEHOC);

4) onepupoBaTh ¢ HAYAJLHBIMU MOHATUSMH TPUTOHOMETPUH U BBITIOJHATE JIEMEHTAPHBIE ONIEPAIluU HaJ|
(GYHKLIUSAMU YTIIOB;

5) pemrate 3a7a4u Ha J0Ka3aTelIbCTBO, OMMPAsICh HA M3YyYCHHBIC CBOMCTBA (DUT'Yp U OTHOLICHUH MEXTY
HUMU U TIPUMEHSS U3YUYECHHBIC METO/IbI JIOKA3aTeIbCTB;

6) pemaTh HECJIOXHbBIE 3a7a4l Ha TIOCTPOCHHE, MPUMEHSSI OCHOBHBIC aJTOPUTMBI IOCTPOCHHS C TTOMO-
IO [IUPKYJISL U JTMHEHKH;

7) peliath MpoCTEHINNe TNIAHUMETPHUYECKHIE 3a/1aud B IIPOCTPAHCTBE.

Buinycknux nonyuum 603modicnocms:

8) osnademv memoodamu pewieHus 3a0ay Ha BLIYUCIEHUS U OOKA3AMENbCNEA. MEMOOOM 0N NPOMUBHOZO,
Memooom noooodUs, Memooom nepedopa apUAHmMos8 U MemoooOM 2e0MempPU4ecKux Mecm modex;



9) mpuobpecmu onvlm npumeneHUs arEOPAUYECKO2O U MPUSOHOMEMPUUECKO20 annapama u uoetl
08UIICEHUSL NPU PeULeHUL 2e0MeMPULEeCKUX 3A0ay,

10) osrademv mpaouyuonnoll cxemoul peuierHus 3a0a4 Ha ROCMPOeHUe ¢ NOMOWbIO YUPKYIA U TUHEUKU.
amanuz, nocmpoenue, 00KA3ameibCcmeo U UCCciedo8anue;

11) nayuumoca pewams 3a0auu Ha nOCMpoeHUe MemoOOM 2eOMEMPUYECKO20 MeCma MOYeK U MemoOOM
noooousi;

12) npuobpecmu onvim ucciedo8anus c80UCME NIAHUMEMPULECKUX Pueyp ¢ NOMOUWBIO KOMNbIOMEPHBIX
npozpamm,

13) npuobpecmu onvim ewvinonnenusi npoekmog no memam: «leomempuueckue npeobpazosanus Ha
nirockocmuy, «llocmpoenue ompesxos no ghopmyner.

N3mepeHne reoMeTpHYeCKHUX BeJTHYHH

BBITTyCKHHUK HAyIUTCSI:

1) ucrmonp30BaTh CBOMCTBA M3MEPCHHMS JUTUH, TUIOIIACH W YIJIOB NPH PEIICHUH 3a7ad Ha HAXOXKICHHE
JUTMHBI OTPE3Ka, JTTHHBI OKPY)KHOCTH, JTUHBI TYTH OKPYXKHOCTH, TPATYCHOU MEpPHI yIJia;

2) BBIYUCIIATH JUIMHBI IMHEHHBIX 3JIEMEHTOB (PUTYp U UX YTJIIbI, UCIIOJIB3Ys (DOPMYITBI JUTUHBI OKPYKHOCTH
Y JUTUHBI YT OKPY>KHOCTH, POPMYITHI TUTOIIaIeH GUryp;

3) BBIYMCISTH TUIOMIAJN TPEYTrOJBHUKOB, TPSIMOYTOJEHUKOB, TapajuIeIOrPaMMOB, TpaNeIi, KPyroB H
CEKTOPOB;

4) BBIYHCIIATE JJIUHY OKPYKHOCTH, JTTHHY JYTH OKPYXKHOCTH;

5) pemrate 3aJa4M Ha J0Ka3aTeIbCTBO C MCIIOJIb30BaHUEM (OPMYJ JUTMHBI OKPY)KHOCTH M JUTMHBI TyTH
OKPY>KHOCTH, popMyI mtomiaeit puryp;

6) pemaTth MPAKTHYECKUE 33]Ia4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPHUISCKUX BETMIMH (UCIIONIB3YS TIPH
HEOOXOMMOCTH CIPABOYHUKH M TEXHUYECKUE CPEACTBA).

Buvinycknuk nonyuum 603Mo#CHOCHb:

7) sviuucnsames niowaou Queyp, COCMasieHHblX U3 08yX uiu 6ojee npsamoy20ibHUKO8, NAPANLEN0cPaAM-
MO8, MPey2ONbHUKOS, Kpy2a U CeKmopa,

8) evluucAMb NAOWAOU MHO20V20NbHUKOB, UCHONb3YS OMHOUEHUS PABHOBEIUKOCIU U PABHOCOCMAG-
JIeHHOCMU,

9) npuobpecmu onvlm npumeneHus aneedpPaAUYECKO20 U MPUSOHOMEMPUYECKO20 annapama u uoeu
08UdICEHUs NPU peuleHUU 3a0ad Ha 8bIYUCIeHUe NIowadell MHO20Y20N1bHUKOE.

Koopaunartsi

BBITyCKHUK Hay4UTCS:

1) BBIYUCIIATH UTHMHY OTPE3Ka MO KOOPAWHATAM €r0 KOHIIOB; BEIYMCIIATH KOOPIUHATHI CEPEMHBI OTPE3Ka;
2) UCTIOJIB30BATh KOOPIUHATHBIA METOJ [T U3yYCHHS CBOMCTB MPSIMBIX U OKPY)KHOCTEH.

Buvinycknux nonyuum 603modcnocms:

3) osrademv KOOPOUHAMHBIM MEMOOOM PeuleHUs: 3a0ay Ha 8bIYUCTIEHUE U 0OKA3ZAMENbCMBO,

4) npuobpecmu onvim UCNOTb308AHUSL KOMNLIOMEPHLIX NPOSPAMM OJil AHAIU3A YACMHBIX CLyYdes
B3AUMHO20 PACNOLONCEHUSI OKPYIHCHOCIEU U NPIMBLX,

5) npuobpecmu onvim 6vinonHeHUs NPoekmos Ha memy «lIpumeHenue KOOpPOUHAMHO20 Memooa npu
peutenuy 3a0a4 Ha 8blYUCIeHUe U OOKA3AMeNbCMB0 ).

BekTopsl

BBINyCKHUK HAy4UTCS:

1) omepupoBaTh ¢ BEKTOpaMH: HAXOJUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 33JaHHBIX T€OMETPHUYCCKH,
HAXOJIUTh BEKTOP, PABHBIN MTPOU3BEACHHUIO 33J]aHHOTO BEKTOpa Ha YKCJIO;

2) HaxXOJUTh JJIsi BEKTOPOB, 3aJJaHHBIX KOOPJMHATAMH: JUTHHY BEKTOPA, KOOPJMHATHI CYMMBI H Pa3HOCTH
JBYX M 00Jiee BEKTOPOB, KOOPAMHATHI MPOU3BEICHUST BEKTOPA Ha YUCIIO, IIPUMEHSISI TIPH HEOOXOAUMOCTH
COYETATENIbHBIN, TIEPEMECTUTEILHBIN H PACIIPEICIIUTEIIbHBIN 3aKOHBI;

3) BBIYMCIISTH CKAJSIPHOE TPOM3BEICHUE BEKTOPOB, HAXOIUTh YTOJ MEXIY BEKTOPAMH, YCTAHABIUBATH
MEPICHIUKYISIPHOCTD MPSMBbIX.

Buvinycknux nonyuum 603modicnocms:

4) osnadems 6eKMOPHbIM MeMOOOM OJisl peuleHus: 3a0ay Ha 8blYlUCIeHUe U 00KA3amelbCme0;

5) npuobpecmu onvim vinoHeHUsE NPOEKMO8 Ha memy «lIpumenenue 6eKkmopHo2o0 Memooa npu peueHuu
3a0a4 HA 8bIYUCIEHUE U OOKA3AMETbCIEO .



II. Conep:xanue y4eOHOI0 Kypca reomeTpuu B 7 - 9 kiaccax

Harasanasi reomerpus. Harnsanele npeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (urypax: Ky0, mapasie-
JenuIies, mpusMa, nupamuia, map, chepa, KoHyc, THIUHAP. M300pakeHne npocTpaHCTBEHHBIX (PUryp.
IIpumepsrl ceuenuit. MHororpanauku. [IpaBuiibHbIe MHOTOTpaHHUKU. [IpuMepsl pa3BEPTOK MHOrOrpaH-
HUKOB, IIWJIMH/PA U KOHYCA.

[TonsTre 00bEéMa; eqMHUIIBI 00bEMA. OOBEM MPSIMOYTOIHHOTO TIapaJuIeNienunena, Kyoa.

I'eomerpuueckne purypsl. [Ipsavoie u yrasl. Touka, npsmas, miockocTb. OTpe30kK, ayd. YToi. Bumabl
yrioB. BepTukanpHble M CcMexHbIE Yrubl. buccekrpuca yrina. I[lapamuienbHble M IEpeceKarolHecs
npsimble. [lepneHaukynsipHable mpsiMble. TeopeMbl 0 MapajuIeIbHOCTH U MEPHEHAUKYISIPHOCTH MPSAMBIX.
[lepnenukynsp 1 HaKJIOHHas K npsiMoid. CepelMHHBIN NEPIEHANUKYISIP K OTPE3KY.

I'eomerpuueckoe Mecto To4yek. CBOWCTBA OMCCEKTPHCHI yIila M CEPEIUHHOTO MEPHEHIUKYIIpa K
OTPE3KY.

Tpeyronsuuk. BricoTa, Meauana, OuccekTpuca, CpeHss JIUHUS TPEyrojJbHUKa. PaBHOOEIpeHHbIE 1
PaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOMCTBA M MPHU3HAKK PAaBHOOEIPEHHOro TpeyrosibHHKa. [IpusHaku
paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroibHUKa. COOTHOLIEHUS MEXKIY CTOPOHAMHU U YrJIaMH
TPEYroJbHUKA.

Cymma yrioB TpeyrojbHuka. BHeninue yriel TpeyroiasHuka. Teopema ®daneca. [lonobue tpeyromib-
HuKoB. [TpusHaku nonoOust TpeyroiabHukoB. Teopema Ilugaropa. CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC
OCTpOro yriia MmpsIMOYrOJbHOTO TpeyrosibHUKa M yrioB oT 0 mo 180°; mpuBeneHue K oCTpoOMY YIy.
Pemenune npsMOYrojbHBIX TPEeYroJbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. DOpMyIbI,
CBSA3BIBAOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJHOr0 M TOTO K€ yrija. Pemienne TpeyroJbHUKOB:
TeopeMa KOCHHYCOB M TEOPEMA CUHYCOB. 3aMeUaTelIbHbIE TOUKU TPEYrOJIbHUKA.

UYetpipéxyronpauk. [lapammenorpamm, ero cBoicTBa u npu3Haku. [IpsMoyroybHUK, KBaapaT, poMO,
WX CBOMCTBAa W NpU3HAKU. Tpameuus, cpeaHsas JIUHUA Tpanenuu. MHOroyroibHUK. Bblykibie
MHOTOYTroJibHUKH. CyMMa YTJI0B BBIITYKJIOTO MHOTOYroJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxkpyxHocth U Kpyr. Myra, xopma. Cekrtop, cermeHT. LleHTpanbHbI yros, BOMCAaHHBIA YroJ,
BEJIMYMHA BIMCAHHOIO yrija. B3auMHOE pacmoso)KeHHe NMpsIMOHW M OKPYXKHOCTH, IIBYX OKDPYKHOCTEH.
KacarenbHass m cekymas K OKPY)KHOCTH, UX CBOMCTBA. BrmcaHHble M ONUCaHHBIE MHOTOYTOJIBHHUKH.
OKpyXHOCTB, BIIUCAHHAS B TPEYrOJIBHUK, U OKPY>KHOCTb, OITMCAaHHAs OKOJIO TPEYrolbHUKa. Brimcanusie
Y ONMCAHHBIE OKPY>KHOCTHU IIPABUIIBHOTO MHOTOYTI' OJIBHHKA.

['eomeTrpudeckue nmpeodpazoBanus. [lonstue o paBeHcTBe Guryp. [IoHsITHE O NBWKEHHUH: OCceBas U
LIEHTpaJIbHAsi CUMMETPHUH, NTapaJuIeNbHbIN epeHoc, noBopoT. [lonsaTre o noio0uun Guryp u roMOTETHH.

ITocTpoenus ¢ mOMONLIBIO LUPKY/ISA U TMHEUKH. OCHOBHBIE 3a/1a4M HA IIOCTPOEHUE: ACICHUE OTPE3KA
II0TI0JIaM; IIOCTPOCHUE YIJIa, PABHOIO JAHHOMY; IIOCTPOEHHUE TPEYrOJIbHUKA 110 TPEM CTOPOHAM; IOCTPO-
€HME MEepIeHAUKYIsApa K NIPsAMOI; MOCTpoeHue OUCCEKTPHUCHI yria; AEJIeHHE OTpe3Ka Ha #n PaBHBIX
yacTeil.

Pemenune 3amady Ha BBIUKCICHHME, J0KA3aTE€IbCTBO M IIOCTPOCHHE C HCIOJIb30BAHHUEM CBOMCTB
W3YYEHHBIX QuUryp.

HN3mepenue reomMeTpuuecKNX BeJM4YnH. /[inHA oTpe3ka. PaccrosHue OoT TOuku 0 mpsamou. Pac-
CTOSIHME MEXY N1apaJlJICIbHBIMU IPSIMbBIMU.

IlepumeTp MHOrOYroJIbHMKA.

JUIMHA OKPYKHOCTH, YUCIIO T; JUINHA AYTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEKY BEJIMUYMHON LIEHTPAIbHOIO YIJla U JUIMHOW IYTU OKPYXK-
HOCTH.

[Tonstue momanu miockux ¢uryp. PaBHOcocTaBieHHble M paBHOBeiduMkue ¢urypsl. [lnomans
npsMoyrosbHuKa. [lnomany napannenorpamma, TpeyroJbHHUKa U Tpaneuuu. [lnonaas MHOroyrojasHMKa.
[Tnomans kpyra u miaomaas cekropa. CoOTHOLIEHHE MEXTy TUIOIIASIMHU MOJOOHBIX (DUTYD.

Pemienue 3a1a4 Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO C MCMOIb30BAHUEM U3YUYEHHBIX (DOPMYII.

Koopaunartel. YpaBuenue npsamoii. Koopaunats! cepenunsl oTpe3ka. opmyna pacCTOSHUS MEXAY
JOBYMsI TOYKaMU TUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bekropsl. /iinHa (Moayns) BekTopa. PaBeHcTBO BekTopoB. KosmHeapHsle BekTopbl. KoopanHaTs!
BEKTOpa. YMHOXKEHHE BEKTOpA Ha YHCJIO, CyMMa BEKTOPOB, PA3JI0KEHUE BEKTOpa IO JBYM HEKOJUIMHE-
apHbIM BekTopaM. CKalsipHO€e IPOU3BEJEHUE BEKTOPOB.

TeopeTnko-MHOKeCTBeHHbIe NMOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJlaHUE MHOXKECTB
NEPEUYHCICHUEM DIIEMEHTOB, XapaKTepUCTUYeCKUM cBoicTBOM. [ToamHOXkecTBO. OObeMHEHUE U
[IEPECECYECHUE MHOKECTB.



JuemMeHThl Joruku. Omnpenenenue. AkcMombl U Teopembl. JlokazarenbcTBo. Jloka3aTeabCTBO OT
npoTtuBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep U KOHTpHIpUMED.

[TonsiTHe O PaBHOCHIIBHOCTH, CIEOBAHUH, YIIOTPEOICHHUE JTOTHUECKUX CBSA30K €U ..., MO ..., 6 MOM U
MONbKO 6 MOM clyyae, TOTHUECKUE CBA3KH U, UTU.

I'eomeTpusi B ucropuueckom pazputuu. Ot 3emuiemepusi Kk reometpun. [ludarop u ero mkona.

®anec. Apxumen. [loctpoenue nmpaBuIbHBIX MHOTOYTOJbHUKOB. Tpucekiusi yria. KBagparypa kpyra.
YnBoenue ky6a. Mctopus uncna . 3onotoe cedenue.«Hauama» Epknuna. JI. Diinep. H. U. JloGaueBckwii.
Hcropus nsaroro nocrynara.

anreOpsl. P. [lekapt u I1. @epma. [IpuMeps! pa3muyHbBIX CUCTEM KOOPAMWHAT Ha IIOCKOCTH.

I/I306peTCHI/I€ MCTOAa KOOpAHHAT, IO3BOJIAIOIICTIO IMEPEBOAUTE I'€COMETPHUICCKUC OOBEKTHl Ha S3BIK

II1. TemaTu4yeckoe MIIAHUPOBAHME C OIPEAECIEHUEM OCHOBHBIX BUJIOB AEATEIBHOCTH

7 knacc
Ne Conepxanue ( Koa | Xapakrepucruka 0OCHOBHbIX BU/I0B OcHoBHBIE
n/m | pa3aesibl, TeMbI) -BO | 1eSITeJIbHOCTH Y4eHMKA (HA YPOBHE Y4eOHbIX HanpaBJeHusl
yac | aedcTBUi) BOCIIUTATE]Ib-
HOH JAeATeh-
HOCTH
§1. Havaiabubie reomer | 10u | OOBsICHATH, 4TO TaKO€ OTPE3OK, JIy, YroJj, ka-kue | [latpuornyec-
- KO€, Ir'paxJ1aH-
pHYecKHe CBeIeHHs (GbuUTypBl HA3BIBAIOTCS PABHBIMH, KAaK CPABHUBAIOT c1<o’e ny (J)IBHO
1,2 | Tpamas u otpesox. Jlya | 2 CSl M H3MEPAIOTCA OTPE3KH H YIIIbI, UTO TAKOE Ipa- o aB’C A
JlyC ¥ TpaJyCHasi Mepa yrjia, Kakou yroJi Ha3bIBa- p g
ZTe TCSL IIPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTBIM, UTO | o o 1 1cCKOC
3 CpaBHeHHe OTpe3KOB U | | p » TYTBIM, PBIM, P PHYTBIM, [IEHHOCTHU
TaKo€ cepeiHa OTpe3Ka U OMCCEKTpHca yria, Ka-
YIJ10B HAy4YHOT'O
KHE YTJIbl HA3bIBAIOTCSI CMEKHBIMHU U KaAKHUE BEPTH-
4,5 | M3mepenue OTpe3KoB. 3 yr o 5 p MO3HAHUS,
KaJIbHBIMU; (OPMYIUPOBATH U 0OOCHOBBIBAThH
W3MepeHue yrios > POPMYIIHP (usmueckoe,
BEPKJICHUS O CBOMCTBAX CMEXKHBIX U BEPTHKA-
6 [MepreHauKyIsapHbIE 2 YTBCPAHKI p TpyROBOC,
pAMBIC JBHBIX YTJIOB; OOBSICHATH ,KaKUE MPSIMBIC HA3bIBA- | 5KOIOrMYECKOE
I0TCS IEPIICHIUKYJISIPHBIMU; (POPMYIUPOBATH U
Pemenue 3amau 1 PIHCHIMKYTAD : bop }i P
000CHOBBIBATH YTBEPIKICHUE O CBOMCTBE JIBYX
MPSMBIX, IEPIEHIUKYISIPHBIX K TPEThE; n300pa-
KoHnTposasHas padora 1 P > TIEP Y1P P > M3ODP
Nol ’KaTh M paclO3HABATh YKa3aHHbIC MPOCTEUIINE
- burypsl Ha YepTeKax; pelarTh 3aa491, CBI3aHHBIC
C ATUMU IPOCTEUITUMHU (PUTYpaMH
§ 2. TpeyroibHUKH 174 | OObsicHATH, Kakas (GUrypa Ha3bIBaeTCs TPEYroib- | llarpuornyec-
- HHUKOM, 4YTO TAKO€ BEPILIUHBI, CTOPOHBI, YIJIbI U KOE€, TpaxJaH-
1 IlepBblii mpu3HaK 3 N cKOe OBHO-
NEPUMETP TPEYroJIbHUKA, KAKOW TPEYTOJIbHUK > HyX
paBCHCTBA . HPaBCTBEHHOE
Ha3bIBaCTCS PaBHOOCIPEHHBIM M KaKOH PaBHOCTO- ’
TPCYroJIbHUKOB 3CTETHYECKOE
POHHHUM, KaKle TPEYroJbHUKHU HA3bIBAIOTCS PaB-
2 Menuansl, 3 LIEHHOCTH
HBIMU; U300pakaTh U Paclo3HaBaTh Ha YePTEKAX
OHCCEKTPHCHI H BICOTH! TPEYTOJbHUKU U UX dJIEMEHTHI; (HOPMYIUPOBATH U HAYIHOTO
TPEYTONLHMKA ,Z[I())KZ.I;LIBEITL TEOPEMBI O HpPBHélKapra}];eHI::TBa PR
3 Bropoii u Tpetuii 4 . (busiaeckoe,
TPEYTOJIBbHUKOB; OOBSCHATD, YTO HA3BIBACTCS NIEP- | rpynoBoe
MIPU3HAKU PaBEHCTBA i . >
NEHIUKYISIPOM, TPOBEAEHHBIM U3 JAHHOU TOUKH K | 3KOJIOTHYECKOE
TPEYTrOJIbHUKOB N o
TAHHOMW MPsIMOiA; (GopMyIHpOBaTh U TOKA3bIBAThH
4 3ajaun Ha OCTpoeHue | 3 ..
TEOpeMy O MEPIEHANKYISPE K MPSAMOii; 00bsic-
D HSITh, KAKWE€ OTPE3KH HA3bIBAIOTCS MEUAHOM, OHcC-
CIICHHE 33712 3 CEKTPHUCOM U BBICOTOU TPEYroJbHUKA; POpMYITH-
< 5 pOBAaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBAX PAB-
O;TPOHBHM paboTa 1 HOOEPEHHOTO TPEYroJIbHUKA; PelllaTh 3a/1a4H,
[\
Ne CBSI3aHHBIE C MPU3HAKAMK PABEHCTBA TPEYrOJib-
HUKOB U CBOWCTBaMHU PaBHOOEIPEHHOTO TPEYro-




JbHUKA; (HOPMYIHPOBATH ONPEACTICHUE OKPYKHO-
CTH; OOBSICHATD, UTO TAaKOE LEHTP, panyc, XOpAa
U TMaMeTp OKPY>KHOCTH;, PeIaTh MPOCTeHIITNE
3aj]a4y Ha NOCTpOEHUE (IIOCTPOSHUE yIJIa, paBHO-
r0O IaHHOMY, IOCTPOEHHE OUCCEKTPHCHI yIila, Mo-
CTpOEHUE NEPIEHIUKYIAPHBIX IIPSIMBIX, IIOCTPOE-
HUE CepeIMHbI OTpe3Ka) U OoJiee CI0XkKHbIE 3a/a-
YY, UCIOJIb3YIOIHE YKAa3aHHBIE IIPOCTEUIINE;
COTIOCTABIISITh MOJTyYCHHBIH PE3yNbTaT C YCIOBH-
€M 3aJa4M; aHAJIU3UPOBATh BO3MOXKHBIE CIIydaH

§ 3. [IapajutenbHBIE 13y | PopmynupoBaTh ONPEACICHUE NTAPATIICIbHBIX [Tarpuornuec-
npsMble IPSIMBIX; OOBSICHITH C IOMOIIBIO PUCYHKA, Kakue | KOE, TpaKiaH-
761, 0Opa30BaHHbIE IIPU [IEPECEUCHUU /1B CKOC, yXOBHO-
1 | Tpuskaxn 4 |7 . S ams. | HpABCTECHIOE
IPSMBIX CEKYIIEN, HAa3bIBAIOTCS HAaKpecT examu- | 1P >
MapajyuieIbHOCTH JIBYX ACTETHUECKOE
MU, KaK/€ 0JIHOCTOPOHHUMH U KaKue€ COOTBETCT-
- PAVBIR BEHHBIMH; (POPMYITHPOBATH U JI0Ka3bIBATh TEOPE HEHROCTH
2 Axcuoma 5 » POPMYJIHP a p Hay4YHOI'0
APATIETBHEIX TPAMBIX MBI, Br,lpanca}omlge MPU3HAKU NapauIeTbHOCTH HO3HAHMS,
BYX MIPSIMBIX; OOBSICHITH, YTO TAKOE AKCHOMBI
Peruenue 3axau 3 ABYX TP > OUBACHATE, HT0 TAKOC QKCHO ¢usmueckoe,
F€OMETPHUH U KaKHE aKCHOMBI YK€ UCIT0JIb30Ba- TPY/I0BOE,
KoHTpoibHas pabota 1 JHUCh paHee; GopMyIUPOBATH aKCUOMY Tapasuie- SKOJIOTHYECKOE
No3 JBHBIX MPSIMBIX M BBIBOJIUTH CJICACTBUS U3 HEE;
h bopMyTHpOBaTh M TI0Ka3bIBATh TEOPEMBI O CBOM-
CTBax MapajuleNIbHbIX IPSIMBIX, 00paTHBIE TEOpE-
MaM O MPU3HAKAaX MMapajJIeIbHOCTH, CBSI3aHHBIX C
HaKpEeCT Jie)KalllUMHU, COOTBETCTBEHHBIMU U OJTHO-
CTOPOHHHUMH YIJIAMHU, B CBSI3U C 3TUM OOBSCHSTD,
YTO TAaKOE YCIIOBHE U 3aKJIIOUYEHUE TEOPEMBI,
KaKasi TeOpeMa Ha3bIBaeTcsi 0OpaTHOI! 10 OTHO-
HICHHIO K JaHHOU TeopeMe; OObACHATh, B UEM
3aKJII0YAEeTCsl METO/] I0Ka3aTeIbCTBA OT IPOTHUB-
HOTO: (popMyTUPOBATH U JOKA3BIBATH TEOPEMBI 00
nax TBETCTBEHHO MapauIeIbHBIMU U TIEp-
ax ¢ COOTBETCTBEHHO Mapasuie e
HNEHAUKYISIPHBIMU CTOPOHAMU; IPUBOJUTD MIPH-
Mepbl UCIOJIB30BAaHUS ITOTO METO/Ia; peniaTh 3a-
Jlaud Ha BBIUMCJICHHE, JOKA3aTeIbCTBO U OCTPO
€HHE, CBSI3aHHBIE C MapajuIeIbHBIMUA MPSIMBIMU
§ 4. CoOTHOILICHUSN 18y | PopmynHupoBaTh U I0OKa3bIBaTh TeOpeMy 0 cymme | IlaTtpuormyec-
MesK/1y CTOPOHAMH H YIJIOB TPEYTOJIbHUKA U €€ CIIEACTBUE O BHEITHEM KO€, rpaxKJiaH-
yIJie TPEYroJibHUKA, MPOBOAUTH Kiaccuukamup | CKOC, IyXOBHO-
yrJjamMM TPeyroJbHHUKA. ' HPABCTBEHHOE,
1 C 3 TPEYrOJbLHUKOB 10 yriiaM; (popMynHpoBaTh U JI0-
Ma yIJoB
YMMa YT Ka3bIBATh TEOPEMY O COOTHOIICHUAX MEKIY CTO- | ol orHiCeroe
TPEYroJbHUKA [IEHHOCTH
POHAMU U YIJIlaMU TPEYroJibHHKA (MpsSMOe U o0pat
2 CoOTHOILLIEHUS MEKTY 3 . Hay4HOro
HOE€ YTBEPXKACHUS) U CIEJICTBUS U3 HEE, TeopeMy
CTOPOHAMH U yTIIaMU . HO3HaHu4,
A — 0 HEPABEHCTBE TPEYTONLHHUKA; POPMYITHPOBATE H | yysyeckoe,
KoHTponbHas padoTa 1 ZI0Ka3bIBATE TEOPEMBI O CBOHCTBAX NPAMOYTONb- | 1pynoBoe,
Ned HBIX TPEYrOJIbHUKOB (IIPSIMOYTOJIbHBINA TPEYTOJIb- | 3KOJIOTHYECKOE
0.
H_ HUK ¢ yriioM 30°, npu3HaKu paBeHCTBA IPSIMOYTO-
3 PAMOYTOJIBHBIC 4 JBHBIX TPEYTOJILHUKOB); GOPMYIHUPOBATH OTIpeIe
TPCYTOIbHIKH JIEHWE PacCTOSHUSA OT TOUKH JI0 NPSMOM, paccTosi-
4 Ioctpoernne 4 HUS MEXKY TIAPAUIENbHBIME IPAMBIMH; PEIIATh
TpeyroJbHIKA IO TpEM 3a/1a4M Ha BBIYMCIICHUS], I0KA3aTEIbCTBO U MOCT-
JJICMCHTAM pOEHME, CBA3aHHBIE C COOTHOIIEHUSAMU MEXIY
Pewenne sana4 3 CTOPOHAMH M YIJIaMH TPEYTOJILHUKA U PACCTOSHU
€M MEX]Ty MapajuieNbHbI-MH MPSMBIMH, TTPU HE00-
KontpossHas pabora 1 XOJMMOCTH MTPOBOIUTH 110 X0y PEIICHHUS OO
Ne 5 HUTEJIbHBIE IOCTPOCHUS], COMIOCTABIATh MOJIy4YEH




HBIN pe3yabTaT ¢ YCIOBHUEM 3aa4H, B 3aa4ax Ha
IIOCTPOECHUE UCCIIEA0BATh BO3MOXKHBIE CIlydau

IToBTOpenue. Pemenue 104 Hatpuoruyec-
3a1ay. KO€, Fpak/aH-
CKO€, TyXOBHO-
HPaBCTBCHHOC,
3CTETHYECKOE
IOCHHOCTH
Hay4HOI'0
IO3HAHMUS,
¢dusnueckoe,
TPYZIOBOE,
9KOJIOTHYECKOe
Uroro 684
8 kiacc
No Coaepsxanue Kon | XapakrepucTHKa OCHOBHBIX BU0B OcHoBHBIE
n/m | (pa3genbl, TeMbl) -BO | AeSITeJIbHOCTH YYEeHHUKA (HA YPOBHE Y4eOHBIX HaIpaBJIeHUsA
yac | aeiicTBuil) BOCIIUTATEJIb-
HOM J1eATe/b-
HOCTH
§ 5. UeTnipexyroabHuku | 144 OOBACHATH, YTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK, | [laTprorryec-
€Tr0 BEPIINHBI, CMEXXHbIE CTOPOHBI, TUaroHajlu, KOC, TpaxaH-
1 MHOTOYTOTbHHKH 2 n300paxkaTh M Paclio3HaBaTh MHOTOYTOJILHUKH Ha ;Koea AYyXOBHO-
YEepTEKAX; MOKA3BIBATH JIEMEHTBI MHOTOYTOJIbHK | HPABCTBCHHOC,
) 3CTETHYECKOE
2 Tlapanienorpamm u 6 Ka, €ro BHYTPEHHIOIO U BHEIIHIOW 001acTy; Gop- HOHHOCTH
Tparners MYJIMPOBATh ONPENIEIEHUE BBITYKIOIO0 MHOIOYIO- HayUHOTO
3 TIpAMOYTONbHIK, pOMG, | 4 JIbHUKA; U300paKaTh ¥ PaClo3HABATH BBIIYKIIBIC U | OBHAHHS,
KBampaT HEBBIITYKJIbI€ MHOTOYI'OJIbHUKH; GOPMYINPOBATh busmueckoe,
4 Pewwere sanad 1 U JI0Ka3bIBaTh YTBEPXKAECHUSI O CyMME YIJIOB BbI- TPYI0BOE,
IYKJIOTO MHOTO-YI'OJIbHUKA U CYMME €TI0 BHEIIHUX | 5KONOrHYecKoe
KoHTponibHas pabota 1 YIJI0B; OOBSICHSTH, KAKUE CTOPOHBI (BEPILIUHBI)

Nel

YETBIPEXYTOJIBHUKA Ha3bIBAKOTCSI IPOTUBOIIOJIO-
XKHBIMH; (POPMYIUPOBATH ONPEIEICHHS Mapasuie-
Jorpamma, Tpareluy, paBoOeApeHHON U IPSIMOY-
roJIbHOM Tpamneuuii, NpsMoyrojabHUKa, poMoa,
KBaJ[paTa; U300paxxaTh U pacro3HaBaTh ITH YEThI-
PEXYrOJIbHUKH; (GOPMYIHPOBATH U JOKA3HIBATh
YTBEP)KJICHUs 00 UX CBOMCTBAX M MPU3HAKAX;
pelaTh 3aa4i Ha BBIUYMCIIEHHE, J0Ka3aTeIbCTBO
Y TIOCTPOEHUE, CBSI3aHHBIE C ’TUMH BUJIaMU YEThI
PEXYTOJIBHUKOB; OOBSCHSTD, KAKUE JIBE TOUKHU Ha-
3BIBAIOTCS] CHMMETPUYHBIMA OTHOCUTENBHO TIPSI-
MO# (TOYKHM), B KAKOM cilydae (Urypa Ha3bIBaeT-
Csl CHMMETPUYHOM OTHOCUTEIBHO NMPSIMOH (TOU-
K1) M 9TO TaKO€ OCh (LIEHTP) CUMMETPHHU (PUTYpHI;
IPUBOAUTE MPUMEPHI (HUTyp, 00J1aAaI0IINX OCce-
BOH (LIEHTpaJbHOM) CUMMETpHUEH, a TaK)Ke TIpUMe-
PBI OCEBOM U LEHTPAIbHOW CUMMETPUN B OKpYKa-
Io1Iel Hac 0OCTaHOBKE




§ 6. Ilitomanp 14y | OOBsICHSITH, KaK IPOU3BOAUTCS U3MepeHue mioima | [larpuornyec-
JIel MHOTOYT'OJIbHUKOB, KAKHE MHOTOYI'OJIbHUKH KO€, TpaxKJaH-
1 hiomans 2 Ha3bIBAIOTCS PABHOBEIIMKUMH M KaKie PaBHOCO- CKOC, yXOBHO-
MHOTOYTOIIHIKA CTaBJICHHBIMH; (OPMYITMPOBATH OCHOBHBIE CBOM- | HPABCTBCHHOC,
. 3CTETHYECKOE
CTBA TUIOMIA/ICH ¥ BHIBOJAUTH C UX MTOMOIIBIO (hOp-
2 [Tnomans 6 HHacH | A tsio Gop LEHHOCTU
mapauienorpamma MYITBI TIOMIAACH MPS-MOYTOJIbHHUKA, TTapaJliesio- HayHOTO
b
TPEyTONBHHKA 1 rpaMMa, TpEeyroJibHHUKA, Tpanenun; GopmyIupo- —
e — BaTh U JIOKA3bIBATh TEOPEMY 00 OTHOIICHHUH I1JI0- busueckoe,
3 Teopema udaropa 3 n1a/ieé TPEeyroJIbHUKOB, UMEIOIIUX 10 PABHOMY TpY0BOE,
yriy; Q)OpMYHI/IPOBaTI) " JOKa3bIBaTb TCOPEMY IIn 3KOJIOTHYECKOE
Permemne a1 2 ¢aropa u 06patHy0 eii; BRIBOAUTH hopmyiry ['epo
Ha JIUIS TUTOIIAIA TPEYroJIbHUKA; PEIaTh 3aJaun
KoHTOolLHas batota 1 Ha BBIYMCIICHHAC U JIOKA3aTeIIbCTBO, CBSI3aHHBIC C
No 2 p p dbopmynamu miomanei u reopemoit [udaropa
§ 7. llogooHbBIE 19y | OOBICHATH MOHATHE MTPOTIOPIIUOHATBHOCTH 0Tpe3 | [laTprorryec-
. KO€, Ir'paXKJaaH-
TPEyroJbHAKH KOB; (DOPMYJIMPOBATH OTIPEICICHHUS 110 T00HBIX , TPAK]L
1 Onpeencrne 2 TPEYrOJbHUKOB U K03 unrenta nogodus; pop- | €KOC, LyXOBHO-
ITONOGHBIX MYJIMPOBATh U J0Ka3bIBaTh TEOPEMBI: 00 OTHOIIE- | HPABCTBCHHOC,
. 3CTETHYECKOE
HUY TUTOTIAJICH MMOJO0O0HBIX TPEYTOJILHUKOB, O
TPEYTOSEHIKOB pHA3HAKAX IIOJ00USI TPE OJI;BI}-IIII:IKOB ocC éﬂHeﬁ HCHHOCTH
2 [TpusHaku momgoous 5 p Tpeyr » 0 Cp HAYYHOT'O
B —- JUHUH TPEYTOJBHUKA, O TIePECCUCHUN METHaH O3HAHMS
2
KoRTponsaas pabora 1 TPEYroJbHUKA, O HpOHOpHI/IOHaJ"H)HI)IX OTPE3KAX B | thyspueckoe,
Ne 3 MPSMOYTOJIBHOM TPEYTOJIbHHUKE; OOBSACHATH, YTO TPYIOBOE,
1 Tpnviererue nogo6us | 7 TaKOe METOJT MMOJ00US B 3a7adaX Ha IOCTPOCHHE, | HKOMOTUYECKOE
X noKasa Y TIPUBOIUTH MIPUMEPHI IPUMEHEHUS ITOTO METO-
TebCTRY TEOPEM K na; OOBSICHATH, KAK MOYKHO HMCIIOJIb30BaTh CBOM-
pelIIeHHMIO 32124 CTBa MOJJOOHBIX TPEYTrOJIbHUKOB B U3MEPUTEIb-
4 CoOTHOLICHHS MK 3 HBIX paboTax Ha MECTHOCTH; OOBICHATh, KaK BBE-
CTODOHAMIL Y CTH TIOHSITUE TIOTOOUS JJIs POU3BOJIBHBIX (PHUTYD;
" pJ'IaMI/I bopMynupoBaTh onpeesieHue U WUTIOCTPUPOBATh
I }:MO OIILHONO The MOHSTHSI CUHYCa, KOCUHYCA ¥ TAHTE€HCa OCTPOTo
PAMOYT p yria npsiMOYyroJIbHOTO TPEYroJIbHUKA; BHIBOJAUTD
YroJIbHUKa ’
K 5 1 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U
OHTpOJIbHAs paboTa
No 6 p p 3HAuEHUs CUHYCa, KOCUHYCa U TaHTeHca IS yr-
o
- 10B 30°, 45°, 60°; pemaTh 3a7a4M, CBSI3aHHBIE C
01001eM TPeyroJIbHUKOB, [l BHIYMCIICHUS
3HaUYEHUHN TPUTOHOMETPUUECKUX QYHKIUI
MCIO0JIb30BaTh KOMIBIOTEPHBIE MPOTPaAMMBbI
§8. OxpyxnocTsb 17y | HccnenoBath B3aumMHOe pacnosoxenue npsimoit | [larpuormyec-
U OKPYKHOCTH; GOPMYIUPOBATH ONpeAeTICHIE KO€, I'paKJaH-
1 Kacarembaad k 3 KacaTeJIbHON K OKPY)KHOCTH; (POPMYTUPOBATDH U CKO€, IyXOBHO-
b
OKPY>KHOCTHU . .
PYX JI0Ka3bIBaTh TEOPEMBL: O CBOMCTBE KacaTeabHOM, o | HPABCTBCHHOC,
2 Hentpanbubie 1 4 pU3HAKe KacaTeslbHOM, 00 OTpe3Kax KacaTeib- CTCTHHCCKOC
BIIMCAHHBIC YTJIbI R . ) [IEHHOCTH
HBIX, MPOBEAEHHBIX U3 OJIHOM TOUKH; (GOPMYITUPO-
3 Yetsipe 3 b Hay4HOro
BaTh MOHATUS [IEHTPATBHOTO yriia U rpayCcHOMN
3aMeYaTeNIbHbIC TOUYKU ) TIo3HaHMA,
S MepbI AYTU OKPYKHOCTH; (POPMYIUPOBATh U JIOKA- (busnueckoe,
Bp r 3bIBAaTh TEOPEMBI: O BIIMCAHHOM YTII€, O POM3BE- | rpynoBoe,
4 THcaHHad 1 4 JCHUH OTPE3KOB MepeceKarouxcs Xopa; PopMy- | skomoruueckoe
onrcaHHasd JUPOBATH U IOKA3hIBATh TEOPEMBI, CBSI3aHHBIE C
OKpYKHOCTH 3aMeuaTeNIbHBIMU TOYKaMU TPe YTOJbHUKA: O OuC-
S Pewenne 3ana4 2 CEKTpHUCE yIiia W, KaK CIIEJCTBUE, O NIEPECCUEHHH
OHMCCEKTPUC TPEYTOJbHHUKA; O CEPETUHHOM TIep-
KonTtponsHas padora 1

Ne 5

NEHAUKYISIPE K OTPE3KY U, KaK CIEACTBUE, O Iepe
CEUEHUNU CEPEIUHHBIX NEPIEHAUKYIISIPOB K CTOPO-
HaM TPEYyroJIbHUKA; O IEPECEUEHNUHN BBICOT TPEYTO
JbHHKA; (HOPMYIHPOBATH ONPEAEICHUS OKPYKHO-




CTEH, BIIMCAHHOW B MHOTOYT'OJIbHUK U OIMCAHHOU
OKOJIO MHOTOYT'OJIbHHUKA; (POPMYIHPOBATH U J0KA
3BIBAaTh TEOPEMBI: 00 OKPY>KHOCTH, BIMCAHHOW B
TPEYrOJIbHUK; 00 OKPYXKHOCTH, OIIMCAHHON OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OIKMCAaHHOTO
YEeTBIPEXYrOJIBHUKA; O CBOMCTBE YIJIOB BIIMCAHHO-
I'0 YETHIPEXYTOJIbHUKA; pelIaTh 3aJa4y Ha BbIUNC-
JICHHE, JOKA3aTECIbCTBO U IIOCTPOEHUE, CBSI3aHHBIC
C OKPYXHOCTBIO, BIMCAaHHBIMH U OITMCAHHBIMH
TPEYrOJIbHUKAMU M YETBIPEXYTOJIbHUKAMH; HCCIIE
JIOBAaTh CBOMCTBA KOH(UTYpaIHii, CBS3aHHBIX C
OKPYXHOCTBIO, C IOMOIIBI) KOMIIBIOTEPHBIX
Iporpamm

IToBTOpEHHeE. 4y Iarproruyec-
KO€, FpakIaH-
CKOE, TyXOBHO-
HPABCTBEHHOE,
ICTETHYECKOE
IOIEHHOCTHU
HAy4YHOI'O
IIO3HAHUA,
¢dusnueckoe,
TPYI0BOE,
IKOJIOTHUYECKOE
Uroro 684
9 kiacc
Ne Conep:xanue Koa | XapakTepucTHKAa OCHOBHBIX BHI0B OcHoOBHBbIE
n/n | (pa3aesbl, TeMbl) -BO | IeSITeJIbHOCTH YYEeHUKA (HA yPOBHE Y4eOHBIX HanpasBJIeHUs
yac | aeiicTBHil) BOCIIUTATEJIb-
HOW JAeATeIhb-
HOCTH
§ 9. BekTopsl 8y. | PopmynupoBaTh ONPEACICHUS U UITIOCTPUPO- INaTpuorrnuec-
BaTh IIOHATHUA BEKTOpA, €ro JJIMHBI, KOJUIMHEap- KO€, IpaXxaaH-
1 TloHsTHe BEKTOPA 2 HBIX M PABHEIX BEKTOPOB; MOTHEHPOBATb BBE/IC- EI;(;;,C i{g:g;gg_
HUE MOHATUH U JEUCTBUM, CBSI3aHHBIX C BEKTOpa- ’
2 ClIIOKCHIIC I 3 MH, COOTBETCTBYIOLLMMU IIPUMEPAMH, OTHOCSIIIU- zc;ilr:;encxoe
BBIUHTAHHE BEKTOPOB MUCS K (PU3HUECKUM BEKTOPHBIM BEIMIMHAM; HAYUHOTO
3 VMHOKCHHE BEKTOpa IIPUMEHATH BEKTOPBI U ACUCTBUS HAJl HUMH IIPU T —
HA YHCIIO. pPELIEHUU T€OMETPUUECKHX 3a7a4 (buseckoe,
[Ipumenenue BekTopos | 3 TpynOBOE,
K pelleH IO 33124 IKOJIOTHYECKOE
§ 10. MeTton KOOPAUHAT 10y | OOBSICHITH U WILTIOCTPUPOBATH IOHATHUS MTPSIMO- ITaTpuoTnuec-
YTOJILHOM CUCTEMBI KOOPAUHAT, KOOPAUHAT TOYKH | KOS, TpaXIaH-
KOOpAMHATH BEKTOpA ¥ KOOPIMHAT BEKTOPA; BHIBOJAUTH U UCTIONB30BaTh | CKOC, AyXOBHO-
TpU peleHuy 3a1a4 GopMyIibl KOOpAUHAT cepe- | HPABCTBCHHOC,
2 IIpocrenume 3ana4u B JUHBI OTPE3Ka, JJIMHBI BEKTOPa, PACCTOSHUS MEXK- ICTETHHICCKOC
KoopanHaTax Ay IBYMsI TOUKaMH, YPaBHEHH OKPYKHOCTH U EZI;EEE;ZI
R] YpaBHeHus § R] PSAMOM -
OKPYKHOCTH U MPSAMOU FY——
4 Pemienue 3agau 2 TPy/I0BOE,
IKOJIOTHYECKOE
KonTtponsHas padora 1

Ne 1




§ 11. CooTHOLLIEHUS 11y | PopmynupoBats U WILTIOCTPUPOBATH onpezene- | [larpuornyec-
MEsK/Ly CTOPOHAMH U HHS CHHYyCa, KOCHUHYCa, TAHI'€HCA U KOTaHI€HCa KOC, IpakiaH-
0 0 180°: CKO€, TyXOBHO-
yriaos ot 0 1o ; BBIBOJUTH OCHOBHOE TPUT'OHO g
yIJIaMH TPeyrojbHHKAa. HPABCTBEHHOE
C METPUYECKOE TOXKIAECTBO U (POPMYIIBI IPUBEIC- ’
KaJIsIpHO¢ HUST; (POPMYIIMPOBATH U JOKA3BIBATH TEOPEMBI CH- | o o 1 1cCKOC
CHHOCTH
NTPOU3BEACHNE BEKTOPOB HYCOB M KOCHUHYCOB, IPU-MEHATH UX [IPH PELIE- ﬁayqnoro
1 Cunyc, KOCHHYC, TaH- | 3 HUU TPEYTOJIbHUKOB; OOBSACHATD, KAK HCIIOJIb3Y- HOSHAHMSL
T'CHC, KOTAHI'CHC yIJia IOTCSI TPUTOHOMETPHYECKUE (POPMYIIBI B U3MEPH- (bmnqecx’oe
2
2 CootHotienus Mexay | 4 TeJIbHBIX paboTax Ha MECTHOCTH; GOPMYIMPOBATH | tpynioBoe,
CTOPOHAMH U yrjaMu OTIPEENICHUS yIJla MEeXAY BEKTOPAMHU U CKaJIsp- HKOJIOTHYECKOe
TPEYTrOJIbHUKA HOTO MPOM3BEACHUS BEKTOPOB; BEIBOAUTH (POPMY-
3 CkansipHoe npousBse- 2 Jy CKaJISIPHOTO ITPOM3BEIEHUS Yepe3 KOOPAUHATHI
JICHHE BEKTOPOB BEKTO-pPOB; (POPMYIHPOBATH U 0OOCHOBHIBAThH
Pemenue 3amau 1 YTBEPKACHHUE O CBOWCTBAX CKAJIIPHOTO MPOU3BE-
KOHTpOHBHafI pa6OTa 1 ACHUSA; UCII0JIB30BAaTh CKAJIAPHOC ITPOU3BCACHUC
Ne 2 BEKTOPOB IIPHU PEILICHUN 33]1a4
§12. JdnuHa OKpyKHOCTH 12y | @opmynupoBarh onpeseneHue npaBuibHoro Mo | Ilarpuornyec-
M IUIOIIAJb KPyTa rOYTroJIbHHKA; POPMYIUPOBATH U JOKA3bIBATh T€O | KOC, TPAXKIAH-
1 TS — 4 peMBbl 00 OKPYKHOCTSX, OITMCAHHOW OKOJIO MpaBu- | CKOC, AyXOBHO-
p o . HpPaBCTBEHHOE,
MHOTOYTOTHHHKH JBHOTO MHOTOYT'OJIbHUKA U BIIMCAHHOW B HETO; eTeTeCKOe
BBIBOJIUTH U MCIIOJIH30BaTh (POPMYIIBI JUIs BHIYKC-
2 Jlaiita OkpyKHOCTH 1 4 JICHUS TUIOLIA N MPAaBUIHLHOTO MHOTOYTOJIbHUKA HEHROCTH
HROMaE €ro CTo 01;]1;[1 ﬁ apn ca BIIMCAHHOU 031;r HOCTI:I' HayaHoro
Kpyra p pamny PyX > | ITO3HAHHUA,
Perere sanad 3 periarh 3a1a4i Ha OCTPOCHHUE NPABUIBHBIX MHO- | hysyveckoe,
TOYTOJIBHUKOB; OOBSCHSTH IOHSTAS UTHHBI OKPYX | rpynioBoe,
KoHTponbHas pabota 1 HOCTH U IUIOIAAN KPYra; BEIBOAUTH (POPMYIIbI 9KOJIOTHYECKOe
Ne3 JUIS BBIYMCIICHUS JIMHBI OKPY)KHOCTH U JITMHBI
B YT, IUIOIAa Kpyra ¥ IUIoniaad KpyroBoro
CEKTOpa; MPUMEHSATh 3T (POPMYJIbI IPU PELLICHUN
3aja4
§13. IBM:KeHHSsT 84 OOBACHATH, YTO TaKoe OTOOpakeHue TIockocT | [laTtpuormyec-
1 o 3 Ha ce0s ¥ B KAKOM CJIydyae OHO HA3bIBACTCS JIBH- KOC, IrpaXKJaH-
OHSTHE JBVKCHHUS
R JKEHHEM IIJIOCKOCTH; OOBSICHITD, UTO TaKO€E oceBas | CKOC, JyXOBHO-
0 — CUMMETpHs, LIEHTpalbHas CUMMETpusl, napamie- | HPaBCTBCHHOC,
2 apaJLICIIBHEI 3 JbHBIN IEPEHOC U IOBOPOT; 0OOCHOBBIBATH, YTO ICTCTHACCKOC
IIEPEHOC U MIOBOPOT LCHHOCTH
P 9TH OTOOPa’KEHUS IIIOCKOCTH Ha Ce0sl SIBIIAIOTCS HAYUHOTO
CIICHUE 3a]1a1 1 JIBIDKEHUSIMH; OOBSACHSATH, KAKOBA CBSA3b MEXKTY OHAHISL
5
O ———— 1 ABIDKEHIAMH 1 HATOMKEHIAMU; WIULIOCTPUPOBATL | dyysyrecko,
p p OCHOBHBIE BU/IbI IBUJKEHUH, B TOM YHCJIE C IOMO-
Ne 7 ’ TPYZOBOE,
- 1160 KOMIIBIOTEPHBIX IPOIPaMM IKOJIOTUYECKOE
§14. HauajnHbIe cBeje- 8 OOBACHATD, YTO TAKOE MHOTOTPAHHUK, €ro rpaHy, | llarpuormdec-
HHS U3 CTepeoMeTPHH pEOpa, BepIINHBI, TUAarOHaIN, KAKOW MHOTOTpaH- | KOE, TpaXaaH-
1 [ TS — 4 HUK Ha3bIBAETCS BBIMYKJIBIM, YTO TAKOE N-yroib- | CKOC, yXOBHO-
p I -- 6 6 HPABCTBEHHOE,
pHu3Ma, €€ OCHOBaHHUs, OOKOBBIE I'PaHu U 00-
. o 9CTCTUYCCKOC
KOBBI a, Kakas [Ipu3Ma Ha3blBacTCsl MPSAMOU
2 Tera u nosepxiocTh 4 I/IOKaKZ;) ;iin’oH HOMU ET(? TaKoe3 BLICZT(E:I 1| II)/ISM(I)J HICHHOCTH
PPATIEHIT Kakas Ipu3Ma HaBLIB’aeTC}I na annenenl/lnlc;J oM 1/1, Hayanoro
o p p A IIO3HaHUs,
KaKOH mapayinesenuel Ha3hIBaeTCs MPAMOYIOIb- | gyysyyeckoe,
HBIM; (h)OPMYINPOBATH  OOOCHOBBIBATE YTBEPXK- | tpynosoe,
JIEHMSI O CBOMCTBE MaroHajlel NapajUIesIENUIEeNa | 5KOIOrHuecKoe

U 0 KBaJ[paTe JUaroHajIu MpsSMOYTOJIbHOTO Mapa
Jenenunesna; O0bsICHITh, 4YTO Takoe 00BEM MHOTO-
I'paHHMKA; BHIBOJIUTH (C IIOMOIIBIO IPUHLIAIIA
Kaganbepu) popmyny o6bEma npsiMoyroabHOTO
napaenenunena; 0obsACHATh, KAKOH MHOTOTpaH-
HUK Ha3bIBAETCs] MMPAMUI0M, YTO TAKOE OCHOBA-




HHe, BEpIIUHA, OOKOBBIE I'paHu, OOKOBbIE pEdpa u
BBICOTA IMPaMU/Ibl, KaKas MIMpaMU1a Ha3bIBAETCS
NpaBUIIBLHOM, YTO Takoe anodema MpaBUIbLHON M1
paMuIbl, TPUBOANTE PopMyTy 00bEMa MUpaMu-
JIbl; OOBSICHATH, KAKOE TEJIO HA3hIBACTCS IIMITHH/I-
POM, UTO TAKOE €r0 OCh, BBICOTA, OCHOBAHUS, pa-
nyc, 00KOBas MOBEPX-HOCTh, 00pa3yIomnue, pas-
BEPTKA OOKOBOI MOBEPXHOCTH, KAKMMH (popMyrta-
MU BbIpaxaroTcsi 00bEM U IUI01Ialb O0KOBOH MO-
BEPXHOCTH LIMJIUHAPA; OOBSICHATH, KAKOE TEJIO H-
a3bIBAETCS] KOHYCOM, YTO TaKO€ €ro OCh, BHICOTA,
OCHOBaHHe, OOKOBast MOBEPXHOCTh, 00pa3yroue,
pa3BépTka OOKOBOI OBEPXHOCTH, KAaKUMU (op-
MyJlaMU BbIpa)aroTcsi 00bEM KOHyca U IUIOIIa/lb
OOKOBO MOBEPXHOCTH; OOBSICHATDH, KaKas MOBEPX-
HOCTB Ha3bIBaeTCs cPepoit U KaKoe TeJI0 Ha3bIBAET
Csl IIapOM, YTO TaKo€ pajnyc U quameTp chepsl
(1apa), KakuMHu GOpMYIaMH BBIPAXKAIOTCSI 00bEM
miapa M miomass cepsl; n300paxkaTh U pacto-
3HaBaTh Ha PUCYHKaX MPU3MY, Mapajiesenue],
UpamMuay, HAIUHAP, KOHYC, IIap

00 akcuomax 2y
IUVIAHUMETPHUH

[Tatpuornuec-
KO€, TpaK/aH-
CKO€, TyXOBHO-
HPaBCTBEHHOE,
3CTETHYECKOE
[IEHHOCTH
Hay4JHOTO
MTO3HaHMS,
¢bu3mIeckoe,
TPYAOBOE,
9KOJIOTUYECKOE

IToBTOpeHue. Pemenue | 94

[Tatpuornuec-
KO€, TpayKIaH-

3agaau
CKO€, TyXOBHO-
HPaBCTBEHHOE,
ICTETHYECKOE
LIEHHOCTH
Hay4JHOTO
MMO3HAaHHA,
¢usnueckoe,
TPYAOBOE,
9KOJIOTHYECKOE

Hroro 68u

COI'JTACOBAHO COI'JTACOBAHO
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