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YTBEPXIEHO
pellIeHHeM MeJaroruueckoro CoBeTa
ot 27 aBrycta 2021 roga,npotokosn Nel

Ilpencenarens neacoBera
Psabuesa JI.JIL.

PABOYAA ITPOI'PAMMA

YpoBenb o0pazoBanus (KJjacc): 0CHOBHOe 0011ee, /-9 KIacChl

KoanuyecTBo yacoB: Bcero 204 yacoB; B Heaed0: 7 Kiaacc-2 yaca, 8 kiaace-2 yaca, 9

KJacc-2 yaca

Yuureasn: lopoxoBa AuTtonnna JIbBoBHa

[Tporpamma pa3paborana B cOOTBETCTBUH ¢ DeiepanbHbIM roCyJapCTBEHHBIM
00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOI'O OOIIEr0 00pa30BaHusl, YTBEPKICHHBIM
npuka3zoM MunucTtepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 nekaOps
2010 roma Ne 1897, B penakiuu npukaza Munobpuaayku Poccun ot 11.12.2020r. Ne 712;

C y4€TOM MPUMEPHOM MPOrpaMMbl BOCIIUTAHUS, OJOOPEHHOMN perieHrneM GeaepaibHOTO
y4e0HO-METOIUYECKOTr0 00BEUHEHUS 110 00IIEMY 00pa30BaHUIO, IPOTOKOJI OT 2 UIOHS
2020roma Ne2/20; mpumepHON OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO
oburero oopazoBanus (mporokos YMO ot 8 ampenst 2015 roga Ne 1/5), B penakiuu

npotokosia ®YMO Nel/20 ot 4 despans 2020 roga



1. IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA
[Iporpamma mo3BoJIsSIeT JOOMBATHCS CICAYIONIUX PE3YIbTATOB OCBOCHUS 00pa30BaTeIbHOMN MPOTrpaMMbl OCHOBHOTO
o011ero 00pa3oBaHus: JIMYHOCTHBIE!

1)  chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTb W CIOCOOHOCTH,
00yJarolMxcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMK K OOYUEHHIO M TI0 3HAHUIO, BEIOOPY
JManbHEHIero oopa3oBaHus Ha 0a3e OPHEHTHPOBKH B MHpe Ipodeccnii ' mMpodeCCHOHANBHBIX MTPEAITOYTCHHMN,
OCO3HAaHHOMY IIOCTPOCHHUIO HHIUBUAYAIbHONH 00pa3oBaTeNbHOW TPAGKTOPUHM C€ YYETOM  YCTOMUYMBBIX
MO3HABATEIHHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH IETOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HAYKH U 00IIECTBEHHON NPaKTHK;

3)  chopMHPOBAHHOCTh KOMMYHHKATHBHON KOMIICTEHTHOCTH B OOLIEHHH M COTPYAHHYECTBE CO
CBEPCTHUKAMHU, CTapIIMMU u MJIaIITUMH, B 00pa3oBaTenbHOM, 00111eCTBEHHO TIOJIC3HOM,
yueOHO-UCCIIeIOBATEILCKOM, TBOPYECKOH U APYTHUX BUAAX NESTENbHOCTH;

4) yMeHwue SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIHM B YCTHOH M MHCbMEHHOM peduH, TOHNMATh CMBICIT
MOCTaBJICHHOM 3aJ1a4M, BEICTPANBATh apTyMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

5) mpencraBieHHE O MaTeMaTHYeCKOW Hayke Kak c(epe delloOBEYeCKOH IeATENLHOCTH, 00 JTamax eé
pa3BuTHs, O € 3HAYUMOCTH JIJIsl Pa3BUTHS IIUBUIIN3AIINN;

6) KPUTHYHOCTH MBIIUICHHUS, YMEHHE PAClO3HABATH JIOTHYCCKA HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIHYATH
TUTIOTE3Y OT (haKTa;

7) KpeaTWBHOCTh MBINUICHHS, HHUIIMATHBA, HAXOMYUBOCTh, AKTHBHOCTH TPH PEIICHUH anreOpanvecKux
3amad;

8) yMeHMe KOHTPOJIUPOBATH TPOIIECC U PE3YIBTAT YIEOHONH MaTEMAaTHUECKON AEATEIBHOCTH;

9) cmocoOHOCTH K OMOIMOHATHHOMY BOCHPHUATHIO MATEMATHUYECKHMX OOBEKTOB, 3ajad, peIICHHH,
paccyXaeHuH.

OcHogHble HanpasieHus 60CRUMAMmMenbHOl 0eame1bHOCImU

1. IlaTpuoTnyeckoe BOCIUTAHUE:
MIPOSIBIICHHEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUICKON MaTEMaTUYECKOM LIKOJIbI, K HCIIOJIB30BAHUIO 3THX
JOCTH)KEHUH B IPYTUX HayKax W MPUKIAIHBIX chepax

2. I'paxnaHckoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTBIO K BBHIITOJIHEHHUIO 0053aHHOCTEN TpaKIaHNHA ¥ PEaTN3allii €To MPaB, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD, ABJICHUMN, MPOLEAYP IPAKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMTPOCHI U TIP ); TOTOBHOCTBIO K 00CYKASHUIO dITHYECKUX MPOOIIEM, CBSI3aHHBIX C
MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI HayKH, OCO3HAHUEM BaXKHOCTH MOPAIBHO-3THYSCKUX MPUHITUIIOB B
JESITEITLHOCTH YYEHOTO

3. TpynoBoe BoclUTaHHE:
YCTaHOBKOH Ha aKTUBHOE Y4acTHE B PEHICHUU MPAKTUYECKUX 3a][ad MaTEeMaTUUECKON HANPaBICHHOCTH,
OCO3HaHHEM BaKHOCTH MaTEMaTHYECKOTO 00pa30BaHus Ha MPOTSHKEHUN BCEH KU3HU NI YCIICITHOM
po(heCcCHOHANTBHOM ASSITEILHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA; 0CO3HAHHBIM BEIOOPOM M IIOCTPOCHHEM
VH/IMBH]Ty aIbHOW TPAaeKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U
0OIIECTBEHHBIX TTOTpeOHOCTEH

4. JcTeTHYECKOE BOCIUTAHME:
CHOCOOHOCTBIO K AMOIIMOHATLHOMY M ACTETUYECKOMY BOCIPHUSATHIO MaTEeMaTHIECKUX 00BEKTOB, 3aj1ad,
pelIeHuH, pacCyKICHHUH; YMECHHUIO BUIETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE

5. IleHHOCTH HAYYHOTO MO3HAHUS:
OpHEHTaINEH B NeATENIFHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MTPEICTaBIEHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YCIIOBEKA, TPUPOJIbI U OOIIECTBA, MOHMMaHUEM MaTEMAaTUYECKOM HAyKH Kak chepbl
YeIIOBEUECKOH IeATeIFHOCTH, 3TANOB € pa3BUTHS M 3HAUNMOCTH JIJISI Pa3BUTHS [TUBUIIN3AIIAN; OBIIAICHUEM
SI3BIKOM MATEMAaTHKU U MaTEMaTHUECKOHW KyJIbTYPOH KaK CPeJCTBOM MO3HAHUS MHUPA; OBJIaJICHUEM
MIPOCTEHIITUMI HaBBIKAMH HCCIIEIOBATEIbCKOU eI TETHHOCTH

6. duznyeckoe BocNUTaHUE, (POPMHPOBAHUE KYJIbTYPHI 310POBbS H IMOIMOHAIBLHOTO 0JIATONIOJYYHsI:
FOTOBHOCTBIO IIPUMEHSTh MaTEMAaTUICCKUE 3HAHUS B HHTEpECaxX CBOCTO 3J0pPOBbs, BEICHHUS 370POBOT0 00pasa
KU3HU (3[I0pPOBOE MUTAHUE, COANTAHCUPOBAHHBIN PEXXKHUM 3aHATHH U OT/IBIXA, PETYISIpHAs (hu3ndecKas
aKTUBHOCTH); C(DOPMHUPOBAHHOCTHIO HaBbIKa pe()JIeKCHH, IPU3HAHNEM CBOETO MpaBa Ha OMMOKY W TAKOTO JKe
IpaBa Jpyroro 4eaoBeKa



7. DKoJ0orHYecKoe BOCIIHTAHHE:

OpHUCHTAIIMEH HAa MPUMEHECHNE MaTeMaTHUECKUX 3HAHUH JUIS PELICHHs 3a/1a4 B 00JIACTH COXPAHHOCTH
OKPYKarOIEH cpelibl, IUIAHNPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX MOCIEACTBHI I OKPY>KaOILIEH
Cpezbl; OCO3HaHMEM IJI00AIBHOI0 XapaKTepa 3KOJIOTHYECKUX NMPOOJIeM U IyTel UX peleHUs
8. JlmyHOCTHBIE pe3y/IbTaThl, 00eceYuBaIOLIUe AIANTAIUI0 00yYaIOLIerocs K U3MEHS IOIUMCS YCIOBHAM
COIMATBbHOI M MPHPOAHOI Cpeabl:
TOTOBHOCTBIO K JICHCTBHSAM B yCJIOBUSIX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Y€PE3
MPaKTUYECKYIO ACATENLHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTHX JIOACH, MproOpeTaTb B COBMECTHOU

JeATEIbHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETCHLIUH U3 OTIBITA IPYTHX;
HEOO0XO0UMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHUIL, B TOM YHCIe (OPMYIIHPOBATh WACH, TIOHATHS, THIIOTE3BI 00
00BbeKTax U SIBICHUSX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATh JEPHUINTH COOCTBEHHBIX 3HAHUH 1
KOMIIETeHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYALHIO,
BOCIIPHHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIONHMI KOHTPMED, KOPPEKTUPOBATH IPHHUMAaEMbIe
pelenus 1 aeucTBusl, (GOpMyIMPOBATh U OLECHUBATh PUCKU U MTOCIEACTBHSA, (JOPMHUPOBATH OIIBIT

MeTanpeIMeTHbIE:
1) YMEHHE CaMOCTOSITCIBHO TUIAHUPOBATh ANBTCPHATUBHBIC IMYTH OCTHIKCHUS IEJICH, OCO3HAHHO
BBIOMpATH HanOoJee 3¢ HEeKTHUBHBIC CITOCOORI peIIeHHs YICOHBIX U TO3HABATEILHBIX 3a1ad;

2) YMEHHE OCYIIECTBIISITh KOHTPOIIb IO pe3ybTaTy H 0 crioco0y JICHCTBUS Ha YPOBHE IPOU3BOIHHOTO

BHUMAaHUsI ¥ BHOCHTh HEOOXOIMMbIE KOPPEKTUBHI,

3) yYMEHHE aZIeKBaTHO OIEHUBAThH MPABMIILHOCTD M OITUOOYHOCTH BBHIMTOJIHEHUS Y4eOHOI 3a1aun, eé
00BEKTUBHYIO TPYJHOCTH U COOCTBEHHBIE BO3MOXHOCTH €€ PELICHHS;

4) OCO3HaHHOE BIIaJIeHHE JJOTHUECKUMHU TEHCTBUSMH OTIPEIEIICHUS TIOHITHIHA,
000011IeH s, YCTaHOBIICHNSI aHATIOTHH, KJIacCUpUKaLUH Ha OCHOBE
CaMOCTOSATENBHOTO BEIOOpa OCHOBaHHUIA Y KPUTEPHEB, yCTAHOBICHUS
POJOBUIOBBIX CBS3EM;

5) YMCHHE YCTaHABIMBATh INPUYUHHO-CIC/ICTBEHHBIE CBS3HM;, CTPOUTH JIOTHUYECKOE PaCCyKICHUE,
yMoO3aKiToueHne (MHIyKTUBHOE, NeAYKTUBHOE U TI0 aHAJIOTHH) U BBIBOIBL;

6) YMEHHUE CO3/1aBaTh, MIPUMEHSTh H MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJIEIU U
CXEMBI [T pelieH!s YIeOHBIX U TO3HABATEIbHBIX 33/1a4;

7) YMEHHUE OpPTaHH30BBIBATH YUEOHOE COTPYIHHUYECTBO U COBMECTHYIO JIESITEIBHOCTh C YUHUTEIEM U
CBEPCTHUKAMU: ONPECIIATH [ETH, pacipe/ieieHue (pyHKIUH 1 poiel y9acTHUKOB, B3aNMOJICHCTBUE
u obmme crnocoObl paboThl; yMeHHe paboTaTh B TPYIINE: HaXOJUTh 00Iee pelieHrue W pa3peliaTh
KOH(JIMKTHI HAa OCHOBE COIJIACOBaHMS TO3UIMI W yd4éTa MHTEPECOB; CIyllaTh NapTHEPA;
(hopMyupoOBaTh, ApTYMEHTUPOBATH M OTCTauBaTh CBOE MHEHHE;

8) chOpPMUPOBAHHOCTh  y4eOHOH ©  OOIIENOJIb30BATENbCKON  KOMIIETEHTHOCTH B O0JIACTH
WCTIOJb30BaHMs WH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHonoruii (MKT-koMneTreHTHOCTH);

9) TepBOHAYaIbHBIE TPEICTABICHUS 00 HESIX U O METO/IaX MAaTeMaTHKH KaK 00 YHUBEPCAIbHOM SI3BIKE
HAYK{ ¥ TEXHUKH, O CPEACTBE MOJICITHPOBAHHUS SIBJICHUI U MPOLIECCOB;

10) YMEHHE BUAETh MaTeMaTHYecKyl0 3aJadyy B KOHTEKCTe TNPOOJIEeMHON CHTyallu B JPYTHX
JTUCLHUILIMHAX, B OKPYKAFOIEH JKU3HU;

11) YMEHHE HaXOJUTh B PAa3IMYHBIX HWCTOYHHKAX HH()OPMALMIO, HEOOXOIUMYIO Uil pPEUICHHS
MaTeMaTHYeCKNX NpoOJeM, M MpPeNCTaBIATh e€ B TOHATHOW Qopme; MPUHWMATh pElIeHHE B
YCIIOBUSIX HETIOJIHON M M30BITOYHOM, TOYHOH U BEPOSTHOCTHOM HH(OpMaLuy;

12) YMEHHE MMOHMMAaTh W HUCIOJh30BaTh MaTeMaTHYECKUE CPEJCTBA HATJSIMHOCTH (PUCYHKH, YSPTEKH,
CXEMBI U JP.) IS WILTFOCTPAIIUHU, UHTEPIIPETALINH, apTyMEHTAIUH;

13) YMEHHE BBIJIBUTATh THIIOTE3bl MPHU PEIICHUM YYEOHBIX 33Ja4 W NOHUMaTh HEOOXOIUMOCTh HX
MIPOBEPKH;

14) YMEHUE MPUMEHSTh WHIYKTHUBHBIC W JCAYKTHBHBIC CIOCOOBI PacCyXICHUH, BUACTH pPa3lINUHbIC
CTpaTeruu penIeHus 3a1ad;

15) MOHUMAaHHUE CYIIHOCTU aJITOPUTMUYCSCKUX MPEANMUCAHUN U YMEHUE JEHCTBOBATh B COOTBETCTBUH C
MIPEJUIOKECHHBIM aJrOPUTMOM;

16) YMEHHUE CaMOCTOSATEIHHO CTaBUTH IICJIH, BRIOMPATh M CO3/IaBaTh AJITOPUTMEI IS PEIICHHS YIESOHBIX
MaTeMaTHYECKHUX MPo0JieM;

17) YMEHHE IUIAHUPOBaTh M OCYIIECTBISATH JAESITeIHbHOCTh, HANpPAaBICHHYIO Ha pelIeHHe 3a/1ad

HCCJICA0BATCIIbLCKOTO XapaKTepa.



npeaIMeTHbIE:

1) oBnaneHue 6a30BbIM MOHATHHHBIM AIIAPATOM 10 OCHOBHBIM pa3JiefiaM COJIep)KaHuUs; peICTaBlIeHue 00
OCHOBHBIX M3y4YaeMBIX HMOHATHAX (YHCIIO, TeOMETpUUecKas Gurypa) Kak BaXHEHIIMX MaTEMaTHUYECKUX MOJEIX,
MO3BOJISIONIMX ONMCHIBATh U M3y4YaTh peaibHbIC IPOIIECCHI U SBIICHUS,

2) yMmeHue paboTaTh C TEOMETPUUCCKUM TEKCTOM (QHAIM3UPOBATh, M3BJICKATh HEOOXOAUMYIO HH(OPMATIHIO),
TOYHO M T'PAaMOTHO BBIPaKaTh CBOM MBICIM B YCTHOM M IHCBMEHHOH peYd C NPUMEHEHHEM MaTeMaTH4eCKON
TEPMUHOJIOTUM W CHUMBOJIMKH, HCIOJB30BaTh PA3UUYHBIE SI3BIKM MaTeMaTHKH, IMPOBOJUTH KiaccH(UKalny,
JoTHYecKre 000CHOBAHMS, JOKA3aTEILCTBA MAaTEMaTHIECKHX YTBEPIKICHUIA;

3) oBiajieHHe HaBBIKAMH YCTHBIX MUChbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYHCIICHHIA;

4) oBlaJieHWE TEOMETPUYECKUM SI3BIKOM, YMEHHE HCIOJIb30BaTh €ro Uil OIMCaHHsS IPEAMETOB
OKPY’KAIOIEr0 MHpa; Pa3BUTUE MPOCTPAHCTBEHHBIX MPEACTABICHUH M M300pa3sUTENbHBIX YMEHHH, NPUOOpETCHNE
HaBBIKOB F€OMETPHUECKHUX MOCTPOCHHUH;

5) ycBoeHHe cMCTeMaTHYECKUX 3HAHHUH O TUIOCKHMX (PUTypax M MX CBOMCTBax, a TAK)KE HA HATJISTHOM YPOBHE -
0 TIPOCTEWIINX MPOCTPAHCTBEHHBIX TeNlaX, YMEHHE MPUMEHSTh CHCTEMAaTHYeCKUE 3HAHUS O HHUX JJIs PEIIeHUs
TeOMETPUUYECKHUX M NPAKTHUECKHX 3a/1a4ax;

6) yMeHHe H3MepsTh JIMHBI OTPE3KOB, BEIHYHMHBI YIJIOB, HCIOJB30BaTh (OPMYINBI Ul HAXOXKIACHUS
NEPUMETPOB, IUIOIAACH 1 00BEMOB reOMETPHUUYECKHUX (PHUTYD;

7) yMeHHE NPUMEHSATh M3YyYCHHbBIC MOHSITHUS, PE3yJbTaThl, METOABI Ul PEIICHHUS 3a1ad HPaKTHYECKOTO
XapakTepa M 3a/1ad M3 CMEKHBIX AMCIUIUIMH C MCHOJIB30BAHHEM IPH HEOOXOANMOCTH CIIPAaBOYHBIX MATEPHAIIOB,
KaJbKYJIATOPOB, KOMITBIOTEPA.

Harnsannast reomerpus

BbINyCKHUK HAYYHMTCSH:

1) pacmosHaBaTh Ha YEPTEKAX, PUCYHKAX, MOJICIAX U B OKPYKAIOIIEM MHUPE IJIOCKUE W MTPOCTPAHCTBEHHBIC
reoMeTpuyeckue GUrypsl;

2) pacro3HaBaTh Pa3BEePTKHU Ky0Oa, MPSMOYTOJIBHOTO MapaulelienuIe/ a, MPaBIIbHON MUpaMUIbI, HUITHHIpA
1 KOHYCa;

3) ompeaenaTh 10 JMHEHHBIM pa3MepaM pa3BepTKU GUTYpbI IMHEITHbIE pa3Mepbl caMoii GUrypsl 1 Ha000pOT;

4) BBIYUCIATH 00BEM MPSAMOYTOJHLHOTO MapaslIeIeUIea;

BhInycKHMK MOJTYYHT BO3MOKHOCTD:

5) BBMHCIATH 00BEMBI MPOCTPAHCTBEHHBIX I'€OMETPUYECKHX (DUTYp, COCTABICHHBIX UX TNPSIMOYTOJBHBIX
MapaseenumneoB;

6) yrayOuTh M pa3BUTh NPEICTABICHHS O POCTPAHCTBEHHBIX FEOMETPUUECKUX (DUTYpax;

7) TPHUMEHATH MOHSITHE Pa3BEPTKHU LIS BBITIOJHEHUS IPAKTUIECKUX PACUETOB.

I'eomerpudeckue Gurypst

BrInycKHMK HAYYHTCS:

1) momp30BaTHCS A3BIKOM TEOMETPUH JUIS ONMHCAHHS MPEJAMETOB OKPY)KAIONIET0 MHpA M HX B3aWMHOTO
PacroIoXKeHHNS;

2) pacro3HaBaTh M H300paKaTh Ha YEPTEKAX U PHCYHKAX TEOMETPHIECKHE QUTYPhI U UX KOHPHUTYpaIHH;

3) HaxOQMTh 3HAUECHHS JUIMH JIMHEHHBIX 5JIEMEHTOB (PUTYD M UX OTHOLIEHHS, IPaIyCHYIO Mepy yrioB ot 0°
10 180°, mpuMeHsist onpeeNneHus, CBOMCTBA U TIPU3HAKU (UTYD U MX DIIEMEHTOB, OTHOUIEHUs GUTyp (PABEHCTBO,
mo100Me, CHMMETPHH, TIOBOPOTA, TTapaUIeTILHEIHN IMepeHoc);

4) omepupoBaTh C HaYaJIbHBIMH MOHITUSMUA TPUTOHOMETPHU M BBITIOJHATH JJIEMEHTAPHBIC ONEPALlUH HaJ
(GYHKIHUSAMH YTIIOB;

5) pemars 3aaunM Ha JOKA3aTEIbCTBO, OMHUPAsCh HA M3YYCHHBIC CBOWCTBA (DUTYp M OTHOIICHHH MEKIY
HUMH U IPUMEHSS U3yUEHHBIE METO/BI 10Ka3aTENbCTB;

6) peliaTh HECIOXKHBIC 33/1a4M HA MOCTPOCHHE, IIPHUMEHSISI OCHOBHBIC AJITOPUTMBI MOCTPOCHHUS C TIOMOIIIBIO
LUPKYJIS U JTUHEUKU;

7) pemarth NpoCTEHIINE MTAHUMETPHIECKUE 3a/1a4U B IPOCTPAHCTBE.

BhInycKHMK MOJTY4YHT BO3MOKHOCTD:

8) oBmajmeTh MeTOMAMU pEIlleHHs 33734 HAa BBIYUCICHUS WM JIOKA3aTeJbCTBA: METOAOM OT MPOTHUBHOTO,
METOJIOM 1T0100Ms1, METO/IOM Tiepebopa BapHaHTOB U METOJIOM T€OMETPUIECKHX MECT TOUEK;

9) npuobpecTH OMBIT MPUMEHEHHS AJITeOPandeCKOro ¥ TPUTOHOMETPHYECKOTO anmnapara v UIei JBHKCHHS
MIPH PEIISHUH TeOMETPUIECKHX 3a/1a4;

10) oBmazeTs TPATUIMOHHOW CXEMOW pEIIeHHs 3a]a4 Ha TOCTPOEHHE C MOMOIIBIO IUPKY/IS U JIHHEHKH:
aHaJIn3, IOCTPOEHUE, T0Ka3aTeIbCTBO U UCCIEI0BAHHE;



11) Hay4uThCs peliaTh 3aa4d Ha TMOCTPOCHHE METOJOM T€OMETPUYECKOr0 MECTa TOYEK U METOIO0M
Io100us;

12) npuoOpecT OMBIT HCCICTOBAHUS CBONCTB MIAHUMETPUYCCKHUX (HUTYP C MOMOIIBI0 KOMITBIOTEPHBIX
MIpoTpamm;

13) npuobpecTr OMBIT BBITONHEHAS TMPOEKTOB MO TeMam: «Il'eoMeTpuyeckue MpeoOpa3oBaHus Ha
mI0cKoCcTY, «IlocTpoeHne oTpe3KoB 1Mo hopMyIIe.

N3mepeHne reoMeTpuuecKuX BEIUIUH
BuInyCKHMK HAYYHTCS:
1) wucmonb30BaTh CBOMCTBA W3MEPEHUS IJIHH, TUIOMIAACH W YIJIOB MPH PEHICHHH 337a4 Ha HAXOXKICHUC
JUTMHBI OTPE3Ka, IJTUHBI OKPY>KHOCTH, JUIMHBI AYTH OKPYKHOCTHU, TPaJyCHON MEPHI YIIa;
2) BBIYKCIIATH JUTAHBI THHEHHBIX DJIEMEHTOB (QDUTYP M UX YIJIBI, HCIIOIB3YS (POPMYJIBI JJIMHBEI OKPYXHOCTH U
JUTMHBI TYT'H OKPYXKHOCTH, (POpMYJIBI TIomanel Guryp;
3) BBIYMCIATH ILIOMIAIN TPEYTOIBHUKOB, IPAMOYTOJIBHUKOB, TAPaLIEIOTPAMMOB, TPAIIEIHi, KPYTOB 1
CEKTOPOB;
4) BBIYMCIIATH [UIMHY OKPYKHOCTH, JUIMHY AYTH OKPY>KHOCTH;
5) permaTh 3a7aYM Ha TOKA3aTEIbCTBO C MCIOIb30BAHUEM (DOPMYIT JTHHBI OKPY/KHOCTH M JUTHHBI TyTH
OKPYXHOCTH, (hOpMyII TIOmaaen puryp;
6) pemarb IpaKTHYECKUE 3aa4H, CBA3AHHbBIE C HAXOXKIECHHEM T€OMETPHUUECKIX BEIHUUH (HCITOMB3YS IPH
HEOOXOJUMOCTH CIIPABOYHHUKY U TEXHUUECKHUE CPEJICTBA);
BpInyCKHMK IOJYYHT BO3MOKHOCTb:
7) BBIYUCIATH MUIOMAAN (PUTYD, COCTABIEHHBIX UX JABYX WM 00Jiee PAMOYTOILHUKOB, MapalieorpaMMOB,
TPEYTOJIbHUKOB, KPYTra U CEKTOPa;
8) BBIUMCIATH  IUIOMIAAM  MHOTOYTOJIBHHKOB,  WCIONB3YyS  OTHOWICHWS  PABHOBEIUKOCTH U
PaBHOCOCTABIIEHHOCTH;
9) mproGpPECTH OBIT MIPUMEHEHHS aareOpandeckoro ¥ TPUTOHOMETPHUYECKOTO anmapaTa U Uaei IBHKEHHUS
MIpY PELICHUH 33]1a4 Ha BBIYMCIIEHUE TIJIOIIA/IE MHOTOYTOJIbHUKOB.
Koopaunatsr
BuInyCKHMK HAYYHUTCS:
1) BBIYMCHATH [UIMHY OTPE3Ka MO0 KOOPAWHATAM €r0 KOHIIOB; BEIYUCISITE KOOPIUHATHI CEPETUHBI OTPE3KA;
2) WCIMOJIb30BaTh KOOPIMHATHBIA METO/ ISl U3yUCHHUS CBOMCTB MPSIMBIX M OKPY)KHOCTEH;
BbInyCKHMK MOJYYHT BO3MOKHOCTD:
3) oBIamETh KOOPJMHATHBIM METOIOM PEIICHHS 33/1a4 Ha BBIYHUCICHUE U JOKA3aTEIbCTBO;
4) mproOGPECTH OIBIT UCIIOIF30BAHMS KOMIIBIOTEPHBIX MPOTPAMM JUTS aHAJIN3a YaCTHBIX CITydaeB B3aHMHOTO
PAaCHOJIOKEHUS OKPY>KHOCTEH U MPSMBIX;
5) mpHOOPECTH OIBIT BHITOIHEHHUS IPOEKTOB Ha TeMy «IIprMeHEHHE KOOPIUHATHOTO METO/IA IIPH PEIICHUH
3a71a4 HA BBIUMCJICHUE U JIOKA3aTEIIHCTBOY.
BexTopsl
BpInyCKHMK HAYYHTCS:
1) omepupoBaTh ¢ BEKTOPaMH: HAXOJAWTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 33JaHHBIX F€OMETPHUUECKH,
HaxOJUTh BEKTOP, PaBHbIN MPOU3BEACHUIO 3aJJaHHOTO BEKTOPA Ha YUCIIO;
2) HaXOIWTh JUIS BEKTOPOB, 38JaHHBIX KOOPIMHATAMH: JUTMHY BEKTOpPAa, KOOPIMHATHI CYMMBI M Pa3HOCTH
JIIByX © OoJiee BEKTOPOB, KOOPJIWHATHI TPOM3BEACHUS BEKTOpPa HAa YHUCIO, TPUMEHSS NPU HEOOXOIMMOCTH
COYETATENbHBIN, TEPEMECTUTENBHBIN U PaCIPEACIUTEIbHBIA 3aKOHBI;
3) BBIYHCIATH CKAJISIPHOE MPOM3BEACHHE BEKTOPOB, HAXOAUTH YrOJ MEXIY BEKTOPAMH, YCTAHABIHBATH
MEPIEHIUKYJIAPHOCTD MPSMBbIX.
BbInyCKHMK MOJYYHT BO3MOKHOCTD:
4) oBIAIETh BEKTOPHBIM METOIOM IS PEIIEHHS 3a1a9 Ha BEIYUCIEHNE U JOKA3aTEIbCTBO;
5) mprOOpECTH OMBIT BHIMOIHEHHS MMPOEKTOB Ha TeMy «IIpUMeHeHHEe BEKTOPHOTO METOJa TPH pPEIICHUH
3aJ1a4 Ha BBEIYUCJICHHE U J0KA3aTeIbCTBOY.

2. Conepxxanne yueOHOT0 mpeaMeTta.
7 Kjgace
1. HavaanHble reomerpuyeckue cBenenus (10 4).
[Ipsimas u otpe3ok. Jlyu u yron. CpaBHeHHE OTpE3KOB U yrioB. M3mepeHue orpe3koB. M3mepeHnue yrios.



IlepnenaukynsapHsle npsiMble. Pemenue 3anau.
2. Tpeyroabuuku (17 4).
I[1epBblii NpU3HAK PaBEHCTBA TPEYTOJILHUKOB. MenuaHbl, OMCCEKTPHUCH U BBICOTHI TPEYTrobHUKA. BTopoii n
TPETUl NPU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB. 3a/lauu Ha IocTpoeHue. Pemenue 3agay.
3. Mapannensnsie npsimbie (13 u).
ITpr3Haky napamiensHOCTH ABYX NPAMBIX. AKCHOMA NapajjiefbHbIX OpsAMbIX. Pemenne 3anauy.
4. CoOTHOUIEHUS] MeKAY CTOPOHAMH U yriiamMM TpeyrojabHuka (18 u).
CymMa yrioB TpeyroibHuKa. COOTHOIIEHHS MEXAY CTOPOHAMH U yIJIaMH TpeyronbHuka. [Ipsmoyronbubie
TpeyroipHuKH. [locTpoenne TpeyroiapHHKa 10 TpeM di1eMeHTaM. Perenne 3amay.
5. TMlostopenne. (10 u).

8 Knacc

1. IoBTopenme Kypca reomerpun 7 kiaacca. (24).

2. YerbipexyroabHuku (144)

MHOTOYTONIbHUK, BBINYKJIBIA MHOTOYTOJBHUK, YETHIPEXYrojbHHUK. [lapajuienorpamMm, ero CBOWCTBA H
npm3Haku. Tpanerus. [IpsmoyronpauK, poM0, KBaapar, ux cBoiictBa. OceBas U EHTpajIbHasi CHMMETPHUH.

3. Ilmomanwb (1449)

[lonstre rtuiomIamu MHOTOyroibHUKA. [lnomamu mnpsSMOYroibHUKA, MapajieliorpaMma, TPEYroJbHHKA,
tpanernuu. Teopema [Tudaropa.

4. TlogoOHbIe TpeyroabHUKHU (194)

[Tomo6uble TpeyrompHuku. [Ipu3Haku momobus TpeyronsHUKOB. [IprMeHeHMEe TOao0us K TOKA3aTeNbCTBY
TEOpeM | pereHuio 3a1a4. CHHyC, KOCHHYC M TAHT'€HC OCTPOTO yIiia MPSIMOYTOJIEHOTO TPEYTrOJIbHUKA.

5. OxpyxuocTb(174)

BzaumHoe pacnosioxxeHue npsiMoil U OKpykHOcTH. KacarenbHasi K OKPY>KHOCTH, €€ CBOWCTBO W IPHU3HAK.
lenTpanpHble W BIOUCAHHBIC YIibl. YeThIpe 3ameuaTeNibHBIC TOYKH TPEYroJbHHKA. BIUCaHHAs W OMHCAaHHAS
OKPYKHOCTH.

6. IloBTopenme. Pemenne 3agau (29)

9 knacc

1. TloBTOopeHue Kypca reomerpuu 8 kiaacca. (3u).

2. BexkTopsl. (84)

[Tonstue BexTopa. Clio)keHHE U BEIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. [Ipumenenue
BEKTOPOB K PEILICHUIO 3a/1a4.

3. Meroa xoopaunat(11lu)

Koopaunate! Bektopa. [Ipocreiimne 3agaun B KoopAuHaTax. Y paBHEHUS OKPYKHOCTHU U NpsIMOM. Pemienue
3a/1a4.

4. CooTHOIIEHHUS] MeKAY CTOPOHAMH U yIJIaMM TpeyroiabHuKa. CkajlsipHoe Npon3BeaeHue
BeKTOpPOoB(114)

CuHyc, KOCHHYC, TAaHT€HC, KOTaHTeHC yriia. COOTHOIIEHUS MEX/Ty CTOPOHAMH U YTJIaMH TPEYTOJIbHHKA.
CkansipHOe npou3BeeHNE BEKTOPOB. Pemnenne 3aaau.

5. JliimHa OKPYKHOCTH ¥ IUIomaasb kpyra(12y4)

[IpaBubHBIE MHOTOYTOIBHUKY. JImuHA OkpyxkHOCTU. [Inomans kpyra.

6. JABmxenus(84)

[Tonsarue nemxenus. [lapannenbHblil nepeHoc 1 NOBOpPOT. Pemenue 3anay.

7. HayajabHble cBelleHUsI U cTepeoMeTpuu(84)

MHororpasHuky. Tena v MOBEPXHOCTH BPALLEHUS.

8.00 akcuomax njanuMeTpum (24)

9. loBTOpeHue. Penmenue 3axa4.(64)



3. Tem

ATHYCCKOC IIJIAHUPOBAHHUC

7 Riace
Ne  |ConeprxaHue MaTepHuaia Komu |XapakTepucTHKa OCHOBHBIX BHIOB JIESITEIbHOCTH YIALIUXCS OCHOBBI HaIlpaBJICHUS
9eCTBO BOCIMTATEIBHON
1acoB EATEIILHOCTH
I'n1aBa I. HauanbHble reomeTpuyeckue ceegenus 104
1 | Mpsamas u orpesok. Jlyd u yrou. 2 OOBSICHATB, YTO TaKOE OTPE30K, JIyd, Yros, Kakue (Urypbl Ha3bIBalOTCS PABHBIMHU, KaK 4,6
2 | CpaBHeHHE OTPE3KOB H YTJIOB. 1 CPaBHUBAIOTCS M U3MEPSIIOTCS OTPE3KH U YTJIIBI, UTO TaKOE PaJHycC U rpagycHas Mepa yria, 2,7
3 | V3MepeHue OTPE3KOB M YIJIOB. 3 KaKOH Yros Ha3bIBaeTCs MPSMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE CEpPEIHHA 1,3
4 [lepreHUKYISPHBIE NPSAMBIE. 2 OTpe3ka W OwWcceKkTpuca yria, KakWe VYIibl Ha3BIBAIOTCS CMEXKHBIMH U KakKue 15
5 | Pemenue 3anau. 1 BEPTUKAIBHBIMY; (POPMYTHPOBATE 1 00OCHOBHIBATH YTBEPKIEHHS O CBOMCTBAX CMEKHBIX 7
6 | Konrponbnas paGora Nel. 1 U BEPTUKAJIBHBIX YITIOB; OOBSICHATH, KaKHUE MPSMblE HA3BIBAIOTCS MEPIEHANKYIIIPHBIMY; 4.8
¢dopMmynupoBaTh W OOOCHOBBIBaTH YTBEPXKICHHE O CBOHCTBE JBYX NPSAMBIX,
NEepHIeHINKYISIPHBIX K TpeThei; n300paXkaTh M pacro3HaBaTh YKa3aHHBbIC MPOCTEHIINE
(burypsl Ha 4epTexax; pelarhb 3a1a4u, CBSI3aHHbIC C THMH NPOCTEUIIMMHU QHUTYpaMHU
I'naBa II. TpeyrojasHuku 174
7 | Tlepeblii  mpu3HAK  paBEHCTBA 3 OOmBsicHATB, Kakas GUrypa Ha3bIBaeTCS TPEYTOJBHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI, 2,6
TPEYrOJIbHIKOB VIJIBI U IEPUMETDP TPEYTOJIbHHUKA, KaKOW TPEYrONIbHUK HAa3bIBACTCS PAaBHOOCAPEHHBIM H
8 | Menmana, 6HCCEKTPHCEI M BBICOTHI 3 Kakoi paBHOCTOPOHHHMM, KaKH€ TPEYrOJbHUKM HA3bIBAIOTCS PaBHBIMHU; M300paxarh U 1,6
TpeyrobHUKa pacrio3sHaBaTb Ha 4YEpTEXax TPEYroJbHUKM M HX 3JEMEHTHI; (HOpMyaupoBaTh H
9 | Bropoii u Tpetmii mpusmaxu ZI0KasbiBaTh TEOPEMBI O NPU3HAKAX PABEHCTBA TPEYrOILHUKOB; 06’b§ICuH§ITI>, 4TO 16
4 Ha3bIBaCTCA MEPHEHAMKYIAPOM, NMPOBEAEHHBIM W3 AaHHOM TOUYKM K JAHHOM NPSMOI;
PABCHCTBA TPCYrOJILHIKOB (hopMyTUpOBaTh U JOKA3BIBATH TEOPEMY O MEPIEHANKYIAPE K MPSAMOIL; OOBACHATH, KaKhe
10 | 3apaum wa noctpoenne 3 OTPE3KH  HAa3bIBAIOTCA MEAWAHOH, OWCCeKTpHCOW W  BBICOTOH  TpEYrOJNbHUKA, 35
11 | Pemenue 3ana4 3 (bopMyIHPOBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBAX PABHOOEIPEHHOIO TPEYTOJIbHHUKA; 6,8
12 KonrponbHast pabora Ne 2 1 peuarh 3ajayy, CBSI3aHHBIE C NPU3HAKAaMHU PABEHCTBA TPEYrOJILHUKOB U CBOMCTBaMU 4.8
PaBHOOEIPEHHOr0  TPEYroyibHUKa;  (OpPMYyIHpPOBaTH  ONpENeNICHHE  OKPY>KHOCTH;
OOBSACHATH, YTO Tako€ LEHTP, PaAUyC, XOplJa U JAWaMeTp OKPYKHOCTH; pelarhb
npocTeiiue 3a7a4i Ha MOCTPOeHHE (IIOCTPOCHUE YIia, paBHOTO JAaHHOMY, MOCTPOCHHE
OMCCEeKTPHUCHl yIJla, MOCTPOEHHUE IMEPICHAUKYIPHBIX NPSMBIX, ITOCTPOCHUE CEPEIUHbI
oTpe3ka) W Ooyiee CIOXKHBIE 3aJadyd, HCIOJB3YIOIINE YKa3aHHbIE MPOCTEHIINE;
COMOCTABIIATH MOJMYYECHHBIH pe3yabTaT C YCIOBUEM 3aJaud; aHATU3UPOBATH BO3MOXKHBIC
ciydau
I'naBa II1. ITapangenbHbie npsimbie 134
13 | Ipu3Haku mapanneabHOCTH ABYX 4 DopMyIHPOBAThH ONPEAEICHIE NapaJUICIbHBIX MPSIMbIX; OOBACHATH C IIOMOIIBIO PUCYHKA, 5,6
TIPSIMBIX KaKHe yribl, 00pa3oBaHHbIE TP MIEPECEUEHUH IBYX MPAMBIX CEKYIIEH, Ha3bIBAIOTCS
14 | Axcmoma 5 HaKpPEeCT JEeKAIUMH, KaKUEe OJTHOCTOPOHHUMH M KaKie€ COOTBETCTBEHHBIMU; 15,6
MapaLTEBHEIX (hopMynupoBaTh U 10Ka3bIBaTh TEOPEMBI, BBIPAKAIOLINE IPU3HAKH APAIITIEILHOCTH ABYX
HPAMBIX MPSAMBIX; OOBSCHATB, YTO TAKOE aKCHOMBI TEOMETPUH U KaKHE aKCHOMBI yXKe
15 | Pewmcrue sanat 3 UCIIOJIb30BATTUCH paHee; (HOPMYIMPOBATh AaKCUOMY MapaJlJIeIbHBIX IPSAMBIX U BBIBOIUTD 57
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KonTtponbnas padota Ne3

cieAcTBus U3 HeE; GOpMYITUPOBATh U JJOKA3bIBATH TEOPEMBI O CBOMCTBAX MapajlIeIbHBIX
MPSIMBIX, 0OpaTHBIE TEOpEMaM O MPU3HAKAX MMapauIeIbHOCTH, CBA3aHHBIX C HAKPECT
JISKAIVMH, OTHOCTOPOHHUMH ¥ COOTBETCTBCHHBIMH yTJIaMH, B CBSI3U C 3TUM OOBSCHSTH,
YTO TaKOE YCJIOBUE U 3aKIIIOYCHUE TEOPEMBI, Kakasi TeopeMa Ha3bIBaeTCsi OOpaTHOM 1o
OTHOIIICHUIO K JIAHHOM TEOpeMe; OOBSACHATh, B UEM 3aKJIFOUAETCS METO/T JIOKa3aTeIbCTBA
OT MPOTUBHOTO; MPUBOJIUTH MTPUMEPHI UCIIOIB30BaHUS 3TOTO METO/Ia; PelIaTh 33a1a4u Ha
BBIYUCIICHUE, OKA3aTEIbCTBO M IOCTPOCHUE, CBSI3aHHBIC C MapaIeIbHBIMK MPSIMBIMH.

48

I'naBa IV. CooTHOLIEHHUSI MEKAY CTOPOH

aMHU M YIJIaMHU TPeyroJibHuKa 184

17 | Cymma yrioB TpeyroibHuKa 2 ®DopMyTUPOBaTh U JOKa3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJbHHKA U €€ CIIECICTBHE O 2,6
18 | CoorHommeHHs MEX Ty CTOPOHAMH 3 BHEIIIHEM YTJIe TPEYTOJIbHUKA; TPOBOAMTH KJIacCU(UKALIMIO TPEYTOJILHUKOB TI0 yIiIaM; 1,3,6
W YrIamMu TpeyroTbHuKa (bOpMyIHPOBATh M JIOKa3bIBATH TEOPEMY O COOTHOLIEHHSX MEKITY CTOPOHAMH H YTIaMH
19 | KoutpomsHas pa6ora Ned 1 TPEYToJIbHUKA (TIPAMOE B 00paTHOE YTBEP KICHHUS) U CICACTBUS U3 HEE, Teopemy 0 48
20 | TIpamoyTombHbIe a HEPAaBEHCTBE TPEYrOJIbHUKA; (POPMYIIMPOBATH U NIOKa3bIBATE TEOPEMBI O CBOHCTBAX
HPSIMOYTOJILHBIX TPEYTOJILHUKOB (IIPAMOYTOJIBHBIM TPEYTOIBHUK ¢ yriaoM 30°, mpusHaku 1,8
TPEYTOJIbHUKH paBeHCTBA MPAMOYTOJILHBIX TPEYTOIBHUKOB); (hOPMYIMPOBATH ONPEAEICHUS PACCTOSHUS
21 [ToctpoeHue TpeyroabHuUKa 110 3 OT TOYKH JI0 MPSIMOM, PACCTOSHUS MEXKAY MapauIeIbHBIMU NPSIMBIMU; PEIIaTh 331a4l Ha 4.1
TPEM DJIEMEHTAM BBIYHCIICHHE, TOKA3ATEILCTBO U MOCTPOEHHE, CBI3AHHBIC C COOTHOIICHUSIMU MEXIY
22 | Pemenne 3amau 4 CTOPOHAMH M yTIJIAMH TPEYTOJILHUKA M PACCTOSHUEM MEKLY NapajuIebHBIMU IPSIMBIMH, 2,8
23 | KonrponsHas paGota Ne5 1 MPH HEOOXOAMMOCTH MPOBOIMTH IO XOLY PEIICHHS AOTIOJHUTEIbHBIE TIOCTPOEHHS, 4,8
COIOCTABIIATH MOJIYYEHHBIM PE3YIIBTAT C YCIOBUEM 3aJ1a4H, B 3a/1a4aX
I[loBTopenue. Pemenne 3agau 104
24 | Tlosropenue. IlpusHaku 1 1,8
pPaBEHCTBA TPEYTOJILHUKOB
25 | CaoiicTBa paBHOOEIPEHHOTO 1
TPEYTroJIbHUKA
26 | CpolicTBa mapajuIenbHbIX 1
MPSIMBIX
27 | AKCHMOMBI IapasuIebHBIX 1
MIPSIMBIX
28 | CoOTHOIIEHHS MEKITY 1
CTOpPOHAMU U yTiaMu
TPEYroJIbHUKA
29 | TIpAMOYTONIbHEIE 1
TpeyrojbHuku. [Ipu3Haku
paBEHCTBA MPSAMOYTOJIbHBIX
TPEYTrOJIbHIKOB
30 1

[TocTpoeHue TpeyroabHUKOB 110
TPEM JIEMEHTaM




31 | IMocTpoeHue TPEYTONTLHUKOB MO 1
TpPEeM dJIeMEHTaM
32 | WitoroBas KOHTpOIbHAs paboTa 1
8 kiacc
Ne Coneprxanue Marepraia Kom [XapakrepucTHKa 0CHOBHBIX BHIOB A€ATEIbHOCTH YIAIHUXCS OCHOBBI HaITPaBJICHUS
YECTBO BOCITHTATENLHOM
1acos JIeSTeIIbHOCTH
IloBTOpEHHNE Kypca reoMeTpuu 7 Kijacca. 24.
1 |Tpeyronsuuku ux cpoiictBa 1 [ToBTOPUTH OMpeEeICHHEe TPEYTOJIbHUKA, 3aKPEITUTh 3HAHMS O BUIaX 13
2 [[lapamienbHble IPAMEIE. 1 TPEYroJbHUKOB, UX CBOMcTBa. OO00IIAIOT 3HAHMS O TapasUIeIbHBIX MPSMBIX, HX 2,57
JlnarnocTuueckas TeCToBas CBOMCTBAX W MPHU3HAKaX MMapauIeIbHOCTH MPSIMBIX, PEIIaTh 3a/1a4d Ha UX
pabota MIPUMEHEHUE.
I'1aBa V. UeThIpE€XYroJbHUKH 144.
3 IMHOroyronbHHMKH, BBITYKIIbIiA 1 OOBSICHSTH, UYTO TAKOE JIOMaHasi, MHOTOYTOJIbHHK, €T0 BEPIIIHHBI, CMEKHBIC 2,7
MHOTOYTOJIbHUK, CTOPOHBI, TUArOHAIIA, U300paKaTh U Pacro3HAaBaTh MHOTOYTOJLHUKH HA
YEeTHIPEXyTOJIbHUK YyepTekax; MOKa3bIBaTh 3JIEMEHTHI MHOTO YTOJILHUKA, €r0 BHYTPEHHIOKO U
4 [Mapanienorpamm, ero CBOWCTBA 3 BHEIIHIOK 00J1acTH; (hOPMYIUPOBATH ONPEIETIEHUE BBITYKIOTO 15,6
S [Tpamenus, OpsAMOYTOJIbHAS U 3 MHOTOYTOJIFHUKA; U300pakaTh U PACIIO3HABATH BBIMYKIIbIC U HEBBITYKIIbIC 1,56
paBHOOEIPEHHAS TPANELUs, UX MHOTOYTOJIbHUKH; (OPMYIUPOBATH U JOKA3bIBATh YTBEPKACHUS O CyMME yTJIOB
CBOICTBA BBIMTYKJIOTO MHOTOYTOJIbHUKA U CYMME €T0 BHEIIHUX YTJIOB; OOBSICHATH, KAKUE
6 [[Ipsamoyronsuuk, pom6, kBaapat, 4 CTOPOHBI (BEPITUHBI) YETHIPEXYTOIHPHUKA HA3bIBAIOTCS MPOTHUBOMOI0KHBIMU; 2,4,8
MX CBOMCTBA M NIPU3HAKU dbopMyITUpOBaThH OTPEIEIICHUS MapauIeIorpaMMa, Tparelnun, paBHOOSIPEHHON
7 Pemenue 3ama4 1 U IIPSAMOYTOJIHOM Tpamneuuii, IpsaMoyrojibHUKa, poM0a, KBaJpaTa; n300paxartb 5,6
8 |Konrponbuas padora Ne 1 Y PacIioO3HABATh ATH YETHIPEXYTOILHUKH;, (OPMYTUPOBATH U IOKA3BIBATH 4,8
YTBEpKACHHs 00 X CBOMCTBAX M MPU3HAKAX; PEIIaTh 3a7a4i Ha BBIYUCICHUE,
JI0KAa3aTeNIbCTBO U MIOCTPOEHUE, CBSI3aHHBIE C 3TU-
MU BUJAMH YETHIPEXYTOJILHUKOB; 00BACHATD, KAKHE JIBE TOUKU
HA3BIBAIOTCS CHMMETPUYHBIMU OTHOCUTEIHLHO MPSMOU (TOUKH),
! B KaKOM ciiy4ae (purypa Ha3bIBaeTCsi CHMMETPHUYHOM OTHOCUTENIBHO MPSMOI
(TOYKM) M 9TO TaKOE OCh (IIEHTP) CUMMETPHUH (DPUTYPBI; TPUBOAUTH TPUMEPHI
¢buryp, obmagaronmx oceBoi
(LeHTpaJIbHOI) CUMMETpPUEH, a TaKKe IPUMEPBI OCEBOM U
LEHTPaJIbHOU CUMMETPUIN B OKpYKaroIllel HaC 00CTAaHOBKE
I'nasa VI Ilnomans. 144.
9 | IonsTHe UTOmATH 1 ‘ OOBSICHSTH, KaK MPOU3BOAUTCS U3MEPEHUE IIOMAACH MHOTO YTOJIBHUKOB, KAaKHE 2,6




MHOTI'OYyrOJIbHHUKa

MHOT'OYTOJIbHUKY HA3bIBAIOTCS PABHOBEIMKUMU U KAaKHE PABHOCOCTABICHHBIMU;
(hopMyIHpOBaTH OCHOBHBIC CBOMCTBA IUIOIIAACH U BBIBOJUTH C UX TIOMOIIIBIO

10 | Mnowmans napannenorpamma, 1 (GOopMYyITBI IJIOMIACH MPAMOYTOIBHHKA, ITapaJLIeIorpaMMa, TPEyroJbHUKA, 3 5,6
TPEYTONBHUKA 1 TPATEIHH Tpaneuuu; GopMyIupoBaTh U JOKA3bIBaTh TEOPEMY 00 OTHOILLIEHUU IO e
TPEYrOJIHHUKOB, HMCIOIINX 110 PABHOMY YTITY; (POPMYITHUPOBATE U IOKA3BIBATH
IT | Teopema [udaropa TEOpeEMY HH(})e}ropa 1 00paTHYyIO eif; BRIBOAUTH (hopmyny ['epona mist momaan 77
TPEYroJIbHUKA; PeLlaTh 3a1a4l Ha BBIYMCIICHUE U 0KA3aTEIbCTBO, CBA3AHHBIE C
12 | Pomonme saad % dbopmynamu 1uiomiaaei u reopemoit [udaropa 36
13 | Konrpoabnas padora Ne2 1 4,8
I'naBa VII. [lono6ubie TpeyroabHuku. 194.
14 |Onpenpenenue momoOHBIX 2 OOBSICHATH MOHATHE MPONOPLUOHAIBHOCTH OTPE3KOB; (POPMYITUPOBATH 2,8
TPEYrOJIbHUKOB oTpeieIeHus TOA0OHBIX TPEYTOJIbHUKOB U KO3 UIHEHTA TOA00MS;
15 |[MpusHaku nogo6us S dbopMynupoOBaTh U A0KA3bIBATH TEOPEMBI: 00 OTHOLICHHUH ILJIOLIa1eH OT00HBIX 2,4,6
TPEYTrOJIbHUKOB TPEYrOJIHHUKOB, O TIPU3HAKAX MMOJT00MS TPEYrOJbHUKOB, O CPEIHEN INHUU
16 | KonTpoanuas padora Ne 3 1 TPEYIOJIbHUKA, O IEPECEUCHUN MEIUaH TPEYrOJIbHUKA, O IPONOPLIMOHAIBHBIX 4,8
17 [Mpumenenue nmogobus x OTpe3Kax B MPSIMOYTOJILHOM TPEYTOJILHUKE; OOBSICHSITH, YTO TAKOE METO/T 2,78
JI0KA3aTeILCTBY TEOPEM M 7 noo0us B 3a/1a4axX Ha MOCTPOEHUE, U IPUBOJUTH IPUMEPHI IPUMEHEHUS 3TOTO
PEUICHUIO 3a1a4 METOoaAa, O6T)$ICH$[TI), KaK MOYKHO MCIOJB30BaTh CBOMCTBA HOII06HI)IX
18 |CooTHOLIEHUS MEXITY 3 TPEYTrOJIbBHUKOB B U3MEPHUTEIIBHBIX pab0TaX Ha MECTHOCTH; OOBSICHITH, KaK 46,7
CTOPOHAMMU U yIilaMU BBECTH MOHSATHE IMOO0US JIJIsl TPOU3BOIBHBIX
NPAMOYTOILHOTO TPEYTONbHUKA. buryp; popmyarpoBaTh ONpeaeeHue U WUTIOCTPUPOBATH IOHATHS CUHYCA,
CuHYC, KOCHHYC U TAaHTEHC KOCHHYCa ¥ TAHT'€HCA OCTPOrO yrila MPSIMOYroJIbHOTO TPEYTOJIbHUKA; BEIBOJUTD
OCTpPOr0 yrja IpsMOYIrOJIbHOTO OCHOBHOC TPUT'OHOMCETPHUICCKOC TOKACCTBO U 3HAYCHHUA CHUHYCA, KOCUHYCA U
TPCYrojabHuKa TaHrerca Juis yrios 30°, 45°, 60°; pemats 3a1a4n, CBSI3aHHBIE C TOA00OHEM
19 1 TPEYrOJIbHUKOB, JUIsl BBIYUCICHUS 3HAYCHU TPUTOHOMETPUIECKUX (hYHKITUI 4.8
Kontpoabnas padora Ne 4 HCII0JIb30BAaTh KOMIIBIOTEPHBIE IIPOTPAMMBI
I'nasa VIII. Oxpy:kHOCTb. 174.
20 |KacarenbHas K OKPYKHOCTH 2 |MccnemoBaTh B3aMMHOE PACIIONOKEHUE IIPAMOM U OKPYKHOCTH; (POPMYIMPOBaTh 4,6
21 [[lenTpaibHBIC ¥ BIUCAHHEIE 4 lonpenenenue KacaTeabHOM K OKPYKHOCTH; (POPMYIMPOBATH M J0Ka3bIBATH TEOPEMBI: 16,7
YIJIBL 0 CBOICTBE KacaTeJIbHOM, O IPU3HAKE KacaTeJIbHOW, 00 OTpe3Kax KacaTeIbHbIX,
22 [YerpIpe 3aMeyaTeIbHbIE TOUKH NpPOBEAEHHBIX U3 OJJHOU TOUKH; (OPMYIHPOBATH MOHATHUS IEHTPAIHLHOIO yria U 2,5
TPEyroJbHUKA 3 [FpazyCHOUN MephI YT OKPYKHOCTH; (OPMYIHUPOBATH U JIOKA3bIBATH TEOPEMBI: O
23 4 |BIMCAHHOM YTJIE, O IPOU3BEJAECHUH OTPE3KOB MEPECEKAIOIINXCS XOP/; 3,4,6

OKpYy>KHOCTb BIIMCAHHAs B
TPEYrOJIbHUK, U OKPYKHOCTb

OIMMCaHHAas OKOJIO TPCYIrOJIbHUKA

(1)0pMy.HI/IpOBaTb " IO0Ka3bIBaTh TCOPEMBI, CBA3aHHBIC C 3aMCHATCIIbHBIMU TOYKaMU
TPCYI'OJIbHUKA: O 6I/ICCCKTpI/IC€ yria U, Kak CJICACTBUEC, O IICPCCCUCHUUN 6I/ICCCKTpI/IC




24 |Pemienue 3ama4 2 [TpeyrojibHHKa; O CEpEAMHHOM MEPIICHANKYISPE K OTPE3KY U, KaK 5,8
25 Kontponbuas pagora Ne 5 1 |cnencTBue, 0 MepeceueHUU CEPEMHHBIX NEPICHINKYISPOB K CTOPOHAM 4,8
TPEYrOJIbHHUKA; O IEPECEUECHUH BBICOT TPEYTOJIbHUKA; (POPMYIHPOBATH ONIPENEICHUS
OKPY’>KHOCTEH, BIIUCAHHON B MHOTOYTOJIbHUK M OIIMCAHHOHN OKOJIO MHOT'OYT'OJIbHUKA;
(hopMyNIHpOBaTh U JOKA3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH, BIIUCAHHOM B
TPEYroJbHUK; 00 OKPYKHOCTH, OITUCAHHOI OKOJIO TPEYTOJIbHUKA; O CBOWCTBE CTOPOH
OMMCAHHOTO YETHIPEXYTOJIbHUKA; O CBOWCTBE YIJIOB BIIMCAHHOT'O YETHIPEX -
YrOJIbHUKA; PELIaTh 3a1a4y Ha BEIYUCIICHUE, JOKA3aTEIbCTBO U IIOCTPOCHHUE,
CBSI3aHHBIC C OKPY>KHOCTBIO, BIIUCAHHBIMU U OIIMCAHHBIMU TPEYTOJIbHUKAMHU U
YEeThIPEXYTOIbHUKAMHU; UCCIIEI0BATh CBOMCTBA KOH(UTYpAIUii, CBS3aHHBIX C
OKPYKHOCTBIO, C IIOMOIIBI KOMIIBLIOTEPHBIX IIPOIPAMM.
IloBTOpeEHue. 24.
26 [[TosTOpeHue 1 4.6
27 Atorosasi KOHTPOJILHAS 1 4,6
paGora
9 kacc
Ne  |Coneprxanue MaTepuaia Komn [XapakrepucTika 0CHOBHBIX BHIOB I€ATEJIbHOCTH YUAIHXCS OCHOBBI HaIIPaBJICHUS
YEeCTBO BOCIIUTATENILHON
1acos JEATEIbHOCTH
IloBTOpEeHne Kypca reomerpuu 8 kiaacca. 34.
1 Yerbipexyronpauku. Ihnomap. 1  [loBTOpUTH OmIpeesIeHUE YEThIPEXYTrOJbHUKA, 3aKPENUTh 3HAHUSA O IOJO0NH 2,5
2 [MomoGHbIE TPEYrOILHUKH 1  |TpeyronbHUKOB, UX cBoiicTBa. O0OOIIAIOT 3HAHUS 00 OKPY)KHOCTH, ONIMCAHHAS 1,8
3 |Okpyx)HOCTB. JlHarHocTHYECKAs 1  |BOoucaHHas OKPY)KHOCTb, pelliaTh 3aa4uy Ha UX IPUMEHEHUE. 4,6
TecToBasi paboTa
I'naBa IX. BekTopsl 84.
3 [HowusTHe BeKTOpa 2 DopMyIHpOBATH ONIPENEICHNS U UIUTFOCTPUPOBATH MTOHATUS BEKTOPA, €r0 JIIIUHBI, 2,5
4 |Cnoxenne u BbMMTAHNE BEKTOPOB 3 KOJUIMHEAPHBIX M PABHBIX BEKTOPOB; MOTHUBUPOBATH BBEJICHUE ITOHATUH U ICMCTBUH, 18
S _|YmHOKeHHE BEKTOPA Ha 4HCIIO. 1 |cBasanHbIX ¢ BEKTOpPaMH, COOTBETCTBYIOIIMMM IIpPUMEPaMH, OTHOCAIIIUMUCS K 4,6
6  [pumenenye BeKTOPOB K pelIeHHIO 2 (hr3MUECKUM BEKTOPHBIM BEJIMYMHAM; IPUMEHSTh BEKTOPHI U ICHCTBUS HAJl HUMU [IPU 3,5
3anad CIICHUH TEOMETPHUCCKHX 33144
1'maBa X. Meroa koopauHar. 104.
9  [KoopauHare! BekTOpa 2 |OOBIACHATH U WUTIOCTPUPOBATH MOHATHUS MIPSIMOYTOJIBHON CHCTEMbI KOOPIUHAT, 4,6
10 [Mpocreiimme 3anaun B koopamHarax| 2  |KOOP/MHAT TOUKH M KOOPAMHAT BEKTOPA; 1,6,7
11 |[VpapHeHus okpyKHOCTH H IPAMOIL 3 [BBIBOJMTH M MCIOJIL30BATh IIPH PEIICHHUH 3a0a4 GOPMYJIbI 25
12 |Pemenue 3amau 5 [KOOpIMHAT CEPEIMHBI OTPE3KA, ITHHBI BEKTOPA, PACCTOSHU 18




13

KonrtposbHas pabora No 1

1

MEXIy JBYMS TOUKaMH, YPaBHEHHsI OKPYKHOCTH U MPSIMOM

4.8

I'maBa XI. CooTHOLIEHHSI MeKAy CTOPOHAMM M YIJIaMH TpeyrojbHuka. CkajnsipHoe npousBeleHne BeKTOpoB. 114

14 |Cunyc, xocuHyc, TaHTeHC yIia 3 |®opMynupoBaTh U WLTIOCTPUPOBATH ONPEEICHHS CHHYCa, KOCHHYCA, TAHT€HCA U 4,6
15 |CoorHomenust Mex sty cToponamu | 4 [kotaHreHca yrios ot 0 10 180; BBIBOJHTH OCHOBHOE TPHTOHOMETPHIECKOE 16,7
yTJIAMH TPEYTOJLHHKA. TOXECTBO U (POPMYJIbI IPUBEICHHUS; GOPMYIUPOBATH U TOKA3bIBATH TEOPEMbI
16 |CkanspHOe mpoM3BeECHHE BEKTOPOB CHUHYCOB M KOCHHYCOB, IIPUMCHSITh UX TIPU PEIICHUH TPEYTOJIbHUKOB; O0BACHITH, KaK 2,5
17 |Pemenue 3ama4 1  |MCTIOJIB3YIOTCSI TPUTOHOMETPHUYECKHE (OPMYJIbI B U3MEPUTEIBHBIX paboTax Ha 1,8
18 |KonrpombHas padora Ne 2 MECTHOCTH; ()OPMYITHPOBATH OIPEACIICHHUS YIJIa MKy BEKTOPaMHU M CKaJISIPHOTO 48
TIPOM3BE/ICHUS BEKTOPOB; BEIBOAUTH ()OPMYITY CKAISPHOTO TIPOM3BEICHUS Uepes3
1  |KOOpAMHATHI BEKTOPOB; (hOPMYIUPOBATH U OOOCHOBHIBATH YTBEPKIACHHUE O CBOMCTBAX
CKaJISIPHOT'O TIPOM3BE/ICHUS; HCIIOJIb30BATh CKAISIPHOE TIPOU3BEICHUE BEKTOPOB TIPU
peIIeHIH 3a1a4
I'naga XII. IiuHA OKPYKHOCTH M IJIOIIAAL Kpyra. 12y4.
19 [MpaBmibHBIE MHOTOYTOIBHEKH dopmynupoBaTh ONpeaeiIeHHE MPABUIBHOTO MHOTOYTOJIbHUKA; (DOPMYITHPOBATH 4,7
20 |[Tmiua oKpyXHOCTH U IUTOMAb 4,  lOKa3biBaTh TEOPEMbI 00 OKPYKHOCTSX, ONMCAHHOH OKOJIO IIPABUIILHOTO 2,8
Kpyra MHOTOYTOJIbHHKA W BIUCAHHOW B HETO; BHIBOJIUTH U UCTIOJIB30BaTh (POPMYIIBI JIJIsI
21 |Pewenue 3ana4 3 [BBIYMCIICHUS IUIOMIAIH MPABUIBHOTO MHOTOYTOJBHUKA, €TO CTOPOHBI U pajIryca 4,5,6
22 [Kortpomsras pa6ota Ne 3 BITMCAHHOW OKPY)KHOCTH; PEIIaTh 3aJa4i Ha IOCTPOCHHUE TIPABUIIBHBIX 48
| [MEOTOYTONBHHKOB; OOBSCHSITH OHATHUS [UTMHBI OKPYKHOCTH M TUTOIIAIH KpyTa,
BBIBOJMTH (DOPMYJTBI JIJISI BBIYMCIICHUS JITTHHBI OKPYKHOCTH U JIJTHHBI TyT'H, TUIOIIA A
Kpyra U VIO KPYrOBOTO CEKTOPa; MPUMEHSTh 3TH (POPMYJIbI IPU PEHICHUH 33134
I'nasa XIII. /IBusxenus. 84.
23 [Howusitue 3 |OOBACHATH, YTO TAKOE OTOOPAKEHHE TIIOCKOCTH Ha ce0s M B KAKOM CJIy4ae OHO 28
NBKEHHUS HA3bIBACTCS IBUKCHUEM IJIOCKOCTH; OOBSICHSTD, YTO TAKOE 0CEBasi CHMMETPHS, ’
24 3 |ueHTpasibHas CUMMETPUS, apaUICIIbHBIN IEPEHOC H TOBOPOT; 0OOCHOBBIBATH, YTO 2,7
[apasiiebHe! if EpeHOC i TIOBOPOT STH OTOOPAKEHHS TUIOCKOCTH Ha Ce0sl SIBISIFOTCS IBUKEHUSIMU; O0BSCHSThH, KAKOBA
25 |Pemenne CBSI3b MEXY JIBIKCHUSIMHA U HAJIOKCHUSMU; WILTFOCTPUPOBATH OCHOBHBIC BU/IbI 3,6
Lanau 1 |nBmxeHwii, B TOM YHCJIIE C HOMOIIBIO KOMIIBIOTEPHBIX IPOrPAMM
26 |Koutponbhas pabora Ne 4 1 4,8
I'taBa XIV. HauanbHble cBeleHNs U3 cTepeoMeTpuH. 84.
27 [MHororpaHHuKH 4 OOBACHATH, YTO TAKOE MHOIOIPAHHHUK, €r0 I'PaHu, pEOpa, BEPLIMHBI, IHATOHAIIH, 15
KaKO! MHOTOTPaHHUK HA3bIBACTCS BBIMYKIIBIM, UTO TAKOE N-yrojibHasl mpu3ma, e
28 4 OCHOBaHHsI, 0OKOBbIE IPaHK U OOKOBbIE pEOPA, KaKast MPU3Ma Ha3bIBACTS MPSIMOM 13,8

Tema n MOBCPXHOCTU BpALLICHUSA

Kakas HaKHOHHOﬁ, YTO TaKOC€ BbICOTA IMMPU3MBbI, KaKas IIpHU3Ma HAa3bIBACTCA

mapajiiCJaCIIMIICI0M U KaKou MMapalyICJaCIMIIC HAa3bIBACTCA IIPAMOYI'OJIBHBIM




dbopMyTupoBaTh 1 000CHOBBIBATEH YTBEPKACHHSI O CBOMCTBE THMAaroHaei
napasuieNienune1a u o KBaJpaTe JUaroHaiy IpsiMOYTOIbHOTO NapaliieNenumnena;
O0OBSICHATH, UTO TAKOE OOBEM MHOTOTPAaHHHUKA; BHIBOJAUTH (C TIOMOIIBIO IPUHITUTIA
KaBanbepn)

dbopmyny 00bEMa IPSIMOYTOIBLHOTO TIapaJUIeTenuIe1a; O0bICHITh, KAKOH
MHOTOTPaHHHUK Ha3bIBaeTCS MUPAMHUIOHN, YTO TAKOE OCHOBaHHE, BEPIIIMHA,
OOKOBBIC TpaHH, OOKOBBIC pEOpa M BRICOTA MMUPAMHUJIBI, KaKas MTUPaMHIA
HA3bIBACTCS MPABUIBHOM, YTO Takoe anodema MpaBHiIbHON TUPAMUIBI, TIPUBOAHUTH
dbopMyiry 00bEMa MUPAMUJIBI; OOBSICHITH, KAKOE TEJIO HA3bIBACTCS IIHJITUHIPOM,
9TO TaKOE €r0 OCh, BEICOTA, OCHOBAHUS, PAJNYC, OOKOBAs TOBEPXHOCTD,
obpazyromue, pa3BépTka OOKOBOW MOBEPXHOCTH, KaKUMHU (HopMyIaMu
BBIPAXKAIOTCS 00BEM U IO b OOKOBOM MOBEPXHOCTH LMINHAPA; OOBACHSATH,
KaKO€ TeJIO Ha3bIBAETCSI KOHYCOM, YTO TAKOE €0 0Ch, BHICOTA, OCHOBaHHE, OOKOBas
MOBEPXHOCTh, 00pa3yromue, pa3BéPTka OOKOBON TOBEPXHOCTH, KAKUMU
dbopmynamu

BBIPaXAIOTCsl 00HEM KOHYCA U TUIOMIAIh OOKOBOM MOBEPXHOCTH; OOBICHATD, KaKast
MOBEPXHOCTh Ha3bIBaeTCs cPepoil U KaKoe TEJIO Ha3bIBACTCS IIAPOM, UTO TaKOE
paauyc u quameTp cdepsl (mapa), KakuMmu HOopMyITaMH BEIPaXKAIOTCs 00bEM 1Iapa
U TIoma s cepbl; n300paxarh U paclo3HaBaTh Ha PUCYHKAX MPU3MY,
napajuieNIenune 1, MupamMuIy, IWIHHIP, KOHYC, TIap

00 akcnomMax NJIAHUMeTPHUH 24.

29 |06 akcMOMax IJIaHUMETPUH 1 1,57

I[loBTOpenue. Pemienue 3aga4. 64.

30 [Mosropenue. Pemenue 3amau. 4 1,2,3,8
31 HToroBas KOHTPOJILHAS 1
padora
32 |[osropenue 1
CormnacoBaHo CormnacoBaHo
IIporokom Nel 3acenanus 3amectutens aupekropa no YBP
MO yuureneit MaTeMaTuku, UHGOPMATHKH. PU3HKU AM. IllTaneBa
OT « » 2021 r. « » 2021 r.

Hopoxosa A.JL.
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