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IIpunoxenue
YTBepxkaena B cocrae OOIT OO0
ITpuxaz Ne 99 ot 01.09.2021

Pabouast mporpamma o reoMeTpHH JIsi OCHOBHOM IIIKOJIBI COCTABIICHA B COOTBETCTBHH C
TpeboBanusMu DeeparbHOr0 roCcyAapCTBEHHOTO 00pPa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIIEro
o0Opa3oBaHUsI W OCHOBHOUM 00pa3oBaTeIbHON IPOTPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMUS IITKOJIBI.

PaGouas mporpamma paccunrtana Ha 204 gaca, B TOM uucie: B 7 kiacce — 684. (2 4. B HEZIENI0),
B 8 kiacce — 68 4.(2 4. B Heneno), B 9 kiacce — 68 4.(2 4. B HEJEIIO).

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
JInyHOCTHBIE Pe3yabTaThI:

1) BocnuTaHWEe PpOCCUNWCKONM TpaXJaHCKOW WACHTUYHOCTU: MATPUOTH3M, YBaXEHHE K
OteuecTBY, NpOIUIOE M HACTOSIIEE MHOTOHAIIMOHANBbHOrO Hapona Poccuu; oco3HaHue cBoeit
STHUYECKON MPHUHAUICKHOCTH, 3HAHWE HCTOPHUH, SI3bIKA, KYJIbTYphl CBOETO Hapojia, CBOEro Kpas,
OCHOB KyJbTYpHOTO Hacienusi HapoJaoB Poccuu u yernoBedecTBa; YCBOEHHE T'yMaHHUCTHUYECKHUX,
JEMOKPAaTUYECKUX M TPAAUIMOHHBIX I[IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCHIICKOro 00IecTBa;
BOCITUTaHKE YyBCTBA OTBETCTBEHHOCTH U JI0Jra nepea PoanHoii;

2) ¢dopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTM M CHOCOOHOCTH
00yJarommMxcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIIMM K OOyYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBHIOOPY M TMOCTPOCHMIO JalbHEWIEH WHIUBUAYAIbHONW TpPaeKTOpUU
oOpa3zoBaHusl Ha 0a3e OPUEHTHPOBKH B MHUpe mpodeccuii U mpodhecCHOHATBHBIX MPEANOYTCHUM, C
YUETOM YCTOMUYUBBIX [T03HABATEIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE (POPMUPOBAHUS YBAKUTEIHHOIO
OTHOIICHHUS K TPYAY, Pa3BUTHS OIBITA Yy4aCTHs B COLMAIBHO 3HAYMMOM TPYIE;

3) ¢opMupOoBaHHE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHON MPAKTHKH, YYMTHIBAIOIIETO COLHMAIBHOE, KYJIbTYpHOE, S3BIKOBOE,
IYXOBHOE MHOI000pa3ne COBPEMEHHOTO MUPA;

4) QopMupoBaHHE OCO3HAHHOIO, YBAXKUTEIBHOI'O M JOOPOXKEIATENBHOTO OTHOLIEHHUS K
IpYroMy 4ejOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO, KYIbTYPE, S3bIKY, BEPE, IPAKTAHCKOM MO3ULINH, K
UCTOPHUH, KYNIbTYPE, PEIINTUH, TPAJAULUAM, SI3bIKaM, LICHHOCTSAM HapoaoB Poccuu M HapomoB Mupa;
TOTOBHOCTHU U CIIOCOOHOCTH BECTH JAMAJIOT ¢ APYTMMH JIOABMU U JOCTUraTh B HEM B3aUMOIIOHUMAaHMUS;

5) ocBO€HME COLMAIBHBIX HOPM, IIPAaBUJ MOBEAEHUS, poJjiell U (GopM colManbHOM KU3HU B
rpynnax ¥ cooOIecTBaX, BKJIIOYas B3POCIbIE U COLMAIbHBIE COOOILIECTBA; Yy4acTHE B HIKOJIbHOM
CaMOYIIPAaBJICHUM M OOLIECTBEHHOW MHW3HM B IpeAenax BO3PACTHBIX KOMIIETEHLUH C Y4eToM
PEruOHAIbHBIX, 3THOKYJIBTYPHBIX, COLIMAIBHBIX M SKOHOMUUECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHMSA M KOMIIETEHTHOCTU B PEIIEHUU MOPAIbHBIX NMpOoOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (hOpMHpPOBAHHE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O IMOBE/ICHMUS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM ITOCTYIIKAM;

7) ¢GopmHupoBaHHE KOMMYHUKAaTHMBHOW KOMIIETEHTHOCTHM B OOLICHMH M COTPYAHHUYECTBE CO
CBEpCTHHKAMM, JIETbMHU CTapIlero M MiaJIlero Bo3pacra, B3pOoClIbIMU B Ipoliecce 00pa3oBaTeIbHOM,
00I11eCTBEHHO MOJIE3HOH, ydeOHO-HCCIIeJ0BATENbCKOM, TBOPUECKOM U APYIUX BUJIOB JEATEIBHOCTH;

8) ¢opmupoBaHHE LIEHHOCTH 3JI0pPOBOTO M 0Oe30macHOro obpasa >KW3HU; YCBOCHHE MpaBUII
UHJMBUIYAIbHOTO U KOJUIEKTUBHOTO O€30IIaCHOTO TMOBEJEHHMsS] B UPE3BbIYAMHBIX CHUTYaIMsX,
YTPOJKAOLIUX KU3HU U 30POBBIO JIOJEH, TpaBUII IOBEACHNS HAa TPAHCIIOPTE U HA JJOPOrax;

9) ¢opmupoBaHHE OCHOB HKOJOTHYECKOM KyJIbTYyphl COOTBETCTBYIOLIEH COBpPEMEHHOMY
YPOBHIO  JKOJOIMYECKOIO MBIIUIEHHUS, pa3BUTHE ONBITA OKOJOTMYECKH OPHUEHTUPOBAHHOU
pedQIeKCUBHO-OIICHOUYHON U MPAKTHYECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYALIUsX;

10) oco3HaHMe 3HAYEHHS CEMbU B JKM3HM 4YeJOBeKa M OOIIECTBa, NPHUHATHE LEHHOCTH
CeMEHHOM KU3HH, YBAXKHUTEIHHOE U 3a00TIIMBOE OTHOILIEHUE K WIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHMS Yepe3 OCBOEHHUE XY/I0’KECTBEHHOTO HAClIeAUs HapOJIOB
Poccun u Mupa, TBOpUECKOH 1€ATENBHOCTH 3CTETUUECKOTO XapaKTepa.



MeTtanpeaMeTHbI€e pe3yJIbTAThHI:

1) ymeHHe caMOCTOSTENBHO OIpPENSsITh IEIH CBOETO OOyYeHHs, CTaBUTh U (DOPMYIHPOBATH
Ui ce0si HOBBIE 33a7aud B ydeOe W MO3HABATEIBLHOU NEATEIhbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI
CBOCH II03HABATEIBHOM ACATCIBHOCTH;

2) yMEHHE CaMOCTOSITECIIbHO IUIAHUPOBATh IyTH JOCTIDKEHUS IIeJIe, B TOM YHCIE
aIbTepHATHBHBIC, OCO3HAHHO BBIOMPATH HambOonee IPPEKTUBHBIC CIOCOOBI pPEIICHHS y4EOHBIX W
[I03HABaTENbHbIX 3a/1a4;

3) yMeHHE COOTHOCHUTH CBOM JCHCTBUSA C IUIAHHUPYEMBIMH PE3YJbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOEH JIEATEIILHOCTH B MPOILIECCE JOCTMXKEHUSI PE3YyIbTaTa, ONPEeAesaTh CIocOObl AeHCTBUN
B paMKax MPEIJI0KEHHBIX YCIOBHH U TPEOOBAaHMIA, KOPPEKTHUPOBATH CBOM JCHCTBHS B COOTBETCTBUU C
W3MEHSIOIICICS CUTYyallue;

4) ymeHue OIEHMBAaThb IPAaBWJIBHOCTb BBINIOJIHEHUS YueOHOM 3adauu, COOCTBEHHBIE
BO3MOYHOCTH €€ PEILICHUs;

5) BiazeHue OCHOBAaMHU CaMOKOHTPOJIS, CAMOOILICHKH, MPUHITHS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU M MO3HABATEIHLHOU JIEATETLHOCTH;

6) yMeHue OmpeneNisTb MOHATHS, CO3/aBaTh OOOOIIEHMs, YyCTaHaBIMBAaTh AaHAJIOTHH,
KJIacCU(PHUITMPOBaTh, CaMOCTOSITCIBHO BBIOMpATh OCHOBAHWUS W KPHUTEPUU I KJacCU(UKAIUH,
YCTaHaBIMBATh MPUYMHHO-CIEICTBEHHbIE CBS3U, CTPOUTH JIOTHUYECKOE PacCyXkI€HUE, YMO3aKIIOUeHHE
(MHIYKTUBHOE, JISTYKTUBHOE | 10 aHAJIOTHUH) U JICJIaTh BBIBOIBI,

7) yMeHue co3/1aBaTh, MPUMEHATH U MPE0OPA30BHIBATH 3HAKU U CUMBOJIBI, MOJICIIH M CXEMBI JIJIS
perneHust yueOHBIX U MTO3HABATEIBHBIX 337124,

8) CMBICIIOBOC UTCHHE,

9) ymeHHue OpraHu3OBbIBaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JIE€ATEIbHOCTh C
YUHTEIEeM U CBEPCTHHUKaMU; pabOTaTh MHIMBUAYaIbHO M B TPYIIE; HaXOOUTh OOIlee pelieHue U
paspemiath KOH(MJIMKTH HA OCHOBE COIJIACOBAaHUS TMO3MIMA M ydeTa HHTEpecoB; (hopMylIHpoBath,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHWe OCO3HAaHHO HCIIOJIb30BaTh PEUYEBHIE CPEJICTBAa B COOTBETCTBHUU C 3ajaueid
KOMMYHMKAIIMM JUIsI BBIP@XXEHUS CBOMX UYBCTB, MbICIEH M MOTPEOHOCTEH; MJIaHUPOBAHUS U
pEerylslMu CBOEH JesATeNbHOCTH; BJIAJICHUE YCTHOW M NHUChMEHHOM pPEYbl0, MOHOJIOTMYECKOI
KOHTEKCTHOM peyblo;

11) dbopmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JaCTH UCIIOJIb30BAHUS HHPOPMAIIHOHHO -
KOMMYHHKAIIMOHHBIX TexHosorui (ganee - MKT kommereHun); pa3BUTHE MOTUBALIMU K OBJIAJICHUIO
KYJIbTYPOH aKTUBHOTO MOJIb30BAaHUS CIOBAPSIMU U JPYTUMHU MOMCKOBBIMU CUCTEMAMHU;

12) ¢dopMupoBaHue W pa3BUTHE HKOJOTUYECKOT'O MBIILJICHUS, YMEHHE MPUMEHATH €ro B
M03HABATEIbHON, KOMMYHHUKATUBHOM, COIIMANILHON MPAKTUKE U MPOoPEeCCHOHATbHON OPUEHTAIIHH.

IIpeaMeTHbIe pe3y/IbTaThI:
1) popmupoBanue npeacTaBiIeHU 0 MaTeMAaTUKE KaK O METOJIE MO3HAHUS JeHCTBUTEIIBHOCTH,
MO3BOJISIOIIEM OIUCHIBATh U U3y4aTh peajibHbIE MPOLECCHI U SIBICHUSL:
® OCO3HaHME POJIM MaTeMaTUKU B pa3BuThu Poccun u Mupa;
® BO3MOJKHOCTb NPUBECTU IIPUMEPHI U3 OTEUECTBEHHON U BCEMUPHOW UCTOPUH MATEMaTUYECKUX
OTKPBITUH U UX aBTOPOB;

2) pasBuTHEe YMEHMH paboTaTh C Y4eOHBIM MaTEeMaTHYECKUM TEKCTOM (aHAJIU3UpPOBATh,
U3BJIEKaTh HEOOXOIUMYIO0 MH(OPMALINIO), TOYHO M TPAMOTHO BBIPaXKaTh CBOM MBICIH C IPUMEHEHHUEM
MaTeMaTH4YeCKOM TEPMUHOJOIMM M  CHUMBOJMKH, HPOBOJIUTH KJIacCU(UKAIMM, JIOTUYECKUE
000CHOBaHMS, 10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHHH:

3aJ1a4, JUId ONMCAaHMsI U aHAJIM3a pPealIbHbIX 3aBUCUMOCTEN:

3) oBlazieHWE TeOMETPUUYECKUM SI3BIKOM; pa3BUTHE YMEHHS HCIIOJIb30BaTh €ro Ui OMHMCAaHUS
MIPEIMETOB OKPYKAIOIIEr0 MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN, M300pa3sUTEIbHBIX
YMEHH, HABBIKOB FT€OMETPUYECKUX TOCTPOCHUM:

e ONepUpOBaHHME TMOHATHAMHU: (GUTypa, TOUKa, OTPE30K, INpsMas, Jyd, JOMaHas, Yrol,
MHOTOYTOJIbHUK, TPEYTOJIbHUK U YeTBIPEXYTOJIbHUK, TPSIMOYTOJIBHUK U KBAJpaT, OKPYXHOCTh



U Kpyr, IpSMOYTOJbHBIM Napamnienenunes, KyO, map; n3oOpakeHue u3ydaeMblx (uryp ot
PYKH U C IOMOUIBIO JIMHEUKU U LUPKYIIS;

® BBINIOJIHEHUE U3MEPEHUS JJIMH, PACCTOSIHUM, BEIMYUH YIJIOB C IOMOUIbIO MHCTPYMEHTOB IS
HU3MEPEHUH IUIUH U YIJIOB;

4) <¢dopmMupoBaHHE CHCTEMAaTHMYECKMX 3HAaHMA O IUIOCKUX (HUIrypax M HMX CBOWCTBAX,
IIPEJICTAaBICHUM O NPOCTEMIINX IPOCTPAHCTBEHHBIX Te€Nax; pa3BUTHE YMEHUN MOJEIMPOBAHUS
peaJIbHBIX CUTYallUH Ha S3bIKE T€OMETPHUM, MCCIENA0BAaHUS IOCTPOSHHON MOJENIU C HUCIIOJIb30BAHUEM
TeOMETPUYECKUX TIOHATUI U TEOpeM, ammapara ajareOpsl, peleHusi TeOMETPHUECKIX U MPAKTHIECKUX
3aja4:

e OmepupoBaHUE HA 0a30BOM YPOBHE MOHITUSMHU: PAaBEHCTBO (PUTYD, TAPALIETBHOCTD U
MEPIEHIUKYIIIPHOCTD MPSAMBIX, YTJIbl MEXKIY NPSIMbIMU, IEPIEHAUKYIISP, HAKIOHHAS,
MIPOEKIIUS;

® [IPOBEJICHUE J0KA3aTEIbCTB B TEOMETPUN;

e omnepupoBaHHe HAa Ga30BOM YPOBHE MOHATUSMU: BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHNE
BEKTOpa Ha YUCII0, KOOPAUHATHI Ha MJIOCKOCTH;

® pelIeHHE 33/1a4 Ha HaX0K/IEHUE T€OMETPUUYECKUX BEJIUYMH (JIJIMHA U PacCTOSHUE, BEIMYNHA
yTJia, TJI0MIAk) TI0 00pa3IaM Wi allrOpUTMaM;

5) pa3BuTHE YMEHUI NPUMEHATh U3yYEHHbIEC TOHATUS, PE3YJIbTaThl, METO/IbI ISl PELICHUS 3a/1a4
MIPaKTUYECKOI0 XapakTepa U 3a/1a4 U3 CMEKHBIX JAUCHUIUIMH C UCIOJIB30BaHUEM MPU HEOOXOUMOCTH
CIPaBOYHBIX MAaTEPHAIIOB, KOMITbIOTEPA, MOJIH30BATHCS OLEHKOM U MPUKUAKON MPH MPAKTUIECKUX
pacuerax:

® pacrno3HaBaHHE BEPHBIX U HEBEPHBIX BbICKA3bIBaAHMIA;

® OIlIEHMBAHUE PE3yJIbTaTOB BBIUMCICHUN MTPU PEIIEHUU TPAKTHUECKUX 3a/1a4;

® BBINOJIHEHUE CPABHEHUS YHCET B peabHBIX CUTYaIIUSIX;

® ICIOJIb30BAHKUE YMCIIOBBIX BRIPAXKEHHUN MPH PEILICHUN MPAKTHUECKUX 33/1a4 U 331a4 U3 APYrUX

y4eOHBIX MPEIMETOB;

pelIeHre MPaKTUYEeCKUX 3a7a4 C MPUMEHEHUEM MPOCTEHIINX CBOUCTB QUTyp;

®  BBINOJIHEHUE NMPOCTEHIIIUX TTOCTPOCHUHN M NU3MEPEHUI Ha MECTHOCTH, HEOOXOTUMBIX B
peanbHOM KU3HH;

YMEHHUsI cO0JII01aTh HOPMBI HH(OPMALIMOHHON 3TUKH U MTPaBa;

I'eomerpuueckne purypsbl
Boinycknuk nayuumeuca:
e OmnepupoBaTh NOHATHIMH F€OMETPUUECKUX PUTYD;
® U3BJIEKaTh, HHTEPIPETUPOBATH U MpeoOpa3oBhIBaTh UH(POPMALUIO O T€OMETPUUYECKUX
¢burypax, npeJcTaBlIeHHYIO Ha YepTexax;
® T[pPUMEHATH TeoMeTpudeckue (akThl [ pelieHds 3aJad4, B TOM  UHUCIHE,
MIPEIIOJIAaraoINX HECKOJIBKO I1aroB PElICHHUS;
e (GopMynupOBaTh B MPOCTEHIINX CITy4asiX CBOMCTBA U MPU3HAKU PUTYD;
® JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPIKICHUS;
® BIANeTh CTAaHAAPTHOW KiIaccuUKanued TUIOCKUX QUryp (TPEyrojlbHUKOB U
YeThIPEXYTOJILHUKOB).
Boinycknuk nonyuum 603mMo03cHOCHb HAYUUMbCA:
e (CB000JHO OMEPUPOBATH TEOMETPUUECKUMU TOHATUSMU TIPU PEIICHUH 3a7a4 U IPOBEACHUU
MAaTEeMaTHYECKUX PACCYXJIECHUN;
® CaMOCTOATENbHO (POPMYIHUPOBATH OIpPEAETICHUs] TEeOMETPUYECKUX (UTYp, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOWCTBAX U MPU3HAKAX F€OMETPHUECKUX (pUryp u 060CHOBBIBATH HIIU
OTpOBEpPraTh WX, 0000IIaTh UM KOHKPETU3UPOBATH PE3ylbTaThl HA HOBbIE KIACCHl QUTYP,
MIPOBOJIMTH B HECTIOKHBIX CITydasx KIacCu(UKAIUIO GUTYP TIO pa3TUIHBIM OCHOBAHUSIM;
® icCleNoBaTh YEPTEKHU, BKIOYAs KOMOMHANUU (QUTYp, U3BIEKAaTh, MHTEPIPETUPOBATH H
peoOpa3oBbIBaTh HHGOPMAIIUIO, IPECTABICHHYIO HA YePTEkKaX;
® pelaTh 33/1a4M FTEOMETPUUECKOTO COAEPKaHUsI, B TOM YUCIE B CUTYallUsIX, KOTAa allTOPUTM
pelIeHus He ClelyeT SIBHO W3 YCJIOBHS, BBITIOTHATH HEOOXOIUMBIC IJIs PEIICHUS 3aaadu



JOTIOTHUTEIbHBIC TTIOCTPOCHHUS, UCCIIEI0OBATH BO3MOKHOCTh MIPUMEHEHUS TeOpeM U (opMyI
JUISL pELIEHUS 3a/a4;
e (opmynHpoBaTh U TOKA3BIBATH TEOMETPUUCCKUE YTBEPIKICHUSI.

OTtHoweHnst
Buinycknuk nayuumoca:

e OrmepupoBaTh TOHATHSIMH: pPAaBEHCTBO (uryp, paBHble (UTYpBI, PaBEHCTBO
TPEYrOJbHUKOB, MapajUIeIbHOCTh MPAMBIX, NEPHEHAUKYISIPHOCTh NPSMBIX, YIVIBI MEXIY
NOPSIMBIMH, TIEPIICHANKYIAP, HAKIOHHAA, MPOEeKIHs, momooue ¢uryp, mnomoOHbie (uUTypHI,
110100HBIE TPEYT OJIBHUKH;

e npuMeHATh TeopeMy Daneca u TeopeMy O MPONOPLHUOHAIBHBIX OTPE3KaX IPU PEIICHUN
3ajad;

® XapakTepu3OBaThb B3aHMHOE pACIHOJIOKEHHE TPAMONM M OKPYKHOCTH, JBYX
OKPY>KHOCTEH.

BuinyckHuk nojiyuum 603mMo0icHOCHb HAYUUMBCA:

e BraneTs NOHATHEM OTHOIIEHUS KaK METalpeAMETHBIM;

e CBOOO/JHO ONEPUPOBATH MOHATUSMHU: PABEHCTBO (QUIyp, paBHbIE (UTYpbI, PaBEHCTBO
TPEYrOJbHUKOB, MApaJUIEIbHOCTh MPAMBIX, HNEPHEHAUKYISIPHOCTh NPSIMBIX, VYIVIBI MEXIY
NpSIMBIMU, TEPHEHAUKYISp, HAKJIOHHAs, NpOeKIus, Moaodue @uryp, MnoaoOHbIe QUIYpHI,
000HbBIE TPEYTOJIbHUKH;

® JCNOJBb30BaTh CBOWCTBA M0I00MS U paBeHCTBA (QUTYp MPHU PELICHUH 3a/1a4.

N3mepeHus u BbIYUCIEHUS
Buinycknuk nayuumuca:

e OrmepupoBarh MPEICTABICHUSIMUA O JUIMHE, IUIOMIATH, OObEME KaK BEIWYHMHAMHU.
[Mpumenste Teopemy Iludaropa, Gopmynsl miomiagy, oObéMa NpU PEMICHHAM MHOTONIATOBBIX
3aa4, B KOTOPBIX HE BCE JIAaHHBIE MPEJICTABIICHBI SBHO, a TPEOYIOT BBIUMCIICHUH, OTIEPUPOBATH
0oJiee MUPOKUM KOJINYECTBOM (OPMYII JUTHHBI, TUIOIIAIH, 00bEMA, BBIYUCIATh XapaKTEPUCTUKU
KoMOMHaMi (Guryp (OKpY)KHOCTEd ¥ MHOTOYTOJBHUKOB) BBIYHCIATH PACCTOSHUS MEXIY
burypamu, TpUMEHSITh TPUTOHOMETpUYECKHE (QOPMYIBI IS BBIYHCICHUH B 0o0Jiee CIOXKHBIX
CITydasiX, IPOBOTUTH BEIYMCIICHHUS Ha OCHOBE PABHOBEIMKOCTH U PAaBHOCOCTABIICHHOCTH;

® [IPOBOJUTH MPOCTHIC BEIYUCICHHS HA OObEMHBIX TelaX;

e (opmynmupoBaTh 3a/1a4M Ha BEIYMCIICHUE JUTHH, IUIONIACH U 00bEMOB | pelaTh UX.
BoinyckHuk nosiyuum 603MO0MCHOCHIb HAYUUMBCA:

e (CBOOOTHO OMEpPUpPOBATh MOHITHUSAMHU JJIMHA, TUIOIIAAb, OO0BEM, BEIMYMHA Yria Kak
BEJIMYMHAMHM, HCIOJH30BATh PABHOBEIMKOCTh M PABHOCOCTABJICHHOCTh NPU PEIICHWH 3aj1a4 Ha
BBIUMCIICHUE, CAMOCTOSITEIILHO MOJIy4aTh U UCIIOJIb30BaTh (POPMYJIBI [Tl BEIUMCIICHUH TUIOMIAICH 1
00BEMOB Guryp, CBOOOJHO OMEPUPOBATH IMIUPOKUM HAOOpOM (QOPMYNT HAa BBIYUCICHHUE MPH
peIICHUH CJIOXKHBIX 3aj]a4, B TOM YHCJIC M 33Ja4 Ha BBHIYMCIICHUE B KOMOMHAIMSIX OKPYXHOCTH H
TPEYrOJIbHUKA, OKPY)KHOCTH U YETHIPEXYTOJIbHUKA, A TAKIKE C TPUMECHECHUEM TPUTOHOMETPHH;

®  CaMOCTOSITEIHHO (POPMYIUPOBATH TUTIOTE3bI U TIPOBEPSTH MX JIOCTOBEPHOCTD.

e CBOOOJHO OIEpUPOBaTh (GOpPMyJaMH TPH PEHICHUH 3a7ad B JPYTUX YYCOHBIX
MpeaMeTax U MpH MPOBEICHUU HEOOXOAMMBIX BEIYHCICHUH B pealbHON KU3HU.

I'eomeTpnuyeckue nocTpoeHns
Bwinycknuk nayuumoca:
e M3o0paxare reoMeTpuyeckre (pUrypsl Mo TEKCTOBOMY U CUMBOJIBHOMY OIHCAHMIO;
e CcBOOOJHO ONEPUPOBATh YEPTEKHBIMUA MHCTPYMEHTAMU B HECIIOKHBIX CITydasiX,
® BBINOJHATH OCTPOEHUS TPEYTOJIbHUKOB, IPUMEHATh OTAEIbHBIE METOABI MOCTPOCHUN
LUPKYJIEM U JINHEHKOHN U IPOBOJUTH MPOCTEUIIINE NCCIIEI0OBAHUS YNCa PELICHU;
® 1300paxaTh TUIIOBBIE IJIOCKHWE (GUTYpHl U OOBEMHBIE Tea C MOMOIIBIO MPOCTEUIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
®  BBINOJHATH MPOCTEUIINE TTOCTPOCHUSI HA MECTHOCTH, HEOOXOJUMBIE B PEaIbHOM JKU3HU;
® OIIEHMBATH Pa3MeEpPhI pealIbHBIX 0OBEKTOB OKPYKAIOLIET0 MUPA.



Buinycknuk nonyuum 603mM03CHOCHb HAYUUMBCA:

e OmnepupoBarb IOHATHEM HaOOpa 3JIEMEHTOB, ONPEACIAIOIIUX TIECOMETPUUECKYIO
burypy;

e BIJETh HAOOPOM METOOB MOCTPOCHUHN IIUPKYJIEM U JIMHEHKOM;

® IIPOBOJUTH AHAJIU3 U PEATM30BBIBATh ATAIlbl PEIICHMS 3a1a4 Ha IOCTPOCHHUE.

¢  BLIIIOJIHATH NOCTPOCHUSA HA MCCTHOCTH,

® OILICHUBATh Pa3MEPbI peabHbIX 00BEKTOB OKPYKAIOILIEr0 MUpA.

IIpeoGpazoBanus
Buinycknuk nayyumuca:

e OmnepupoBaTh MOHITHEM IBWXCHHSI U MPEOOpa3OBaHUs MOJOOMS, BIAJETh MpUEMaMU
MOCTPOCHHUST (UTYp C HUCHOJIB30BAaHWEM JBWKECHUH W TIPeoOpa3oBaHUN TOMOOWS, TPHUMCHSTH
MOJTyYCHHBIE 3HAHUSI M OMBIT TOCTPOCHUW B CMEXKHBIX MpPEIMETax M B pEajbHBIX CUTYaIHSIX
OKPY’KaIOILIEro MUPa;

e cTpouTh (GUTYpYy, MOJOOHYIO [aHHOW, IIOJB30BATHCA CBOMCTBAMHU MOAOOUS ISt
000CHOBaHHUSI CBOMCTB QUrYyp;

® [PUMEHATH CBOMCTBA JABMKEHUHN JJIs NMPOBEJEHUS MPOCTEHIINX 000CHOBAaHUI CBOWCTB
¢buryp.

® T[pPUMEHATHh CBOMCTBAa [JBW)KEHMM M TNPUMEHATh M0J00Me Uil TOCTPOCHUH U
BBIUHCIICHU.

Boinycknuk noayuum 603MO0MCHOCHIb HAYUUMBCA:

e OrnepupoBaTh ABWKEHUSMHU U TTPEOOPA30BAHUSIMH KaK METANPEIMETHBIMU TIOHITHIMU;

® OINEepUpOBaTh MOHITHEM JBWKEHHSI M TNpeoOpa3oBaHHs MOAOOMS AJii 0OOCHOBaHMIA,
CBOOOJIHO BIAAECTh MPHUEMAMHU TOCTPOEHHUS (DUTYp C TOMOIIBIO JBMKEHUW W TpeoOpa3oBaHUS
mo00us, a Tak)Ke KOMOWHAIIUSIMU IBIDKCHHH, IBIDKCHHUI U TPe0oOpa3oBaHMiA;

® HCITOJIH30BAaTh CBOMCTBA JIBIDKCHHUM U MPe0Opa30BaHMi JIs MPOBEACHHS 000CHOBAHUS U
JI0Ka3aTeNIbCTBA YTBEPKACHUN B TEOMETPHUU U APYTUX YUEOHBIX MPEIMETAX;

® TI0JIH30BATHCS CBOMCTBAMU JABM)KEHUH M MTPeoOpa30oBaHUil IPH PEIICHUH 3a/1a4.

® TIPUMEHATH CBOWCTBAa JBWKCHHUH W TPUMEHATh TMOA0OWME MJis TOCTPOCHUH U
BBIYMCIICHU.

BekTOopbl 1 KOOPAUHATHI HA MJIOCKOCTH
Boinycknuk nayyumuca:

e OmnepupoBaTh MOHATUSIMH BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, ITPOU3BEICHUE BEKTOPA
Ha YHCIIO, YroJl MEXIy BEKTOpaMH, CKalsipHOE IPOU3BEACHHE BEKTOPOB, KOOPIMHATHI Ha
IJIOCKOCTH, KOOPJIMHATHI BEKTOPA,

® BBINOJHATH JCHCTBUS HaJl BEKTOpaMu (CJIOKEHHE, BEIUMTAHUE, YMHOXKEHHE HA YKCIIO),
BBIYHCIIATh CKaJISPHOE TPOU3BEICHHE, OMPENENIATh B MPOCTEHIIUX CIy4asX Yroia Mexay
BEKTOpaMH, BBIMIOJIHATH Pa3NIOKEHUE BEKTOPA HA COCTABJISIONINE, IPUMEHSTh OJYyYSHHbBIC 3HAHUS
B (hu3MKe, MOJIB30BaThCA (POPMYION BBIUMCICHUS PACCTOSIHUS MEXIy TOYKaMU 1O H3BECTHBIM
KOOpJMHATaM, UCIIOJIb30BaTh ypaBHEHUS GUTYD Ul PEIICHUS 3a]1a4;

® T[PUMEHATH BEKTOPbl W KOOPAWHATBHI Uil pEIICHHUs TeOMETPUYECKUX 3ajad Ha
BBIUMCIIEHUE JUIMH, YTJIOB.

® CIOJIb30BaTh MOHSATHS BEKTOPOB M KOOPAMHAT JUIS peIleHUs 33ahad 1o (HU3MKE,
reorpauu U APYruM y4eOHBIM MTpeIMETaM.

Boinycknuk nonyuum 603M0MHCHOCHIb HAYUUMbBCA:

e CBoOOJHO oOmEpUpPOBATH MOHATUAMU BEKTOpP, CyMMa, pa3HOCTbh BEKTOPOB,
NPOU3BEJICHUE BEKTOpAa Ha YHCIIO, CKAJIspPHOE IPOU3BEIECHHE BEKTOPOB, KOOPAMHATHI Ha
IUIOCKOCTH, KOOPAMHATHI BEKTOPA,

® BIAJETh BEKTOPHBIM U KOOPJMHATHBIM METOJIOM Ha IUIOCKOCTH JUIS PELIeHHUs 3a/1a4 Ha
BBIUMCIIEHUE U JI0KA3aTEeNIbCTBA;

® BBINOJHATH C TOMOIIBIO BEKTOPOB M KOOPAMHAT JOKa3aTeIbCTBO HM3BECTHBIX €My
reoMeTpuueckux (pakroB (CBOMCTBA CpeIHHUX JIMHHUI, TEOPEM O 3aMeYaTeNIbHBIX TOYKaxX U T.I.) U
MOJIy4aTh HOBBIE CBOMCTBA M3BECTHBIX (UTYP;



® HCIOJIb30BaTh ypaBHEHUs (GUTYp UL PEIICHHs 3aJad M CaMOCTOSITENIBHO COCTaBJIATH
ypaBHEHHUS OTIEJBHBIX IJIOCKUX (QUTyp.

® CIOJIb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT JUIS pEIIeHUs 337a4 1o (HU3MKe,
reorpauu U APYrUM y4eOHBIM MTPEIMETaM.

Hcropus MmaTeMaTHKH
Boinycknuk naywumoca:

L4 XapaKTepI/I?:OBaTI) BKJIaJ BBIJAIOIIUXCA MAaTCMATHKOB B PAa3BUTHUC MATEMATUKU W MHBIX
Hay4yHbIX o0nacrei;

¢ J[IOHUMATb POJIb MATCMATHKU B pa3BUTUU Poccum.

BoinyckHuk noyuum 603MO0MCHOCHb HAYYUMbCA:

e [loHMMare MareMaTHKy Kak CTPOTO OPraHM30BAaHHYK) CUCTEMY HAYYHBIX 3HAHWUM, B
YaCTHOCTU BJIaACTb MPCACTABICHUAMU 00 aKCMOMaTHYECKOM IMOCTPOCHUN TCOMCTPUN U
NEPBUYHBIMHA NPCACTABJICHUAMU O HECBKIIMIOBBIX T'COMCTPUAX;

® pacCcMaTpuBATb MATCMATHUKY B KOHTCKCTC MCTOPUN PA3BUTUA LHHUBUIIM3ALUU U UCTOPUHU
Pa3BUTHUA HAYKHU, IOHUMATh POJIb MATEMATUKH B PAa3BUTUU Poccum.

MeToabI MATEMATHKH

Boinycknuk nayuumocs:

o Ucnonvsys usyuenHvle Memoovl, NPOBOOUMb  OOKA3AMENIbCMB0,  BbINOJHAMD
onposepaicenue;

®  guIOUpPamb U3VHEHHble MemoObl U UX KOMOuHayuu OJisi peulenus Mamemamuieckux
3a0ay;

® UCNOIB306AMb Mamemamuyeckue 3HAHUsi 0Nl ONUCAHUSL 3AKOHOMEPHOCMEU 8
OKpYHCcaroueli OeticCmeumenIbHOCMu U NPOU3Ee0eHUsIX UCKYCCMEA;

® npuMmensmb npocmeliuiue NPOSPAMMHbLe CPeOCmed U JeKMpOHHO-KOMMYHUKAYUOHHbLE
cucmemvl npu peuteHuy Mamemamuyeckux 3a0ad.
BotnyckHUK noayuum 603MOMCHOCHIb HAYYUMbCA:

e Bramers 3HaHUSAMU O PaA3IUYHBIX MeETOJaX OOOCHOBAHHMS U  OIPOBEPIKCHUS
MaTEeMaTHYEeCKUX YTBEPXKJICHUH M CAaMOCTOSTEILHO MMPUMEHSTh UX;

e BRBJAJIETh HABbIKAMHU aHAJM3a YCIOBUSA 33Ja4d W ONPEICIICHUS MMOJXOANINX IS
pelIeHHs 3a/1a4 U3yYCHHBIX METOI0B HMJIM UX KOMOWHAITUH;

® XapaKTepHU30BaTh  MPOU3BEACHUS  HCKyccTBA ¢ y4&TOM  MareMaTHYEeCKHX
3aKOHOMEPHOCTEH B  NPHUPOJIC, HCIOJB30BaTh  MaTeMaTHYECKHE  3aKOHOMEPHOCTH B
CaMOCTOSITCIIBHOM TBOPYECTBE.

Conepxanue y4eOHOro nmpeamera

I'eomerpuuyeckne Gpurypsl

Duzypol 6 ceomempuu u 8 OKpyHcalouiem mupe

I'eomerpuueckas ¢urypa. P@opMuUpoBaHHE MPEACTABICHUNA O METANpPEeIMETHOM MOHSITHH
«purypay.

Touka, nmuHUS, OTPE30K, MpsiMasi, Jyd, JIoMaHas, IMIOCKOCTb, YTroj, OHCCeKTpuca yria u eé
CBOMCTBA, BUJIbI YTJIOB, MHOTOYT OJIbHUKH, KPYT.

OceBas cummeTpusi reoMerpuueckux ¢uryp. lLleHTpanbHas cUMMETpHS TE€OMETPHUYECKHUX
dburyp.

Mmnozoyzononuku

MHOroyronpHuK, €ro d3J€MEHTBl M €ero cBoicTBa. Pacmo3HaBaHHEe  HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buinykinvie u Hegvinykivie MHO20y20abHuKu. 1[paBUIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbauku. BpicoTa, MeauaHa, OWCCEKTpuca, CpenHss JMHHUS  TPEYroJIbHUKA.
PaBHOOEIpeHHBIN TpPEYroNbHUK, €ro CBOMCTBA M TMPHU3HAKA. PaBHOCTOPOHHUN TpPEYrOJbHUK.
[IpsAMOYTOJIBHBIN, OCTPOYTOJIbHBIN, TYNMOYTOJbHBIM TPEYrOJbHUKH. BHEIIHUE YIibl TPEYroJibHHKA.
HepaBeHnctBo TpeyronbHUKA.

UYerbipéxyronpuukn. [lapammenorpamm, poMO, MNpsSMOYrOJbHUK, KBajapar, Tpamemus,
paBHOOenpeHHas Tparenus. CBOWCTBa W MPU3HAKKU TapauieorpamMma, pom0a, MPsSMOYTOJIbHHKA,
KBaJpara.



OKpystcnocme, Kpye

OKpy»XHOCTb, KPYT', UX 3JIEMEHTHI U CBOMCTBA; LIEHTPaIbHbIC U BIIUCAHHbIE yIibl. KacaTenbHas
U ceKywasi K OKpY>KHOCTH, UX CBOMCTBA. BrimcanHble U ONMHUCAHHBIE OKPYKHOCTH JJII TPEYTOJIbHUKOB,
YETHIPEXYTOJIbHUKOB, TPABUIBHBIX MHOTOYTOJIbHUKOB.

TI'eomempuueckue gpuzypol 6 npocmpancmee (06vémnle mena)

MHororpanHuk M €ro ajieMeHThl. Ha3BaHus MHOTOIPAaHHMKOB C Pa3HBIM TOJIOKEHUEM U
KOJIMYeCTBOM TpaHeid. [lepBudHbIe MpeACTaBICHUS O MHUpaMUje, MapajlieNenurene, npusme, chepe,
mape, UMIMHIPE, KOHYCE, UX JJIEMEHTAX U MPOCTEHIINX CBOMCTBAX.

OTHOmEHNs

Pagsencmeo ¢puzyp

CBoiiCTBa paBHBIX TPEYrOJbHUKOB. [Ipr3Haku paBeHCTBA TPEYrOJIbHUKOB.

Ilapannensnocmo npampix

[Ipu3Haky U cBOMCTBa MapajllesbHBIX NpsAMBIX. AkcuoMa napamienbHoctd EBkinaa. Teopema
Qaneca.

Ilepnenoukynapuvie npamoie

[Ipsimoit  yron. [lepnenaukynsap k npsmoil. Haxnonnas, mnpoekuus. CepeluHHBIM
MEePIEHIUKYIISIP K 0Tpe3Ky. CBONCTBA U IPU3HAKY MEPIICHIUKYISIPHOCTH.

Ilooooue

[IponopunonanbHpie  oTpe3ku, mnoaodue @uryp. I[lomobubie TpeyronbHuku. Ilpu3zHaku
noaoous.

B3aumnoe pacnonoxrcenue npsmoit 1 OKpY>KHOCTH, IBYX OKPY>KHOCTEH.

HN3mepeHus u BbIYMCIEHUS

Benuuunwi

[Tonstue Benuuuubl. JmmHa. M3Mmepenune mvHbl. EnuHUIBI M3MepeHus UIMHBL BennunnHa
yria. I'pagycHas mepa yria.

[Tonatue o muromaau TIOCKOW GUTYpel U €€ cBoiicTBax. M3mepenue tutomazneit. EauHUITBI
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne o6 00bEMe M ero cmoiicTBax. M3mepenune oOvéma. EqumHuier msmepenus
00BEMOB.

H3zmepenus u eviuucienusn

NHCcTpyMEeHTBI 11 U3MEPEHHM W TMOCTPOCHMM; W3MEPEHUE W BBIYHMCICHHUE YIJIOB, JIMH
(paccrosiamii), momanei. Tpuronomerpuyeckue QYHKUMU OCTPOrO yriia B MHPSIMOYTOJbHOM
TpeyrojipHuke TpUroHoMerpuueckre (pyHKIIMN TYNOTo yria. Beluncienue 3JeMeHTOB TPEYTrOJIbHUKOB
C UCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLIEHUW. POpMyInbl IUIOIAAU TPEYroJbHUKA,
napajuieiorpaMmMa M €ro 4YacTHBIX BHJOB, (DOPMYNBI JJIUHBI OKPYKHOCTH U IUIOIIAIU Kpyra.
CpaBHeHue ¥ BerunciaeHue miomnaaei. Teopema Iludaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccmosanusn

Paccrosanune Mexnay toukamu. PaccTtossHue oT TOuku 10 mpsAMoil. PaccrosiHue wmexnay
burypamu.

I'eomempuueckue nocmpoenus

I'eoMeTpuueckre MOCTPOCHUS Ui UILTIOCTPAIIMH CBOMCTB T€OMETPUUYECKUX (DUTYD.

NHcTpyMeHTBl Ui NOCTPOEHUM: LMPKYJb, JIMHEWKa, yroibHUK. IIpocreiimme mnoctpoeHus
LHUPKYJIEM U JHUHEHKOW: MOCTpOeHHE OMCCEKTPHCHI yIiia, MEepPHeHIUuKyIsApa K MpsSMOii, yria, paBHOTO
JaHHOMY,

[locTpoeHne TpeyroibHUKOB MO TPEM CTOPOHAM, JABYM CTOPOHAM W YLy MEXAY HUMH,
CTOPOHE U ABYM IpUJICKAIINM K HEH yriiam.

Jlenenue oTpe3ka B JAHHOM OTHOILICHHH.

I'eomeTpnyeckue npeodpasoBanus

Ilpeoopazosanusn

[Tonsitne mpeoOpazoBanus. [IpeacraBieHne o MeTanpeIMETHOM MOHSATHH «IIPEOOpa30BaHUE).
[Tonobwue.

Heusicenusn

OceBass M IEHTpalibHas CUMMETpPHUs, TMOBOPOT W TMapaienbHbId TepeHoc. KoMmOuHarmm
JBUKEHUM Ha MJIOCKOCTH U UX CBOMCTBA.

BekTopbl M KOOPANHATHI HA MJIOCKOCTH



Bexmoput

[TonsiTue BexTOpa, ACUCTBUS HAJl BEKTOPAMH, UCTIOIb30BaHUE BEKTOPOB B (DU3UKE, PA3IOKECHHUE
BEKTOpAa Ha COCTABJISIONINE, CKASIPHOE TIPOU3BEICHHE.

Koopounamut

OcHOBHbIE MOHSATHS, KOOPAMHATBI BEKTOpA, pPACCTOSIHME MEXAy Toukamu. KoopauHatsl
CepeIMHBI OTpe3Ka. YpaBHEHUs GUTYD.

IIpuMeHeHre BEKTOPOB U KOOPAMHAT JUISl PEILEHUsS IPOCTEUINX T€OMETPUYECKUX 3a1ay.

HcTopust MaTeMaTUKHU

Ot 3emnenenusi k reomerpuu. [ludarop m ero mkoma. Danec, Apxumen. I[lmatorn wu
Apucrorenb. [locTpoenne npaBWIbHBIX MHOTIOYrOJIbHUKOB. Tpuccekuus yria. Keamparypa kpyra.
VYnaBoenue ky0a. MHWceropus wuyucna n. 3osoroe ceuenue. «Hauwama» Esxnmmpa. JI Oiinep,
H.N.JTo6aueBckuii. icTopus nsToro nocrysara.

I'eomerpus u uckycctBo. I'eomeTpruyeckue 3aKOHOMEPHOCTH OKPYKAIOLIEr0 MUPA.

AcTtpoHomus U TeoMeTpus. UTo 1 Kak y3HaIu AHakcarop, Ipatocer u Apucrapx o pazmepax
Jlynbl, 3emnu u Cosnma. Paccrostaust ot 3emmm a0 Jlyasl u Conuna. M3mepeHue paccTOsiHUS OT
3emnu 10 Mapca.

Ponp poccmiickux yu€Hblx B paszButuM marematuku: JIL.Oinep. H.M.JloGaueBckuii,
[1.J1.Yeb6nmmieB, C. Koanesckast, A.H.Konmoropos.

TemaTu4eckoe IVIAHUPOBAHME C YKA3aHUEM KOJIMYECTBA YaCOB, 0TBOJAUMBIX
HA OCBOCHME KAKI0M TEMbI

7 kaacc
No Tema KosmuecTBo yacon
1 HauanbHble reoMeTpuiecKue CBEICHUS 10
2 TpeyroabHUKH 17
3 [TapannensHble pSIMBbIE 13
4 COOTHOIIECHHS MEXTy CTOPOHAMH U yIJIaMU TPEYTrOJIbHUKA 18
5 IToBTOpEeHME 10
UTOIro 68
8 kiacc
No Tema KosmuectBo yacoB
1 [ToBTOpEHME Kypca reomeTpuu 7 Kiacca 2
2 YeThIpEXyroIbHUKU 14
3 ITnomans 14
4 [TogoGHbIE TPEYroJIbHUKH 19
5 OKpyXHOCTb 17
6 IToBTOpenue. Pemenue 3amay 2
UTOI'O 68
9 kiacc
No Tema KonunuecTBo yacoB
1 Bekropsl. MeToa koopauHar 18
2 COOTHOIIIEHHS MEXTy CTOPOHAMH U YIIIaMH TPEYTOJIbHUKA. 11
CkalsipHO€ MPOU3BE/ICHUE BEKTOPOB
3 JlnviHa OKpY>KHOCTH M ILIOIIAAb Kpyra 12
4 JIBrokeHust 8
5 Havanwsubie cBenenus us crepeomerpun. O6 akcnomax 10
TJIAHUMETPU U
6 HTorosoe noBTropeHne 9
UTOIO 68
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