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1.IIOACHUTEJIBHAA 3AIIMCKA

1.1.Pabouas mporpamma pazpabarbiBaeTcs Ha ocHOBaHMH DenepanbHoro 3akona PD ot 29.12.2012 r.

Ne273-®3 «O06 obpazoBanuu B Poccuiickoii @enepartum».

Pabouas nporpamma no reometpuu 1iig 9A kiacca paspaboTaHa B COOTBETCTBHH C:

» OenepaibHbIM  TOCYAApCTBEHHBIM — O0Opa30BaTENbHBIM  CTaHAAPTOM  OCHOBHOI'O  OOLIEro
o0pa3oBaHMs, YTBEPXJACHHBIM IpUKa3oM MuHHcTepcTBa o0Opa3zoBaHUs U Hayku Poccuiickoii
®enepauu ot 17.12.2010 Ne1897

» @enepalbHBIM TEPEYHEM YYECOHHMKOB, JOMYIICHHBIX K HCIOJB30BAHUIO TIPH pealTU3alliuu
UMEIOIIMX TOCYJApPCTBEHHYIO aKKPEAUTAIMIO 00pa30oBaTeIbHBIX MPOrpaMM HAa4aJlbHOTO OOMIEro,
OCHOBHOTO  oOmiero, cpegHero  oOmiero  oOpa3oBaHUS,  YTBEPXKACHHOTO  MPHUKA30M
Munnpocsemienust Poccun ot 21.09.2022 Ne858

» Tlepeunem opraHu3anuii, OCYIIECTBISIONINX BBITYCK yU4eOHBIX TTOCOOMI, KOTOPBIC TOMYCKAKTCS K
UCIOJB30BAaHUIO  IIPU  peaju3aluyd  HUMEIIUX  TOCYAApCTBEHHYIO AKKpEeIUTaLUI0
o0pa3oBaTeNbHbIX MPOrPaMM HAYaIbHOTO OOIIEro, OCHOBHOIO OOILIEro, CpeaHEero ooOIero
o0pa3zoBaHus, YTBEP)KICHHOTO IMpukazoM MuHuctepctBa oOpa3oBaHuss U Hayku PO ot
09.06.2016 Ne699

» VYueonbiM ianoMm ['BOY Jluneit Ne126 Kanununckoro paiiona Cankr-IlerepOypra Ha 2023-2024

yueOHBIN TOJ

1.2 MECTO B YYEBEHOM IIJTAHE I'BOY HHLIEVI Ne 126
B yue6nom mane ['BOY Jluueit Nel26 na uzydyenue reometpuu B 9 a Kiacce BbIIENIEHO 68 4acoB
B roj (2 yaca B HEJENI0) U3 00513aTeIbHOM YacTy yueOHOTOo TIJIaHa.

1.3  HEJN U 3AJAYU YUEBHOI' O ITPEJIMETA
Lenn n3yyenus:

" OCO3HAHME 3HAYEHUS MaTEMATUKU B IIOBCEAHEBHOM KU3HU YEIIOBEKa,

* (opMUpOBaHME IMPEACTABICHUI O COLMAJIBHBIX, KYJIbTYPHBIX M HMCTOPHUYECKUX (AKTOpax
CTAHOBJIEHUS] MaTeMaTUYECKON HAYKH;

* (opMHUpOBaHME IMIPEJCTaBICHUH O MaTeMaTHKe KakK 4YacTh OOIIeueIOBEYECKON KYIbTYpBHI,
YHHUBEPCAJIBHOM S3BIKE HAyKH, ITO3BOJISIOLUIEM OINKCHIBATH M H3y4YaTb pEANIbHBIE NPOLIECCHI U
SBJICHUS.

* B pesynprare u3yuyeHHs MNpeaMeTHOM oOnactu "Marematuka " oOydarouiyecs pas3BHBAIOT
JIOTUYECKOE M MaTeMaTHYeCKOe MBbIIUIEHUE, MOJIy4aloT MpPeICTaBICHHE O MaTeMaTHYEeCKHX
MOJIEJISIX; OBJIAJIEBAIOT MAaTEMAaTHUECKUMHU PACCYKIECHUSAMU; y4aTCsl IPUMEHATh MAaTEMaTUYECKUE
3HaHMSI TPU PELIEHUM Pa3IMYHbIX 3a]a4 M OLIEHUBATh MOJYYEHHBIE PE3YJIbTAThl, OBJIAZEBAIOT
YMEHUSIMH pellleHus yueOHbIX 3a/1a4; pPa3BUBAIOT MaTEMAaTHUYECKYI0 HHTYULIUIO;
3agaun:

1) ¢dopmupoBaHue MpEACTABICHUA O MaTeMaTHKEe, KaK O METOJe IO3HaHMS JeHCTBUTEIBLHOCTH,
MO3BOJIAIOIIEM OMMCHIBATh M U3y4aTh pEaJIbHbIE MPOLIECCHI U SABJICHUS:

® OCO3HAHME POJIM MaTEMATUKH B pa3BuTuu Poccun m mupa;

® BO3MOXHOCTb IPUBECTH NPUMEPHI U3 OTEUECTBEHHOW M BCEMUPHON MCTOPHUM MAaTEMaTUYECKUX
OTKPBITHI U UX aBTOPOB;

2) pa3BuTHE yMEHHH paboTaThb ¢ y4yeOHBIM MaTeMaTUYeCKUM TEKCTOM (aHaJIU3UpOBaTh, HM3BJIEKATh
HEOO0X0uMyI0 HH(OpPMAIMI0), TOYHO M TPaMOTHO BBIpaXKaTb CBOM MBICIM C TPUMEHEHUEM
MaTeMaTUYeCKON TEPMUHOJOTUU U CUMBOJIHMKH, MPOBOJUTH KilaccU(PUKAINK, JOTHYECKHEe 000CHOBAHMUS,
JI0Ka3aTeNNbCTBA MaTEMAaTUUECKUX YTBEP)KICHU!

® pelIeHHE CIOXKETHBIX 33/1a4 Pa3HbIX TUIIOB;

e [puUMEHEHHEe croco0a MOUCKa PEelIeHUs 3a/1a4, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJICHHWE IUJJaHA pELIEHMs 3a7aud, BBIICICHHE DTallOB €€ pELIEHUs, HWHTEepIpeTanus
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BBIYMCIIUTEIIBHBIX PE3YyIbTAaTOB B 33/1a4€, UCCIEJOBAHUE ITOJIyYCHHOIO PEILICHU 3a1a4H;
3) oBilazicHUE F€OMETPUYECKUM SI3BIKOM; Pa3BUTHE YMEHHMs MCIIOJIb30BaTh €0 Ui ONMUCAHUS NPEIMETOB
OKpPYXKAaIOIIer0 MHpa; pPa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUH, H300pa3UTENbHBIX YMEHUH,
HaBBIKOB I'€OMETPUYECKHUX TOCTPOCHHUN:
e ONEpUpPOBaHME TMOHATUSAMH: (UTypa, TOYKA, OTPE30K, TMpsAMas, Jiyd, JOMaHas, yrol,
MHOT'OYTI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBaApaT, OKPYKHOCTb U
KPYT, MPSIMOYTOJIBHBIN NapalyieNenuIe]], Ky0, map; n300pakeHue u3y4aeMbiX (GUTyp OT pyKH H C
IIOMOUIBIO JIMHEUKH U IUPKYJIS;
e BBINOJHEHUE W3MEPEHHUs [UIMH, PACCTOSHUM, BEIMYMH YIJIOB C IIOMOILIBIO MHCTPYMEHTOB JUIS
U3MEPEHU JUIUH U YIJIOB;
4) popmupoBaHHE CHCTEMATHYECKUX 3HAHMW O IUIOCKUX (UIypax W HX CBOMCTBAX, MPEICTABICHUH O
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX TEJIAX; Pa3BUTHE YMEHHMM MOJEIMPOBAHMS DPEAIBHBIX CUTyallMi Ha
A3BIKE TEOMETPUH, UCCIIEIOBAaHUS TIOCTPOCHHON MOJEIH € UCIIOJIB30BAHUEM I'€OMETPUYECKUX TIOHATUHN U
TEOpeM, armmapara anreOpbl, peleHHsi FTeOMETPUIECKUX U MPAKTUYECKUX 3a/1a4:
e omnepupoBaHHE Ha 0a30BOM YpOBHE IOHATUSAMHU: pPaBEHCTBO (UIYyp, MapajUIeIbHOCTh U
NEPIEHIUKYJIIPHOCTD MIPSIMBIX, YTJIbI MEXIY NPSAMBIMH, IEPIICHANKYIISIP, HAKJIOHHAS, IIPOCKLIUS;
® IIPOBEICHHUE AOKA3ATEIBCTB B TECOMETPHH;
e onepupoBaHHE Ha 0a30BOM YpOBHE NOHSTHUSIMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEIECHNE BEKTOPA
Ha 4MCJIO, KOOPJAUHATHI HA IIJIOCKOCTH;
e pelLIeHME 3aj]ay Ha HaXO0XJIeHUe FeOMETPUUECKUX BEJIMYMH (JUIMHA U pacCTOsIHUE, BEJIMYMHA YIIa,
IUIOILA/b) IO 00pa3laM WK ajlrOpuTMam;
5) pa3BuTHE YMEHUN NPUMEHATHb W3YYECHHBIE IOHATHUSA, PE3YyJbTaThbl, METOAbl U1 pEIICHUs 3anady
IPAaKTUYECKOI0 XapakTepa M 3aJad M3 CMEXHbIX AUCLUIUIMH C UCIOJIb30BaHUEM IPU HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTEPHAIOB, KOMIIBIOTEPA, II0JIb30BATHCS OLICHKOM M IPUKUAKOM IPU NPAKTHYECKUX
pacuerax:
® pACIIO3HAaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUN;
® OLICHMBAHUE PE3YJIbTATOB BBIYMCIICHUM IPH PELICHUH NPAKTUYECKUX 3a/aY;
e BBIIIOJIHEHUE CPAaBHEHHUS YHCEIl B PEaIbHBIX CUTYyalUsX;
® CIOJIB30BAHME YMCIIOBBIX BBIPDAKEHUM IPU PEIICHUH NPAKTHYECKUX 3a1ad U 3a7ad U3 APYTrux
y4eOHBIX IPEMETOB;
pelieHre TPaKTUYECKUX 3a7au C MPUMEHEHUEM NPOCTEUIINX CBOMCTB QUTYp;
e BBINIOJIHEHUE NPOCTEHIINX MOCTPOECHUI M U3MEPEHUN Ha MECTHOCTH, HEOOXOAUMBIX B peaibHOU
JKU3HU;

1.4 [lannas pabouas mporpaMmMa paccuuTaHa Ha 68 4acoB, B TOM YHUCIIE ISl TPOBEACHUS KOHTPOJIbHBIX
pabort 4 yaca.
1.5 Jlannas pabouas mporpamma He MPeANnoiaracT BHECEHNU U3MEHEHUH, U U3yYEHUS TONOJTHUTENbHbIX
TEM.

1.6 IlnmanupyemMbie pe3yinbTaThl

JImgyHOCTHBIE, MeETamnpeAMETHbIE U TPEJAMETHBIE PpEe3yNbTaThl OCBOCHHS Y4eOHOTO TpeaMeTa
«I"eomerpus».

JInuHoCTHBIE:

VY ydanmxcst MOTyT OBITh CPOPMHUPOBAHBI:

® O0BSACHSIIOT caMOMy ce0e CBOM HamOoJiee 3aMEeTHBIC TOCTHKCHHS;

STIPOSIBIISIIOT TIO3HABATENILHBIA HHTEPEC K U3YUSHHIO MTPEeIMETa, CIIoco0aM peleHus yueOHbIX 3a/1ay;

® JIAIOT aJIeKBaTHYIO OLIEHKY U CAMOOLIEHKY Y4eOHOH e TeIbHOCTH,

® IOHMMAIOT IPUYHHBI yCIieXa B y4eOHOM IS TeTbHOCTH;

® OOBSICHSIOT caMOMy ce0e CBOU OTJIeNIbHbIE ONMKaWIINE IeJTd CaMOPa3BUTHS;
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® MIPOSIBJISIOT MOJIOKUTENIBHOE OTHOLLEHUE K YPOKAM F€OMETPHH;
® [IOHMMAIOT IIPUYMHBI ycIleXa B y4eOHON JeTeNbHOCTH;

® AHAM3HUPYIOT COOTBETCTBUE PE3YIbTATOB TPEOOBAHUAM KOHKPETHON y4eOHOMU 3a1a4H;
STIPOSIBIISIIOT TIO3HABATENILHBIA MHTEPEC K U3YUCHHIO MPEIMETA, CIIOCO0aM peleHus yueOHbIX 3a1ay;
® JJAIOT MO3UTHBHYIO OLIEHKY U CAMOOLIEHKY Y4e€OHOH 1€ TeIbHOCTH;

® a/ICKBaTHO BOCIIPUHUMAIOT OLIEHKY YYUTEII U CBEPCTHUKOB;

® CBOEBPEMEHHO OKa3bIBAIOT HEOOXOJUMYIO B3aUMOIIOMOILb CBEPCTHHUKAM.
Perynarusueie YV /I:

VYyamuecs MOryT HayYUThCs
paboTaroT IO COCTABJICHHOMY ILIaHY;

® LCII0JIb3YIOT HapsAy C OCHOBHBIMHU U JIOTIOJIHUTENIbHBIE CPE/ICTBA MOIy4YeHUsl MH(popMauuy;

® ONPECTSIOT Eh YIeOHOH IeATENIbHOCTH C TOMOIIBIO YYUTENSI U CAMOCTOSTENIBLHO;

® OCYILECTBIISIFOT IIOUCK CPEJICTB €€ TOCTHIKEHUS;

® B JMAJIOTE€ C YYMUTEIEM COBEPUICHCTBYIOT KPUTEPHHM OLICHKH W IOJB3YIOTCS UMH B XOJ€ OLICHKH U
CaMOOLICHKU;

® COCTABJISIFOT IJIaH BBINOJIHEHMS 3a/1a4;

e peraroT Npo0IeMbl TBOPYECKOTO U TOUCKOBOT'O XapaKTepa;

® [IOHMMAIOT IIPUYHMHBI CBOETO HEYCIeXa U HaXOAT CIOCOOBI BBIX0/1a U3 3TOW CUTYallUH;

¢ 00HAPYXHUBAIOT U POPMYIUPYIOT YIeOHYIO TPOOIEMY COBMECTHO C YUUTEIIEM.
Ilo3naBarenbubie YV [:
VYyamuecss MOTyT Hay4YnUThbCS

® COTIOCTABIISIIOT M OTOMPAIOT HHPOPMALIUIO, TIOIYYEHHYIO U3 Pa3HBIX HCTOYHUKOB,;

eIICPEAOT COACPKAHUE B CKATOM U PA3BEPHYTOM BHJIE;

e1Ipe0o0pPa30BbIBAIOT MOJEIU C LEJIbI0 BBIABICHHUS OOIIMX 3aKOHOB, OINpPENENAIOIUX MPEAMETHYIO
00J1aCTh;

® CaMOCTOSITEIbHO MPEAIOJIATraoT, Kakas MH(popMaIys Hy>KHa JUIsl pelieHus] yueOHOH 3a/1a4H;

e JleNIal0T NpeAINoyIoKeHrne 00 nHpopMaLuu, KOTopast Hy>KHa [yl peleHus yueOHo 3a1auu;

® COIOCTaBISIOT W OTOMPAOT MH(OPMAIUIO, MOJYYCHHYIO W3 Pa3HbIX HCTOYHHKOB (CIIPABOYHHKH,
WNurepner).

KommynukatusHbie VY /I

VYyamuecss MOTYT HAy4UThCS

® YMEIOT BBINOJIHATH PA3JIUYHBIE POJIU B IPYIIIE;

® COTPYAHHYAIOT B COBMECTHOM PELICHUH 3a/1a4;

® YMEIOT OOPMIISITh MBICIIM B YCTHOM M MHUCbMEHHOM pe4y ¢ y4EeTOM CUTYalUd;

® YMEIOT ITPH HEOOXOAUMOCTH OTCTAUBATh CBOIO TOUKY 3PEHMS, apIyMEHTUPYA €¢;

® YMEIOT CIIyIIaTh JPYTUX, IBITAOTCA NPUHUMATD APYTYIO TOUKY 3PEHHS;

® TOTOBBI U3MEHUTH CBOIO TOUKY 3PEHMUS;

® YMEIOT B3IJISTHYTh HA CUTYAIMIO C MHOM MO3UIIMU U JOTOBOPUTHCS C JIFOJAbMU WHBIX TO3UIUH.
IIpenmerHbie

B cootBercTBUU ¢ DenepanabHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOT'O OOIIIEro
00pa3oBaHus IPeIMETHBIMU pe3yJIbTaTaMH U3ydeHus npeamMera "I'eomerpus” ABISIOTCS:
OOyuaronuiicst HOTYYUT BO3MOXKHOCTb

HAy4YUThCS:

OOyuaromnmiics Hay4uTCs:




epacrio3HaBaTh Ha 4YepTek,aX, PHUCYHKaX,
MOJIENISIX ¥ B OKPY)KAIOIIEM MUPE TIOCKUE U

IIPOCTPAHCTBEHHBIE reOMETPUUYECKUE
burypsr;

® Pacro3HaBaTh pa3BEPTKHU KyOa,
IIPSIMOYTOJIBHOT'O napajulesienunena,

MpaBWIbHON  NHUpaMUAbI, LUJIUHApPA U
KOHYCa;

® CTPOUTD pa3BEPTKU KyOa u
MPSIMOYTOJIBHOTO MapaJuleNenuea;
®OIpENCNATh 1O JHHEHHBIM  pa3Mepam
pa3BEpTKU (QUTYpHl JIMHEHHBIE pa3MephI
camoil GUrypsl 1 HA000pOT;

® BBIYHCIIATD 00BEM IPSMOYTOJIBHOTO
napaiesenumnesa;

®1I0JIb30BAThCS  A3BIKOM TI'EOMETPHUH s
OIMCAHMS TMPEIMETOB OKPYXKAIOMIET0 MHUpa
Y UX B3aMMHOT'O PACIIOJIOKECHHUS;

® pacrio3HaBaTh U U300paXkaTh Ha YepTEekKaxX U
pPUCYHKaxX TeoMeTpuyeckue (UTrypbl U HUX
KOH(UTypanuu;

®HAXOIUTh 3HAYCHHS JUIMH  JIMHEHHBIX
9JIEMEHTOB (GUTYp W WX OTHOIICHUS,
rpagycHyro mepy yraoB ot 0° go 180°,
NpPUMEHsIsl  ONpeZeNieHusi, CBOWCTBA U
npu3Haku (Guryp ©W HX  DIEMEHTOB,
oTHomIeHUs ¢uryp (paBeHCTBO, MojaoOUeE,

CUMMETpPUHU,  TIOBOPOT,  TapauIeIbHBINA
MepEeHocC);

®OICPUPOBATh C HAYAIBHBIMUA TIOHSATHUSIMHU
TPUTOHOMETPHH u BBITIOJTHSATH

3JIEMEHTapHbIE ONepaluy HaJl (QYHKIUSIMH
YIJIOB;

epellaTh  33Ja4yd  HAa  JOKa3aTelbCTBO,
ONMpPAasiCh Ha U3YYECHHbIE CBOMCTBA QUIYp U
OTHOLIEHUH MEXIYy HHUMH U INPUMEHISA
M3y4YEHHBIE METO/IbI I0KA3aTEIbCTB;

e pEIlIaTh HECIOXKHBIE 3a/1a4d Ha IIOCTPOEHUE,
MIPUMEHSA OCHOBHBIE AJITOPUTMBI
IIOCTPOEHHsT C TOMOIIBIO IUPKYId H
JIMHEHNKU;

epelIaTh MPOCTEHIINE IUIAHUMETPUYECKUE
3a/1a4y B IIPOCTPAHCTBE;

® IICIIOJIB30BaTh CBOMCTBA W3MEPEHUS JJIUH,
IJIOLIAJEH M YIJIOB IIPU PEIICHUM 3aJ1a4 Ha
HaxOXXJICHWE JUIMHBl  OTpe3Ka, JUIMHBI
OKPY)KHOCTH, JUIMHBI JyI'M OKPY>KHOCTH,
IpayCHOM MepHI yria;

®BBIYNCIIATh  IUIOIIAJAM  TPEYrOJILHUKOB,
IIPSIMOYT'OJIBHUKOB, IapajuieIorpaMM-MOB,
Tpanenuui, KpyroB U CEKTOPOB;

® HAYYUTHCS BBIYHCIIATH 00BEMBI
IIPOCTPAHCTBEHHBIX T€OMETpPUUYECKUX  (uryp,
COCTABJICHHBIX u3 IIPSAMOYTOJIBHBIX
HapajuIeICIUIIEI0B;

eyrnyOUTh H  pa3BUTh  MPEICTaBICHHUS O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax;

® IPUMEHSTH IIOHSTHE pa3BEPTKU TUISL
BBIIIOJIHEHUS IPAKTUYECKUX PACUETOB;
®OBJANECTh METOJAMM  pelIeHus 3a7ad  Ha
BBIYMCIICHUSI W JIOKa3aTelIbCTBA: METOAOM OT
IPOTUBHOIO, METOJOM I0J00us, METOJIOM

nepebopa BapHaAHTOB u METOJIOM
reOMETPUYECKUX MECT TOUCK;
eipuoOpecTu OIIBIT IIPUMEHEHUS

anreOpandeckoro W TPUTOHOMETPUYECKOTO
anmapata W WJed [ABIKEHUS NpU pElICHUU
TCOMETPHUYECKUX 3a/1ad;

®OBJIAJICTh TPAAUIIMOHHOW CXEMOW pelIeHUs
3a/lad Ha TIOCTPOCHUE C TOMOIIBIO IHUPKYIS U
TUHENKU: aHallu3, MOCTPOCHUE, J0Ka3aTeIbCTBO
U MCCIIeIOBAHNE;

®HAYYNTHCS pellaTh 3aJauyd Ha TMOCTPOSHUE
METOJIOM TE€OMETPUYECKOTO MecTa TOYeK U
METOJIOM MOJ00HS;

eIpUOOPECTH  OMNBIT  HCCIEIOBAaHUS  CBOMCTB
IUIAHUMETPUYECKUX  puryp ¢ MOMOUIBIO
KOMITBIOTEPHBIX IPOTPAMM;

¢ IPUOOPECTH OMBIT BHIOJHEHUS MPOEKTOB 10
TemaMm «l'eomeTpuyeckue mnpeoOpa3zoBaHUs Ha
wiockoctny,  «llocTpoeHne  OTpe3koB 1O
bopmye»;

® BEIUUCIISITH TUIOMIATU (DUTYpP, COCTABJICHHBIX W3
JIBYX W Ooree MPSIMOYTOJIBHUKOB,
napajieorpaMMoB, TPEYrOJbHUKOB, Kpyra u
CEeKTOPA;

® BBIUUCIISTH IO MHOTOYTOJIbHUKOB,
WCTIONIb3YSl  OTHOIIGHHS PABHOBENUKOCTH U
PaBHOCOCTABJIIEHHOCTH;

® IPUMEHSITH anredpanveckuii u
TPUTOHOMETPUUECKUN  ammapaT U HJAeu
JBVOKCHHSI TIPH PENICHUH 3a7a4 Ha BBIYUCIICHUC
Ioaied MHOTOYTOJTbHUKOB.

®OBJIAJICTh KOOPJMHATHBIM METOJIOM PCIICHUS
3a/1a4 Ha BBIUMCIICHHSI U JJOKA3aTeNIbCTBRA;

e IIpHOOpeCcTH OITBIT WCITIOJIb30BAHHUS
KOMITBIOTEPHBIX ~ MPOTpaMM  JIJIsT  aHajIu3a
YACTHBIX CIy4aeB B3aWMHOTO PACIOJIOKECHUS
OKPY>KHOCTEH U MPAMBIX;

®IPUOOPECTH OMBIT BBIMOJHEHUS TPOEKTOB Ha
Temy «lIpuMeHeHrne KOOpAMHATHOTO METOIa TIPH
pelIeHWH  3aJad  HAa  BBIYHCICHUS |
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®BBIUHCIIATh JAJIMHY OKPYXKHOCTH, MJMHY | [lOKa3aTeIbCTBA»,
IOYTU OKPY>KHOCTH; ®OBJIAJIETh BEKTOPHBIM METOJOM JUISl PELICHUS
® BEIYUCIIATh JJIWHBI JIMHEUHBIX JJIEMEHTOB 3aJa4 Ha BBIYUCIICHUA U A0KAa3aTCJIbCTBA,
GUryp ¥ UX YIVIbL, MCHOJB3Ys (OPMYJIbI | HPHOOPECTH ONBIT BHIIOJIHEHHUS NPOEKTOB Ha
JIMHBL  OKPY)KHOCTM W JUIMHBI  JyTd | TEMY «IIPUMEHEHUE BEKTOPHOIO METO/a IIPH

OKPYKHOCTH, (hOpMyJIbI TUTOMIaAeH Guryp; | PELIEHHMH 3a/1a4 HA BEIYMCIIEHUS U JI0KA3aTeNbCTBA
epeliaTh 3aJauyd  Ha JIOKA3aTENIbCTBO C
UCIIOJIb30BAHUEM bopmyn JUTUHBI

OKpPY>KHOCTH M JUIMHBI TYT'H OKPYXXHOCTH,
dhopmyn omaaei puryp;

epemiaTh MPaKTUYECKHUE 3a/1a41, CBS3aHHBIE C
HaXOXXJICHUEM TE€OMETPHUYECKUX BEIHYHH
(ucnonp3ys npu HEOOXOIUMOCTH
CIPAaBOYHHUKH U TEXHUYECKUE CPEJICTBA);

® BBIUUCIIATH AJUHY OTpe3Ka [0 KOOpAUHATAM
€ro  KOHIIOB; BBIUHCIATH  KOOPAUHATHI
CepeIMHBI OTPE3KA;

® IICTIONIb30BaTh KOOPAMHATHBIM METON st
M3y4YEHUs CBOWCTB NPSAMBIX U OKPYKHOCTEH;

®OMEpPUPOBATh C BEKTOPAMU: HAXOJUTh
CyMMYy H pPa3HOCTb JBYX BEKTOPOB,
3aJJaHHBIX ~ TEOMETPHYECKH,  HaXOIUTh
BEKTOD, PaBHBIA MPOU3BEICHUIO 33JaHHOTO
BEKTOpa Ha YHCJIO;

HAXOJHTb JUIsl BEKTOPOB, 3a/IaHHBIX

KOOPJAWHATAMH: JUTUHY TPSMBIX

2. COJEP)KAHUE TEM YYEBHOI'O KYPCA TEOMETPUU

Ne Temsl (paznensl) KonnuectBo | KonTponbHbie paboTh
4acoB
[ToBTOpEHHE 4
1. BexTops! 11 Konrtponsnas padora Ne 1
2. Mertona KkoopuHaT. 13 KonTponbras padorta Ne 2
3. CooTHoOIIEHUS MEX/ly CTOPOHAMU U 16 KonTponbnast padota Ne 3

yTJIaMU TPEYroJdbHUKA

4. JlivHa OKPY>KHOCTH M IJIOIIA/1b 11 KonTponbhas padora Ne 4
Kpyra

5. JIBYOKeHUS 6

6. HauanbHbie cBenenus us 3
CTepEOMETPUH

7. Hrorosoe noBTOpeHue 2




8. Pezepr 2

Uroro. 68

[ToBTOpeHue Kypca reomerpun 3a 8 kiacc (4 4.)

YetpipexyronabHuky. Ilnomans MHOroyroasHuka. [1ono0Hble TpeyroabHUKH. OKpYKHOCTb. 3HATh:
- OTIPEIeICHNE YeTHIPEXYTOJIbHUKOB, CBOICTBAa YETHIPEXYTOJbHUKOB, (POPMYIIBI ILIOMIAICH
YeThIPEeXyroJIbHUKOB, TeopeMy [Iudaropa, onpezneneHue NoJoOHBIX TPEYTrOJbHUKOB, MPU3HAKU
000U TPEYTOJILHUKOB ONPEETICHHE OKPY>KHOCTH, 3JIEMEHTOB, BIIMCAHHAs U ONMCAHHAS OKPY)KHOCTH,
LICHTpaJIbHbIE U BIIMCAHHbIE YIJIbl, BIUCAHHAS U ONMCAHHAS OKPYKHOCTH; IIOHATHE BEKTOpA , CyMMa U
Pa3HOCTb BEKTOPOB, IPABUJIO TPEYTOJIbHUKA U NTapajuiesiorpaMmma.
Bexropsr (11 4.)
[TonsTue BexkTopa. PaBeHcTBO BeKTOpOB. CI0’KEHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpA Ha
yucio. Pa3noxxeHue BeKTOpa 10 ABYM HEKOJIMHEAPHBIM BEKTOPAM.
KonTponpHas padora Nel mo teme: «BekTopbi»
Meton koopaunart (13 u)
Koopaunats! BekTopa. [Ipocrelimue 3a1a4u B KOOpAUHATAX. Y PABHEHUS OKPYKHOCTH U IIPSIMOM.
[TprMeHeHne BEKTOPOB U KOOPJMHAT MU PELICHUH 3a/1auy.
Kontponbnas padota Ne2 o teme: «MeToa KOOpIUHATY»
CooTHOIIICHHST M/J] CTOPOHAMH U YIIIaMH TpeyrojbHuKa. CKasipHOe Mpou3BeicHus: BeKTopoB ( 16 4.).
Tpeyronbauk. CUHYC, KOCUHYC, TAHI'€HC U KOTAHT'€HC OCTPOr0 yria NpsMOYIoJbHOTO TPEYroJbHUKA U
yrios ot 0° 1o 180°. Ipusenenue k octpomy yriy. OCHOBHOE TPHIOHOMETPHUECKOE TOXKIECTBO.
®opMmyIbl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC OJHOI0 U TOro *e yria. Teopema o miomaau
TPEYrojbHUKA, CHHYCOB U KOCUHYCOB, IPUMEPBI UX IPUMEHEHHUS AJIS BBIYMCIICHUS DJIEMEHTOB
TPEYroJbHUKA.
MHoroyrojabHUKH. Beimykibie MHOroyroinbHUKH. CyMMa yTiioB BBITYKJIOTO MHOTOYTOJIBHUKA.
Bnucannble v onMcaHHble MHOTOYTOJIbHUKH. [IpaBuiibHbIe MHOTOYTOJIbHUKHU. CKaIsipHOE IPOU3BECHHE
BEKTOPOB. YT0J MekAy HUMH. CKaJIsipHOE IPOM3BEICHUE BEKTOPOB BBIPAYKECHHBIE B KOOPAUHATAX.
KonTposabnas padora Ne 3 no teme: «COOTHOIIEHNE MEX]ly CTOPOHAMH U YTiIaMH TPEYTOJbHUKAY.
CkassipHOE TPOU3BENECHNUE BEKTOPOB»
JInHa OKPY)KHOCTH U TUIomaab kpyra (11 q).
[Tepumerp MHOTOYrONbHUKA. J[JIMHA OKPY>KHOCTH, YMCIO [ [; AIMHA AyTu.
[Inomanp kpyra u miIomaas CEKTOpa.
Kontponbnas pabora Ned no teme: «{MHa OKpY>KHOCTH M IIJIOIIAb KPyray
Jewxenus (6 4.)
OTto0pakeHue MIOCKOCTH Ha ceOsl. JIBHKeHHe IIOCKOCTH, BUJIbI ABMKeHUH. Cummerpus Gpuryp, oceBas
CUMMETpUS, apajuIeIbHbIA IEPEHOC, MOBOPOT, IEHTPaIbHasi CHMMETPHSL.
HauvasbHble cBenieHus u3 crepeomerpu (3 4.)
[IpsmoyronbHbIN napauienenunen, npusma u nupamuaa. O6semsl Tes. @opmyssl 00beMoB. Tena

BpAILICHUS U IOBEPXHOCTHU BPALLEHUS.

[ToBTOpeHue Kypca mianumerpuu (2 4.)
Peseps (2 u)



3.KaneHnapHo-TeMaTH4ecKoe MIIaHuPOBaHUE

Ypo Tema ypoka KonnuectBo yacon DNeKTpOHHBIE U(PPOBHIC
K Ne o0Opa3oBaTenbHbIE PECypPChI
Bcero KoHTtposbHbIE [IpoBepounsle
paboThI paboThl

1 TpeyroabHHUKH. https://fipi.ru

2 Pemrenue 3agad mo reMe: https://math100.ru
TpeyrosbHUKH.

3 UeThIpexyroJibHUKU. https://4ege.ru

4 Pemenue 3amay o teme: https://www.time4math.ru
YeThIpexyroJIbHUKU.

5) [TonsiTne BekTOpa. PaBeHCcTBO https://fipi.ru
BEKTOPOB

6 OTknaspIBaHUE BEKTOpA OT JAHHON https://math100.ru
TOYKHU

7 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB https://4ege.ru

8 Brruntanue BEeKTOpoB https://www.time4math.ru

9 Pemenne 3anau «Crnoxxenue u https://fipi.ru
BBIYMTAHUE BEKTOPOBY

10 |IIpou3BeneHue BEKTOpA HA YUCIIO https://math100.ru

11 [IpousBeneHre BEKTOpa HA YHUCIIO. https://4ege.ru

12 [IpumeHeHne BEKTOPOB K PEIICHUIO https://www.time4math.ru
3anau. CpeHsisi IMHUS Tpaneluu

13 Pemenue 3agau no reme «BekTopbD» https://fipi.ru



https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/

14 Pemenue 3amau mo reme «BekTopb» https://math100.ru

15 Kontponbnas padota Nel o reme https://fipi.ru
«BekTops».

16 Koopaunats! BekTopa. Paznoxenue https://math100.ru
BEKTOpA MO JIByM HEKOJUTUHEAPHBIM
BEKTOPaM.

17 CBs13bp MEXly KOOpJIMHATAMU https://4ege.ru
BEKTOpa U KOOPJIMHATAMHU €T0
HayJayia ¥ KOHIIA.

18 [Ipocretimue 3aga4u B KOOpIUHATAX. https://www.time4math.ru

19 [Ipocreiimume 3a1aun B KOOpAMHATAX. https://fipi.ru

20 Pemenue 3amay o reme: «MeTox https://math100.ru
KOOPJAMHATY.

21 Pemenue 3amay mo reme: «MeTox https://4ege.ru
KOOPJAMHATY.

22 Pemenue 3amay o reme: «MeTox https://www.time4math.ru
KOODJMHATY.

23 VYpaBHEHHE OKPYKHOCTH. https://fipi.ru
YpaBHEeHHE NIPSIMOM.

24 YpaBHEHNE OKPYKHOCTH. https://math100.ru
YpaBHeHHE NIPSIMON.

25 VYpaBHeHUE OKPY>KHOCTH. https://4ege.ru
YpaBHeHHE NIPSIMON.

26 Pemenune 3aga4u no teme «Meton https://www.time4math.ru
KOOpJMHAT.

27 Pemenue 3agad mo reMe «Meton https://fipi.ru
KOOpJMHATY.

28 Kontponbnas padota No2 o teme https://math100.ru

«Meton KOOpAUHAT.



https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/

29

Cunyc, kocuHyc, Tanrenc. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.

https://4ege.ru

30 Cunyc, kocunyc, Tanrenc. OCHOBHOE https://fipi.ru
TPUTOHOMETPHUYECKOE TOXKIECTBO.

31 ®opMynbl  nipuBencHus. DPopMyIIbI https://math100.ru
U1l BBIYMCIICHHSI KOOPAMHAT TOUKH.

32 ®opMynbl  npuBeneHus. DopMyITbI https://4ege.ru
U1l BBIYMCIICHHSI KOOPAMHAT TOYKH.

33 Teopema o TI0MAM TPEYTOJIbHUKA. https://www.time4math.ru

34 Teopema CUHYCOB, TeopeMa https://fipi.ru
KOCHHYCOB.

35 Pemenue TpeyroibHUKOB. https://math100.ru

36 Pemenue TpeyroabHUKOB. https://4ege.ru

37 Pemenue TpeyroibHUKOB. https://www.time4math.ru

38 Pemenue TpeyroabHUKOB. https://fipi.ru
W3mepuTenbHble paboTHI.

39 Pemenue 3amau mo teme: https://math100.ru
«COOTHOILIEHUS] MEXYy CTOPOHAMHU U
yIJIaMHU TPEYroJbHHUKaY.

40 Pemenue 3amau mo teme: https://4ege.ru
«COOTHOILIEHUS] MEXYy CTOPOHAMHU U
yIJIaMHU TPEYroJbHHUKaY.

41 CkansipHO€ MPOU3BE/IEHUE BEKTOPOB. https://www.time4math.ru

42 CkansipHO€ ITPOU3BEIEHNE BEKTOPOB https://fipi.ru
B KOOpJIMHATAX.

43 [IpumMeHeHne cKaJIIpHOTO https://math100.ru

MMPOU3BCACHUS BCKTOPOB K PCHICHUTIO
3aaad.
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https://4ege.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/

44

Kontponbras padota Ne3 no teme
«COOTHOIIIEHUE MEXKIAY CTOPOHAMHU U
yIIIaMHU TPEYTOJIbHHUKA

https://4ege.ru

45 IIpaBuibHBIE MHOTOYTOJIBHUKHU. https://www.time4math.ru

46  |OKpYXHOCTH, OITUCAHHASI OKOJIO https://fipi.ru
MIPaBHJIBHOT'O MHOTOYTOJIbHHKA.

47  |OKpy>XHOCTb, BIICAaHHAs B https://math100.ru
MIPABWJIbHBIII MHOTOYTOJIbHUK.

48 OKpy>KHOCTb, OTIMCAHHAS U https://fipi.ru
BIIMCAHHAs B IPABUIIBHBIH
MHOT'OYTOJIbHUK.

49 DopmyJIbl U1 BBIYUCIEHUS TUIOLIAIN https://math100.ru
MPaBUIILHOTO MHOTOYTOJIbHUKA, €TI0
CTOPOHBI U pajinyca BIHCAHHON
OKPYKHOCTH.

50 [TocTpoeHue npaBUIBLHBIX https://4ege.ru
MHOT'OYTOJIbHUKOB

ol JlnvHa OKpYKHOCTH. https://www.time4math.ru

52 JlinHa 1yTU OKPYXHOCTH. https://fipi.ru

53 [Tnomane kpyra. [Inomanp https://math100.ru
KpPYTrOBOT'O CEKTOpA.

54 Pemenue 3agau no reme «/[nmna https://4ege.ru
okpyxHocTH. [Imomans kpyray.

55 Kontponbnas pabota Ne4 o teme: https://www.time4math.ru
«/lnHa OKPYKHOCTH U TIOMIATh
Kpyray.

56 OToOpakeHue MIOCKOCTH Ha ceOsl. https://fipi.ru
ITonsTHE OBYKEHUS.

57 CummMmertpust. https://math100.ru
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https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/

58 [TapannensHebrit nepenoc. [ToBopoT. https://4ege.ru

59 [TapannensHbrit neperoc. [ToBopoT. https://www.time4math.ru

60 Pemenue 3amay mmo reme: https://fipi.ru
«JIBUKEHUS».

61 O06001eHne MaTepraia 1o TeMe: https://math100.ru
«JIBUKEHUS».

62 [Ipeamer crepeomeTpun. https://4ege.ru
MHOrOrpaHHMKH.

63 [Tpusma. [Tapamtenenure. https://www.time4math.ru
Hununap. Konyc. Chepa. Hlap.

64 AKCHOMBI CTEpPEOMETPHH. https://fipi.ru

65 HroroBoe noBropenne. HauanpHbie https://math100.ru
TCOMETPHUYECKUE CBEICHHSI,
napaJuieNbHbIE MPsMbIC.
TpeyronbHuk. Pemenue
TPEYTOJbHUKOB.

66 HToroBoe moBTOpPEHHE. https://4ege.ru
YetbipexyronbHUKUA. OKPYKHOCTb.

67 Peseps https://www.time4math.ru

68 Peseps https://fipi.ru
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https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/
https://math100.ru/
https://4ege.ru/
https://www.time4math.ru/
https://fipi.ru/

4 KOHTPOJIbHO- OLIEHOYHBI ®OH/T
Kputepun 1 HOpMBI OIIEHKH 3HAHUH, YMEHUH M HAaBBIKOB 00yYaroIuXcs

Texkyuuii KOHTPOJIb YCBOEHUS MaTepHasa OCYLECTBIISIETCS yTEM YCTHOI'O MM MUCbMEHHOT'O OIIpOca.
[lepuonuyecky 3HaHUS 1 YMEHUS 110 PONCHHBIM TEMaM IPOBEPSAIOTCS MUCbMEHHBIMU KOHTPOJIEHBIMU
WIM TEKCTOBBIX 3aJJaHUSIMH.

[Ipu TectupoBanuu Bee BepHble 0TBETHI OepyTcs 3a 100%, Tora oTMeTKa BBICTABIISETCS B COOTBETCTBUU
¢ Tabnuueii: [IporieHT BhImoHeHUs 3aaaHus/OTMeTKa

95% u 6oree — OTIUYHO

80-94%% - xoporio

66-79%% - ynoBiI€TBOPUTEIHEHO

MeHee 66% - HeyZJOBIETBOPUTEIBLHO

[Tpu BBITOTHEHUH TPAKTUYECKOM pabOTHI U KOHTPOJIBHON pabOTHI:

Copneprxanue n 00beM MaTepHasa, MoUIeKAIIETO MPOBEPKE B KOHTPOJILHOU paboTe, onpeaessiercs
nporpammoii. [Tpu npoBepke ycBOCHHs MaTepHalia BbISBISICTCS TIOJHOTA, IPOYHOCTh YCBOCHUS
yqyalquMucs TCOpUr U YMCHUC MMPUMCHATH €€ Ha IIPAKTUKE B 3HAKOMBIX U HC3HAKOMBIX CUTYyallHUAX.
OTMeTKa 3aBUCUT TaKXkKe OT HAJIMYKS U XapaKTepa MOrPerIHOCTeH, TOMYIIEHHBIX YUalliMUCS.

* rpy0ast ommOKa — TMOTHOCTHIO UCKAKEHO CMBICIIOBOE 3HAUCHUE ITOHSTHS, ONIPEICIICHHSI,

* IOTPELITHOCTh OTPAKAET HETOUHBIC (POPMYIIUPOBKH, CBUJICTEIILCTBYIONINE O HEYETKOM IPEICTABICHUN
paccMaTpuBaeMoro 00beKTa;

* HEJI0YET — HEMPABUWIBHOE MPEICTAaBICHUE 00 00BEKTE, HE BIMSIONIETO KapAMHAIBHO Ha 3HAHHUSI
oTpeiesICHHBIC TPOTPaMMOU 00YICHHSI,

* MEJIKHE MOTPEITHOCTH — HETOYHOCTH B YCTHOW M MMUCbMEHHOM peuH, He MCKaKAIOIINE CMBICIIAa OTBETA
HJIN pCUICHUA, CﬂyqaﬁHBIe OIINUCKH U T.II.

DTajJ0HOM, OTHOCUTEIBHO KOTOPOTO OIICHUBAIOTCS 3HAHUS YUAIlUXCsl, ABIIAETCS 00s3aTeIbHBI MUHUMYM
COJIepKaHUs IO TAaHHOMY MPEIAMETY.

VY CTHBIN OMPOC OCYIIECTBIISETCS Ha KaXKIOM Ypoke (IBpUcTHUEcKas 6ecena, onpoc). 3agadyeil yCTHOTO
OTIpoca SIBIISIETCS HE CTOJIBKO OIICHHUBAHUE 3HAHUM yUaluXcs, CKOJIBKO OMpeeNieHue MpoOIEeMHBIX MECT B
YCBOCHUU y‘-Ie6HOl"O mMarcepuaia u q)HKCHpOBaHI/Ie BHUMaHUW YYCHHUKOB Ha CJIOKHBIX IMTOHATUAX, ABJICHUAX,
nporiecce. OleHKa YCTHBIX OTBETOB YUaIIHXCA.

OTBeT OLIEHWBAETCS OTMETKOM «5», €CITM YIEHUK MOJTHO PACKPBUT CO/IEpKaHUe MaTepualia B 00beMe,
MPEyCMOTPEHHOM MPOTPaMMO; U3JI0KHI MaTepuall IPaMOTHBIM SI3bIKOM B OIPEIETICHHON JTOTHYeCKO
MI0CJIEIOBATEIBEHOCTH, TOYHO UCIIOJIB3Ys TEPMUHOJIOTHIO TaHHOTO TIpeMeTa KaK y4eOHOoH

JTUCITUTIMHBL, PABUIHHO BBIMIOIHII PUCYHKH, CXEMBI, COTYTCTBYIOIINE OTBETY; MOKa3al YyMEHHE
HITIOCTPUPOBATH TCOPECTHICCKUC IMOJIOKCHHUA KOHKPETHBIMU IIPUMEpAMU; ITPOACMOHCTPHUPOBAJI YCBOCHHC
paHee U3YYEHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMUPOBAHHOCTH M YCTOWYMBOCTD UCIOJIB3YEMBIX TIPU
OTBCTC YMCHI/Iﬁ 1 HAaBBIKOB, OTBCYaJI CAMOCTOSATCIIBHO oe3 HaBOOAIIUX BOITPOCOB YUYUTCIIA. Bo03MOXKHEI
OJIHa — IBE€ HETOYHOCTH MPHU OCBEIIEHUU BTOPOCTENIEHHBIX BOMPOCOB WJIM B BBIKJIaIKaX, KOTOPbIE YUEHUK
JIETKO MCIIPABHJI 110 3aMEYAHHIO YUUTEIIS.

OtgeT oueHnBaeTcst oTMeTKOM «4,. Eciii 0TBET y0BIETBOPSAET B OCHOBHOM TPeOOBaHUSAM Ha OTMETKY
«5», HO IIpU 3TOM MMEET OJUH U3 HEJOCTATKOB: JOIYLICHBI OAUH-1Ba HEN0YETA IIPA OCBELIEHUHU
OCHOBHOTI'O COZIEp>KaHUs OTBETA, UCIIPABIICHHBIE 110 3aMEUaHUIO YUUTENs; JOMYIIEHbI OINOKa UK Oosee
JBYX HEJIOYETOB IIPU OCBELICHUU BTOPOCTEIIEHHBIX BOIIPOCOB WX B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE T10
3aMEUYaHUI0 YYUTEIS.

OTmeTka «3» CTaBUTCS B CIACAYIOIIUX CIy4asX: HEMOJIHO WIN HENOCIeI0BaTEIbHO PACKPBITO
coJiepKaHue MaTepuaia, Ho MoKa3aHo o0lee MOHUMaHUe BOIPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUS,
JIOCTAaTOYHBIE JUISl JAIbHEHUIIEro YCBOEHUS MPOTPpaMMHOT0 MaTepHasia onpeeseHHbIe HaCTOALIEeH
IPOrpamMMoi.
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OTMeTKa «2» CTaBUTCS B CISAYIOIINX CIY4asx: HE PACKPBITO OCHOBHOE COAEp)KaHUE YIeOHOTrO
Mmarepuana; OOHapyKEHO HE3HAaHHE WM HEMOJIHOE TOHMMaHUe YUEHUKOM OoJbIIeH niu Hanbosee
Ba)XKHOH yacTu y4eOHOro MaTepHaia; JOMYIIEeHbl OIIMOKH B ONPEICICHUH MTOHITUH, IPH UCTIOIH30BAHUT
CIEIIMAJIBHOM TEPMUHOJIOTUH, B PUCYHKAX, CXEMAX, B BBIKJIA/IKaX, KOTOPBIE HE HCIIPABJICHBI I10CTIE
HECKOJIbKUX HaBOJSIIMX BOIIPOCOB YUHUTEIIS.

OtMmetka «1» cTaBUTCS B CIEAYIOIIUX CIIy4asX: YYEHHUK OOHAPYKWJI MOJHOE HE3HAHWE Y HETIOHUMAaHKE
M3y4aeMoro y4eOHOro mMaTepuania; He CMOT OTBETUTh HU HA OJIMH U3 MTOCTABJIEHHBIX BOIMPOCOB IO
M3y4aeMOMY MaTepuaily; OTKa3ajcsi OTBEYaTh HA BOIPOCHI YUUTEIIS.

KonTtpoabsnas padora Nel

[Ipenmer: MaTematuka
Knacc : 9
By kKoHTpOIISI: TEKYIIUHA (TEMaTHYECKUN )

Haznauenue KOHTPOJIBHOW PaOOTHI: OIIEHUTH YPOBEHb OCBOSHHS KaXKIBIM 00YJaIOMMMCS Kilacca
coJiepKaHusl y4eOHOro MaTepralia 1o TeMaM: TMOHSITHE BEKTOpa, CII0)KEHNE W BEIUUTAHUE BEKTOPOB,
YMHOXEHHUE BEKTOpA Ha YUCIIO, IPUMEHEHUE BEKTOPOB K PELICHUIO 3ajay.

Crnenuduxanus KM 11 npoBefieHNss KOHTPOIbHON paboThI
Temarnueckast KOHTposIbHAs paboTa COCTOUT U3 4 3a/laHui, TPU U3 KOTOPBIX SBIISAIOTCA
3aJaHUsIMUA 0A30BOTO YPOBHSI, & OHO — 33JJaHUEM TTOBBIIIICHHOTO YPOBHS.
Ha Bbimonnenue pabotsl oTBoauTCS 40 MUHYT, HA UHCTPYKTaX — 5 MUHYT.

HepequL QJIEMCHTOB IMMPCAMCTHOI'O COACPKAHUA, ITPOBCPACMBIX HA KOHTpOJ’IBHOﬁ pa60Te

Kon Omnwucanue 3JeMEHTOB MTPEIMETHOTO COJICPIKAHUS

7.6.1 Bekrop, ynHa (MOyJb) BEKTOPA

7.6.2 PaBencTBO BEeKTOpPOB

7.6.3 Omnepanuu HajJ BEKTOpaMH (CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPa Ha YUCIIO)

7.6.5 KomnmHaeapHbie BEKTOPHI, Pa3IoKEHHE BEKTOpA 10 IBYM HEKOJUTHHEAPHBIM
BEKTOpaM

7.3.3 Tpaneuus, cpeHss TMHUS TPANCIUU; paBHOOSAPEHHAS TPaTIeIIHS

PaCHpeI{CJ’ICHI/IC 3aJIaHUH I10 YPOBHAM CJIIOKHOCTHU, IIPOBECPACMBIM 3JICMCHTAM, YPOBHIO ITIOATOTOBKH,
THUIIaM SaI[aHI/Iﬁ N BPCMCHU BBITIOJIHCHUS TPCACTABJICHO B Ta6n1/1ue.

ITpume
pHOE
Ne YpoBeHb MakcumanbHbl BpeMs
3a/laHus CII0)KHOCTH it Gamn K3C BBITOJ
HEHUS
3a/IaHMs
1 bazosblit 2 7.6.1 10 Mmun
7.6.2
7.6.3
2 bazosblit 2 7.6.1 10 mun
7.6.2
7.6.3
7.6.5
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3 BbazoBriii 3 7.3.3 10 MuH
4 IloBeImIeHH 3 7.6.1 10 MuH
BIM 7.6.2
7.6.3

IIkana nepeBoaa nepBUYHOrO 0aJ171a 32 BbINOJHEHNE Pa00Thl B 0OTMETKY 10 NATHOAIIbHOMI
HKaJje:

[TepBuunbIi Oamt 0- 4- 7- 10
3 6 9
OIICHKA 2 3 4 5
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Texcm Konmpoavhoii padbomuol
I sapuanm

I. Haueptute oBa nekonnnHeapHuiX Bektopa g u b, [Tocrpoiite Bek-

1+ = -
TOpbI, PaBHbIE: a) Ea +3b; ©) 2b—-a.

2. Ha cropone BC pomba ABCD nexut Touka K tak, uto BK = KC,
O - Touxa nNepecedyeHus Auaroxanel. Buipasute BexTOphI 40,
AK, KD uepes cekrops! a=AB w b= AD.

3. B pasHobenpeHHO# Tpanewuy BHICOTA JenuT Oonsilice 0CHOBAHHE
Ha OTpe3Ky, pasele 5 M 12 cM. Halinute cpennion aunuio Tpane-
[THH.

4*,B TpeyromsHuke ABC O - Touka Nepecedenns meIuan. Boipasure

BEKTOp Ea UEpe3 BEKTOPD! E:A—B. H B"—'ZE

11 gapuanm
1, HauepTure 1Ba HEKONIMHEADHMX BeKTopa M W 7. Iloctpoiite

1 — - -~ e
BEKTOpbI, pABHbIE: ) Em +2n; 6) 3n—m,

2. Ha cropone CD xBampata ABCD newur Toyka P TaK, uto
CP=PD, 0 - 1ouxa nepecedenHs nuamHaneH Bblpaame BEKTO-
pb! BO, BP, PA Yepes BEKTOphl X = BA n y BC.

3. B pasHoOeapeHHO# Tpaneuuu OZuH U3 yrioB paseH 60°, Hokosas
cTOpoHa paBHa § cM, a MeHblLee ocHOBaHMe 7 cM. Haiigure cpel-
HIOK0 THHMIO TPANEUHH.

4*.B Tpeyronbuuke MNK O - Toyka mepecedeHns MeIHaH,

MN =% MK=35 MO=k-(%+7). Haiigure uncno k.
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KonTpoabHast padora Ne2

[Ipenmer: MaTemaruka
Kiacc : 9
Bua xoHTpons: TeKymuii (TeMaTuYeCcKuii)

Haznauyenne KOHTpOJIbHOU PabOTHI: OLICHUTh YPOBEHb OCBOCHHS KaXK/IbIM 00yJaromMuMcs Kiiacca
coJiepKaHusl yueOHOro MaTepuana 1o TeMaMm: KOOPAUHAThHI BEKTOpa, MPOCTEHIIINE 3a/1a4H B
KOOpJMHATAaX, YPaBHEHUE OKPYKHOCTHU U MPAMOI.
Crnemudukanus KM s npoBeneHust KOHTPOIbHOM padoThI
Tematuueckas KOHTpoJIbHAS paboTa COCTOUT U3 4 3a/laHui, TPU U3 KOTOPBIX SBISIOTCA
3a/laHusIMU 0a30BOTO YPOBHS, 4 OJTHO — 33/IaHUEM TIOBBIIIICHHOTO YPOBHSI.
Ha BemmosiHeHne pabotel oTBoAUTCS 40 MUHYT, HA HHCTPYKTAX — 5 MUHYT.

[lepeueHb 351EMEHTOB NPEAMETHOTO COAEPKAHUS, IPOBEPSIEMbIX Ha KOHTPOJIbHOM paboTte

Kon OnucaHue 3JI€MEHTOB MPEAMETHOTO COJCPIKaHHS

7.6.1 Bekrop, minHa (MOyb) BEKTOpa

7.6.5 KonnmHeapHbie BEKTOPBI, pa3iokeHHe BEKTOPA 10 IByM HEKOJTHHEAPHBIM
BEKTOpaM

7.6.6 Koopaunats! BekTopa

6.2.2 Koopaunatel cepeuHbl oTpe3ka

6.2.3 dopmyra pacCTOSIHUS MKy ABYMsI TOYKaMHU TNIOCKOCTH

7.2.2 PaBHOOepEeHHBII 1 PABHOCTOPOHHUHN TPEYronbHUKH. CBOMCTBA M MPU3HAKH
paBHOOEIPEHHOTO TPEYTOJIbHUKA

6.2.5 YpaBHEHHE OKPYKHOCTU

PaCHpe,I[CJ'ICHI/IC 3aJaHuM 110 YPOBHAM CJIIOKHOCTHU, IIPOBECPACMBIM 3JICMCHTAM, YPOBHIO ITIOATOTOBKH,
TUNaM 3aJaHui 1 BPEMCHHU BBIITOJIHCHUS ITPEACTABIICHO B Ta6J'II/II_Ie.

[Ipnme
pHOE
No YpoBeHb MaxkcumanbHbI BpeMs
3aJJaHUs CII0KHOCTH 1 Oamn K5C BBINOJI
HEHUSA
3aJaHus
1 bazoBbrit 1 7.6.1 8 MuH
7.6.6
2 bazoBorit 2 6.2.3 8 MuH
6.2.5
3 BbazoBbrit 3 6.2.2 12 muH
6.2.3
7.2.2
4 IloBeIIEHH 3 6.2.3 12 MuH
BIM

IIIxaja nepeBoa NEPBUYHOIO 0aJ1JIa 32 BBINOJHEHHE Pad0ThI B OTMETKY 110 NMATHOANILHON
HKaJje:

[TepBuyHbIi Gant 0- 3- 6 - 9
2 5 8
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OLICHKa
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Texcm KonmpoavbHOU pabomut

1 sapuanm
— 1 — -

1. Hahnute koopAMHATHL W JIHHY BEKTOPA 4, ECIH a:Sm—n,

m{—B; 6}, n{Z; —2}.

2. Hanumute ypaHenue OKpYRHOCTH ¢ UeHTpoM B Touke A (-3; 2),
mpoxopswei yepes touxy B (0; -2).

3. Tpeyronshux MNK 3aztan koopTuHatamy csoux sepwit: M (-6; 1),
N2 4),K(2;-2).
a) Jlokaxute, 4ro AMNK - pasrioGenpernslil,
6) HaiinuTe BRICOTY, IPOBENCHHYIO H3 BepIIHKb M.

4* Hatinute koopnunatsl Toykn N, nexawei Ha ocu alcurcc U pas-
HoynanenHoit ot Touek P (-1; 3)n K (0; 2).

i1 sapuanin

—

» - - ] —_
1, Haiaure koopaunatsl u JuKY Bekiopa b, ecnu b:Ec~d,

m{6; 42}, d{l; —2}.

2. Hanumute ypasieHue OKpYKHOCTH ¢ ucHTpom B Touke C (2; 1),
mpoxossiLer yepes rouky D (5; 5).

3 Tpeyroaskux CDE 3anan koopmnatamu cowx sepumn. C (2; 2),
D(6;5), £(5;-2).
a) Jlokaxure, yro ACDE - pasholeapernbi,
0) Haiijnte Ouccekrpucy, nposejienHylo u3 Bepimus C.

4* Halizure KoOpanHATH TOUKH A, AEXaWEH HA OCH OPMHAT M PaB-
HOy/1anehHOM ot Touek B (1;-3)u C(2; 0).
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KonTpoabHas padora Ne3

[Ipenmer: MaTemaruka
Knacc : 9
Bun koHTpost: TeKymui (TeMaTUUeCKNUi)
Ha3nauenue KOHTPOJIbHOW PaOOTHI: OLIEHUTh YPOBEHb OCBOSHHS KaXKIBIM 00YJaIONMMCS Kilacca
coJiepKaHus yueOHOro MaTepualia o TeMaM: CHHYC, KOCUHYC U TAHT'€HC yTJIa; COOTHOIICHUS MEXITY
CTOPOHAMH U YIVIAMU TPEYTOJIbHUKA; CKAJISIPHOE MPOU3BEICHUE BEKTOPOB
Crnenuduxanus KUM st mpoBeaeHns: KOHTPOJIBHOM paboThI
Temarnueckas KOHTpoJIbHAsL paboTa COCTOUT U3 4 3alaHui, TPU U3 KOTOPBIX SBIISIFOTCS

3aJjaHUAMU 0a30BOr0 YPOBHS, @ O/IHO — 3a/1aHUEM ITOBBIIIEHHOTO YPOBHH.

Ha Brimonnenue pabots! orBoANUTCS 40 MUHYT, HA HHCTPYKTaX — 5 MUHYT.

[lepeueHb 351eMEHTOB NMPEAMETHOTO COJEPIKAHUS, POBEPSIEMBIX Ha KOHTPOJILHOM paboTe

Kon Onucanue >JIEMESHTOB npeaAMCTHOI0 COACPKAHUA

7.2.10 Cunyc, KOCHHYC, TAHT'€HC OCTPOTO yria MPSMOYToJIbHOTO TPEYroJbHUKA U YTIIOB
ot 0¥ o 1800

7.2.11 | Pemenue npsSMOYTOJIBHBIX TPEYTOJIBHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. TeopeMa KOCHHYCOB U TEOpEMa CHHYCOB

7.5.7 [Tmomaae TpeyroiabHUKa

7.6.4 VYroa Mexay BEKTopamu

7.6.6 Koopaunatel BekTopa

7.6.7 CkansipHO€ MPOU3BE/ICHUE BEKTOPOB

6.2.3 Dopmyna pacCTOSIHUS MEXKAY ABYMS TOUKaMH IJIOCKOCTH

Pacrnipenenenue 3a1anuii 10 ypOBHSM CII0KHOCTH, IPOBEPSEMBIM 3JIEMEHTAM, YPOBHIO IOJTOTOBKH,
TUIIaM 3aJ]aHUi ¥ BPEMEHU BBITIOJHEHUS MPECTABICHO B TaOJIHIIE.

ITpume
pHOE
No YpoBeHb MaxkcumanbHbI BpeMs
3a7aHus CIIOKHOCTH 1 Oamn K5C BBINOJI
HEHUSA
3aaHus
1 bazoBwrit 2 7.2.10 6 MuH
7.2.11
2 bazoBrri 2 7.2.10 6 MuH
7.2.11
3 bazoBwrit 3 6.2.3 13 MuH
7.6.4
7.6.6
7.6.7
4 IloBeIIEHH 3 7.2.10 15 MuH
BIN 7.5.7

IIIkana nepeBoaa NepBUYHOr0 0a/1J1a 32 BbINOJHEHHEe Pad0Thl B 0TMETKY N0 NATHOAIILHOM
HIKaJje:
‘ [TepBuunbIii Oamn ‘ 0- ‘ 4- ’ /- ’ 10
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OLIEHKa
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Texcm KonmpobHol padomot

I sapuanm
1. B tpeyronshuke ABC £A4 =45°, ZB=60°, BC= 3W2.
Haiinure AC.
2, Jlge cTOpPOHBI TpeyroJbHHKA paBHb 7 ¢cM W 8 cM, a yroa mexay
HuMH paeed 120°, Haiqute TpeTbio CTOPOHY TPEYTOJIbHUKA,
3. Ompenennte Bup Tpeyroashuka ABC, ecnin A (3; 9), B (0; 6),
C4;2).
4.*B tpeyronsunke ABC AB = BC, ZCAB = 30°, AE - Guccexrpuca,
BE = 8 cm. Halinure nowans tpeyrosnsinka ABC.
IT gapuanm

1. B tpeyronsinke CDE ZC=30°, ZD=45°, CE = 542
Haiaute DE.

2. Jlse CTOPOHLI TPEYrONBHUKA PaBHbI J CM M 7 €M, a Yrojl Mexay
HuMK paeH 60°. Haiigute TpeThio CTOPOHY TpEyronbHUKA.

4.*B pombe ABCD AK — Guccexrpuca yrna CAB, ZBAD = 60°, BK =
= |2 cm. Haaure nnowans poMoa.
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KonTpoabHas padora Ne 4

[Ipenmer: MaTemaruka

Kiace : 9

Bun koHTpost: TeKymui (TeMaTUUeCKNUi)

Ha3nauenue KOHTPOJIbHOW PaOOTHI: OLIEHUTh YPOBEHb OCBOSHHS KaXKIBIM 00YJaIONMMCS Kilacca
coJiepKaHus y4eOHOro MaTepuasa 1o TeMaM: IPaBUWIbHBIH MHOTOYIOJIbHUK; OKPYKHOCTb, OITMCaHHas
OKOJIO MPaBUJIBHOI'O MHOTOYTI'OJIbHUKA; OKPYKHOCTh, BIMCAHHAs B IIPaBUJIbHBII MHOT'OYT'OJIBHUK;
JUINHA OKPYKHOCTH; IUIOILAAb KpyTa; MJIOUIalb KPYTOBOI'O CEKTOpA.

Crnenuduxanus KUM st mpoBeaeHns: KOHTPOJIBHOM paboThI
Tematuueckas KOHTpoJIbHAS paboTa COCTOUT U3 4 3a/laHui, TPU U3 KOTOPBIX SBIISIOTCA
3aJaHUsIMUA 0a30BOTO YPOBHSI, & OHO — 33JJaHUEM IOBBIIICHHOTO YPOBHS.
Ha BemmosiHeHne pabotsl oTBoAUTCS 40 MUHYT, HA HHCTPYKTaX — 5 MUHYT.

[lepedeHs 351eMEHTOB MPEAMETHOTO COJIEP KaHUs, IPOBEPSEMbIX Ha KOHTPOJILHOM padboTte

Kon Omnwucanue 3JeMEHTOB MTPEIMETHOTO COJICPIKAHUS

7.3.5 [IpaBrIIbHBIE MHOTOYTOJIBHUKH

7.4.6 Brincannslie u onvcaHHbIE OKPY)KHOCTH PAaBUIBHOTO MHOTOYTOJIbHUKA

7.5.1 JlnuHa oTpe3Ka, JUIMHA JOMaHOM!, IEpUMETP MHOTOYTroJIbHUKA. PaccTosnue ot

TOYKH JI0 IPSMOU

7.5.2 JlniHa OKpyXHOCTH

7.5.7 [Tnomane TpeyroiabHUKA

7.5.8 [Tnomaae kpyra, miIomaas CeKTopa

PaCHpe,I[CJ'ICHI/IC 3aJaHuM 110 YPOBHAM CJIIOKHOCTHU, IIPOBECPACMBIM 3JICMCHTAM, YPOBHIO ITIOATOTOBKH,
TUNaM 3aJaHui 1 BPEMCHHU BBIITOJIHCHUSA ITPEACTABIICHO B Ta6J'II/II_Ie.

[Ipnme
pHOE
No YpoBeHb MaxkcumanbHbI BpeMs
3aJaHus CII0KHOCTH 1 Oayn K5C BBINOJI
HEHUS
3aaHus
1 bazoBorit 2 7.3.5 8 muH
7.4.6
7.5.2
7.5.8
2 bazoBrri 2 7.3.5 8 MuH
7.4.6
7.5.2
7.5.8
3 BbazoBbrit 3 7.35 13 mun
7.4.6
7.5.1
4 IToBbIIeHH 3 7.5.7 15 MuH
BIN 7.5.8
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IIIkaja nepeBoa NEPBUYHOIO 6aJ1JIa 32 BBINOJHEHHE padoThl B OTMETKY IO NATHOAJILHOM
KaJjie:

[TepBuyHbIi Gant 0- 4- I 10
3 6 9
OIICHKa 2 3 4 5
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Texcm KonmpoavHO padomot

I eapuanm

1.

2.

HafiiuTe miowaie Kpyra v AJMlly OrpaHdYHBAIOLIEH €ro OKpYX-
HOCTH, €c/in CTOPOHA NPAaBHILHOTO TPEYTONBHHKA, BIUCAHHOTO B
Hero, pasHa 5‘\/5 CM.

Briuncnute AAMHY IyrH OKPYKHOCTH C pasuycoM 4 CM, €CliH ee
rpajaycHas mepa pasia 120° Yemy pasHa nnowansr COOTBETCT-
BYIOLLETO JAHHOMN qyre KpyroBoro cekropa?

TlepuMeTp NpaBUIBHOTO TPEYTONbHUKA, BIHMCAHHOTO B OKPYXK-
HOCTb, paBeH 63 nm. Haitanre NEPHMETP TIPABHIIBHOTO UIECTH-
YroJbHHKE, ONMUCAHHOTIO OKOJI0 TOH Xe OKPYIKHOCTH.

4*.Puc. 278 HaliauTe niomans 3alUTPUXOBAHHOK Ha pUCYHKE dury-

pbi, ecnu BC =4, ZBAC = 30°, O — ueHTp OKPYKHOCTH.

IT sapuanm

1.

HaiinuTe nnowans Kpyra M JUITHHY OTPaHHYHMBAONIEH €ro OKpyX-
HOCTH, €CNIH CTOPOHA KBAJIpaTa, OMHMCAHHOTO OKONO HErD, pasHa
6 cM.

Briuncenure annHy Myru OKpY:KHOCTH ¢ pagnycoM 10 cm, ecmn ee
Tpanycias mepa pasHa [50° Yemy paBHa nioinaas COOTBETCT-
BYIOWErD NAHHOH AYre KPYI'OBOro cektopa?

Ilepumerp KmaspaTa, ONHCAHHOTO OKOJIO OKPYKHOCTH, paBeH
16 am. Hafinime nepymMeTp NpasunbLHOTO MATHYTONBHHKA, BOUCAH-
HOTO B 3TY KC OKPYKHOCTb.

4*.Puc. 279. HaiiguTe miIomage 3awrpuxoBaHHON Ha pUCYHKE dury-

phi, €ciiH O — LEHTP OKPYAKHOCTH C AHAMETPOM 1072 .

Puc 278 Puc 279
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5.YUEBHO - METOJIMYECKHI1 KOMJIEKC

Ne Hazsanue KJIacc ®UO aBropa |M3marenbctBo | ['on uzpanus
y4eOHUKa
1 I'eomerpus 9 ArtanHacsiH M. 2018-2021
7-9 JI.C., [Tpocsernienue
Bbyry3oB B.®.,

Kamomiies C.b.
v JIp.
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