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MHNOACHUTEJBHASA 3AIINCKA

BaxHocTh yueOHOro Kypca reoMeTpuM Ha ypOBHE CpPeJHEro o01ero oopa3oBaHus 00yciioBIeHa
MPAKTUYECKON 3HAYMMOCTHIO METANpPEJIMETHBIX U MPEIMETHBIX PEe3yIbTaTOB OOY4YEHUSI T€OMETPHH B
HalpaBICHUU  JIMYHOCTHOIO  pa3BUTHs  oOydarommuxcsd, (opMupoBaHus  (yHKIHOHAIBHON
MaTeMaTHYECKON TPaMOTHOCTH, M3YYEHUS JAPYTruX Y4eOHBIX AMCUHUIUIMH. Pa3zButue y oOydarommxcs
IPAaBUJIbHBIX MPEACTABIEHUI O CYIIHOCTH U TPOUCXOXKICHUM TIE€OMETPUYECKUX aOCTpaKIMK,
COOTHOLICHUH PEAIBbHOIO U UACAIBHOIO, XapaKTepe OTPAKEHUsI MATEMAaTUYECKOM HAYKOU SBJIICHUM U
IIPOLIECCOB PEATBHOIO MHpa, MECTe I'E€OMETpPUM B CHCTEME HayK U pOJM MaTeMaTHYecKOro
MOJICIMPOBAaHUSI B HAay4YHOM MO3HAHMM M B MPAKTHKE CIHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33PDEHUS yyallluXcs, a TaKKe KauyeCTB MBIIUICHHUs, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OOIIeCTBE.

['eomerpust ABNsETCS OHUM M3 0A30BBIX MPEJIMETOB HA YPOBHE CpeIHEro oduiero oopa3oBanus,
TaKk Kak o0ecrnedynBaeT BO3MOXKHOCTb H3yY€HHMs Kak JMCHUUIUIMH  €CTECTBEHHO-HAy4HOM
HANpaBJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MelluieHUe, GOPMHUPYEMOE MPU HU3YHYEHUH OOYUaIOIIMMUCS IMOHSITUHHBIX OCHOB
TE€OMETPUH U TMOCTPOSHHH IIETIOYKH JIOTUYECKUX YTBEPXKICHHH B XOJI€ PEUICHHUS T'€OMETPUYECKUX
3aJja4, YMEHHME BBIBUIaTh U ONPOBEPraTh TMIOTE3bl HENOCPEACTBEHHO UCHOJIb3YIOTCS IPU PELICHUU
3a]]a4 €CTeCTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHHne OpHEHTHPOBATHCA B IMPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJb BO BCEX 00JACTIX
NeSTeNbHOCTH YenoBeka. OpHeHTalus YeloBeKa BO BPEMEHHM M NPOCTPAHCTBE — HEOOXOIUMOE
yCJIOBHE €ro COLMAIbHOTO ObITHS, (popMa OTpaKEHHMs OKPYKAIOLIEr0 MHUpA, YCJIOBHE YCIIEHIHOIO
MO3HAHUS M AKTUBHOTO MpeoOpazoBaHMs AeWcTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU
obOpazaMu OObEAMHSAET pa3Hble BHUbI y4eOHOM W TPYIOBOM JESATENbHOCTH, SIBISETCS OJHUM W3
npo(eCCHOHATTFHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa 3a7ada (OPMHUPOBAHHA Y OOYUaAIOIIMXCS
IIPOCTPAHCTBEHHOI'O MBIIUIEHUS! KaK Pa3HOBUIHOCTU OOPa3HOI0 MBINUIEHHS — CYIIECTBEHHOI'O
KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYECKOH NESATEIHLHOCTH 110 MHOTHM HAIPABJICHUSM.

Ilesb ocBoeHust mporpamMmal yue0Horo kypca «I'eomeTpus» Ha 6a30BOM YpOBHE 00y4YeHUs —
o0meoOpazoBareibHOE H  OOIIEKYJAbTYpHOE pa3BUTHE OOydaloImMXCs dYepe3  0OecredeHue
BO3MOYKHOCTH HPUOOpPETEHUS W HCIHOJIb30BAHUS CHUCTEMAaTHYECKUX TIE€OMETPUYECKHX 3HAHUH U
NIeWcTBUH, crnenupUUHBIX TE€OMETPHH, BO3MOXXHOCTH YCIEIIHOTO MPOAOIDKEHHsT 00pa3oBaHUs II0
CMELUANBHOCTSAM, HE CBA3aHHBIM C IMPHUKJIAHBIM UCIIOIB30BaHUEM T€OMETPUH.

[Iporpamma mo reomeTpun Ha 0a30BOM YpOBHE IpenHA3HA4YeHaA il O0yJaroIIuXcs CpeaHer
IIKOJIbl, HE UCTIBITHIBABIIMX 3HAUNUTENIBHBIX 3aTPYJHEHUI Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHusl.
Takum o0pa3om, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOHMTH OOIIME MAaTeMaTHUYECKHE
YMEHUS, CBSI3aHHbIE CO CHEUU(UKON TeoMeTpun U HEeoOXOIUMBbIE Uil H3HH B COBPEMEHHOM
obmectBe. KpoMe 3Toro, oHM HMMEIOT BO3MOXKHOCTb M3YUUTh I€OMETpHUI0 Oosiee riay0oko, eciu B
JambHEMIIeM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKHUX 3HAaHUSAX B MNPOPECCHOHATBLHON
JeSITeTbHOCTH.

JloCcTHKEeHHE LeNIM OCBOCHHUS IPOTpaMMbl 00ECTIeUnBaeTCsl PELIEHHEM COOTBETCTBYIOIIMX 33/1a4.
IIpuopureTHbiMu 3a7a4aMu ocBoeHHs Kypca «I'eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11 kimaccax
SBIISTIOTCSL:

¢ (QopMHpOBaHHWE MPEICTABICHUS O TE€OMETPUN KaK YaCTH MUPOBOW KYJIbTYPHI U OCO3HaHHE €&
B3aMMOCBSI3HM C OKPYKAIOIIMM MHPOM;

e (GopMHpOBaHUE NPEACTABICHUS O MHOTOIPAaHHMKAX M TeJlaxX BPAIIEHUS KaK O BaXHEUIIMX
MaTeMaTHYECKUX MOJIENSAX, MO3BOJISIFOIINX ONWCHIBATh W HM3y4aTh Pa3HBIC SIBICHUS OKPY)KAIOIIETO
MUDA;

e (QopMHpOBaHHME YMEHHUS paclo3HaBaTh Ha YepTekax, MOJAEISIX U B PEAIbHOM MHpe
MHOTOTPaHHHKH U TeJla BPaIICHUS;

e OBJaJIeHHE METO/IaMH pelIeHHs 3aiay Ha MOCTPOSHHs Ha N300payKeHHSIX MPOCTPAHCTBEHHBIX
buryp;

¢ (GopMHpPOBaHWE YMEHHUs ONEPHUPOBATH OCHOBHBIMH TOHSITHSAMH O MHOTOTPAHHUKAX W Teax
BPAIICHHUS U X OCHOBHBIMH CBOWCTBAMH;



® OBJAJEHHE QITOPUTMAaMHU pEIIEHUS OCHOBHBIX THUIIOB 3aj1ad; (OPMUPOBAHHE YMEHUS
IIPOBOJNTH HECJIOKHBIE JOKA3aTEIbHBIE PACCYKICHUS B XOJ€ PEUICHUsS CTEPECOMETPUUYECKUX 3ajad U
3a/1a4 C IIPAKTUYECKUM COACPIKAHUEM;

® Ppa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yuaromuxcs, No3HaBaTeIbHON
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KPUTUYHOCTU MBILLUICHHUS;

e (QopmupoBanue (YHKIMOHATBHONH TPAMOTHOCTH, pPEJIEBAHTHOM T'E€OMETPUHU: yMEHHE
pacro3HaBaTh MPOSIBICHHUS T€OMETPHUECKUX TMOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B peasIbHBIX
KU3HEHHBIX CUTYyallUsX U MPU U3YUEHUU JAPYIHX Y4eOHBIX IIPEIMETOB, IIPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIMPOBATH WX HA SI3BIKE TEOMETPUU U CO3/1aBaTh T'€OMETPHUECKUE MOJEIH,
IIPUMEHATh OCBOCHHBIN I€OMETPUYECKHN ammapar Ui peIieHus IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATH U OLICHUBATH I1OJYYEHHBIE PE3YJIbTaThI.

OTnu4uTeIBHOM OCOOEHHOCTBIO NPOTPAMMBI SIBISIETCS BKIIOYEHHE B KypC CTEpEOMETpUU B
Hayajle €ro M3y4yeHus 3a7ad, peulacMblX HA YPOBHE WMHTYUTHUBHOIO IIO3HAHMS, U OIPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HaJ HHUMH, 4YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOI'0 MBIIUICHHS], CTUMYJIMPYET IIPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K
JAJIbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipennourenne oTHaércss  HArMAAHO-KOHCTPYKTUBHOMY — MeTony  OOydeHHs, TO  ecCTb
TEOPETUYECKUE 3HAaHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IIPAKTHUECKOMN
NEeATENbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IMPEACTABICHUN Yy YYallUMXCs B Kypce CTEpEOMETPUHU
IPOBOJUTCS 3a CYET pELIeHMs 3aJad Ha CO3JaHMe NPOCTPAHCTBEHHBIX 00pa3oB M 3agady Ha
OIIEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpasamu. Co3ganue oOpa3za NPOBOJUTCA C ONOPOM Ha
HarjsIHOCTh, @ ONEPUPOBaHUE 00pa3oM — B YCIOBMSIX OTBJEUEHHs OT HAIJISIHOCTH, MBICIEHHOIO
M3MEHEHUS €ro HCXOJHOIO COACPKAHUSA.

OcHoBHbIE cozeprkaTenbHble TUHUM Kypca «l'eomerpun» B 10—11 xiaccax: «MHOTOrpaHHUKNY,
«IIpsAMBIE M IUIOCKOCTM B IHPOCTpaHCTBE», «Tena BpameHus», «BeKTOppl M KOOpAUHATHI B
npocTpaHcTBe». @DOpMHUPOBaHME  JIOTUYECKMX  YMEHMH  paclpefensercsi He TOJIbKO 110
COZI€p KATENbHBIM JIMHUSAM, HO U 110 FOZ[aM 00y4eHHsI Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHusl.

Conepxanre oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yjabTaTaM OCBOEHUs paboueil
IIPOrpaMMbl, pacHpelen€HHbIM 10 TofaM oOOydeHUs, CTPYKTYpUpPOBAHO TakKUM O00pa3oM, YTOOBI
OBJIAJICHUE TEOMETPUYECKMMHU IOHATHUSAMU U HABBIKAMHU OCYILECTBIIUIOCH IIOCIIEJOBATEIbHO H
MOCTYNATeNbHO, ¢ COOTIOEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
00I1IyI0 CHCTEMY IeOMETPUUYECKHX MPEICTABICHUNH 00yJaroIUXCsl, paciupsis U yriryosss e€, oopa3ys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

®OPMUPOBAHUE PABOYEM IMPOIPAMMBI C YYETOM HPOTI'PAMMBI
BOCIIMTAHUS.

Pabouas mporpamma obecrieuMBaeT JOCTHXKEHHE JIMYHOCTHBIX pE3yJbTaTOB B paMKax
peanuzanuu Moayns «1IkonbHbIN ypok» Paboueil mporpaMmbl BOCIIMTAHUS:

-dopmupoBaHHe y 00y4yaroIIMXCsl OCHOB POCCUHCKOM HJIEHTUYHOCTH;

-['oTOBHOCTH 00y4arOIMXCS K CaMOPa3BUTHIO;

-MoTuBaluIO K TO3HAHUIO U 00yYEHHIO;

-1leHHOCTHBIE YCTAaHOBKH U COL[MAIbHO-3HAYMMbIE Ka4eCTBA JINYHOCTH;

-AKTHUBHOE y4acTHe B COLMAIbHO-3HAYUMOU JEATENBHOCTH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3ydenune yueGHOTO Kypca «I'eomerpus» otBomutcs 102 gaca:
B 10 knacce — 68 vacoB (2 yaca B Heziemio),
B 11 kimacce — 34 gacos (1 vac B HeIem0).

COILEPKAHHUE YYEBHOI'O KYPCA "TEOMETPUA"

10 KJIACC

IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE



OcCHOBHBIE TIOHATHS CTepeOMETpuH. Touka, MpsmMasi, TUIOCKOCTb, MPOCTpaHCTBO. [loHATHE 00
AKCMOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOUINECS, NapajlIeibHbIE H
CKpeluuBarouecs npsamele. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MMapalICIIbHbIE
MpsIMbIE B MPOCTPAHCTBE; MApAJUIEIIBHOCTh TPEX MPSIMBIX; MApPAJLIEIbHOCTh NMPAMOW U IUIOCKOCTH.
VYribl ¢ coHaIpaBIEHHBIMU CTOPOHAMHU; YroJl MEXY HPSIMBIMH B mpocTpaHcTBe. [lapamienbHoCTh
IJIOCKOCTEM: MapajuleJbHble IUIOCKOCTH; CBOMCTBAa MapauieNbHbIX IUIockocTed. Ilpocreiimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPA3Ip, KyO, Mapajuieenume/; MoOCTPOSHHE CEYCHUH.

[lepneHuKyISIpHOCTh MPSMOM M IJIOCKOCTH: MEPIEHIUKYJSPHBIE MpsSMbIE B IPOCTPAHCTBE,
MPsIMBIE NapaJUIeNIbHbIEC U IEPIEHAUKYIISIPHBIE K IJIOCKOCTH, IPU3HAK MEPIEHIUKYIISIPHOCTU IPSMOK U
IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHIUKYIAPHOU IUNIOCKOCTU. YTUIBI B IIPOCTPAHCTBE: YIOJ MEXAY
MPSIMOM M IUIOCKOCTBIO; JIBYIPAHHBIA YToOJ, JUHEWHBIA yrojl AByrpaHHoro yria. IlepneHnukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 IJIOCKOCTH, MPOEKIUS
¢burypsl Ha IUIOCKOCTb. lleprneHauKyIsIpHOCTh MJIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX NMEpIEHIUKYIISIpax.

MHororpaHHMKH

[lonsiTHe MHOTOTpPaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIBIE W HEBBITYKJIbIC
MHOT'OTPaHHUKHU; pa3BEPTKa MHOrorpaHHuka. llpusma: N-yronpHas npusma; T'paHU U OCHOBAaHMS
MIPU3MBIL; TIpsIMasi M HAKJIOHHAs MPU3MBI, OOKOBas W MOJIHAA MOBEPXHOCTh pu3Msbl. [lapamienenurmnen,
MPSAMOYTOJIBHBIA Tapajuienenunes U ero cBoicrtBa. Ilupamupa: N-yronpHas nupamujaa, I'paHd u
OCHOBaHWE THUPAMHUJIBI, OOKOBas W IOJIHAS IMOBEPXHOCTH IMMHUPAMUJBI; MPaBWIbHAS WM yCeUEHHAas
nupaMuja. DIeMEeHTbl IPpU3Mbl U nupaMujibl. [IpaBUsibHbIE MHOTOTPAHHUKH: MOHATHE MPAaBUIBLHOTO
MHOTOTpaHHUKA; MpaBUJIbHAS MIPU3Ma U MIpaBUJIbHAS NTUpaMuUa; MpaBWIbHAS TPEYroibHas TUpamMuaa
U MIpaBWIBHBIN TeTpadp; KyO. [IpeacTraBnenue o mpaBMIIBHBIX MHOTOTPAHHUKAX: OKTadAP, JOJIEKadIP
1 ukocadap. CedeHust mpu3Mbl U TUPAMHUIBI.

CummeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOUKH, IPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MTUpaMUaX, MapauieJenuneax, NpaBUuibHbBIX MHOTOTpaHHUKAX.

Brruncnenue 571€MEHTOB MHOTOTPAaHHHUKOB: p&Opa, nuaroHanu, yribl. [lmomanas OOKOBOIA
MOBEPXHOCTH ¥ TOJIHOW TOBEPXHOCTH MPSMOW MPU3MBI, ITUIOIIAAh OCHOBaHMM, TeopeMa 0 OOKOBOM
MOBEPXHOCTH TpsMON mpusMbl. [lmomaas OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHOU
NUpaMHJIbl, TeopeMa o Iuioniaan yceu€HHol mupamuzabl. [lonstue 06 o6béme. OOBEM NUpPaMUIBL,
MIPU3MBL.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXAY IUIOLIAIIMU MIOBEPXHOCTEH, 00BbEMaMu
MOI0OHBIX Te.

11 KJIACC

Tena Bpamenus

Hunuaapudeckas TMOBEPXHOCTb, OOpa3ylollde  IMIMHIPUYECKON  MOBEPXHOCTH, OCh
WJIAHIPUYECKON TTOBepXHOCTH. L{MmuHap: ocHOBaHUS M OOKOBasi TIOBEPXHOCTh, 0Opa3yroIas U ocCh;
o ib OOKOBOM M MOJTHON MOBEPXHOCTH.

Konundeckass mMOBEpXHOCTh, OOpa3yloIIMe KOHWUYECKOH IOBEPXHOCTH, OCh U BEpIIMHA
KOHUYeCKoi moBepxHocTH. KoHyC: OCHOBaHMe U BepIIMHA, 00pa3yrolas U OCh; IIOMAas, OOKOBOH U
MOJTHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasylomue W BBICOTA; OCHOBaHMS W OOKOBas
MOBEPXHOCTb.

Chepa wm 1map: meHTp, paauyc, JHAMETP; IUIOMAAb IOBEPXHOCTH cdepbl. Biammuoe
pacnonoxeHue cepsl U MIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; MIoiiaab chepsl.

N300paxkeHune Te BpaleHUs Ha MII0CKOCTH. Pa3BépTka MIIIMHIpA U KOHYCA.

KoMOuHamu Ten BpaiieHus U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOIO chepsr;
cdepa, BIIMcaHHAs B MHOTOTPAHHUK, W TEJIO0 BPAIlCHHUS.

[Tonarue 06 06béme. OcHOBHBIE cBOMcTBAa 00BEMOB Ten. Teopema 00 06BEME PSIMOYTOJIBHOTO
napajuienenumneaa u cieactsus u3 He€. O0béM nuinHapa, KoHyca. O0bEM 1mapa u ionaas chepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHUS MEXAY TUIOMIAIIMUA TIOBEPXHOCTEH, 00hEMaMu
MOAOOHBIX TeJ.



Ceuenus muMHApa (MapajuIebHO U MEPIEHANKYISIPHO OCH), CeYeHHs] KOHYca (TMapaienbHoe
OCHOBAHUIO U MPOXOAAIIEE YePE3 BEPILNHY), CEUEHUS LIapa.
BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd U B mnpocTpaHcTBe. COXKEHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE
BeKTOpa Ha uyucio. Pa3noxenwe Bekropa mno TpEéM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio
napajuienenunena. PemieHue 3amay, CBSI3aHHBIX C IPUMEHEHUEM IPABUJI JEUCTBUH C BEKTOPAMHU.
[IpssmoyronbHasi cuctemMa KoopauHaT B npoctpaHcTBe. Koopaunats! Bektopa. Ilpocreiimue 3agaun B
KOOpAuHaTax. Yrojd Mexay BekropamMu. CkajspHOE NpOU3BEACHHE BEKTOPOB. BpluuciieHne yrios
MEXIY MPSIMBIMUA UM TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOJ MpPU PEHICHUH I'eOMETPUUYECKHX
3aza4

INJIAHUPYEMBIE PE3YJIBTATHBI

OCBOEHUSA NTPOI'PAMMBI YYEBHOTI'O KYPCA «I'EOMETPUS»
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE ~ pE3yNbTaThl ~ OCBOGHHUS  HporpaMMmbl  ydeOHoro kypca  «l'eomerpusi»
XapaKTepU3yIOTCA:

1) rpaskianckoe BOCIMTAHHeE:

C(OPMHUPOBAHHOCTHIO I'PAXKIAHCKON MO3ULUHU 00YYaIOIIErocsi Kak akTUBHOI'O M OTBETCTBEHHOTO
YjieHa POCCHHCKOTO OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHYECKHX OCHOBaX (YHKIMOHHWPOBAHUS
pasNUYHBIX CTPYKTYp, SBJICHUHN, MpOLEAYp Ipa)kJaHCKOro oOIiecTBa (BbIOOpBI, ONPOCH U Mp.),
YMEHHEM B3aWMOJICHICTBOBATh C COLMAIBHBIMA WHCTHTYTaMH B COOTBETCTBHU C HMX (YHKIUSIMHU U
Ha3HA4YEHHUEM.

2) naTpHOTHYECKOE BOCIIUTAHHE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TPaKIAHCKON HMIAEHTHUYHOCTH, YBaKEHHUS K HPOLLIOMY H
HACTOSIIIEMY POCCHHMCKON MaTeMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JOCTIDKEHHSIM POCCHHCKHUX
MaTEeMaTHUKOB M POCCUICKONW MaTeMaTHYECKOM IIKOJIbI, K UCIIOIb30BaHUIO 3TUX JOCTHXKEHUH B IPYTHX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapo/a; CYOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUSs, ’TUYECKOI0 MOBEIEHUs, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUH HayKU U
JESITeTHbHOCTBIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIJa B MOCTPOSHUE YCTOMUMUBOTO OYAYIIETO.

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOUICHWEM K MHPY, BKJIIOUAs 3CTETHKY MAaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3a7ay, pelIeHUl, pacCyXIeHHH; BOCIPUUMUYUBOCTBIO K MaTE€MaTUYECKHM acCHeKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA.

5) pusuyeckoe BocnuTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS NMPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax 370pOBOTO H
6e3onmacHoro obpasa *H3HH, OTBETCTBEHHOI'O OTHOULIEHHS K CBOEMY 3JI0POBBIO (37J0pPOBOE IMUTAHUE,
cOamaHCUPOBAaHHBIA PEXXKUM 3aHATHH M OTAbIXA, peryispHas ¢uznyeckas aKTUBHOCTH); (PU3UYECKOTO
COBEPILLIECHCTBOBAHMSI, IPU 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN 1EATEILHOCTHIO.

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHEM IIEHHOCTH TPYIOII0OUS; HHTEPECOM K pa3iIMyHbIM cepam
poeCCHOHATTLHON JIEATENILHOCTH, CBS3aHHBIM C MaTeMaTHKOW W €€ TPUIOKCHUSIMH, YMEHUEM
coBepILIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu M pealn30BBIBATH COOCTBEHHBIE JKU3HEHHbIE
IUTaHbl; TOTOBHOCTBIO U CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY 00pa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
NPOTSDKEHUHM BCEH JKM3HU; FOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PELICHUM NMPAKTHUECKUX 3a/ad
MaTeMaTHIECKOW HaNPaBICHHOCTH.

7) 3K0JI0OTHYECKOe BOCTIMTAHHUE:

C(OPMHPOBAHHOCTHIO  DKOJIOTHYECKOW  KYJIBTYpHl, TOHNMAaHHUEM BIUSHHUS  COIHAIBHO-
HSKOHOMHYECKMX IMpPOIECCOB Ha COCTOSIHUE NPUPOAHONM M COLMANBHOM Cpelbl, OCO3HAHHUEM
rI100ABHOTO XapaKTepa SKOJIOTHYECKUX TPOoOIeM; OpUEHTAlMell Ha MPUMEHEHHE MaTeMaTHYeCKHX
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3HaHUH AJIs peleHus 3a/1a4 B 00JaCTU OKPYXKAIOLIEH cpezbl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX
BO3MOJKHBIX ITIOCIEACTBUH JJI1 OKPYKAIOLIEH CPEIbI.
8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOM NPAaKTUKH, IOHUMAHUEM MaTeMaTHUECKOW HayKH Kak c(epbl 4eloBe4ecKOil
NEeATEIbHOCTH, ITANlOB €€ Pa3BUTHUA U 3HAYMMOCTHU JJI Pa3BUTHS LIMBUIM3ALMU; OBJIAJICHUEM S3BIKOM
MaTEeMaTUKd M MaTEMAaTHYECKOM KyIbTYpOH Kak CpPEICTBOM IIO3HAHUS MHpA; TOTOBHOCTBIO
OCYLIECTBJIATD IIPOCKTHYIO U UCCIIEI0BATEIbCKYIO IE€ATEIbHOCTD HHAUBUYaJIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

® BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHbIE IPU3HAKU MAaTEMAaTHUYECKUX 0ObEKTOB, MOHATHIH,
OTHOIICHUH MEXAy TOHATUSAMHU, (OPMYIUPOBATH OMNPEICICHUS MOHSATHH, YCTaHABIUBATh
CYIISCTBCHHBIH MpPH3HAK KIACCU(PUKAINM, OCHOBAaHUS i OOOOIICHUS W CpPaBHEHUS, KPUTCPUU
MIPOBOJIMMOIO AHAJIN3A;

e BOCIPUHUMATHh, (DOPMYIHpPOBaTH H NPEOOPA3OBBIBATH CYXKACHHS: YTBEPAHTCIbHBIC U
OTpHUIIATENbHBIEC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIE;

® BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuusi B (pakTax,
JAHHBIX, HAOMIOJEHUSAX U YTBEPKACHUSX, MPEAJiaraTb KPUTEPUH JIJIs BBISIBICHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYU;

e JeaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKHM, AEAYKTHMBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® TIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEeNbCTBA MATEMATHYECKUX YTBEPXKICHHM (MpSMbIE W OT
MIPOTUBHOTO0), BBICTPANBaTh apryMEHTAlUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHSI U BEIBOJIBI,

e BBIOMpATh CIOCOO pelieHus yueOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO BapUAaHTOB pPELICHUS,
BBIOMpaTh HanboJiee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBareibckue AeiCTBUA:

® JICMOJB30BaTh BOIMPOCHI KakK HCCIENOBATENbCKUIT MHCTPYMEHT MO3HaHWs, (OopMynHpoBaTh
BONPOCHL, (DUKCUPYIOIIME MPOTHBOpPEYHE, MPOOJIEMY, CAMOCTOSITENFHO YCTaHABIMBATh HCKOMOE U
naHHOE, OPMUPOBATH THIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

® IIPOBOJUTH MO CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OObeKTa, SBJICHHS, IMPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEX Iy 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMU,

® CaMOCTOATENbHO (POpMyIHpPOBaTH OOOOIICHHS M BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHNUs, WCCIIEIOBaHMs, OILIEHHWBATh JIOCTOBEPHOCTH IMOJIYYEHHBIX pE3YNIbTAaTOB, BHIBOJOB U
0000IIEHN;

® [IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIIBUIaTh MPEANOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.
Pa6ora ¢ undopmanmeii:

® BBIBIATH ACPUIUTH HHPOpPMAINK, JAHHBIX, HEOOXOJUMBIX IJIsI OTBETA Ha BOMPOC U IS
pelieHus 3a1auu,

e BEIOWpaTh, WHPOpPMAIMIO W3  HWCTOYHWUKOB  PA3IUYHBIX  THIOB,  aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh K HHTEPIPETUPOBATH MHPOPMAITHIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

® CTPYKTYpUPOBaTh MH(OPMAIIHIO, TIPEACTABIATh €€ B Pa3IW4YHBIX (OopMax, WITIOCTPUPOBATH
rpaduyeckuy,

® OILIEHWBATh HAIEKHOCTh HH(OPMAIIUU TIO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

® BOCHpUHUMATh M (POPMYTUpPOBATh CYXKAECHUS B COOTBETCTBUM C YCIOBUAMHU M LEISAMHU
O0IIeHus, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U NMHUCBMEHHBIX TEKCTax,
JIaBaTh MOSICHEHHUS 110 X0y pELICHUS 3a/1a4i, KOMMEHTHPOBATh ITOJIY4eHHBIN pE3yibTaT;



e B XO07¢ OOCYXICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIa€MOM TEMBbI, TPOOIEMBI,
pemaeMoi 3amavd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha IOMCK PEIICHHs, COMOCTaBISATH CBOU
CYXIEHHUS C CYXKICHHSAMHM JPYTHX YYaCTHUKOB JMaNora, OOHApy>KMBaTh paziIMuue U CXOJCTBO
MO3UIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

® [PEACTABIATh pE3YIbTAThl pELICHUS 3aJadd, DOKCIIEPUMEHTA, HCCIECIOBaHUA, IIPOEKTa,
CaMOCTOSITENILHO BHIOMpaTh (OpMAT BBICTYIUICHUS C y4€TOM 3aqad MPE3CHTAIlMH UM OCOOCHHOCTEH
ayJMTOPUH;

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuzanmusi:

®  CaMOCTOSITEIbHO COCTaBIISATH IJIaH, aJITOPUTM PEIICHUs 33a]]a4ul, BBIOMPATh CIIOCOO pEIeHHUS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.
CaMOKOHTPOJIb:

®  BIIAJICTh HABBIKAMH MO3HABATEILHON pediekCHM KaKk OCO3HAHHSI COBEPIIAEMBIX JEHCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BIAAETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ylibTaTa pelieHusl MaTeMaTH4eCcKol 3a/1auH;

® MpeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPH PCIICHWUU 3a7add, BHOCHTH
KOPPEKTHUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAMIEHHBIX OIMUOOK, BBHISBICHHBIX
TPYAHOCTEN;

®  OIICHWBaTh COOTBETCTBUE PE3yJbTaTa LENH M YCIOBUSAM, OOBSCHITH MPUYMHBI JTOCTHKCHUS
WM HEJJOCTUKEHUS 11€71U, HAXOIUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
CoBMecTHasi 1eSITEJILHOCTD !

® TIOHMMAaTh W HCIOJb30BATh MPEHMYIIECTBA KOMAHAHOW WM HHAMBUAYaJbHON pabOThI MpH
pelieHnrn y4yeOHBIX MaTeMaTUYeCKUX 3ajay; [pPUHUMATh 1€JIb COBMECTHOW JEeSATEIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paboOThl, pachpeneisTh BHAbI paboT, JOroBapuBaTHCA,
00CYX1aTh TPOLIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® Yy4yacTBOBaTh B TIpYyNHoBBIX ¢opMax paboTel (0OCykaeHus, oOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBl U JPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JCHCTBUS C APYTUMU
YJleHaMUd KOMaHbl, OIIEHMBAaThb KayeCTBO CBOEro BKJIaJa B OOMMHA MNPOAYKT IO KpPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kyacce oOyyaronuiics NOTYYUT CIASAYIOMINE TPEAMETHbIE Pe3YJIbTaThl:

OnepupoBath MOHATHAMU: TOUKA, IPSMas, INIOCKOCTb.

IIpuMeHsITh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUSA U3 HUX IIPH PELICHUH F€OMETPUYECKUX 3a/1a4.

OnepupoBarh NOHATUAMU: MAPALIEIbHOCTD U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U TJIOCKOCTEH.

KnaccuunupoBaTb B3aMMHOE PacHOI0kKEHUE IPSIMBIX M IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JIBYTPAHHBIN yroJl, TPaHU ABYIPAHHOTO yrja, pedpo ABYIPaHHOTO
yIia; JUHENHBIN yroJl ABYIPaHHOTO YIJIa; IpayCHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MNOHATHSIMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIMYKJIbI MHOTOTpaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPAHHHUK.

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHMKOB (MHUpamMHAa; MpHU3Ma, MPSIMOYTOJIbHBIN
napaesnenunes, Kyo).

KrnaccudunupoBats MHOrOrpaHHUKH, BbIOMpas OCHOBaHUS AJIsl Kiaccu(UKAIMK (BBITYKIIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH; IPAaBUJIbHBIE MHOTOIPDAHHUKH; NpPSMbIE W HAKJIOHHBIE IPHU3MBI,
MapajuIeTICTUTIC B ).

OnepupoBaTh NOHATHAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUTIBI TIOCTPOCHUS CEUCHHM, UCTIOIB3YSI METOJI CIIE/IOB.

Ctpouth ceyeHHss MHOTOTPAaHHHMKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y.

Pemare 3agaun Ha HaxOXJJIEHUE T€OMETPUYECKUX BEIUYMH MO 00paszlaM MM ajJropuTMam,
IIPUMEHSISI U3BECTHBIE AaHAIUTUYECKUE METO/IBI IIPH PELIEHUH CTaHAAPTHBIX MAaTEMaTHUECKUX 3a7a4d Ha




BBIUUCIICHUE PACCTOSIHUNA MEXIY IBYMs TOUKAaMH, OT TOYKHM O MpPSIMOH, OT TOYKH 1O IIOCKOCTH,
MEXy CKPELMBAIOLIMMUCS IPSIMBIMU.

Pemate 3agaun Ha HaxXOXJAEHUE T€OMETPUYECKHUX BEJIUYMH MO 00pa3laM MM aJropuTMam,
IIPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METO/IbI IIPH PELIEHUH CTaHAAPTHBIX MAaTEMaTHUYECKUX 3ajay Ha
BBIUMCIICHUE YIJIOB MEXAY CKPEIIMBAIOLIMMUCA MPSIMBIMH, MEXIY MNPSIMOH U IIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Bbruuciate 00bEMBI M IJIOIIAAM IOBEPXHOCTEH MHOTIOIpaHHMKOB (IpU3Ma, NUpaMuaa) ¢
npUMeHeHHEeM (HOpMyJ; BBIYUCIATH COOTHOIIECHHS MEXAY IUIOIAASIMH IOBEPXHOCTEH, 00BEMaMu
10JJ0OOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMU: CUMMETPUS B NMPOCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh CUMMETPUHU;
LEHTP, OCh U TNIOCKOCTh CUMMETPHH (DUTYPBI.

W3BnekaTb, npeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh HMH(GOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensaT  reoMmerpuyeckue  (QakTbl U PELICHMs  CTEPEOMETPUUYECKUX  3ajad,
MPEIOIararolluX HECKOIbKO IIaroB PemeH s, €ClIi YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOU (opMme.

ITpuMeHATH IpoCTEIINEe IPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUUYECKHUX 3a]1a4.

[IpuBOANUTE MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HHU, PACIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJNyYyEHHblE 3HAHUS HA NPAKTUKE: AaHAJIM3UPOBATh pEAlbHblE CUTYyallUd U
MPUMEHSTh U3yYCHHBIC TOHATHS B IMPOIECCe MOMCKA PEHICHUS MAaTeMaTHYeCKH CPOPMYINPOBAaHHON
poOJeMbl, MOJICIMPOBATh pealibHble CUTYAllMM Ha S3bIKE I'€OMETPHUHU, UCCIIEAO0BAaTh MOCTPOEHHbBIE
MOJICIM C KCIIOJIb30BAaHUEM TE€OMETPHUYECKMX TOHATHA M TeopeM, ammapara anreOpbl; pemaTh
IIPAKTUYECKHE 3aJ]aui, CBA3aHHBIE C HAXOX/IEHUEM I'€OMETPHUUECKUX BETHMUYHUH.

K koniy o6yuenus B 11 kyacce oOyyaronuiics OTYYUT CIASAYIOIINE NPEAMETHbIC Pe3YJIbTaThl:

OnepupoBaTh TMOHATHAMHU: IWIMHAPUYECKAsT MOBEPXHOCTh, OOpPa3yIOMIMe HMIMHIAPUICCKOH
MOBEPXHOCTHU; LMJINHAP; KOHUYECKasi TIOBEPXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, KOHYC;
cepuueckas mOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (LUIMHIDP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSMH: IIAPOBOI CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA CETMEHTA; IIapOBOI
CJIOH, OCHOBaHHKE IIAPOBOTO CJIOS], BHICOTA LIIAPOBOIO CIIOS; IIAPOBOM CEKTOP.

Bbrancnare 00bEMBI M TUIOMIAJM TOBEPXHOCTEH TN BpAIICHUS, TECOMETPUYECKHUX T C
pUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHSATHSAMH: MHOTOTPAaHHUK, BIIMCAHHBIH B cpepy M ONMHCAHHBIA OKOJIO COEpHI;
cdepa, BIMCaHHAs B MHOTOI'PaHHUK WJIM TEJIO BpAILIEHHS.

BbIUuciaTh COOTHOIIEHUS] MEXKTY TIIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh u3yyaemble (UIYpPHI OT pPYKH M C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHusI.

W3BnekaTb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBITONTHATE IEHCTBUSI CIOKEHUsT BEKTOPOB, BHIYMTAHUS BEKTOPOB W YMHOXXEHHS BEKTOpa Ha
YHCII0, O0BACHATH, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

[IpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMH: JIEKAPTOBBl KOOPJUHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJ MEXAY BEKTOpaMH, CKaJISIpHOE IpPOU3BEACHUE
BEKTOPOB, KOJJTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB W TIpOM3BEIEHHE BEKTOpa HAa YHCJIO, YroJ MEXIy BEKTOpaMH,
CKaJIIPHOE MPOU3BE/ICHHUE, PACKIIaIbIBATh BEKTOP IO JIBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTeMe KOOpAMHAT.




[TpumensTh TeomMeTpruyeckue (HakThl ISl PEIICHUs] CTEPEOMETPUUYECKUX 3a/1ad, MPEANOIaraloumx
HECKOJIbKO IIIaroB PEIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemarts npocreiiniyie reoMeTprUuecKre 3ajaul Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A.

Pematp 3agaunm  Ha  J0Ka3aTeNbCTBO  MAaTEMAaTUYECKUMX  OTHOLIEHUM M HAXOXKICHHE
reOMETPUYECKUX BEJIMYMH IO 00pa3liaM MU alropuTMaM, MPHUMEHSsSI W3BECTHbIE METOJbl IMpHU
pELIEHNU CTaHAaPTHBIX MAaTEMaTUUYECKUX 3a/1a4.

[TpumeHsTh mpoCTeiilne MPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CHCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKHUX 3a]1a4.

[TpuBoIUTH TpUMEpPHl MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KU3HHU, PACIO3HABATH
MPOSIBIICHUE 3aKOHOB F'€OMETPHH B HCKYCCTBE.

[TpyMeHsTh MOTY4YEHHbIE 3HAaHUS HA IIPAKTUKE: aHAJIM3UPOBATh pealbHble CUTYAllUU U IPUMEHATh
W3YYCHHbIC MOHATHS B MPOLIECCE MOMCKA PEIICHUS MaTeMaTU4decku cHOpMYIHPOBAHHOW MPOOIEMBI,
MOJIETIMPOBATh pEAIbHbIE CUTYallMM Ha $3bIKE I€OMETPHUM, HMCCIEAO0BATH MOCTPOEHHBIE MOJAEIH C
UCIOJIb30BAaHUEM T€OMETPUYECKHX MOHATUH M TeopeM, ammapaTta aiareOpbl; peratbh MpaKTHYecKue
3a]1a4M, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKUX BEJIUYUH

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HaumeHoBaHue pa3jiesioB KoanuecTBo 4acon DJIeKTPOHHbIE
n/n BCEro | KOHTPoOJb- | MpaKTU4ec- o6 (:::)qllggeB;:,ellme
HblepaldoThl | KHePadoThI P pecypeb
1 | Beenenue B crepeoMeTpHo 10
2 | [IpsiMble 1 TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[MTapannenbHOCTh IPSAMBIX M IIOCKOCTEH https://resh.edu.ru/
3 | [lepneHOUKYISAPHOCTD IPSMBIX U 12
IJIOCKOCTEM http://school-
4 | Yriisl MeKIy TIPSMBIME U TLIOCKOCTSIMH 10 1 collection.edu.ru/
S | MuororpanHuKH 11 1 http://inerneturok.
6 | OGBEMBI MHOTOrPaHHHKOB 9 1 ru
7 | IloBTOpeHUE: CEUEeHUS, PACCTOSIHUS U 4 1
YTIIBI
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0
ITPOI'PAMME
11 KJIACC
Ne HaumeHoBaHue pa3iesioB KoanuecTBo 4acon DJIeKTPOHHbIE
n/n BCEro | KOHTPoaL- | mpakThyec- | (:::)q;ggl;]:,e;ble
HbIePaldoThl | KHePadOThI P pecypeb
1
Tena ppamenms 12 https://resh.edu.ru/
2 | O6BémBI TET 5 1 http://school-
3 | BekTOpHI 1 KOOPAMHATHI B [IPOCTPAHCTBE 10 1 collection.edu.ru/
P bA poctp http://inerneturok.
4 | TloBTOpeHue, 0600IICHHE, 7 1 ru
CUCTEeMAaTH3aIHsI 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOIT'PAMME



https://resh.edu.ru/
http://school-/
http://school-/
http://inerneturok.ru/
http://inerneturok.ru/
https://resh.edu.ru/
http://school-/
http://school-/
http://inerneturok.ru/
http://inerneturok.ru/

HNOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

n/m

Tema ypoka

KoanuecTBo 4acoB

BCETro

KOHTPOJIbHbIE
padoThI

NMpaKTHYecKHue
padoThI

Jara
U3y4YeHHsA

OCHOBHBIC TIOHSTHUS CTEPEOMETPUU: TOUKA,
npsiMasi, IIOCKOCTh, POCTPAHCTBO.
[TpaBuia n300paxkeHHs Ha PUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapauIeIbHbBIX
HpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MEepeCCKaromurecs mIoCKOCTH,
NEPECCKAIUECS IpsAMas U IMJIOCKOCTb

IlousTus: MEPECCKAIMECS IIIIOCKOCTH,
MEPCCCKAromurecCs npsaMas U ImjiI0CKOCTb

3HaKOMCTBO C MHOTOTpaHHHKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
PHCYHKAX, Ha IIPOCKI[MOHHBIX YepTekKax

HauanbHbie cBenenus o Kkyoe U mupamuie,
ux pa3BEPTKU U Mozenu. CeueHus
MHOT'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamuze,
ux pa3BEépTku U Moaenu. CedeHus
MHOTI'OIPDAaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM IIOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMCTPHU: AKCUOMBI CTCPCOMECTPUN U
CICOCTBUA N3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

10

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOECHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

11

BzaumHuoe PacCIoJIOKCHHUE IIPSAMBIX B
IMPOCTPAHCTBE: MEPCCCKAIOINECH,
MapaJiuICJIbHBIC U CKPCIIUBAONIUCCA ITPAMBIC

12

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
MPOCTPAHCTBE: MapajulebHbIE IPSIMBIE B
MPOCTPAHCTBE; MaPaAIETbHOCTh TPEX
MPSMBIX

13

[TapaniensHOCTh IPSIMBIX U INIOCKOCTEN B
npocrpascTse: [lapannenbHoCTh NpsMON U
IIJI0CKOCTH

14

Vsl ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yros Mexay NpsIMbIMU B TPOCTPAHCTBE

16

Yron Mexay npsiIMbIMU B IPOCTPAHCTBE

17

[TapannenpbHOCTH MIOCKOCTEM:
napajJiesIbHble INIOCKOCTH

N

18

CBoiicTBa napaJisICJIbHBIX IUIOCKOCTEM

10




19 | IIpocreiinme MpoCcTpaHCTBEHHBIE PUTYPHI 1
Ha TUIOCKOCTH: TETPadp, KyO,
napajiesIenune]

20 | TlocTpoeHHe cedeHuit 1

21 | IlocTpoeHue ceueHui 1

22 | KonTpoasnas pa6ora o teme "[Ipsmbie u 1
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanmienbHOCTh NPSIMBIX U IJIOCKOCTER"

23 | IlepieHANKYISPHOCTD MPSIMOU M IUIOCKOCTH: 1
NIEPIICHAUKYIISIPHBIE TIPSIMBIE B IPOCTPAHCTBE

24 | TlpsiMble MapayieIbHbBIC U 1
NEPIIEHAUKYIISIPHBIE K TIIOCKOCTH

25 | TIpsimble napauiebHbIC H 1
NEepIEHAUKYIISPHbIE K MIJIOCKOCTH

26 | IIpu3HaK NEPHICHIUKYJISIPHOCTH MPSIMOH 1 1
IJIOCKOCTH

27 | IIpu3HaK MepreHauKyISIPHOCTH MPSIMON U 1
IJIOCKOCTH

28 | Teopema o IpSAMOIA MEPIICHAUKYISIPHON 1
IJIOCKOCTH

29 | Teopema o IpSAMOIA MTEPIICHAUKYIIPHON 1
IJIOCKOCTH

30 | Teopema o mpsIMO¥ IEPIICHANKYIISIPHON 1
IJIOCKOCTH

31 | IlepnenauKyIsip ¥ HAKIOHHBIE: PACCTOSIHUE 1
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TNIOCKOCTH

32 | llepneHauKyIsip U HAKIIOHHBIE: PACCTOSIHHAE 1
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 MIIOCKOCTH

33 | IlepneHuKysp U HAKJIOHHBIE: PACCTOSIHUE 1
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
IpsIMOi 10 MJIIOCKOCTH

34 | IlepneHauKyIsp U HAKIOHHBIE: PACCTOSIHHAE 1
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TNTIOCKOCTH

35 | Yriibl B IPOCTPAHCTBE: Yol MEXKAY MPsAMON 1
Y TUTIOCKOCTBIO

36 | JIByrpaHHbIi yro, TMHEHHBIH yroma 1
JIBYTPaHHOTO yTJia

37 | JIByrpaHHbIi yro, TMHEHHBIH yroma 1
JIBYTPaHHOTO yTJia

38 | IlepneHAUKYISIPHOCTH TUIOCKOCTEH: TPH3HAK 1
MEPIIEHIUKYIISIPHOCTH JIBYX IJIOCKOCTEH

39 | IlepneHAUKYISIPHOCTH TUIOCKOCTEH: MTPH3HAK 1
NEPIEHAUKYISIPHOCTH JIBYX MJIOCKOCTEH

40 | TlepneHIUKYIAPHOCTD TUIOCKOCTEH: TPH3HAK 1
NEPIEHAUKYISIPHOCTH JIBYX MJIOCKOCTEN

41 | Teopema o TpEX NEPIEHIUKYISPAX 1

42 | Teopema 0 TpEX NEPHEHIUKYIISIPAX 1

43 | Teopema o TpEX MEPIEHIUKYISPAX 1

44 | KoHTpoJibHas padoTa 1o reMam 1

"[leprieHIMKYISPHOCTH NPAMBIX U

11




mwiockocteil" u "Yriabsl MeXAy NPSIMbIMU U
MJI0CKOCTSIMU"

45

[TonsiTE MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOI'PaHHUKHU; pa3BEPTKa
MHOT'OTpaHHUKA

46

[Ipu3ma: n-yroypHas npu3Ma; TpaHu U
OCHOBaHMS IPU3MBI; TIpsiMasi U HAKJIOHHAs
MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, npAMOyTroJIbHBIN
napajuleJIenuIe] U €ro CBOMCTBA

48

IIupamuna: n-yrosnbHas NUpaMuaa, TPaHu U
OCHOBaHHWE MMHUPAMHJIbI; OOKOBAs U MOJTHAS
IIOBEPXHOCTb ITMPAMHU/IbL; TPaBUIIbHAS U
yCedE€HHasi NUpamMuaa

49

[IpaBuiIbHBIE MHOTOTPAHHUKHU: TTOHSITHE
MIPaBUIILHOTO MHOTOT'PAHHUKA; TTPaBUIIbHAS
mpu3Ma 1 MpaBuiIbHAs MUPAMHJIA;
MpaBUJIbHAS TPEYToJIbHAS TUpaMUaa U
MIPaBWJIBHBIN TeTpadip; KyO

50

[Ipeacrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadAp, JOJEKadip U
HUKOCAdIP.

51

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, TPSIMOM, IVIOCKOCTH.
DneMEeHThl CUMMETPUH B IUpaMuax,
napajuiejenunenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

52

Brruncnenme 3J1eMEHTOB MHOTOTDAHHHUKOB:
pé6pa, TuaroHasu, yribl

53

ITnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM
ITOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIA/Ib
OCHOBaHHUH, TeopemMa 0 GOKOBOI
ITOBEPXHOCTH MPSIMON IIPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTU U
ITOBEPXHOCTHU MTPABUIILHON MUPAMHUIBI,
TeopeMa o oI OOKOBOI MOBEPXHOCTH
yCEe4EHHOM MUPAMHU/IbI

55

KonTtpoabsnas padora no teme
"MHororpanHuku"

56

[TonsaTtue 00 00BEME

57

O06BEM TUPAMUTIBI

58

O6bEM nUpaMuIbl

59

O06BEM TUPaMUTBI

60

O6bEM nUpaMuIbl

61

O06BEM npu3MBbI

62

O6bEM TPU3MBI

63

O06BEM npU3MBbI

64

Kontpoabnas padora no teme "O0bEMBI
MHOTOTPaHHHUKOB"

A e

65

[ToBTOpEeHME, 06001IIEHNE CHCTEeMAaTH3AIINS
3HaHuil. [TocTpoeHne ceueHuii B
MHOTOTPaHHHKE

12




66

[ToBTOpeHmE, 0000IIEHNE CHCTEMAaTH3AITUS
3HaHUU. BelUKCIIEHUE PACCTOSHUM: MEXIY
IBYMsI TOYKaMH, OT TOYKH J10 NIPSIMOH, OT
TOUYKH JI0 IIJIOCKOCTH, MEKIY
CKPEILMBAIOIINMUCS IPSIMBIMU

67

Hroroman KOHTPOJIbHas1 paGOTa

68

IToBTOpenue, 00001IEHNE CUCTEMAaTU3AUS
3HaHUU. BelUKCIIEHUE YTIIOB: MEXKIY
CKPEIINBAIOIIUMUCS IPSIMBIMHU, MEKIY
IIPSIMOM M IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEXKIY IIOCKOCTSIMU

11 KJIACC

/1

Tema ypoka

KoanuecTBo yacoB

BCETro

KOHTPOJIbHbIE
padoTsbl

NpaKkTHYecKHe
padoTsI

Jara
U3y4eHus

Cdepa u map: ueHTp, paauyc, IuaMeTp;
TIJIOIA]Th TOBEPXHOCTHU ChEephl

Bsaumnoe pacrnonoxenue chepsl U
IJIOCKOCTH; KacaTeslbHas INIOCKOCTh K

chepe; iomanab chepsol

N3o0paxenue chepsl, mrapa Ha MIOCKOCTH.
Ceuenus mapa

[y IpruvecKas mOBEepXHOCTb,
o0Opa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHJIHHI[pH'—IeCKOfI
MOBEPXHOCTH

unuuap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3yoIlas ¥ OCb; IJIOLIAIb
OOKOBOH U MOJIHOW MOBEPXHOCTH

N300paskeHne MUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TUIOCKOCTBI0, MapauIeIbHON WITH
MIEePIEeHIUKYISIPHOM OCH IIUIUHAPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOW MTOBEPXHOCTHU, OCh U BEPILMHA
KOHHMYECKOW NMOBEPXHOCTH

Konyc: ocHOoBaHue 1 BepiINHA,
oOpa3yrolas 1 och; MJI01aab OOKOBOH 1
MOJTHOW MOBEPXHOCTH

VY ceuéHHbIN KOHYC: 00pa3yrolue 1 BhICOTA;
OCHOBaHHUs U OOKOBas MOBEPXHOCTh

10

N300pakeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTBIO, MapasIeIbBHON OCHOBaHMIO, U
TJIOCKOCTBIO, MPOXOJIAIIEH yepe3 BEpPIINHY)

11

KomOunanwms ten BparieHus u
MHOTOI'PAHHUKOB

12

MHororpaHH1K, OIMCAaHHBIN 0KOJIO chephl;
cdepa, BliMcaHHAas B MHOTOTPAHHUK UJTU B
TEJIO BPALLEHUS

13

TToustue 00 00bEMe. OCHOBHBIE CBOICTBA
00BEMOB Tenl

13




14 | O0BEM muMHApPA, KOHYyCa 1

15 | O6wém mapa u mwiomanas cheps 1

16 | ITogoOHBIE TENIa B TPOCTPAHCTBE. 1
CooTHOUIeHNST MEXIY TUIOIAAIMU
MOBEPXHOCTEH, 00bEMaMK MOAOOHBIX TEJ

17 | KoutpoabsHasi padora no remam "Tena 1
BpanieHus" u "O0bemMbI Ten"

18 | BekTop Ha IJIOCKOCTH M B TPOCTPAHCTBE 1

19 | CiioxeHue ¥ BBIYMTAHHE BEKTOPOB 1

20 | YMHOXCHHE BEKTOpa Ha YKCIIO 1

21 | PaznoxxeHue BeKTopa Mo TpEM HEeKOMILIaHap- 1
HbIM BekTopam. [IpaBuio napamienenunena

22 | Perenue 3a/1a4, CBA3aHHBIX ¢ IPUMEHCHHUEM 1
MpaBWJI ICUCTBUI C BEKTOpAMH

23 | IlpsmoyrosbHas cucTeMa KOOpIUHAT B 1
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimne 3axa4u B KOOpAUHATAX

24 | Yron mexay Bektopamu. CKalsipHOE 1
MIPOU3BEICHNE BEKTOPOB

25 | BpruuciieHue yrioB MEXy IPSIMbIMHA U 1
TUTOCKOCTSIMHU

26 | KoopanHaTHO-BEKTOPHBIA METOJI IIPH 1
pEIICHNY T€OMETPUUYECKUX 3a/1a4

27 | KonTpoabHasi padora no teme "BexTopsl n 1
KOOPJMHATHI B MPOCTpaHCTBE"

28 | IloBTOpeHue, 00OOIICHIE U CUCTEMATH3AIIHS 1
3HaHui. OCHOBHBIE PUTYPBI, PAKTHI,
TEOpPEMBI Kypca IUIAHUMETPUHI

29 | [ToBTOpeHue, 000OIICHNE H CUCTEMATH3AIHSI 1
3HaHUW. OCHOBHBIE QUTYPBI, PaKTHI,
TEOPEMBI Kypca MIaHUMETPUU

30 | IToBTOpeHwme, 000OIEHUE U CHCTEMATH3AIUS 1
3HAHUN. 3a]a41 TJIAHUMETPUU U METOJIbI X
peneHus

31 | IToBTOpEHUE, 0OOOIICHHE U CUCTEMATH3AITUS 1
3HaHUH. 3aa4M TUIAHUMETPUU U METOBI UX
peLeHus

32 | [MoBTOpenue, 0600IICHNE U CHCTEMAaTH3AITUS 1
3HaHuil. OCHOBHBIE (PUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTepEOMETPHUHN

33 | UToroBasi KOHTPOJIbHAsI padoTa 1

34 | [loBTOpenue, 06001IEHNE U 1

cUCTEMaTH3aINsI 3HAaHUH
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JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

I'eomerpus 10 - 11 kaaccol

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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