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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma yueOHoro kypca «I'eomerpus» 6a30Boro ypoBHs miist odydaronuxcs 10 — 11
KJ1accoB paspaborana Ha ocHoBe dDenepanbHOr0 rocynapcTBEHHOrO 00pa30BaTENLHOTO CTaHIApTa
cpeaHero oomero oopa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHMM, MPEIbIBIIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPAIWIMIA POCCUUCKOTO OOpa3oBaHus. Peanm3arus mporpammbl
o0ecrnieunBaeT OBJaACHUE KIIOUEBbIMU KOMIIETEHIIUSMU, COCTABIISIOIIMMU OCHOBY JIJISl CAMOPAa3BUTHS U
HEMpPEepPBIBHOIO 00pa30BaHusl, IEJIOCTHOCTh OOMIEKYJIbTYpHOTO, JMYHOCTHOIO U I03HABATEIbHOTO
Pa3BUTHSI TMYHOCTH O0YJAIOLTHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reOMeTpuu Ha YPOBHE CPEJHEro o01ero oopazoBaHusi 00ycioBiIeHa
MPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX M MPEAMETHBIX PE3yJIbTaTOB OOY4YEHHUSI T€OMETPUH B
HANpaBICHUU  JUYHOCTHOTO  pa3BUTUS  oOydarommxcsi, (OpMHUpOBaHHA  (YHKIHOHAIHHON
MaTeMaTHYeCKON T'PaMOTHOCTH, U3yYCHHS JAPYIHX Y4EOHBIX NUCHHUIUIMH. Pa3BuTHE y 00ydaromimxcs
IIPaBUJIBHBIX TPEACTABIEHUH O CYIIHOCTM M IPOUCXOKIACHUU TI'EOMETPUYECKUX aOCTpaKLMH,
COOTHOILEHUH PEATbHOIO M UJEATIbHOIO, XapaKTepe OTPaKEHUSI MaTeMaTHUYeCKOW HayKo#l sBIEHUN U
IIPOLIECCOB PEAJIbHOIO MHUpPA, MECT€ TI€OMETPHUM B CHUCTEME HAyK U POJIM MaTeMaTH4ECKOIo
MOJICIIMPOBAaHUSI B HAYYHOM IIO3HAHWM W B TPAKTUKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUSI y4allUXCs, a TaKKe KayecTB MBIIUICHUS, HEOOXOIUMBIX ISl aJanTalud B
COBPEMEHHOM OOIIEeCTBE.

I'eomeTpust siBiIsseTCsl OHUM U3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEIHEr0 0OILIEro o0pa3oBaHusl,
Tak Kak o0ecreynBaeT BO3MOXXHOCTh M3yYeHHMS KaKk JUCHUIUIMH  E€CTeCTBEHHO-HAYYHOM
HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbllUIeHUE, QOPMUPYEMOE NPU H3YYEHHH OOYYaIOIIMMUCS MOHATUHHBIX OCHOB
TeOMETPHH M TOCTPOCHUH LIEMOYKH JIOTHYECKUX YTBEP)KICHUN B X0/1€ PELLICHHUs TeOMETPUYECKHX 3a/1ad,
YMEHHUE BBIIBUTATh U ONPOBEPraTh I'MIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPH PEIIeHUH 3a]a4
€CTEeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHue OpHeHTHpPOBAaThCS B MPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJIb BO BCEX 0O0IacTIX
NesTeNIbHOCTH YenoBeka. OprueHTalus yeloBeKa BO BPEMEHH U POCTPAHCTBE — HEOOXOIMMOE YCIOBHE
€ro COIMAIbHOrO OBITHS, (OpMa OTPaKEHHUSI OKPY’KAIOLIET0 MUPA, YCIOBHE YCIEUIHOIO MO3HAHUS U
aKTUBHOTO MpeoOpa3oBaHusl AEUCTBUTENbHOCTH. OmepupoBaHUE NPOCTPAHCTBEHHBIMH OOpa3zamMu
00BEeTUHSET Pa3HbIE BUIBI yUCOHOW U TPYIOBOU JACATEIHHOCTH, SIBIISIETCSI OTHUM W3 TIPO(ECCHOHATBHO
Ba)XHBIX KA4eCTB, NMOATOMY aKTyajbHa 3afada (JOpMHUPOBaHHS y OOyYarOMIUXCS MPOCTPAHCTBEHHOTO
MBIIIUIEHHUS KaK Pa3HOBHIHOCTH OOPA3HOTO MBIIUICHUS! — CYIIECTBEHHOTO KOMIIOHEHTA B IMIOATOTOBKE
K IIPAKTUYECKOH JIeATEIbHOCTH 110 MHOTUM HAIlPaBICHUSIM.

Ienb ocBoeHust mporpammbsl yueOHOro Kypca «I'eomerpusi» Ha 06a30BOM ypOBHE OOy4EHUS —
0011e00pa3oBaTebHOE M OOIIEKYJIBFTYPHOE Pa3BUTHE 00YUAIOIINXCS Yepe3 00eCcTieueHne BO3MOKHOCTH



IpPUOOPETEHUs] M HUCHOJb30BAHUSA CHCTEMAaTHYECKMX TIE€OMETPUYECKMX 3HAaHMM U JIeHCTBHH,
crnienn(pUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO POI0JKEHUS 00pa30BaHMUs 110 CIIEHUAIBHOCTSIM,
HE CBSI3aHHBIM C TPUKJIAHBIM UCIIOIb30BAHUEM ['€OMETPHH.

IIporpamma mo reomerpuu Ha 0a30BOM ypOBHE INpe/HAa3HauyeHa A OOydaroIMXcsl cpeaHei
IIKOJIbl, HE UCIBITHIBABIINX 3HAYMTEIbHBIX 3aTPYAHEHUI Ha yPOBHE OCHOBHOT'O O0OLIEro 00pa3oBaHuUs.
Taxum 006pazom, oOyudaronrecs Ha 6a30BOM ypOBHE JI0JIKHBI OCBOUTH 00IIME MaTeMaTHUECKUE YMEHUS,
CBSI3aHHBIE CO CIIEUM(UKON reOMETPUN U HEOOXOAUMBIE IS )KU3HU B COBpEMEHHOM obmiectBe. Kpome
3TOr0, OHU UMEIOT BO3MOXXHOCTh U3YUHTh T€OMETPHIO OoJiee TIIy00Ko, €CiM B JaJIbHEHIIIEM BOSHUKHET
HE00XOIMMOCTb B T€OMETPUUYECKHUX 3HAHUSX B MIPO(ECCHOHAIBHON JeSITEIbHOCTH.

JlocTHKEHHE LIeIH OCBOEHHsI POrpaMMbl 00€CIIEUMBAETCSl PELIEHUEM COOTBETCTBYIOIUX 3a/1ay.
[TpuopuTeTHBIMH 3amauaMu OCBOCHHUsI Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—11 kmaccax
SBIISIIOTCSL:

* (opMuUpOBaHME MIPEICTABICHHUS O TEOMETPUM KaK 4aCTH MUPOBOI KyJIbTYpbl U OCO3HaHUE €€

B3aMMOCBSI3U C OKPY’KAIOIIMM MUPOM;

* (opMHUpOBaHME NPEACTABIECHUS O MHOTOTPAaHHUKAX M TejlaX BPALICHUS KaK O Ba)KHEMIIMX
MaTeMaTHYECKUX MOJIENAX, MO3BOJSIONIMX OMNKMChIBATh M M3y4aThb pa3Hble SBJICHUS
OKPY’KaloIIero MUpa;

* (dopMHUpOBaHHME YMEHHsS paclo3HaBaThb Ha YepTekKaxX, MOJCIAX M B pPEATbHOM MHpE
MHOT'OI'PaHHUKH U TeJla BPaIlleHUs;

* OBJIAJICHUE METOJIaMH PELICHHUs 3aJjau Ha MIOCTPOEHUS Ha U300paKEHUAX POCTPAHCTBEHHBIX
uryp;

* (opMHUpOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMM MOHATHSIMU O MHOI'OIpaHHMKax M Tejlax
BpAILEHHS U UX OCHOBHBIMU CBOWCTBaMH;

* OBJIQJICHUE QITOPUTMaMHU pELICHUS OCHOBHBIX THUIOB 3aj1ay; (OPMHPOBAHUE YMEHUs
IIPOBOJIUTH HECIIOXKHBIE TOKa3aTeIbHbIE PACCYKACHUS B XO/€ PEIICHUS] CTEPEOMETPUUYECKIX
3aJa4 M 3a/1a4 ¢ MPAKTUYECKUM COZECp KaHUEM;

*  Ppa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaronuxcs, mo3HaBaTeIbHON
aKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

* (¢opmupoBaHHe (QYHKIMOHATHHON TPAMOTHOCTH, pEJIEBAHTHOW TEOMETPUU: YMEHHE
pacro3HaBaTh TPOSBICHUS TEOMETPUYECKHUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX )KU3HEHHBIX CUTYAIUAX U TP U3YYCHUH JIPYTUX YICOHBIX TIPEAMETOB, IPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (POpMyIMpOBaTh UX Ha S3bIKE T€OMETPHH M CO3/aBaTh
TeOMETPHUECKUE MOJIENIH, NIPUMEHATh OCBOEHHBI F€OMETPUYECKUN ammapar Iyl peleHus
MPAaKTUKO-OPHEHTHPOBAHHBIX ~ 3a/1a4, WHTEPIPETUPOBAaTh W  OIEHUBATH TIOJTYYCHHBIC
pe3yNbTaThI.

OTIUYATENEHOW OCOOCHHOCTBIO TMPOTPAaMMBI SIBJISIETCS BKIIOYEHHE B KypC CTEPEOMETPUHU B
Hayaje €ro M3y4eHHUs 3a/ay, pellacMblX Ha yYpOBHE HMHTYUTHUBHOIO TMO3HAHMSA, W OIpPENeICHHBIM
o0Opa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOTO MU
MIPOCTPAHCTBEHHOTO MBIIUICHHSI, CTUMYJIUPYET MPOTEKaHHE HHTYHTUBHBIX MPOIECCOB, MOTHBHPYET K

JaJbHENIIEMYy U3YYEHHIO TTPEAMETA.



[Ipenmnourenue oTIAaETCS HATJIATHO-KOHCTPYKTUBHOMY METOLY 00YUEHHUS, TO €CTh TEOPETHUUECKUE
3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEAMETHO-IIPAKTHUYECKON NeATeNbHOCTH. Pa3BuTne
IIPOCTPAHCTBEHHBIX MIPEICTABICHUN y yUaIIUXCsl B Kypce CTEPEOMETPUU IPOBOAUTCS 3a CUET PELICHUS
3a/la4 Ha CO3J[aHHE IMPOCTPAHCTBEHHBIX OOpa3OB M 3aJady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznanue obpa3a MPOBOJUTCS C ONOPOM Ha HATSIHOCTh, a ONEPUPOBAHHE OOpPa3oM — B
YCIIOBHUSX OTBJICUEHUS OT HATJITHOCTH, MBICJICHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJePKAHUSI.
OcHoBHbIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKN,
«IIpsiMple W TUIOCKOCTHM B MpocTpaHCTBe», «Tena BpameHus’», «BekToppl M KOOpAMHATHl B
npocTpancTBe». DopMUPOBAHHE JTOTHUECKUX YMEHUHN pacipeiesieTcs He TOIbKO M0 COAepKATeIbHBIM
JUHUSAM, HO U 110 ToiaM 00y4YeHHsI Ha ypOBHE CpeAHero ooimiero oopa3oBaHusl.

Conepxanre oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHs paboueit
MpOrpaMMbl, PacHpe/leICHHBIM 10 TofaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TakuM OOpa3oM, 4TOObBI
OBJIaJICHUE TI'EOMETPUYECKHMMM TMOHSATHSAMU M HaBbIKAMU OCYIIECTBISJIOCH IOCIEA0BAaTENbHO U
MOCTYNAaTENIbHO, C COOMIIOICHUEM MPUHIIUIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CUCTEMY F€OMETPHYECKHX MPEACTABICHUN 00yJaroMXcs, paciupsis U yriayomuss ee, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpuun otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henento B 11

KJIacce, BCero 3a JiBa roga ooyuenus - 102 yyeOHbIX daca.

COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE
OcHOBHbIE MOHATHS CTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, IpocTpaHcTBO. IloHaTue 06

AKCMOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.
B3anMHOe pacnonoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLUEcs, IapaulelbHbIE U
cKkpeuuBaromuecs npsamMslie. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapajuIeIbHbIC
MpsIMbIE B IPOCTPAHCTBE; MapaJlJIeIbHOCTh TPEX MPAMBIX; NApAJUIETbHOCTD IPSIMON U IJIOCKOCTH. Y TJIbI
C COHaNpaBJICHHBIMM CTOPOHAMH; YIroJd MEXJy MpsIMbIMH B IpocTpaHcTBe. llapamnensHoCTb
IJIOCKOCTEM: MapajulesbHble IUIOCKOCTH; CBOWMCTBA IapajuIeNbHBIX IUIockocTed. IIpocreimue
MIPOCTPAHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETPa’p, KyO, mapajuiesenuries; moCTpOeHHe CeUeHHH.
[lepneHUKYIAPHOCTh MPSAMOW M IUIOCKOCTH: INEPIEHIUKYJISIPHBIE MpPsMbIE B IIPOCTPAHCTBE,
MPsIMBIE NAPAJIIENbHBIE U NIEPIICHINKYJISIPHBIE K IIIOCKOCTH, NPU3HAK MTEPIEHIUKYIISIPHOCTH MPSMON U
IJIOCKOCTH, TEOpEMA O NMPSAMON NEPHEHANKYISIPHON MJIOCKOCTH. YTIIbI B MIPOCTPAHCTBE: YIOJI MEXIY
MPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIN YToJl, JUHEHMHBIM yrojl ABYyrpaHHOro yria. [leprnennukynsap u
HAKJIOHHBIE. PACCTOSIHUE OT TOYKHU O IUIOCKOCTH, PACCTOSIHUE OT IPSMOM 0 IJIOCKOCTH, IIPOEKIUs



¢burypsl Ha MI0CKOCTh. [lepmeHIUKYISIPHOCTh IMJIOCKOCTEH: MPU3HAK MEPHEeHIUKYISIPHOCTH ABYX
mockocTeil. Teopema o TpexX nepreHuKyspax.

MHOrorpaHHUKHU
IloHsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOI'PDAaHHMKA, BBIIYKJIBIC U HEBBIIYKIIbIC

MHOTOTPAaHHUKH; pa3BEpTKa MHoOrorpanHuka. [Ipu3ma: N-yronpHas npu3Ma; T'pPaHU W OCHOBAHMS
MIPU3MBI; TIpsiIMasi 1 HAKJIOHHAs TTPU3MBbI; OOKOBAs M IMOJIHAs TMOBEPXHOCTh Npu3Mbl. [lapamienenuren,
MPSIMOYTOJIBHBINA Tapajuienenunes u ero cpoicrBa. [lupammpa: N-yrojibHas nUpaMujia, TpaHU U
OCHOBaHUE MUPAMHJIbI; OOKOBas M TMOJHAS TOBEPXHOCTh MUPAMHIIBI, TpPaBHIbHAS W yCEUCHHAas
nupaMuja. IIEeMEHThI MPU3Mbl U TTUpaMubl. [IpaBuibHbIe MHOTOTPaHHUKU: MOHSATHE MPaBUILHOTO
MHOTOTIpaHHUKA; TpaBUIbHAs NTPU3Ma U IIpaBUIbHAS TUpaMUa; TpaBUIbHAS TPEYTOJIbHAs MUpaMuia u
MpaBUJILHBIN TeTpadap; KyO. [IpeacTraBnenune o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdApP, MOACKA AP U
ukocadp. CeueHust NpU3Mbl U MUPAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NUpaMUax, Napaviejenuneaax, mpaBuiIbHbIX MHOTOTPaHHUKAX.

Boruncnenue >1eMEHTOB MHOTOTPAaHHUKOB: peOpa, auaroHanu, yriabl. [lnomans OGokoBoi
MMOBEPXHOCTH M TOJHOW IMOBEPXHOCTH MPSIMOW MPU3MBI, IUIOIIAb OCHOBAaHUMU, TeopeMa O OOKOBOI
MIOBEPXHOCTU HpsiMON mpu3Mbl. [lnomans OOKOBOM NOBEPXHOCTHM U MOBEPXHOCTU IPABHIBHOM
MAPAMHJIBI, TEOPEMa O IUIOMAAH YCeYCHHON mupamubl. [loHsTtne 06 o0beMe. OOBEM MHUPAMUIBI,
MIPU3MBL.

[Tono6ublie Tena B mpoctpancTBe. COOTHOMICHHS MEXTy MIIOLIAASMH OBEPXHOCTEH, 00bEMaMu
OIOOHBIX TEIL.

11 KJIACC

Tena Bpaumenus
[unuaapudeckass MOBEPXHOCTb, OOpa3ylolue  IMJIMHIPUYECKON  MOBEPXHOCTH,  OCh

LWINHAPUYECKON MoBepXHOCTU. LlunuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 00pa3yroIias U OCh;
ionaib O0KOBOM M MOJTHON MOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yoIIre KOHUIECKOM MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOU
noBepxHocTu. KOHyC: OCHOBaHHME M BeplInHa, oOpasyiollas W OCh; IUIOIIAJb OOKOBOW W TOJIHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yollue U BEICOTa; OCHOBaHUS U OOKOBas MOBEPXHOCTb.

Cdhepa um map: wneHTp, paauyc, IuameTp; IUIOMIAAb TOBEPXHOCTH cdeprl. BzaumHoe
pacnosoxeHue cepsl U MII0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miouanb chepsl.

N300paxenue Ten BpalleHus Ha III0CKOCTH. Pa3BeépTka nMIuHApa U KOHyca.

KomOuHanmu Ten BpalieHus U MHOTOTPAaHHUKOB. MHOTOTrpaHHHMK, ONHCAHHBIA OKOJIO C]epsl;
cdepa, BMcaHHAs B MHOTOI'PAaHHMK, WJIM TEJIO BPAILICHHS.

[Tonsarue 06 o6bpeme. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBLHOTO
napajuiefienunesaa u cieacTBus u3 Hee. O0beM HUIMHpA, KoHyca. O0bEM 1apa U oA s chepshl.

[Tono6uble Tena B npoctpancTBe. COOTHOLIEHHS MEXTY IIJIOLIAASIMHU TOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX Te.

Ceuenus nunuHApa (MapajuleIbHO U MEPIEHAMKYISIPHO OCH), C€UYeHHUs KOHyca (TapauieibHOe
OCHOBAHHIO U MPOXOJAIIIEe Yepe3 BEPIINHY), CEUSHHUs Iapa.



BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE
Bekrop Ha tuiockoctd M B mpoctpaHcTBe. CIIO)KEHHWE W BBIYMTAHUE BEKTOPOB. YMHOXKCHHE

BEKTOpa Ha 4Hciao0. PasnokeHue BekTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaMm. [IpaBuio
napajurenenunena. Pemenue 3anad, CBA3aHHBIX C NPUMEHEHUEM IIPaBUIl JEHCTBUHM C BEKTOPaMH.
[IpssMoyronbHas cucreMa KOOpAMHAT B npocTpa”cTBe. KoopauHatel Bexkropa. [Ipocrenmme 3anauu B
KOOpAUHAaTax. YTrojl Mexay Bekropamu. CKalsipHOE IIPOM3BEICHUE BEKTOPOB. BrlumcieHue yrios
MEXy NPSAMBIMH U IIIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBI METOJ IPU PEUICHUH I'€OMETPUUYECKUX
3a1ad.

INVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJIbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro mpeamera «MareMaTuka»
xapaktepusytorcsi: ['paxnanckoe BocnmuTaHue: CHOPMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIHH
00yJaromerocsi Kak akTUBHOTO ¥ OTBETCTBEHHOT'O WJICHA POCCHICKOTO OOIIECTBA, MPEICTABICHUEM O
MaTeMaTUYeCKMX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUM, TMPOUEAYP
TPaKIAHCKOTO OO0IIecTBa (BHIOOPHI, OMPOCH U TIP.), YMEHUEM B3aUMOJIEHCTBOBATh C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHM C UX (YHKIHMSAMH U HazHaueHHeM. [laTpuoTruyeckoe BOCIHTAHHE:
c(hOPMHUPOBAHHOCTHIO POCCHICKON IPpaK TAHCKOW UACHTUYHOCTH, YBKEHUS K POILIOMY U
HACTOSIIIIEMY POCCHUHCKOW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIICHHEM K JOCTHXEHUSM POCCHUHCKUX
MAaTeMaTUKOB U POCCUICKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOIb30BAHUIO ATUX JTOCTUKEHUHN B APYTUX
HayKax, TEXHOJIOTHX, cdepax 3KOHOMHKHU. JlyXOBHO-HPABCTBEHHOIr0 BOCIUTAHUA: OCO3HAHUEM
JYXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoaa; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
STUYECKOTO TMOBEJAEHUS, CBA3AHHOTO C MPAKTUYECKUM IPUMEHEHHUEM [JOCTH)KEHUN HayKu U
JeSATEeTLHOCTHIO YUCHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOEHHE YCTOWYHUBOTO Oy AyIIETO.

JcTeTHYeCKOoe BOCMUTAHUE: OCTETUYCCKMM OTHOIIEHWEM K MHpPY, BKJIIOYAs JCTETHKY
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, pEIICHUH, pacCyXICHHI; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYeCKUM  aclleKTaM  pa3ju4yHbIX BHJIOB  HCKyccTBAa. (Mdu3MYeckoe BOCHHUTAHUE:
c(hOpPMUPOBAHHOCTHIO YMEHHUs MTPHUMEHATh MaTeMaTHUeCKUe 3HaHUS B HWHTEpecax 3J0pPOBOTO U
0e3omacHOTO Oo0Opa3a »W3HHM, OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBIA PEXKHUM 3aHATUH U OTIbIXa, PEryJsipHas ¢u3nyecKass aKTUBHOCTH); (PU3MUECKOTO

COBCPUICHCTBOBAHUS, ITPU 3aHATUAX CHOpTI/IBHO'OB}IOPOBHTGHBHOﬁ JACATCIIBHOCTBIO.



TpynoBoe BocmuTaHue: FTOTOBHOCTBIO K TPY/Y, OCO3HAaHHEM LIEHHOCTH TPYA0JIIO0US; UHTEPECOM
K pPa3NU4HbIM cdepaM Npo(ecCHOHANBHON NesITEeNbHOCTH, CBS3aHHBIM C MaTeMaTHKOW M e¢
MPUIIOKCHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP Oynymieil mpodeccuu U peaqTn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE IIJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTEMaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHDKEHUU BCEH KHU3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B pEIICHUU
IIPAKTUYECKUX 3aJa4 MaTEMaTUYECKON HAIPABICHHOCTH. JKOJOrH4eCKoe BOCIIUTaHue:

C(OPMHPOBAHHOCTBIO  AKOJIOTHUECKOW  KYJBTYpbl, TOHUMAHUEM BIUSHUS  COLUAIBHO-
HKOHOMHUYECKHUX IPOLIECCOB Ha COCTOSIHUE MPUPOHON M COLMAIBHON Cpefibl, 0CO3HAaHUEM II100aIbHOTO
XapakTepa SKOJIOTMYECKMX MpoOieM; OpHEeHTalMeld Ha HNPUMEHEHHE MaTeMaTHYeCKHX 3HaHWH AJs
peleHust 3aa4 B 00JaCTH OKpYXKarolei cpelibl, INIAaHUPOBaHMS IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX
MOCTICICTBUM Ui OKpyskatomel cpeapl. LleHHOCTH HAY4YHOro MO3HAHMA: CHOPMHPOBAHHOCTHIO
MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHTUSI HayKu W OOIIECTBEHHOMN
MIPaKTUKU, IOHUMAaHUEM MaTeMaTHUYE€CKONH HayKH KakK C(epbl YeIOBEUECKOU JESATENbHOCTH, TANOB €€
pa3BUTHA M 3HAYUMOCTH JJIs DPA3BUTUSA LUBWIM3ALUM; OBJIAJCHUEM S3bIKOM MAaTEMaTUKH W
MaTEMaTHUYECKOHN KyJIbTYpOH KaK CPeICTBOM IO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIISTH IPOEKTHYIO
1 UCCIIEJIOBATEIbCKYIO AEATEIbHOCT HHANBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MertanpeamMeTHble pe3yNbTaThl OCBOCHUSA MPOrpaMMbl yuyeOHOro mnpeamera «MareMmaTukay
XapaKTepU3yIOTCS OBJIA/ICHUEM YHUBEPCATbHBIMU HO3ZHAGAMETbHBIMU OCliCMBUAMU, VHUBEPCAIbHIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUSHBIMU OeUCEUSMU.

1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, obecneuusarom @Gopmuposanue 06a306bix
KOCHUMUBHBIX NPOYECCO8 00yYaowuxcsa (0coeHue Memooo8 MNO3HAHUA OKPYHCaouezo Mupa,
npuMeHenue J102UYeCKUX, UCCIe008amenbCKux onepayul, yMeHuti pabomams ¢ uH@opmayuell).
ba3oBble JlorHYecKue A1eHCTBUA:

* BBIBIATH W XapaKTePU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MaTEeMaTHYEeCKUX OOBEKTOB,
MOHATHIA, OTHOIICHWA MEXAY MOHATHAMH; (OPMYJIIUPOBATH OMNPEICICHUS TTOHSATHH;
yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCHU(UKALMU, OCHOBAHHUS AN OOOOLICHUS H
CpaBHEHHUS, KpUTEPUHU TIPOBOIUMOTO aHAIIN3a;

* BOCHPHHHMATH, (GOPMYIHPOBATH W MPEOOPA3OBBIBATH CYKJCHUS: YTBEPAUTEIbHBIC U
OTpUIaTEIIbHbIC, SIMHUYHBIC, YaCTHBIC U OOIIKE; YCIOBHBIC,

* BBISBISATH MaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M TPOTHBOpeuHsi B (hakTax,
JaHHBIX, HAONIONICHUAX W YTBEPXKICHUSX;, TMpeanaratb KpUTEPHUH [UIsl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

* JlenaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUeHHH 110 aHAJIOTHH;

* MPOBOJUTH CAMOCTOATEIHHO JOKA3aTebCTBA MATEMATUUECKUX YTBEPKIEHUN (MIpsMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOIAUTH TMPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;



2)

BBIOMPATH CIIOCO0 perieHust yueOHOW 3a7auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILICHMS,
BbIOMpaTh HauboJee MOAXOIAMUNA C YYETOM CaMOCTOSTENIbHO BBIJCICHHBIX KPUTEPUEB).
Ba3oBrble ucciaenoBarejabcKue 1eCTBUA:

UCIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATEIILCKUNA WHCTPYMEHT MO3HaHUS; (OPMYIHPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUNE, MpodieMy, yCTaHABIMBATh MCKOMOE M IaHHOE,
(bopMHpPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIUI0, MHEHHE;

IPOBOJUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM ~ DKCIEPUMEHT, HCCIEAOBAaHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBJICHHUS, IPOIIECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSITENIFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI IO PE3yJbTaTaM IMPOBEACHHOTO
HaOJIIOACHNS, UCCIIEI0OBAHMSI, OLIEHUBATH IOCTOBEPHOCTH MOJyYEHHBIX PE3yJbTaTOB, BEIBOJOB
# 0000IIEeHHI;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIIBUraTh MPEIIIOI0KEHUS O €ro
pa3BUTHHU B HOBBIX ycioBUsaX. Pabora ¢ nndopmanmeii:

BBISIBIIATH IeUIUTH WHPOPMALIUY, JAaHHBIX, HEOOXOAMMBIX JIJIsI OTBETAa HA BOMPOC W IS
peIeHHs 3a/1a9H;

BbIOMpaTh  MHPOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UpPOBAaTh W MHTEPIPETUPOBATh HMH(DOPMALMIO Ppa3IMYHBIX BHJIOB U (opMm
MIPEICTABIICHHUS;

CTPYKTYPHUPOBaTh HH(POPMAIUIO, TPEICTABIATE €€ B PA3IUYHBIX (OpMax, HIUTFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh Ha/ICKHOCTh HH(OPMAIIMU IO CAMOCTOATENEHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

Yuueepcanvuvie Kommynuxamuenwvle Oeticmeus, obecneyugarom coopmMuUpo8aHHoOCHyb

COYUALHBIX HABLIKO8 0Oyuatowuxcs. Od1eHue:

BOCIIpUHUMATb H q)OpMy.]'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBHU C YCIOBUAMHU H LCIAMU
O6HICHI/I$I; ACHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUA B YCTHBIX U IMMCbMCHHBIX
TCKCTaX, 1aBaThb MMOSACHCHUA 110 XOAYy PCUHICHUA 3aa4i, KOMMCHTHPOBATH HOHy‘IGHHI)H\/'I
pe3ybTaT;

B X0/€ 00CYyXJeHHs 3ahaBaTh BONPOCHI IO CYIIECTBY OOCYX AaeMOH TeMbl, NMPOOIEMBbl,
pemaeMoﬁ 3ala4yM, BbICKA3bIBAaTh UJICH, HALICJICHHBIC HA MMOMCK PCIICHM A, COITOCTABIATE CBOU
CYKACHUA C CY)KACHUAMU JPYIruX YHaCTHUKOB JUajiora, O6Hapy}KI/IBaTI> pas3iinuue u CXOACTBO
MO3UIUI; B KOPPEKTHOMH (hopme (HopMyTHpOBaTh pa3HOTTIACHS, CBOU BO3PAKEHUS;
NpCACTABIATE PE3YIbTATBI PCEHICHUA 3aJadd, OSKCIICPUMCEHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOATEIIbBHO BBI6PIpaTB (bOpMaT BBICTYIIJICHUA C y‘-IéTOM 3aaa4 MPE3CHTAOUHU U
ocobenHocTtei ayauropun. COTpyIHU4ECTBO:

MOHUMAaTh W HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAUBUAYaJIbHOM pPaOOTHI MpHU
pEIICHUHA y‘Ie6HI)IX 3aaa4; IpUHUMATb M[ECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHU3AINI0 COBMECTHON pabOThI, paclipeAesisiTh BUILI padOT, TOTOBAPUBATHCS, OOCYKIATh
MIPOIIECC U Pe3ybTaT PabOThI, 0000IATh MHEHUS HECKOJIBKUX JIIOJICH;



* y4yacTBOBaTh B TPYNHNOBBIX (opmax paboTel (0OCyxaeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U WHBIE); BBIMIOIHATH CBOIO YacTh pabOThl U KOOPJIMHHPOBATH CBOM JCHCTBUS C
JAPYTUMH 4YJI€HaMU KOMaH]Ibl; OLCHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOIIMH HPOAYKT IO
KpUTEpHM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

3) Vuusepcanvnvie pecynamuensie Oeticmeus, obecneuusarom @GopmMuposanue CMuiCiL08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszaums:

* COCTaBJIATH IUIAH, ITOPUTM pELICHHWS 3a/a4d, BbIOMPATh CHOCOO0 peHIeHHus € y4eTOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATh
BapUaHTHI PEIICHUH ¢ y4¢TOM HOBOM mHpopManuu. CaMOKOHTPOJIb:

* BJAJETh HABBIKAMU MO3HABATEILHOW PE(PICKCHHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U
MBICIMTENbHBIX IPOLECCOB, MX pPE3yJbTaTOB; BIAJeTh CIIOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLiecca U pe3yJjibTaTa pellieHrs MaTeMaTUYECKOH 3a1auu;

* peABHJAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh INpU pEHIEHUH 33a7aud, BHOCUTH
KOPPEKTHUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

* OLIEHUBATb COOTBETCTBHME PE3yJbTaTa LEJIU U YCIOBUSAM, OOBSCHATh HPUUYMHBI TOCTUKECHUSA
WIA HEIOCTHKEHUS PEe3yJbTaTOB JESITEIbHOCTH, HAXOOUTh OIIMOKY, JaBaThb OLIEHKY
PUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJbBTATbBI
10 KJIACC

OrnepupoBaTh MOHIATHSIMU: TOUKA, MPAMasi, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIICHUH F€OMETPUUYECKUX 3a]1ay.

OnepupoBaTh NOHATHAMU: TAPALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U IITIOCKOCTEH.

KnaccudumupoBaTs B3aMHOE pacioyioKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: JBYTPAHHBIM YTo0JI, TPaHH JABYTPAaHHOTO yTia, peOpo JABYTpaHHOTO
yIJia; IMHEHHBIN yroJl ABYTPaHHOTO yria; TpagycHas Mepa JBYIPaHHOIO yTJa.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBIITYKJIBIM U HEBBITYKJIbI MHOIOTPaHHUK, JJIEMEHTHI
MHOT'OTPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.

Pacrio3naBate OCHOBHBIE BHABI MHOTOTPAHHUKOB (TUpamMuia; NpU3Ma, MPSIMOYTOJbHBIN
napajuiesenumnes, Kyo).

KrnaccudunupoBars MHOTOTpaHHUKH, BBIOMpas OCHOBaHUs s Kiaccu(UKAIK (BBIMYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; MPABWIbHbIE MHOTOIPAHHUKHU; TMPSMbIE M HAKJIOHHBIE MPHU3MBI,
napajuieNenune/abl ).

OnepupoBaTh NOHATUSIMU: CEKYIIas INIOCKOCTh, CECYEHUE MHOTOTPAHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHHH, HCTIOIB3YSI METO]] CIICIOB.

Ctpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBITIOTHATH (BEIHOCHBIE) TNIOCKUE YEPTEKHU
13 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.



Pemate 3agaun Ha HAaXOX/IEHUE T€OMETPUYECKHUX BEIMYMH MO 00pas3liaM WM alropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJTUTUUECKUE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MaTEMAaTUUYECKUX 3aj]a4d Ha
BBIUYHCIICHUE PACCTOSIHUI MEXly BYMsI TOUKAMHU, OT TOUKH JI0 IPSAMO#1, OT TOUKH 10 INIOCKOCTH, MEKIY
CKPEIIMBAOIINUMUCS IPSIMBIMU.

Pemare 3agaun Ha HaxXOXJAE€HUE TEOMETPUYECKMX BEIMYMH IO o0pas3laM MM alropuTMam,
IIPUMEHSIS] U3BECTHBIE AHAJTUTUUECKUE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3aja4d Ha
BBIUHCJICHUE YIJIOB MEXIY CKPELIMBAIOLIMMUCS NPSIMBIMU, MEXIY HPSIMOW MU IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIBYIPAaHHBIX YIJIOB.

Bbruucnare 00b€MBI M IJIOLIAJM IOBEPXHOCTEH MHOIOIpaHHMKOB (IpU3Ma, NUpaMuaa) ¢
IpUMEHEHHEM (DOpMyJI; BBIUMCIATHE COOTHOUIEHHS MEXIy IUIOIAASMU ITOBEpXHOCTEH, 00BbEMaMu
I10100HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU;
HEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatb, npeoOpa3oBbIBaTb M HHTEPIPETUPOBATH HMHGOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, IPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensTh reoMmeTpuyecKue GaKThl AJ1s pEIICHUs CTEPEOMETPUUECKHX 3a/1a4, TPEIIT0JIaratroInx
HECKOJIBKO IIIaroB PEIICHHs, €CIIN YCIOBHUS IPUMEHEHUS 3a/1aHbI B SIBHOU (hopMme.

[IpumensTH IpOCTENIINE TPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1ad.

[IpyBoaUTE MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M JKU3HM, PacClO3HABaTh
MIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHsTh OTy4YeHHbIE 3HAHUS HA TPAKTUKE: aHATU3UPOBAThH PEAJIbHBIE CUTYaLlUU U IPUMEHSATh
U3yYEHHbIE MOHATUS B IpOIEcce MOMCKA PEIICHUs MaTeMaTU4eCKU CHOpPMYIHPOBAHHOW MPOOIIEMBI,
MOJIETIMPOBATh PEAJIbHBIE CUTYallUd HAa SI3bIKE I'€OMETPHM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIOJIb30BAHUEM T'€OMETPHUUECKUX TOHATHH M TeopeM, ammapara ajareOphl; peliaTtb MpakTHYecKue

3aaa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKUX BCIIMYNH.

11 KJIACC

OmnepupoBaTh MOHATUSMH: NWIMHIPUYECKAs MOBEPXHOCTh, OO0pa3yromue IIHIMHIPHYECKON
MOBEPXHOCTHU; LMWIMHJP; KOHUYECKasi MOBEPXHOCTh, 00pa3yrole KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuyeckas HOBEPXHOCTb.

PacnoznaBate Tena Bpamenus (IWJIMHIP, KOHYC, cdhepa U 1map).

OOBACHATDH CITOCOOBI MOTyUEHUS TeJl BpallleHusl.

KnaccuguupoBats B3auMHOE pacnojokeHne Ceprl U MITOCKOCTH.

OmnepupoBaTh MOHATUSMH: [IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BEICOTA CErMEHTA; [IIapOBOit
CJIOH, OCHOBaHHKE IIAPOBOTO CJIOS, BHICOTA LIIAPOBOIO CJIOS; IAPOBON CEKTOP.

Beraucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TeN BpalleHHUs, T'€OMETPHYECKUX Tl C
MpUMEHEeHUEM (POpMYII.

OmnepupoBaTh NOHATHUSAMH: MHOTOI'PDAaHHMK, BITUCAHHBIH B cepy M OMMCAHHBINA OKOJIO C(epsbl;
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILEHUS.



BbIuucnaTe COOTHOIIEHHS MEX Ty IUIOIIAsIMU TOBEPXHOCTEN M 00bEMaMU OJOOHBIX Tell.

N3o00paxkaTh wu3y4daeMble GUIYpbl OT PYKM M C HOPUMEHEHHEM HPOCTHIX YEPTEHKHBIX
HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IVIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEPXY,
cOOKY, CHU3Y; CTPOUThH CEUCHUS TeJl BPALICHUS.

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBaTh HMH(OPMAIMIO O TMPOCTPAHCTBEHHBIX
reoOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINOMHATE NEHCTBUS CIIOXKEHHST BEKTOPOB, BBIYUTAaHUS BEKTOPOB M YMHOXKEHHs BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00JIaJat0T.

[IpuMeHATH paBWIIO NapAIIICIICIIUIIEAA.

OnepupoBarh MOHATUSAMU: JAEKApTOBBl KOOPIMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIMHATBI BEKTOPA, YroJl MEXAy BEKTOPAaMH, CKaSIPHOE INPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaXOI[I/ITB CyYMMY BCKTOPOB M HNPOU3IBCACHHEC BCKTOpa Ha YHCIO, YroJl MCXKAY BCKTOpaMu,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 110 IBYM HCKOJIJIMHCAPHBIM BECKTOPAM.

3azaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[TpumMeHsaTH reoMeTpruecKue (PaKThl 171 PELICHNs CTEPEOMETPUUECKUX 3a/1a4, MPEANOIararonux
HECKOJIbKO 111aroB peIleHHs], €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemarsn HpOCTGfIHIIfle TCOMCTPHUYCCKUC 3ada4u Ha HNPUMCHCHHUC BCKTOPHO-KOOPAMHATHOI'O
METO/a.

Pemarp 3agaum  Ha  J0Ka3aTEbCTBO MAaTEMATHYECKUX OTHOIIEHUH UM HaAXOXKJIEHUE
reOMETPHUECKUX BEJIMYMH 110 00pa3lam WK alropuTMam, IPUMEHssE U3BECTHbBIE METO/IbI IIPU PEIICHUN
CTaHJAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IpuMeHnATH pocTENIIE IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI
IIPU PEIICHUH CTEPEOMETPUUECKHUX 3aa4.

IIpuBOaUTE MpUMEpPH MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I€OMETPUHU B HCKYCCTBE.

[IpuMeHATH NOJTyYeHHBIE 3HAHUS HA IPAKTUKE: AHATM3UPOBATH PEAJIBHBIC CUTYallu! U IPUMEHSATh
M3Y4YEeHHbIE MOHATHS B MPOIECCE MOMCKA PEIIeHUs MaTeMaTU4yecku chopMyIMpoBaHHOU MpoOIEeMBl,
MOJICJINPOBATh PEAIBHBIE CHUTyallMd Ha S3BIKE T'€OMETPHM, HCCIEN0BATH ITOCTPOECHHBIE MOJIEIH C
UCIOJIb30BAHUEM T'€OMETPHUUECKUX MOHATHH M TeopeM, ammapara ajareOphl; peuiath MpakTHYecKue

3aJa4M, CBA3aHHBIC C HAXO0XICHHUEM I'€OMETPUICCKUX BCIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungpossie)
/i IPOrpaMmbl Beero Kontpoabubie | IlpakTuueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypceebl
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH 12 1
3 [IeprieHIMKyYIAPHOCTH MPSAMBIX U IUNIOCKOCTEN 19
4 VYTIbl MEXKAY NPSIMBIMU U TUIOCKOCTSIMU 10 1
5) MHororpanHuKu 11 1
6 OO6BEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS, pACCTOSTHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
11 KJTACC
KounuectBo yacos JJIeKTPOHHBIE
No 11/ HanmeHoBaHMe pa3eioB U TeM (ungposere)
s NMPOrpaMMmblI Beero Kourtpoabsubie | I[IpakTnueckue odpasoBaTe/bHbIE
padoTsbl padoThI pecypceel




Tema Bpamenus 12
OO6beMbI TEN 5 1
BekTopbl 1 KOOpUHATHI B POCTPAHCTBE 10 1
IToBTOpEHME, 0606H_ICHI:IC, ; 1
crcTeMaTH3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3

INOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Tema ypoka

KoaunuecTBo yacos




n/n DJIeKTPOHHbBbIE
B Konrpoabnsie | IIpakTuyeckue nugposeie
cero
padoThI padoThI o0pa3oBaTe/bHbIC
pecypcsl
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, TIPSIMasl,
IJIOCKOCTb, MpocTpaHcTBO. [IpaBuna uzoOpakeHus Ha
1 pUCYHKaX: U300pakeHUs IIIOCKOCTEH, apalIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [lonsTHs: nepecekaroiuecs MIOCKOCTH, IEPECEKAIOIINECS
npsiMasi 4 IJI0CKOCTh 1
3 [lonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECS
npsiMasi ¥ MI0CKOCTh 1
3HAKOMCTBO C MHOTOI'paHHUKAMHU, U300pakeHne
4 MHOTOTPaHHUKOB HAa PUCYHKAX, Ha MPOEKIIMOHHBIX 1
yeprexax
. HauanbHble cBeieHUs 0 KyOe U upaMu/ie, UX pa3BepTKU U
Mozenu. CeueHnss MHOTOTPAaHHUKOB 1
6 HauanbpHble cBeieHUs 0 KyOe 1 MUpaMue, UX pa3BepTKU U
Mozenn. CedyeHnss MHOTOTPaHHUKOB 1
. [TonaTne 06 akCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: L
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX
8 [TonaTue 06 akCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1

AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX




Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHUHU CTCPEOMCTPUU:

9 1
AKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX
10 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEpEOMEeTpUH U ciaencTBus u3 Hux C.p
B3aumHoe pacriosioskeHue npsiIMbIX B IPOCTPAHCTBE:
11 nepeceKaroInecs, napauieNbHble U CKPELIMBAIOLIUECS 1
npsMble
[TapannensHOCTh NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE:
12 napaJiesibHble IpsMble B IPOCTPAHCTBE; MapaJlIeIbHOCTh 1
TPEX MPSIMBIX
13 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannensHOCTH NPSIMOM U TIJIOCKOCTH
14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU 1
15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE 1
16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE 1
17 [TapannenbHOCTh MIOCKOCTEH: NapasiebHbIe IIOCKOCTH 1
18 CBolicTBa napasuleabHbIX MIOCKOCTEN 1
19 [Ipocrteiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH: 1
TeTpa’p, KyO, mapayienenurnes]
20 [TocTpoenue ceuenmii 1
21 [TocTpoenue ceuenmii 1
29 KonTtponsHas padora o Teme "[IpsiMble 1 TIIOCKOCTH B L

npoctpancTse. [lapamienbHOCTh IPSIMBIX U MIJIOCKOCTER"




[leprieH UKy ISIPHOCTD npsIMOi u MJIOCKOCTH:

23 NEPIEeHIUKYIISIPHBIE MTPSIMbIE B IPOCTPAHCTBE 1

24 [TpsiMble mapauienbHbIC U NEPIICHINKYISIPHBIC K TUIOCKOCTH 1

25 [IpsiMble mapauIeTbHbIC U IEPIICHIUKYISIPHBIC K TIOCKOCTH 1

26 [Ipu3Hak nepneHANKYISIPHOCTH TPSIMOM U TIIOCKOCTH 1

27 [Ipu3Hak neprneHauKyISIPHOCTH MPSAMON U INIOCKOCTH 1

28 Teopema o IpsAMOi MepreHANKYIIPHON TIOCKOCTH 1

29 Teopema o IpsAMOi epreHANKYIIPHON TIOCKOCTH 1

30 Teopema o IpsAMOi MepreHANKYIIPHON TIOCKOCTH 1
[leprieHAUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10

31 IUIOCKOCTH, PACCTOSIHHE OT NMPSAMOH 10 MIOCKOCTH 1
[leprieHAUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 0

32 IUIOCKOCTH, PACCTOSIHHE OT NMPSAMOH 10 MIOCKOCTH 1
[leprieHAUKYISIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU 10

33 IUIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 10 MIOCKOCTH 1
[eprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSIHHE OT TOYKH 10

34 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOH /10 TIIOCKOCTH 1

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXIY NPAMOU U TIIOCKOCTHIO 1

36 JIByrpaHHBIN yroJ1, TUHENHBIN YToJI JBYTPaHHOIO yTria 1

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIOJI JBYTPaHHOIO yria 1

38 [MepneHIUKYISAPHOCTH MIIOCKOCTEN: IPU3HAK 1

NEPHEHAUKYIISIPHOCTH ABYX IJIOCKOCTEN




[leprieHIUKYISIPHOCTD MJIOCKOCTEH: PU3HAK

39 NEPIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH

10 [leprieH IUKYISIPHOCTD MJIOCKOCTEH: PU3HAK
NEPIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH

41 Teopema 0 TpEx NEPHCHANKYIISIPAx

42 Teopema o Tpex MeprneHAUKyIIpax

43 Teopema o Tpex MepneHAUKyIsIpax
Kontponbnas pabota no remam "lleprieHAuKyIIpHOCTD

44 IPSIMBIX U IJIOCKOCTEN" U "YTIIBI MEXIY NPSAMBIMU U
IJI0CKOCTSIMU"

45 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHI
MHOTOTPAaHHHKA, BBIITYKJIbIE U HEBBITYKIIbIC
MHOTOTPaHHHKH; pa3BEPTKa MHOTOIpaHHHUKA
[Tpu3ma: n-yronpHas mpu3Ma; rpaHd U OCHOBaHMS IPU3MBI;

46 npsiMasi U HaKJIOHHASI IPU3MBbI; OOKOBAs M MOJIHAS
MOBEPXHOCTH TPU3MBI

47 [Tapannenenunen, NpsAMOYTOJIbHBIN NapajuIeNICIIAIIE] U €ro
CBOMCTBA
[Mupamuna: n-yronpHasi mnupamMuaa, TpaHd U OCHOBaHUE

48 UpaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTH MUPAMUJIB;

IpaBWJIbHAS U YCEUCHHAs MUpaMKia




HpaBI/IJ'IBHBIe MHOI'OI'paHHUKU: ITIOHATUC ITIPAaBHUJIBHOT'O
MHOI'OI'paHHHUKA; ITPpaBUJIbHAA IIpHU3Ma U IIpaBUJIbHAA

49 nMpamMua; IpaBuiIbHas TPEYTroJbHAs MUPAMUJIA U 1
MpaBUJIBHBIN TeTpa’aAp; KyO
50 [IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdIp, 1
JOJICKA’AP U UKOCAIIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEILHO
TOYKH, IPSIMOM, IJIOCKOCTH. DIEMEHTBI CHMMETPHH B
51 nMpamMuax, napauiejaenuneaax, NpaBuiIbHbIX 1
MHOTOT'PaHHHKAX
- Bpiuncienue  37€MEHTOB ~ MHOTOTPaHHUKOB:  peopa, 1
JMarOHaJI!, YTJIbI
[Tnomans 60KOBOM OBEPXHOCTH U MOJHON MOBEPXHOCTH
53 PsIMOM TTPU3MBI, TUIOIIA b OCHOBAHUH, TeopeMa 0 OOKOBOM 1
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tmomane 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH
54 MPABWJILHOM MUPaMUJIBI, TEOpeMa O IO OOKOBOH 1
MOBEPXHOCTH YCEUCHHON TTUPAMU/TBI
55 KonTponbhas pabota no teme "MHoOrorpaHHuku" 1
56 ITouarue 06 06BEMeE 1
57 O0BbeM UpaMHUIBI 1
58 O0BeM TUpaMHUIBI 1
59 O06BeM nupamMuIb! 1




60 O0BEM TUpaMUIbI 1
61 O0BEM TIPU3MBI 1
62 O0BEM TIPU3MBI 1
63 O0BEM TIPU3MBI 1
64 Kontponbnas padota mo teme "OO6bEMBI MHOTOTPaHHUKOB" 1 1
65 [ToBTOpeHue, 0000IICHNE CUCTEMATU3AIUS 3HAHUH. L
[TocTpoeHne ceueHnii B MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS 3HAHHA.
Brrunciienue paccTosiHUNA: MEXTY ABYMS TOYKaMH, OT TOYKH
66 710 IPSIMOM, OT TOYKH 10 TUIOCKOCTH, MEXKITY 1
CKPEIIMBAOIIUMUCS MPSMBIMH
67 HToroBas KOHTpOJIbHAsA paboTa 1 1
[ToBTopenue, o00oOIIEeHHE  cHCTeMaTH3alus  3HaHUIL.
Brruncnenue yriioB: MeXIy CKpeUMBAIONIMUCS MPSIMBIMH,
68 MEXy TPSIMOW U TIIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YTJIOB 1
MEXY TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
11 KJIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne undpoBbie
w/n Tema ypoka Beero Koutpoabubie | IlpakTuyeckue o0pa3oBaTe/bHbIE
r
paboThl paboThl pecypchl




Cdepa u map: LeHTp, paanyc, TuaMeTp; IIOLab

1 MOBEPXHOCTHU Cepsl

5 B3anmHuoe pacrionoskeHue cepbl U IIOCKOCTH; KacaTellbHas
TUTOCKOCTH K cdepe; miomanb chepsl

3 N3o0pakenue cdepsl, mapa Ha mIockocTr. CedeHus mapa
[{unuHapuyeckas MoBEpPXHOCTh, 00pa3yoIIne

4 WIMHIPUYECKON MOBEPXHOCTH, OCh LIMITUHAPUIECKON
MOBEPXHOCTH

c Humuaap: ocHOBaHUS ¥ OOKOBasi TOBEPXHOCTH, 00pa3yromiast
¥ OCh; IUTOIa/Ib OOKOBOM ¥ MOJHOW MOBEPXHOCTH
N3o00paxenne NUIMHAPA HA TUIOCKOCTH. Pa3BépTka

6 mnHApa. CedeHus UIMHpa (II0CKOCThIO, MapajlieIbHOM
WIY TIEpIEeHIUKYIIIPHON OCH IIWINHApPA)

. Konnueckast moBepXHOCTh, 00pa3yromne KOHMIEeCKOM
MIOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKOW MOBEPXHOCTH

8 Konyc: ocHoBaHuMe 1 BepmnHa, 00pa3yromias U 0Ch; TIOMAIb
OOKOBOH U MOJTHON OBEPXHOCTH

9 VYceueHHBIN KOHYC: 00pa3ylolye U BEICOTa; OCHOBAHUS U
OOKOBasi MOBEPXHOCTh
N3006paxeHne KoHyca Ha II0cKocTH. Pa3BepTka KoHyca.

10 Ceuenust KoHyca (TIIOCKOCTHIO, TAPATIJICIIBHOW OCHOBAHUIO, U
TUTOCKOCTBIO, MPOXOJISIIEH Yyepe3 BEPIINHY)

11 Kom06unanust ten BpaieHus 1 MHOTOTpaHHUKOB




MHororpaHHHK, ONUCaHHBIN 0KOJI0 chepsl; chepa, BUcaHHAs

12 B MHOTI'OTPaHHUK WUJIM B TEJIO BpalleHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOHCTBA OOBEMOB TE

14 O0BEM IUIMH/IPA, KOHYCa

15 O0BeM 11apa u wiomaas chepsl

16 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEKITY
IUIONIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOJTOOHBIX T

17 KoHTtposbHas padora mo temam "Tena BpamieHus" u
"O6bembl TET"

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE

19 CrioxeHue ¥ BRIUMTAHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO

21 Pa3nosxeHne BekTOpa 1o TPEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuno napamnenenumnena

2 Pemienue 3aau, CBA3aHHBIX ¢ TPUMEHEHUEM TPABUI
JIEHCTBUN C BEKTOPAMU

’3 [IpssMmoyrosibHast CUCTEMa KOOPIMHAT B TPOCTPAHCTBE.
Koopaunatsl BekTopa. [Ipocreitimme 3anaun B KOOpAMHATaX

24 VYron mexay Bekropamu. CKalnsipHOE TPOU3BEACHUE BEKTOPOB

25 Brraucnenue yrioB Mexay IpsIMBIMH B TUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJI IPU PEILIEHNUN
TEOMETPUUYECKHX 3a/1a4

57 KoHnTtponbHas pabota mo teme "BekTopsl 1 KOOpAUHATHI B

npocTtpaHcTse"




[ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIMS 3HAHUM.

28 1
OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca ITIAHUMETPUN
29 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIMS 3HAHUH. 1
OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca ITIAHUMETPUN
30 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3AIlHs 3HaHUH. 3a1aun 1
IUTAHUMETPUH U METOJIbI UX PEIICHHSI
31 [ToBTOpeHue, 0000IIeHNE U CUCTeMaTH3allMs 3HaHUH. 3a1aun 1
IUTAHUMETPUH U METOJIbI UX PEILICHHSI
3 [ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUA. L
OcHoBHBIE GUTYPHI, (AKTHI, TECOPEMBI Kypca CTEPEOMETPHH
33 Hrorosast KoHTpoJIbHAS paboTa 1
34 [ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS 3HAHHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



