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IHHOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yuebHoro kypca «l'eomerpusi» 6a30Boro ypoBHs Juis oOydarommxcs 10 —
11 xmaccoB pa3paborana Ha ocHOBe DenepaIbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
cpeanero oomero o0pa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA, MPEIBIBIIEMBIX K
MaTeMaTH4ecKoMy 00pa30BaHUIO, U TpaIuluil poccuiickoro oOpa3oBaHus. Peanuzanus mporpammbl
o0ecrieurBaeT OBJaJCHUE KIIOYEBBIMA KOMIIETEHLIUAMHU, COCTABIISIIOIIMMU OCHOBY JJIsSi CAMOPAa3BUTHUS
U HETPEPHIBHOTO 00pa30BaHMs, HEIOCTHOCTh OOIMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO

Pa3BUTHA JIUYHOCTU 06yT-IaIOH.[I/IXCH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuM Ha ypOBHE CPEHEro oouiero oopazoBanus o0ycioBieHa
MIPaKTUYECKONH 3HAUMMOCTBIO METANPEAMETHBIX U MPEAMETHBIX PE3yJIbTaTOB OOyUYeHHUs T€OMETPUH B
HaNpaBICHUU  JIMYHOCTHOTO  pa3BUTHS  oOydamomuxcs, (opmupoBaHus  (yHKIHOHATIBHON
MaTeMaTHYeCKOM T'PaMOTHOCTH, U3Y4EHHUS JPYTruX y4eOHBIX AMCUUIUIMH. Pa3BuTHe y oOyuarommxcs
IIPABUJIBHBIX IPEACTABIECHUN O CYIIHOCTH U TPOUCXOXKJIECHHUM TIE€OMETPUYECKUX aOCTpaKIHid,
COOTHOULIEHUH PEATBHOTIO U UACAIBHOIO, XapakTepe OTpaKeHUsI MaTEMaTUYECKOM HAyKOM SIBJICHUN U
IIPOLIECCOB  PEAJIbHOTO MHUpPA, MECT€ TI'€OMETPUM B CHCTEME HAYK M pOJIM MAaTeMAaTHYECKOro
MOJICJIMPOBAaHUSI B HAay4yHOM IIO3HAHMU M B IMpPAaKTHKE CIOCOOCTBYET (OPMHPOBAHHIO HAYYHOI'O
MHUpPOBO33PEHHUSl y4allluXCs, a TakKe KauyeCTB MBbIIUICHUsS, HEOOXOAMMBIX JJs aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

I'eomeTpus sBnsercs onHUM K3 0a30BbIX MIPEIMETOB Ha YPOBHE CpeHEro 001ero oopasoBaHus,
Tak Kak o0ecredynBaeT BO3MOXKHOCTb H3YYEHHUS Kak JMCLUUIUINH  €CTeCTBEHHO-HAY4HOM
HaIPaBJIEHHOCTH, TaK U TYMaHUTApPHOM.

Jlornueckoe MblluieHHE, GOPMHUPYEMOE MPU HU3YHYEHUH OOYUYaAIOIIMMUCS TMOHSITUHHBIX OCHOB
T€OMETPUH W TOCTPOCHUM LIETIOYKH JIOTUYECKHX YTBEPKIACHUN B XOJE PEIICHUS T€OMETPUYECKUX
3a/1a4, yMEHHME BBIJIBUTAaTh U ONPOBEPraTh TMIIOTE3bI HEITOCPEICTBEHHO HUCIIOIb3YIOTCS MPU PEIICHUN
3aJ]a4 €CTeCTBEHHO-HAYYHOTr'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHEeHTHPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX 00IACTAX
NesTeNbHOCTH dYenoBeka. OpueHTalusl 4eloBeKa BO BPEMEHM U MPOCTPAHCTBE — HEOOXO0aUMOoe
YCIIOBUE €r0o COLHUAIbHOIO OBITHS, (OpMa OTpPaKEHUS OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEUIHOTO
MO3HAHUS M AKTUBHOTO MpeoOpa3oBaHMs JeicTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMHU

oOpazaMu OOBEIMHSET pa3Hble BHUAbI y4eOHOM W TPYIOBOHM JESITEIBHOCTH, SBIAETCS OJHUM W3



npoeCCHOHATTFHO BAXKHBIX KAa4eCTB, MOATOMY aKTyalbHa 3amada (popMHUpOBaHUS y OOYYarOIIUXCS

MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK PAa3HOBHIHOCTH OOPa3HOTO MBIIUICHUS — CYHIIECTBEHHOTO

KOMITOHEHTA B MTOJIFOTOBKE K MPAKTUIECKON ACSITETLHOCTH TT0O MHOTUM HAIPaBIICHUSIM.

Lenp ocBoeHMs mporpamMMbl yaeOHOTO Kypca «l'eoMeTpusi» Ha 0a30BOM ypOBHE OOyuUeHHS —
o0meoOpazoBaTelbHOE M OOIIEKYJbTYpPHOE pa3BUTHE OOydYaOIIMXCS d4epe3  oOecredyeHHue
BO3MOXXHOCTH TPHOOPETCHUST M HCIOJIB30BaHUS CHCTEMAaTHYECKHMX TEOMETPUYECKHX 3HAaHUU U
NEUCTBUM, CHEMUPUIHBIX TE€OMETPHH, BO3MOXXHOCTH YCIHEIIHOTO MPOAOKEHUS 00pa3oBaHUS IO
CIEIUATBHOCTSM, HE CBS3aHHBIM C IMPUKJIAHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Iporpamma mo reomerpur Ha 0a30BOM YpPOBHE IpeIHA3HAYCHA Il OOYYaroIIUXCs CpeTHEH
IITKOJIBI, He UCTIBITHIBABIIINX 3HAYUTEIIBHBIX 3aTPyTHEHUI HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI.
Takum oOpa3zom, oOywarommecss Ha 0a30BOM YPOBHE IOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE
YMEHUS, CBSI3aHHBIC CO CHENU(UKON TeOMETpUM W HEOOXOIUMBIC IS JKU3HA B COBPEMCHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO OoJice TIyOOKO, €Clid B
JAJIGHEUIIIEM BO3HHKHET HEOOXOJUMOCTh B TI'E€OMETPHUYECKHX 3HAHUSX B NPOdeCCHOHATHHOU
JESITeTHbHOCTH.

JIOCTHIKEHHE 1IEJI OCBOCHHUS IPOTPAMMBbI 00ECIICUNBACTCS PEIICHHEM COOTBETCTBYIOIHMX 3a7ay.
[TpuopuTeTHBIME 3aa4aMu OCBOCHHUsSI Kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 10—11 kiaccax
SIBJISTFOTCSI:

e (opmupoBaHUE MpeACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYyIbTYyphl U OCO3HaHUE ¢
B3aMMOCBSI3U C OKPYKAIOIUM MHPOM;

e (opmupoBaHWEe MpEACTaBICHHWS O MHOTOTPAaHHMKAX M TeNaxX BpAIICHHS KaK O BaKHEHIINX
MaTEeMaTHYECKUX MOJICIISAX, MTO3BOJISIFOIINX OMUCHIBATh M M3YYaTh Pa3HbBIC SIBJICHUS OKPYKAIOIIETO
MUDA;

e (QopmupoBaHME yMEHHS pacmo3HaBaTh Ha 4YepPTekKax, MOJENSIX U B pPeaTbHOM MHpPE
MHOTOTPaHHUKH U TeJla BpaILICHHUS;

® OBJAJICHWE METOJIaMU PEIICHUs 3aJad Ha TMOCTPOCHHUS Ha H300paXKEHHUSIX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHuE yMEHHS OMNEPUPOBATH OCHOBHBIMH TIOHATUSMHU O MHOTOTPaHHHKaX MU TeJax
BpAIICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

® OBJAJICHUE ANTOPUTMAMU PEUICHUS OCHOBHBIX THIOB 3a7a4; (OPMHUPOBAHHE YMEHUS MPOBOJUTH
HECJIOKHBIE JI0Ka3aTeNbHBIE PACCYKICHUS B XOJIE PEIICHHUs] CTEPEOMETPUUECKUX 3a7ad U 3a7ad C
MIPAKTUIECKUM COJICPKAHHIEM;

® Da3BUTHE HHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydYaromIMXcs, MO3HABATEILHOM

AKTUBHOCTH, HCCJIICAOBATCIBbCKHUX YMeHHﬁ, KPUTHYHOCTH MBIIIJICHUS,



e (opmupoBaHHe (PYHKLIHNOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON IT'€OMETPUU: YMEHHUE PACIO3HABATh
IIPOSIBJIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaJbHBIX >KU3HEHHBIX
CUTyalusX W IpPU HU3YYEHUU JPYrMX Y4eOHBIX IPEAMETOB, IIPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIMPOBATH MX HAa S3bIKE T€OMETPHUHM M CO3[aBaTb T'€OMETPUYECKHE
MOJIEJIM, TPUMEHSTh OCBOEHHBI TE€OMETpPUYECKMM ammapaT Ui pPElIeHHUs  IPAKTUKO-
OPUEHTUPOBAHHBIX 33J]a4, UHTEPIIPETUPOBATh U OLIEHUBATh [IOJYyYEHHbIE PE3YJIbTATHI.

OTIUYUTENBHOW OCOOCHHOCTBIO HPOTPaMMBI SIBIISICTCS BKIIOYEHHE B KypC CTEPEOMETPHUU B
Hayajle €ro M3y4eHHs 3a/ay, peulaeéMblX Ha YPOBHE HWHTYUTHBHOI'O IO3HAHUS, U OIpPENEIEHHBIM
o0Opa3oM opraHu3oBaHHass pa0oTa HaJ HHMMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIMPYET NPOTEKaHNUE MHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K
JalbHENIIEMY U3yUYEHHUIO IIPEeIMeETa.

[Ipennourenne oTmaércss  HATMSAHO-KOHCTPYKTHBHOMY — METONy OOy4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAaHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOM
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTABICHUN Yy Y4YalllMXCS B Kypce CTEpeOMETpUH
IPOBOJIUTCS 3a CYET peleHMs] 3ajJad Ha CO3JaHhe IPOCTPAHCTBEHHBIX O0pa3oB M 3ajady Ha
OIIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpasamu. Cozganue oOpaza MNPOBOJUTCS C OHNOPOH Ha
HarJsIHOCTh, @ ONEPUPOBaHME OOpa3oM — B YCIOBHSIX OTBJICUEHHS OT HATJISITHOCTH, MBICICHHOTO
U3MEHEHHUS €r0 UCXOAHOIO COAEPIKAHUS.

OcHoBHbIE cozeprkaTenbHble TUHUM Kypca «l'eomerpun» B 10—11 kiaccax: «MHOTorpaHHUKNY,
«[IpssmMble W mIOCKOCTM B TmpocTpaHcTBe», «Tema BpameHus», «BekTopbl W KOOpAMHATHI B
npoctpaHcTBe». @DOpMHUpOBaHME  JIOTMYECKMX  YMEHHMH  pacrpejaensieTrcss He TOJIBKO IO
coJiep KaTeNbHBIM JUHUAM, HO U 10 roJjlaM 00yueHHs Ha YPOBHE CPEeIHEro 001ero oopa3oBaHus.

Conepxanre oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaM OCBOEHHUs paboueit
MIPOrpaMMbl, pacupelelNéHHbBIM 10 TojaM OOy4YeHHs, CTPYKTypUPOBAaHO TakKWM o00pa3oM, dYTOObBI
OBJIaJICHUE TEOMETPUUECKMMH MOHATHSMM W HaBbIKAMH OCYLIECTBIISJIOCH IOCJIEOBATEIbHO U
MOCTYIATENBHO, C COOIOCHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
O0IIYI0 CHCTEMY I€OMETPUUYECKHX MPEJICTaBICHUH 00yJaoLINXCsl, paciupsis U yriiyossis e€, oopa3ys

IMPOYHBIC MHOKCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Heaemto B 10 kimacce u 1 yac B Hexemo B 11

KJ1acce, BCero 3a JiBa roga ooyuenus - 102 yyeOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMas, IIOCKOCTb, MpOCTpaHcTBO. [loHsATHE 00
aKCUOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3aumHOe pacnonokxeHue MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECs, IapajuIe]IbHbIE H
CKpeluBaromuecs npsamsle. [lapamienbHOCTh NPSAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE: MTapaJlIeIbHbIE
IpsIMBIE B IPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX NPSIMBIX; NMAPAJLICIbHOCTh INPSAMONM M INIOCKOCTH.
VYIubl ¢ COHAIIpaBIECHHBIMU CTOPOHAMH; YroJl MEXKIYy IPSAMBIMU B mpocTpaHcTBe. IlapamienbHOCTh
IJIOCKOCTEM: MapajuleibHble IUIOCKOCTH; CBOMCTBA IAapajuUIeNbHBIX IUIOCKOCTeW. [Ipocreimme
IIPOCTPAHCTBEHHbIE (PUTYPHI HA MIJIOCKOCTU: TETPa3p, KyO, napajuieienumnen; NoCTpOeHHE CeUeHH.

[lepneHIUKYNAPHOCTh NMPSAMOM M IUIOCKOCTH: NEPNEHAMKYISPHBIE NPSMbIE B NPOCTPAHCTBE,
IIpsIMBIE NIApaJUIECIbHBIEC U NEPIEHIUKYIIIPHBIE K IIOCKOCTH, IPU3HAK MEPIEHIUKYIIIPHOCTH IIPSIMON U
IUIOCKOCTH, TEOPEMa O MPSMOM MEPIEHANKYIISIPHON INIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YroJl MEXAY
IPSIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJ, JUHEHWHBIM yrojl AByrpaHHOro yria. Ilepnennukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 0 IUIOCKOCTH, MPOEKIIMS
¢burypsl Ha TIOCKOCTH. llepmeHIUKYIIPHOCTh IUIOCKOCTEW: MPHU3HAK MEPIEHAUKYIIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MEepHEeHANKYIsIpax.

MHOrorpaHHuKHa

IlonsiTiE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAaHHHUKA, BBIIYKJIbIE M HEBBIIYKIIbIC
MHOTIOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yroibHas INpusma; TpPaHU U OCHOBAHMSA
MPU3MBI; NIpsIMast M HAKJIOHHAasi MPU3MbI; OOKOBasi M TMOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunern,
MIPSIMOYTOJIBHBIA Tapajuieienunes; U ero cBoicTBa. llupammupa: N-yronpHas nupamuaa, I'paHd U
OCHOBaHME NUPAMU[bI; OOKOBas W IOJIHAS MOBEPXHOCTh NHUPAMUAbI; IpaBWIbHAasg MU Yyceu€HHas
nupamMuia. DJIEeMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHbIe MHOTOTPAaHHUKHU: TOHSATHE MPABUIBHOIO
MHOT'OTPaHHUKA; MMPaBUJIbHAS NIPU3MaA U IIPaBUJIbHAS NUpaMUa; MPAaBWIbHAS TPEyroybHas NUpamMuaa
U TIpaBUWIbHBIN TeTpadp; KyO. [IpeacraBienue o mpaBMUIIbHBIX MHOTOTPAaHHUKAX: OKTA3p, TOAEKadIp
n ukocadp. CeueHus: NpU3Mbl U TUPAMU/IBL.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, IPSMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETpPHUU B NTUpaMUax, apajuieJenuneax, IpaBUIbHbIX MHOMOTPAaHHUKAX.

Bbluuciienue »5€eMEHTOB MHOTOTPaHHUKOB: pé&Opa, aAuaroHanu, yriel. [linomans OGokoBoiA
MOBEPXHOCTH U TIOJHOW MOBEPXHOCTU HPSIMOM MPU3MBI, IUIOIIAIb OCHOBaHMil, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsMON mnpusMbl. [lnomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH TPaBUIBHON
MUpaMHJIbl, TeOpeMa o Iuiouiaau yceu€HHoil nupamuasl. [lonstue 06 o0véme. OOBEM MUpamubI,
MIPU3MBL.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXKY IIJIOMIAIMH TOBEPXHOCTEH, 00bEMamMu
MOJIOOHBIX TE.

11 KJIACC

Tena Bpamenus



[Munuuapudeckass MOBEPXHOCTb, OOpa3yroliue  LWIMHAPUYECKOH  IMOBEPXHOCTH,  OCh
WINHAPUYECKON moBepXHOCTU. LunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTh, 0Opa3yomias U OCh;
ioniaib OOKOBOM M MOJHOM OBEPXHOCTH.

Konnueckass moBepXHOCTh, 0Opa3ylolIe KOHMYECKOW TIOBEPXHOCTH, OCh U BepIIMHA
KOHHYECKOH moBepxHOCcTH. KOHyC: OCHOBaHME M BEpUIMHA, 00pa3ymomas U 0Ch; IUIOMAAs OOKOBOH U
IIOJJHOM IOBEPXHOCTU. YCEUEHHBIM KOHyC: o0O0pa3yloliue U BbICOTa; OCHOBaHUS U OOKOBas
IIOBEPXHOCTb.

Cdhepa u map: wHeHTp, paaMyc, AuWaMmeTp; IUIOmAgb IoBepXHOocTH chepsl. B3aumuoe
pacriosiokeHue cepbl U INIOCKOCTH; KacaTesbHas INIOCKOCTh K cepe; miomas chepsl.

N3o0paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muiIuHApa 1 KOHYcA.

KomOunanuu Ten BpalieHus ¥ MHOTOI'PaHHUKOB. MHOTOIpaHHHK, ONMCAHHBIH OKOJIO CQepsl;
cdepa, BIMCaHHAS B MHOTOT'PAaHHUK, WJIH TEJIO BPAILICHHS.

[Tonsarue 06 06béme. OcHOBHBIE cBOMCTBAa 00BEMOB Tel. Teopema 00 00BEME PSIMOYTOIBHOTO
napajuiesienunesia u cineacTsus u3 He€. O0bEM nunnHapa, konyca. O0BEM mapa U miomazab chepsl.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXY IJIOLIAIIMU TOBEpXHOCTEN, 00bEMaMuU
MOIOOHBIX TEIL.

Ceuenus mumHApa (MapauieNbHO M NMEPHEHIUKYIISIPHO OCH), CeUeHHs KOHyca (HapaijienbHoe
OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILINHY), CEUCHUs L1apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTtop Ha muiockoctu U B mpocTpaHcTBe. Cl0’K€HUE U BBIUUTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napauienenunena. PenieHue 3aznad, CBA3aHHBIX C NPUMEHEHHEM IPABUJ JIECUCTBUN C BEKTOPAMHU.
[IpssmoyronbHas cucrtema KoopanHaT B npoctpaHcTBe. Koopanuatel Bektopa. Ilpocreitmne 3anaun B
KOOpAUHAaTax. Yroil Mexay BekropaMu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB. BrlumcieHue yrios
MEXY NPSIMBIMU M IUIOCKOCTSAMH. KOOpAMHATHO-BEKTOPHBIA METOJ IPU PELIEHUH I'€OMETPUUYECKHX
3aj1ad.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHSA MporpamMmbl yueOHoro mpeamera «MaTtemaTtuka
XapaKTepU3yIOTCs:

I'paxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO I'PAXkKAAHCKON MO3UIIMHN 00yYaIOUIerocsi Kak aKTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHUKCKOrO OOIIECTBAa, MPEACTABICHUEM O MaTEMaTHYEeCKHX OCHOBaX ()YyHKIIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOLEAYpP TPaKJaHCKOro obOmiecTBa (BbIOOPBI, OMPOCHI U TP.),
YMEHHEM B3aWMOJICHCTBOBATh C COIMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBHH C WX (YHKIUSMHU U
Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BoCIUTAHHE:

c(OPMHUPOBAHHOCTHIO POCCUUCKON TpakIaHCKOW HICHTHUYHOCTH, YBXKEHUS K MPOLUIOMY U
HACTOAIIEMY POCCHUHCKONH MaTeMaTHKH, IEHHOCTHBIM OTHOIICHHMEM K JOCTHKEHHSIM POCCHMCKHX
MaTEMaTHKOB M POCCHIICKOM MaTeMaTH4eCKON MIKOJIbI, K UCIOJIB30BAHUIO STUX JIOCTHKEHUHN B IPYTHX
HayKax, TeXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHEM JyXOBHBIX IICHHOCTEH POCCUICKOTO Hapoaa; cPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBE/ICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAyKU U
JeSITeNIbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIOYAs 3CTETHUKY MAaTEMaTHYECKUX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3aJad, pPEIICHUN, pacCyXIEeHUH; BOCHPUMMYUBOCTHIO K MAaTeMaTHYECKUM acIeKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTeMAaTUUECKUE 3HAHUS B MHTEpEcaxX 370pOBOTO U
O6e3omacHOrO o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE,
cOamaHCUpPOBAaHHBIA PEXXUM 3aHATHH M OTAbIXA, peryyspHas (u3nueckas aKTUBHOCTH); (PU3HUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JAESITEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/IYy, OCOZHAHHEM IIEHHOCTH TPYI0JIt00US; HHTEPECOM K Pa3NuYHbIM cdepam
npodecCHOHAEHON NIeATENHHOCTH, CBS3aHHBIM C MATEMATHKOM M €€ TPUIIOKEHUSMH, YMEHUEM
COBEpIIAaTh OCO3HAHHBIM BHIOOP Oyaymier mpodeccru W peaan30BBIBATh COOCTBEHHBIC >KU3HEHHBIC
IJTaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO U caMOOOPAa30BaHMIO Ha
MPOTSDKEHUM BCEW KU3HHM, TOTOBHOCTHIO K aKTHBHOMY YYacTHUIO B PEIICHHHM TMPAKTHUUECKUX 3a7ad
MaTeMaTUYeCKOM HAMPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO ~ DKOJIOTMYECKON  KyIbTyphl, TOHUMAHHEM BIHUSHUS COIMAIBHO-
SKOHOMUYECKHUX TMPOLECCOB HA COCTOSIHUE NPUPOJHOM U COIMAIbHOW Cpelbl, OCO3HAHHEM
rI100aTBbHOTO XapakTepa SKOJOTHYECKHX MpOoOJieM; OpHeHTalued Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHUH U1 pelIeHUs 3a7a4d B 00JIaCTH OKPY’KAIOIIEH Cpeibl, INTAHUPOBAHUS TIOCTYITKOB M OIEHKH X
BO3MOXHBIX MOCJICICTBUI JIJIsI OKPYKAIOIIECH CPEedbI.

ILleHHOCTH HAYYHOT'0 NO3HAHMSA:



c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIICCTBCHHON MPAKTUKH, TOHMMAaHUEM MaTEMaTHYeCKOH HAyKU Kak c(hephl 4elIoBEeYeCKOM
JEATEIIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYUMOCTH Ui PA3BUTHUS LIMBUIIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEeMaTUKM W MATEMaTUYECKOM KyJIbTYpOM Kak CpPEACTBOM I[IO3HAHHUS MHUPA; TOTOBHOCTBHIO
OCYILECTBJIATH MPOEKTHYIO U HUCCIIENOBATENBCKYIO AEATEIbHOCTh MHAMBHUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHS IPOrpaMMbl yueOHOro mpeamera «MaTeMmaTHKa»
XapaKTEepU3YIOTCs OBJIAZICHUEM YHUBEPCAIBHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUBHBIMU OCUCEUAMU.
1) Vuueepcanvuvie noznasamenwvhwvie Oeticmeus, obecneuusaiom Gopmuposanue 0OA306bixX
KOCHUMUBHBIX NPOYECCco8 00y4arouuxcs (0ceoeHue memooo8 NO3HAHUS OKPYICAIOUe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).
Ba3oBble joruyeckue aeiicTBus:
® BBIIBIITH U XapaKTEPHU30BaTh CYHICCTBEHHBIC MPHU3HAKKM MATEMaTHUYECKUX OOBEKTOB, MOHATHM,
OTHONIICHUNH MeXAy TOHATUAMH;, (QOPMYIHPOBATH OINpEACICHUs TMOHSTHUI; YCTaHABIMBAThH
CYUIECTBEHHBI MPHU3HAK KJIACCU(UKALMU, OCHOBAHUS IJii OOOOIIEHUS U CpPaBHEHHS, KPUTECPHH
MIPOBOJMMOIO aHAIH3A;

® BOCIPHUHHMMATH, (OPMYIHPOBATH W  MPEOOpPA3OBBIBATH  CYXKACHUS:  YTBEPAWUTENBHBIE H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIHE; YCIOBHBIE,

® BBISIBISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M TPOTUBOpEYHs B (aKkTax, JaHHBIX,
HAOMIOACHUAX W YTBEPXKICHMSX; IpellaraTb KPUTEPUU ISl BBISBIEHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

e JenaTh BBIBOJABI C HCIIOJNB30BAaHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTEIbCTBA MAaTEMATHYECKUX YTBEPXKACHUH (TIpsSMbIE U OT
MPOTHBHOTO), BBICTpaWBaTh apPryMEHTAIMIO, TPHBOJAUTH TMPHUMEPHl W  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

e BbIOMpaATh CHOCOO pemeHus ydyeOHOW 3anauM (CpaBHUBATh HECKOJIBKO BapUAaHTOB pELIEHUS,
BBIOMPATh HaHOOJIee MOIXOASIINHA ¢ YIETOM CaMOCTOSTEIBHO BBICICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

® UCMOJb30BaTh BOMNPOCHI KAaK HCCIENIOBATEIbCKUI HHCTPYMEHT TO3HaHUs; (HOpMyIHpOBaTh
BOTIPOCHI, (PHKCHpPYIONINE TPOTHBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh WCKOMOE W JIaHHOE,
(bopMHPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3HUIIHIO, MHEHHE;

® [POBOJUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIN IKCIEPUMEHT, UCCIEI0BAaHHE 0 YCTaHOBJICHHUIO
0Cc00EHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, SIBJICHHS, TIPOIIECCa, BHISIBJICHHUIO 3aBUCHMOCTEH MEXITY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

® CaMOCTOATENBHO (OpPMYTUpPOBaTH OOOOIIEHUS M BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO
HaOJIOICHNSI, MCCIIEIOBaHMUS, OI[CHUBAThH JOCTOBEPHOCTh TOJYYEHHBIX PE3yJIbTaTOB, BBHIBOJIOB U
0000IIIeHMI;

® [IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IPOIECCa, a TAK)KE BBIIBUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSIX.



Pa6ora ¢ nundopmanmeii:

® BBIIBIATH JeGUIMUTHI MHPOPMALMHU, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETAa Ha BOIIPOC WU JJIS
peleHus 3a/1a4u;

e BpIOMpaTh HMHPOPMALUIO W3  HCTOYHUKOB  pA3JIMYHBIX  TUIOB, AHAJIW3UPOBATH,
CHCTEMaTU3UpPOBAaTh U MHTEPIPETUPOBATh MH(MOPMAIMIO pa3IM4YHBIX BHIOB U (opMm
IIPEJCTABICHMUS;

® CTPYKTYpHUPOBaTh MH(OPMAIHUIO, MPEICTABIATH €€ B Pa3IMUHBIX (OPMAaX, WILTIOCTPUPOBATH
rpauvecKu;

® OILIEHUBATh HAAEKHOCTH MH(OPMAIMH IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vuusepcanvnvie KoMMyHuKamuenwle Oelicmeus, o0becneyusaiom coopmMuposaHHOCMb

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menue:

® BOCIPHUHMMATh U (OPMYIHMPOBATH CYKICHHS B COOTBETCTBHM C YCJIOBHAMH H IEIISIMHU
O0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTaX, JaBaTb IOSACHEHMs IO XOIy pELICHUs 3aJayd, KOMMEHTUpPOBAaTh IOJIYYECHHBIN
pe3yJbTar;

e B X0Je¢ OOCYXICHHS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOWl TeMbl, IpPOOIEMBI,
peraemMoi 3a/1a4uM, BbICKa3bIBaTh UJI€U, HALICIIEHHBIE HA ITOMCK PEILEeHUs; COIIOCTABIIATh CBOU
CYXKJEHHUS C CYXKICHHMAMHU JApPYrMX Y4YaCTHHUKOB JAMajora, oOHapyKMBaThb pa3luuue Hu
CXOJICTBO MO3MILIMI; B KOPPEKTHOM hopMe popMysIHpoBaTh pa3HOIIACUS, CBOM BO3PAKEHMS,;

® TPEACTaBIATH PE3yJAbTaThl DPEUICHUs 3aJadd, JKCIEPUMEHTA, HCCICIOBAHUA, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (oOpMaT BBICTYIUIEHHS C Y4ETOM 3ajad TNpe3eHTalud M|
0cO0EHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

® TIOHMMaTh W HCIOJB30BATh MPEUMYIIECTBA KOMAHJHON W HMHIMBUIYaJIbHOW pabOTHI NpH
pemieHNM Y4eOHBIX 3a7ay; MPUHUMATh IIeJb COBMECTHOM JEsATEeIbHOCTH, IJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM paboThI, pacipeesiaTh BUAbI paboT, JOroBapuBaThLCs, 00CYKIATh
IpoIecc U pe3yabTaT paboThl; 00001I1aTh MHEHHS HECKOIBKUX JIIOJIEH;

® y4yacTBOBaTh B TIPYMNNOBBIX (opmax paboTel (0OCyXkaeHUs, OOMEH MHEHMH, «MO3rOBbIE
LITYPMBI» U HHBIE); BBIMOJHATH CBOI 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBHS C
JIPYTUMH YJ€HaMU KOMAaH[bl; OIIEHMBAaTh KayeCTBO CBOEro BKJaJa B OOLIUII MPOIYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynsamuenvie Oeiicmeus, obecneuusarom @oOpmMuposanue CMbLCIO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszauus:

® COCTaBJIATH IUIAH, AITOPUTM PELICHHs 3a]1au, BBIOMPATh CIOCO0 PElIeHus C yu€ToM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI peUIeHHH ¢ yu€TOM HOBOM HH(DOpMaLIHH.

CaMOKOHTPOJIBb:

® BJaJeTh HABBIKAMH MO3HABATEILHOW pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHHA U
MBICTHTENBHBIX TPOIECCOB, HMX pPE3YyJNbTaTOB; BIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOIecca U pe3yabTaTa PelIeH!s MaTeMaTHYeCKON 3aau;



® IpPEIBUAETH TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTb IIPU DCIICHUHM 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JI€ATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HaWJIECHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

® OILICHUBATh COOTBETCTBHE Pe3yJbTaTa IEJIM U YCIOBUSAM, OOBACHATh MPUYMUHBI JOCTHXKEHUS
WIA HEIOCTUXKEHUS PpEe3yJIbTaTOB JAEATENbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPH PELICHUH T'€OMETPUUYECKHX 3aad.

OnepupoBaTh NOHATUSAMHU: NAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacioloKeHUE IPSMbIX U IUIOCKOCTEHN B IPOCTPaHCTBE.

OnepupoBaTh MOHATUSAMU: ABYI'PAaHHBIM YroJ, IpaHd JBYTPAHHOIO yIia, peOpo JBYrpaHHOIO
yrja; JIMHEHHBIN yroJl ABYrPaHHOIo YIJIa; rpalycHas Mepa JByTpaHHOIoO yria.

OnepupoBaTh TMOHSATHSAMHU: MHOTOTPAHHHUK, BBIMYKIBIA ¥ HEBBITYKIBIH MHOTOTPAaHHUK,
3JIEMEHTHl MHOTOTPAHHUKA, IPaBUJIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BUJBI MHOIOI'PDAaHHHMKOB (MHMpaMuia; NpU3Ma, HPSIMOYTOJIbHBIN
napajuiesienumnesn, Kyo).

KnaccudunupoBaTb MHOTOrpaHHUKH, BBIOMpAas OCHOBAaHUS JJIs KJacCU(UKALUU (BBITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; TpPaBUJIbHbIE MHOTOIPAHHUKM; MpPSIMbIE WM HAKJIOHHBIE MPHU3MBI,
napajuiesenuneanl).

OnepupoBaTh NOHATUAMU: CEKYIasl NIOCKOCTh, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEI0B.

Crpouth ceyeHHs] MHOTOTPAaHHUKOB METOJIOM CIJIEJIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DPUTYD: BUJ] CBEPXY, COOKY, CHH3Y.

Pemare 3a7auM Ha HaXOXXJICHHME T€OMETPUYECKHX BEJIMYMH MO 0o0paslaM WIM ajlropuTMam,
MIPUMEHSS U3BECTHbIE aHAIUTUYECKHE METO/IbI P PEIIEHUH CTaHAAPTHBIX MaTeMAaTHYECKUX 33/1a4 Ha
BBIUUCIIEHUE PACCTOSIHUHA MEXIY IBYMs TOUYKAaMH, OT TOYKHM JIO MPSIMOM, OT TOYKHM JO IJIOCKOCTH,
MEXy CKPELIMBAIOIIUMUCS IPSIMbIMU.

Pemarp 3amaum Ha HaxoXJIE€HHWE T€OMETPUYECKUX BEIUYMH MO oOpaslaM WM alropuTMawm,
MIPUMEHSISI U3BECTHBIE aHATMTUYECKUE METO/IbI MPU PELLIEHUH CTaHJapPTHBIX MaTeMaTHUECKHX 3a]1a4 Ha
BBIUHCJICHHE YTJIOB MEXAY CKPEIIMBAIOIIUMUCA MPSAMBIMH, MEXAY MPSIMOM M IIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Bbruucnate 00BbEMBI M IUIONIAAM MOBEPXHOCTEH MHOTOIPAaHHHMKOB (IpU3Ma, HHpaMHaa) C
npUMeHeHHeM (HOpMyJ; BBIYUCIATH COOTHOIIEHHSI MEXAY IUIOMAASMU IOBEPXHOCTEH, 00bEMaMu
M0JIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPHS B NMPOCTPAHCTBE; IIEHTP, OChb U IUNIOCKOCTh CUMMETPUU;
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.



[IpumensaTs  reomerpuyeckue  (GakTbl  JUId  PELIEHUS  CTEPEOMETPUYECKHX  3a7ad,
MPEIOIararoIIuX HECKOJIbKO IIaroB peIIeH s, eClId yCIOBUS IPUMEHEHUS 33/1aHbl B SIBHOW (opme.

[IpumeHsTh NpoCTENIINE IPOrPAMMHBIE CPENICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoUTE MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE U KU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B HCKYCCTBE.

IIpuMeHATh IONyYEHHBIE 3HAHMS HaA MPAKTUKE: AHAJIM3UPOBAaTh pEalbHbIC CHUTyallUd U
IIPUMEHATh U3yYEHHbIE TMOHATHS B IIPOLECCE MOMCKA PELICHUs MaTeMaTU4ecKu chopMyIupoBaHHON
IpoOJIEMBbl, MOJICIMPOBATh peallbHble CUTYallMM Ha sI3bIKE I'€OMETPHUH, UCCIIENOBAaTh MOCTPOEHHBIE
MOJICIM C KCIIOJIb30BAaHUEM T€OMETPHUYECKUX TOHSATHH M TeopeM, ammapara aireOpbl; periarh
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I'€OMETPUUECKUX BEJIUYMH.

11 KJIACC

OnepupoBarh MOHATHSMH: UUIMHAPUYECKAs MOBEPXHOCTh, OOpa3ylolue LIUIUHAPUIECKON
MOBEPXHOCTHU; LUIUHAP; KOHUYECKasi OBEPXHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, KOHYC;
cepuyeckas MOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map).

OOBSACHATH CrIOCOOBI MTOTYYESHHUS TEJ BPAILICHUSI.

KnaccudumupoBars B3auMHOE pacnoioxKeHHe CPephl U TNIOCKOCTH.

OnepupoBarh TMOHSATHSMH: IIAPOBONM CErMEHT, OCHOBAaHUE CETMEHTa, BBICOTA CErMEHTa;
IapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI M IIJIOLIATU TOBEPXHOCTEH TEN BpAalllEHUs, T'€OMETPHUUECKUX Tell C
pUMEHEHHEM (OpPMYIL.

OmnepupoBarh MOHSATHSIMH: MHOTOTPAaHHHK, BIMCAHHBIA B cepy M ONMHCAHHBIA OKOJO CQepsl;
cdepa, BiMCaHHAS B MHOTOI'PAaHHHK WJIH TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOMIEHHS MEX Ty TUTOIIASIMH ITOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N300pakaTh wu3ydaemble QHUTYpBl OT pPYKH M C TPUMEHEHHEM TMPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIyp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TeJl BpaIleHUs.

W3BnekaTb, WHTEPNPETUPOBATH U TNPeoOpa3oBbIBaTh HMHOOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBath MOHATHEM BEKTOpP B IPOCTPAHCTBE.

BEITONHATE AEWCTBUSI CIIOKEHHSI BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOXXEHHS BEKTOpa Ha
YHCII0, OOBSCHATH, KAKIMH CBOWCTBAMH OHH 00JIaafo0T.

[TpuMeHSTH MpaBUITO TTApaUISIICTUIIC A,

OnepupoBaTh NOHATUSAMH: JIEKApPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJ MEXIYy BEKTOpaMH, CKaJlsipHOE IPOU3BEICHUE
BEKTOPOB, KOJJTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBI.

HaxoauTe cymMMy BEKTOpOB M TPOU3BEICHHE BEKTOpa Ha YHUCIO, YrOJl MEXIy BEKTOPaMH,
CKaJIIPHOE TPOU3BEICHIE, PACKIIAIBIBATH BEKTOP I10 IBYM HEKOJTHMHEAPHBIM BEKTOPaM.

3aaBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.



[IpumensaTs  reomerpuyeckue  (GakTbl  JUId  PELIEHUS  CTEPEOMETPUYECKHX  3a7ad,
MPEIOIararoIIuX HECKOJIbKO IIaroB peIieH s, eClId yCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOW (hopMe.

Pemarp mnpocreiiliue reoMeTpuuyecKue 3aJauyd Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a.

Pemarp 3amaum Ha [J0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLIEHUH M HAXOXACHUE
reOMETPHUECKUX BEJIMYMH IO o0pa3laM WIM alIropuTMaM, HNPUMEHSS H3BECTHbIE METOAbl IpU
PEILICHNN CTaHAAPTHBIX MaTEMaTUYECKUX 3aJad.

IIpyuMeHsTh NpoCTENINE IPOrPAMMHBIE CPEICTBA U IIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHCTEMBI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoIUTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U JKU3HH, pPaclO3HABaTh
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MONydYEeHHbIE 3HAHMS HaA MPAKTUKE: aHAIM3UPOBATh pealbHbIE CUTYyallUd U
MIPUMEHSTh U3YUYEHHBIE TOHATHS B IPOLIECCE MOMCKA PEIIEHUs MaTeMaTU4ecKu cHOopMyIHpOBaHHOU
poOJeMbl, MOJICIMPOBATh peajibHble CUTYallUM Ha SI3bIKE T'€OMETPHUH, HUCCIIEAOBATh MOCTPOEHHBIE
MOJICJIN C MCIIOJIb30BAaHUEM TI'€OMETPUUYECKUX IOHSATHH M TeopeM, ammapara anreOpbl; peliaTh
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUUECKUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U Koutpo (uu¢posBbie)
IIpakTHYeck
n/n TeM NPOrpaMMbl Bcero JbHbIE o0pa3oBaTe/ibHbIE
ue padoTbl
padoTbI pecypchl
1 BBeneHue B cTepeoMeTpuio 10
[IpsiMbIe U MJIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1
[TapayueapHOCTB IPSIMBIX U
IIJIOCKOCTEMN
3 [lepneHAUKYISIPHOCTH 12
HPSIMBIX U IIJIOCKOCTEH
4 Vsl MeXay NPSMBIMU U 10 1
MJIOCKOCTSIMU
5) MHororpaHHuKu 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpEHME: ceueHus, 4 1
PAacCTOSIHUS U YIJIbI
OBUIEE KOJIMYECTBO YACOB 68 5 0
10 TIPOI'PAMME
11 KJIACC
KoanvecrBo 4yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB Konrpo (uudposbie)
IIpakTHYeck
n/n TEM NMPOrpaMmabl Bcero JBbHBIE 06pa30BaTeJ’lLHble
ue padoTsbl
padoTsI pecypchl
Tena BpaieHus 12
OO0BEMBI TEN 5 1
3 BekTopsl u KOOpIMHATHI B 10 1
IIPOCTPAHCTBE
4 [ToBTOpeHnue, 06061IEeHNE, 7 1
cUCTeMaTH3aInsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB 34 3 0

I10 TIPOIT'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
Tema ypoka
n/n Bcero KonTpoubHbIe
padoTsbI

OCHOBHBIE MIOHATHSI CTEPEOMETPUH: TOUKa, IpsMas, 1

1 IUIOCKOCTB, MPOCTPAHCTBO. [IpaBuiia n3o0paxenus Ha
PHUCYHKaX: U300paskeHHsI IIIOCKOCTEH, MapauIeIbHbBIX MPSAMBIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka

5 ITonsaTus: nepecekarouecs MIOCKOCTH, EPECEKAIOIIUECS] 2
npsiMasi ¥ MII0CKOCTb

4 3HAaKOMCTBO C MHOTOTPaHHUKAaMH, H300pakeHe 1
MHOT'OI'PaHHUKOB Ha PUCYHKaX, Ha MPOEKLMOHHBIX YepTexax

5 HauanbHble cBefieHns 0 KyOe U mupaMue, uX pa3BEPTKU U 2
Mozenu. CedueHuss MHOTOrpaHHUKOB

7 ITonaTne 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 4
aKCHOMBI CTEPEOMETPUU U CIEJCTBHS U3 HUX
B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE: 1

11 IepeceKaroIInecs, NapauieibHble U CKPELIBAIOIIUECS
IpsIMble
[TapamenpHOCTh NPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:! 2

12 napajulesbHbIe MPSIMbIE B IPOCTPAHCTBE; MAapalIeIbHOCTD
TPEX MPSAMBIX

14 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU 1

15 Yros Mexay IpsMbIMU B IIPOCTPAHCTBE 2

17 [TapannensHOCTh TUIOCKOCTEN: MapajuiebHbIE TUIOCKOCTH 1

18 CaolicTBa napamienbHbIX INIOCKOCTEN 1

19 [Ipocreiimue mpocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: 1
TeTpa’ip, KyO, mapajienenunes

20 ITocTpoenue ceueHmit 2

9 KonTponbhas padota no teme "lIpsiMble U MII0CKOCTH B 1 1
npoctpancTie. [[apamienbHOCTh IPAMBIX U IIJIOCKOCTEN"

93 [eprieHAUKYIAPHOCTH MPSMOMN M MJIOCKOCTH: 1
MEPIIEHIUKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE

24 [IpsiMble mapasienbHble U MepIeHIUKYIAPHbIE K IUIOCKOCTH 2

26 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1

28 Teopema o npsAMOi NepNEHANKYIAPHON TUNIOCKOCTH 3

31 [lepnieHIUKYIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10 4
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 TNIOCKOCTH

35 VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOH U IUIOCKOCTBIO 1




36

JIByrpaHHBIN yIroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIia

[leprnieHIUKYISIPHOCTD MJIOCKOCTEH: TPU3HAK

38 NEPIEHANKYISIPHOCTH JBYX IJIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIPax

KonrtponsHast padora o temam "[leprnieHAUKYIIPHOCT
44 IPSMBIX U 110cKocTel" 1 "YTIbl MEXIY NPSAMBIMU U

miockoctsamMu"”

IToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI 1
45 MHOTOTPaHHHKA, BBIITYKJIBIE U HEBBITYKIIbIE MHOTOI'PaHHHKH;

pa3BEPTKAa MHOTOI'PAHHUKA

ITpu3sma: N-yronpHast mpu3Ma; rpaHd U OCHOBAHMSI IPU3MBI; 1
46 npsiMasi ¥ HaKJIOHHAsI MPU3MBbI; OOKOBas M MOJTHAS

MIOBEPXHOCTb IPU3MBI
47 [Tapamtenenunen, NpssMOYTOJIbHBIN apAJIEJICIIUIIE] U €TI0 1

CBOMCTBA

[Mupamupaa: N-yroiapHast mupaMua, TPaHA U OCHOBAaHUE 1
48 UpaMU/Ibl; OOKOBAs U MOJIHAS TIOBEPXHOCTH MMUPAMUIBI;

NpaBUJIbHASA U yCEUEHHAS TUPaMUIa

IIpaBusIbHBIE MHOTOTPAHHUKU: MIOHATHE IPABUIBHOTO 1
49 MHOTOTpaHHHKA; MPABHJIbHAS IPU3Ma U TPaBUIIbHAS

MUpPaMU/Ia; IPaBUIIbHAS TPEYTOJIbHAS MTUPAMUIA U

MpaBWIbHBIN TeTpa’ip; KyO
50 [IpencraBnenue o NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTAIp, 1

JOJEKadIp U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO 1
51 TOYKH, IPAMOH, MIIOCKOCTH. DJIEMEHTHl CAMMETPUHU B

NUpaMUIax, Napaiesenuneiax, NpaBuiIbHbIX

MHOT'OI'paHHHKaX
59 Brruucienue 2eMeHTOB MHOTOTPaHHHUKOB: pEOpa, 1

JIMarOHANH, YTIIbI

[Tnomianp 60k0BOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH 1
53 MPSIMOY TIPU3MBI, TUIOIIA/Ib OCHOBAHHUM, TEOpeMa 0 OOKOBOM

MTOBEPXHOCTHU TPSMOU TTPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH NMPABUIIBHOM 1
54 MUPaMUJIbI, TEOPEMa O TUIOIAIH OOKOBOM MOBEPXHOCTH

YCEYEHHOU MUPAMHU/IBI
55 KonrtponbHast pabora o Teme "MHOrorpaHHUKH" 1
56 [TonsaTne 06 00BEME 1
57 O0BEM TUpaMUTIBI 4
61 O0BEM pU3MBI 3
64 Konrtponsnas padora o reme "OO6bEMBI MHOTOI'PaHHUKOB" 1




[ToBTOpeHmEe, 06001IeHNE CHCTEeMAaTH3allMs 3HAHUH. 1

05 [TocTpoeHue ceueHnii B MHOTOIpaHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTU3allMs 3HAHUH. 1
66 Brruncnenmne pacCTOSHUN: MEXKIY IBYMSI TOUKAMH, OT TOUKH
710 TIPSIMOM, OT TOYKH JI0 TIIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 HroroBas koHTposbHas paboTa
[ToBTOpEeHme, 06001IeHNE cUCTeMaTH3allks 3HAHUH.
68 Brruncnenue yrioB: MeX/1y CKpelIMBaIOIIMMUCS MPSIMbBIMH,

MEX1y MPSMOI U MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEX1Y TIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Ne KoanuyecTBO 4acos
Tema ypoka
n/n Bceero KonTposabHbie
padoThI
1 Cdepa u map: HeHTp, paanyc, TUaMeTp; IUIOHIAlb 1
MOBEPXHOCTHU Cepbl
5 B3aumnoe pacnonoxenne chepsl U TUIOCKOCTH; KacaTeabHas 1
IJIOCKOCTh K cdepe; Tiomanb chepsl
3 N300paxkenue cdepsl, mapa Ha iockoctd. CeueHus mapa
[{unuHapuyeckas MoBEPXHOCTb, 00pa3yolne
4 UIMHIPUYECKON MOBEPXHOCTH, OCh [IMITUHAPUIECKON
MOBEPXHOCTH
5 [{unuaap: ocHOBaHUS U OOKOBasi IOBEPXHOCTH, 00pa3yroIas 1
¥ OCh; TUTOIA/Ib OOKOBOM ¥ MOJIHOW TOBEPXHOCTH
N3o0pakenue mumHapa Ha TIocKocTu. Pa3BépTka 1
6 uunuHApa. CedeHust MIMHIpa (IIOCKOCTRIO, MapalieIbHON
WY TIEPIICHIUKYIISIPHOM OCH IIMIIMHAPA)
7 Konunueckas moBepXHOCTb, 00pa3yroIne KOHUYECKOM 1
MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH
8 Konyc: ocHOBaHUe 1 BepiIrHA, 00pa3yromas 1 0Ch; IIOMIAlb 1
OOKOBO¥ U MOJTHON TOBEPXHOCTH
9 Yceu€HHblil KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U 1
O0KOBast MOBEPXHOCTh
N300pakeHne KoHyca Ha IiockocT. Pa3BépTka KoHyca. 1
10 CeueHus KOHYyca (IIOCKOCTBIO, MapajuleIbHON OCHOBAHUIO, U
TUTOCKOCTBIO, MPOXOJISINEH Yyepe3 BepIINHY)
11 KomOuHarus tesn BpalieHus 1 MHOTOTpaHHUKOB
12 MHororpaHHuK, ONMCaHHbIN 0KoJI0 chepsl; chepa, 1
BITMCAHHAsl B MHOTOTPAHHUK WJIH B TEJIO BPAIICHUS
13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB TE 1
14 O0BEM IUIMHIpa, KOHYCa 1
15 O06BEéM mapa u miomaas cheps 1
16 [TogoGubIe Tena B mpocTpancTBe. COOTHOIICHUS MEKTY 1
TJIOMIAIMU TTIOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI
17 KonTponbhas pabota no remam "Tena Bpamenus" u 1 1
"O06BembI TN
18 BexTop Ha NI0CKOCTH U B IPOCTPAHCTBE 1
19 CrnoxeHne ¥ BHIYUTAaHHE BEKTOPOB 1
20 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
21 Paznoxenune BekTopa mo TpéM HEKOMILIAHAPHBIM BEKTOPaM. 1




[IpaBuio napasmenenumnena

29 Pemenue 3aay, cBA3aHHBIX C IPUMEHEHUEM MTPABHII 1
JIEHCTBUM C BEKTOPAMU

93 [IpstmoyronbHas cucTeMa KOOPAUHAT B TPOCTPAHCTBE. 1
Koopaunats! Bektopa. [IpocTeiiiue 3agaun B KOOpAHMHATAX

24 VYron mexay Bekropamu. CKaJIIpHOE MPOU3BEACHUE 1
BEKTOPOB

25 Bprunciienne yriioB MeX1y MPSIMbIMU U TTIOCKOCTSMU 1

26 KoopannaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUN
reOMEeTPUUECKUX 3aja4

97 KonTtponpsHas pabota mo Teme "BekTopsl 1 KOOpAUHATH B 1
npocTtpascTae”

08 IToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. 2
OcHoBHbIe GUTYpBI, PaKThl, TEOPEMBI Kypca IJIaHUMETPUU

30 [ToBTOpeHUE, 0600IICHNE ¥ CHCTEMAaTH3aIus 3HAHUN. 3a1a9n 2
IUTAHUMETPUH U METOJIbI UX PELICHHS

32 [ToBTOpenue, 0600IICHNE M CUCTEMATH3AIHS 3HAHUH. 1
OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPHH

33 Hrorosast kKoHTpoIbHAs paboTa

34 [ToBTOpeHUE, 0600IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

Matematuka: anreOpa 1 Hadajla MaTeMaTHYECKOTO aHallu3a, TeoMeTpus. I 'eomeTpus,
10-11 xnaccel/ Aranacss JI.C., bByty3oB B.®., Kagomues C.b. u npyrue,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. MaTtemaTtuka: Anredpa 1 Hayajla MAaTeMaTUYECKOI0 aHaau3a, reoMmerpus. ['eomerpus:
10-11 kyaccel: 6a30BbIi U YIITyOJIEHHBIM YPOBHU: METOJUYECKHE PEKOMEHIALIUU K
yueoHuky JI.C.Aranacsna, B.®.byry3osa, C.b.Kagomiiea u ap. - Mockaa:
IIpocsemenne, 2023

2. 'eometpusi. [loypounsie pazpadotku. 10—11 kiaccel : yued. mocobue as
oOmmeoOpazosar. opranuzauuii / C. M. Caaxsn, B. ®@. byry3oB. — M. : IIpocseiienue,
2017

3. [Moypounsie pa3padbotku o reometpun: 10 kmace/ Coct. B.A.fIpoBenko. M.:BAKO,
2006.

4. IToypounsie pa3zpabotku o reomerpun: 11 kiacc/ Coct. B.A. fAposenko. M.:BAKO,
2007.

5. 'eomerpus. lnnaktuueckue marepuainsl. 10 kinacc. ba3oBbiit u mpoduibHbII
ypoBHHU. 3uB b.I'.

6. 'eomerpusi. Camoctositenbubie padbothl. 10 kinace, Muenckas M.A. COopHUK

CaMOCTOSITENIbHBIX paboT K yueOHuKy «I'eomerpus. 10-11 kmacces» JI.C. Atanacana u

1p.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1.Poccuiickas snekrponHas mikosia https://resh.edu.ru/subject/17/

2.NuaTepakTuBHas oOpa3oBarenbHas miatpopma YUU.PY

https://uchi.ru/teachers/lk/main

3.EI'D (mnemoBepcuu, koauduKaTopsl, crienuuKaniy; nepcneKTuBHbIE MOCIIH;

OTKpHITHIN OaHk 3amanuii) https:/fipi.ru/ege

4. HaBuraTop camocTosTeapHOM moarotoBku https://fipi.ru/navigator-podgotovki

7.
8.
9.

A A o

MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
YYEBHOE OBOPYJOBAHUE

IlepcoHanbHbII KOMIBIOTEP C IPUHTEPOM

MyIbTUMEANATIPOEKTOP C PKPAHOM WIJIH MHTEPAKTHBHAS JOCKA

Kcepokc

IIpunTep

AynuTopHas J0CKa ¢ MarHUTHON MOBEPXHOCThIO M HAOOPOM MPUCIOCOOTIECHUN A KperseHUs
TabIuI

KoMIiekT MHCTpYMEHTOB KJIACCHBIX: JIMHEHKa, TpaHcnopTup, yroibHUK (300, 600), yroapHUK
(450, 450), mupKyInb

KommiekT crepeoMeTpruecKux Tel (JIEMOHCTPAL[MOHHBINA U pa3gaTOuHbIN)

IInakarsl

[IpocTeie 1 UBETHBIE KapaHIallIn

10. KoMIuieKTsl MHINBUAYAIbHBIX HHCTPYMEHTOB: JIMHEWKA, YTOJBHUK.


https://fipi.ru/navigator-podgotovki

