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MHNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «['eomerpusi» 0a30BOro ypoOBHS IS
obyuarommxcst 10  —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOrO
rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa CpeAHero oOiero oopa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPEABSIBISIEMBIX K MAaTEeMATHUYECKOMY
o0pa3oBaHMIO, W TPAaUIUNA poccuiickoro oOpa3zoBaHus. Peanmuzanus mporpamMMmsl
o0OecreuynBaeT OBIAJICHUE KIIOYEBBIMU KOMIETEHIIUSIMU, COCTABISIONIMMUA OCHOBY JIIsI
CaMOpa3BUTUS M HENPEPHIBHOTO OOpa30BaHMsI, IIEJIOCTHOCTh OOUIEKYJIbTYPHOTO,
JUYHOCTHOTO ¥ TI03HABATEILHOTO PA3BUTHS JTUIHOCTH 00YJArOIITUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpPEeIHEro o0IIero oopa3zoBaHus
0o0yCJIOBJIeHa TPAKTUYECKOH 3HAYMMOCTHIO METAaNpeJAMETHBIX U  IMPEIMETHBIX
pe3yapbTaToB  OOydeHUS TE€OMETPUM B  HANpPABICHUH JIMYHOCTHOTO  Pa3BUTHS
oOyyaromuxcsi, (HopMUpoBaHHS (PYHKIIMOHAIBHOM MaTEeMaTUYeCKOH TPaMOTHOCTH,
U3y4eHUs APYruX Y4eOHBIX AUCHUIUIMH. Pa3BuTHe y 0Oydarommxcsi MpaBUIBHBIX
NPEJCTaBICHU O CYIIHOCTH M MPOUCXOXKACHHHM TEOMETPUYECKHX aOCTpakuui,
COOTHOIIICHUH PEAJbHOTO M HJCATBHOTO, XapaKTepe OTPAKCHUS MaTeMaTHYeCKON
HAYKOH SIBJICHUU W MPOIECCOB PEATbHOTO MUPA, MECTE TEOMETPHU B CHCTEME HAyK W
pOJM MAaTEMAaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM TIO3HAHUM M B IPAKTHKE
CTIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS YUAIIUXCS, & TAKXKE Ka4eCTB
MBIIUICHUS, HEOOXOMMBIX JIJIS aJJalTAllid B COBPEMEHHOM OOIIIECTRBE.

['eomeTpust ABISICTCS OJHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETo
o0pa3oBaHUs, TaK Kak O0OECHeYMBacT BO3MOXHOCTh M3YUYCHHsI KakK JIUCIUILTUH
€CTeCTBEHHO-HAYYHOU HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MplIIIeHHe, (QopMHpyeMoe TpPU H3YYCHUH OOYYaIOUIMMHCS
MOHATUIHBIX OCHOB T€OMETPUHM U TOCTPOCHUU ILIEMOYKU JIOTUMECKUX YTBEP)KICHHUHA B
XOZIe PeUICHUs TEeOMETPUUYECKUX 3a/1a4y, YMEHHUE BBIIBUTaTh M OMPOBEPraTh TUIOTE3bI
HETIOCPEJICTBEHHO HCIIOJIB3YIOTCS TPU PEUICHUHU 3a]1a4 €CTECTBEHHO-HAYYHOTO IIHUKJIIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpUCHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIISCTBCHHYIO POJIb BO BCEX
00JTacTsX MeATENBLHOCTH YenoBeka. OpreHTAINs YeIOBeKa BO BPEMEHH U MPOCTPAHCTBE
— HEo0X0/IUMOE YCIIOBUE €TI0 COLUAIBHOTO ObITUS, (OpMa OTPAKEHUS OKPYKAIOILIETO
MHUpa,  yCJIOBHE  YCHCIIHOTO  TO3HAHWUS W AKTUBHOTO  MPEoOpa3oBaHMUS
aeucTBuTeNbHOCTH. OmNepupoBaHUE MPOCTPAHCTBCHHBIMH 00pa3aMu OOBECIUHSCT
pasHble BHUIBl Y4eOHOH W TPYAOBOW JICATCIIBHOCTH, SIBISCTCS OIHUM W3
npoQeCCHOHATBPHO BaXKHBIX KAayeCcTB, MOJTOMY akTyalbHa 3anadya (hopMUpOBaHUS Y
00y4aromuxcsi TPOCTPAHCTBEHHOTO MBIIIICHAS KaK pa3HOBHIHOCTH 00Opa3HOTro
MBIIIUIEHUSI — CYHOIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K IPAKTHYECKOM
AESITETLHOCTH TI0 MHOTHM HAIPaBIICHHSIM.

[lenb ocBoeHHs porpamMMbl yaeOHOTO Kypca «l'eomerpus» Ha 06a30BOM ypOBHE
oOy4eHus — 00111e00pa3oBaTEIHbHOE M OOMIEKYIBTYPHOE PAa3BUTHE 00YJAIONTUXCS Yepe3



o0OecrieueHre BO3MOXKHOCTH TMPUOOPETEHUST U HCIOIb30BAaHUS CHCTEMAaTHYECKHX
F€OMETPUYECKUX 3HAHUM U JEeUCTBUM, CHEHUPUUYHBIX TEOMETPUH, BO3MOKHOCTHU
YCHEIIHOTO TMPOAODKEHHUsT O00pa30BaHUs 10 CHEHUATBHOCTSM, HE CBS3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 6a30BOM YpOBHE IMpeHA3HAUYECHA I 00YYaIOIIUXCS
CpelHEeW IIKOJbl, HE UCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJHECHUNM HaA YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus. TakuMm oOpa3zoM, oOydaromrecss Ha 6a30BOM YPOBHE
JOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKHE YMEHUS, CBSA3aHHBIE CO CHenu(UKon
reOMEeTPUH U HEOOXOAUMBIE ISl )KU3HU B cOBpeMeHHOM oO1iectBe. Kpome sToro, onu
UMEIOT BO3MOXKHOCTb HM3YyUHUTh TE€OMETpHUI0 Oosiee TIyOOKO, €clii B JaJdbHEUIIEM
BO3HUKHET HEOOXOJUMOCTh B TEOMETPHYECKHX 3HAHUAX B NPO(EeCcCHOHATHHON
NEeSTENBHOCTH.

JlocTkeHHe  LEeAM  OCBOEHUSA  IpOorpamMMbl  OOECHEYMBAETCS  PELIEHUEM
COOTBETCTBYIOIIUX 3anay. [IpHopuTeTHBIMU 3aayaMu OCBOEHMsI Kypca «l'eomeTpum»
Ha 6a30BoM ypoBHe B 10—11 kjaccax sBISIFOTCS:

e popMHUpOBAHUE TIPEICTABICHUS O TE€OMETPUU KaK YaCTH MHUPOBOU KYJIBTYpPHI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e popMHUpOBaHUE TIPEJICTABIICHUS O MHOTOTPAHHHKAX M TejaxX BpalleHUs Kak O
BOKHEUIIIUX MATEMATUYECKUX MOJEISIX, MO3BOJSIOMIUX OMUCHIBATh U M3y4aTh pPa3HbIE
SIBJICHHSI OKPYKAIOIIEro MUpa;

e popMHUpOBAaHME yYMEHUSl PACIO3HABaTh HA YEpPTEkKax, MOJECISAX U B pPEaJTbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPAILCHUS;

¢ OBJIAJICHUE METOJAMM pEUICHUsl 3aJlad Ha TMOCTPOCHHMS Ha HM300paXKEHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e opMupOBaHHME  yMEHHsS  OMNEPUPOBATH  OCHOBHBIMH  MOHSATHSMH O
MHOTOTPaHHHUKAX U TeJIaX BPAILECHUS U UX OCHOBHBIMU CBOMCTBAMH,

e OBJIQJICHUE aJNTOPUTMAMHU pEIICHHs OCHOBHBIX THUIOB 3aja4; (opMupoBaHHe
YMEHHsI TPOBOAMUTH HECIOXKHBIE J0Ka3aTeNbHbIE PpACCyKIEHUS B XOJA€ pEUICHUs
CTEepEOMETPUUECKHUX 33]1a4 U 33]1a4 C MPAKTUUECKUM CO/ICPKAHUEM;

e Pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0yYaronmxcs,
MO3HABATEIIbHON aKTUBHOCTH, UCCIIEIOBATEILCKIUX YMEHUHN, KpUTUIHOCTH MBIIILICHUS;

e opmupoBanue (PyHKIMOHAIBHON TI'PaMOTHOCTH, pPEJIEBAHTHOW TI'€OMETPHUU:
YMEHHE paclo3HaBaTb MPOSBICHUS TE€OMETPUUYECKHX TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEANbHBIX J>KU3HEHHBIX CHUTYallUsX W TPH HU3YYCHUU JPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, POopMyIUpOBaTh
UX Ha S3bIKE TEOMETPHUH M CO3/1aBaTh T€OMETPUICCKUE MOJICTIH, IPUMEHSITH OCBOCHHBIH
reOMETPUUYECKUN ammapaT JUisi pelIeHUs TMPaKTUKO-OPMEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyIbTaThI.

OTnMYUTENHbHON OCOOEHHOCTBIO MPOTPAMMBI  SIBJISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPUHU B Hayajieé €ro M3y4eHUs 3a/Jad, PElIaeéMbIX HAa YPOBHE MHTYHTHBHOIO
MO3HAHUS, U ONPENCNEHHBIM O00pa3oM OpraHU30BaHHAas paboTa HaX HHUMH, UTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHUECKOTO M  MPOCTPAHCTBEHHOTO  MBINIICHHUS,



CTUMYJIUPYET MPOTEKAHWE HHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K JAJbHEUIIEMY
U3YUYEHUIO NIPEIMETA.

[Ipennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUsl, TO €CTh
TEOPETUYECKHE 3HAaHMs HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb HPEIMETHO-
OPAaKTUYECKON JesATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yyalmxcs B Kypce CTEpEOMETPUU MPOBOJIUTCA 3a CUET PELICHUS 337ad Ha CO3JaHUE
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obOpazamu. Co3nanue oOpa3a MPOBOJUTCA C ONMOPOM HA HArISAHOCTh, @ ONEPUPOBAHUE
0o0pa3oM — B YCIIOBUSX OTBJICUEHHUS OT HArJSJHOCTH, MBICIEHHOTO H3MEHEHHS €ro
HCXOJTHOTO COJIEpKaHUSI.

OcHOBHBIE conepxaTenpHble JuHUKA Kypca «l'eomerpum» B 10-11 xkmaccax:
«MHuororpanHukn», «lIpsiMble M MJIOCKOCTH B MpocTpaHCTBe», «Teia BpamieHus»,
«BeKkTopsl M KOOpPAMHATHI B IPOCTPAHCTBE». POPMHUPOBAHWE JIOTHYECKUX YMEHUU
pacnpezienaeTcss He TOJIbKO IO COJAEPKATEIbHBIM JIMHUSM, HO U 110 rojilaM 00y4eHHs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM
ocBoeHUsi palOouell  MporpaMMbl, paclpeneia€HHbIM IO rojaM  OOy4eHHs,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, YTOObI OBJIaJICHUE T€OMETPUUECKUMHU TOHATUSAMU U
HABbIKAMHU OCYIIECTBIISIIOCH IOCJIENOBATEIbHO M IOCTYINATENbHO, C COOIIOACHUEM
MPUHIIUIIA [TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIUCH B OOLIYIO CUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOy4YaromMxcs, paclupsis U yriayossas e€, oOpasys
MIPOYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenne reomerpum otBoautcs 2 4daca B Hexento B 10 kiacce m 1 4gac B
Henento B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COILEP KXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpur. Touka, MmpsmMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue TpsAMBIX B [IPOCTPAHCTBE:  MEPECEKAOIIUECH,
napajuielibHble U CKpelIuBaronmecs npsamsle. [lapamienbHOCTh NPAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: MNapaJUICIbHBIE IPSMBIE B IPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX
NpAMBIX; MapajuIeIbHOCTh MPSIMOM M IUIOCKOCTH. YTJbl C COHAaIpaBJICHHBIMU
CTOPOHAMM; YTOJ MEXAY MNPAMBIMU B IPOCTpAaHCTBE. [lapannenbHOCTh IIOCKOCTEW:
MapaJUIeNIbHbIE TUIOCKOCTH; CBOWCTBA MapaJUIeNIbHBIX IuIockocTen. IIpoctenmue
MIPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TeTpadjp, KyO, mapaierenunes;
MMOCTPOCHHUE CEYEHHUI.

[lepneHAUKYISAPHOCTh OPSIMOM M IUIOCKOCTH: TEPHEHIUKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIC MapajuIe/IbHbIE U MEPHNEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOU MEPIEHIUKYISIPHOU
IJIOCKOCTHU. YTJIbI B IIPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTHIO; ABYI'PAHHBIN
YIOJI, JIMNHEWHBIA YroJ ABYIPaHHOrO yria. [leprneHauKysissp U HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JIO TJIOCKOCTU, PACCTOSHUE OT MPSAMOU JO TIIOCKOCTH, MPOEKIUs (GUTYpHI Ha
IJIOCKOCTh. [IeprneHauKyIapHOCTh IJIOCKOCTEN: NMPU3HAK IEPHEHAUKYISIPHOCTH IBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHUKH

[ToHsiTHE MHOTOrpaHHHMKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHHUKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpanHuka. Ilpusma: n-yronbHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; TIpsIMasi U1 HAKJIOHHAs PU3MBbI; OOKOBasI U MOJTHAS
MOBEPXHOCTh Mpu3Mbl. [lapaisenenunen, NpsIMOYTOJIBHBIN MapajuIeNIeNUIIe] U €ro
cBoricTBa. [Iupamuaa: n-yroiapHasi nmupaMmuaa, TpaHd U OCHOBAHWE TTUpPaMU/Ibl; OOKOBas
U TOJHAs MOBEPXHOCTh MUPAMU/bI; MPaBUIIbHAS U yCEUEHHAs NUpaMUIad. DIJIEMEHTHI
npu3Mbl U nupaMubl. [IpaBuiabHbIE MHOTOIPAaHHUKHU: TMOHSITHUE MPABUIBLHOIO
MHOTOTPaHHMKA; TpaBWIbHAs MNpU3Ma W NpaBUJIbHAS MNHUPAMHAA; TpPaBUIbHAs
TpEyroJibHas MUpaMuJia U MPAaBWIbHBIN TeTpadp; kyO. [IpencraBiennue o mpaBUIIbHBIX
MHOTOTPaHHHMKAX: OKTA3JIp, A0JeKa’Ap U ukocarap. CedeHus Mpu3Mbl U MUPAMUJIBI.

CumMeTpus B TMPOCTPAHCTBE: CHUMMETPHUSL OTHOCHUTENBHO TOYKH, MPSIMOH,
IJIOCKOCTU. JJEMEHThl CUMMETPUM B NHUpaMHUAAX, NapajlyieICnUneax, MpaBUIbHBIX
MHOT'OTPaHHUKAX.

Boluucienue 31eMEHTOB MHOTOTpaHHUKOB: pEOpa, nuaronanu, yribl. [lnomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBAHUIA,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOid Tipu3Mbl. [lnomaas 60koBOM MOBEPXHOCTH U
NOBEPXHOCTH NPaBUJIBbHOW MHUPAMUBI, TEOPEMA O IUIOMIAJA YCEYEHHOW NHPaMUJBI.
[Tonsitue 06 066EMe. OOBEM TUPAMUIBI, TIPU3MBI.



[TonoOnsie Tema B mnpocTpaHcTBe. COOTHOLICHHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJl.

11 KITACC

TeJsia BpameHus

Hunuuapuyueckass MOBEPXHOCTh, 00pa3yrolIMe IUIMHIPUYECKON IMOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepxHOcTU. Lunuuap: ocHoBaHWs W OOKOBas MOBEPXHOCTD,
oOpa3ylollas U 0Ch; TUIOaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

KoHnueckass mOBEpXHOCTh, 00pa3ylolne KOHUYECKON IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOW moBepxHOcTU. KoHyc: OoCHOBaHME M BepIIMHA, oOpasyrolias u
OCh; ILJIOIIA/Ib OOKOBOM M MOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IuaMeTp; Iomaab NoOBEpXHOCTH cdephl. Bzaumuoe
pacrosioxkeHue cdepbl M TIJIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIIomaib
cdepsl.

N3o0OpaxkeHue Ten BpallleHus Ha TJI0CKOCTU. Pa3BépTka uInMHIpa U KOHYca.

KoMOuHanuu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTrOTrpaHHUK, OINHUCAHHBIN
okoJ10 cdepsl; cepa, BliMCaHHAsE B MHOTOTPAHHUK, WJTH TEJIO BPAIllCHHUS.

ITonsatue 06 o6béme. OcHOBHBIE CBoMcTBa 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenuneaa u cieactsus u3 He€. OObEM NUIMHIpPA, KOHYCA.
O0bEM mapa u wiomaab cQepsl.

I[Tomo6nple Tema B mpoctpaHcTBe. COOTHOMIGHHS MEXKAY  IUIOIIAASIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

Ceuenust nuiuHapa (TapauieIbHO U MEPHEHAUKYJSIPHO OCH), CEUEHUs] KOHyca
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAIIEE YepPe3 BEPIIUHY), CEUEHUS I1apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctu u B mpocTpaHcTBe. CllOkKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PasyiokeHue BeKTOpa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [lpaBuiio mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX C NMPUMEHEHHUEM
MpaBuJl AEUCTBUM ¢ BekTopaMu. [IpsiMoyrosibHas cucteMa KOOpJAUHAT B ITPOCTPAHCTBE.
Koopnaunater Bekropa. [Ipocreimme 3aqaum B KOOpAMHATAX. YTOJ MEXIY BEKTOPaMH.
CkansipHoe TPOU3BEICHUE BEKTOPOB. BrplunclieHHE YrioB MEXIy NOPSMBIMA U
MI0CKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METOJ P PEIICHUH T€OMETPUUECKUX 3a]1a4.



IHINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yJbTaThl OCBOCHHSI TMPOTPaMMBl  y4eOHOTO TpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUU 00YyYaroUIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIIECTBA, MPEICTABICHUEM O MAaTEMAaTUYECKHUX
OCHOBaX  (YHKIMOHUPOBAHHUS  PA3UYHBIX  CTPYKTYp, SIBICHHWH, MpoLEIyp
IPaXKJaHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U MP.), YMEHHEM B3aHMOJIEHCTBOBATH C
COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIIUAMH U Ha3HAUCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON TPa)KJaHCKOW HJEHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOM MaTE€MAaTHUKH, IIEHHOCTHBIM OTHOIIIEHHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHMCKOM MaTeMaTUYE€CKOM IIKOJIBI, K
WCIOJB30BAaHUIO ATUX JOCTHXKEHUHW B JPYTrMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HaHUEM JTyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoia; chOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, ATUYECKOTO MOBEJCHHUS, CBA3AHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWUMBOTO Oy IYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYAs 3ICTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCyKIECHU; BOCIPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHS TPUMEHSITh MaTeMaTHYECKHE 3HAHUS B
HMHTEpecax 3I0pOBOro M 0€30macHOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTAaHHE, COAAHCUPOBAHHBIM PEXKUM 3aHATUH WU
OT/IbIXa, peryyisipHasl ¢pu3udeckas aKTUBHOCTH); (PM3UYECKOTO0 COBEPIICHCTBOBAHMS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS;, HHTEPECOM K
paznu4yHbBIM chepam MPoPeCCUOHAIBHON ACSATEIBHOCTH, CBA3aHHBIM C MaTEMATHKOM
1 e€ IPWIOKEHUSIMU, YMEHUEM COBEPIIIATh OCO3HAHHBIN BRIOODP OyayIeit mpodeccun
U pPeaIn30BBIBATh COOCTBEHHBIE YKHU3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CITOCOOHOCTHIO
K MaTeMaTUYEeCKOMY OOpa30BaHUI0 M CaMOOOpPA30BAHMIO HA MPOTSHKEHUM BCed
KWU3HU; TOTOBHOCTBIO K AKTHMBHOMY YYacTHIO B PEUIEHUWU MPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAMPABICHHOCTH.

JKOJIOruYecKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO  JKOJOTUYECKOM KYJNbTYpPhl, NOHUMAHUEM BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOU
Cpelibl, OCO3HAHHUEM TII00aJbHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpUeHTALMEH



Ha TPUMEHEHHWE MaTEeMaTWYeCKHX 3HAaHWM U1 penieHus 3amad B 00JiacTu
OKpY)Kalolel Ccpepl, I[UIAHUPOBAHUS IMOCTYINKOB M OLICHKHM HMX BO3MOXHBIX
MOCJICJICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO IO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, IOHUMaHUEM MaTeMaTH4eCKOM
HayKu Kak cepbl YEIOBEUECKOU NIEeATeTbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAUMMOCTU
JUTSL Pa3BUTUSI UBUIIM3AIMK; OBJIAJCHUEM SI3bIKOM MAaTEMaTHKH U MAaTeMaTHYeCKOU
KyJIbTYPOU KakK CpeJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE PE3yIbTaThl OCBOCHHUS MPOrpamMMbl y4eOHOTO MpeamMeTa
«MaremMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
no3HasamebHbIMU oelticmeusiMu,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
OelicmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OeUCTBUIMU.

1) Ynueepcanvnuie no3xHaeameJibHbule oelicmaus, obecneyusaiom
Gdopmuposanue 0A308bIX KOSHUMUBHBIX NpOYecco8 obydarowuxcs (oceoenue
MemoOoo8  NO3HAHUSL  OKpyJcamujeco  Mupa,  NpuMeHeHue  J102UHecKUx,
ucciedo8amenbCcKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue AecTBUA:

¢ BBISIBIIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC IPU3HAKA MAaTeMaTHYECKHUX
00BEKTOB, TTOHSATHMA, OTHOIIICHUN MEXIy MOHATUAMH; (OPMYIUPOBATH ONpPEICICHUS
MOHATHM; yCTaHABIMBATh CYIICCTBCHHBIM MPHU3HAK KJIacCHU(UKAIIUA, OCHOBAHMS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIM3a;

e BOCIIpUHUMATh,  (opMynaupoBaTh W  MPeoOpPa3oBbIBATH  CYKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE; YCIOBHBIC,

e BBISIBJIITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TPOTUBOPEUHUSI B
(dakTax, JaHHBIX, HAOIIOJICHUSIX W YTBEPXKICHUSIX, TMpeijiaratb KPUTCPUH JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

eJICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e IPOBOJIUTH CAMOCTOSITEJILHO JOKa3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(TpsiMble ¥ OT TIPOTHMBHOTO), BHICTPAWBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBOJIBI;

«BRIOUpATh CMoco0 pemeHnus Yy4ueOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEE MOAXOMSIINA C YI€TOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeJbCKue NeiCTBUSA:

* ICTIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT I103HAHUS;
dhopMyHpoBaTh BOIIPOCHI, bukcupyome IPOTUBOPEUHE, npoOJieMy,
yCTaHABJIMBATh UCKOMOE U JJaHHOE, (hOPMUPOBATH TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3UIINIO, MHEHHE;



¢ IPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, MCCIEAOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro oOBeKTa, SIBJICHUS, MpOIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

e CAMOCTOSITEJILHO (POPMYJIMPOBATH OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM
NPOBENEHHOTO  HAOMIONIEHUs,  MCCIEJOBaHUS,  OIECHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

e IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE TMIPOILIECCA, a TaKXKE BbIIBUIAThH
IPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

* BBISIBJIATH JAePUITUTHI WH(OPMAIUHU, NaHHBIX, HEOOXOJMMBIX IIJIT OTBETa Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

e BEIOMpaTh MH(POPMALIMIO W3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALINIO PA3IUYHBIX BUIAOB U PopM
MPEICTABIICHHUS;

e CTPYKTYpUpPOBaTh HH(OpPMAINIO, MNPEACTABIATh €€ B Pa3Iu4HbBIX ¢dopmax,
WJUTIOCTPUPOBATH IpapUuecK;

e OLICHUBATH HaJEXKHOCTD uHdopmauu 1o CaMOCTOSITEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHuugepcanvHvie = KOMMYHUKamueHwle  Oelicmeus,  obecnedusaom
CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUWUXCHL.

OO0menne:

e BOCIIPUHUMATH ¥ (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEeJIIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX
M TIMCbMEHHBIX TEKCTax, JlaBaTh TOSICHEHMs] 10 XOJly pCIICHHUS 3aJayu,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJbTarT;

eB XOJI¢ OOCYXJEeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
po0JieMbl, pelllaeMoi 3a/1aud, BHICKAa3bIBATh UJICH, HAIICJICHHBIC HA MOUCK PEIICHHUS;
COTIOCTABJSAITh CBOU CYXKACHUA C CYXJICHUSIMU JPYTMX YYaCTHUKOB JIHAJIOra,
oOHapy>XUBaTh pa3JM4Me MW CXOJICTBO TMO3WIMH; B KOPPEKTHOH (Qopme
(bopMyIUPOBaTh PA3HOTJIACHS], CBOU BO3PAKEHUS;

e IPE/ICTABISATh PE3YJbTAThl PEIICHUS 3a/laud, SKCIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTA; CaMOCTOSITEIbHO BBIOMPATh (OpMaT BBICTYIUICHUS C YYETOM 3ajad
MPE3CHTAIUUA U OCOOEHHOCTEH ayTUTOPHUH.

CoTpyaHu4ecTBo:

e [IOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIMBHUIYaJbHOU
paboTHI IPU PEIICHUN YUEOHBIX 3a/1ayd; MPUHUMATH 11€J1b COBMECTHOM JICSATEILHOCTH,
IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOThl, paclpenensiTh BHUILI PpadoT,
JIOTOBApUBATHCS, OOCYXIaTh MPOILECC W pe3yiabTaT paldoThl; 00001aTh MHEHHS
HECKOJIbKUX JIFOJEH;

e Yy4aCTBOBaTh B TPYyMHIOBBIX (Gopmax paboThl (0OCYXJeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE); BBIIOJHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIAJa B
oOmuit  WPOAYKT MO  KpuTepusM,  CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aNMOJECHUCTBUA.



3) Vuusepcanvnvie pecynamuenwvie Oeiicmsus, obecneyusarom opmuposanue
CMBICIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamMoopranusanus:

e COCTaBIIATH IIJIaH, AJITOPUTM PELICHHS 3a]]a4H, BBIOUPATH CIIOCO0 PEIICHUS C
y4€TOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb:

* BJIaJIETh HaBBIKAMU MTO3HABATENLHON pe(IIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, MX PE3YJIbTAaTOB; BIAJIETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3YJIbTaTa PEUICHUS MAaTeMAaTHYECKOU
3a/1auu;

e IPEABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPHU PEIICHUU 3a7adH,
BHOCHUTH KOPPEKTHUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, JIAHHBIX,
HalJICHHBIX OIMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YyJIbTATa LEJIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JTOCTUKEHUS WIM HEAOCTH)KCHUSI PEe3yJIbTaTOB JEATENbHOCTU, HAXOAUTH OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath MOHATUAMU: TOUKA, TIPsIMAs, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CIEACTBUS U3 HUX TPU PEIICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBath MOHATUAMHU: MAPATUICTBHOCTh U MEPIICHIUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEH.

KnaccudumupoBare B3auMHOE pAaCIONIOKEHHUE TPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: JIBYTPAHHBINA yroJ, TPaHHW JBYTPAHHOTO yTiia, peOpo
JIBYTPAHHOTO yIJia; JIMHEWHBIA yroJ JABYTPAHHOIO yIJia; TpaayCcHas wmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHWK, BBITYKJIBIA ¥ HEBBITYKJIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBIN MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (MHpaMHza; TpU3MA,
MPSMOYTOJIBHBIN TTapaJlIeIenunes, Ky0).

KnaccudummpoBats MHOTOTpaHHUKH, BEIOUpAsi OCHOBAHUS JIJIs1 KJIIACCHU(PUKAITNH
(BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPABIJIBHBIC MHOTOTPAHHUKU; TIPSIMBIC
Y HAKJIOHHBIC TIPU3MBI, TTAPAJIJICIICTIUTIC TBI ).

OnepupoBaTh MOHATHUSAMH: CEKYIAs INTIOCKOCTh, CEUYCHNE MHOTOTPAaHHUKOB.

OOBACHATH MIPUHIIMITBI TIOCTPOSHUS CEUSHUH, UCIIONIB3YsI METOT CIIECIOB.

CtpouTh cedeHHs MHOTOTPAHHUKOB METOJOM CJIE/IOB, BBHITIOJNHATH (BBIHOCHBIC)
TUIOCKHE YePTEeKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUA CBEpXY, COOKY,
CHU3Y.



Pemarp 3amaunm Ha HaXOXJAEHHE T€OMETPUUYECKUX BEIMYHMH IO OOpas3nam Hiu
aNropuT™MaM, TIPUMEHSSI HW3BECTHbIE AHAJUTUYECKME METOAbl IMpU pPELICHUU
CTaHAAPTHBIX MAaT€MaTUYECKHX 3aJad Ha BBIYHMCIICHHE PACCTOSHHA MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 MPSAMOM, OT TOUYKHU JI0 IJIOCKOCTH, MEKIY CKPEIMBAIOIIMMUCS
OPSIMBIMU.

Pemarp 3amaun Ha HaXOXJAEHHE T'€OMETPUUECKUX BEJIWYUH MO oOpasnam Hiu
aIropuT™MaM, IPUMEHSS U3BECTHBIC AHAJUTHUYECKUE METOABI IIPU PELICHUU
CTaHAAPTHBIX  MaTeMaTMYECKUMX  3aJa4 Ha  BBIUHACICHUE  YIJIOB  MEXKIY
CKPELIMBAIOIIMMHUCS  NPSAMBIMH, MEXKIAYy MPAMOM U  INIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Beruuciate 0OBEMBI M IUIOIIAJM IMOBEPXHOCTEH MHOTOIPaHHUKOB (IIpU3Ma,
nupamuja) ¢ mpuMeHeHueM (HopMyJl; BEIYUCIIATh COOTHOLIEHUSI MEXAY IJIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MNOHATUSMHU: CHMMETPUSL B MPOCTPAHCTBE; LEHTP, OCb H
MJIOCKOCTh CHMMETPHUH;, LIEHTP, OCh U IJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTH W UHTEPHPETUPOBATH  MHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUrypax, MPEACTABICHHYIO Ha dYeprexax U
PUCYHKaX.

[IpumensTh TeomeTpruyeckue (HakThl JUIsl pEUICHUs] CTEPEOMETPUUECKUX 3ajad,
IIPEAINOIATAOIINX HECKOJIBKO IIaroB PEIICHHUs], €CJIN YCIOBHSI IPUMEHEHUS 3a/1aHbI B
saBHOU opme.

[IpuMeHsaTh  mpOCTEMIIME  NPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI PU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoAUTH PUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJy4YEHHBbIE 3HAHHWS Ha NPAKTUKE: AHAIW3UPOBATH pEaJbHBIC
CUTyallUM M TNPUMEHSITh HU3YYEHHbIE TMOHATHS B TNPOLECCE IOMCKA pelIeHUs
MaTeMaTU4ecKu cPOopMyIUPOBAHHON MPOOIEMbI, MOIETIUPOBATh PEAJIbHBIE CUTYALINH
Ha A3BIKE T'€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUUYECKUX TOHSITHA M TEeOopeM, ammapaTa aiareOpbl; pelaTh MPaKTHYECKHe
3a/1ayy, CBSA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEJIMYNH.

11 KITACC

OnepupoBaTh TOHATHUSAMHU: [HUIUHAPUYECKAs MMOBEPXHOCTb, O0OpasyroIiue
HWIMHIPUYECKON MOBEPXHOCTH; IHJIMHAP; KOHUUYECKas MOBEPXHOCTh, 00pa3yroline
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (IUIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPaILlEHUS!.

KnaccuduiupoBaTh B3aMHOE pacroyiokeHue cepsl U MI0CKOCTH.



OnepupoBaTh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAHME CEIMEHTa, BBICOTA
CEerMEHTa; IIIapOBOM CJIOM, OCHOBAHHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI W TUIOMIAAM  TMOBEPXHOCTEH  TEN  BpalleHUs,
rCOMETPUYECKUX TeJI C IpUMEHEeHHEM (hOopMYIIL.

OrneprpoBaTh MOHSATHUSIMHU: MHOTOI'PAHHUK, BIMCAHHBIN B cpepy M ONMMCaHHBIN
okoJ10 cpepsl; cdepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIICHUS.

BbIaucisaTh COOTHOIICHHWS MEXAY IUIONIAISIMH TIOBEPXHOCTEH U 00BEMamu
IMOJOOHBIX TEII.

N3obpaxkath wu3ydyaemble GUTYpbl OT PYKM M C TNPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrIToTHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BnekaTh, WHTEPOPETHPOBATL MW  MPEeoOpa3oBBIBaTH  WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (HUrypax, MpeACTaBISHHYIO Ha YEpTEkKaxX H
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBITTOTHATE ACHUCTBUS CI0KEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKCHUS
BEKTOpPa Ha YHCIIO, 0OBSICHATH, KAKUMH CBOMCTBAMH OHU 00JIaJ1afOT.

[TprMeHsATH MpaBUIIO TIapasuIeIICIUIIeAa.

OrneprpoBaTh MOHSATHUSIMH: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PaBCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXIY
BEKTOpaMH, CKAJIIPHOE TPOW3BEACHHE BEKTOPOB, KOJIMHEAPHBIC W KOMILIAaHAPHBIC
BEKTOPBI.

HaxoguTh cymMMy BEKTOPOB M IPOM3BEJCHHE BEKTOpAa HA YHCIIO, YTOJd MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, PACKIAAbIBaTh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPAaBHCHUEM B JCKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensaTh reoMeTpuueckre (akThl IS PEIICHUS CTEPECOMETPUYCCKHUX 3ajad,
MIPEAMOIATAOIINX HECKOJIBKO MIaroB PEIICHUs, €CIIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU (opme.

Pemate mpocreiime TEOMETPUYECKHE 3aJaud Ha MPUMEHEHHWE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum  Ha  JIOKa3aTeNbCTBO MATEMAaTHYECKMX OTHOIIEHUM W
HaxXO0XKJICHUE TCOMETPHUYCCKUX BEIWYMH 110 00pas3laM WM aJropuTMaM, MPUMEHSS
M3BECTHBIE METO/IbI MPU PEIIEHUU CTAHIAPTHBIX MAaTEeMAaTHYECKUX 3a/1au.

[IpumeHsT,  TpoCTeHIMe  OporpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[IpuBoANTH IPUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.



HpI/IMCHHTL IMOJIYYCHHBIC 3HaHWA Ha IMPAKTHKC: aHaJIM3UpPOBATh PCAJIbHBIC

CUTyallun W IPUMEHATb W3YYCHHBIC IIOHATUSA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTH4eCKHu cHOPMYITUPOBAHHON MTPOOIIEMBI, MOAECTUPOBATH PEATLHBIC CUTYALIUN
Ha S3bIKE T'€OMETPUM, HCCIEI0BATh ITOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
reOMETPUUYECKUX MOHIATHH M TEOpeM, ammapaTa anreOpbl; pelaTh MPaKTHYECKHE

3aJa491, CBA3aHHBIC C HAXOKIACHUCM I'COMCTPHUUCCKUX BCIIMINH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3/ie/ioB M TeM Kontpoabubie IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoThbI
pecypchl
| Baepnenne B bubnunoreka LIOK
CTEPEOMETPHUIO 10 https://m.edsoo.ru/1c209e37
IIpsiMbIE M TUIOCKOCTH
) B IIPOCTPAHCTBE. | bubmuoreka [JOK
[TapannenpsHOCTH 12 https://m.edsoo.ru/1c209e37
MPSIMBIX U IIJIOCKOCTEN
3 [leprnieHIUKYISPHOCTD bubmuoteka [IOK
MPSIMBIX U IJIOCKOCTEN 12 https://m.edsoo.ru/1¢209e37
Yrael mex
y bubnmorexa LIOK
4 MpSIMBIMU U 1
10 https://m.edsoo.ru/1¢209e37
IJIOCKOCTSIMU
but6mmorekxa [IOK
5 M 1
HOTOTPATHHICH 11 https://m.edsoo.ru/1c209e37
6 OO0BEMBI 1 bubmuoreka [{OK
MHOTOTPaHHUKOB 9 https://m.edsoo.ru/1c209e37
. [ToBTOpEHME: ceueHus, bubmuorexa [IOK
paccTOsIHUA U YIJIBI 4 https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO 4 0
YACOB I10 ITPOTPAMME 68




11 KITACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHue
Ne (undposbie)
pa3zie/ioB H TeM Kourpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThl
pecypcbl
bu6mmoreka [JOK
T 12
e1a BpatieHu https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
" 1
OonEMb TeN > https://m.edsoo.ru/1¢209e37
BekTopsl
KOOPIMHATHI B 10 1 bubmorexa [IOK
pA https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
[ToBTOpEHHE,
000011IeHME, 7 1 bubmuoreka [JOK
cucTeMaTHu3alus https://m.edsoo.ru/1¢209e37
3HAHUU
OBUIEE
KOJIMYECTBO
34 3 0
YACOBIIO

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Jlara Jlara JIeKTPOHHbIE
Ne Tema ypoka H3Y4YeHHud paxTHy. uugposbie
n/n 00pazoBaTeJbHbIe
pecypcsl
OCHOBHBIE TTOHATHSI CTEPEOMETPHU:
TOUKa, MpsiMasi, MII0CKOCTh,
npoctpancTBo. [IpaBuna
1 I/I§06 E)KCHI/ISI Ha pI/IC Kax: 03.09.24 bubmmorexa LHOK
p pHCyH o T https://m.edsoo.ru/aecc77cd
M300pakeHUS TIOCKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3KA
[ToHsTHS: TIEpEeCceKaroIIrecs 05.09.24
2 TUIOCKOCTH 1$e ecexa$ uecs bubmnorexa [IOK
> 11EP t https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TJI0CKOCTh
[TonsiTus: nmepecekaronuecs 10.09.24
3 TUIOCKOCTH 1$e ecexa$ uecs bubmorexa LIOK
» 1ep m https://m.edsoo.ru/db685e73
npsiMasi ¥ TJI0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHKAMHU, 12.09.24
n300pakeHre MHOTOTPaHHUKOB Ha bubmmoreka [JOK
4
pUCYHKax, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HauanbHble cBefeHUs 0 KyOe 17.09.24
5 nupamMue, ux §3Bé TKI/Iil/I MOJIeNH bubmorexa [IOK
PaMuIe, UX pasBep A https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HauannHble cCBeeHUS 0 KyOe U 19.09.24
6 nupamue, ux Ia[BBé TKI/IZI MOJeNn bubmorexa [IOK
PaMHe, ux passep ACTH: hitps://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTne 06 akCMOMATHYECKOM 24.09.24
7 IIOCTPOEHUHU CTEPEOMETPUHU: bubmuoreka [IOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccSc4fe
CJEICTBUS U3 HUX
[TonsiTrie 06 akCHOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPHUU: bubmuoteka [IOK
8 26.09.24
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239¢8cb4
CJICICTBHS U3 HUX
[TonsiTne 06 akKCMOMATHYECKOM
MIOCTPOEHUHU CTEPEOMETPHHU: bubnuotexa [JOK
9 01.10.24
aKCHOMBI CTEPEOMETPUH U https://m.edso0o.ru/65¢c6b106
CJE/ICTBUS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM
MIOCTPOEHUH CTEPEOMETPHHU: bu6muoreka [IOK
10 03.10.24
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
11  mpocTpaHCTBE: mepeceKaromuecs, 08.10.24 bubnmorexa LIOK

NnapajjiCJIbHBIC U CKPCIIMBAIOIIINECCA

https://m.edsoo.ru/1a2520f6




IIPSIMBIC

[TapamienbHOCT IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6numoreka [IOK
12 mapasmienabHble IPSIMbIE B 10.10.24 https://m.edsoo.ra/93ad36b3
MPOCTPAHCTBE; MapaUIeTbHOCTD
TPEX MPSAMBIX
[TapamienbHOCT IPSAMBIX U 15.10.24
13 IIJIOCKOCTEH B IPOCTPAHCTBE: bubnmnoreka HOK
[TapamienbHOCTE IPAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriibl ¢ cOHanpaBIeHHBIMU 17.10.24 bubnmnoreka HOK
CTOpOHAMU https://m.edsoo.ru/9f4071b9
15 VYron Mexay npsiMbIMU B 22.10.24 bubmmoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsSiMbIMU B 24.10.24 bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh IIIOCKOCTEM: 05.11.24 bubmmoreka [JOK
[apajuIesIbHbIC IIIOCKOCTU o https://m.edsoo.ru/2e18f255
18 CaoiicTBa mapayyIeIbHBIX 07.11.24 bubmmoreka [JOK
MIJIOCKOCTEH https://m.edsoo.ru/e504d656
IT i 12.11.24
o | P o Busorea 101
P - TETPAP, https://m.edsoo.ru/4a28dc02
KyO, mapajuiesenumnes
20 TIoCTDOCHHE CeueHMil 14.11.24 bu6mmoreka IIOK
p https://m.edsoo.ru/1d434d0f
21 | Tocrpoenue ceuermit 19.11.24 bu6mmoteka IIOK
https://m.edsoo.ru/ec26fe5d
Konmponvnas paboma no meme 21.11.24
"IIpamvle u niockocmu 6 bubmuoteka [IOK
22
npocmpancmee. Ilapannenvnocmeo https://m.edsoo.ru/9a0a%56
npAMbIX U naockocmen'"
[lepnieHAMKYASAPHOCTD MPSIMON U
23 HJI(I))CKOCHTH'};IeppneHz[HKle)mpHHe 26.11.24 bubmorexa ITOK
) o https://m.edsoo.ru/b19f6asd
MPSIMBIE B IPOCTPAHCTBE
[IpsimMble napaienbHble U bu6muoreka [JOK
24 28.11.24
IIEPHEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
75 [Tpsimble mapanienbHble U 03.12.24 bubmuoteka [IOK
HMEPHEHINKYIAPHBIE K INIOCKOCTH o https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyJIsspHOCTH 05.12.24 bubmuoreka [JOK
MPSMON U TNIOCKOCTH T https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHUKYIIPHOCTH 10.12.24 bubnmnorexa [JOK
MPSIMOU U TNIOCKOCTH T https://m.edso0.ru/79165d15
73 Teopema o npsMoi 12.12.24 bu6muorexa [JOK
MEePIECHANKYJISIPHON MIIOCKOCTH T https://m.edsoo.ru/635¢5087
29 Teopema o npsMoi 17.12.04 bubmuorexa [IOK
MEePIECHANKYJISIPHON MIIOCKOCTH T https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit 19.12.24 bubmmoreka [JOK

NEPHEHAUKYJIPHON IIIIOCKOCTH

https://m.edsoo.ru/7d18834b




[IepnieHauKYISp U HAKIIOHHBIE!

3]  PACCTOAHHE OT TOUKH 110 IOCKOCTH, | 54 15 oy bubmmoreka [JOK
paccTostHUE OT HMPSIMOM 10 o https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE!

32 PacCTOSIHUE OT TOYKH JO MIOCKOCTH, 26.12.24 bu6nmmoreka [IOK
paccTosHUE OT MPSIMOM 10 o https://m.edsoo.ru/66fefadd
MJIOCKOCTH
[leprienquKymsip U HAKJIOHHBIE:

33 ~ PACCTOAHHE OT TOUKM 110 IIOCKOCTH, | 1o o bubnmnoreka HOK
paccTostHUE OT HPSIMOH 10 ' https://m.edsoo.ru/aSb7b8e3
IIJIOCKOCTH
[lepnienauKymsip U HAKJIOHHBIE!

34  PACCTOAHHE OT TOUKM 110 IIOCKOCTH, |, o bubmmoreka [JOK
paccrosiHue OT MPSAMOU 110 ' https://m.edsoo.ru/dbee22bc
IJIOCKOCTH

N bubmuoreka [IOK

35 | Teopema o Tpéx mepneHaukynspax  16.01 hitps-//m.eds00.ru/6b6 1b2bd

.. bubnunoreka LIOK

36 Teopema o0 TpEX nepHeHAUKYIApax 21.01 https://m.edsoo.ru/5fa0b3ce

37 VYr1bl B IPOCTPAHCTBE: YIOJl MEXIY 93.01 bubmmoreka [JOK
MPSMOU U TNIOCKOCTBIO ' https://m.edsoo.ru/c7c777ed

33 JIByrpaHHbIN yroj, TUHEHHBINA yros 58,01 bubmuoteka [IOK
JBYTPAHHOI'O yTIJIa ’ https://m.edsoo.ru/ec3e2da3

39 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi 30.01 bubmmnoreka HOK
JBYI'PaHHOI'O yria ' https://m.edsoo.ru/ed9e2a8e
[IepnieHAMKyYIAPHOCTD INTIOCKOCTEN:

40 II/I)3HaIf[ neyneﬁ VKYJIIPHOCTH J1B 04.02 bubmorexa LOK
HJF;OCKOCTeﬁp JMKYIAP JIBYX ' https://m.edsoo.ru/ba75dc57
[IepnieHIMKyYISAPHOCTD INTIOCKOCTEN:

41 II/I)3HaIf[ neyneﬁ VKYJIIPHOCTH JIB 06.02 bubmorexa LIOK
HJF;OCKOCTeﬁp JMKYIAP JIBYX ' https://m.edsoo.ru/e4972cdc
[lepneHAuKyISIPHOCTD IIJIOCKOCTEM:

42 n I}:I)SHaIiI neyneﬁ VKYJIIPHOCTH JIB 11.02 bubmorexa LJOK
nﬁocxocmﬁp AIYIAD AABYX | 22 https://m.edsoo.ru/52188a7d
Pemenue 3agad mo teme

43 | "llepneHAUKYIAPHOCTb NPSAMBIX U 13.02 bubnmorexa LOK
IOCKOCTEH" https://m.eds00.ru/9f246736
Konmponvnas paboma no memam

44 "[lepnenOUKyIApHOCHb RPAMBIX U 18.02 bubnmnoreka [JOK
naockocmei' u "' Yenvt mesncoy ' https://m.edsoo.ru/5b97 1ef3
npamovimu u naockocmamu'’

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOI'OI'PaHHUKA, BBIITYKJIBIE U 20.02 buGmuorexa [IOK
https://m.edsoo.ru/2d24e873
HEBBIMTYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA
46 IIpu3ma: n-yronbHas npu3Ma; rpaHu 25 02 bubnmoreka [JOK

1 OCHOBAHWUS MMPU3MBI; IIpsIMad U

https://m.edsoo.ru/b4ad63ad




HAKJIOHHAs MMPU3MBI; OokoBas u
IMOJIHAsA IMOBEPXHOCTH IIPHU3MbI

[Tapannenenunen, NpAMOYTroJIbHBIN bubnmoreka [JOK
47 o 27.02
rapaJjuleIelnIe] U ero CBOUCTBa https://m.edsoo.ru/8a7be683
[Mupamuia: n-yroipHasi mupamMuaa,
IpaHU U OCHOBaHUE MMUPAMHU/IBI;
48 621(0321;1 Y TIOJIHAS HOBS XH(fLCT; 04.03 Bubmaorexa IIOK
p ' https://m.edsoo.ru/fblcd0as
MUPAMU/IBL; IPABUIIbHAS U
ycedu€HHasi MUPaAMHUAA
[IpaBuiIbHBIE MHOTOTPaHHUKHU:
MOHSITHE TTPABUIIBEHOTO
MHOI'OIPAHHUKA; IPAaBUJIbHAS bubmmoreka [JOK
49 06.03
HpyU3Ma U NpaBUJIbHASA [MUpaMUIa; https://m.edsoo.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MTUPAMUAA
U IIPaBUJIBHBIA TETPAdp; KyO
IIpencraBnenue 0 mpaBUIIbHBIX
50 Mllzofor AHHMKAX: oiTaa 11.03 buGnuorexa LIOK
p ) AP, ) https://m.edsoo.ru/a0fdd5bf
JOJIEKAdIP U UKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIBHO TOUKH,
HPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK
51 13.03
CUMMETPUHU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajureNieuIe/1ax, MPaBUIbHBIX
MHOTOTpaHHHKAX
Brruncnenue snemMeHTOB
52 MHOTOTpPaHHUKOB: pEOpa 18.03 Bubmuorexa IHOK
P - bebpa, ’ https://m.edsoo.ru/6cdbecef
JTUArOHAJIU, YTJIbI
[Tnomaas 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSMOM
53  mpusmsl nnop aab OCHOI;aHI/Iﬁ 20.03 bubmiorexa LIOK
PHSMBI, TUTOMHaRb : ' https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOM OBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MIPABUILHOM
54 mm ali/m bl TeopeMa 0 IUTOIIA/IH 01.04 bubmorexa LIOK
p VH ’ p Ul a . ) https://m.edsoo.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
TTUPAMH/TBI
55 Konmponvnaa paboma no meme 03.04 bubmuorexa [JOK
"Muozozpannuku' ' https://m.edsoo.ru/a95f5c¢04
N bubmuoreka [{OK
26 | Llonarue 06 0bneme 08.04 https://m.edsoo.ru/7ad0020b
.. but6mmoreka [IOK
10.
ST Obvém mupamue! 0.04 https://m.edsoo.ru/235171b3
. bubnunoreka LIOK
58 Obvem mpamue! 1>.04 https://m.edsoo.ru/f47dfefd
.. bubnunoreka LIOK
17.04
59 O6nEM MupaMuE! https://m.edsoo.ru/79¢10312
60 | OOBEM mupaMubI 22.04 bubinorexa HOK

https://m.edsoo.ru/2faadc3f




bubnunoreka LIOK

e 24.04
61 OObém mpu3meI https://m.eds00.ru/79853608
" bubnuorexa [IOK
29.04
62 O6bEM npu3MbI https://m.edsoo.ru/1e053890
.. bubnunoreka LIOK
63 | ObnéM mpu3MEI 08.05 https://m.edsoo.ru/482d3f51
64 Konmponvnaa paboma no meme 06.05 Bbu6muotexa [JOK
"O0béMbl MHO202PAHHUKOB" ) https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE
65 | cHcTeMaruzaius 3HaHUH. bubnunoreka LIOK
IToctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
cUCcTeMaTu3anus 3HaHuH.
BrruncieHue pacCTOSHUAN: MEX
66  oBYMHI TO‘IKﬁI\fH OT TOYKH J0 v Bubmorexa LIOK
yMA 7 ’ https://m.edsoo.ru/f7792ba9
HPSIMOM, OT TOYKH JIO IIIOCKOCTH,
MEXTy CKPEIUBAIOIUMUCS
IPSIMBIMHU
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTu3alys 3HaHuH.
BrrunciaeHnue yIiioB: Mex
67 CKPEIHNBAI0 zIrMI/ICSI I ﬂhfIiMI/I Bubmorexa HOK
PCILHBAIOLLIH p ’ https://m.edsoo.ru/b9146bc0
MEXy TIPSIMOI U MJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXKTY
ILUIOCKOCTSIMHA
[ToBTOpenue, o6o0IIEHNE
cUCTeMaTU3alus 3HaHuH.
Brruncnenue yriioB: Mex,
T Y bubnuoreka [{OK
68 | CKpelMBaIOLIUMUCS NPSIMbIMH,

MEXy MPSIMOM U MJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

https://m.edsoo.ru/56765e8b




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

I'eometrpust 10 — 11. JI. C. Atanacsix, B.®. byry3os, C.b. Kagomiies u ap.
Mocksa «lIpocsemenne», 2023r.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'eomerpus 10 — 11. JI. C. Atanacsu, B.®. byry3os, C.b. Kagomues u ap.
Mocksa «IIpocBemenue», 2023r.






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 133397933100110045794213742499444592196809849231
Bnapgeney LLkypaTosa MpuHa BacunbesHa

OeicTevTened C 08.08.2025 no 08.08.2026



http://www.tcpdf.org

		2025-08-12T23:39:47+0500




