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IHosicuuTeNLHAA 3aNIUCKA

Pabouas mporpamMma yuebHOro Kypca «l'eomerpus» 6a30Boro ypoBHs ais oOyuarommxcs 10
—11 xmaccoB paspaborana Ha ocHoBe DenepaqbHOr0 TIOCYJapCTBEHHOTO 00pa30BaTEIBHOIO
CTaHIapTa CpexHero oOmero oOpa3oBaHUs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHMHA,
HPEIBSBIAEMbIX K MaTeMaTH4eCKOMY OOpa3oBaHMIO, W TPAIULUil POCCHHCKOrO 0Opa3oBaHUSI.
Peanu3zanus nmporpaMmmbl 00€CIICYHBACT OBJIAICHHE KITFOUEBBIMUA KOMITETCHIIHSMHE, COCTaBIISFOIMMU
OCHOBY JJIsl CaMOpPa3BUTUSI ¥ HENPEPHIBHOIO 00pa30BaHMs, IEJIOCTHOCTh OOILEKYIBTYPHOTO,
JIMYHOCTHOI'O U IMTO3HABATCIBHOI'O PA3BUTHA JINYHOCTH O6y‘IaIOH.H/IXCH.

Hean n3yyeHus yueOHOro Kypca

BaxHocTh ydeOHOro Kypca TIE€OMETpHMM Ha YPOBHE CpEIHEro oOLero ooOpa3oBaHMs
00ycJOBJI€Ha NPAKTUYECKOH 3HAYMMOCTBIO METAlpeAMETHBIX U TNPEAMETHBIX pPe3yIbTaToB
o0y4yeHMsI T€OMETpPUM B HAIIPABJICHUM JIMYHOCTHOIO pa3BUTHS OOydaromuxcs, (OopMHpPOBAHUS
(GYHKIMOHAIBHONH MaTeMaTHYecKOW TIPaMOTHOCTH, W3YYEHHUS JAPYIHX Yy4YeOHBIX JAMCHUIUIMH.
Pa3Butne y o0OydaroIIMXCsi NpPaBUIBHBIX NPEICTaBICHUH O CYHIHOCTH W IPOUCXOXKICHUU
F€OMETPUUYECKUX aOCTpakLUi, COOTHOLIEHUH PEaTbHOIO0 U HJEAIBHOIO, XapaKTepe OTPaKEHUs
MaTE€MaTU4YeCKOW HAYKOW SIBJICHUM U IIPOLIECCOB PEaJIbHOIO MHpA, MECTE€ I€OMETPUHM B CUCTEME
HAayK U POJIM MAaTeMaTU4ecKOro MOJICIMPOBAaHMUS B HAYYHOM IO3HAHUH U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOT'O MUPOBO33PEHHs YUaIIUXCs, a TAK)Ke Ka4eCTB MBIIIEHUS, HEOOXOJMMbIX
JUIS /1alTallud B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcs OAHMM M3 0a30BBIX MpPEIMETOB HAa YPOBHE CpeIHEero OoOIIero
o0Opa3oBaHMs, TaKk KaK OOECIeYMBaeT BO3MOXXKHOCTb H3YYEHHS KaK JUCIUIUINH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblluIeHNE, GOpMUPYEMOE IPU U3YUYEHUU O0yYaIOUIMMUCS MOHSATHITHBIX OCHOB
TE€OMETPUM U MOCTPOEHUM LEMOYKU JIOTHYECKUX YTBEPKACHUHM B XOJE PEIICHHUS MeOMETPUUYECKUX
3a/a4, yMEHHME BBIJBUIaTb W ONPOBEPraTb THUIIOTE3bl HENOCPEACTBEHHO HCIOJb3YIOTCS IpHU
pEeLIeHUHN 33J]au €CTECTBEHHO-HAyYHOI'O IIMKJIa, B YaCTHOCTU U3 Kypca (PU3HKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JacTsAX
JeSITebHOCTH yenioBeka. OpHeHTaIMs YeslloBeKa BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBHE €TI0 COLMAIBHOIO OBITHS, (JOpMa OTPAKEHHUS OKPYKAIOIIEro MUPA, YCIOBHE YCHEITHOT'O
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus JAeiicTBUTENbHOCTU. OnepupoBaHue MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00beIUHSET pa3Hble BUABI YU€OHOW M TPYAOBOM NEATEIBHOCTH, SBISETCS OJHUM M3
pohecCHOHANBFHO BaXKHBIX KAa4eCTB, IOITOMY aKTyallbHa 3ajadya (OpMHUPOBAHUS Y 00YyJarOIMIUXCS
MIPOCTPAHCTBEHHOTO MBIIIJICHUS] KaK Pa3HOBUAHOCTH OOpPa3HOTO MBIIIJIEHUS] — CYIIECTBEHHOIO
KOMIIOHEHTA B IIOJIFOTOBKE K IMTPAKTUYECKOMN AEATEIbHOCTH 110 MHOTUM HalpaBiICHUSIM.

Llens ocBOEHUs MporpamMmbl yueOHOro kypcea «l'eomeTpus» Ha 6a30BOM ypOBHE 0OydeHUs —
o0mieo0pa3oBareIbHOE U OOMIEKYJIBTYPHOE pa3BUTHE OOy4arommxcs yepe3 olecreueHue
BO3MOXXHOCTH TPUOOPETEHHs] M HCIOJIb30BAHUS CHUCTEMAaTHYECKUX T'€OMETPHUECKUX 3HAHMHA U
JNEeUCTBUH, CIEU(PUUHBIX F€OMETPUH, BO3MOKHOCTH YCHELIHOIO MPOJOJIKEHHS O0Opa30BaHUS IO
CIELUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BAaHUEM I€OMETPHH.

[Tporpamma no reomMeTpun Ha 6a30BOM ypOBHE IpeAHAa3HAYEHA AJIs 0OYy4YaIOLIMXCS CpeHEe
IIKOJbl, HE MCHBITHIBABIIMX 3HAUUTENbHBIX 3aTPyJHEHUH Ha YpPOBHE OCHOBHOIO OOLIETo
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obOpazoBanus. Takum oOpa3om, oOydarommuecs Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUe YMEHUS, CBSI3aHHBIC CO CMENU(PHUKON TE€OMETPUU M HEOOXOIUMBIC IS KU3HU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh H3YUUTh T€OMETPHUIO Ooiiee
rIyOOKO, eCiM B JajbHEHIIeM BO3HUKHET HEOOXOJMMOCTh B TEOMETPUYECKUX 3HAHUAX B
npodheccCuoHaNbHOM NeSTeNbHOCTH.

JlocTrxeHne 1eal OCBOCHHs MPOrpamMMbl OOECHEUYMBAETCS PEIIEHUEM COOTBETCTBYIOLIMX
3amau. [IpuoputeTHhIME 3a/ladaMu OCBOCHHMs Kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10—I11
KJ1accax SIBIISIFOTCSA:

e (opmupoBaHUE MPEICTABICHHUS O TECOMETPHH KaK YaCTH MUPOBOU KYIbTYpPhl H OCO3HAHUE

e€ B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opmupoBaHUE NPEICTABICHUS O MHOTOTPAHHUKAX U TEJIaX BPAIICHUS KaK O BAKHEUIITUX
MaTEeMaTHUYECKUX MOJIENSIX, IO3BOJSIONIUX OMUCHIBATh W U3YyYaTh pa3HbIC SBICHUS
OKPYKAaroIIero MUpa;

e (dopMHpOBaHME YMEHHS pAClO3HABaTh Ha 4YEpPTEXKaxX, MOJCISIX U B PEATbHOM MHPE
MHOTOI'PAaHHUKH U TeJa BPAILICHNUS,

e OBJAQJCHHWE METOJAaMHU pEHICHUs 3a7ad Ha T[OCTPOSHHS Ha  U300paKeHHSIX
IPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATHSMH O MHOTOTPAaHHHUKAX M
TeJax BPAIllEHUS U UX OCHOBHBIMU CBOWCTBAMH;

® OBJAJICHHWE alNTOPUTMAMM DEIICHUS OCHOBHBIX THUIIOB 3aja4; (HOpPMHUpPOBAHHE YMEHHUS
MPOBOJIUTh  HECIIOXKHBIE  JOKAa3aTeJIbHbIE  PAcCyKJIEHHUS B  XOAE€  PEIICHHS
CTEpEOMETPUYECKHUX 3aJ1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKaHUEM;

® pa3BUTHE  WHTEUIEKTyallbHBIX M  TBOPYECKHX  CIOCOOHOCTEH  oOyuaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBILLUICHUS;

e (QopmupoBanue (GYHKIIMOHATBHOW T'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSBIECHUS TEOMETPUUECKUX MOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYyallMsIX W TPU HU3yYEHUU JAPYTUX YYeOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBHCHUMOCTEM M 3aKOHOMEpHocTed, ¢GOopMymupoBaTh HX Ha S3bIKE
FEOMETPUM U  CO3/1aBaTh TE€OMETPUYECKHME  MOJENIH, TPUMEHSTh  OCBOCHHBIN
TEOMETPUUYECKHI  ammapar Juisl  pelieHusT PaKTUKO-OPHMEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYICHHBIC PE3YITbTATHI.

OTAMYUTENBHOW OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKIIFOYEHHE B KYpPC CTEPEOMETPUHU B
Hayajle ero M3y4yeHus 3ajJad, pellaeMblX Ha YPOBHE MHTYUTUBHOTO MO3HAHUS, U OINPEACIEHHBIM
o0pa3oM opraHm3oBaHHas paboTa HaJ HHUMHU, YTO CIIOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOT'O MBILUICHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JJaJbHENIIEMY U3YUEHHUIO MPEIMETA.

[Ipeamoutenne oOTHAaéTCs HATVISAIHO-KOHCTPYKTUBHOMY METOJy OOydYeHHs, TO €cCTh
TEOPETHYECKHE 3HAHUS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TIPAKTUYCCKOMN
JIeATETLHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN y YYaIIUXCA B KypCce CTEPEOMETPUH
MPOBOAMTCA 3a CYET pelIeHHs 3a/Jad Ha CO3[JaHHe IMPOCTPAHCTBEHHBIX 00pa3oB W 3ajay Ha
OTIEpUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. CozmaHue oOpa3a TPOBOAMTCS C OMOPOM Ha
HATJISITHOCTh, & ONEPUPOBaHUE 00pPa30M — B YCIIOBUSX OTBJICUCHHUS OT HATJSIHOCTH, MBICICHHOTO
W3MEHEHUS €r0 UCXOJHOTO COACPKaHUS.



OcHoBHBIE  coaepxaTenbHble JMHMM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHororpanHukmn», «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBe», «Tena BpaiieHus», «BekTopbl H
KOOpJMHATHl B MPOCTpaHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHMM paclpenessercss HE TOJIbKO
M0 COJAEpKATEIbHBIM JIMHUSAM, HO M IO rojJaM OOydYeHUs Ha YpPOBHE CPETHEro OOIIero
o0OpasoBaHwUsl.

Copnepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHMS
paboueil mporpamMMsl, pacnpeAeaéHHbIM 0 rojam oOy4eHHsl, CTPYKTYpUPOBAaHO TaKUM 00pa3oM,
YTOOBI OBJIQJICHUE F€OMETPUYECKUMU MOHIATUAMHU U HAaBBIKAMM OCYILIECTBIISIOCH [1OCIIEA0BATENBHO
U IIOCTYNATEeIbHO, C COONIOJEHUEM NPUHIMIA MPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY T€OMETPUYECKHX IPEACTABICHUN OOYYarOUINXCs, paclIupss U
yriryonsisi e€, 00pasysi MpOYHbIE MHO)KECTBEHHBIE CBS3H.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

Ha nsyuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JiBa roga ooyuenus - 102 yueOHBIX yaca.



Conep:xanue y4e0HOro Kypca
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHA cTepeoMeTpuH. Touka, npsiMas, MI0CKOCTb, MpocTpaHcTBO. [loHsTHE 00
AKCHOMaTHYECKOM IIOCTPOECHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosioKeHue NpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, I1apajuleiIbHbIE U
cKpemuBampomuecss npsMsle. [lapamienbHOCTH HpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIEC MIPSAMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTD TPEX MPAMBIX; 1APAJUICIBHOCTD IPSIMOU
U IUIOCKOCTU. YIUIBI C COHAIIPABJICHHBIMU CTOPOHAMHM; YroJl MEXAY IPSMBIMUA B IPOCTPAHCTBE.
[TapaymienpHOCTD IIIOCKOCTEN: NapaulebHBIE IJIOCKOCTH; CBOMCTBA MAapajUIeNbHBIX INIOCKOCTEH.
[Tpocreiilne mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpasip, KyO, Napaiielenunen;
IIOCTPOCHUE CEUYEHUM.

[TepieHAUKYIAPHOCTD MPSAMON U IJIOCKOCTHU: NEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsiMblE MapajulebHbIE W INEPHEHIUKYISAPHBIE K IUIOCKOCTH, HNPHU3HAK IEPIEHIUKYIIPHOCTH
IIPSAMOM U IUIOCKOCTH, TEOPEMA O NMPSAMOU MEPIEHANKYIIIPHON IIIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE:
Yroa MEXAy OPsIMOM M INIOCKOCTBIO; IBYTPaHHBIM yroJ, JIMHEWHBIA YroJl JBYTPAaHHOIO yrija.
IlepnenquKyisip ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE OT MPSMOU 0
IUIOCKOCTH, TPOEKIUsi (UTYpbl Ha IUIOCKOCTh. [leprneHAuKynsIpHOCTh IUIOCKOCTEH: TNpHU3HAK
NEPIEHANKYJIAPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX mepreHuKynsapax.

MHuororpanHuKu

IToHsATHE MHOTOI'PAaHHMKA, OCHOBHBIE 3JIEMEHTBI MHOTOI'PDAHHMKA, BBIITYKJIBIE U HEBBIITYKIIBIE
MHOT'OI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosnbHas npusMa; TpaHU U OCHOBaHUS
OpU3MBbl, TpsiMasl W HAKJIOHHAs MpuU3Mbl; OOKOBas M IOJIHAS TOBEPXHOCTb IPHU3MBI.
[Tapayenenunesn, NpsMOYTOJbHBIM IMapajuieenue] U ero cpoicra. [Impammpa: N-yrosbHas
nupaMujia, TPaHU M OCHOBAaHHWE NHpaMUbl; OOKOBas M IOJIHAS TIOBEPXHOCTh IMHUPaMUJIBbI;
NpaBWIbHAasg M YyCeU€HHas MNHUpaMuAa. OJIEMEHThl TMpu3Mbl U nupaMmuisl. [lpaBuibHble
MHOTOI'DAHHUKHU: IOHATHE IMPABWIBHOIO MHOIOIPAaHHMKA; IIpaBUJIbHAs IpU3Ma W IpaBUIIbHAL
nUpamMua; IpaBuibHAs TPEyrojbHas MUPaMUAa U NPaBWIBHBIN TeTpasap; kyO. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, N0AEKa’Ap U ukocadap. CedeHus Npu3Mbl U TUPaMUIBbI.

CuMMeTpuss B TPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPSIMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiabHbIX MHOTOTPAHHUKAX.

Brrunciienre >1€MEHTOB MHOTOTPaHHUKOB: péOpa, muaroHanu, yriael. [Lmomanbs O0koBOM
MOBEPXHOCTU U MOJIHOM MOBEPXHOCTU MPSAMOI MPHU3MBI, TUIOIIA s OCHOBaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomanbs OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU IMPaBUIBHOMN
MUPaMUJIBI, TEOpEMaA O TUTOIIAU yceu€HHoU nmupaMusl. [lorstre 06 06béMe. OOBEM mHUpaMuUIbI,
IIPU3MBI.

[TonoGHble Tena B mpocTtpaHcTBe. COOTHOWICHHS MEXIY IUJIOUIAJIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.
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Tesa BpameHus



[{unuHapUYecKkas TMOBEPXHOCTh, OOpa3yIolIMe IWIMHIPUYECKON TOBEPXHOCTH, OCh
WIMHIPAYECKON ToBepXHOCTH. [lumuHAp: ocHOBaHMS U OOKOBasl MOBEPXHOCTH, OOpasyromas u
0Cb; IJIOLIAb OOKOBOW M IIOJHOW MMOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, 00pa3yrolue KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol nmoBepxHocTH. KoHyC: ocHOBaHMe M BepIlMHA, 00pa3yrolias U OCh; IIOMaAb OOKOBOMI
U TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: O00pa3ylolue MU BBICOTa; OCHOBaHUS U OOKOBas
MTOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AWAMETp; IUIOIIAAL MMOBEpXHOCTU cdephl. Bzaumuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepsl.

N3o00pakeHue e BpaleHus: Ha II0cKocTU. Pa3BEépTka LUIUHIpa U KOHYCA.

KomOuHarmu ten BpameHust ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMCAHHBIA OKOJIO C(ephl;
cdepa, BlIMCaHHAsi B MHOTOTPAHHUK, UJIU TEJIO BPAILEHUS.

[Torsitme 00 o00béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPSIMOYTOJIBHOTO Mapaienenumnena u cueactsus u3 He€. O0béM nmnunHapa, konyca. O0bEM mapa
U TUIOIIA b ChepBhl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOUICHHS MEXAY IUIOMIAIASIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

Ceuenuss nwiMHApa (MapauleIbHO H  TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasienbHOE OCHOBAHUIO M POXO/ISIIEE Yepe3 BEPILNHY), CEUEHUs Iapa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BexTop Ha miockocTu U B npocTpaHcTBe. Cl0KE€HUE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3znoxeHue BekTopa MmO TpEM HEKOMIUIaHapHbBIM BekTopam. lIpaBuio
napauienenunena. Pemenue 3a1ay, CBSI3aHHBIX C IPUMEHEHUEM MPABWII ACHCTBUN C BEKTOPAMH.
[IpssMmoyronbHas cucremMa KoopauHat B mpoctpancTBe. Koopaunate! Bekropa. [Ipocreiimue 3agaun
B KOOpAMHATaX. Yol Mexay BekTopamu. CKaIpHOE MPOU3BEIECHUE BEKTOPOB. BhIunciieHne yriioB
MEXIy TPAMBIMA H  TUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOJ TP  PEIICHUU
FeOMETPUUECKUX 3ajau.



Ilnanupyemble pe3yabTaThl

JInuHOCTHBIE pe3yabTaThl

JIngHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeamera «MaTemaTHKay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

Cc()OPMUPOBAHHOCTBIO ~ TPAKIAHCKOM  MO3WUIUU  OOydYaroIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOrO OOIIECTBA, MPEJACTABICHUEM O MaTeMaTHYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUN, TMPOLEAYp TPaKIAHCKOr0 oOIiecTBa
(BBIOOpBI, ONPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COIHAIBLHBIMH WHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U HA3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKON T'pa)KTaHCKOW UIECHTHYHOCTH, YBAXKECHHS K MPOULIOMY U
HACTOSIIIEMY POCCUICKOM MaTe€MaTHUKH, [IEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHUSIM POCCUUCKUX
MaTeMaTUKOB M POCCHICKOM MaTEMaTUYE€CKOM WIKOJbI, K MCIOJIb30BAaHUIO 3THUX JOCTUKECHHUN B
JIPYrUuX HayKax, TEXHOJOTUsIX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHMEM  JIYXOBHBIX IIEHHOCTEH PpOCCHUHCKOrO0  Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTH)KEHUN HAYKH U JACSITENbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJaJa B IMOCTPOCHHE
YCTOWYHBOTO OyIyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAsl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, pEeHIeHUH, pacCyKIEeHUW; BOCIPUHUMYHBOCTHIO K MAaTEeMaTHYECKUM AacleKTaM
pa3IMYHBIX BUIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECcax 3J0pOBOTO
u Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3I0pPOBBIO (370pOBOE
nuTaHue, COATAHCUPOBAHHBIM PEKUM 3aHATUN M OTABIXA, PEryispHas (pusudeckas aKTHBHOCTB);
(U3UYECKOTO COBEPIIICHCTBOBAHUS, IPH 3aHATHUSIX CIOPTUBHO-03/I0POBUTENBHON 1€ATEIHHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHWUEM IIEHHOCTH TPYIOJIOOUs; WHTEPECOM K Pa3TUIHBIM
chepam mpodecCHOHATBHON ACATENHHOCTH, CBSI3AHHBIM C MATEMATUKOW M €€ MPHIOKEHUSIMH,
YMEHHMEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oynyied mpodeccun M peann3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC TUJIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO W
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTBHIO K aKTUBHOMY YYAacTHUIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

IKo0JI0rHYecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTBIO JKOJOTHYECKOW KYyIbTYphI, TMOHUMAHUEM BIUSHUS COIUAIBHO-
HSKOHOMHUYECKUX TMPOIECCOB HA COCTOSHHE MPUPOJHON U COLMAIBHOW CpEellbl, OCO3HAHUEM
100aTBHOTO XapakTepa AKOJIOTHYECKUX MPOOIeM; OpUEHTAIlel Ha TPUMEHEHNE MaTeMaTHUYECKIX
3HAHWH U1 pelIeHus 3a7a4 B 00JIaCTH OKPYKaIoIIel Cpelbl, INIAaHUPOBAHUS TTOCTYITKOB M OIEHKH
WX BO3MOXXHBIX MOCIEICTBUH ISl OKPYKAOLIEH CPEIbI.
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IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HAyKH M OOIIECTBEHHOW IMPAKTHKH, MOHMMAaHHEM MaTeMaTH4eCKON HayKu Kak chepbl
YeJI0OBEUYECKON NI€ATEIbHOCTH, ITAloB €€ Pa3BUTUS U 3HAUMMOCTH JUIS Pa3BUTHUS LUBUIM3ALUY;
OBJIAJICHUEM SA3BIKOM MaTEMAaTHKU M MaTEMaTHUYECKON KyJIbTYypOH KaK CPEACTBOM IO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIISTh IIPOEKTHYIO U MCCIIEN0BATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B
rpymie.

MeranpeameTHbie pe3yJbTaThl

MertarnpeMeTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTro mpeamera «MaremaTukay
XapaKTepU3yIOTCS  OBIAJCHHEM  YHHBEPCAJIbHBIMU  HO3HAGAMEbHbIMU oelicmeusmu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHLIMU — pe2YIsamUGHbIMU
oelicmeusmu.

1) Vuusepcanvnvie nosnasamenvuvle Oeiicmeus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00VHaruuxcsa (oceoenue Memoo0o8 NO3ZHAHUS OKPYICarowe20 Mupa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeiicTBUA:

® BBIBIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMAaTHUYECKUX OOBEKTOB,
MOHSITHIA, OTHONICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH OIPEACICHUS TOHSATHH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIINK, OCHOBAHHS Uil 0000IICHUs U
CpaBHEHWsI, KpUTEPHH ITPOBOIUMOTO aHAITN3a;

® BOCIPHHHMATH, (HOPMYIHPOBATh M MPEOOPa3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U O0IINE; YCIOBHBIC;

® BBIBIATH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeuus B (akrax,
TaHHBIX, HAOMIOJCHUSX U YTBEPXKICHUSAX; TpeiaraTh KPUTEPUU ISl BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlefaTh BBIBOJBI C HCIIOJNB30BAHHEM 3aKOHOB JIOTWKH, JEIYKTHBHBIX U WHAYKTHBHBIX
YMO3aKTFOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSTETFHO OKA3aTEIbCTBA MaTEMATHUYECKUX YTBEPKACHUU (TIPSIMBIE H
OT TPOTUBHOTO), BBHICTPAUBATh apTyMEHTAIIUIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEDHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

e BBIOMpaTh cHocod pemieHuss y4dyeOHOM 3amauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BeIOMpaTh Hambojee MOAXOMAIIMN ¢ y4ETOM CaMOCTOSITENHHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® ICIIOJIB30BATh BOIIPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (OPMYIHPOBAThH
BONPOCHI, GUKCUPYIOIIUE MPOTHBOPEUNE, MPodIeMy, yCTaHABIMBAThH HCKOMOE U JaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3HIINIO, MHEHUE;

® T[POBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEJA0BaHUE IIO
YCTQHOBJICHHIO OCOOCHHOCTEH  MaTeMaTH4ecKoro OOBeKTa, SBJCHHUSA, IpoLecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy O0OBEKTaMH, SIBIICHUSIMU, MPOIIECCAMHU;



® CaMOCTOATENBHO (hOpMyIHPOBaTH 0OOOLICHNUS 1 BBIBOABI MO pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOJICHNS, WCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH IIOJIyYCHHBIX pE3YyJIbTaToB,
BBIBOJIOB M 000OIIEHNI;

® [IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATh MPEIOI0KEHUS O
€ro Pa3BUTUH B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

®  BBUIBIIATH JePHUIUTH HHOOPMAINH, TaHHBIX, HEOOXOAUMBIX Il OTBETA HA BOIPOC M JJIs
peLIeHus 3a/1a4u;

e BpIOMpaTh HMHPOPMAIMIO M3 HMCTOYHUKOB pPA3IMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHCTEMAaTH3UpPOBAaTh W HWHTEPIPETHPOBATH HH(POPMALUIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBICHNUS;

® CTPYKTYpHpPOBaTh HWH(POPMALHUIO, TPEACTAaBIATH €€ B  pPasNUYHBIX  (opMax,
WITIOCTPUPOBATH IpadUUuEcKy;

® OIICHWBaTh HAAEKHOCTH HMHPOPMALUU MO CAMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHhueepcanvhvle KOMMYHUKAmMuUGHwle Oelicmeus, 00ecneuusaom c@opmupo8aHHoCnb

COYUANLHBIX HABLIKOG 00YUAIOUUXCSL.

Oo0wmenne:

® BOCIPUHUMATH U (OPMYIHPOBATH CYXJCHUS B COOTBETCTBHU C YCIOBHSAMHU U UEISIMHU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO XOAY peIIeHUs 33aJa4d, KOMMEHTHUPOBATh
HOJYyYEeHHBIH pe3yibTar;

e B X0/e OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBI, MPOOIIEMBI,
pemaemMoi 3aqauu, BBICKAa3bIBaTh WEH, HAICJICHHBIE HA TOUCK PEIISHHS; COMOCTABIISATH
CBOHU CYXKJEHMS C CY)KJIEHUSIMH JPYIMX YYAaCTHUKOB JHajiora, OOHapyXHUBaTh paziInyuue U
CXOJICTBO TO3ULMI; B KOppeKTHOH ¢(opme GOpMyIMpPOBaTh pa3HOIVIACHS, CBOHU
BO3PaXEHHUS;

® MIPEICTABIATH PE3YJAbTATHl pPEHICHUS 3a7add, SKCIIEPHUMEHTa, WCCIICAOBAaHUS, NPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIJICHHS C Y4ETOM 3a/ad MpEe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTBo:

e [IOHMMAaTh M HCHOJB30BATH MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYAIbHOU PabOTHI MPH
peleHnH y4eOHBIX 3ajau; MPUHUMATh LEIb COBMECTHOH JEATelNbHOCTH, MJIAaHUPOBATH
OpraHu3allMl0 COBMECTHOW paloThl, pacHpeAensTb BUABI pabOT, JOrOBapHBATHCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

e y4yacTBOBaTh B I'PYMIOBBIX (Gopmax paboTsl (0OCYkaeHUs, OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» ¥ UHBIE); BHIIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHUCTBUS C
JPYTUMH 4JI€HAMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIAa B OOLIMI MPOJYKT IO
KpPHUTEPUSIM, CYOPMYITHPOBAHHBIM yJaCTHUKAMHU B3aMMOICHCTBHSL.

3) Vuusepcanvnvie pezynamuensie Oeticmgus, obecneuusarom GopmMuposanie cMbiCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTU.

Camoopranusanus:



®  COCTaBIIATH IUJIaH, AJITOPUTM PEILLIEHUS 3a7auu, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBBIKAMH MTO3HABATENIbHOM pediekcun Kak OCO3HAHUS COBEpPIIAEMbIX JACHCTBUIA
U MBICIUTENBHBIX MPOLECCOB, HUX pPE3yJbTaTOB; BIAAETh CIIOCO0OAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHYeCKOH 3a1auu;

® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPH PEIICHUU 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HaWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yJbTaTa IeId U YCIOBUSM, OOBACHATH MPUYUHBI
TOCTHKEHUS UM HEIOCTHXKEHUS Pe3yNbTaToOB JEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yabTaThl

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPsAMas, JIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX NPHU PEIIEHUH I'€OMETPHUYECKUX
3a1ad4.

OnepupoBaTh NOHATUAMU: MapaLIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH.

KnaccudunupoBaTe B3aMMHOE paciojioKeHUE MPSIMbIX U IUIOCKOCTEH B IPOCTPaHCTBE.

OnepupoBaTh NOHATHUAMU: JIBYTPAaHHBINA YToJ1, TpaHy JABYIPAaHHOTO yIia, pedpo ABYTPAHHOTO
yTJ1a; TMHENHBIN YroJl ABYTPaHHOTO yIUia; TpaJgyCcHas Mepa JBYIPaHHOIO yIa.

OnepupoBaTb NOHATUSMU: MHOTOIPDAHHUK, BBINYKJIBIM M HEBBINTYKIbIH MHOTIOIDAHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHbBIE BH/bl MHOTOIPaHHHMKOB (IHMpamKIa; MPU3MaA, MPSIMOYTOJIbHBIH
napanjenenurnes, Kyo).

KnaccuduimpoBaTe MHOTOTpaHHUKH, BBIOMpAasi OCHOBAHUS JJIs KJIACCU(PUKALUU (BBITYKIIbIE
Y HEBBIMYKJIblE MHOTOTPAaHHUKH; MPAaBUIbHbIE MHOTOIPAHHUKHU; MPSMbIE U HAKJIOHHBIE MPU3MBI,
napauieJIeTUIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEYSCHH, UCTIONB3YSI METO]T CIIE/IOB.

CrpouTh ceueHHs: MHOTOTPAaHHHKOB METOJIOM CJI€/IOB, BBIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKJEHHE FE€OMETPHUUECKUX BEJIMYMH MO 00pasliaM WK alropuTMam,
MPUMEHSISI U3BECTHBIE aHATUTUYECKHUE METO/IbI PU PEIIEHUHU CTaHIaPTHBIX MATEMaTHUYECKHUX 3a/1a4
Ha BBIYMCIIEHUE PACCTOSTHUM MEXy ABYMS TOUKaMHM, OT TOUYKH JI0 MPSIMOI, OT TOUKH /10 MIJIOCKOCTH,
MEXY CKPELIUBAOIUMHUCS MPSIMBIMH.

Pemate 3amaun Ha HaXOXAEHUE T€OMETPUUYECKUX BEIMYMH IO 0OpaslaM WM alrOpUTMam,
IIPUMEHSISI U3BECTHBIE aHAJTMTUUECKNE METO/IbI IPU PEILIEHUHU CTaHAAPTHBIX MAaTEMaTHUECKUX 3aJa4
Ha BBIUMCIIEHHE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA MPSIMBIMU, MEXIY INPSAMOM M IJIOCKOCTBIO,
MEXy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.
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Bbraucnare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpH3Ma, MHpaMHIa) C
npuMeHeHHeM (HOpMyI; BBIUMCIATH COOTHOLICHUS MEXAY IUIOIAASIMU MOBEPXHOCTEH, 00bEéMaMu
HOI[O6HBIX MHOTI'OI'paHHUKOB.

OHepI/IpOBaTB MNOHATHUAMU: CHUMMCTPUSA B MPOCTPAHCTBC, LCHTP, OCb ©U IJIOCKOCTb
CUMMETPHH; [ICHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI.

HM3Biekath, MpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PHUTypax, MPEACTABICHHYIO HA YePTEkKAX U PUCYHKAX.

[lpuMeHsATh reoMeTpudYecKhe (akThl I PEHICHUS  CTEPEOMETPUYECKHX — 3ajad,
IPENOJIarafoMX HECKOJIbKO IaroB PEIICHHs, €CIIM YCJIOBUS MPUMEHEHHUS 3aJaHbl B SBHOMN
dopme.

IIpuMeHATs NpOCTEHIIME IPOrPAMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1ad.

IIpuBoauT, NIpUMEPBl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B NPUPOAEC M  KU3HHU,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[IpuMeHATh MOJyYEeHHbIC 3HAHUS HA TMPAKTUKE: AHAIM3UPOBATh PEAlbHBIC CUTYallMd |
OPUMEHATh ~ W3YyYCHHBIC  TOHATHS B  MOpPOLECCe  TMMOMCKA  pEIICHHs  MaTeMaTH4ecKd
cOpMyTHMPOBAHHON TPOOJIEMBI, MOJCIUPOBATh pealbHbIE CUTYyallMd Ha S3bIKE T'€OMETPHH,
UCCIICIOBaTh IMOCTPOCHHBIC MOJICIA C HCIOJIb30BAHUEM TI'C€OMETPUYCCKUX IOHATHH M TEOpPEM,
arrapara aJIFe6pI)I; pelaTh MPAKTHUYCCKUC 3ajavdr, CBA3AHHBIC C HAXOXKIACHHUCM I'€COMCTPHUYCCKUX
BCJIIMYHH.

11 KUIIACC

OnepupoBaTh MOHATUSAMH: LMIMHJIpUYECKas MOBEPXHOCTb, 00pa3yrolle HUIHHAPUIECKOM
MOBEPXHOCTH; NWJIMHJP; KOHHYECKAas IMOBEPXHOCTb, OOpa3yloIIMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, chepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIO0CKOCTH.

OnepupoBaTh MOHATUSAMH: ILIAPOBOW CErMEHT, OCHOBAaHME CETMEHTa, BBICOTA CErMEHTa,
IIapOBOI1 CJI0HM, OCHOBAHKE IIIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; MIAPOBOW CEKTOP.

Bbruucnare 0o0bEMBI M IIJIOMIATM MOBEPXHOCTEH TeNm BpallleHHs, F€OMETPUYECKUX Tell C
npuMeHeHueM (Gpopmyi.

OmnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B Cepy U OMHCAHHBINA OKOJIO chepsr;
cdepa, BiMcaHHAss B MHOTOTPAaHHHK HJTH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMEHHUS MEXTY TUTOIIAISIMHA TOBEPXHOCTEH M 00BEMaMHU TIOJJOOHBIX TEIL.

N300pakaTh wu3y4aemble (QHUTYpHl OT PYKH M C TNPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BpaIllCHUSI.

W3BnekaTb, MHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh MH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoOMEeTPUYECKUX (PUrypax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.
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BrInONHATE IEWCTBUS CII0KEHUS BEKTOPOB, BEIYUTAHHSI BEKTOPOB U YMHOXKEHUSI BEKTOpa HA
YHCII0, 00BIACHATE, KAKUMH CBOMCTBAMHU OHH 00JIa1aIoT.

IIpuMeHATh paBUIIO MapasuIeICIUIIEIA.

OnepupoBaTh TOHSATUSMHU: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YroJl MEXKAY BEKTOpaMH, CKaJsIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxoauTh cymMMy BEKTOPOB M IIPOM3BEJICHHE BEKTOpPA Ha YHCIIO, YIOJ MEXIY BEKTOPAMH,
CKaJIIPHOE TMPOM3BEICHUE, PACKJIaIbIBATh BEKTOP 10 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh  reomerpudeckne (GakThl UIsi  pPEIICHHS  CTEPEOMETPHYSCKHUX — 3ajad,
MPEIIOJIATAOIINX HECKOJIbKO IIAaroB PEIICHHUsS, €CIU YCIOBHS MPUMEHEHHS 3a/JaHbl B SIBHOU
dbopwme.

Pemarp mpocreiimie reoMeTpUYeCKHe 3aJladd Ha NMPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/1a.

Pemrarer 3agayd  Ha JOKa3aTeIbCTBO MATEMATHYECKMX OTHOIIEHHH M HaxO0XKIEHHE
FCOMETPHUYCCKUX BEJIMYUH 10 oOpasliaM WM aJlropuTMaM, MPUMEHSS H3BECTHBIE METOJbI MPH
pCIIEHUHN CTaHIAPTHBIX MaTEMaTHYECKHX 3ajay.

[IpuMeHSTh TMPOCTEUIINE IMPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUYCCKHX 3a]1ad.

[TpuBOIUTL TPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE ©  IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh TONY4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh peajbHbIE CUTyallud U
NPUMEHSTh  HW3y4eHHbIE TOHSATUS B  TpoIlecce TIOUCKAa  PEIIeHHS  MaTeMaTH4YeCKu
c(hopMyIUpPOBaHHON MPOOJIEMBbI, MOAECTUPOBATH pealbHbIE CHUTYyallMH Ha S3BIKE T€OMETPUH,
HCCIIEIOBATh TMOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM T'E€OMETPHUYECKHX MOHATUH U TEOPEM,
anmapara anreOpbl; penarh MPaKTUYeCKHUE 33Jja4d, CBS3aHHBIC C HAXOXKICHHUEM T'€OMETPHUECKUX
BEJIMYHH.
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TemaTHuyeckoe NVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 0 0 https://resh.edu.ru/
5 [IpsiMble U TIOCKOCTH B HpOCTpaHCTBe.u 12 1 0 httos://resh.edu.ru/
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
IT
3 epHeHHHIfyMpHOCTB TPAMBIX 1 12 0 0 https://resh.edu.ru/
TUTOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 0 https://resh.edu.ru/
5 MHororpaHHuKu 11 1 0 https://resh.edu.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0 https://resh.edu.ru/
7 [ToBTOpEHME: CEUEHUs], pACCTOSHUS U YIJIbI 4 1 0 https://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

13
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11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Tena BpameHnus 12 https://resh.edu.ru/
OOBEMBI TET 5 https://resh.edu.ru/
BexkTopbl 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 https://resh.edu.ru/
I1
oBTopetHe, obobuuere, 7 1 0 https://resh.edu.ru/
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

14
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https://resh.edu.ru/
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IToypouyHoe miIaHUpOBaHuE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutpouabubie IIpakTnueckue bp
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOHSATHS CTEPEOMETPHUH: TOUKA,
mpsiMasi, III0CKOCTh, IpOoCcTpaHcTBO. [IpaBmita
1 M300paXKeHUS Ha PUCYHKAX: N300paKCHHUS 1 0 0 05.09.2023 https://resh.edu.ru/
TUTOCKOCTEH, MapajuIebHBIX MPSIMBIX T
(OTpe3KoB), cepeIMHbI OTpE3Ka
IToHsTHA: IEpECEKAIOIIMECS TUIOCKOCTH,
2 p IH 1 0 0 https://resh.edu.ru/
TepeceKaroIIrecs mpsaMas ¥ INIOCKOCTh 08.09.2023
IMonsarus: nepeceKkaronnecs MIOCKOCTH,
3 p IlI 1 0 0 https://resh.edu.ru/
MepeceKaroIrecs npsiMasi U II0CKOCTh 12.09.2023
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
4 M300paKeHNEe MHOTOTPaHHUKOB Ha 1 0 0 15.09.2023 https://resh.edu.ru/
PUCYHKAX, Ha MMPOEKIIMOHHBIX YePTeKax T
HavansHbie cBeieHUs 0 KyOe U TUpaMHU/IE,
5 uX pa3BEpTKU U Moaenu. CeueHus 1 0 0 https://resh.edu.ru/
pasaep A 19.09.2023
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U mUpaMu/e,
6 ux pa3BépTku u Moaenu. CeueHns 1 0 0 https://resh.edu.ru/
p p A\ 22.09.2023
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU
7 CTEPECOMETPHUH: AKCHOMBI CTEPEOMETPUU U 1 0 0 https://resh.edu.ru/
PEOMETP peOMETP 26.09.2023
CIIEICTBUS U3 HUX
8 [TonsiTHe 06 aKCMOMATHUYECKOM ITOCTPOCHHUH 1 0 0 https://resh.edu.ru/
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https://resh.edu.ru/

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CJICACTBUA U3 HUX

29.09.2023

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHHUH

9 : https://resh.edu.ru/
CTEPCOMETPHUH: AKCHOMbBI CTEPEOMETPHH U 03.10.2023 p
CJICOCTBUA N3 HUX
[TonsiTHie 00 aKCHOMATHUYECKOM TTOCTPOSHUH
10 c : https://resh.edu.ru/
TEPEOMETPHH: AKCHOMBI CTEPEOMETPUU U 06.10.2023 p
CJICOCTBUA N3 HUX
B3aumHoe pacroyioxkeHne MpsiMbIX B
11 : https://resh.edu.ru/
IIPOCTPAHCTBE: MEePECEeKarOIIHecs, 10.10.2023 p u.ru
napauielibHbIe U CKPCIIUBAIOIINECS IPSIMbIC
[TapamenpHOCTB IPSIMBIX U IUVIOCKOCTEH B
12 IIPOCTPAHCTBE: MapalieIbHbIC npsn\fme B htts://resh.edu.ru/
MIPOCTPAHCTBE; MapaUIEIbHOCTh TPEX 13.10.2023
MIPSIMBIX
[TapamienpHOCTh IPSIMBIX U IUNIOCKOCTEN B
13 11 5 https://resh.edu.ru/
npoctpaHcTBe: [lapaniensHOCTh MPSAMON U 17102023 p
IUIOCKOCTH
14 Y https://resh.edu.ru/
IJIbI C COHAMPaBIEHHBIMU CTOPOHAMHU 90.10.2023 p
15 v https://resh.edu.ru/
T'OJI MEX]Ty IPSIMBIMH B TIPOCTPAHCTBE 24.10.2023 D u.ru
16 vy https://resh.edu.ru/
ToJ MEXIY NPSIMBIMH B IIPOCTPAHCTBE 27.10.2023 p
[TapamienbHOCTh IIOCKOCTEN:
17 https://resh.edu.ru/
napajuieIbHbIE TNIOCKOCTH 07.11.2023 :
18 Csoii 7 https://resh.edu.ru/
BOUCTBaA HapaJIJIeJIBHBIX IIJIOCKOCTCHU 10112023 P u.ru
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[Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA

19 https://resh.edu.ru/
IJIOCKOCTH: TETPAdIP, KyO, mapajieeuie/I 14.11.2023 :
20 [TocTpoenue ceueHmit 17 11.2023 https://resh.edu.ru/
21 [TocTpoenue ceueHuit 91.11.2023 https://resh.edu.ru/
KonTponbras pabota mo teme "lIpsmbie u
22 IJIOCKOCTH B HpOCTpaE(':TBe. [TapannensHOCTD 94.11.2023 https://resh.edu.ru/
MPSIMBIX | IJIOCKOCTEH
93 [TepneHIUKYISIPHOCTD MPSIMOM U TIIIOCKOCTH: httos://resh.edu.ru/
MEePIEHIUKYIISIPHBIE TIPSIMBIE B IPOCTPAHCTBE 28.11.2023
[Ipsimble napasienbHbIe U
24 https://resh.edu.ru/
MEPIEeHIUKYIIAPHBIC K IJIOCKOCTH 01.12.2023 .
[Ipsimble mapasienbHbIe U
25 https://resh.edu.ru/
MEePIEHUKYISIPHBIE K TTIOCKOCTH 05.12.2023 :
[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
2 https://resh.edu.ru/
° mocKoCTH 08122023
[Ipu3Hak NeprneHIuKyIIpHOCTH MPSIMON U
https://resh.edu.ru/
21 MIJIOCKOCTH 12.12.2023 DS.IITESH.EELIL
Teopema o npsiMO NEPIIEHAUKYISIPHON
https://resh.edu.ru/
28 MIJIOCKOCTH 15.12.2023 DS.IITESHECLIL
Teopema o npssMON NepHIEHAUKYISIPHON
https://resh.edu.ru/
29 mtocKoCTH 19122023 oA
TeopeMa 0 npsAMON NEepIEHAUKYIISIPHON
https://resh.edu.ru/
30 MIJIOCKOCTH 22.12.2023 DS.IITESH.EELLIL
[lepnieHuKynsIp M HAKIOHHBIE: PACCTOSTHUE
31 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT 96.12.2023 https://resh.edu.ru/

IIPSIMOM A0 IJIOCKOCTH
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[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE

32 https://resh.edu.ru/
oT TO‘HfI/I JI0 TJIOCKOCTH, PACCTOSIHUE OT 09.01.2024 p u.ru
MPSIMOM 710 TJIOCKOCTH
[leprieHAUKYIAp U HAKJIOHHBIE: PACCTOSTHHE

https://resh.edu.

33 oT TO‘-IIfI/I JI0 TUIOCKOCTH, PACCTOSTHUE OT 12.01.2024 ps://resh.edu.ru/
NPSIMOH 10 TUIOCKOCTH
[leprieHAUKYNAp U HAKJIOHHBIE: PACCTOSHHE

34 oT TO‘HfI/I J10 INTIOCKOCTH, PACCTOSTHUE OT 16.01.2024 https://resh.edu.ru/
MPSIMOH 10 TUIOCKOCTH
VYTIbl B IPOCTPAHCTBE: YIOJ MEXKAY IPSIMON

35 https://resh.edu.ru/
U TUIOCKOCTBIO 19.01.2024 DS.IITESH.ECLIL
JIByrpaHHBIN yroJl, JMHEHHBIA yroi

36 https://resh.edu.ru/
JBYTPAHHOTO yTJia 23.01.2024 :
JIByrpaHHBIN yroJl, JMHEHHBIN yroi

37 https://resh.edu.ru/
JBYTPAHHOTO yTiia 26.01.2024 :
I1 7

38 epIEHIUKYIIIPHOCTb MJIOCKOCTEHN l'IpI:I3HaK httos://resh.edu.ru/
NEPIEHIUKYISIPHOCTU ABYX MJIOCKOCTEHN 30.01.2024
IT 78

39 epIEeHINKYIISIPHOCTD IIIOCKOCTEH np1:13HaI< httos://resh.edu.ru/
NEePIEHIUKYISIPHOCTU ABYX IJIOCKOCTEMN 02.02.2024
IT 78

40 epIEeHINKYIISIPHOCTD TIOCKOCTEH np1:13HaI< httos://resh.edu.ru/
MEePIEHUKYISIPHOCTH JABYX TJIOCKOCTEH 06.02.2024

41 Teopema o TpEX neprneHANKYIApax 09.02.2024 https://resh.edu.ru/

42 Teopema o TpEX neprneHANKyIsIpax 13.02.2024 https://resh.edu.ru/

43 T é https://resh.edu.ru/

eopema 0 TpEX MepreHIUKYIIpax 16.02.2024 p u.ru
44 KonrponsHas pabora no remam https://resh.edu.ru/
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"IlepnieHIUKYISIPHOCTD NPSAMBIX U
mrockocteil" u "Y sl MeXAy NPSIMbIMU U
mIockocTsImMu"”

20.02.2024

45

[lonsiTHE MHOTOIpaHHMKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OIPaHHUKA

27.02.2024

https://resh.edu.ru/

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IPsIMasi U HAaKJIOHHAs
IIpU3MbI; OOKOBasi U MOJIHASL IOBEPXHOCTh
IIPU3MBI

01.03.2024

https://resh.edu.ru/

47

48

49

50

[Tapamtenenunen, NpsAMOYTOJIbHBII
HapajuleNICIUIe] U €ro CBOMCTBA
[Iupamuna: N-yrosnbHas nupamuaa, TpaHu v
OCHOBaHHE MUPaMHM/Ibl; OOKOBas U MOJTHAs
MIOBEPXHOCTh ITUPAMHU/IbI; TPaBUIIbHAS U
yCeu€HHas nupaMuaa

[IpaBuIIbHBIE MHOTOTPAHHUKH: TTIOHSITHE
MPaBIJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
Mpu3Ma U MpaBuiIbHAS MUPAMUJIA;
MpaBWJIbHAS TPEYTOIbHAS MHpaMUa U
MPaBUIILHBIN TETPAdIP; KyO
[IpencraBieHne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadAp, HOACKA P U
HKOCadIp.

05.03.2024

12.03.2024

15.03.2024

19.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

o1

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, IPSIMOM, TNIOCKOCTH.
DNeMEHTH CUMMETPUH B IUpaMuax,
napajuiejenuneax, NpaBUiIbHbIX

22.03.2024

https://resh.edu.ru/

19



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MHOTI'OrpaHHUKax

Brrancnenue 31eMeHTOB MHOI'OI'PaHHUKOB!

52 https://resh.edu.ru/
pEOpa, MuaroHa u, yribl 02.04.2024 :
[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
MMOBEPXHOCTHU MPSMOK ITPU3MBI, TUIOIIA/Ib
53 https://resh.edu.ru/
OCHOBaHMH, TeopeMa 0 OOKOBOM 05.04.2024 e
MTOBEPXHOCTHU MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHON MUPAMHM/IBI,
54 https://resh.edu.ru/
Teopema O IJIOMAu OOKOBOM MMOBEPXHOCTH 09.04.2024 D
yCeuEHHOM MUpaMHIbI
KonTponbhast padota no teme
55 https://resh.edu.ru/
"MHororpasHuKH" 12.04.2024 : e
56 [Tonstre 00 00BEME 16.04.2024 https://resh.edu.ru/
57 O06BEM TUpaMUIbI 10.04.2024 https://resh.edu.ru/
58 OO0BEM TUPAMHU/TBI 93.04.2024 https://resh.edu.ru/
59 O0BEM nupamMuIsI 26.04.2024 https://resh.edu.ru/
60 O0BEM TUpaMUIBI 30.04.2024 https://resh.edu.ru/
61 OOBEM TTPU3MBI 03.05.2024 https://resh.edu.ru/
62 O06BEM IPU3MBI 07.05.2024 https://resh.edu.ru/
63 O0BEM npu3MBI https://resh.edu.ru/
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10.05.2024

64

65

66

67

KontponbHas padota nmo teme "OO0bEMBI
MHOIOTpaHHUKOB"

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHui. [locTpoenne ceueHui B
MHOTOT'PaHHHUKE

[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTHU3AIIHS
3HAHWUN. BBIYUCIICHNE PACCTOSHHIA: MEXKITY
JBYMsI TOYKaMHM, OT TOYKH JI0 TIPSMO¥, OT
TOYKH JI0 TNIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMA

HpOMe)KYTO‘-IHaH aTTeCTalusd.

14.05.2024

17.05.2024

21.05.2024

23.05.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

68

[ToBTOpenue, 0600IIEeHNE CUCTEMATH3AITUS
3HaHUU. BelunciIeHne yrioB: Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU, MEXKAY
MPSIMON U TUIOCKOCTbIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXAY IUIOCKOCTSIMHU

24.05.2024

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl

Cdepa u map: eHTp, paanyc, AMameTp;

1 Pep p- IICHID, PAHLYC, & P 1 0 0 https://resh.edu.ru/
TJIOIIA b TTOBEPXHOCTHU ChEephI
B3aumnoe pacnionoxenue chepsl u

2 IUIOCKOCTH; KacaTeIbHas IJI0CKOCTb K 1 0 0 https://resh.edu.ru/
cthepe; miomaas chepsl
N3obpaxenue cdepsl, 1mapa Ha MIOCKOCTH.

3 P Gep P 1 0 0 https://resh.edu.ru/
CeueHnus mapa
[{unuHapryeckas MOBEPXHOCTb,
obpas ve MUIHHAPUIECKON

4 pasyIolue I P . 1 0 0 https://resh.edu.ru/
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOMN
MMOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00Pa3yIomlas U OCh; MJIOMIAAb 1 0 0 https://resh.edu.ru/
OOKOBOH U MOJTHON OBEPXHOCTH
N300pakenne nUIuHAPA Ha MIOCKOCTH.
PazpépTka mmmnHapa. CeueHus MuInHIpa

6 prian P . H AP 1 0 0 https://resh.edu.ru/
(TTOCKOCTHIO, MapaIeIbHON UITH
MEPICHIUKYIIPHOU OCH IIIIUHAPA)
KoHnueckasi moBepXHOCTh, 00pa3yroIme

7 KOHUYECKOW ITOBEPXHOCTH, OCh ¥ BEPIINHA 1 0 0 https://resh.edu.ru/
KOHUYECKOW IMOBEPXHOCTH
KoHnyc: ocHOBaHHE 1 BEpIIIMHA,

8 d P 1 0 0 https://resh.edu.ru/

00pa3yrolas 1 0Ch; IJI0IA b OOKOBOM 1
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IIOJIHOM ITOBEPXHOCTHU

10

11

Y ceuéHHBIM KOHYC: 00pa3yIolie U BHICOTA;

OCHOBaHHMA U OOKOBast MOBEPXHOCTh

N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

(MI0CKOCTHIO, apaICIbBHOW OCHOBaHMIO, U
IJIOCKOCTBIO, IIPOXO/ASIIEN Yepe3 BEPIIUHY)

KoMOuHamust Ten BparieHus u
MHOTOI'PAaHHUKOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

12

MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;
cdepa, BcaHHast B MHOTOTPAaHHUK HJIH B
TEJIO BpAILEHUs

https://resh.edu.ru/

13

14

[Toustie 00 00béMe. OCHOBHEIE CBOMCTBA
00BEMOB TE

O0béM nMINHIpa, KOHYCa

https://resh.edu.ru/

https://resh.edu.ru/

15

16

17

O06béM mapa U mIoImaabs chepbl

[TonoGHbIe Tena B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXTY TUIOMAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TET

KonTponbhas pabota no remam "Tena
BpateHus" u "O6beMbl Ten"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

18
19

BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

CnoXeHHE U BBIUNTAaHHUE BCKTOPOB

https://resh.edu.ru/

https://resh.edu.ru/

20

21

YMHOKEHHE BEKTOPaA Ha YUCIIO

PasnosxeHne BEKTOpa 110 TPEM
HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio
napajuiesaenumnena

https://resh.edu.ru/

https://resh.edu.ru/

22

Pemenune 3amad, CBSI3aHHBIX C

https://resh.edu.ru/
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IIPUMEHEHUEM IIPAaBUII ACUCTBUH C
BEKTOPAMH

23

24

25

[IpsimoyrosibHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
IIpocreitmme 3aga4u B KOOpAMHATAX

VYron mexay Bekropamu. CKainsipHOe
MIPOU3BEJICHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

26

27

28

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIEHNN T€OMETPUYECKUX 3a1a4

KoHTtposbHas padota mo teme "BekTopsr u
KOOPJMHATHI B MpoCTpaHcTBe"

[ToBTOpenue, 06001IeHUE U
cucremMartu3anys 3HaHuil. OCHOBHBIE
¢burypsl, GpaxThl, TEOpEMBbI Kypca
TUTAaHUMETPUH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

29

[ToBTOpenue, o6odIIeHNE 1
cucremaTru3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPHUH

https://resh.edu.ru/

30

[ToBTOpenwme, 0600IIEHNE 1
cUcTeEMAaTH3alis 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

https://resh.edu.ru/

31

[ToBTOpenwme, 0600IIEHNE 1
cUcTeEMAaTH3alis 3HaHui. 3agaun
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS

https://resh.edu.ru/

32

[ToBTOpeHnue, 0600IEeHNE 1
cucremMaru3anus sHaHuii. OCHOBHEIE

https://resh.edu.ru/
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burypsl, GpaxTsl, TEOPEMBI Kypca

CTepeoOMeTpUHr
33 [IpomexxyTodHas aTTecTaIus. 1 https://resh.edu.ru/
34 Hosropere, o6o6mer“1e 1 1 https://resh.edu.ru/
CHCTeMaTH3aIlUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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Y4eOHO-MeTOAMYECKOE o0ecredeHue 00pa30BaTeIbHOIO0 MPoIecca

Oo0s3aTebHbIC yUeOHbIE MATEPHAJIBI VISl YUCHUKA

* MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHYeCKOro aHainusa, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsa JI.C., byry3os B.®., Kagomnies C.b. u npyrue, AkiimoHepHoe o01IecTBO
«M3narenbcTBO «lIpocBemenune»

MeToanuyeckue MaTepuaJbl AJd YYUTEJIA

udposbie 00pazoBaTeibHbIC PECYPChl M PECYPChI CeTH MHTEPHET
https://resh.edu.ru
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