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MMOACHUTEJIbHASA 3AIIMCKA

PaGouast mporpamma yudeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOoBe DenepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEJHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEABSIBIIEMBIX K
MaTEMaTUYECKOMY O00pa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMmbl 00ecrieunBaeT OBIAJECHUE KIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIONIUMH  OCHOBY JIJISS CaMOPAa3BUTHS M HENPEPHIBHOTO OO0pa30BaHUA,
LEJTOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEIIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITIXCSI.

HEJU N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh y4eOHOrO Kypca T€OMETpUH Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHusi OOYCJIOBJICHA MPAKTUYCCKOW 3HAYMMOCTBIO METANpPEJAMETHBIX H
NPEIMETHBIX PE3YJIbTaTOB OOYYCHHS T€OMETPUU B HANPABICHHU JMYHOCTHOTO
pa3BuTHs O0y4arommxcsi, (pOPMHPOBaHUS (PYHKIMOHAIBHON MaTeMaTUYECKOM
IPaMOTHOCTH, U3yUEHUS APYTruX Y4eOHBIX AUCUUIUIMH. PasBuTne y oOydarommxcs
NPaBUIBHBIX TPEICTABICHUA O CYIIHOCTH W IMPOUCXOXKICHHHA T'€OMETPHUYECKUX
a0CTpaKIMi, COOTHOIICHUH PEATBHOTO M HJICAIBHOTO, XapaKTepe OTPaXKCHHS
MaTeMAaTHYeCKOM HAyKOW SBJICHHA M TPOIECCOB pEAbHOTO MHpa, MECTE
TE€OMETPUH B CUCTEME HAyK U POJIA MAaTEMATUYECKOTO MOJICJIMPOBAHNUS B HAYIHOM
MIO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
yUYaIIUXCs, a TaKXKe KAdeCTB MBIIUICHHS, HEOOXOAMMBIX Uil aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sIBJISIETCS OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHus, TaK Kak OOECIIEYMBAET BO3MOXHOCTh M3yY€HHUS Kak
JVCIUTUTHH €CTeCTBEHHO-HAYYHOUW HANPABJICHHOCTH, TaK U TYMAaHHTAPHOM.

Jlornueckoe MbIUIeHUE, (HOPMUPYEMOE TMPU H3YYCHHH OOYYarOIIMMUCS
HOHSATUIHBIX OCHOB T€OMETPHHU U MIOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPIKICHHIA
B XOJI¢ PCIICHUS TCOMETPUYECKHUX 3a]ad, YMCHHE BBIJIBUTaTh W OINPOBEPraTh
THIIOTE3bl HETIOCPEJACTBEHHO HCIOJB3YIOTCS MPH PEIICHHH 3a7ad €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (pU3HKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYHMICCTBEHHYIO POJIb BO
BCEX OOJIACTAX JIEATCIILHOCTU uesioBeka. OpHeHTalMs YejIOBeKa BO BPEMCHHU H
MIPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUAIbHOTO OBbITHS, (opMa
OTPaKEHUS OKPYXKAIOIIEr0 MHpA, YCIOBHE YCIENIHOTO TO3HAHUS M AKTUBHOTO
npeoOpa3oBaHusi  neiicTBUTENbHOCTH.  ONEpUpPOBaHUE  MPOCTPAHCTBEHHBIMH
oOpa3amu OOBEIUHSIECT pa3HbIC BUABI YUYCOHOW M TPYIOBOW JEATEIHLHOCTH,
SBJSICTCS OJAHMM M3 TPOPECCHOHAIBLHO BAXKHBIX Ka4yeCTB, MOITOMY aKTyajbHA
3amada (HopMUpPOBaHMS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOT'O MBINUICHUS Kak



Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIHOCTH 110 MHOTMM HaIIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMMbl yueOHOro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHEe 0OOyueHHs — 00LIeo0pa3oBaTeIbHOE U OOLIEKYJIbTYPHOE pa3BUTHUE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  MPHOOpETeHuss U
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUW U JAEUCTBHIA,
CHEU(PUYHBIX T€OMETPUN, BO3MOXKHOCTU YCIEIIHOTIO MPOJOJIKEHUSI 00pa30BaHUs
0 CIICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIOJIb30BaHUEM I€OMETPHUH.

[Iporpamma mo reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuxcsi CpeaHeN MKOIbl, He UCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUIA
Ha ypOBHE OCHOBHOIO 0o0miero oodpasoBanus. Takum oOpazom, oOydaromuecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MATEMaTUYECKUE YMEHUs, CBSA3aHHbIC
co cnenupuKONd TeOMETpUU M HEOOXOAUMBIC IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETpuUI0 Oojee
ri1y0oKo, €clii B JajlbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HAHUAX B IPOPECCUOHATIBHON JESTENBHOCTH.

JlocTmKeHHe LEeAu OCBOECHMS IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopUTeTHBIMM 3aJadyaMM  OCBOEHHS Kypca
«['eomerpum» Ha 6a30BoM ypoBHe B 10-11 kimaccax sBISOTCS:

 popMHUpOBaHUE PEICTABICHHUS O FEOMETPUM KaK YaCTH MUPOBOM KYJIbTYpBI
U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY’KAIOLIUM MUPOM;

 popmMupoBaHUE MPECTABICHUS O MHOTOTPAHHUKAX W TEJax BPAILlEHUS Kak
0 B@KHEHIIMX MATEMaTHMUECKHUX MOJENSIX, MO3BOJISIOIIUX OMUCHIBATH U U3y4YaTb
pa3HbI€ ABJICHUS OKPYKAIOIIEr0 MUPA;

 popMHUpOBaHUE YMEHHUS paclo3HaBaTh Ha YEPTEKAX, MOJEIIAX U B PEAIILHOM
MUPE MHOTOTPAaHHUKH U TeJla BPALLEHUS;

¢ OBJIQJICHUE METOJAaMM pEIIEHUs 33Jad Ha MOCTPOCHHUS Ha H300paKEHUSIX
IPOCTPAaHCTBEHHBIX QUTYD;

e popMHpOBaHME YMEHHS ONEPUPOBATH OCHOBHBIMU  TOHATHUAMU O
MHOTOTpaHHMKaX U TeJIaX BPALEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJIQ/ICHUE AJITOPUTMAMHU PEUIEHHUs] OCHOBHBIX TUIIOB 3a/1a4; (pOpMHpOBaHHUE
YMEHHsI TPOBOJUTH HECIOXHBIE TOKA3aTEIbHBIE PACCYXKIEHUS B XOJ€ PEIICHUSA
CTEpEOMETPUUECKHUX 3a]1a4 U 3a/1a4 C MIPAKTUUECKUM COACpKAHUEM;

e Pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 0Oydaromuxcs,
[IO3HABATEJIIbHON  aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIILICHHUS,

e popmupoBaHuEe (PYHKIIMOHATHHONW TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHH:
YMEHHE pacloO3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TIOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEANBHBIX JKU3HEHHBIX CUTYalUsX U IPU U3YYEHUU JIPYTUX



y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
(opMyIUpOBaTh MX Ha SI3bIKE FEOMETPUM M CO37aBaThb I'€OMETPUUYECKUE MOJEIH,
IIPUMEHATh OCBOCHHBIM T'€OMETPUYECKHM ammapaTr Uil pPELICHHs IPAKTHKO-
OPHUEHTHPOBAHHBIX 337a4, MHTEPIPETUPOBATh W OLUEHUBATH IOJyYECHHbBIE
pPE3YIBTaTHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBISIETCS BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3aJad, peulacMbplX Ha YpPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa30oM opraHu3oBaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO U TMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JaNbHENIIEMY U3YUYEHUIO NPEAMETA.

ITpennourenue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METOly OOY4YEeHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
yYalluXcsi B Kypce CTEPEOMETPUM INPOBOAMTCS 3a CUET pelleHus 3a1ad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa30oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHbIMM oOOpa3amu. Co3naHue oOpa3za IPOBOAMTCA C ONOPOM Ha
HarJAIHOCTh, a OIIEpUPOBAaHUE O0O0pa3oM — B YCIOBUAX OTBJIEYEHUS OT
HaIJIAIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPKAHMSL.

OcHOBHBIE cojiepKaTelibHble TuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsMble U TUIOCKOCTH B POCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTOTUYECKUX YMEHUMN
pacnpenensieTcss He TOJbKO II0 COJAEP)KATEIbHbIM JIMHHUSIM, HO M IO ToJaM
0o0y4eHMs Ha YPOBHE CPEIHETO 00IIeT0 00pa30BaHUAI.

ConepxxaHnue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pacnpeneia€éHHbIM 10 TrojaM OoOydeHus,
CTPYKTYpUPOBaHO TakuM o00Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECCKUMHU
HNOHATUSIMU U HaBBIKAMHU OCYLIECTBJIISUIOCH IOCJIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINUCh B
OOLIYI0 CUCTEMY T'€OMETPUUYECKUX IPEICTABICHUM OOydarolUXCs, paciuupss U
yriayousist e€, oOpa3yst IpOUYHblE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha uzydenue reometpumn orBoauTcs 2 yaca B Henento B 10 kinacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA

10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECH,
napajulesIbHble W CKpeumuBarommecs npsamele. [lapauiensHOCTs NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAapaJUIEIbHBIE MPSIMbIE B IPOCTPAHCTBE;
NapauIeNIbHOCTh TPEX MPAMBIX; NAPAILIEIBHOCTh MPAMON M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpSAMBIMA B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: [apaJljIeiIbHbIC IIJIOCKOCTH; CBONCTBA
napauieNibHbIX IUIOCKocTel. IIpocrteifimmne mnpocTpaHCTBEHHBbIE (UTYpPHI Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaienenume]]; HIOCTpPOCHUE CEUCHH.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISPHBIC MPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIBHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYJIIPHONW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHWHBIA Yroa JIBYTPaHHOIO  yrJa.
[leprieHaMKyIsp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 INIOCKOCTH, PACCTOSHUE
OT TmpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCT  IJIOCKOCTEW: TPU3HAK  IEPIECHAUKYJSIPHOCTH — ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEePIEHANKYJIISPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTrOrpaHHukKa. [Ipusma: n-yronsHas
pU3Ma; TpaHUu U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHASI MPU3MbI; OOKOBasi U
MOJHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, NPSMOYTOJIbHBIN
napajuielienunes; U ero cporcta. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/IbL; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpU3MaA U
NpaBWIbHAS NHPAMUIA; NPABUIIbHAs TPEYroJibHas NHUpPaMHUAA W TPaBUIIbHbBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaX, Mapajuiesienunenax,
MPAaBUWJIbHBIX MHOTOTPAHHUKAX.



Bbluncienre 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHald, YIJIbL.
[Tnomanas OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSIMON IPU3MBI,
IJIOLIAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOM MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABUIIBHOW MHUPaMHJIBI,
TeopemMa O TUlom@aAn yceu€éHHoW mmpamunbl. [loHstue 00 00béMe. OOBEM
MIAPAMHU/JIbI, TPU3MBL.

[TonoGueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
OBEepXHOCTEH, 00bEMaMU MOTIOOHBIX TEIL.

11 KJIACC

Tesa Bpaimenus

HumHapuyeckas IIOBEPXHOCTD, oOpasytomue HIAHAPUYECKON
MOBEPXHOCTH, OCh UMJIUHAPUYECKON MOBEpXHOCTU. [lunuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas MU OCh;, IUIONIaAh OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
W OCh;, IUIOMAAhr OOKOBOWM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3ylolllie U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IUIOMIAb MOBEPXHOCTU C]ephl.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTeNbHasl MIIOCKOCTh K cepe;
TI0MIA b ChEpHI.

N300paxenue Tea BpallleHus Ha IIOCKOCTH. Pa3BépTka numuHapa 1 KOHyca.

KoMOuHanuu Ten BpamieHWss U MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
OomMMCaHHBIM OKo0JIO cdephl; chepa, BOUCaHHAST B MHOTOIPAHHMUK, WM TEJO
BpallCHUS.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OPsIMOYTOJILHOTO Tapajuiesnenunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenuss wmwiMHApa (TMApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEYCHHS
KOHyca (mapajuielbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miiockocT U B pocTtpancTBe. ClI0XKEHNUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA YUCO0. PaznokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
OpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. lIpsimoyronbHas cucrema
KoopauHaTt B mnpoctpadHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B



KOOpJIMHATax. Yroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIEHUE BEKTOPOB.
Boluncienre yrioB Mexay MpsSIMbIMU U TJIOCKOCTSIMU. KoopanHaTHO-BEKTOPHBIN
METO/]I IIPU PEILIEHUU T€OMETPUYECKUX 3a/1aY.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Marematnkay XapakTepu3yIOTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3ULIUU 00YUaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUMA,
NporeaAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUU C HX
GYyHKUMSIMU ¥ HA3HAYEHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHHS K
IPOLIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTKEHUW B JIPYrUX HAyKax, TEXHOJOTHUAX, cdepax
HYKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEM pOCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEICHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEroO.

JcTeTHYeCKOoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azay, penieHuit, pacCyKJIeHU;
BOCITPUUMYHBOCTHIO K MATEMATHYECKUM aCTIEKTaM Pa3InIHBIX BUOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI MPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 0opasa KU3HHU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/BIXaA, peryispHas buznueckas aKTUBHOCTB); duznyeckoro
COBEpUICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:



TOTOBHOCTBIO K TPYZAY, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasnuuHbIM  chepaM  NPOQPECCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BbIOOP
Oyaymieit mnpodeccun U peaan30BBIBATH COOCTBEHHBIC JKU3HEHHBIE IJIaHBbI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO0Opa30BaHUI0 Ha NPOTSIKEHUM BCEW MKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTaHHUe:

c(OPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYyJIbTYphl, MOHUMAaHUEM BIIHMSIHUS
COIIMAJIBHO-9)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHME NPUPOAHOW M COIMAIBHON
Cpelbl, OCO3HAHUEM TIJIOOAJTBHOTO XapakTepa JKOJOTMYECKUX MpodiIeM;
OpHEHTAallME Ha NPUMEHEHUE MATEMaTUYECKUX 3HAHUN JUIA PEIICHMs 3a7ad B
o0jacTu OKpyXKawlled Cpepl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKH HX
BO3MOKHBIX ITOCHEACTBUN I OKPYKAIOIEH CPEJIbI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAaykKh M  OOUIECTBEHHOM IpaKTUKH, [MOHMMAaHHEM
MaTeMaTHYeCKON HayKM Kak cQepbl 4YeIOBEUECKON MAesITeNbHOCTH, JTAaloB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LMBUIM3ALMH; OBJAJEHUEM SI3BIKOM
MaTE€MaTUKM M MaTEMaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAaHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISATh IIPOCKTHYIO M HCCIEHOBATEIBCKYHO JESITEIBHOCTD
WHIUBUYyaJIbHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIE pe3ysbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPU3yOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSIMU.

1)  Vuusepcanvnvie = nosmaseamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIoUuie2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
UCCIe008aMeNbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJorunueckue a1eiicTBUA:

¢ BBISIBIISITh U XapPaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTUYECKUX
00OBEKTOB, TIOHATHH, OTHONICHWNW MEXAY TMOHATHIMHU;  (POPMYIHPOBATH
oTpe/IeTICHUs] TIOHSTHI, YCTaHABIUBATH CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJIs1 0000IICHNS U CPAaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIIN3A,

¢ BOCIIPHHUMATh,  (HOpMyIHpOBaTH W  TPEe0OpPa3OBBIBATH  CYXKICHHS:
yTBEpIUTEIbHbBIC U OTPUIATENIbHBIC, SANHIUYHBIC, YACTHBIC W OOIINE; YCIOBHEIE,



*BBISBIISIT ~ MaTEeMAaTHUYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBS3H W
NpoTUBOpeurs B (haKTax, MaHHBIX, HAOMIOJEHUSIX M YTBEPKICHHSX; MpEaiarath
KPUTEPHUU JJIs BBISIBICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

e ICTIATh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIIOUCHH 110 aHATIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIBHO J0Ka3aTeNIbCTBA MaTeMaTHYECKUX
yTBEpXKACHUIA (MpsIMBIE W OT TMPOTHBHOIO), BHICTpAUBaTh apPTyMEHTAIIHIO,
IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000OCHOBBIBATH COOCTBEHHBIC CYXICHUS U
BBIBOJIBL;

e BBIOMpaTh Croco0 pemieHnus y4deOHOW 3ama4yu  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUICHHS, BHIOMpaTh HamOoJiee  MOAXONANUMH ¢ ydu€ToM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciienoBarebCKue JeHCTBUSA:

e ICTIOJIL30BAaTh BOMPOCHI KaK WCCIICIOBATEIBCKANA HHCTPYMEHT ITO3HAHMUS;
dopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

e IPOBOJINTH CAMOCTOSTEIHLHO CTUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA, SIBJICHHMS, TTPOIIeCCa,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

¢ CAMOCTOATEIHHO (POpPMYIHpPOBATH 00OOIICHUS M BBIBOJBI MO pe3ybTaTam
MPOBENEHHOTO  HAONIONEHMsS, HWCCJICIOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHUH;

o MPOTHO3WPOBATH BO3MOXKHOE pAa3BUTHE TPOIECCa, a TAKXKE BBIIBUTAThH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

o BBISIBJISITH JACUIIATH MHGOPMAITNH, TaHHBIX, HEOOXOIUMBIX JIJII OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4u;

e BEIOMpATh WH(HOPMAIIMIO U3 UICTOYHUKOB Pa3IMIHBIX THIIOB, aHAIU3UPOBATh,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUIOB U
¢dbopM TpeCTaBICHNUS;

e CTPYKTYpHUPOBaTh MH(POPMAIHIO, TIPEACTABIATh €€ B Pa3IUYHbIX (opmax,
WJLTIOCTPUPOBATH TpahaecK;

e OIICHUBATh HaIEKHOCTD UHpOpMAITUH o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) VuueepcanvHvle KOMMYHUKAMUGHble  Oelicmeus, 0becneuusarom
cPOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCHL.

OOmenne:



 BOCIIPHHUMATH U (YOPMYIHUPOBATh CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEJIIMHU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO XOIYy PEIICHUs 3a/1ayH,
KOMMEHTHPOBATh MOJIYYCHHBINA PE3yIIbTaT;

B X0/i¢ 00CYX/IE€HHUA 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaEMOW TEMBI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HWJICH, HAICJICHHBIE HAa TOUCK
PEIICHHUS; COMOCTABISITh CBOM CYXACHHUS C CYXACHHSIMH IPYTHX YYaCTHHKOB
auanora, oOHapyXUBaTh pa3IMuue U CXOACTBO IMO3UILUH; B KOPPEKTHOH (opme
(dbopMyIUpOBaTh pa3HOTIACHs, CBOM BO3PAXKECHUS;

o IPE/ICTABIISATH PE3YJIbTATHI PEIICHUS 3a/laui, SIKCIIEPUMEHTA, UCCIIEeI0OBaHMS,
NIPOEKTa; CAaMOCTOATEIBbHO BBIOMPATh (OpMaAT BBICTYIUICHHSI C y4€TOM 3a1ad
NPE3CHTAINHA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBO:

e IOHUMATh M HMCIOJIb30BATh MPEUMYIIECTBA KOMAHAHON M MHIWBUIYaTbHOM
paboTel TpH pemieHWH YYeOHBIX 3aJad; TNPUHAMATH IEeIb COBMECTHOM
JeSTENIbHOCTH, TUTAHUPOBATh OPTaHU3aIllMI0 COBMECTHOW pabOTHI, pacHpenesTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYX JaTh IIPOIIECC M pe3yJbTaT padoOTHI;
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

¢ y4aCTBOBAaTh B IPYIIOBBIX (hopmax paboTsl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBINOJHATH CBOIO 4YacThb pabdOThl U
KOOPIAMHHUPOBATh CBOM JCHCTBHS C JPYTMMH YI€HAMH KOMAaH[bI, OIICHHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJCHCTBHUSL.

3) YHnusepcanvnvie  pecynamuenule oelicmaus, obecneuusaom
Gdopmuposarue cCMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranuzamnus:

e COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a7a41, BHIOUPATH CIIOCO0 PEIICHUS C
y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU TO3HABATEIbHOM  pedieKCud KaKk  OCO3HaHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJbTATOB; BIAJETh
crocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpoliecca M pe3yipTaTa pelieHus
MaTEeMaTUYECKOM 3a]1auu;

e IPEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HAWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBUE peE3yJbTaTa LEJId W YCIOBUSM, OOBICHATH
MPUYMHBI JOCTUKEHUS WIM HEJOCTHXKEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh
OIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEJMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMAsi, TUIOCKOCTb.

[TpuMeHSTh aKCMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX TPH PEHICHUH
Te€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATHSIMU: MMAPATUICTLHOCTh U MEPIICHIUKYIISIPHOCTD TPSIMBIX
Y IIJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCIONIOKEHHE TPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yroJ, TpaHW ABYIPAHHOTO YTIIa,
pebpo ABYTrpaHHOTO yTJja; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajycHas mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHHKOB (MHpaMula; MPHU3MA,
MPSIMOYTOJIBHBIN TTapaJlIeNIeHIe 1, Ky0).

KnaccudummpoBatb ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHUS IS
KJIacCU(pUKaMy (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPaBHIbHBIC
MHOTOTPaHHHKH; TPSMbIE  HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTIUIICIBI ).

OnepupoBaTh MOHATUAMH: CEKYIas INIOCKOCTh, CCYCHNE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/ CIICIOB.

CTpouTh ceueHHS MHOTOTPAaHHUKOB METOJOM  CII€[OB, BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH HU3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIEHNE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM M
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOJbl TIPU PEHICHUU
CTaHIAPTHBIX MAaTeMaTHYCCKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JO TMPSMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS PSMBIMHU.

Pemate 3a1aun Ha HaXOXKJIEHNUE TEOMETPUUECKIX BEJIMYUH 10 00pa3iaM Hiin
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOJbl TPU PEHICHUHU
CTAaHIAPTHBIX MaTeMaTHYECKHUX 3aJad Ha BBIUYUCICHHWE YIJIOB  MEXKIY
CKPEIIUBAOIIUMUCA TPSAMBIMHA, MEXKIYy TMPSIMOH M TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M IIJIOLAAN TOBEPXHOCTEH MHOTOTPAHHMKOB (IIpHU3Ma,
NUpaMyuIa) € TMpUMEHEHUEM (OopMyJ; BBIUUCIATH COOTHOLIEHUS MEXKIY
IUIOLIA/IIMU [TOBEPXHOCTEN, 00bEMAMHU 1TOI00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekarp, mpeoOpa3oBbIBATb W HMHTEPHPETUPOBATH HMHOOPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, MPEICTABICHHYIO Ha YEpTEXKAX U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (aKThl I PEUICHHs CTePEOMETPUUECKUX
3a1a4, IPEANOJIAraloIuX HECKOJIBKO 1IaroB PELICHMS, €CIIA YCIOBUS PUMEHEHHUS
3aJlaHbl B ABHOU (opMe.

[IpumeHsATs HpoCTEHIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNUTHE HpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONMy4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAIbHBIC
CUTyallUM M IIPUMEHATH W3Y4YCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOAEIUPOBATh pPEabHBIC
CUTyallUW Ha $3bIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, ammapara ajreOpspl; perarb
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJIUYMH.

11 KJIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yrouue
[IMHAPUYECKON  TOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (HUIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOJTyYEHHSI TEJ BPAILlCHUSL.

KrnaccuduupoBaTs B3aMHOE pacroyioxenue cepsl U MI0CKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BHICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIOS;
1apOBOM CEKTOP.

Bbruucnare  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH Tl  BpalleHus,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OmnepupoBaTh MOHATUSIMH: MHOTOTpAaHHUK, BIHUCAaHHBIK B cdepy u
ONMMCaHHBIM OKoOJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCIATE COOTHOIICHUSI MEXIY IUIOIMIAJSMH MOBEPXHOCTEH W 00BEMaMu
IMOJIOOHBIX TEJI.



N300paxaTs u3ydaeMmble (QUIypbl OT PYKM U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINOIHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTBIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHsI TEJ BPALCHHS.

W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUYECKUX (UTypax, MPEICTABICHHYIO Ha YEpTEXKaAX U
pPHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B POCTPAHCTBE.

BoInonHATe  JEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHsTh IpaBUIIO Napajuieenuea.

OmneprpoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxoauTts cyMMy BEKTOPOB M IIPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTUHEAPHBIM BEKTOpaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

ITpumensaTh TeomeTpuueckue (HaKThl Uil PEUIEHHs] CTEPEOMETPUUYECKUX
3aj]1a4, IPEAIOJaraoliiX HECKOJIBKO 111aroB PELEHUs], €CIM YCIOBUS IPUMEHEHNUS
3aJjaHbl B IBHOM (opMe.

Pematp mpocreiinie reoMeTpuuecKHe 3aladdl Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1a.

Pemarp 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0XkJI€HNE F€OMETPUUECKHUX BEJIMYMH 110 00pa3laM WM aJIrOpuTMaM, IpUMEHss
M3BECTHBIC METO/IbI PU PELICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHsATs NpOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTE HpUMEpPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEHl B NpUpOIE U
KHU3HU, pacliO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh PEaTbHBIC
CUTyalldd W TPHUMEHATHh H3yYEHHBbIE MOHSTHUS B TPOIECCE MOMCKA PEIIeHUs
MaTeMaTHYecKu C(OPMYIMPOBAaHHONW NPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallud Ha A3BIKE TIEOMETPUHM, UCCIEAOBaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TeOpeM, amnmapara aireOpsl; pemarhb
PAKTHYECKHE 3a]1a4H, CBA3aHHBIC C HAXOXKJEHUEM I'€OMETPUUECKUX BEIHUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsinyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudposbie)
/i HaumeHnoBanue pa3aejioB H TeM NIPOrpPaMMbI Beero KOHTpﬁOJILHbIe HpaRTﬁnqecmle 06pa3zoBaTelbHbIE
padoTbI padoTbl pecypeb
1 BBeneHue B cTepeoMeTpuio 10 bubmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 [IpsiMbIE M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[Tapaju1eIbHOCTD IPSIMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209¢37
3 [lepneHUKyYIAPHOCTD NPSMBIX U IUNIOCKOCTEN 12 bubmorexa LIOK
https://m.edsoo.ru/1c209e37
but6mmoreka [JOK
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/1c209¢37
bubmuoreka [IOK
> MeororpanHuKn 1 ! https://m.edsoo.ru/1c209e37
" bubmuoreka [JOK
6 OBHEMBI MHOTOrPaHHHKOB ? ! https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUEHUsI, pACCTOSIHUS U YTJIbI 4 1 bubnnorexa LIOK
' ’ https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBo yacos JJIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHue pa3/ieioB H TeM NPOrpaMMbl Konrpoabusie IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1 Tena ppamenms 12 https://m.edsoo.ru/1¢209¢37
N bu6mmoreka [IOK
2 O6EMEI Ten > ! https://m.edsoo.ru/1¢209¢37
3 BekTophs!l 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [TOK
p Pa pocip https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
4 11 i 1
OBTOpeHHEe, 0000I1IeHNe, CUCTEeMaTH3AIHsI 3HAHUH 7 hitps://m.cdsoo.ruw/1c209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
JJIeKTPOHHBbIE
ara u(poBbIe
KosnyecTBO 4yacoB A PP
Ne T U3ydeHust o0pa3oBaTe/ibHbIE
eMa ypoka
n/no yp pecypchbl
Kourpoabnbie IIpakTuueckue
Bcero
padoTbl padoTbI
OCHOBHBIE TIOHITHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
1 Hp aBI/m,a 300 a)Ke’HI/II:I Hap HCYHKaX: 1 buGmnorexa LIOK
p P . pucy ' https://m.edsoo.ru/aecc77cd
M300paxKeHHsl III0OCKOCTEH, MapaiebHbIX
IpsIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
) [TonsATHs: nepecekaromuecs MI0CKOCTH, 1 bu6nuorexa [IOK
TepeceKaroecs mpsamas 1 MIOCKOCTh https://m.edsoo.ru/2d8a9c¢99
3 [TonsTHA: Tepecekaronuecs MI0CKOCTH, 1 bubnmorexa [JOK
IepeceKaromuecs npsmas 1 mIOCKOCTh https://m.edsoo.ru/db685¢73
3HaKOMCTBO C MHOTOT'paHHUKaMU
4 | uzobOpaxeHue MHOFOFpaHHI/IKOB H;l 1 bubmorexa LIOK
p P https://m.edso0o.ru/a63959%ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkKax
HavanbHbie cBeieHus1 0 KyOe U UpamMue
5 | UX pa3BEPTKU U MOJEIHU (}?]equI/mp , 1 Bubnorexa HOK
P P ' https://m.edsoo.ru/b30dff38
MHOTOIPAaHHUKOB
HaganbHble cBeieHus1 0 KyOe U UpamMuie
6 | UX Pa3BEPTKU U MOJEIHU (}?]equI/mp , 1 Bubmnorexa HOK
PasBep ' https:/m.edsoo.ru/3d8ffd32
MHOTOIPAaHHUKOB
[TonsiTrie 06 akcMOMaTUYECKOM TOCTPOECHUU
7  CTEpEOMETPHH: aKCUOMBI CTE eOMeTpHH 51 1 buGmuorexa LIOK
p pHH: p P https://m.edsoo.ru/OccScafe
CJIEJICTBUS U3 HUX
[TonsiTrie 06 akcMOMaTUYECKOM TOCTPOEHUU
) P but6mmorekxa [JOK
8 | cTepeoMeTpuu: aKCHOMBI CTEPEOMETPUU U 1

CJIICACTBHA U3 HUX

https://m.edso0.ru/239¢8cb4




[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOCHUH

but6mmorekxa [JOK

9  crepeoMeTpHH: aKCUOMBI CTEPEOMETPHUU U https://m.edsoo.r/65c6b106
CIIECTBUS U3 HUX
(o | e o e oo Bumorera O
p pyH: p p https://m.edsoo.ru/258fc245
CIIECTBUS U3 HUX
B3anMHOE pacosioKeHue IpsIMbIX B
IIPOCTPAHCTBE: MEePECEKAOLINECs, bubnmoreka [JOK
11
rapajjiesIbHbIE U CKPELUBAIOIINECS https://m.edsoo.ru/1a2520£6
MpsIMbIE
[TapannenbHOCTh MPSIMBIX U TNIOCKOCTEN B
|p TIPOCTPAHCTBE: NapaJLIE/bHbIE IPIMbIE B bu6nuoreka [IOK
MPOCTPAHCTBE; MAPATIIETBHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
1 | e e ek Bumorera 0K
pocTp - Hiap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14  VYrisl ¢ coHampaBlIeHHBIMA CTOPOHAMU Brbmrorexa LIOK
p p https://m.eds00.ru/9f4071b9
15 | Vronx Mexay npsIMBIMH B IPOCTPAHCTBE Brbmrorexa LOK
Ay TIp poctp https://m.edsoo.ru/fe733862
16 | Yrom Mexay npsIMBIMH B IPOCTPAHCTBE Bubmzorexa [IOK
Ay np poctp https://m.edso00.ru/2935a9a0
17 [TapayeTbHOCTh TUIOCKOCTEH: bubnmorexa [JOK
napajuiesIbHbIE IIII0OCKOCTH https://m.edsoo.ru/2e18f255
18 | CpoiicTBa mapamieabHBIX IIIIOCKOCTEN Bubmzorexa HOK
p https://m.edsoo.ru/e504d656
IIpocreiinme NIpocTPaHCTBE e
19 | o narotr v, o L buGnorexa LIOK
) pasap, kyo, https://m.edsoo.ru/4a28dc02
napasuieenuIe
20  Iloctpoenue ceueHMit buomorera [JOK

https://m.edsoo.ru/1d434d0f




21

ITocTpoenue ceuenunit

bubmuoreka [IOK
https://m.edsoo.ru/ec26fe5d

22

KonTponsHas padora o teme "Ipsimbie u
IUIOCKOCTH B IPOCTPAHCTBE.
[TapaninenbHOCTh NPSAMBIX U INIOCKOCTEN"

bubmuoreka [IOK
https://m.edsoo.ru/9a0a9e56

23

[leprieHAMKYISIPHOCTD MIPAMOU 1
INIOCKOCTH: IIEPIIEHIUKYIIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

bubmuoreka [IOK
https://m.edsoo.ru/b19f6as5d

[IpsiMbIe mapasienbHbIe U bubnmorexa [JOK
24
NEPHEHIUKYIISIPHBIC K NIOCKOCTH https://m.edsoo.ru/0ac11c95
75 [Ipsimble napasuienbHble U bu6nuorexa [IOK
TIEPHEHINKYIISPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
2 [Ipu3Hak NepHneHAUKYIIPHOCTH IPSIMOU U bubnmorexa [JOK
IUIOCKOCTHA https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHMKyISIpPHOCTH IPSIMON U Bu6muotexa [JOK
IIJIOCKOCTHU https://m.edsoo.ru/79165d15
28 Teopema o npsAMON NEPIEHANKYISPHON bu6nuorexa [JOK
IIJIOCKOCTHU https://m.edsoo.ru/635¢5087
29 Teopema o0 psiMOI TEPIIEHANKYIISIPHOU bubnmorexa [JOK
IUIOCKOCTHA https://m.edsoo.ru/bd37458
Teopema 0 npsAMON NMEPIEHAUKYISPHON bu6nuoreka [JOK

30

IIJIOCKOCTH

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

31

[TepneHaAUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUAE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIIIOCKOCTH

but6mmorekxa [JOK
https://m.edsoo.ru/33¢477d3

32

[TepneHaAUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIIIOCKOCTH

but6mmorekxa [JOK
https://m.edsoo.ru/66fefadd

33

[IeprieHAUKYISp ¥ HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE OT
IPSIMOM 10 IJIOCKOCTH

but6mmorekxa [JOK
https://m.edsoo.ru/a5b7b8e3

34

[TeprieHAUKYISIP ¥ HAKJIOHHBIE: PACCTOSIHUE

bubmnoreka [IOK




OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TIIIOCKOCTH

https://m.edsoo.ru/dbee22bc

35 VYrisl B IPOCTPAHCTBE: YIoJl MEXAY MPSMON bubnmorexa [JOK
U IIIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil bu6nuoreka [IOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJi, TUHEHHBIN yroi bubnmorexa [JOK

37

JBYTPAHHOIO yIJla

https://m.edsoo.ru/c7c777ed

38

[IeprieHAUKYISAPHOCTD INIOCKOCTEN:
NPU3HAK NEPHEHAUKYIIPHOCTH IBYX
IIJIOCKOCTEN

bubmuoreka [IOK
https://m.edsoo.ru/ec3e2da3

39

[leprieHANKYIASIPHOCTD IIOCKOCTEM:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IJIOCKOCTEMN

bubmuoreka [IOK
https://m.edsoo.ru/ed9e2a8e

40

[leprieHANKYISIPHOCTD IIOCKOCTEM:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IJIOCKOCTEMN

but6mmorekxa [JOK
https://m.edsoo.ru/ba75dc57

" bubnuoreka [JOK

41  Teopema 0 TPEX MEPICHAUKYIIPAX https://m.edsoo.ru/e4972cdc
. bubnuorexa [IOK

42 Teopema 0 TPEX MEPICHAUKYIAPAX https://m.edsoo.ru/52188a7d
but6mmorekxa [JOK

43

TeopeMa 0 TpEX NMEepHEHAUKYISIPAX

https://m.eds00.ru/9f246736

44

KoHnTponbHas paboTa 1mo Temam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
mIockocTe" u "Y bl MeXAy NPSAMBIMU U
MI0CKOCTSIMU"

bubmuoreka [IOK
https://m.edsoo.ru/5b971ef3

45

[TonsTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

but6mmorekxa [JOK
https://m.edsoo.ru/2d24e873

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U

bubmnoreka [IOK




OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/b4ad63ad

47 [Tapannenenunen, npsiMOYrOJIbHBIN bu6nuorexa [JOK
napasulesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuia: n-yroyipHas nupamuaa, TpaHu u

4g ~ OCHOBAHHE TMPAMHIbI OOKOBasl U TIOJTHAs bu6nuorexa [JOK
MMOBEPXHOCTh MUPAMUJIBL; IPABUIIbHAS U https://m.edsoo.ru/fblcd0as
yceu€HHasi MUpaMuaa
[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTUE
MPAaBUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS

49 ngnsMa 51 HpaBI/IJIBHaSII) anaMI;,uaI;) bubmorexa LOK

https://m.eds00.ru/074c8865
IpaBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
NPaBUIBHBIN TETpadap; KyoO
[IpencraBienue o npaBUIbHBIX
50 Mll;)oforpaHHHKax: oiTaanp, JOAEKAdIp U Bubmnorexa HOK
https://m.edsoo.ru/a0fddSbf
MKOCa’Ip.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUYKH, MPSMOH, TUIOCKOCTH.
51 | DnemeHThI CI/IMMeTpI/;H E nnpa’MI/Iz[ax, bubnnorexa LIOK
https://m.edsoo.ru/b9e777d9
napajuienenuneaax, npaBUiIbHbIX
MHOTOTpaHHHUKaX

57 Bruucnenue 351eMEHTOB MHOTOTPAaHHUKOB: bubnmorexa [JOK
p€Opa, TuaroHasu, yrisl https://m.edsoo.ru/6¢cdbecef
[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM

53 | TOBEPXHOCTH MPSIMOM IPU3MBI, IUTIOIIA b bubnmorexa [JOK
OCHOBaHU, TeopemMa 0 OOKOBOIA https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMOM MPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U

54 OBEPXHOCTH NIPaBUJILHON NTUPaMUBL, bu6nuorexa [IOK
Teopema O IO OOKOBOM MOBEPXHOCTH https://m.edso00.ru/5603e30b
YCEYEHHOU NMUPAMMUIBI

55 KouTponbHas paboTa mo Teme bubnmnoreka [JOK




"MHororpanHuku" https://m.edsoo.ru/a95f5c04
56  Ilonstue 06 06bEMeE nggﬁff;gﬁadoonb
57 OOBEM mupaMuabl ngs?;ﬁff;gggw 171b3
58  O06bEM nupamuabl ngs?fxff:figg/1§47dfefd
59  OOBEM nupaMuabl Eggs?;r?lfgsigg/g9clo3 12
60 OOBEM mUpaMuabI Eggsj?;/lgee;sigggfaadcsf
61  OOBEM mpHU3MBbI Eggs?;r?lfee;sigg/f%%%%
62  OOBEM mpU3MBbI ngs?;r?l?:;siggﬁ ¢053890
63  OOBEM mpHU3MBI Eggggggg;ggﬁszafsl

KonTtponsHast padota no Teme "OO0bEMBI bu6nuoreka [IOK

64

MHOTOTPAaHHUKOB"

https://m.edsoo.ru/28a6573¢

65

[ToBTOpEeHHE, 0000IIIEHNE CUCTEMATH3AITUS
3HaHui. [locrpoenue ceuenuii B
MHOTOT'PAHHHKE

but6mmorekxa [JOK
https://m.edsoo.ru/098bedad

66

[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AITHS
3HaHUU. BbIYKCIIEHHE PACCTOSTHUI: MEXKIY
IBYMsI TOYKaMH, OT TOYKHU A0 IPSIMOH, OT
TOYKH JI0 IIIOCKOCTHU, MEXTY
CKPEIIMBAOIIUMHUCA TPSIMBIMU

bubmuoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Hrorosast koHTpOIbHAs paboTa

bubmuoreka [IOK
https://m.eds00.ru/b9146bc0

68

[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3 AL
3HaHUW. BeIuKcieHue yriioB: MEXIy
CKpPCHIMBAOIHUMUCS MTPAMBIMU, MCIKIY
PSIMON U TJIOCKOCTbIO, IBYTPAHHBIX YTJIOB,

but6mmorekxa [JOK
https://m.eds00.ru/56765e8b




‘ YIJIOB MEXAY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

68




11 KJIACC

KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero KOHTpﬁom’m’le HpaRTﬁnqecxne U3YyYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesi

1 Cdepa u map: HeHTp, paauyc, IuaMeTp; 1 bubnmoreka [JOK
IUIOINAb MOBEPXHOCTH Cephl https://m.edsoo.ru/0341bc2b
B3aunMHoe pacnonoxxenue cepbl U IIOCKOCTH;

2 KacaTenLHaI;{ IUIOCKOCTD K C(%)e pe' IIomangb 1 bubnnorexa [IOK

pe; https://m.edsoo.ru/bed12a43
cepsl

3 N3o6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bu6nuorexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2

WIMHAPUYECKasi TOBEPXHOCTh, 00pa3 ue

4 HI/I.HI/IH HpnquKoﬁ HOBerHOCTI/I ocf o 1 bubmmorexa [TOK
1 P . P ’ https://m.eds00.ru/6054b8c1
LWJIMHIPHYECKON OBEPXHOCTH

WIMHJIP: OCHOBaHUS 1 OOKOBasi IOBEPXHOCTD,
5 (1)16 a3 II(I)P asi ¥ OCh; TUIOLIAb 601(01301”5 u 1 bubmmorexa [TOK
PasyIolll ’ Haa https://m.edsoo.ru/188{6216
MOJIHOM MOBEPXHOCTH
N300paxkeHre IUIUHAPA HA MIIOCKOCTH.

6 Pazeéprka nnnmuapa. CeueHus UIMHAPA 1 bubnmoreka [JOK
(TIIOCKOCTBI0, TTAPAIIIEIIEHON HITH https://m.edsoo.ru/016e25eb
NEPIEeHIUKYISIPHON OCH LIUIIMHAPA)

Konnueckas moBepxHOCTh, 00pa3 ne
7  KOHUYECKOU HOBerHOCTI/I ocf u ?:HLlHI/IHa 1 buGnuorexa LIOK
. p ’ P https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOoBaHue 1 BepiinHa, 00pa3yromas u bubnmorexa [JOK

8 . . 1
0Cb; TUIOIIAb OOKOBOH U TIOJTHOH MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
Y ced€HHBIN KOHYC: 00pa3yrolire U BBICOTA, bu6nuoreka [JOK

9 1
OCHOBaHMS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300paxeHne koHyca Ha MI0CKOCTU. Pa3BépTka

P Y P but6mmoreka [JOK

10  xonyca. Ceuenusi KOHyca (IJIOCKOCTHIO, 1

napauIeIbHON OCHOBAHHIO, U TUIOCKOCTBIO,

https://m.edsoo.ru/Obde1be8




POXOJAIIeH Yepe3 BepIINHY)

11 KomOwuHaIus Ten BpaleHus 1 MHOTOIPDAaHHHUKOB Bubmorexa LIOK
1t pait p https://m.edsoo.ru/3cef10e5
MHororpadHHK, OMUCAHHBII OKOJIO CephI;
12 | chepa BI;H/IcaHH’a;I B MHOI'OTPaHHUK H?;I/IPB ;eno bubmorexa LIOK
’ https://m.edsoo.ru/0b136158
BpaIeHus
13 [Tonstre 06 06b€Me. OCHOBHBIE CBOWCTBA bubnmoreka [JOK
00BEMOB Tel https://m.edsoo.ru/26a03fb7
N bubnuoreka [IOK
14 | O6néM mumHApa, KoHyca https://m.edsoo.ru/5513d87b
" bubmuoreka [JOK
15 | Obwém mapa u nomans cpeper https://m.edsoo.ru/d189bde2
ITonoGOHusIe Tena B mpocTpancTBe. COOTHOLIEHUS
16 Mexilz[y HHOIHa,HHMHIl)TOBeI;)XHOCTeﬁ 00BEMaMu bubnnorexa [IOK
’ https://m.edsoo.ru/810cfleb
[MOJOOHBIX TE
17 KontponsHas pabora no Temam "Terna bu6nuoreka [IOK
BparnieHus" u "O0wvembI Ten" https://m.edsoo.ru/4a33a8ab
18 | BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE bubmorexa LOK
https://m.edsoo.ru/5caefclb
19 Crnoskenne u BEIUNTAaHUE BEKTOPOB Bubmorexa LIOK
p https://m.edsoo.ru/23f4f089
20  YMHOXKeHHue BEKTOpa Ha YUCIIO bubmorexa LIOK
https://m.edsoo.ru/dee379¢b
P .
21 mexowmraapsen pexropav, pasiio Bumorexa LIOK
P pam. 1Ip https://m.edsoo.ru/a28fd74e
napajuiesenuneaa
2 Pemenue 3agay, cBI3aHHBIX C TPUMEHEHUEM but6mmoreka [JOK
IIpaBUJI IEUCTBUH C BEKTOPaMHU https://m.edsoo.ru/5a827900
KoopanHaTHO-BEKTOPHBII METOJI ITPU PEILIEHUN bubnmoreka [JOK
23
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
24 IIpssMoyronpHas cucTeMa KOOpAUHAT B bu6nuoreka [IOK

npoctpancTBe. KoopmHaThI BeKTOpa.

https://m.edsoo.ru/48db7058




[Ipocreitmue 3ana4u B KOOpAUHATAX

25 VYron mexay Bektopamu. CKasipHOE 1 bu6nuoreka [JOK
MIPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
2 Beruucnenue yrioB Mex1y NpsIMbIMU U 1 bubnmoreka [JOK
ILIOCKOCTIAMU https://m.edsoo.ru/8efbe78e
KonrtponsHast padora o Teme "BekTops! 1 bu6nuoreka [IOK
27 " 1
KOOPJIMHATHI B IPOCTPAHCTBE https://m.edsoo.ru/77¢221c5
[ToBTOpEeHue, 060061IeHNE U cUCTeMaTH3a
28 3Ha]131T1/1f11) gIgH’OBHHeH(IbeI{rHypEII clil)achl\IjI TTP;o;[eP;fH 1 bubmorexa [JOK
’ i ’ https://m.edsoo.ru/1780ba5d
Kypca IUIaHUMETPUHU
IToBTOpenue, 0600IIEHNE U CUCTEMATH3A
29 3H3113{l;/l§ (};I(/:IHOBHLIG:H&);I{rHypII:II (Iil)aiTl\I/,II TTP;o;P;fH 1 bubmmorexa [TOK
) ? ’ https://m.edsoo.ru/078cd184
Kypca IUIaHUMETPUHI
o | Lo, oo n oo | B LOK
e p A https://m.edsoo.ru/7491efe0
penieHus
1 s, Sasen mramverput i weroma | Butmorexa LIOK
- Al P a https://m.edsoo.ru/4dffdad7
penieHus
2 s, Ocnonte durypu, farw, teopenss | Bubmiorerca LIOK
’ YPEL, » TCOp https://m.edsoo.ru/74b2ad91
Kypca CTepeoMeTpUH
bubmuoreka [IOK
33 Uroroas KOHTpoJbHast paboTa 1 htps-//m.edsoo. ru/ec24dfc?
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