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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «l'eomerpusi» 06a30BOTr0 ypOBHS AJis
obyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEeIHEro oliiero oopazoBaHus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWIA, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHHUIO, M TPAIULUUNA POCCUHUCKOro 0Opa3oBaHMUS.
Peanuzanusi mporpaMMbl 00eCrieYMBaET OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMH OCHOBY [UJIi CaMOpPAa3BUTUS W HENPEPHIBHOTO OOpa3oBaHus,
LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO M TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0yYarOIMUXCA.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOTO Kypca TeOMETpHUM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus OO0YyCIIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOYYEHHS T€OMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3BuUTUA OOy4armuxcs, QopMupoBaHUs (YHKIIMOHAIBHON MaTEeMaTUYeCKOMN
IPaMOTHOCTH, U3YYECHHS JPYTUX YU4EeOHBIX TUCUUILUIUMH. Pa3BuTue y oOyuaromuxcs
MPaBUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUUECKHUX
abcTpakiuii, COOTHOIICHHH PEAThbHOTO W HICANBHOTO, XapakTepe OTPaKEHUS
MAaTEMATHYECKOM HAyKOW SBICHUM H TMPOLECCOB PEAIBHOTO MHUpPA, MECTE
Te€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYallUXCsl, a TaKKe KAa4YeCTB MBIIIJICHUS, HEOOXOMUMBIX JJIA aJaNnTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiseTcs OAHMM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHWs, TaK Kak OOECHEYMBAET BO3MOXKHOCTh HM3YyUYCHHS Kak
JUCITUTUINH €CTECTBEHHO-HAYYHOM HAIMPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIieHUEe, (GOPMHUPYEMOE MPU H3YYEHUU OOYyJaronuMucs
MOHATUHHBIX OCHOB T€OMETPHUH U TTOCTPOSHUH IETTOYKH JIOTHUYCCKUX YTBEPIKICHUN
B XOJI¢ pCIICHUS TEOMETPUYECKUX 3aJiady, YMEHHE BBIIBUTATh W OIPOBEPraTh
TUIIOTE3bl HEMOCPEJACTBEHHO HCHOJIB3YIOTCS MPU PELIEHUH 33aJad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (QU3HUKH.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJb BO
BCeX O00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTals 4yeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COLMHAIBHOTO ObITUS, (Qopma
OTPaXKEHHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBUE YCIEUIHOIO MO3HAHUS M aKTHUBHOTO
npeoOpa3oBanus  JeHCTBUTEIbHOCTH. OmnepupoBaHUEe  MPOCTPAHCTBEHHBIMH
oOpazamMu O0OBEIUHSAET pa3Hble BHUAbBl YYEOHOW W TPYAOBOWU JESATEIBHOCTH,



SBIISICTCS OJAHUM M3 MPO(ecCHOHATBHO Ba)XXHBIX KAauyeCTB, MOJTOMY AaKTyallbHa
3amaya (OpPMHUPOBaHUS y OOYy4aAIOUIMXCA MNPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUYECKOHN EATEIbHOCTH 10 MHOTUM HalpaBICHUSIM.

Ilenp ocBoeHuss mporpamMmel yueOHoOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE o0OOyuyeHHss — 00I1eo0pa3oBaTeIbHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOyuaromuxcsa  uepe3  oOecredeHne  BO3MOXKHOCTHM  MPHOOpEeTeHuss U
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TIEOMETPUUECKMX 3HAHUUM U JIEHCTBUH,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO IPOAOIKEHUSI 00pa30BaHUs
10 CIIELUAIBHOCTSIM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUU.

ITporpaMmma 1o reoMerpun Ha ©0a30BOM YpOBHE IpeAHA3HAYEHA JUIs
00y4arouMXcs CpeHeN MIKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. TakuM o0pa3oM, o0ydaromuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTHUUECKUE YMEHHs, CBSI3aHHBIC
CO crneuu(@uKoil reoMeTpur M HEO0OXOAMMBIE Uil JKU3HU B COBPEMEHHOM
obmectse. Kpome 3TOro, OHM MMEHOT BO3MOXHOCTb M3YYHUThb I€OMETpHIO Oolee
IyOOKO, €CIM B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TI€OMETPUYECKHX
3HaHUSAX B IPOPECCUOHANBHON 1€ATEIbHOCTH.

JlocTmkeHHe 1eNu OCBOEHUS NpOorpaMMbl  00€CNeUMBAeTCAd pPElICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHopuTeTHBIMM 3aJayaMd  OCBOEHHMS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBAStOTCS:

e (opMHUpOBaHME TMPEJICTAaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJIBTYpPbI U OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHUpOBaHME MPEJCTABICHUS O MHOTOIPAaHHUKAX M Telax BpPALCHUS
KaK O BaXHEHIIMX MAaTeMaTUYECKUX MOJEISAX, MO3BOJISIIOUIMX OMUCHIBATh
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIEro MUPA;

e (opMupOBaHME YMEHHS pACIIO3HABAaTh HAa YEpTEkKax, MOJAEIIX U B
pealbHOM MHUPE MHOTOTPAaHHUKHU U TeJla BPaLLECHUS;

e OBJAJCHHE METOJAMM DPEIICHUS 33Ja4 Ha MOCTPOCHUSI Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHUpPOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O
MHOTOTpaHHMKaX U TeJlaX BPAIICHUs U UX OCHOBHBIMH CBONCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMHM  pEIIEHHS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOoBaHWE yMEHHUSI TPOBOJAUTH  HECJIOXHBIE  JIOKA3aTeJIbHbIE
pacCy X /eHHUA B XOJ€ PEUICHMs] CTEPEOMETPUYECKMX 3aJad M 3anad ¢
IPAKTHYECKUM COJIEPIKaHUEM;

e Dpa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH
oOydaromuxcsi, MO3HABAaTEIbHON  aKTUBHOCTH,  HCCIIEIOBATEIBCKUX
YMEHHA, KPUTUIHOCTH MBIIIIJICHHS;



e (opmupoBanue GyHKIIMOHATHHON TPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE PACIO3HABaTh MPOSABICHHUS TE€OMETPHUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YYEHUHU JIPYTUX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl U 3aKOHOMEpHOCTEW, (GOpMYIMpOBAaTh HUX Ha S3bIKE
T€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJEIH, IPUMEHITh OCBOCHHBIN
FEOMETPUYECKUNA ammapar sl PELIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, HTHTEPIIPETUPOBATh U OLIEHUBATD MOJIYYEHHBIEC PE3YIIbTATHI.

OTIUYUTETFHOM OCOOEHHOCTBHIO MPOTPAMMBI SIBIIIETCS BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayalle €ero Wu3y4YeHus 3a7ad, pellaeMbIX Ha YpOBHE
WHTYUTHUBHOI'O MTO3HAHUSA, U ONPEAEIIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIILJICHUS, CTUMYJIUPYET MPOTEKaHNE MHTYUTUBHBIX IMPOIIECCOB, MOTHUBUPYET K
JanbHEHIIeMy U3YYEHUIO MIPEIMETA.

[Tpeanourenue oTAAETCS HAMISIIHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTbH MPEIMETHO -
IIPAKTUYECKON AEATEIBbHOCTU. Pa3BHTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yUYalllUXCsl B KypCce CTEPEOMETPHH IPOBOJIUTCA 3a CYET pEIIeHUs 3aJad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX O00pa30B M  3aJad Ha  ONEpPUpPOBAHUE
POCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpa3za MPOBOAUTCA C ONOPOW Ha
HarJIAJIHOCTh, @ OIlEepUpoBaHHEe O0Opa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIJIAITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOIHOTO COIepKaHUS.

OcHoBHbIE cozepKarenbHble TUHUU Kypca «I'eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpsiMble U IIIOCKOCTH B NMPOCTPAHCTBE», «Tena BpaleHus»,
«BekTopsl M1 KOOPAMHATHI B MMPOCTpaHcTBe». DopmMupoBaHue JOrMYECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEpXKATelIbHbIM JUHUSM, HO WU MO TrOAaM
oOy4eHHUs Ha YPOBHE CpPEIHEr0 OOIIero 00Opa3oBaHMs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyeil mporpammbl, pacnpeleiéHHbIM 10 TojaM o0y4yeHwus,
CTPYKTYPHUPOBAaHO TakuUM o0O0pa3oM, 4TOOBl OBJIAJIEHUE T'€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMM OCYILECTBIIIOCH MOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOIEHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPHUYECKHX MpEACTABICHUN 00YyJarolMXcs, paciiupss U
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomerpun oTBoAMTCA 2 yaca B HeAemnto B 10 kinacce u 1 4ac B
Hezaenio B 11 kiacce, Bcero 3a aBa rojga oOyuenus - 102 yueGHbIX yaca.



COJEPXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUSA  cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieJbHbIE W CKpEHIMBAIOIIUECs Mpsmble. [lapajuienbHOCTh NPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajUlesibHbIE TMpPSIMbIE B  IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; MapaUICIIbHOCTh MPSAMON M IJIOCKOCTU. YTJBI C
COHAIPABJIEHHBIMU CTOPOHAMH; YIrOJ MEXJIy TMPSIMBIMH B HOPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEM: napayieabHbIC IJIOCKOCTH; CBOKMCTBA
napajyieNbHbIX IIockocTel. [lpocrteiiine mnpocTpaHCTBEHHbIE (DUTYphl Ha
IJIOCKOCTHU: TE€Tpa’ip, KyO, mapaienenune; moCTPOSHUE CeYeHU .

[lepnieHAUKYIISIPHOCTD NPSAMOM U IIOCKOCTH: MEPIEHAUKYJISIPHBIE TIPSMbBIE B
MIPOCTPAHCTBE, NPSMbIC MMAPAUICIbHBIE W MNEPHEHIUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M TIIJIOCKOCTH, TE€OpeMa O MpSIMOU
MEPIIEHANKYJIAPHON IIJIOCKOCTH. YTJbl B IMPOCTPAHCTBE: YroJ MEXKAY MNPSIMOU U
IUIOCKOCTBIO;  ABYIPAHHBIA  YroJ, JIMHEMHBIA YroJ JBYTPAHHOIO  yIJia.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH, Mpoekius  (Gurypel Ha  IJIOCKOCTb.
[lepneHAUKYJISIPHOCTh  TUIOCKOCTEM: MPU3HAK  NEPHECHAMKYISPHOCTH  JBYX
IockocTer. TeopemMa 0 TpEX NEPIEHIUKYISAPAX.

MHoOrorpaHHuKH

[ToHsiITHE MHOTOTPAaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: N-yronbHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHAS MPU3MbI; OOKOBasi U
MOJIHAsA MTOBEPXHOCTh IIPU3MBI. [Tapaiutenenunen, IIPSIMO YT OJIbHBIN
napajuiejienunes; u ero corcrBa. [Iupamupga: N-yrojgpHas nupamuja, TpaHd U
OCHOBaHHWE MUPaMUJIbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yCceu€HHasg MNUpaMujia. OIJEMEHTbl TpU3Mbl W nHupamuabl. [lpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHMKA; MpaBUJIbHASI MpU3MaA U
NpaBWIbHAs NUpaMUJIa; MpPaBWIbHASA TPEYTrOJbHAsl NUpaMUJa W MPABUIbHBIN
teTpadsp; KyO. IlpencraBmenue o TPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadIp ¥ ukocasap. CeyeHus npru3Mbl U MUPAMUIBL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  OJJEMEHTHl CUMMETPUHU B NUpaMujJax, Mapajulesenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 971eMEHTOB MHOTOTPAHHHKOB: péOpa, JuUaroHaiad, YIJIbl.
[Inomanes OOKOBOW MOBEPXHOCTM M TOJHOM IMOBEPXHOCTH MPSMOM NPU3MBIL,
IJIOMAAh OCHOBAaHWUW, TeopeMa O OOKOBOW TTOBEPXHOCTH TPSIMOU TPU3MBI.
[Inomans OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTU MPABWILHOM MHPAMUIBI,
TeopeMa O Iulomanu yceuéHHoW mnupamuabl. Ilonarne 00 o00bEmMe. OOBEM
MMAPAMU/IbI, TPU3MBI.

[logoOuble Tena B mpocTtpaHcTBe. COOTHOILICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOTI0OHBIX TEJl.

11 KIIACC

Tesia BpaleHnus

HumuHapuyeckas TTOBEPXHOCTb, oOpazyrorniue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh IUJIUHIPUYECKON TMOBEPXHOCTH. I[lunuHAp: OCHOBaHHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywIlass U OCh; IUIOIAAb OOKOBOM U TOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTU, OCh U
BEpIIIMHA KOHUYECKOU moBepxHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3yroias
U OCb, IUIOAAh OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC:
oOpasylolue 1 BbICOTa; OCHOBaHMS M OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paamyc, ITUaMeTp; IUIOHMAAb MOBEPXHOCTH CQEpHI.
B3auMHoe pacrnionoxenue cepbl U MIOCKOCTH; KacaTeabHas TUIOCKOCTh K cdepe;
MJI011a/1b CEephI.

N3o0paxkeHue Tel BpallleHus Ha TUIOCKOCTH. Pa3BEpTKa HMIMH]Ipa U KOHYCA.

KoMOunanuu Tenm BpamieHuss W MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WJIM TEJO
BpallCHUS.

[Tonsatue 00 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 00 00bEMeE
NPSIMOYTOJILHOTO Tapajuiesienunena U ciaeAcTBus w3 He€. OO0BEM UMIUHIpA,
koHyca. O0BEM 1m1apa u miomab chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHWS MEXKIY IUJIOMIAIIMU
MOBEPXHOCTEHN, 00BbEMaMU TTOJI0OHBIX TEll.

Ceuennss mwidHapa (MapajyielbHO W MEPHEHAUKYISPHO OCH), CEUEHUS
KOHyca (mapaJuleIbHOE OCHOBAHHUIO W MPOXOJSINEe YEpe3 BEPUIMHY), CEUEHUS
nrapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTH U B ripocTpaHcTBe. Cl0XKEHUE U BHIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHrne BekTopa mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. PemieHue 3agad, CBSI3aHHBIX C
IPUMEHECHUEM TIPaBWJI JEUCTBUM C BekTopamu. [IpsmoyronbHas cucrema



KOoOpAuWHAT B mpoctpaHcTBe. Koopaunatel Bekropa. lIpocreimme 3agaum B
KOOpAMHATaX. YToJd MexIy BekTopamu. CkalspHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpSAMbIMU U IJIOCKOCTSMH. KOOpAMHATHO -BEKTOPHBIN
METOJ IIPU PELICHUHN T€OMETPUUECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS TPOrPaMMbl Y4EOHOTO TIpeIMeTa
«MareMaTuka» XapakTepU3yITC:

I'pa:xknanckoe BocnnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIUU 00YyUAIOLIErocs KaKk akTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOrOo O0OIecTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHM,
NpoLeayp TpaxkIaHCKOro oOmmecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPaXkIaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSILIEMY POCCHUICKON MaTEMAaTHUKHU, IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUICKHX MAaTEMATHKOB U POCCUICKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIKCHUH B JAPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
chOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHWS, JTHYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKAM MMPUMEHECHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOIO BKJIa/Ia B IOCTPOECHUE YCTOMYUBOTO OYIyILIETO.

JcTeTHYeCcKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOUICHHUEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pdu3nyeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
UHTepecax 37J0pOBOro U 0e30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHIATHI U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIECHCTBOBAHHS, npu 3AHATHUAX CHIOPTUBHO-03/I0POBUTEIBHOM
JEeATEIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
pa3muuHbIM  cepam  TpodeCCUOHAIBHOM  JEATENIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPHIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peaTu30BBIBATH COOCTBEHHBIE JKU3HEHHBIC TIJIAHBI,



TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MAaTeMaTH4YeCKOMy OOpa3OBaHUIO H
caMO00Opa30BaHUI0 Ha MPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKUX 33]1a4 MaTEMaTHYECKON HAITPaBICHHOCTH.

JKOJIOTHYECKOe BOCIIMTAHHUE:

Cc(OPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYJIbTYphl, IOHUMAHUEM BIIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOW M COLUAIBHOU
Cpelbl, OCO3HaHMEM TJO00ANbHOrO  XapakTepa SKOJIOTHMUECKHUX MpodseM;
OpUEHTalMel Ha NPUMEHEHHE MAaTeMaTU4YeCKMX 3HAHMWW U PELICHMs 3a7ad B
o0lacTh OKpyKallled cpeabl, IUIAHUPOBaHMSI MOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUMN JUIsI OKPY>KAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAayKd U  OOIIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTHUYeCKON Hayku Kak c(depbl 4elOBEYECKOW JeATENbHOCTH, JTaloB €€
pa3BUTHS M 3HAYMMOCTH JUJIsl PAa3BUTUS LMBWINA3AIMHU; OBJIAJIEHUEM S3BIKOM
MaT€MaTUKU M MaTEeMaTUYECKON KyJIbTYpOll Kak CpEJICTBOM IO3HAHUSA MHpA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYIO M MCCIENOBATENBCKYIO IEATEIBHOCTh
VHIUBUYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHUS MPOrpamMMbl Yy4eOHOTO TpenMeTa
«Marematuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
HO3HAGAMETIbHBIMU  OCUCBUAMU,  YVHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
Oelcmeusamu, YHUBEPCANbHbIMU Pe2yIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmvie  nosnaeamenvhvle — Oelcmeus, — 0OeCnevU8arom
Gdopmuposanue 0a3068vlX KOSHUMUBHBIX NPOYECco8 o0byuarouuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCaowe20  Mupa,  HNpuMeHeHue  JI02UHEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHuil pabomams ¢ uHpopmayueii).

ba3oBble 1ornyeckue AeicTBU:

e BBIABIISTh U XaPAaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKUX
00BEKTOB, TOHATHH, OTHOIICHUH MEXIy MOHATHUSAMU; (POopMyInpoBaTh
oTpeNielICHUS]  TOHATHH; YCTAHABIMBAaTh CYIIECTBEHHBIH  IPU3HAK
KJaccu(uKaIuy, OCHOBaHUS AJii OOOOIIEHUS M CPAaBHEHUS, KPUTEPHUH
IIPOBOJIUMOTO aHAJIH3A;

e BOCIpPUHUMATH, (HOPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YacTHBIC M O0OIIue;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npotuBopeursi B (akTax, JAaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEpPUHM  JJIs8  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

e JeJaTh BBIBOABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUECHUN, YMO3aKIIOUEHUHN TI0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKICHUU (MIPSMBbIE U OT TPOTHUBHOTO), BEICTPAWBATh apTyMEHTAITHIO,
NPUBOJUTH TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH CcHOCOO pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElUIeHUs, BBHIOMpaTh HauOoJiee NOAXOJAUMH € Yy4ETOM
CaMOCTOSITEITEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBaTelbcKue 1eiicTBUSL:

e HCIIOJB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUN WHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCHI, (PUKCUPYIONIUE MPOTUBOPEUHE, MPOOIIEeMY,
yCTaHABIMBAaTh HWCKOMOE W  JaHHOe, (OPMHPOBATH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEITLHO CIUTAaHWPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
00beKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMHU, SIBJICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 110 pPe3ysibTaTaM
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M O0O0OIICHUIA;

e TMPOTHO3UPOBATH BO3MOXXHOE PAa3BUTHE NPOIECCa, a TAKXKE BBIJIBUTATH
MIPEIOI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIABIATH JACPUIMTH UHPOPMAIIUU, JAHHBIX, HEOOXOJAUMBIX JJIs OTBETA
Ha BOMPOC U /IS PEIICHUS 3a1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  pPA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUIOB U GOPM IIPEACTABICHHS,

e CTPYKTYpUPOBaTh MH(POPMAIIHIO, MPEJCTABIATh €€ B pa3INUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hOopMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie  KOMMyHuUKamugHvle  Oelicmeus, — obecneuusarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00)YAIOUWUXCA.

OOmenue:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKACHHUSA B COOTBETCTBHH C
YCIIOBHUSIMH U LIEJSIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peleHus 3a7aul, KOMMEHTHUPOBATh [TOJIyYE€HHBIN PE3yIIbTaT;

B X0JI€ OOCYKIEHMs 3a1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOil TEMBI,
npo0JIeMBbl, perIaeMon 3aJja4uM, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA TIOMCK
pELICHMs]; COINOCTAaBIATh CBOM CYXIEHUS C CYXICHUSAMH JAPYTHX
YYaCTHUKOB AMAJIOra, OOHapyUBaTh pa3Myle U CXOJCTBO IMO3ULUH; B
KOpPEKTHOU popme popMynrpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
OPEICTaBIATh  PE3yJbTaThl  pEIIEHUs  3aJaud,  HKCIEPHUMEHTA,
UCCJIEIOBAHUS,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIICHUA C YYETOM 3a]1a4 MPE3EHTALMN U OCOOCHHOCTEN ayJUTOPHUH.

CoTpyaHuyvecTBo:

3)

NMOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHINBUYJTbHON paOOTHI IPU PEIICHNN YIeOHBIX 3a1a4; MPUHUMATH 11EJTh
COBMECTHOM JEATENBHOCTH, TIUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pacmpenesTh BUIbI padoT, JOTOBAPUBATHCS, 00 CYKIaTh MPOIIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHUS HECKOJIBKHX JTFO/ICH;
y4acTBOBaTh B TPYMNMOBBIX (hopMax paboThl (00CYX aeHUsI, 0OMEH MHEHUI,
«MO3TOBBIC IITYPMbI» W WHBIC); BBITOJHITH CBOIO 4YacTh palbOTHl U
KOOPJIMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH YJICHAMH KOMAaHJbI;
OIICHUBATh KAYECTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaiom

G opmuposarue cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCMU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4M, BHIOUPATh CIIOCO0 pELICHMUS
C YYETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C yYETOM HOBOU
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHU I[IO3HABATEJIbHOM pediieKCMu Kak OCO3HaHMS
COBEPIIAEMBIX JACHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMONPOBEPKH, CAMOKOHTPOJISA mpolecca |
pe3yJibTaTa pelIeHUs] MAaTEMAaTHYECKOW 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPHU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3y/ibTaTa LEId U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTVIKEHUSI WA HEIOCTMIKEHHUs pPEe3yJbTaTOB NEATEIIBHOCTH,
HAXOJMTh OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath MOHATUAMU: TOUKA, PSMAs], IJIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU M CIIEJCTBUS M3 HUX MPHU pPEIICHUU
reOMETPUYECKHUX 3a1a4.

OnepupoBaTh NOHATUAMHU: NAPAILIENBHOCTD U NEPHEHAUKYISIPHOCTD MPSIMBIX
Y TIJIOCKOCTEN.

KnaccuduuupoBaTs B3aUMHOE paCHOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: JBYTPAHHBIA yTOJ, TPaHW JABYTPAHHOIO YIJIa,
pedpo ABYrpaHHOrO YIUIA; JIMHEWHBIA yroja JBYTPaHHOTO YIJIAa; TpagyCHas Mepa
JBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKJIbINA
MHOTOI'PaHHHUK, 3JIEMEHThI MHOI'OTPDaHHUKA, IPABUJIbHBI MHOTOI'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (IUpaMuaa; MpU3MA,
IPSIMOYTOJIbHBIN MapajiiesienuIe]l, Kyo).

KnaccuduurpoBate ~ MHOTOTpaHHUKHM,  BbIOMpas ~ OCHOBaHUA  JJIA
Kkiaccudukanuu  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH; IPABUIIbHBIC
MHOTOTPaHHUKH; NMPSMBIE U HAKJIOHHBIE IPU3MBI, IapAJUICTICIUIE IbI).

OnepupoBath MOHATUSAMU: CEKYLIasl MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI TOCTPOEHUSI CEYEHU, UCTIOIb3YSI METOJI CIE/I0B.

Crpoutrh ce4eHUS MHOTOIDAHHHKOB METOJOM  CJEAOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XAEHHE T€OMETPUUECKUX BEJIMYHMH MO o0pa3uaM Wiu
QIrOpUTMaM, TPUMEHSS] HM3BECTHbIC AHAJUTUYECKUE METOJAbl MpPHU pPElIEeHUU
CTaHJAPTHBIX MATEMATHYECKHUX 3a/1a4 HA BBIYMCIICHHE PACCTOSTHUN MEXAY ABYMS
TOYKaMH, OT TOYKM JIO TMpPsAMOM, OT TOYKM JIO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIUMUCSA MTPSIMBIMHU.

PemaTe 3a1aun Ha HAXO0XAEHHE T€OMETPUUECKUX BEJIMYHMH MO o0pa3uaM Wiu
QIrOpUTMaM, TPUMEHSASI HM3BECTHBIE AHAIMTUYECKUE METOAbl MpPU PEIICHUH
CTaHJAPTHBIX MaTeMAaTHYECKMX 337a4 HAa  BBIUYMCIEHUE YIJOB  MEXAY
CKPELIMBAIOIIMMUCA MPAMBIMHA, MEXIY TMpPSAMOM U IUIOCKOCTBIO, MEXAY
MJI0CKOCTSMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M IJIOMIAAA TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
nupaMyga) ¢ TOpUMEHEHHueM (OpMys; BBIYHCIATH COOTHOIICHHUS MEXITY
IUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMu TOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMHM: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax, mpeAcTaBICHHYIO Ha 4YepTexax H
PUCYHKaX.

[TpumeHATh reomeTpuueckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOoararoliuX HECKOJIBKO IaroB PEIEHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP HpOCTEHIIME MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
JKW3HU, PACTIO3HABATh NIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IppMeEHATh TMONMYYEHHBIE 3HAHWS HAa NPAKTHKE: AHAIU3UPOBATH PEaJIbHbIE
CUTyallud W NPUMEHATh HM3YyYECHHBIE IIOHATUS B IIPOLIECCE IOMCKA PENICHUS
MaTeMaTH4ecKu C(GOPMYJIMPOBAHHON MpoOJIeMBbl, MOJECIUPOBATh pealibHbIC
CUTyallud Ha s3bIKE TE€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUECKUX MOHATUIA U TEOPEM, alllapaTa ajreopbl; pelarhb
IIPAKTUYECKUE 33141, CBA3aHHBIE C HAXOXKIEHUEM I'€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: UIMHAPUYECKAsS TOBEPXHOCTh, OOpa3yrouue
HWIMHAPUYECKON  TOBEPXHOCTH;,  IWJIWHAP,  KOHHYECKass  IMOBEPXHOCTb,
o0OpasyroIe KOHUYECKO MOBEPXHOCTH, KOHYC; chepruiecKasi IOBEPXHOCTD.

Pacno3naBathk Tena BpamieHus (HUIUHIpP, KOHYC, cepa u map).

OOBACHITH CIOCOOBI OJIYYEHUS TEJT BpaIICHHUS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MI0CKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOIO CIIOS;
LIapOBOM CEKTOP.

Boruucnsate  00BEMBI M TIIOMIATUM  TIOBEPXHOCTEM  TeN  BpallleHWs,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (hOPMYII.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOIPAHHUK WM TEJO
BpaICHUS.

BrraucisTe coOTHOMICHHS] MEXIY TUIOMAASMU MOBEPXHOCTEH M 00BEMaMu
MOA0OHBIX TEJL.



N300paxkath wu3ydaemble (UTYpBl OT PYKH U C MPUMEHEHHEM TPOCTHIX
YEpPTEKHBIX HHCTPYMEHTOB.

BrInonHATH (BRBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

N3Biekath, HWHTEPNPETUPOBATH W NpeoOpa3oBbIBaTh HHGOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKAaX.

OnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BpInmonHATh [EUCTBUSL CIOKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB U
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHU 00JIa/1at0T.

[IpuMeHATH TPaBWIIO MapaJLICIICIUIIEA.

OnepupoBaTh NOHATHSAMMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YTOJd MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOM3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPaMH, CKaJIIPHOE TMPOW3BEICHUE, PACKIAAbIBaTh BEKTOP MO JIByM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpuMensTh reoMeTpuueckue (QakTbl JJI PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoJararouMx HECKOJIbKO IIaroB PEUICHHUS], €CJIN YCIOBHS MPUMEHEHUSA
3aJ1aHbI B IBHOH (hopme.

Pematp nmpocreimme reoMeTpudecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemare 3agaud Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUM U
HaXO0XXJICHUE T€OMETPUYECKUX BEJIMYMUH MO 00pas3iaM Wi alropuT™MaM, MpUMEHss
W3BECTHBIE METObI IPU PEIICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumeHaT, mpocTeNIMEe NOPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUHU CTEPEOMETPUUECKHUX 3a]1a4.

[IpuBOANTE TpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U
’KU3HU, pACIIO3HABATH MPOSIBIICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[I[pyMeHATh MOJIyYCHHBIC 3HAHUS Ha MPAKTUKE: AHAIU3UPOBATH PEABHBIC
CUTyallUM W IPUMEHSATh HU3YYEHHBIC MOHATHUS B IIPOLECCE MOUCKA PEIICHUS
MaTteMaTU4ecku ChOPMYJIUPOBAHHOM MPOOJIEMBI, MOACIUPOBATh peajbHBIC
CUTyallul Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOCHHBIE MOJAECIU C
HCIIOJIb30BaHUEM IeOMETPHUUYCCKHX IOHIATHH M TEOpEM, armapara alnreOpsl; pemarh
MIPAKTUYECKUE 3a]1a4, CB3aHHbBIE C HAXOKICHUEM IT'€OMETPUYECKUX BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPEOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenpbHOCTh NPSIMBIX U MNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTIibl MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
bubnunorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOAHUS U YTJIbI 4 1 brbmmorexa [JOK
p ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoabubie IIpakTuueckue (wipp )
NporpamMMbI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
bu6mmoreka [JOK
! Tena ppaueris 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOwEmet Ten > https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
B 1 1
3 €KTOPBI U KOOPIUHATHI B IPOCTPAHCTBE 0 https://m.edsoo0.ru/1c209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHUi https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoTsbI
pecypcsbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 1/1506 E)KGHI/I?I Ha pI/IC Kax: 1 bubmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napajuieNbHBIX IPSIMBIX (OTPE3KOB),
CEPEeIMHBI OTPE3Ka
[TonsTus: nepecexaronmecs
2 IJIOCKOCTH, IepeceKarouuecs mpsamas 1 bubmorexa HOK
- 11ep p https://m.edso0.ru/2d8a9¢99
U TJIOCKOCTh
[TonsTHs: mepeceKkaronuecs
3 IJIOCKOCTH, TepeceKarouecs mpsamas 1 bubmorexa [JOK
> 1P P https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavanwsHbie cBeneHNs 0 Kyde u

5 MUpaMUIE, UX PA3BEPTKU U MOJEIIH 1 bubmmorexa TIOK

PAMUC, X Pasnep ' https://m.eds00.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
but6mmoreka [IOK
6 HavanwsHbie cBeneHNs 0 Kyde u 1 1

https://m.edsoo0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

TToustue 00 akCHOMATHYECKOM

7 IIOCTPOCHHUU CTCPCOMETPHUU. aKCHUOMBI bubnmorexa L[OK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM
8 MIOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LOK
P P pyH: https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIIEICTBUSL U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa LOK
P P pyH: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[Tonsitue 06 akcMOMaTUIECKOM
10 MIOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LOK
p p pHit: https://m.edso00.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnionokeHue npsMbIx B
11 IIPOCTPAHCTBE: MEepeceKaroIuecs, bu6muoreka [IOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
psiMbIe
[TapamienpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B bubmorexa HOK
P P . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaUICIIBHOCTD TPEX
MPSAMBIX
[TapamiensHOCTh NPSIMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE:! bubmmoreka [JOK
[TapannenpsHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
bubmuoreka [IOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edso00.ru/9f4071b9
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CTOpOHAMHU

15 VYron Mexay npsiMbIMHU B bubnuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay nNpsMbIMU B bubmmoreka [JOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: Bbu6muoteka [JOK
MapajuieabHbIE TIJIOCKOCTH https://m.edso00.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIOCKOCTEN bubmmorexa LIOK
P https://m.edso00.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbIE
19 (GurypHsI Ha MJIOCKOCTH: TETPAd bubmmorexa LIOK
P + TETPASID https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
bubnuoreka [{OK
2 I1 i
0 OCTPOCHHS Ceeril https://m.edsoo.ru/1d434dOf
bu6nmorexa LIOK
21 IT i
OCTPOCHHE CenetuH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMON U
23 HJI(I))CKOCHTH'};Ie I:;'IGH WK IJ)'ISI HBIC bubmmorexa [IOK
- IEPHCHIIRYITAP https://m.edsoo.ru/b19f6a5d
MpsiMbI€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHANKYIIPHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

78 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bbu6muoteka [JOK
MEPIEHANKYISIPHOMN IIJIOCKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsmoii bubnnorexa [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH J0 TIIOCKOCTH, htI;ISSJ_I;I;T:;(;?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 paccTOsTHUE OT TOYKH JI0 IUIOCKOCTH, E;IS;_I/P/I;T:;(;&OU/I; 6fefadd
paccTosiHiE OT MPSAMOM 10 TIIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTosiHuE OT TOYKH JI0 TIIOCKOCTH, E’[I;Ir?sj'jll/llrzT:cj(sillrou/IZSbe 8e3
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

34 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH, ]:'[I'/[Ir?sj']/ljr?f:clj(si(])lroullébee 22be
paccTostHUE OT MPSAMOM 70 TIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bu6muoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ bubmuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi bu6muotexa [JOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 IlepneHIMKyYNIApHOCTD MIOCKOCTEM: Bubmuoreka [JOK
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MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

bubnmmoreka IIOK

39 HIpHsHaK H?pHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprnieHIMKYISIPHOCTD MIOCKOCTEH:
40 MIPU3HAK MEPIECHIUKYIIPHOCTU ABYX bubmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHANKYIAPAx bubmmorexa LIOK
https://m.eds00.ru/9f246736
KontponbHas paboTa mo TemMam
44 "[lepnieH IUKYISIPHOCTD MPSAMBIX U bubnuorexa [IOK
mIockocTeil" u "YTiael MeX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Ipu3ma: N-yronpHas pu3Ma; rpaHu 1
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN Bubmuoreka [JOK

napajuieJICmIic a1 u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683
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48

49

50

[Mupamuia: N-yrojapHas MUpaMuAa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
MUPaMHU/IB; TPABUIIbHAS U yCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; MPaBUIIbHAS IPU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroJibHas MupamMuia u
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBneHne o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOAEKadIp U UKOCAdP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka [JOK
https://m.edso0.ru/074c8865

bubmmoteka IIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENILHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPUH B IUPAMHUJAX,
napajuleJIenuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTIIbI

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSAMOU
MIPU3MBI, TUIOMIA/Ib OCHOBAaHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK
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IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

A PAMH/TBI
55 KonrponsHas pabora o reme Bu6muotexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
" bu6nmoreka [IOK
56 lowsrue 06 0bneme https://m.edsoo.ru/7ad0020b
" bubmuoreka [IOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnnorexa [JOK
S8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM mpamu b1 https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubmuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpH3MbI https://m.edso0.ru/482d3f51
64 KonTponbhas pabota no teme bubmmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.eds00.ru/28a6573c
IToBTOpenue, 06001ICHNE
65 cucTeMaTu3als 3HaHUM. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOT'OIr'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOopenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue paccTosiHUN: MEXY 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
bu6nmoreka [IOK
o7 Hrorosas koRTpoIIbHas padota L https://m.edso0.ru/b9146bc0
[ToBTOpeHHE, 0000IIEHNE
CUCTEeMAaTH3alusI 3HAHHH.
Brluucnenue yrios: Mexn
68 CKpGHII/IBaIOHIfMI/ICﬂ prIMIiMI/I, 1 bubmmorexa [JOK
N https://m.edsoo0.ru/56765e8b
MEXy MPSMOUN U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; MIOMIAb IOBEPXHOCTH 1 bubnmorexa LHOK
P P https://m.edsoo.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl U
bubnunoreka [JOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; miomans chepbl

3 N3obpaxkenue cdepsl, mapa Ha 1 bubmuoreka [IOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIa s OOKOBOM M IOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakeHne LWIMHAIpPA HA
IUIOCKOCTH. Pa3BépTka munuHapa.

6 CeueHns nuIMH pa (nnocxocnio 1 bubmmorexa LIOK

H . P ’ https://m.edso00.ru/016e25eb
napajuiebHON Uiu
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHHYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,

8 o0pa3s ast ¥ OCh; IUIOLIA(b buGnuorexa [JOK
PasyIoll b, HITOMHaA https://m.eds00.ru/897dd3b2
OOKOBOI1 ¥ MOJIHOH TTOBEPXHOCTH
VY ceuéHHBII KOHYC: 00pa3 he u
9 BBICOTA, OCHOBaIZI/ISI u gOKZI:;II bubnmorexa IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (TIOCKOCTBIO, bubmuoreka [IOK

10 "

MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIIEH depe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHukK, OIMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmmoteka IIOK
MHOTOI'PAHHUK WIH B TEJO https://m.edso00.ru/0b136158
BpaIlICHUS

13 [Tonsitue 06 00BéMe. OCHOBHBIC but6mmoreka [IOK
CBOMCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 05
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmoreka [IOK

15 é
O61Em mapa u noma, chepe! https://m.edsoo.ru/d189bde2

b K

16 [Tono6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb
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COOTHONICHUST MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 KonTponbHas padboTa no temam bubmuoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cno>xeHue ¥ BbIUMTaHUE BEKTOPOB bubmmorexa [JOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOPaM bubmmorexa [JOK
P DaM- https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
Pemenue 3aay, CBI3aHHBIX C
22 MIPUMEHEHUEM TPABUII JEHCTBUN C brbmmorexa LIOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMH
[IpssMoyronbHas cucreMa
93 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! Bekropa. [Ipocreiimne https://m.edsoo.ru/48db7058
3a/1a4¥ B KOOpIMHATAX
24 Yron Mexay BEKTOpaMH. bubmuoreka [JOK
CxansapHOe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
o5 Brruncnenue yrioB MexIy bubnuorexa [IOK
NPSAMBIMH U IIJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoopauHaTHO-BEKTOPHBII METO
P4 P A but6mmoreka [IOK
26 IIPU PELICHUN T€OMETPUUECKUX

3aaaq

https://m.edsoo.ru/d3alfe30
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KonrponsHas pabora o reme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600ICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHEIC bubnunoreka LIOK
28 1
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE U
29 cucrteMmaTusanus 3HaHui. OCHOBHBIC 1 bubnuoreka [{OK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHAMETPHUH
[ToBTOpeHue, 06001IEeHNE 1
30 cHUCTeMaTHu3aIvs 3HaHWK. 3a1auun 1 bubnuoreka [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHue, 06001IeHNE 1
31 cucTeMaTu3als 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHuEe, 06001IeHNE 1
39 cucreMaTtu3anus 3HaHui. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
bubnmnorexa LIOK
33 Hrorosas KonTpostbKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHme, 06001IEeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. YueOnuk s 10-11knaccoB - Atanacsa JI.C. u ap.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

I'eomerpus. 10-11 kmaccel. [loypounsle pazpaboTku K yueOHUKY ATaHacsiHa -
Caaxsan C.M., byty3oB B.®.

I'eomeTpus. U3yuenue reomerpuu B 10—11 kiaccax: kHura ajis yauTens.

Caaxsan C. M. , bByty3oB B. @

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETH

UHTEPHET
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