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IHosicHuTEeNLHAA 3AIIUCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomerpus» 6a3oBoro ypoBHs ais obydaromuxcs 10 —11
KJlaccoB pa3paboTana Ha ocHOoBe DenepaabHOr0 TOCYAapCTBEHHOrO0 00pa30BaTEILHOIO CTaHIapTa
cpenHero oOmiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUU, MPEIBABISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHIO, W TPAAMIMNA POCCHICKOro oOpa3oBaHus. Peanm3aiusi mporpammbl
oOecrieynuBaeT OBJIAZICHUC KIKOYCBBIMHU KOMIICTCHIUAMHA, COCTABJIAIONIUMUA OCHOBY JIA CaMOPAa3BUTUA U
HENPEPBIBHOTO 00pa30BaHUsl, IEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO M I03HABATEIBHOTO
pa3BUTHUS TUYHOCTU 00YYaIOIIUXCS.

HEJIM U3YYEHNWA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuM Ha YPOBHE CpeJHEero ooiero oopa3oBaHus 0OyCIOBIICHA
MPAKTUYECKONH 3HAYMMOCTBHIO METANpPEIMETHBIX W MPEIMETHBIX Pe3yJbTaTOB OOy4YEHHS TeOMETpUU B
HANPaBJICHUU  JMYHOCTHOTO  pa3BUTUsA  oOydarommxcs,  (opmupoBanus  (yHKIIHOHATHHOU
MaTEeMAaTHYECKON TPAMOTHOCTH, M3YYCHHS JPYTUX YYeOHBIX AWCIHMIUINH. Pa3Butne y 00ydarommxcs
NPaBUIBHBIX TMPEACTABIEHUN O CYHNIHOCTH U TPOUCXOXKJIECHUU T'€OMETPUUYECKUX aOCTpaKIIUid,
COOTHOIIEHUHU PEATbHOTO0 M HACATBHOT0, XapakTepe OTPaKEHUS MaTEeMaTHUeCKON HAyKOW SIBICHUN U
IPOIIECCOB pEaTbHOTO MHpPA, MECTe TeOMETPUHM B CHCTEME HayK M pOJIM MaTeMaTHYeCKOTO
MOJICJTMPOBAHUSI B HAyYHOM TIO3HAHWM M B TPAKTHKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO
MHUPOBO33PEHUS YUALTUXCS, a TAK)KE KAUeCTB MBILUICHUS, HEOOXOAUMBIX JUIs aAaNTallid B COBPEMEHHOM
oOrrecTBe.

['eomeTpus sIBISIETCSI OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OO0IIEero o0pa3oBaHMUS,
TaK Kak 00eCIeunBaeT BO3MOXXHOCTh H3yUYCHHS KaK JUCIHMILINH €CTECTBCHHO-HAYYHOW HAIPaBICHHOCTH,
TaK U TyMaHUTapHOM.

Jlormdeckoe MbIUieHHE, (GOpMUpPYEMOe TpPHU H3YUYEHHUH OOYYaroIIMMUCA TOHATUHHBIX OCHOB
TEOMETPHUH U MOCTPOCHUH IEMOYKU JIOTUYECKUX YTBEPKICHUN B XOJIe PEIICHUS T€OMETPUUYECKUX 3ajad,
YMEHHE BBIIBUTAaTh M OMPOBEPraTh THUIOTE3bl HEMOCPEIACTBCHHO HCIOIB3YIOTCS MPH PEIICHUU 3a]ad
€CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHue OpUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX OONACTIX
JEeSTENIbHOCTH 4YenoBeka. OpueHTalMs YeI0BeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOUMOE yCIIOBHE
€ro COIMAIBHOTO OBbITHA, (hopMa OTpPaKEHUS OKPYKAIOMIETO MHpPA, YCJIOBHE YCHEIIHOTO IO3HAHUS M
aKTUBHOTO TpeoOpa3oBaHUs JIEHCTBUTEIBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3zaMu
0o0BeIMHSIET pa3Hble BUABI yUeOHOW U TPYAOBOW JESATENbHOCTH, SBISETCS OJHUM U3 MPOGECCHOHATHHO
BaXHBIX KayeCcTB, MOITOMY aKTyallbHa 3ajada (OPMHUPOBAHUSA Yy OOYUYaAIOUIUXCS MPOCTPAHCTBEHHOTO
MBINUICHUS] KaK Pa3HOBUIHOCTH 0OpPa3HOTO MBIIIICHUS — CYIIECTBEHHOT'O KOMIIOHEHTA B TIOJITOTOBKE K
MPAKTHIECKOH JEITeTLHOCTH TI0 MHOTUM HaIpaBIICHUSIM.

Ilenp ocBoeHHMs TporpaMMbl ydebHOro kypca «['eomeTpus» Ha 0a30BOM YpOBHE OOy4YeHUS —
o011eo0pa3oBaTesIbHOE U OOLIEKYIbTYPHOE pa3BUTHE OOy4arOIIUXCs yepe3 oOecredeHrne BO3MOXKHOCTH
IPHOOPETEHUS U MCIIOIh30BAHMS CHCTEMAaTHICCKIX TCOMETPHUSCKHAX 3HAHUHN U IEHCTBUH, CICIIM(PHIHBIX
TCOMETPHH, BO3MOXHOCTH YCITEIITHOTO MTPOIOJKSHHSI 00pa30BaHMsI 110 CHCIIHAILHOCTSIM, HE CBS3aHHBIM C
MPUKIIATHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM ypOBHE MpeAHAa3HaueHa Il OOYYaroIIMXCs CpeaHei
IIKOJIbI, HE WCIBITHIBABIIMX 3HAYMTEBHBIX 3aTPYAHCHHIA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
Taxkum o6pazom, oOydaromuecss Ha 6a30BOM ypOBHE JOKHBI OCBOWTH OOIIME MAaTEMaTUYECKHE YMEHUS,
CBSI3aHHBIE CO CIENU(UKON TeoMEeTpUr U HeoOXOaUMBbIE JUIS KU3HHU B COBpEeMEHHOM oOmiectBe. Kpome



3TOr0, OHU UMEIOT BO3MOXHOCTh M3Y4YHUTh F€OMETPHIO 0oJjiee IriIyOOKO, €Clid B JaldbHEHIlIeM BO3HUKHET
HE00XO0IMMOCTh B TE€OMETPUYECKHUX 3HAHUAX B MPO(PECCHOHATBHON AEATEIbHOCTH.

JlocTikeHre 1eld OCBOCHHUSI MPOTrpPaMMBbl 00ECTIEYMBACTCS PEIIEHHEM COOTBETCTBYIOIIUX 3aiad.
[IpuoputeTHBIMU 3a7ayamMu OCBOCHHSI Kypca «['eomerpum» Ha 6a3zoBom ypoBHe B 10—I11 kmaccax
SABJISIOTCSA:

e (QopmupoBaHue MPEACTABICHUS O F€OMETPUM KaK 4acTH MHPOBOM KyJIbTYyphl U OCO3HaHHE €&

B3aMMOCBSI3H C OKPYXKaIOLIUM MUPOM;

e (QopmupoBaHuE TPEICTABICHHUS O MHOTOTPAaHHMKAX W TeJNax BpallleHUs KaK O Ba)KHEHIIMX
MaTEMaTUYECKUX MOJEIAX, I[I03BOJISIIOIIMX ONUCHIBaTh W M3y4yaTb pa3HbIE  SIBJICHUSA
OKpPYXKaloIllero Mupa;

e (dopMupoBaHHEe YMEHHs pAaClO3HAaBaTh Ha YEPTEXKaX, MOJECIAX U B pPEATbLHOM MHpE
MHOTOTPaHHUKH U Te€Jla BpalleHMUS,;

® OBJAJICHHE METOJAaMM pEIICHUs 33aJa4 Ha MOCTPOEHHUS HAa M300paKEHMSIX MPOCTPAHCTBEHHBIX
¢uryp;

e (QopmupoBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHSATUSMU O MHOTOTPaHHMKAX U TeJax
BpalICHUsI U UX OCHOBHBIMU CBOMCTBAMU,;

® OBJIAQJICHUE aJITOPUTMAMH PELICHHUS OCHOBHBIX THIIOB 33a4; ()OPMHUPOBAHUE YMEHHS TPOBOTUTH
HECJIOKHBIE JIOKa3aTeJIbHbIE PACCYKICHUS B XOJI€ PELICHUS] CTEPEOMETPUUECKUX 33/]1a4 U 3a7a4
C IPAKTUYECKUM COACPKAHUEM;

® pa3BUTHE HMHTEJUICKTYAIbHBIX U TBOPUYECKUX CIHOCOOHOCTEH 0O0yYaroImIMXcs, MO3HABATEIbHOMN
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (QopmupoBanue (QYHKIUMOHAIBLHOM TPAMOTHOCTH, pEJIEBAHTHOH TE€OMETpUU: YMEHUE
pacno3HaBaTh IPOSBIIEHUS TE€OMETPUYECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUsAX W MPU U3YYCHUU JPYTUX YU4EOHBIX MPEAMETOB, IPOSBICHUS
3aBHCUMOCTEHl W 3aKOHOMEpPHOCTEH, (OpMyIMpPOBaTh MX Ha SI3bIKE T'€OMETPUM M CO3/1aBaTh
TEOMETPUUYECKUE MOJENH, NPUMEHATh OCBOCHHBIN TI'€OMETPUUYECKHN ammapaTr [Uisl PeleHUs
IPAKTUKO-OPUEHTUPOBAHHBIX  33/a4, HWHTEPIPETUpPOBaTb U  OIEHMBATh  IOJyYCHHbBIE
pe3yNbTaThl.

OTnuuuTeNnbHOM 0COOEHHOCTBIO MPOTPAMMBI SBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUH B Hayaie
€ro H3y4eHHUs 3a/lay, pellaeMblX Ha YpOBHE HHTYHUTHBHOTO IO3HAHUSA, U OIpPEAEIEHHBIM 00pazom
opraHu3oBaHHasi padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O
MBILUIEHUSI, CTUMYJHPYET TMPOTEKaHHE HMHTYUTHUBHBIX IPOLIECCOB, MOTHUBHUPYET K JalibHEHIIEMY
W3YYEHHUIO NIPEAMETA.

[Tpeamnourenue oTnAETCA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHUs, TO €CTh TEOPETHUUYECKHE
3HaHHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb INPEAMETHO-IIPAKTHYECKON aAesTenbHOCTU. Pa3Buthe
IPOCTPAHCTBEHHBIX MPEICTAaBICHUM Yy ydaluXxcs B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET peleHUs
3aJa4 Ha CO3JlaHUE IPOCTPAHCTBEHHBIX OOpa30B M 3a/lauy Ha ONEPHUPOBAHME MPOCTPAHCTBEHHBIMHU
obpazamu. Coznanue obpasa HMpPOBOJUTCS C ONMOPOW Ha HArJsSAHOCTb, a ONEpUpOBaHHME 0Opa3oM — B
YCIIOBUSX OTBJEUEHUS OT HATJISAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPIKAHMSL.

OcHoBHBIE conepxkaTenbHble TuHUN Kypca «['eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKHY,
«I[IpsiMple M TMIOCKOCTH B TMpocTpaHCcTBe», «Tenma BpameHus», «BekTopsl U KoopAMHATHI B
npocTpancTBe». DopMHupoBaHHUE JIOTUUECKUX YMEHUN pacHpeesseTcss He TOJIBKO M0 COJEp/KaTeIbHbIM
JMHUSAM, HO 1 110 TofiaM 00y4YeHHs Ha YPOBHE CPEIHEro 00Iero oopa3oBaHMsL.

Copnepxanue 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHHUsI paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM 10 TojAaM OOydYeHHs, CTPYKTYpUPOBAHO TakuM oOOpa3oM, 4YTOOBI
OBJIAJICHUE TEOMETPUUECKUMH TIOHATHUAMU M HABBIKAMU OCYLIECTBJISUIOCH IIOCIEJOBATEIBHO H
HOCTYNaTeNbHO, ¢ COOMIOJIGHUEM NPUHIMIIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIHUCH B



OOIIyI0 CHCTEMY T€OMETPUYECKUX TPEJICTABICHUM OOYy4alolmuXCcs, pacmupss u yriayomnss e€, oOpasys
IMPOYHLIC MHOKCCTBCHHBIC CBA3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

Ha usyuenue reomerpun orBoaurcs 2 daca B Heaento B 10 kinacce u 1 yac B Hegento B 11 kiacce,
BCEro 3a JiBa roja ooydenus - 102 yueOHbIX yaca.



Coaep:xanue yue0HOro Kypca
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, NpsmMas, IUIOCKOCTb, HpocTpaHcTBO. IloHAtue 00
AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEIICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE NPsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapajulelIbHbIE U
cKpeluBaroIuecs npsmele. [lapamienbHOCTh NMPSAMBIX U INIOCKOCTEM B HMPOCTPAHCTBE: IapaJLICIIbHBIC
IPsIMBIE B IPOCTPAHCTBE; MAPAILIEIBHOCTD TPEX MPSAMBIX; APAJIICIIBHOCTD NPSAMOM U INIOCKOCTH. YTIIBI €
COHAIIPABJIICHHBIMU CTOPOHAMH; YIOJI MEKIY NPSAMBIMM B IIPOCTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEN:
napaJulebHble IUIOCKOCTH; CBOMCTBA IapauUIeNIbHBIX IUIOCKOCTEW. I[Ipocreiimme mpocTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTU: TETPadap, KyO, MapajuiesenuIe; IoCTPOSHUE CEUCHUH.

[lepnieHAUKYIAPHOCTS NPSIMOKM M IUIOCKOCTU: NEPHIEHIUKYJSAPHBIE NPAMBIE B IPOCTPAHCTBE,
IpsIMbIE NApaJUICNIbHBIE U NEPIEHIUKYJIAPHBIE K IJIOCKOCTH, IPU3HAK MEPIEHAUKYIISIPHOCTH NPSIMON U
IUIOCKOCTH, TEOpPEMa O MPSAMOM NEPIEHAUKYJIAPHOW IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY
IPSIMOM M IUIOCKOCTBIO; JIBYI'PAaHHBIA YIOJ, JIMHEMHBIM Yrosl AByrpaHHoro yria. [lepneHaukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PAaCCTOSHUE OT IPSIMOM 10 IIJIOCKOCTH, IPOEKUUS
¢Gurypel Ha MJIOCKOCTb. IleprneHAMKYISIpHOCTh IUIOCKOCTEH: NpU3HAK MEpIeHAUKYISIPHOCTH JBYX
mockocrei. Teopema 0 TpEX NEpIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

IloHsiTHE MHOTOIpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKJIBIE M HEBBIIYKIIbIC
MHOTOTPaHHMKY; pa3BEPTKa MHOrorpanHuka. [Ipuzma: N-yroapHas npusma; rpaHu U OCHOBaHMS IIPU3MBIL;
npsMass M HakJIOHHAas MpuU3Mbl; OOKOBas M IOJHAs IOBEPXHOCTh npusMbl. Ilapamnenenunern,
IPSIMOYTOJIBHBIM IMapajulesienuie] MW ero cpoicTBa. Ilmpammpa: nN-yrosnbHas nupamuia, I'paHU H
OCHOBaHHUE MUPaMUIbl; OOKOBAsl U MOJIHASI TOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U yCeUEHHAs MUpaMUaa.
OneMeHTHI IpU3MBbI U TUpaMusl. [IpaBuiIbHBIE MHOTOTPAHHUKU: MIOHATUE MPABUIIBHOTO MHOTOI'PaHHUKA;
IpaBWIbHAs MPU3Ma W NpPaBUIbHAS NUPAMUJIA; NPABWIbHAs TPEYroibHAas NMUPaMHMIa W IPABWIBHBIN
TteTpadap; KyO. IlperncraBieHne O MpaBWIIBHBIX MHOTOIPAHHUKAX: OKTAa’Jp, MOACKAa’dJp M HUKOCA3Ip.
CeueHus NpU3MbI U TIUPaAMUJIBIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENBHO TOYKH, MPSAMOMN, INIOCKOCTU. DJIEMEHTBI
CUMMETPUHU B IUPAMHUJIAX, TAPAJUIEIEIUIEAX, IPAaBUIbHBIX MHOIOIPAaHHUKAX.

Boblunicnenue 51€MEHTOB MHOTIOTPAaHHUKOB: pEOpa, aAuaroHanu, yriael. Iliomans OokoBoit
MOBEPXHOCTU U IOJIHOM TOBEPXHOCTH NPSIMOM MPHU3MBI, IJIOLIAJAb OCHOBaHWI, Teopema O OOKOBOM
HOBEPXHOCTH NpsAMOM mnpu3Mmbl. Ilnomans OOKOBOM NOBEPXHOCTH M TOBEPXHOCTHU IPABUIBHOMN
NUPaMUJIBI, TeOpeMa O IuIomanu yceu€HHoW mnupamuibl. [loHarue o6 o0néme. OOBEM mNHpPaMUIBI,
MPU3MBIL.

[Tono6usie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAsMU MOBEpXHOCTEH, 00bEMaMu
NOJOOHBIX Tl

11 KJIACC

Tesa BpameHus

[{unuHapuyeckas  TMOBEPXHOCTh,  00pasymoIHe  IMJIMHIAPUYECKOWM  TOBEPXHOCTH,  OCh
WIMHIpUYECKON moBepxHOCTH. L{unuHap: ocHoBaHUs U OOKOBask MOBEPXHOCTh, 0Opasyrolias U OCh;
I0MIa/1b OOKOBOM U MOJHOM MOBEPXHOCTH.



Konnueckas moBepXHOCTh, 00pa3yromnue KOHMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHHUYECKOM
noBepxHocTu. KoHyc: ocHOBaHWME M BepIIMHA, O0pasyromias M OCb; IUIOMIaJh OOKOBOH W TOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIKe U BHICOTa; OCHOBAHUS M OOKOBAs TOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IMameTp; IIoaab NOBEpXHOCTH cdepbl. BzanMmHoe pacnonoxeHue
cdepbl U IIIOCKOCTH; KacaTelbHasl IIIOCKOCTh K cepe; mIomaias cQepsl.

N3o00pakenue e BpalieHus Ha I1ockocT. Pa3BépTka LUIMHIpa U KOHYCA.

KomOuHammu Ten BpamieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMMCAHHBIM OKOJIO CQepsl;
cdepa, BliMcaHHAsi B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUS.

[Tonsitue 06 006bEéMe. OCHOBHBIE CBOICTBA 00bEMOB Tel. Teopema 00 00bEME MPAMOYTOJIHHOTO
napaenenunena u cieacteus u3 He€. O0bEM nnnmuHpa, kKonyca. O0bEM 11apa u iomanb chepsl.

[TonoGubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOIAASIMHU MOBEPXHOCTEH, 00bEMaMu
IMOJOOHBIX TEIL.

Ceuenus nunuHApa (MapaielbHO U MEPHEHAUKYISIPHO OCH), CeYeHMsI KOHyca (mapajuielibHOe
OCHOBAHUIO U IPOXOJIIEE Yepe3 BEPILNHY), CEUEHUs LIapa.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHcTBe. COXKEHNE U BHIMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha yucio. PasnoxkeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopaM. [lpaBuio mapamenenumnena.
Pewenne 3anad, CBSI3aHHBIX C IPUMEHEHUEM IIPABWII JIEUCTBUM C BeKTOpamu. IIpsmoyrosbHas cucrema
KoopAuHaT B npocTtpaHcTBe. Koopaunatel Bekropa. IlpocTeiimue 3a1aun B KoopaAuHaTax. YTOJI MEXAY
BekTOpaMu. CKaJIIpHOE MPOU3BEIECHNE BEKTOPOB. BhIunciaeHue yriioB Mexay NpsMbIMUA U IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBII METOJT IIPU PELLIEHUH F€OMETPUYECKUX 3a/1ay.



Ilnanupyemble pe3yJbTaThl

JINYHOCTHBIE pPe3yJIbTaThl

JImdHOCTHBIE  pe3yNbTaThl OCBOSHHUS MPOrpaMMbI  yueOHoro mpeamera «MaremaTHKa»
XapaKTEPU3YIOTCS:

I'paknanckoe BocniuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMKM OOYyYaroIlerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUUCKOTO OOINeCTBA, MPEICTABICHHEM O MAaTeMaTHYeCKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABICHUH, IPOIEAYpP TPAXKIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U TIP.), YMEHHEM
B3aMMOJICHCTBOBATH C COLMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMHU U Ha3HAUCHUEM.

IlaTpuoTHyeckoe BociuTaHueE:

c(OPMHPOBAHHOCTHIO POCCHMCKON TPAKAAHCKOM MICHTUYHOCTH, YBAXEHHS K MPONUIOMY U
HACTOAILLIEMY POCCHUMCKOM MAaTEMaTHKW, LEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKEHUAM POCCHICKHUX
MaTE€MaTUKOB U POCCUHUCKOM MaTeMaTUYeCKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHHUU B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEM POCCHUUCKOTO Hapona; cHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHMUsI, 3TUYECKOI0 MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HayKu U
JESATENIbHOCTHIO YYEHOT0; OCO3HAHHEM JIMYHOTO BKJIaa B IOCTPOCHHE YCTOWYMBOTO Oy IYILIETO.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKMM OTHOILICHHEM K MHPY, BKJIIOYas 3CTETUKY MATEMaTUYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, pELIEHUH, paCCYKICHHI; BOCIPUUMYMBOCTHIO K MATEMAaTUYECKUM acHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBHIO YMEHHUSI MPUMEHATh MATEMAaTHYECKUE 3HAHHMS B WHTEpEcax 370pOBOTO U
Oe3omacHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO (370pOBOE MHUTAHHE,
cOamaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryispHas (u3nuecKas aKTUBHOCTB); (U3UYECKOTO
COBEPILICHCTBOBAHMS, TP 3AHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIdy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K pa3IUYHbIM cdepam
npoecCHOHANBLHOM JEsITeNbHOCTH, CBS3aHHBIM C MaTeMaTUKOW H e€ TNPUITIOKEHUSMHU, YMEHHEM
COBEpINAaTh OCO3HAHHBIA BBHIOOpP Oynymied mpodeccur W peamu30BBIBATH COOCTBEHHBIE KU3HEHHBIC
MJIaHBI, TOTOBHOCTBHIO U CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSHKEHUU BCEU JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYAaCTHIO B PEIICHUM NPAKTHUYECKUX 3aaad
MaTeMaTU4YECKOU HAIIPaBICHHOCTH.

JK0JI0rn4ecKoe BOCIIUTAHME:

Cc(hOPMUPOBAHHOCTBHIO ~ DKOJIOTHYECKON  KYJIBTYphl, TOHUMAaHWEM  BIMSHHUS  COIHMAJIBHO-
SKOHOMHYECKHX TPOIIECCOB HA COCTOSTHUE MPUPOTHON M COLMATBLHOM CPEJlbl, OCO3HAHHEM TJI00aTbHOTO
XapakTepa HKOJOTMYECKUX MpoOJieM; OpHeHTalueld Ha NpPUMEHEHHE MaTeMaTUYeCKUX 3HaHUU Ui
pelieHus 3a1ad B 00JaCTH OKpPY)KAloIIeH cpeipbl, MIAaHUPOBAHUS MOCTYMKOB M OIEHKH WX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYKAOIIEN CPEIBI.

I{eHHOCTH HAYYHOTO MTO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH W OOIIECTBEHHOHN MPaKTUKU, MOHUMAaHUEM MaTeMaTHYeCKOW HayKH Kak cepbl demoBeuecKoi
JEATeIIbHOCTH, ATANlOB €€ pa3BUTHUS W 3HAYMMOCTH MJIA PA3BUTHUS LIHUBUIM3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU M MaTEeMaTHYeCKOM KYJIbTYpOM KakK CpEICTBOM TMO3HAHUS MHpPA; TOTOBHOCTBIO
OCYILIECTBJIATH NPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.



MertanpeameTHble pe3yJabTaThl

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHUS TNpOrpamMMbl  ydeOHOro mpeamera «MaTeMaTHKa»
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCAIbHBIMU
KOMMYHUKAMUBHBIMU OCLLCBUSMU, YVHUBEPCATbHIMU PeSYISMUSHIMU 0eUCMEUAMU.

1) Vuueepcanvuvie noznasamenvHvle Oeilicmeus, obecneuusarom @opmuposanue 6Aa308blx
KOZHUMUBHBIX NPOYECcco8 00yuarowuxcsi (0c6oeHue Memooo8 NO3HAHUA OKPYHICaArwe2o0 mupa;
npUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayutl, ymeHuil pabomams ¢ uHgopmayuetl).

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIESCTBEHHBIC IPU3HAKA MAaTEeMaTHICCKUX OOBEKTOB, MMOHATHIHA,
OTHOIICHHH MEXIy IOHATUAMHU; (HOPMYJIHPOBATh ONPEICICHUS IOHATHH, YCTaHABIIMBAThH
CYIIIECTBEHHBIN MPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS JIJIsl 0000IIEHUS U CpaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHAIH3A;

BOCIIPUHUMATh, (HOPMYIHpOBaTH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M WM TPOTHBOpEYHs B (akTax,
JAHHBIX, HAONIOJCHUSAX W  YTBEPXKICHHSX; IMpelylaraTb KPUTCPUU ISl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPCUHIA,

JeNaTh BBIBOABI C HCIOJb30BAHUEM 33aKOHOB JIOTUKU, JCAYKTUBHBIX W WMHIYKTUBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

NPOBOJIUTh CAMOCTOSITENILHO JO0Ka3aTeIbCTBA MATEMATUYCCKUX YTBEPKICHHN (MPSIMbBIE U OT
NPOTHBHOTO), BBICTPAMBATh APryMEHTAIMIO, TPUBOJAUTH TIPUMEPHl U  KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOUpPATh Croco0 pelreHus: yueOHOU 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILCHUS,
BEIOMpaTh HAHOOJIeE TIOIXOSIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbie nccienoBarenLcKue 1eHCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUM HMHCTPYMEHT IO3HAHUS;, (OPMYyJIHPOBATH
BOIPOCHI, (PUKCHPYIOIIUE MPOTUBOpEYHE, IMPOOJIEMy, YCTaHABJIMBAaTh HCKOMOE W JAHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITHI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHUE 110 YCTAaHOBJICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIIECCa, BBISBICHHIO 3aBHCUMOCTEH
MEXIy 00bEKTaMH, SIBIICHUSIMH, TPOIIECCaAMU;

CaMOCTOSITENILHO (OPMYJIHPOBaTh OOOOIIEHUST W BBIBOJBI IO pE3yJibTaTaM IPOBEIEHHOTO
HAOJTFOICHNUS, KCCIIEIOBAHNUS, OLICHUBATh JJOCTOBEPHOCTH MOJIYUYECHHBIX PE3yIbTaTOB, BHIBOJIOB H
0000I1IEHMI;

HpOFHO?;I/IpOBaTI) BO3MOKXHOC pa?,BI/ITI/Ie npouecca, a TAK)XXEC BBIABHUI'ATH HpCZ[HOJ'IO)KeHI/Iﬂ 0O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBIABIIATh JeDUIUTHI MH(OpMAIMK, TaHHBIX, HEOOXOAMMBIX JJISi OTBETa HA BOIPOC M JUIA
pelleHus 3a1a4H;

BBIOMpaTh  MHPOPMALMIO W3  HUCTOYHMKOB  Pa3lIMYHBIX  TUIOB,  AHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTh M HWHTEPIPETUPOBATh HHPOPMALMIO PA3IUYHBIX BHIOB U  (QopM
MpeJICTaBICHHUS;

CTPYKTYpUPOBaTh HMH(OpMAINIO, MPEACTABIATh €€ B PAa3IUYHbIX (OPMax, WILTIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAJEKHOCTh MHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.



2) VHueepcanvhvle KOMMYHUKAmMu@Hble Oelicmsusi, 00ecneyusarom  coopmupo8aHHoCns
COYUANbHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

® BOCIPUHHUMATH B (POPMYITUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBUSAMH H LEISIMU OOIICHUS;
ACHO, TOYHO, TPAMOTHO BBIpaXaTb CBOK TOYKY 3PEHHUS B YCTHBIX M IIMCBbMEHHBIX TEKCTax,
JlaBaTh MOSACHEHUS 110 X0y PEIICHUS 3a]a4l, KOMMEHTUPOBATh MIOJIYyYCHHBIN PE3ysIbTarT;

e B X0/€ OOCYXIEHMsS 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYKIaeMOHl TeMbl, IpPOOIEMBI,
pelaeMon 3aJa4d, BBICKA3BIBATH MJICH, HALIEJICHHBIC HA IOMCK PEIICHHUS; CONOCTABIATH CBOU
CYXJIEHUS C CY)KICHHUAMH JPYIHX yYaCTHUKOB JUANOTa, OOHAPYKHUBATh Pa3JInYMe U CXOJICTBO
NO3HILINI; B KOPPEKTHOH (hopme PopMyInpoBaTh pa3HOTIIACHS, CBOM BO3PaXKEHHUS;

® [IPEACTaBIATh pE3YJNbTAaThl PELIEHUS 3aJayd, OKCIEPUMEHTA, MCCIENI0BaHUsA, IIPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3a7ady MpE3eHTAuH |
0COOEHHOCTEH ayTUTOPHH.

CorpyanunuecTBo:

e [IOHMMaThb M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M HHAMBHIYalIbHOH pPabOThHl IpH
pelieHny Y4eOHBbIX 3aJay; I[PUHUMATh I1€JIb COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATh
OpraHU3allMI0 COBMECTHOW pabOTHI, pacHpenensiTh BHIBI PadOT, JOTOBAPHBATHCSA, O0OCYKIATh
npolecc 1 pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKUX JIIOIEH;

e y4YacTBOBaTh B TPYNNOBBIX (opmax paboTsl (0OCyxIeHHs, OOMEH MHEHUI, «MO3TOBBIE
IITYPMBI» U WHBIE); BBIIOJIHATH CBOIO 4acTh pabOThl MU KOOPIMHHPOBATH CBOM JCHCTBUS C
JPYTUMH 4YJ€HAMHM KOMAaH/bI; OLIEHWBAaTh KayecTBO CBOErO BKJIaJa B OOWIMI HPOAYKT IO
KpUTEPUSIM, CHOPMYJIUPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pezynamuensie Oeiicmeus, obecneuugaiom Gopmuposanue CMbICIOBbIX

VCMAHOBOK U HCUBHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

®  COCTaBIJIATH IUIAH, AJITOPUTM PELICHMS 33a]a4H, BBIOUpATh CIOCO0 pEeIIeHus ¢ yuEéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

e BJAJeTh HaBBIKAMHU IO3HABATENbHON pedIeKCHM KaK OCO3HAaHUS COBEPILAEMbIX JIEHCTBHHA M
MBICIUTENIBHBIX ~ TPOLECCOB, HX  pE3yJlbTaTOB; BIAJETh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelIeHrs MaTeMaTHUeCKOH 3aauu;

® [peABUAETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEIIEHUU 3aJaud, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlIECHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIeJIU U YCIOBUSAM, OOBACHATH MPUUUHBI TOCTHXKEHUS UITU
HEIOCTHXKEHUS  pe3yJabTaTOB  JEATENbHOCTH, HAaXOMUTh  OMMOKY, JaBaTb  OLEHKY
nproOPETEHHOMY OTIBITY.

IIpeaMeTHbIe pe3ybTaThl
10 KUIACC

OnepupoBaTh MOHATUAMH: TOUYKA, IPsMasi, INIOCKOCTb.

IIpuMeHATh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEIIEHUN T€OMETPUYECKUX 3a]1a4.
OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U MEPHIEHAUKYIISIPHOCTD NMPSAMBIX U TNIOCKOCTEH.
KnaccugunupoBars B3auMHOE pacloIokKeHNe MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.



OmnepupoBaTh MOHATUAMU: JBYIPaHHbIN yroJ, IpaHu ABYTPAaHHOTO yria, peOpo IBYTrpaHHOIO yIIa;
JMHEWHBIN YroJ JBYIPaHHOTO yIJIa; TpajyCHas Mepa JABYTPaHHOTO yrJa.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBITYKJIBIH M HEBBITYKJIBIH MHOTOTPAaHHHK, 3JIEMEHTHI
MHOI'OI'paHHMKA, IPAaBUJIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IMpamMuaa; MpU3Ma, MPSIMOYTOJIbHBIN
napaenenurnes, Kyo).

KnaccugunupoBarb MHOTOTpaHHUKH, BBIOMpAash OCHOBAaHHUS Ui KiaccH(UKanuu (BBITYKIBIE U
HEBBIIYKJIbIE MHOTOTPAHHUKHU; IPABUIbHBIE MHOIOIDAaHHUKH; HpPAMblE U HAKJIOHHBIE IPU3MBI,
napaiesIeune isl).

OnepupoBaTh MOHATUAMU: CEKYIAs INIOCKOCTh, CE4EHNE MHOTOIPAaHHUKOB.

OOBSICHATH NPUHILIMIIBI IOCTPOEHUS CEUEHUH, UCIIO0Nb3YsI METO/L CIIE/I0B.

CrpouTh ce4eHHss MHOIOIPAaHHUKOB METOJIOM CJIEIOB, BBIIIOJIHATH (BBIHOCHBIE) INIOCKUE YEPTEKU
U3 PUCYHKOB IPOCTHIX O0OBEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHHE TEOMETPUYECKUX BEJIMYMH MO 00pasliaM WM alropuTMawm,
NPUMEHSST U3BECTHBIC AaHAIMTHYECKUE METOABI MPH PEIICHUHM CTaHJAPTHBIX MAaTeMaTHYECKHX 3a/1ad Ha
BBIYHMCIICHHE PACCTOSIHUM MEX1y ABYMS TOUKAaMH, OT TOYKHU JIO MPSIMOM, OT TOYKU JO MIOCKOCTH, MEXKY
CKPELIMBAIOILUMUCS MPSIMBIMH.

Pemate 3amaun Ha HaxoXXIEHHE TEOMETPUYECKMX BEJIMYMH MO 00pas3liaM WM alropuTMawm,
NPUMEHSST U3BECTHBIE aHATMTHUECKUE METOMABI MPU PEIICHUH CTAHJAPTHBIX MAaTEeMaTHYECKUX 3a7ad Ha
BBIUUCIICHUE YIJIOB MEXJy CKPEUIMBAIOIUMUCS HPSAMBIMU, MEXIYy HPSAMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYI'PAHHBIX YTJIOB.

Bbrancnare 00bEMBI M TUIOMAM TIOBEPXHOCTEH MHOTOTPAaHHHKOB (TMpHU3Ma, MUpaMUaa) C
IpPUMEHEHUEM (POPMYI; BBIUMCISATH COOTHOLIEHMSI MEXIY IUIOIAJsMU IOBEpXHOCTEH, 00BEMaMu
HOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMM: CUMMETPHsI B IPOCTPAHCTBE; LIEHTP, OChb U IIOCKOCTb CUMMETPHH;
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGPOPMALUMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumeHsTh reoMeTpuueckue (HakThl U PEIICHUs] CTEPEOMETPUUECKUX 3a]ad, MPeAroaraonmx
HECKOJIbKO LIaroB PeLIeHHUs], €CIH YCIIOBUSI IPUMEHEHHUS 3aJIaHbl B IBHOM (opMe.

[TpuMeHsTh mpocTelilne MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPY PELIEHNUN CTEPEOMETPUUECKHX 3a1ad.

[TpuBOANTE MpUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE M JKU3HHU, paclo3HaBaTb
IPOsIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[TpuMeHSTHh Oy4YEeHHBIC 3HAHHUS Ha MPAKTUKE: aHAJTM3UPOBATh PEaTbHBIC CUTYAIlMH M IPUMEHSThH
U3y4eHHbIE TOHATHUA B IpOIlecce MOUCKAa PELIeHHs MaTeMaTHYeCKu CPOpPMYJIHPOBAHHOW MpPOOIEMBI,
MOJICIUPOBaTh pEajbHbIE CUTYallMM Ha $3bIKE TE€OMETPUH, HCCIEA0BaTh IOCTPOSHHBIE MOJENU C
UCIIOJIb30BaHUEM T€OMETPUUYECKHUX IOHATUH M TeopeM, amnmapara aiareOpbl; peliaTh MpaKTHYeCKHe
3a/1a4yM, CBSA3aHHbIE C HAXOXKICHHUEM F€OMETPUUECKUX BEIUYUH.

11 KUIIACC

OnepupoBaTh TOHATHUAMU: LMIUHAPUYECKas MOBEPXHOCTh, 00pasylolye NHINHAPUYECKON
MOBEPXHOCTH; LWIMHJP; KOHHYECKas IMOBEPXHOCTb, OOpa3yloIIHe KOHMYECKOH MOBEPXHOCTH, KOHYC;
cdepuyeckas HOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (LWIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus.



KnaccudumupoBars B3anMHOE pactoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM
CJIOH, OCHOBAHHKE IIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbruucnate 00BbEMBI M IUIOMIAM TOBEPXHOCTEH TEN BpPAIICHUS, TEOMETPHUYECKHX Tl C
npUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHUK, BIUCAHHBIA B cepy M ONMHMCAHHBIA OKOJO Cdepsl;
C(bepa, BIIMCAHHAA B MHOI'OI'PAaHHUK WJIA TCJIO BPAILICHUA.

BBIUUCIIATE COOTHOMICHHUS MEXTY TUIOIIASIMH TOBEPXHOCTEH M 00BEMAaMHU TIOJJOOHBIX TEIL.

H300pakaTh n3ydaemMbie GUTYPHI OT PYKH U C IPUMEHEHHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHUE YEPTEKU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (pUTYD: BUA CBEPXY,
CcOOKY, CHU3Y; CTPOUTH CEUECHHUSI TeJl BpAIICHUSI.

W3BnekaTh, WHTEPIPETHPOBATH H NpPeoOpa3oBbIBAaTh HHPOPMALHUIO O IPOCTPAHCTBEHHBIX
TeOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKAX U PUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

Brimonaare ﬂeﬁCTBHﬂ CJIOKCHUS BCKTOPOB, BbBIYMTAHUA BCKTOPOB M YMHOKCHHSA BCKTOpa Ha
YKCII0, OOBSCHAThH, KAKUMU CBOWCTBAMH OHH 00JIaJIaf0T.

[TpuMeHSTH IPaBUIIO apAJLICIICIHUITC .

OnepupoBaTh NOHSTHUSIMHU: JEKAPTOBbl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpPA, YroJl MEXIy BEKTOPAaMH, CKAIIPHOE IPOM3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxomuTh CyMMy BEKTOPOB M IPOU3BEICHHE BEKTOpPAa Ha 4YHCIO, YIOJI MEXIy BEKTOpaMH,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATh BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMeTpudeckue (HakThl VIS PEIICHHUS CTEPEOMETPHUSCKUX 3aj1ad, MPEANoIararonmx
HECKOJIbKO IIaroB PEIICHHMSI, €CIIU YCIIOBHS IPUMECHEHUS 3a/IaHbl B SIBHOU (hopMme.

Pemath mpocteiinme reoMeTpuIecKre 3a/1a9i Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia.

Pemratn 3ala4u Ha AOKa3aTCJIbCTBO MATECMATHYCCKUX OTHOIIIEHUN U HaXO0XACHUC T'COMETPUUCCKUX
BEJIMYMH 10 oOpa3laM WM aJropuTMaM, MPUMEHSS U3BECTHBIE METOJbI MPU PEIICHUH CTaHIapPTHHIX
MaTeMaTUYECKUX 3a/1a4.

IIpuMeHATh mpocCTEHIIne MPOTPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI
IIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad.

[TpuBOIUTE TpUMEpHl MaTEeMATUUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KU3HH, PACIIO3HABATH
MPOsIBIICHUE 3aKOHOB F€OMETPHH B HCKYCCTBE.

IIpuMeHATh MOoNy4eHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEaJIbHbIE CUTyallul U NPUMEHSITh
U3YYEHHbIE MOHATUS B IpOLiEcCe IMOMCKAa PELIeHHs] MaTeMaTH4ecKH CPOpPMYIUPOBAHHON MHpPOOIEMBI,
MOJICJIMPOBATh pEalbHbIE CUTyallMM Ha S3bIKE TEOMETPUHU, HCCIEeNOBaTh TMOCTPOCHHBIE MOJENHU C
UCTIONIb30BAaHUEM TE€OMETPUUYECKUX TOHATUH U TEOopeM, amnmapara aireOpbl; pemiaTh MPaKTHYECKUe

3ala4i, CBA3AaHHBIC C HAXOKIACHUCM I'COMCTPHUICCKUX BCINYHNH.



TemaTnueckoe INIaHUpPOBaHue

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
L Beexerine s crepeomeTpitio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHUi https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IToypo4Hoe muIaHMpOBaHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsAMasi, TIOCKOCTbh,
npoctpanctBo. [IpaBuna
1/1506 I;)KeHI/I}I Ha pnc Kax: 1 Bubmiorexa LIOK
p pHCYHKax: https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeHBI OTPE3Ka
[TonsTus: nepecexaronmecs
P = bubmmoteka IIOK
TJIOCKOCTH, TEepeCceKarorecs npsmas 1 https://m.eds00.ru/2d8a9c99
1 TUTOCKOCTH " '
[TonsTus: nepecexaronmecs
P m bubmmoreka IIOK
TJIOCKOCTH, TEepEeCceKarorecs npsmas 1 https://m.edsoo.ru/db685e73
1 TUTOCKOCTH " '
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax
HavanwsHbie cBeneHNs 0 Kyoe u
JLeny Y 1 bubmuoreka [{OK
[TPAMIIE, 1X PAsBEPTICH 1 MOACIH. https://m.eds00.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
HauanpHabie cBenenus o kyoe u
seHy Y 1 bubmuoreka [{OK
[TIPAMHULE, UX PASBEPTKH H MOJICIH. https://m.edso00.ru/3d8ffd32
CeueHusi MHOTOIPaHHUKOB T '
[TousiTHE 00 aKCHOMATHYECKOM 1 bubmuorexa [{OK

MMOCTPOCHUHU CTCPCOMCTPHUU: AaKCUOMBI

https://m.edsoo.ru/0Occ5c4fe
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CTECPCOMETPHHU U CICACTBUA U3 HUX

Ilonsatue 06 akCHOMATUYECKOM

bub6nmoreka [IOK

8 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI https://m.edso0.ru/239¢8cb4
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 IIOCTPOEHHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LIOK
p p pHi: https://m.eds00.ru/65c6b106
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
10 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmnorexa [IOK
p p pHi: https://m.edso0.ru/258fc245
CTepEOMETPHUU U CIEACTBHS U3 HUX
BsaumHoe pacronoxeHue npsiMbix B
IIPOCTPAHCTBE: MEPECEKAIOLINECS, bu6mmoteka [JOK
11 .
NapajuiebHbIE U CKPEIINBAIOIINECS https://m.edso00.ru/1a2520f6
psIMbIC
[TapaniensHOCTh NPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
12 napajuJieiabHble 111) ;IMI:Je B bubmnorexa [JOK
P P N https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIeIbHOCTh TPEX
MPSIMBIX
[TapaniensHOCTh NPSMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubnmnorexa [JOK
[TapamienbHOCTh IPSAMOU U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTI1Bl ¢ COHANpaBIeHHBIMU bubnnorexa [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuoteka [IOK
[apajienbHbIe IIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX INIOCKOCTEN bubmuoteka [IOK
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[Ipocreiiine npocTpaHCTBEHHBIE

https://m.edso0.ru/e504d656

bubnunoreka LIOK

19 (uryps1 Ha ILIOCKOCTH: TETPas.p, https://m.edso0.ru/4a28dc02

KyO, apajuiejenunes
. bu6nmoreka IIOK
20 Hocrpoetue ceenuit https://m.edsoo.ru/1d434dO0f
N bubmuorexa [IOK

21 Hoctpoere ceuenmii https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme

29 "[IpsiMble ¥ TIOCKOCTH B bubmmoreka [JOK
npoctpanctse. [lapauienbHOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IUIOCKOCTEMR"
n .

23 miockocts: nepenukypibic Bubmiotexa LIOK

- HICPTICH/MKY D https://m.edsoo.ru/b19f6a5d

IpsIMble B IPOCTPAHCTBE

24 [IpsimMble napasienbHble U bubnuoreka [IOK
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble mapainienbHble U bubmmnoreka HOK
MEPIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak neprneHuKyIsspHOCTH bubmuoteka [IOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/f85bfc46

27 IIpu3Hak neprneHauKyJISpHOCTH bubmmnoreka HOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubmuoreka [IOK
NEPIEHIUKYIIAPHON IIJIOCKOCTU https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuorexa [IOK
MEePIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsmon bu6muoreka [JOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE: Bumorexa LIOK

31 paccTosiHuE OT TOUKH J0 MJIOCKOCTH,

paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

https://m.edso00.ru/33c477d3
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[leprnieHIUKYNSIp U HAKIIOHHBIE:

32 paccTosiHre OT TOYKH JI0 TIIOCKOCTH buGnuorexa LIOK
9 ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT NMPSAMOM J0 IMIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 panCTOSIfII/IeyOT I;O‘IKI/I JI0 TIIOCKOCTH bubmorexa LIOK
. ’ https://m.edsoo.ru/a5b7b8e3
paccTostHue OT NMPSAMOM J0 MIIOCKOCTH
[lepnenauKymnsp U HAKIOHHBIE:
34 pacpcmafmeym IT)quH JI0 IIJIOCKOCTH bubmorexa LIOK
. ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOM J0 MIIOCKOCTH
35 VYTIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY bu6mmoteka [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroi, TUHEHHBIN yros bu6mmoteka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yromi bubnuorexa [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
I1 i
| Mt Bumorera LOK
nﬁocxomeﬁp FHIYIED ABYX https://m.edsoo.ru/ec3e2da3
I1 i
| Moo mceror Bumorera LOK
nﬁocxomeﬁp FHIYIED ABYX https://m.edsoo.ru/ed9e2a8e
I1 i
o | Do mceroh Bumorera LOK
nﬁocxomeﬁp FHIYIED ABYX https://m.edsoo.ru/ba75dc57
41 TeopeMa 0 TpEX NepHeHAUKYIIApax bubmaorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmorexa [IOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX MepneHIUKYISIpax bubmnorexa LIOK
https://m.eds00.ru/9f246736
44 KonTponbHas padora no temam bubmuoteka [IOK

"[lepneHIMKYISIPHOCTD NPSIMBIX U

https://m.edsoo.ru/5b971ef3
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~ 1

mrockocteil" u "YTiasl MexIy
IPSIMBIMU U TIOCKOCTSIMU"

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOTPaHHUKA,

bub6nmoreka [IOK

45 BRIIYRJIBIC 11 HEBBITTYICIBIC https://m.edsoo.ru/2d24e873
MHOTI'OI'DaHHHKH; pa3BEPTKa
MHOTOTpaHHUKA
IIpu3ma: N-yrosibHas Npu3Ma; rpaHu U
16 OCHOBAHUS IIPU3MBI; IIpsIMast U Bbu6mmotreka [JOK
HaKJIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I0JIHAsI TIOBEPXHOCTb MTPU3MBbI
47 [Tapannenenunen, NpsMOyTOJIbHBII bubmmoreka [JOK
MapajuiesenuIiel U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuna: N-yrosibHas nupammuaa,
I'pPaHU ¥ OCHOBAHUE MUPAMMU/IBL;
48 GIZ)KOBaH Y TIOJTHAs HOBSpXH(;HCT; bubmiorexa LIOK
N https://m.edsoo.ru/fblcd0a5
MIUPaMU/Ibl; IPaBUIIbHAS U yCeUEHHAs
nupamua
[IpaBriIbHBIE MHOTOIPaHHUKH:
MOHSTHE MPABUIHLHOTO
49 MHOI'OTPaHHUKA; IIPaBUJIbHAS IPU3Ma bubmmnoreka HOK
U IIpaBUJIbHAS NTMpAMUA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas NUpaMua u
MIpaBWIbHBIN TeTpa’ip; KyO
[IpeacraBnenue o MpaBUIBHBIX
50 MII{)oforpaHHHKax: oiTaanp bubmorexa [IOK
’ https://m.edsoo.ru/a0fdd5bf
JOJIEKa’p U UKOCAdIP.
CummeTpust B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,
51 MIPSIMOM, TUTOCKOCTH. DJIEMEHTHI bubmuoreka [{OK

CUMMCTpPUH B IIUpaMUax,
nmapajjiejcnmieaax, nmpaBUiIbHbIX
MHOT'OrpaHHUKax

https://m.edsoo.ru/b9e777d9
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Brranciaenue 31eMEHTOB

52 MHOTOTPAaHHHUKOB: pEOpa, AUaroHaaIn bubmorexa HOK
) ’ ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
53 mpuswel, rious ochosaru Bubaworerca LIOK
PH3MBI, TLTOTHAD | > https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI TOBEPXHOCTU
MPSAMON MPU3MBbI
ITnomaabs 60KOBOIM TOBEPXHOCTH M
54 mupavie, Teopeva o miou Bubawoterca LIOK
P f[ » TeOp mai Y https://m.edso0.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOM
ITHPAMHIBI
55 KonTponbhas pabota no teme bubmmoreka [JOK
"MHororpanHuku" https://m.edsoo.ru/a95f5c04
. bubnunoreka LIOK
56 Ilonarre 06 0bnéme https://m.edsoo.ru/7ad0020b
. bu6nmorexa LIOK
57 O6BEM mHpaMp L https://m.edso0.ru/235171b3
N bubmmoteka IIOK
58 O6BEM mHpaMp L https://m.edsoo.ru/f47dfefd
. bubnmorexa LIOK
59 O6néu nupavm L https://m.edso0.ru/79¢10312
N bubmmoteka IIOK
60 O6BEM mHpaMp L https://m.edsoo.ru/2faadc3f
. but6mmorexa [IOK
61 O6BEM MpH3MbI https://m.eds00.ru/79853608
. bubnunorexa LIOK
62 O6néum npH3MEL https://m.edsoo.ru/1e053890
N but6mmorekxa [IOK
63 O0nEM mpH3MEI https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme bu6muoreka [JOK

"O06bEMBI MHOTOTPAHHUKOB"

https://m.edsoo.ru/28a6573c
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66

[ToBTOpeHME, 0000IIEHNE
CHCTeMaTHu3alus 3HaHUH.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3alMsl 3HAHUH.
Beluncienue paccTosHUAN: MEXIY
IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOIA,
OT TOYKH JI0 IIJIOCKOCTH, MEXKAY
CKPEILMBAIOINUMUCS IPSIMBIMU

bu6nmorexa [IOK
https://m.edsoo.ru/098bedad

bub6nmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

68

I'onoBast KOHTpOIBHAS paboTa

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3alNsl 3HAaHUM.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINUMHUCS IPSIMBIMH,
MEXIy NPSAMOM U IJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnuoreka [{OK
https://m.edsoo.ru/b9146bc0

bubnunoreka LIOK
https://m.edsoo.ru/56765e8hb
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: neHTp, pagnyc,
1 I/(Ii;.l\feT ; HJ'II()) Ila Llr)loll)seﬂxiocm 1 buGnuorexa LIOK
A p; Ha p https://m.edsoo.ru/0341bc2b
cdepsl
B3anmHoe pacnionoxenue chepsl u
P bep bubnnorexa [JOK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1 .
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol
3 N3obpaxkenue chepsl, mapa Ha 1 Bbu6motreka [JOK
mockocTd. CeueHus mapa https://m.edso0.ru/bc15f7f2
Hunuaapuyeckas MOBEPXHOCTb,
oOpa3zyromue NUINHIPHIECKOM bubmuoreka [IOK
4 . 1 .
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas
5 MMOBEPXHOCTh, 00pa3yroias u oCh; 1 bubnnorexa [JOK
IUIOIAIh OOKOBOU M MOJHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muinHapa Ha
IUIOCKOCTH. Pa3BépTka nunuHpa.
6 CeueHns nuIMH pa (nnicxocfffo 1 bubmaorexa LIOK
I AP ’ https://m.eds00.ru/016e25eb
napajuienbHON UITH
MEPIEHIUKYIISIPHON OCH IMJIMH]IPA)
Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn bubnuotexa [JOK
7 1 .
IMOBEPXHOCTH, OCh U BEPIIIMHA https://m.edso0.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTH
8 Konyc: ocHOBaHME U BEpILINHA, 1 bubmuoreka [IOK
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o0pa3yroliasi ¥ 0Ch; IUIONIA/b
OOKOBOM U MMOJIHOW TOBEPXHOCTH

Yceu€HHbII KOHYC: 00pa3yromme u

https://m.edsoo.ru/897dd3b2

bubnunoreka LIOK

d BHICOTA; OCHOBAHHA 1 OOKOBaA https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KoHyca Ha
wiockocT. Pa3Béprka koHyca.

10 Ceuenus koHnyca (TJIOCKOCTBIO, bubnmnoreka HOK
MapasieIbHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIEH yepe3
BEPILKHY)

11 KomOunanus ten BpamieHus u bubnunoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B bubnnorexa [JOK
MHOT'OTPaHHUK WJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubnuoreka [{OK
CBOICTBa 0OBEMOB TET https://m.edso00.ru/26a03fb7

. bu6nmorexa LIOK
14 OOBEM mammpa, KowHyca https://m.edso0.ru/5513d87b
N bubmmoteka IIOK

15 O61ém mapa u noma chepe! https://m.edsoo.ru/d189bde2
[TogoOHEbIE TeNa B MPOCTPAHCTRE.

16 CoOTHOILIEHUS MEXKTY TUIOMIAIIMHU bubmmoreka [JOK
MMOBEPXHOCTEH, 00bEMaMM https://m.edso0.ru/810cfleb
MOTOOHBIX TET

17 KonTponbHas padbota no temam bubmuoreka [JOK
"Tena Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IIIOCKOCTH U B bu6muoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Crno)xeHue ¥ BRIYMTAHHE BEKTOPOB bubnuoteka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

https://m.edsoo.ru/23f4f089
bubnunorexa LIOK

20 YMHOKEHHE BEKTOPa Ha 4HCIO https://m.edsoo.ru/dee379eb
P N

21 nexommnaapuy necropav. Bu6miorera LIOK

p pam. https://m.edsoo.ru/a28fd74e

[IpaBuio napannenenunena

2 npmwencamen rpaann aeterai Bu6miorera LIOK

P p A https://m.edsoo.ru/5a827900

BEKTOpaMH
K i .

25 pu pemenm reoverprsecknx u6miorera LIOK

pHp p https://m.edsoo.ru/d3alfe30

3a1a4y
[IpssMmoyronbHas cucrema

24 KOOPJIMHAT B MPOCTPAHCTRE. bubmmoreka [JOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/la4¥ B KOOpJIMHATAX

o5 Yron Mexay BEKTOpaMH. bubmuoreka [IOK
CxkanspHoe MpOu3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brruucnenue yrios Mexy bubnmorexa LIOK
MIPSIMBIMU U TUIOCKOCTAMM https://m.edsoo.ru/8efbe78e

| et e B 10K

p " P https://m.edso0.ru/77c22fc5

IIPOCTPAHCTBE
[ToBTOpenue, 0600IIEeHNE U

o8 cucreMarusanus 3HaHuid. OCHOBHbIE bu6muoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpEeHUE, 06001IEHNE 1

29 cucreMmaru3anus 3HaHui. OCHOBHEIE bubnunorexa LIOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH

30 [ToBTOpeHME, 0000IICHNE 1 bu6mmoreka [JOK



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

cucTeMaTu3alMs 3HaHui. 3agaqu
IJITAHUMETPUHU U METOJIbI UX
perieHus

https://m.edsoo0.ru/7491efe0

[ToBTOpEeHME, 0000IIEHNE U

31 cHUcTeMaTHu3alvs 3HaHWK. 3amauun 1 bubmuorexa [JOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHue, 06001IIeHNE 1

32 cucremaTusanus 3HaHuii. OCHOBHBIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

bubnuoreka [{OK

33 T'onosas konTponLHas padora 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600MIEHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/f465d10e

OBILIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

Y4eOHO-MeTOAMUYECKOE OOecTiedeHre 00Pa30BaTeIbHOTO MPOoLecca
Oo6s13aTe/IbHBbIE Y4eOHbIE MATEPUAJbI VIS yYeHUKA

MaremaTuka: anreOpa u Havyajga MaTeMaTHYeCKOTO aHanu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u npyrue, AKIuoHEpHOE 00IIeCTBO
«MznatensctBo «IIpocBemienues

Hu¢poseie o0pasoBaTebHBIE pecypchl M pecypcebl ceTu UHTepHeT

Hudposas obpazoarenpHas miaThopma AKmace
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