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INOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMmma ydeO6HOTO Kypca «l'eomerpusi» 6a30Boro ypoBHs i oOydaronuxcs 10 —
11 kiaccoB pazpaborana Ha ocHOBe DenepaabHOr0 rocyIapCTBEHHOTO0 00pa30BaTEeIbHOTO CTaHIapTa
cpeaHero obmero oOpa3oBaHusi, ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHM, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY 0Opa30BaHMIO, M TPAIUIUN pOCCUIiCKOro oOpazoBaHus. Peanmuzanusi mporpamMmbl
o0ecrieurBaeT OBJIaICHIE KIFOUYEBBIMA KOMITCTCHIIUSMH, COCTABIISTFOIUME OCHOBY JUISI CAMOPA3BHUTHS
U HEMPEPHIBHOTO O0pPA30BaHMs, IEIIOCTHOCTh OOIIEKYJIBTYPHOTO, JINYHOCTHOTO M ITO3HABATEIBHOTO
Pa3BUTHS TMYHOCTH O0YJAIOLITIXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpHH Ha YPOBHE CPEeHEro 001Iero oopazoBaHus 00ycioBieHa
NPAaKTUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OOY4YEHHUSI T€OMETPHH B
HalpaBI€HUU  JIMYHOCTHOIO  pa3BUTHs  oOydarommuxcs, (opMupoBaHus  (YHKLIHOHATIBHON
MaTeMaTHYeCKOM IPpaMOTHOCTH, U3YYEHUS APYTruX Y4eOHBIX AUCUUIUIMH. Pa3ButHe y oOyuarommxcs
IPaBUIbHBIX MPEICTABIEHUH O CYIIHOCTH U IPOUCXOXKICHUHM TI'EOMETPUYECKUX aOCTpaKIMH,
COOTHOUICHUH PEAIBHOIO U UICAIBHOI0, XapaKTepe OTPaKCHUSI MAaTEMaTUYECKON HAyKOH SIBICHUH U
IPOLECCOB PEAJIbHOTO MHpa, MECTE€ TIEOMETPUUM B CHCTEME HAyK W POJIM MaTeMaTH4eCKOIo
MOJICIUPOBAaHMsI B HAyYyHOM IIO3HAHUM M B MPAKTUKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS YyYalUXCsA, a TaKKe KaueCTB MBIIUICHUS, HEOOXOAMMBIX i aJanTalud B
COBPEMEHHOM OO0I1[ECTBE.

['eomeTpus sBIsETCA OHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus,
TaK Kak o00ecrneunBaeT BO3MOXKHOCTb H3y4Y€HHMs KaK JUCLUUIUIMH  €CTeCTBEHHO-HAYy4HOU
HaIpaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MpblluieHue, GopMupyeMoe NMpu HU3YyYEHHH OOY4YaroIMMUCS MOHSATUHHBIX OCHOB
TE€OMETPUH U TOCTPOSHHUH IICTIOYKH JIOTUYECKUX YTBEPXKICHHH B XOJI€ PEHICHUS T€OMETPUYECKHX
3aJa4, yMEHHE BBIJIBUTaTh U ONPOBEPraTh I'MIIOTE3bl HEMOCPEICTBEHHO UCIOIB3YIOTCS MPH PEeIeHUH
3aJa4 €CTeCTBEHHO-HAYYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (pU3HUKH.

YMeHue OpHeHTHpOBAaThCS B IMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTAX
JeSITeNIbHOCTH 4enioBeka. OpueHTalusl 4eloBeKa BO BPEMEHM U IMPOCTPAHCTBE — HEOOXOIUMOe
YCIOBHE €ro COLMAJIbHOrO OBbITHSA, (OpMa OTpakeHHsI OKPY)KAIOLIEr0 MHUpPA, YCIOBHE YCIIELIHOTO
MO3HAHUS M AKTUBHOIO MpeoOpa3oBaHUs JeicTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMHU
oOpa3amMu OOBEIMHSIET pa3Hble BUABI YU4eOHOH W TPYIOBOH NESATETHHOCTH, SIBISIETCS OJHUM W3
npo(hecCHOHATIBHO BaXKHBIX KAauyecTB, MO3TOMY aKTyajbHa 3agadya (OPMHUPOBAaHUSA Yy 0O0ydaromuxcs
IPOCTPAHCTBEHHOI'O MBIIUIEHUS! KaK Pa3HOBHJIHOCTH OOPa3HOTO MBIIUICHUS — CYILECTBEHHOTO
KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOH JesITeTbHOCTH IO MHOTHM HaIpPaBJICHUSM.

Ilens ocBoeHMs TporpamMmbl yueOHOTo Kypca «l'eomerpus» Ha 06a30BOM ypoBHE OOy4deHUS —
001eoOpa3oBaTelbHOE W OOMIEKYJbTYPHOE pa3BUTHE OOyJarOIIMXCs 4epe3  oOecredeHue
BO3MOXXHOCTH TPUOOPETEHUs] U UCIOJIb30BAaHUS CUCTEMAaTHUECKUX TIE€OMETPUYECKUX 3HAHUU U
NecTBUH, crenupUUHBIX T'€OMETPHH, BO3MOXHOCTH YCIEIIHOTO MPOJODKEHUS 00pa3oBaHMsA IO
CTHEUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCITOJIb30BAaHHEM T€OMETPHH.

[IporpamMma o reomeTpur Ha 0a30BOM YpOBHE INpeAHa3HAuy€Ha JUIsl OO0y4arouuxcs cpeaHen
IIKOJIbI, HE UCTIBITHIBABIIMX 3HAUYUTENILHBIX 3aTPyJHEHUI Ha YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHMUs.
Takum oOpa3om, oOyuarommecss Ha 0a30BOM YPOBHE IOJDKHBI OCBOMTH OOIIME MaTeMaTHYECKHe
YMEHUS, CBSI3aHHBIE CO CHeNU(UKON TeOMeTpHH W HEOOXOIUMBIE /IS JKH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh H3YYHTh T€OMETPHIO Oojee TIyOOKO, €Cclu B
JanbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B T'EOMETPUYECKHMX 3HAaHUSAX B MPOPECCHOHATHLHON
NeSITeTbHOCTH.
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JlocTirkeHue ey 0OCBOCHUS TPOTpaMMbl 00eCIIeUnBaeTCs PEIICHHEM COOTBETCTBYIOIINX 3ajay.
[IpuopurteTHbIMH 3amauaMu OCBOEHHUsI Kypca «I'eomerpum» Ha 6a3oBom ypoBHe B 10—11 kmaccax
SABIISIFOTCSL:

e (opMupOBaHHME MPEICTABICHUS O TEOMETPUM KAaK YacTH MHPOBOM KyJIbTYypbl U OCO3HaHUE €&
B3aMMOCBSI3H C OKPY’KaIOLIMM MUPOM,;

e (opMupoBaHHE TMPEJICTABICHHS O MHOTOIPAaHHUKAaX M TeJNax BpAIICHUS KaK O BaXHEUIIMX
MaTeMaTHYECKUX MOJEIAX, MO3BOJISIIOIMX OINUCBHIBaTh W M3Yy4aThb pa3HbIE SBJICHUS OKPYXKAIOILEro
MUpA;

e (opMupoBaHHE YMEHMs PACIO3HABATH HA YEPTEXKAX, MOJEIAX U B PEAIbHOM MHPE MHOTOIPAaHHUKH U
TeJa BpallleHHUS;

® OBJIQJICHUE METOJIaMH PEILEHM 3a/1a4 Ha IOCTPOEHUS Ha N300paykeHHSIX MPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHMs ONIEPUPOBATh OCHOBHBIMHU IOHATUSAMHU O MHOT'OI'PAaHHUKAX U TeJlaX BPalCHUs
U UX OCHOBHBIMU CBOWCTBaMU;

® OBJIQJICHUE AITOPUTMAMHU pEIIEHUS OCHOBHBIX THUIIOB 3aJad; (OPMHPOBAHUE YMEHHUS IPOBOJIUTH
HECJIOJKHBIE JJOKA3aTEIbHBIE PACCYXKIECHUS B XOJE PEIICHMs CTEPEOMETPUYECKHX 3ajad U 3a1ad C
IPAKTUYECKUM CO/ICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHbBIX M TBOPYECKUX CIOCOOHOCTEH 0OOyuaromuxcs, M03HaBaTEeIbHOU
AKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS;

e (QopmupoBaHue (PyHKUHOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHE pacllo3HaBaTh
NPOSIBJIICHUSI TEOMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAbHBIX KHU3HEHHBIX
CUTyallUssiX M TIpU M3YYCHHUU JAPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMYyIMPOBATh UX Ha S3bIKE TE€OMETPUM U CO3JaBaTh F€OMETPUUYECKUE MOJEIH,
NPUMEHSITh OCBOSHHBIN M€OMETPUYECKHU ammapar il PeHIeHus] MPAaKTHKO-OpUEHTHPOBAHHBIX 3a/1a4,
UHTEPIIPETUPOBATh U OLIEHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OTnu4UTeNbHOM OCOOEHHOCTBIO HMPOTPaMMBbl SBISETCS BKIIOYEHHE B KypC CTEPEOMETPHM B
Hayaje ero M3y4yeHWs 3ajad, pellaeMblX Ha YpOBHE MHTYWTHUBHOI'O MO3HAHMSA, U OIpPEIeEHHBIM
o0pa3oM opraHu3oBaHHass pa0oTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIHUPYET NMPOTEKaHNEe WHTYHUTHUBHBIX IPOILECCOB, MOTHBHPYET K
JAJIBHENUIIEMY U3YUYEHHIO NIPEAMETA.

[Ipeamourenne oTHAéTcs  HArMAAHO-KOHCTPYKTUBHOMY  METONy OOy4YeHMs, TO €cCTb
TEOPETUYECKHE 3HaHWs MMEIT B CBOEH OCHOBE UYYBCTBEHHOCTb IPEAMETHO-IPAKTHUECKOMN
JeSTeNIbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX IPEICTaBICHUM y y4yalMXcs B Kypce CTEpEeOMETpUu
OPOBOJIUTCS 3a CYET pELIeHMs 3aJad Ha CO3[JaHMe NPOCTPAHCTBEHHBIX 00pa3oB M 3agady Ha
ONEpPUPOBAHUE TPOCTPAHCTBEHHbIMU oOpa3amu. Co3nanue oOpa3a MPOBOAUTCS C ONOPOM Ha
HarJsJHOCTh, a ONEpUpOBaHUE 00pa3oM — B YCIIOBUSX OTBJIEYEHMS OT HArJISJHOCTH, MBICIEHHOIO
M3MEHEHUS €ro UCXOJAHOTO COepKaHUSI.

OcHOBHBIE coJiepKaTebHble TUHUHU Kypca «I'eomerpun» B 10—11 knaccax: «MHOTOrpaHHUKH,
«[Ipsimple ¥ mIOCKOCTH B mpocTpaHcTBey, «Tema BpameHus», «BekToppl M KOOpPAHWHATHI B
npocTpaHcTBe». DOpPMHpPOBAHME  JIOTMYECKMX  yYMEHUH  pacnpeensieTcs He  TOJIbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U IO rojilaM 00y4eHUs! Ha YpOBHE CPEHET0 00IIero 00pa3oBaHusl.

Copnepxanre oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaM OCBOCHHUs paboueid
IPOTpaMMBbl, paclpeleNéHHbIM 10 TojaM OOy4YeHMs, CTPYKTYPHPOBAHO TAaKHMM O0pa3oM, YTOOBI
OBJIaJICHUE TEOMETPUUYECKHUMH TMOHSATHSMH U HaBbIKAMH OCYIIECTBIISIIOCH IOCJIENOBATEIBbHO U
MOCTYNATeNbHO, ¢ COOTIOACHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKJIIOYAIUCH B
OO0IIyI0 CUCTEMY T'€OMETPHUYECKUX MPEICTABICHUH 00yJaronuxcs, pacupsis U yriryomnss e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

MECTO YUYEBHOI'O KYPCA B YYEGHOM IIJIAHE
Ha wusyuenue reomerpun otBoauTcs 2 yaca B Hexemo B 10 kiacce u 1 yac B Henmento B 11

RJIACUL, BLLTU S5a ABba 1TUAdd4 UGy ACUHOYIA = 11{}\2 _y“ICGHDlA qavd.
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COJAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MUIOCKOCTH B POCTPAHCTBE

OcHOBHBIC TIOHATHS CTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, IPOCTpaHCTBO. [loHsATHE 00
AKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

B3auMHOe pacnosio)keHUue NpPsIMBIX B IMPOCTPAHCTBE: MEPECEKAOIINECS, NapajlIeibHbIE H
CKpelmBaronmecs npsamMoie. IlapamienbHOCTh OPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE: Napajlie/IbHbIE
MpsIMBbIE B IMPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOM MU IUIOCKOCTH.
VYIB! ¢ cOHampaBICHHBIMM CTOPOHAMU; Yrojl MEXIy NpsMbIMH B NpocTpaHcTBe. IlapainensHoCTb
IJIOCKOCTEM: MapajuieibHble IUIOCKOCTH; CBOMCTBAa MapajulelibHbIX IUlockocTed. llpocreiimme
MPOCTPAHCTBEHHBIC (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, MapaielIienuIe/; IOCTPOCHUE CCUCHHH.

[leprieHAMKYASAPHOCTD MPSIMOM U IIOCKOCTH: NEPNEHIUKYJISIPHBIE MPSIMBIE B MPOCTPAHCTBE,
NpsIMbIE MapajulelIbHbIE U NEPIEHANKYIISPHBIE K INIOCKOCTH, MPU3HAK MEPIEHIUKYIISIPHOCTH MIPAMON U
IJIOCKOCTH, TEOpEMA O MPAMON MEPHEHAUKYISIPHOU IUIOCKOCTU. YTIIbl B MIPOCTPAHCTBE: YroJl MEXKIY
NPsIMOM M IUIOCKOCTBIO; JIBYTPAHHBIA YroJ, JUHEHHBIA Yrojl AByrpaHHoro yria. IlepnieHaukynsp u
HAKJIOHHBIE: PACCTOSAHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPAMOM 10 IMJIOCKOCTH, IPOCKLIHS
burypsl Ha IUIOCKOCTh. [lepneHAMKYISIPHOCTh IUIOCKOCTEW: MPU3HAK MEPIEeHIUKYISIPHOCTH IBYX
mrockocrei. Teopema 0 TpEX NEpIEHAUKYIIAPAX.

MHOTrOrpaHHUKH

IToHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBINYKJIbIE W HEBBITYKJIIbIE
MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. llpusma: n-yronpHas npu3ma; T'paHU M OCHOBaHHS
PU3MBIL;, IPsIMasi 1 HAKJIOHHAS MPU3MbI; OOKOBas U MOJHAS MOBEPXHOCTH Mpu3Mebl. [lapamnenenumnen,
NPsIMOYTOJIbHBIA TNapajUlesienune] U ero cBoicTBa. llupammupa: n-yronbHas nupamMuaa, T'paHd M
OCHOBaHHWE MUPaMUJIbI; OOKOBasi M TOJHAs TMOBEPXHOCTh NUPAMUBI, MPaBWIbHAS W yCEUEHHAs
nupamMua. DJIEMEHTBl IPU3Mbl U TUpaMubl. [IpaBuIbHbIE MHOTOTPAaHHUKH: TOHSATHE TPABUIHLHOTO
MHOTOIPAaHHMKA; MTpaBUJIbHAS MIPU3Ma U MpaBUJIbHASA MUpPAMU/A; TpaBUIbHAS TPEYrojbHas MupaMuaa
U MIPaBUWIBHBIN TeTpadap; KyO. [IpeacraBnenue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadAp, JOJEKa AP
u ukocadp. CedeHus MpU3Mbl U MUPAMU/IBI.

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIHHO TOUYKH, TIPSIMOM, TITIOCKOCTH. DJIEMEHTHI
CHUMMETPHUU B IUPAMUAX, apaJUIeIICUIENAX, IPABUIBHBIX MHOIOTPAHHHUKAX.

Bbruncnenre 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHanu, yriuel. [lnomaap GokoBoi
MOBEPXHOCTH W TIOJIHOW MOBEPXHOCTH MPSMON MPHU3MBI, TUIONIAJh OCHOBAHUM, TeopeMa O OOKOBOM
MOBEPXHOCTU MNpsAMON mnpusMbl. [lnomaas OGOKOBON MOBEPXHOCTH MU MOBEPXHOCTH MPaBUIBLHOU
NUpaMUJIBI, TeopeMa O Iulomanu yceuéHHol mupamuabl. [lonstue 06 o0béme. OOBEM MUpPaMUIBL,
MIPU3MBI.

[Tono6uble Tena B mpocTpancTBe. COOTHOUICHHS MEXY IUIOMIA/IIMU MIOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TE.

11 KUIIACC

Tesa BpameHus

[wimHapuyeckass MOBEPXHOCTb, OOpasylollue  LHWIMHAPUYECKOH  IMOBEPXHOCTH,  OCh
WIMHAPUYECKO moBepXHOcTU. L{uanHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 0Opa3yomias U och;
I0MIa/1b OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnnueckass moBepXHOCTb, OOpa3yrolle KOHMYECKOHW IOBEpPXHOCTH, OCh U BEpIIMHA
KOHHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHMe W BeplIMHA, 00pa3yomas U 0Ch; IUIOIMaab OOKOBOW U
NOJTHOM TOBEPXHOCTU. YCEUYEHHBIM KOHYyC: O0pasyloliue U BbICOTa; OCHOBAaHUS W OOKOBas
IOBEPXHOCT.
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Cbhepa wm map: LEHTp, paauyc, AUWAMETp; IUIOMIAaAb ToOBepxXHOCTH cdepbl. B3ammuoe
pacrosoxeHue cepsl 1 IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cepe; IIomanb chepsl.

N300pakeHne Tea BpaleHns Ha IIOCKOCTH. Pa3BépTka nnimHapa 1 KOHyca.

KomOuHammu ten BpalieHHss 1 MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONHCAHHBIA OKOJIO CQephl;
cdepa, BIICaHHAS B MHOTOT'PAaHHUK, WM TEJIO BPAILCHHS.

[Tousitue 06 06vEMe. OcHOBHBIE CBOIicTBA 00BEMOB Tei. Teopema 00 00BEME IPSIMOYTOIBHOTO
napaJuienenuneaa u ciueacTus u3 He€. O0bpEM nmmHapa, Konyca. O0bEM mapa 1 miomaab cepsl.

[TogoOHubIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEKAY IUTOMIAIIMH IOBEPXHOCTEH, 00BbEMamMu
NOJOOHBIX TEII.

Ceuenust nuimHApa (MTApaUICIbHO U MEPIICHANKYISIPHO OCH), CCUCHUsI KOHYyca (TIapasuielibHOe
OCHOBAHHIO U MPOXO/IAIIEe Yepe3 BEPIINHY), CEUCHUS 1Iapa.

BeKTOpBI M KOOPANHATHI B IPOCTPAHCTBE

Bekrop Ha miiockoctd U B mpocTtpaHcTBe. CIIOKCHHE W BBIYUTAHHE BEKTOPOB. YMHOXKCHHE
BEKTOpa Ha 4ucio. PasznokeHue BekTopa 1O TPEM HEKOMIUIAHAPHBIM Bekropam. [IpaBumiio
napajuienenunena. Pemienue 3amay, CBSA3aHHBIX C HMPUMEHEHHEM IPAaBHJ JCWCTBHH C BEKTOPAaMHU.
[IpssiMoyrosibpHas cucrema KOOpIuHAT B mpoctpaHcTBe. KoopauHater BekTopa. [Ipocreitmme 3amaun B
KOOpJHMHATaX. YToJ Mexay BekTopamu. CKalsipHOE NMPOW3BEIECHHE BEKTOPOB. BEIUNMCIEHHE YIIIOB
MEX1y TMPSMBIMH M IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIM METOJ MPH PEIICHUU T€OMETPUUSCKIX
3aj1ad.
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IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JImaHOCTHBIE pe3yabTaThl OCBOCHHS TMPOTpaMMbl ydeOHOTO Tmipeamera «MareMaThKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKON MO3ZUIIUN 00YUAIOMIETOCS KaK aKTHBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCHIMCKOro OOMIECTBA, MPEACTABICHUEM O MAaTEMaTHYECKHUX OCHOBaX ()YHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SBICHUM, MPOIEAYpP TPaKAAHCKOro oOIiecTBa (BBIOOPHI, OMPOCHI M TIp.),
YMEHHEM B3aMMOJICHCTBOBATh C COLMAIBHBIMA MHCTHTYTAMHU B COOTBETCTBUHM C MX (PYHKIUSIMH U
Ha3HAUYCHUCM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(hOpMUPOBAHHOCTBIO POCCHMCKON T'PaKIAHCKOW HIACHTHYHOCTH, YBOXEHHUS K IPOILJIOMY H
HACTOAIIEMY POCCUMCKOM MaTE€MaTHKH, LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHUXEHUSIM POCCUHUCKUX
MAaT€MaTUKOB U POCCUMCKOM MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja; cOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUSI, ’TUYECKOTO MOBEJICHUSI, CBA3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHUM HAYKU U
JESTSIIbHOCTHIO YIEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYHBOTO OYIyIIETO.

JcTeTnUecKoe BOCIUTAHNE:

3CTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHHUH, PacCyXIACHUMN; BOCIPUUMYMBOCTBI0 K MATEMaTUYECKHM aCIeKTam
pa3JIMYHBIX BUIOB UCKYCCTBA.

Pusnveckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHS MPUMEHSTh MaTeMaTH4YeCKHe 3HaHUs B MHTEpecax 3J0pPOBOTO U
Oe3omacHOro o0Opa3a *KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (3I0pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIM PEXXUM 3aHATUI M OTIbIXa, peryisipHas pusndeckas akTUBHOCTD); (PU3MUECKOrO
COBEPILEHCTBOBAHUS, IPH 3aHATUAX CIOPTUBHO-03/IOPOBUTENBHOMN AESITENbHOCTHIO.

TpyaoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHWEM LIEHHOCTHU TPYAOTIO0US; HHTEPECOM K pa3IudHbIM cepam
MpoPECCHOHAIBHON JIEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOW W €€ MNPUIIOKECHUSIMH, YMEHHEM
CoBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu U peanu3oBbBIBATH COOCTBEHHBIE KM3HEHHbBIC
TUTaHBI; TOTOBHOCTBIO U CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY 0Opa30BaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSHDKEHUHM BCEM KU3HU;, TOTOBHOCTHIO K AKTHBHOMY YYaCTUIO B PEHICHUHM MPAKTHUUYECKUX 3374
MaTeMaTUYeCKOW HaIPaBIECHHOCTH.

IK0JI0rHYecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO  DKOJIOTHUECKON  KYIbTYpbl, TOHUMAHUEM BIHSHHUS  COIMATBHO-
SKOHOMHYECKHX TMPOIECCOB HA COCTOSIHUE TIPUPOJHOM ¥ COIMAIBHOM CpeIbl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM; OpHEHTAIMel Ha NMPUMEHEHHE MaTeMaTHYECKUX
3HAHW A7 pElIeHUs 33a4d B 001aCTH OKPYKAIOIIEH Cpeibl, MIaHUPOBAHUS MOCTYIMKOB U OLIEHKH UX
BO3MOYKHBIX MOCJEACTBUI I OKPYKAIOIIEH Cpe/ibl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH M OOIIECTBEHHON MPAKTHKH, TOHMMaHWEM MaTeMaTHYeCKON HAyKu Kak c(epbl 4ermoBeYeCcKOM
JeATEeIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUMMOCTHU JUIsSl PA3BUTHS LIMBUIIM3ALIUN; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTH4eCKOW KyJIbTypoHl KakK CpEJICTBOM TO3HAHHUS MHPA; TOTOBHOCTBIO
OCYILECTBJISATh MPOEKTHYIO U UCCIIEA0BATEIBCKYIO NEATEIIbHOCTh MHANBUAYAJIBHO U B TPYIIIE.
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METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHS MporpaMMmbl yueOHoro mnpeamera «MaTtemaTtukay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATIHHBIMHI HO3ZHABAMENbHBIMU OCLICIMBUAMU, YVHUBEPCANbHBIMU
KOMMYHUKAMUSHBIMU OCLCMBUAMU, YHUBEPCATbHIMU PE2YAAMUBHBIMU 0eUCMBUAMU.

1) Vuusepcanvuvie noznasamenwvmvle Oelicmeus, obecneuusaiom Gopmuposanue 0a308bixX
KOCHUMUBHBIX NpOYecco8 o0yuarouwuxcs (oceoeHue Mmemooo8 MNO3HAHUSA OKPYHCarowe20 Mupa;
npuUMeHeHUe 102ULEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

ba3oBble Jlornyeckue AecTBUA:

® BBIBIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, IOHSITHIH,
OTHOIICHUHA MEXAy TMOHATUSAMHU; (OPMYIHUPOBATh OMpEIeNieHUsT TOHATUN; YCTaHABIMBATH
CYILIECTBEHHBIH MpHU3HAK KiIacCU(UKAMKU, OCHOBAHUA [UIsi OOOOIIEHHS M CpaBHEHUs, KPUTEPUU
IPOBOIUMOIO aHAJIH3a,;

® BOCIPHHHUMATbH, GOPMYIUPOBATH U MPEOOPA3OBLIBATH CYXKICHHS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIE,
eIMHUYHBIC, YACTHBIC U OOIIHE; YCIIOBHEIC,

® BBIBISATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTHBOpeurs B (pakTax, JaHHBIX,
HAOJIOJICHUSIX W YTBEPIKICHUSX; TMpeiaraTh KPUTEPUU I BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e J[eaTh BBIBOBI C UCIIOJL30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U WHAYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKIIOYEeHU 110 aHaJIOTUH;

® T[POBOJUTH CAMOCTOSATEIBHO JOKA3aTeJIbCTBA MATEMAaTHYECKHX YTBEPXKACHUU (TPSIMBIE H OT
MPOTUBHOTO0), BBICTPAMBATh apryMEHTAlMIO, MPUBOAUTh MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOBI;

e BBIOMpATH CIIOCOO pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIIBKO BapUAHTOB PEILICHUS, BEIOUPAThH
HauboJIee MOAXOALINI ¢ YUETOM CaMOCTOSATENHHO BbIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTesbcKue AeiicTBUS:

® ICIOJIB30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT IMO3HAHUs; (GOPMYIHUPOBATH BOIIPOCHI,
¢ukcupyromue mnpoTUBOpeUHe, Mpo0ieMy, YCTaHaBIMBaThb HCKOMOE U JaHHOE, (OpMHpPOBATh
THIIOTE3Y, ApTYMEHTHPOBATh CBOIO TIO3UIUIO, MHEHUE,

® TPOBOJIUTH CaMOCTOSITEJIHHO CIUIAHMPOBAHHBIM HSKCIEPUMEHT, HWCCIEJAOBAHUE I10 YCTAHOBJICHUIO
OCOOCHHOCTE MaTeMaTH4eCKOro OOBEeKTa, SBICHHS, MPOIECCa, BHIIBICHHIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU,

® CcaMOCTOSATENbHO (OPMYyTUPOBaTH OOOOIIEHHS U BBIBOJABI MO pe3yiabTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WCCIIEOBAHMs, OLIEHWBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX pE3yNbTaTOB, BHIBOJIOB U
0000111eHHI];

® TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpoOIlecca, a TakKe BBIIBUTaTh MPEAMOIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaumeii:

® BBIABIATH JeUIUTHE MHPOPMAITUH, JAHHBIX, HCOOXOJAUMBIX JIJII OTBETA HA BONPOC M IS PEIICHHUS
3a/1a4u;

e BBIOMpaTh WHPOPMAIUIO U3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIM3HPOBATh, CHCTEMATH3UPOBATH U
UHTEPIPETUPOBATh HH(POPMAILIUIO PA3TUIHBIX BUJOB U (DOPM MpeICTaBICHHUS;

® CTPYKTYpPHpOBaTh HWH(OPMAIUIO, TPEACTABIATh €€ B PAa3IUYHBIX (OpPMax, HIUTIOCTPUPOBATH
rpaduvecKu;

® OICHUBATH HAJIEKHOCTH MHPOPMAITUH TI0 CAMOCTOSTEIIEHO CPOPMYTUPOBAHHBIM KPHTEPHUSIM.

2) VYuueepcanvnvie KommyHukamuenwvie Oelicmeus, obecneuusaom CcoOPMUPOBAHHOCMb
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:
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® BOCIPUHHUMATH U (OPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBHSIMU U LEISAMHU OOIICHUS; SCHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS
10 XOAy pelleHus 3a/1a4l, KOMMEHTUPOBATh MOJY4YEHHBIH Pe3yNbTaT;

e B Xo0Je OOCYXIEeHMs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbl, MPOOIEMBbI, peraeMoi
3aJlau, BBICKA3bIBaThb WJEH, HALCJICHHBIE HA IOMCK PELICHMsS; CONOCTaBIATb CBOM CYXKIEHHS C
CYXKJIEHUSIMH JpPYrMX YYaCTHUKOB JHMajora, OOHApYXHMBaTh pa3iIMuuMe W CXOJCTBO IO3UIMHA; B
KOPPEKTHOH (popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® [PEACTaBIATb  pE3yJbTaTbl  PELIEHHUs  3aJauyd, OKCIEPUMEHTa, HCCIECIOBaHMS,  IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUICHHSA C YYETOM 3afad MPE3eHTAUUH U OCOOCHHOCTEH
ayJIUTOpPUH.

CoTpyaHuyecTBo:

® [IOHMMAaTh M HCIIOJIB30BAaTh NMPEHMYILECTBA KOMAaHIHONH M MHIUBUAYaJIbHOW pabOTHI MPH pPELICHUH
y4eOHBIX 3a/ay; IPUHUMATh IL€JIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alUIo
COBMECTHOHM pabOThI, pacHpeAessaTh BHIbI padoT, JOroBapuBaThHCs, 00CYKIAaTh MPOIECC U Pe3ylbTaT
paboThI; 06001maTh MHEHHSI HECKOIBKUX JTFO/ICH;

® y4YacTBOBAaTh B IPYMNNOBBIX (popmax paboThl (0OCyx)aeHus, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBD» H
UHBIE); BBINOJHATh CBOK 4YacTh pabOThl U KOOPAMHHPOBATH CBOU JAEWUCTBUSA C JIPYTMMH 4JIEHAMU
KOMaH[bpl; OLEHMBATh KAayecTBO CBOEro BKJaJa B OOMMH HOPOAYKT IO  KPUTEPUsM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) VYuueepcanvnvie pecynamugnwie Oeiicmeus, obecneuugaiom @GOpMUpo8anue CMulCI08bIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranmu3amnus:

®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a]1a4, BBIOMPATh CIIOCO0 PEHICHHUS C YUETOM UMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, ApIyMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PELLICHUI C
yu€TOM HOBOI MH(OpMAILIUH.

CaMOKOHTpPOJIb:

e BJaJeTh HABBIKAMH I103HABAaTENbHOW pedIeKcuM Kak OCO3HAHMS COBEpIIAEMBbIX JEHCTBUH U
MBICIIUTENBHBIX IMPOLECCOB, MX PE3yJIbTaTOB; BIaJeTh CIOCO0AMHM CAMONPOBEPKU, CaMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa pelieHnsl MaTeMaTH4eCKOoN 3a/1auH;

® [PEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IPH PEIIEHUH 33a/1a4H, BHOCUTh KOPPEKTHBBI B
JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HaMIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEMN;

® OIEHUBaTh COOTBETCTBUE pe3ysbTaTa LEIU U YCJIOBHUSIM, OOBSICHATH NMPUYMHBI JOCTHKEHHS WIH
HEJOCTH)KEHUS PEe3yNbTaTOB JEATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

IHPEAMETHBIE PE3YJIbTATHI
10 KUIACC

OrnepupoBaTh NOHATUAMU: TOYKA, PAMasi, INIOCKOCTb.

IIpuMeHATh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPH PEIIEHNN T€OMETPUYECKUX 3a]1a4.

OrnepupoBaTh NOHATHSAMU: MAPALIETBHOCTh U MEPIIEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacnookKeHHe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: ABYIPAaHHBIM Yroi, FpaHd JBYTPAaHHOIO yria, pedpo IBYTpaHHOIO
yIJI1a; JIMHEHHBINA YTOJI ABYTPAHHOTO YTJIa; TPaJlyCHasi Mepa ABYTPAHHOTrO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBINYKJIBIH MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOI'PAHHUK.

Pacno3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHMKOB (IUpaMUIa; MpPU3Ma, MPSIMOYTOJIbHBIN
napannenenunesn, Kyo)
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KnaccudumupoBarh MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS I Kiaccu(ukanuu (BBITYKIIbIE U
HEBBIMYKJIblE MHOTOTPAHHHUKH; TPaBUIbHbIE MHOTOTPAHHUKU; NpPSIMblEe WU HAKJIOHHBIE MPHU3MBL,
napauieJIeTuIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yys METO/I CIIEI0B.

Ctpoutpb ceyeHUS MHOTOTPAHHUKOB METOJIOM CIJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKICHHE T€OMETPUUYECKUX BEJIMYHMH 1O O0pas3laM WM alropuTMaM,
NPUMEHSS] U3BECTHBIC aHAIMTHYECKUE METO/IBI IIPH PEIICHUH CTAaHIAPTHBIX MaTeMaTHYECKUX 3a]a4d Ha
BBIUMCJICHUE PACCTOSHUU MEXAY ABYMSI TOUYKAMHU, OT TOYKH JI0 MPAMOM, OT TOYKHU JI0 TJIOCKOCTH,
MEX1y CKPELIUBAIOLUTUMUCS MPSIMbBIMH.

Pemate 3amaun Ha HaXOXKJIEHHE T'€OMETPHUUECKUX BEIMYMH MO O0Opa3liaM HIIM alroOpUTMaM,
NPUMEHSS] U3BECTHBIC aHAIMTHYECKUE METO/IbI IIPH PEIICHUH CTAaHIAPTHBIX MaTeMaTHYECKUX 3a]a4d Ha
BBIUMCJICHUE YIJIOB MEXKAY CKPEIIMBAIOIIMMUCS MPSMBIMU, MEXAY HPSIMOU U IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Boeraucnare 00BEMBI M IUIOIAAM TMOBEPXHOCTEH MHOTOTPAaHHHUKOB (NIpHU3Ma, MUPaMUAa) C
npuMeHeHHeM (HOpMys; BBIYHCISATH COOTHOIIEHHS MEXAY IUIOMAASIMU IOBEPXHOCTEH, 00bEMaMu
M0I0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHS B MPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CUMMETPUU;
HEHTP, OCh U TNIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekarb, NpeoOpa3oBBIBATE M HWHTEPIPETHPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

[Ipumenstb  reomerpuueckue  GakThl s pEHICHHS  CTEPEOMETPHYECKHX  3ajad,
IPEIOIArafoIIuX HECKOJIBKO IaroB PEIICHHs, €CIIU YCIOBHS IPUMEHEHU 3a/1aHbl B SIBHOK (GopMme.

[TpuMeHSTH poCTeHIINe MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IPU PELICHUH CTEPEOMETPHUECKUX 3a/1au.

[TpuBOIUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U >KU3HM, PACIO3HABATH
IPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHSATh TIONYYEHHBIE 3HAHHUS Ha TMPAKTHKE: AaHAJU3UPOBATh pEAITbHBIC CHTYAllUd W
MPUMEHSTh U3yUYEHHBIC TIOHATHS B MPOLIECCE MOWCKA PEIIeHUs] MaTeMaTH4ecku C(HOpMyIUPOBAHHON
npoOJIeMbl, MOJEIUPOBATh peajbHble CUTYallMM Ha S3bIKE T'€OMETPUHU, HCCIIEAOBATh MOCTPOEHHBIE
MOJIEIM C WCIIOJIb30BaHUEM TE€OMETPHUYECKMX TIOHSATHA ¥ TEeopeM, ammapara aiareOpsl; pemiaTh
NPaKTUYECKHE 3a7a9M, CBI3aHHBIC C HAXOXKICHUEM T€OMETPHYECKUX BEITHUUH.

11 KUIIACC

OnepupoBaTh MOHATHAMH: LUJIMHAPUYECKas IMOBEPXHOCTb, OOpa3yollye IMINHIPUYECKOU
MOBEPXHOCTH; LWINH/AP; KOHUYECKasl IIOBEPXHOCTh, 00pa3yromue KOHMYECKONH MOBEPXHOCTH, KOHYC;
cdepuyeckas HOBEPXHOCTb.

Pacno3naBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHus.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTa, BBICOTA CETMEHTa;
IapOBOH CJIOM, OCHOBaHUE MIAPOBOTO CJI0SI, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TEJ BpAIICHMS, T'€OMETPUUYECKHUX TeNl C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATHIMH: MHOTOTPAaHHUK, BIHCAHHBIN B cepy M OMHCAHHBIN OKOJIO chepsr;
cdepa, BlIMcaHHAsT B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BbraucnsaTh COOTHOIIEHHS MEXAY TUIOMIAIIMU MOBEpXHOCTEN U 00bEMaMU MOTOOHBIX TE.
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N300pakaTh u3ydaemble QHUTYpHl OT pPYKH W C TPUMEHEHHEM TMPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BrIToTHATE (BBIHOCHBIC) TIIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHSI.

W3Briekatb, WHTEPIPETUPOBATH W TPEeOOpPa30BBIBATh HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKAX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BoITONHATE NEHCTBHUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YUCII0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00JIaal0T.

[TpuMeHSTH IPaBHIIO TapaJLICIICIHITE .

OnepupoBaTh MOHATUSMH: JEKAPTOBBI KOOPMHATHI B TIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAWMHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspPHOE MPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBHI.

HaxomuTh CymMMy BEKTOPOB M IPOW3BEJCHHE BEKTOpa Ha YHUCIO, Yol MEKIY BEKTOpPaMH,
CKaJIIPHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh  TeoMeTpudeckue  (GakThl I PEIICHHS  CTEPEOMETPUYCCKHX  3ajad,
NPEIIIOIAraoIIuX HECKOIBKO [IAr0B PEIICHHS, €CIIU YCIIOBHS IPUMEHEHUS 3a/IaHbl B SIBHOH (opMme.

Pemrate mpocreiiiue reoMeTpuyeckue 3a7adyd Ha TPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
METO/Ia.

Pemarr 3amaum  Ha I0OKa3aTelbCTBO MATEMATHYECKMX OTHOIICHHW W  HAaXOXKICHUE
TCOMETPUYCCKUX BEIMYMH IO O0pa3llaM WM ajJrOpuTMaM, MPHUMEHSS W3BECTHBIE METOJBI TpPHU
PELICHUH CTaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[TpuMeHSITh MPOCTEUIITNE MPOTPAMMHBIC CPEJICTBA U AICKTPOHHO-KOMMYHHUKAITMOHHBIC CHCTEMBI
IIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[TpuBOIUTE IpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, PACIIO3HABATH
MPOsIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHSTh TOJIyYEHHBIC 3HAHWS HA MPAKTUKE: aHAIM3UPOBATh pEaTbHBIC CHTYallMH U
MPUMEHSTh U3ydeHHBIC TIOHATHS B MPOIECCE MOWCKA PEIICHUS MAaTeMaTHYeCKu C(HOpMYITHpPOBAHHOU
npo0JieMbl, MOJIETTUPOBATh peajbHbIE CHTYAIlMM Ha SI3bIKE T€OMETPUHU, HCCIENOBATh MOCTPOSHHBIC
MOJIeJTM C HCIOJb30BAaHUEM TIE€OMETPHUYECKHX TOHATUH M TeopeM, ammapara aireOpbl; pemarb
MPAKTUYECKHE 3a]1a4¥, CBSI3aHHBIC C HAXOXKJICHHUEM IeOMETPUICCKUX BEITUYHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n MPOrpamMMbI Bceero Og[ TPOILHBIE pﬁaKT"quK"e o0pa3oBaTte/ibHbIE
padoThI padoThl pecype
1 BBenenue B crepeoMeTpuio 10 Bubmaorexa ITOK
https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnoreka HOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1 https-//m.edsoo.ru/1c209¢37
bubnuoreka [{OK
> Muororpasmi 1 ! https://m.edsoo.ru/1¢209e37
. bubnunoreka LIOK
6 OOLEMBI MHOTOrPaHHHKOB 0 ! https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEHUs], pACCTOSIHUS U YTJIbI 4 1 bubmorexa [JOK
’ i https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoaundecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l IpOrpaMMBbL Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThl pecypes
bu6mmoreka [IOK
I Tena spamenns 12 https://m.edsoo.ru/1¢209¢37
. bu6mmorexa [IOK
2 O6BEME TEn > 1 https://m.edsoo.ru/1¢209¢37
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa LIOK
https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos 1 DIeKTPOHHBIE
ara
Ne Konrpo = Ilpakrun uupoBbie
Tema ypoka P p Hsyue bp
n/n Bcero JIbHbIE YyecKue st o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
OcCHOBHBIE OHSTHS CTEPEOMETPHUU: TOUKA, NMPSAMAasi, INIOCKOCTD,
1 npocTpanctBo. [IpaBuia n3o0paskeHus: Ha pUCYHKaX: U300paKeHUS 1 bubnmoreka [JOK
IJIOCKOCTEH, MapauiebHbIX MPSAMBIX (OTPE3KOB), CEPEIUHbI https://m.edsoo.ru/aecc77cd
OTpe3Ka
[lonsATHA: nepecekaronuecs MI0CKOCTH, IEPECEKAOIINECS TIpsiMast bubnuorexa [JOK
2 1
U TJIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTusA: nepecexarommecs MIOCKOCTH, EPECEKAOIIMECS MTpsAMast 1 bubnunoreka [JOK
U IJIOCKOCTh https://m.edsoo.ru/db685¢73
4 3HAaKOMCTBO C MHOTOTpaHHUKAaMHU, U300pakeHHe MHOTOTPAaHHUKOB 1 bubnuorexa [JOK
Ha PUCYHKaX, Ha IPOCKLIMOHHBIX YePTEkKAX https://m.edsoo.ru/a63959ed
HauanbHubie cBeienus o kyoe U mupamue, ux pa3BEPTKU U MOJICIIH. bubnuorexa [JOK
5 1
CeueHrst MHOTOTPAaHHUKOB https://m.edsoo.ru/b30dff38
6 HauanpHbie cBeenus o Kyoe U mupamuie, ux pa3BEPTKU U MOJIEIIH. 1 bubnmnoreka [JOK
CeueHrst MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8{fd32
7 [TonsTHE 06 aKCHOMAaTUYECKOM TOCTPOCHUHU CTEPEOMETPHUU: 1 bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX https://m.edsoo.ru/OccSc4fe
] [TonsiTHe 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: 1 bubnmnoreka [JOK
aKCHOMBI CTEPEOMETPHUH U CIEACTBHUA U3 HUX https://m.edsoo.ru/239c8cb4
9 [TonsTHE 06 aKCHOMAaTUYECKOM TTOCTPOCHUHU CTEPEOMETPHUU: 1 bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX https://m.eds00.ru/65c6b106
10 [TonsTHe 06 aKCMOMATUYECKOM MTOCTPOCHUH CTEPEOMETPHH: 1 bubnmoreka [JOK
aKCHUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX https://m.edsoo.ru/258fc245
1 B3anmHoe pacnonoxeHue npsAMbIX B IPOCTPAHCTBE: 1 bubnmoreka [JOK
IIEPECEKAIOIINECS, TAPAIIIIEIbHBIC U CKPEILMBAIOLIUECS NIPSIMBIE https://m.edsoo.ru/1a2520£6
[TapannenpsHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE:
12 na pannem,HHe I SIE/ILIG B IIPOCTPAHCTBE; Ma paJ'IJ'ISJ'IBHOCTB TpEX 1 bubmorexa LIOK
P p poctp - 11ap p https://m.edsoo.ru/93ad36b3
MPSIMBIX
13 [TapannenpsHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: 1 bubnuotexa [JOK
[TapanaeapHOCTE NPAMOKN U IIOCKOCTH https://m.edsoo.ru/ee1d19b9
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bubmuoreka [JOK

Ctpanuua 14 n3 21. Ctpanuua cospana: 08.10.2024 10:15

14 VYTIiabl ¢ cCOHaNpaBiIEHHBIMUA CTOPOHAMHU hitps://m.edsoo.rw/9f4071b9

15 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE bubmorexa LIOK
https://m.edsoo.ru/fe733862

16 Yros Mexay IpsAMBIMU B IIPOCTPAHCTBE BH6J.IHOTeKa HOK
https://m.edsoo0.ru/2935a9a0

17 [TapanienbHOCT IIOCKOCTEN: MapajlIeIbHbIE TUIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/2e18255

18 CBoiicTBa napajyyiebHBIX TNIOCKOCTEH bubmorexa [IOK
https://m.edsoo.ru/e504d656

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TIIIOCKOCTH: TETPAdID, bubnnoreka [HOK
KyO, mapaJuieNnenumne/ https://m.edsoo.ru/4a28dc02

. bubnnoreka [JOK
20 THocrpoenue ceucruil https://m.edsogru/ld434d0f

21 [Toctpoenue ceueHuit Bubmorexa IIOK
https://m.edsoo.ru/ec26feSd

2 KonTponbhas padota no teme "lIpsiMble U III0OCKOCTH B bubnuoreka [IOK
npocTtpaHcTe. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH" https://m.edsoo.ru/9a0a%e56

[lepneHauKyIsIpHOCTD NPSMOM U IJIOCKOCTU: HEPIEHIUKYIISIPHBIE bubnnoreka [JOK
23 IIpsIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d

24 [IpsimMble mapasenbHbIe U IEPIEHIUKYISIPHBIE K IITOCKOCTH bubmiorexa [IOK
https://m.edsoo.ru/0acl1c95

25 [IpsimMble mapasenbHble U NEPIEHIUKYISIPHBIE K IITOCKOCTH bubmorexa [IOK
https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYIIPHOCTH TPSIMOM U IITIOCKOCTH EH@.IHOTeKa oK
ttps://m.edsoo.ru/f85bfc46

27 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U INIOCKOCTH bubmiorexa LIOK
https://m.edsoo.ru/79165d15

28 TeopeMa 0 npsIMOM NEPIIEHAUKYIISAPHON IIIIOCKOCTH EH@_IHOTeKa HOK
ttps://m.eds00.ru/635¢5087

29 Teopema o npsiIMON NTEPIIEHAUKYIISIPHON MTIIOCKOCTH bubmorexa [TOK
https://m.edsoo.ru/bd3745f8

30 Teopema o npsiIMON TEPIIEHAUKYIISIPHON ITIIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/7d18834b

31 [lepnieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU JI0 bubnuorexa [IOK
IIOCKOCTH, PACCTOSIHUE OT NPSIMOM 10 TUIOCKOCTH https://m.edsoo.ru/33¢c477d3

32 [lepneHauKYIsIp ¥ HAKJIOHHBIE: PACCTOSHHME OT TOYKH JI0 bubanoreka [IOK

[lokymeHT co3aaH B anekTpoHHon copme. Ne 74 ot 08.10.2024. NcnonHutens: Mvnasosa 9. B I/IEKTPOHHbBINA
=¥ TATAPCTAH


https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3

IUIOCKOCTH, PACCTOSIHUE OT NMPSMOM JI0 TIJIOCKOCTH https://m.edsoo.ru/66fefadd
33 IlepnieHqUKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH J10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 TJIOCKOCTH https://m.edsoo.ru/aSb7b8e3
34 [lepneHuKysp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 bubnmoreka [JOK
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM J10 TNIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOU U TIIOCKOCTHIO bubmorexa LIOK
poctp Y y 1P https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbIN yToJ, JUHEHHBIA YIOJl JBYTPAHHOIO yIJia bubmorexa LIOK
yIp yrol, yr yrp yr https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yro, TMHEWHBINA yToJl IBYTPAaHHOIO yTIiia bubmorexa LIOK
yIp yroi, yr yrp yr https://m.edsoo.ru/c7c777ed
38 [lepneHquKyISIPHOCTD MJIOCKOCTEMN: MPU3HAK MEPIIEHIUKYISIPHOCTH bubnuorexa [JOK
JIBYX TJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [TeprieHAMKYAAPHOCTD IUIOCKOCTEN: MPU3HAK NEPHEHIUKYISIPHOCTH bubnnoreka [JOK
JIBYX IJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [lepneHauKyISPHOCTD MJIOCKOCTEMN: TPU3HAK MEPIIEHIUKYISIPHOCTH bubnuorexa [JOK
JIBYX TJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX neprneHANKyIIpax bubmorexa LHOK
P P p yip https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKyIIpax bubmiorexa LIOK
p P p AUKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NMepreHAuKyIIpax bubmiorexa LHOK
p p p yip https://m.eds00.1ru/91246736
44 Kontponbnas padota no temam "llepneHAUKYISIPHOCTD MPSMBIX U bubnuorexa [JOK
miockocTeil" u "YTibl MEXAYy IPSIMBIMU U TUNIOCKOCTSMHA" https://m.edsoo.ru/5b971ef3
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAaHHUKA,
45 BBIITYKJIbIE U HEBBINTYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA bubmiorexa LIOK
y y p P p https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
46 [Ipu3ma: n-yrospHas nmpu3Ma; TpaHd ¥ OCHOBAHMSI IPU3MBI; IpsiMast bubmuoreka [IOK
Y HAKJIOHHAsl IPU3MBbI; OOKOBas M MOJTHAs TOBEPXHOCTh MPU3MBbI https://m.edsoo.ru/b4ad63ad
[Tapamtenenunen, NpsAMOYTOJIbHBIN apAIJICIIECIIUIIEN U €T0 bubnnorexa [JOK
47 .
CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yroapHas mupaMuia, TpaHU 1 OCHOBAHHUE TTUPAMU/IBI;
48 601?013a;[ﬂ1/1 nonyljaﬂ MOBE XPII)OCTBHHI:I FEMI/I,Z[BI' MpaBUJIbHAS I/Ip o bubmorexa [TOK
N p p - 1P https://m.edsoo.ru/fblcd0a5
yced€HHasi mupamMuaa
49 [IpaBHUIBEHBIE MHOTOTPAaHHHUKH: TOHATHE TIPABUIIBHOTO bubnnorexka [JOK
MHOTOT PAaHHUKS; TPABWIIEHAT IPA3MA W IPABINTEHTT TNPAMAT, https7/mred Ama—aoss
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MIpaBWJIbHAS TPEYTOJIbHAS TUPAMUA U IPABUIILHEIN TeTpadip; KyO
IIpencrasnenue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdID, bubnuoreka [IOK
50
JIOJIEKA’Ip U UKOCAP. https://m.edsoo.ru/a0fdd5bf
C e e: e e
SI IpAMOfi, II0CKOCTHL. DICMERTH CHMMSTPIH B THpAMIAAK, u6morerca LIOK
p ’ ' P pamiiax, https://m.edsoo.ru/b9e777d9
rapajuiesienuIe1ax, NpaBUIbHbIX MHOTOIpaHHUKAX
57 Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: p&é0pa, TuaroHasiu, bubnmoreka [JOK
YIJIBL https://m.edsoo.ru/6¢cdbecef
[Tnomans 60KOBOM MOBEPXHOC OJIHOM MOBEPXHOC oM
53 m Hnalf/lbfbnno aB II:I :cﬁosa);{nﬁ Tfelc/l) Hel\f; OP%(I)IK(]?BI(;;I}:'IOI;F: zgglc\:dnf buGmorexa LIOK
DH3MPT, Ha - TOP p https://m.edsoo.ru/37d84157
MPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUIILHOMN
54 analllhlmﬂam TeopemMa o HJII)OHIaI[I/I 6OKOBO§I HOBerHgCTI/I YCEUEHHOU bubmmorexa LOK
’ https://m.eds00.ru/5603¢30b
MMUPAMUIBI
bubmuorexa [JOK
" n
55 KonTponbhas padora no teme "MHOrorpaHHUKI https://m.edsoo.ru/a95f5¢04
N bu6mmoreka [IOK
>6 Honsrne 06 06neme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
>7 O61Em mupamu! https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 O6BEM mipaMu B! https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
>9 O6bEM mipami b1 https://m.edsoo0.ru/79¢10312
N bubmuorexa [JOK
60 O6BeM mipaMu B! https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 O6néM npu3MbL https://m.edso00.ru/79853608
. bu6mmorekxa [IOK
62 O6bEm mpu3MEI https://m.edso00.ru/1¢053890
N bubnmoreka [JOK
63 ObbEM mpusMEI https://m.edsoo.ru/482d351
" . " bu6mmorexa [IOK
64 KonrtponsHas padora o teme "OO0bEMBI MHOTOIPaHHUKOB hitps://m.edsoo.ru/2826573c
65 [ToBTOpenue, 0600mEeHne cucTeMaTu3anus 3Haauii. [loctpoenne bubmuotexa [JOK
CEYCHHUI B MHOTOI'PAaHHUKE https://m.edsoo.ru/098bedad
66 [TorTopenue, 0000NIEHNE CUCTEMATURAINS 3HAHNNA. Briuncnenme Butnnorexa [TOK
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PAcCCTOSIHUM: MEXIY ABYMS TOYKaMU, OT TOYKHU 1O NPSIMOH, OT
TOYKH JI0 IUNIOCKOCTH, MEXKy CKPELIMBAIOIMMHUCS NPSIMBIMH

https://m.edsoo.ru/f7792ba9

67 Urorosas xoHTposbHas padota/llpomexxyTouHas aTTecTalluOHHAS 1 bubnmoreka [JOK
pabota 3a 10 kmacc https://m.edsoo.ru/b9146bc0
Pabora nax ommbkamu. [ToBropenne, 0000IIeHIE cUCTEMATH3AIUS
68 3HaHUU. BpluncieHre yrioB: MeXay CKpelUBarOIIUMUCS 1 bubnmoreka [JOK
IPSAMBIMU, MEXY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB, https://m.edsoo.ru/56765e8b
YTJI0B MEXKY IIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KonunyecTBo 4yacoB
Jara
Ne Konrpon = Ilpakruu 3vae DJ1eKTpoHHbIE HU(PPOBbIE
n/n Tema ypoka Bcero bHbBIE ecKHe Hl/l);l o0pa3oBaTeJibHbIE
padoThI padoThI pecypcbl
1 Cdepa u map: ueHTp, paguyc, IuaMeTp; IO Ib TOBEPXHOCTH chephl 1 bubmorexa [IOK
pa H tHap: HCHTP, Pariye, ANAMETP; LIOMALL TOBEP P https://m.eds00.ru/0341bc2b
B3anMHoOe pacrionoxenue chepbl U INIOCKOCTH; KacaTenbHas TNIOCKOCTh K bubmmoreka [JOK
2 1
cthepe; omanb chepbl https://m.edsoo.ru/bed12a43
Bu6nmoreka IJOK
3 Nzob6paxenue chepsl, mapa Ha miockocTr. CedeHus 1apa 1 https://m.edsoo.ru/bel SE7£2
4 Hunuaapryeckast HOBEPXHOCTh, 00Pa3yIONIie MAITHHIPHYECKON 1 bubmmorexa [IOK
MOBEPXHOCTH, OCh IIMJIMHAPUIECKON TOBEPXHOCTH https://m.eds00.1ru/6054b8cl
Hunmuaap: ocHoBaHUS 1 OOKOBast TOBEPXHOCTh, 00pa3yoIas U OCh; Bubmuorexa [JOK
5 . . 1
II0IAaAb OOKOBOH M MOJTHOM MOBEPXHOCTH https://m.edsoo.ru/188f6216
o | ToSrmmeme ey meeror. ety e Covema | Buaonens LOK
" AP - 11ap PHCHAHKYILP https://m.edsoo.ru/016e25eb
LWIHHIPA)
7 Konnueckast moBepxXHOCTb, 00pa3yronue KOHMYECKOH TOBEPXHOCTH, OCh U 1 Bbubnuorexa LIOK
BEpIIMHA KOHUYECKOH MOBEPXHOCTH https://m.edsoo.ru/c94ba09b
Komnyc: ocHoBanue 1 BepirHa, 00pasyomias U 0Cb; IUIOMaAb OOKOBOH 1 Bbubnuorexa LIOK
8 . 1
MOJTHOH MMOBEPXHOCTH https://m.edso00.ru/897dd3b2
VYceu€HHbIH KOHYC: 00pa3yIoliye U BHICOTa; OCHOBAHHS U OOKOBast Bubmmorexa [JOK
9 1
MOBEPXHOCTh https://m.edsoo.ru/1468bab3
o | e s messee Pty o Cosmesomyn | Buaonens LOK
> 11ap ’ » TIPOXOAH https://m.edsoo.ru/Obde1be8
4yepe3 BEpIINHY)
11 KomMOwvHanus Ten BpameHus 1 MHOTOTPAaHHUKOB 1 bubmorexa [IOK
H patll p https://m.edsoo.ru/3cef10e5
12 MHororpasHuK, OIMCAHHBIN 0KOJI0 cepbl; chepa, BOUCAHHAS B | Bubmuorexa LIOK
MHOTOTPaHHHUK WJIM B TEJIO BPAIlCHHS https://m.eds00.ru/0b136158
N . i Bbubnunoreka [IOK
13 [onsite 00 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TE 1 https://m.eds0o.ru/26a03fb7
i Bbubnuroreka [IOK
14 OOBEM mmHEIpa, KoHyCa ! https://m.edso00.ru/5513d87b
o UUbCM J_I_Idpd W TIITOIIaIb L(Pcpbl 1 BHGHHOTeKa HOK
[loky o 3.10.20 https://m.ec r'.?ﬂEI{TPDHHbM
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[TogoOueIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKIY TIOMAIIMU Bubnuoreka [IOK
16 ., . 1
MOBEPXHOCTEH, 00bEMaMM TOAOOHBIX TE https://m.edsoo.ru/810cfleb
" - " bubmuoreka LIOK
17 KontponbHas padora o reMam "Tena Bpamenus" u "OOBeMBI TEI 1 https://m.edso0o.ru/4a33a8ab
18 BekTop Ha IUIOCKOCTH U B IPOCTPAHCTBE 1 bubmorexa LIOK
p poctp https://m.edsoo.ru/Scaefclb
19 CnoxxeHue U BHIYUTaHUE BEKTOPOB 1 bromorexa [IOK
P https://m.edso0.ru/23f4f089
bu6mmoreka IJOK
20 YMHOXKEHHE BEKTOPA HA YHCIIO 1 https://m.edsoo.ru/dee379¢b
PaznoxeHnue BekTopa no TpEM HeKOMILJIaHApHBIM BekTopaMm. [IpaBuiio bubmmoreka [JOK
21 1
napajenenumena https://m.edsoo.ru/a28fd74e
2 Pewenune 3a1a4, CBS3aHHBIX ¢ IPUMEHEHUEM IIPABUII ACUCTBUH C | Bubmuoreka LJOK
BEKTOpaMH https://m.edsoo.ru/5a827900
23 KoopanHaTHO-BEKTOPHBII METOI IIPH PEMIEHUH F€OMETPUIECKHX 3a1a4 1 bubmorexa LIOK
P p JLTPH P P A https://m.edsoo.ru/d3alfe30
24 [IpsimoyronbHas cucteMa KOOpAUHAT B pocTpaHcTBe. KoopauHatsl 1 Bubmuorexa [JOK
BekTopa. [IpocTeiinmie 3anaun B KOOpAMHATAX https://m.eds00.ru/48db7058
25 VYron mexay Bektopamu. CkalsipHOE IPOU3BEICHNE BEKTOPOB 1 bubmorexa [IOK
Y PaMH. P p A p https://m.edsoo.ru/725effc4
26 Brlunciienne yrioB Mexy NpsIMbIMU U TJIOCKOCTSMHU 1 bubmorexa [IOK
yr Ay Tp https://m.edsoo.ru/8efbe78e
27 KonTponbHas padora o Teme "BekTopbl 1 KOOPAWHATH B IPOCTPaHCTBE" 1 bubmoreia LHOK
P p p P pocTp https://m.edsoo.ru/77¢22fc5
[oBTopenwue, 0600IICHNE U cucTeMaTU3alMs 3HaHU. OCHOBHBIE (DUTYPBI, Bubmmorexa [JOK
28 1
(akThl, TEOPEMBI Kypca IIIaHUMETPHH https://m.edsoo.ru/1780basd
[oBTopenwue, 0600IICHNE U cUcTeMaTU3alMs 3HaHUH. OCHOBHBIE (DUTYPBI, Bubmmorexa [JOK
29 1
(hakThI, TEOPEMBI Kypca TIIaHUMETPUHI https://m.edsoo.ru/078cd184
[ToBTOpenue, 06001IeHNE U CUCTEMAaTH3allMs 3HAHUH. 3a1a9u bubmuoreka LIOK
30 1
IUTAHUMETPHUN M METOABI X PELICHHUS https://m.edsoo.ru/7491efe0
[ToBTOpeHme, 0000IIeHNE U CUCTEMATH3AIHMS 3HAHUH. 3a1a4u Bu6nmoreka IJOK
31 1
IUTAHUMETPHUN M METOABI X PELICHHUS https://m.edsoo.ru/4dftda97
30 [loBTopenue, 0600IIeHNE U cucTeMaTu3alys 3HaHUKH. OCHOBHBIE (PUTYPBI, 1 Bubmuorexa LIOK
(akThl, TEOPEMBI Kypca CTepEOMETPUHU https://m.edsoo.ru/74b2ad91
33 Urorosas konTponbHas padota/lIpoMexxyTouHas aTTecTallioOHHas paboTa 1 Bbubmuoreka LIOK
3a 11 knacc https://m.edsoo.ru/ec24dfc2
N Bbubnunoreka [IOK
34 [loBTOpenue, 0600LUIeHNE U CHCTEMATU3ALMSI 3HAHUHA 1 https://m.edsoo.ru/f465d10e
ObBHIEE KOJIMYECTBO YACOB 110 ITPOI PAMME 34
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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