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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpust siBIsieTcsl OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHusi, TaKk KakK oOOeCleYyuBaeT BO3MOXKHOCTh HW3YYCHUS
JUCHUIUIMH ~~ €CTECTBEHHO-HAyYHOM  HANpaBJIEHHOCTH W MPEAMETOB
rymaHuTapHoro nukia. [TocKoybKy JIOTMYECKOE MbIIUIEHUE, (GOpMUPYEMOE
OpU H3YYCHUU OOY4YaOUIUMHUCS TMOHATUMHBIX OCHOB T€OMETPUH, IMpHU
JTIOKA3aTelIbCTBE TEOPEM M TOCTPOCHHUM IEMOYKH JIOTMUECKHX YTBEPKICHUN
OpU pEeHIeHUH TeOMETPUUYECKHX 3a]lad, YMEHHUE BBIIBUTaThb U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIIONIB3YIOTCS MPU PEIICHUH 33]]a4 €CTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH (PH3NYECKUX 3a]1ad.

[lears ocBoeHmsi mporpaMMbl y4deOHOro Kypca «l'eomeTpusi» Ha
yrayOnEéHHOM  ypOBHE — pPa3BUTHE HWHIUMBHUIYAIbHBIX  CIHOCOOHOCTEM
oOyyJaronmmxcsi Mpu HU3y4YEHUU TECOMETPUU, KaK COCTABJISIONMIEH MpEeAMETHOU
obnactu «Marematuka U MHPOpPMATHKa» 4Yepe3 00eCleueHHEe BO3MOMXKHOCTHU
NPUOOPETEHUSI U UCIOJIb30BaHUS 00Jiee TIIyOOKHX MeOMETPUUYECKUX 3HAHUU U
NEeUCTBUM, CHeuuUUHBIX TEOMETPUH, U HEOOXOJIUMBIX [JIsi YCIEIIHOIO
npodeccuoHanbHOrO  00pa3oBaHMsI,  CBSI3AHHOTO  C  HCIOJIb30BaHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMU 3ajlayaMH Kypca T€OMETPUHU Ha YIIyOJIEHHOM YpPOBHE,
PaCIIUPSAIONIMMYU U YCUIIUBAIOIIUMU KypC 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHrue IpeACTaBICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIbTYPbI
1 (OpPMHUPOBAHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpoBaHUE TPENCTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIIMX MAaTEMAaTUUYECKUX MOJIENSAX, TTO3BOJISIONIMX OMUCHIBATh U U3y4aTh
pa3HbIe SIBJICHUS OKPYKAlOIEro MHUpa, 3HAHWE MOHATUMHOrO ammapara Mo
pazneny «CtepeomeTpus» yueOHOTO Kypca reOMETPHH;

dbopMHupoBaHUEe  YMEHHS  BJIAJIETh  OCHOBHBIMU  TIOHATHSIMH O
MPOCTPAHCTBEHHBIX (PUTYypaX U UX OCHOBHBIMH CBONCTBAMU, 3HAaHHE TEOPEM,
dbopMyll U yMEHUE UX MPUMEHSATh, YMEHUS JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUEe YMEHHs paclo3HaBaThb Ha YepTekKax, MOJENAX U B
peallbHOM MHUpPE MHOTOTPAaHHUKM U TeJla BpallleHUsl, KOHCTPYHUPOBATH
reOMETpUYECKrUEe MOJICIIN;

dbopmupoBaHue MOHUMAaHHUS BO3MOKHOCTH AKCMOMaTUYECKOTO
MOCTPOCHUSI MAaTeMAaTUYECKHX TEOopHil, (GopMUpOBAaHWE TOHUMAHUS POJIU
aKCOMAaTUKH MPHU MPOBEICHUH PACCYKICHUI;

dbopMHpoBaHUE YMEHHUS BIAJETh METOJIaMU JIOKA3aTEIHCTB U aJITOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSTh, IPOBOAUTH JOKa3aTEIbHbIE PACCYKICHUS B



XOJle¢ peLIeHUus CTEPEOMETPUYECKUX 3alad M 3374a4 ¢ I[PAKTUYECKUM
cojepkaHueM,  (OPMUPOBAHHME  MPEACTABICHUS O  HEOOXOAMMOCTH
JI0Ka3aTeNbCTB MPU OOOCHOBAHMM MAaTEMAaTUYECKUX YTBEPXKIECHUU U POJH
aKCHOMATUKH B POBEJICHUU JETYKTHBHBIX PACCYXICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUICKTYAIbHBIX M TBOPYECKUX

CIIOCOOHOCTEH oOyJaronuxcs, MI03HABATEIILHOM AKTUBHOCTH,
WCCJICIOBATELCKUX YMEHHM, KPUTUYHOCTH MBIIIJICHHS, HHTEpEca K N3YICHHIO
TCOMETPHH;

dbopmupoBaHue (GYHKIIMOHATBHOM ~ TPaMOTHOCTH, pEleBaHTHOU

Ir€OMETPUHU: yYMEHHUS PACMO3HABaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATHIA,
00BEKTOB M 3aKOHOMEPHOCTEH B peajbHBbIX >KU3HEHHBIX CHUTyallUsX U MpHU
U3YYEHUU JpPYrUX Y4YeOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEM, MOJIEIUPOBAHUS PEAIbHBIX CHUTyalud, MCCIECI0BAHUS
MOCTPOEHHBIX MOJIEJIEH, MHTEPIPETALMU OJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZICpKATEIBHBIMU JUHUSMU yueOHOTO Kypca «['eomeTpusi»
B 10-11 xnaccax saBustorcs: «lIpsAMble M IUIOCKOCTH B IMPOCTPAHCTBEM,
«MHuororpannukn», «Tema BpameHus», «BeKTopsl W KOOpPAMHATHI B
IIPOCTPAHCTBE», «/BIKEHHUS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJIICBAHTHBIMU T€OMETPUH Ha YIIIYOJIEHHOM YPOBHE 00y4YeHHUS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJAEpXKATEIbHBIM JIMHUSAM Yy4eOHOTO
Kypca, a (JOpMHUpPOBAHUE JIOTHUECKUX YMEHUI pacrpenensierca He TOJbKO 110
COepKaTeNbHBIM JIMHUSAM, HO M 1o rojgaM oOyuyeHus. CopepxaHue
o0Opa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHS
denepanbHON paboyeil MporpaMMbl, paclpeneéHHbIM M0 ToAaM O0y4YeHUs,
CTPYKTYpPHPOBAaHO  TaKUM  oOpa3oM, dYTOOBI KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOMpocaM oOydaromniyecs: oOpaaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TIE€OMETPUUYECKUMHU TOHATUSIMH U
HaBbIKAMH IOCJIE0BATEIbHO M IOCTYNATENIbHO, C COOJIIOJEHUEM IpUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIOYaTh B OOMIYI0 CUCTEMY
T€OMETPUYECKUX MPEICTABICHUNA O0YyYaroluXcs, pacliupsisis U yriyounss e€,
00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBS3H.

[lepexo K M3y4EeHUIO TEOMETPUHN Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3fgarh ycnoBus i auddepeHManuu  00y4eHus, TOCTPOCHUS
WHIUBUYAbHBIX 00pa30BaTEIbHBIX MPOTPAMM, OOECHEUUTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYArOIIUMXCSl K MPOJOJIKEHUIO M3YUYECHHS] MAaTEMaTHUKH C
yaéToM BbIOOpa Oymymied mpodeccun, obecrieunBasi MPeeMCTBEHHOCTh MEXKITY
o01muM 1 ipoeccroHaIbHBIM 00pa30BaHUEM.



Ha wmsyuenne yuyeOHOTO Kypca «l'eomerpus» Ha yriyOoJIEHHOM YpPOBHE
otBoauTcs 204 vaca: B 10 knacce — 102 gaca (3 gaca B Henento), B 11 kacce —
102 yaca (3 yaca B HeZIEJIIO).



11 KIIACC

Tesia Bpalmenus

[loHATHS: UUIMHAPUYECKAss IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue TMoBepxHocTed. Tema BpaleHUsS:
UWINHADP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpalleHusi Ha TIocKocTh. Pa3BépTka mumuuapa u koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenunena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM MPU3MBI, HWIMHIpA, TUpaMHUibl U1 KoHyca. O0BbEM 1Iapa U 1MapoBOro
CErMEHTA.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiuHapa. Ilepeceyenue cdepsl u 1mapa c¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHHKA,
OIMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAIlCHUS.

[Inomaas MOBEPXHOCTH IUJIUHIpA, KOHYyca, Iiomanas chepbl U e€ dacteil.
[lonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEN
noo0HbIX ¢uryp. IIpeoOpazoBanue mnogoOusi, romoteTHs. PemieHue 3amay Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPALICHUSI: CEYEHUS LUITUHIpa
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IEepeHOoca
CEKYIIEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanmy HaJx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTel Bektopa. PaznoxkeHune BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BHKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa JBMKCHHH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSMOI.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYArOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOTO ITOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUECHHUH IO aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydyeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEUHe,  MpodJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHUSMH, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIKCAaHHBIM OKOJIO Cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpeEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



11 KITACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | Mpaxrmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwme, 0606meH1:1e u 15 1
CHCTEMaTH3alus 3HAaHUHA
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
. [ToBTOpeHwme, 0606meH1/vle U 17 2
cUCTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTshI
pecypcsbl
[ToBTopenue Temsl "KoopauHatel
1 BEKTO I; HAa TIOCKOCTH I/Ip]f 1 bubmmorexa [IOK
P ‘ 04.09.2024 | https://lesson.edu.ru/02.3/11
MIPOCTPAHCTBE
5 [ToBTopenue Temsl "CkansipHoe 1 bubmmoreka [JOK
MPOM3BEICHUE BEKTOPOB" 04.09.2024 | https://lesson.edu.ru/02.3/11
[ToBTOpenue TeMbl "Brruucienue
3 J1a MKy BEKTOPaMH B 1 bubmmorexa [IOK
T Y " P 06.09.2024 = https://lesson.edu.ru/02.3/11
MIPOCTPAHCTBE
[ToBTrOpenue Temsl "YpaBHeHUE
4 MIPSIMOM, TIPOXOJISIIEH Yepe3 ABe 1 bubmmorexa [IOK
P N POXOAAI pes 11.09.2024 | https://lesson.edu.ru/02.3/11
TOYKHU
5 YpaBHEHUE MJIOCKOCTH, HOPMaJh, 1 bubnnorexa [JOK
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax 11.09.2024 | https://lesson.edu.ru/02.3/11
6 YpaBHEHUE IIJIOCKOCTH, HOPMaJb, 1 bubanorexa [JOK
ypaBHEHHUE TIJIOCKOCTH B OTPE3Kax 13.09.2024 | https://lesson.edu.ru/02.3/11
7 BekropHoe nmpousBeneHue 1 bbmmorexa [IOK
P P A 18.09.2024 | https://lesson.edu.ru/02.3/11
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1 bubmuoreka [JOK
MpOTrpaMMHUPOBaHUE 18.09.2024 | https://lesson.edu.ru/02.3/11
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1 bu6muoreka [JOK
MpOTrpaMMHUPOBAHUE 20.09.2024 | https://lesson.edu.ru/02.3/11
10 AHanuThyecKue MEeTobl pacuéra 1 bu6muoreka [IOK
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yTJia M@Ky MPSMBIMU B 25.09.2024 | https://lesson.edu.ru/02.3/11
MHOTOTpaHHUKAX
AHanuTuyecKkue MeTobl pacuéra
11 yIJia MKy IIOCKOCTSIMU B bubmorexa OK
25.09.2024  https://lesson.edu.ru/02.3/11
MHOTOTpaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOUYKHU J10 bubnmnoreka HOK
IIJIOCKOCTH B KOOPJIMHATAX 27.09.2024 | https://lesson.edu.ru/02.3/11
13 Haxoxnenue paccTossHUM OT TOUKH bub6nmoreka [IOK
10 TUTOCKOCTH B KyOe 02.10.2024 | https://lesson.edu.ru/02.3/11
Haxoxnenue paccTossHUM OT TOUKHU
14 0 TUIOCKOCTH B MPABUIIbHOM bubmorexa HOK
8 P 02.10.2024 = https://lesson.edu.ru/02.3/11
UpaMuIe
15 KonTponbnas padora bubnuoreka [IOK
"AHanmuTuuyeckas reomerpus" 04.10.2024 | https://lesson.edu.ru/02.3/11
16 CeueHurss MHOTOTPaHHUKOB: bubmmoreka [JOK
CTaHJapTHHIE MHOTOTPAHHUKHU 09.10.2024 | https://lesson.edu.ru/02.3/11
17 CeueHust MHOTOTPAHHUKOB: METO/T bubmuoreka [IOK
CIIEJIOB 09.10.2024  https://lesson.edu.ru/02.3/11
CeueHust MHOTOIpaHHUKOB:
18 CTaHJapTHBIE MIIIOCKOCTH bubmorexa LOK
P ’ . 11.10.2024 | https://lesson.edu.ru/02.3/11
nepeceyeHus MPSMbIX U TIIOCKOCTEN
19 [TapamtensHble psMbIe U bubmmnoreka HOK
IJIOCKOCTH: TapaJljIesIbHbIE CEUEHUS 16.10.2024 | https://lesson.edu.ru/02.3/11
20 [TapamiensHble IpsIMBIE U bu6muoreka [JOK
MJIOCKOCTH: PACU€T OTHOLIEHU M 16.10.2024 | https://lesson.edu.ru/02.3/11
[TapannensHbie MPsIMBbIC U
21 IIJIOCKOCTH: YIJIBI MEKIY bubmorexa HOK
' 18.10.2024 | https://lesson.edu.ru/02.3/11

CKpCHIMBAOIIUMHUCS ITPAMBIMU
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[lepnieniuKynspHBIC MIPSIMbIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl

bu6nmoreka IIOK

22 I
HEPHEHANKYIVPHBIX HOCKOCTER 1 23.10.2024 | https://lesson.edu.ru/02.3/11
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[leprneHIUKYIIPHEIE IPIMEIE U
23 HJIECKOCHTI/I'};COP eMa opT ex bubmaorexa LIOK
+ TeOp P 23.10.2024 = https://lesson.edu.ru/02.3/11
MEPICHIUKYIIPaxX
[leprneHIUKYIApHEIE IPAMEIE U
24 nngcxocin'};blsncneliiﬂ JINH B Bubmzorexa HOK
' A 25.10.2024 | https://lesson.edu.ru/02.3/11
MHOTOTPaHHUKAX
IToBTOpEHME: TLIOITAAN
25 MHorop OJ'ILHI/IKO];H cbﬂo MYJIBI JJIST bubmorexa [IOK
e > POPMYJIBI A 06.11.2024 | https://lesson.edu.ru/02.3/11
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS
IToBTOpEHUE: IUIOMAAN
26 MHorop OJ'ILHI/IKO];H (bﬂo MYJIBI JUIS bubmorexa HOK
yr . > QOPMYIEL A 06.11.2024  https://lesson.edu.ru/02.3/11
ionaaen, cooopaxeHust moaoous
IToBTOpEHue: mIOMAIN
27 MHorop OJ'ILHI/IKO];H (bno MYJIBI JUISl bubmmorexa [IOK
o) > POPMYIIRL 08.11.2024 | https://lesson.edu.ru/02.3/11
TJI0IAIeH, COOOpaKEHUSI TIOT00MS
IImomann ceuenuit
28 MHOTOTPaHHUKOB: TUIOIIA TN bu6nmorexa LIOK
MMOBEPXHOCTEH, pa3pe3aHus Ha 13.11.2024 | https://lesson.edu.ru/02.3/11
4aCcTH, COOOpaKEHUS MOA00US
IImomann ceuenunii
29 MHOTOTPAHHUKOB: TIJIOIIA/IA but6mmorexa [IOK
MMOBEPXHOCTEH, pa3pe3aHus Ha 13.11.2024 | https://lesson.edu.ru/02.3/11

9acTH, COOOpaKeHUsI TOA00MS



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

Kontposbnas padota "[loBropenue:

bubnunoreka LIOK

30
MHOTOTPAIHHIC, ,(,: cHeHt 15.11.2024 | https://lesson.edu.ru/02.3/11
MHOT'OTPaHHUKOB
31 O6béMm Terma. O0beM bubmuorexa [JOK
NIPSAMOYTOJIBHOTO IapajuieenuIie1a 20.11.2024 | https://lesson.edu.ru/02.3/11
39 3amaun 06 yaBoeHUH Kyda, 0 bubmuorexa [IOK
KBaJIpaType Ky0a; O TPUCEKIUH yTiia 20.11.2024 | https://lesson.edu.ru/02.3/11
CrepeomeTpHuyuecKHe 3a1a4H,
33 CBSI3aHHBIE C 00BEMOM bubmorexa HOK
22.11.2024 | https://lesson.edu.ru/02.3/11
MPSIMOYTOJIBHOTO TIapaJuIeIIeTHIIe /1a
[TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
34 BBIYHCIICHHEM 00bEMa bubmorexa HOK
27.11.2024  https://lesson.edu.ru/02.3/11
MPSIMOYTOJIBHOTO TIapaJuIeIIeTHIIe /1A
. . bubnuorexa [JOK
35 06
POV TIPAMOT HIPHEMET 27.11.2024 | https:/lesson.edu.ru/02.3/11
CrepeomeTpuuecKkue 3a1auH,
36 CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB bubmorexa LOK
. 29.11.2024  https://lesson.edu.ru/02.3/11
MIPSIMOM TIPU3MBI
37 IIpukiiaguele 3a1a4u, CBsI3aHHbIE C bubmmnoreka HOK
00BEMOM TIPSAMOIA TPU3MBI 04.12.2024 | https://lesson.edu.ru/02.3/11
Brruncnenme o6bEMOB Tel ¢
38 ITOMOUIBIO ONPEAEIEHHOTO bubmuoteka [IOK
uHTerpaia. O6bEM HaKIIOHHOM 04.12.2024  https://lesson.edu.ru/02.3/11
TIPU3MBI
Brruncnenmne o0bEMOB Tel ¢
39 IIOMOIIBIO OIPEAEIEHHOTO Bubmuorexa HOK
b . 06.12.2024  https://lesson.edu.ru/02.3/11
uHTerpana. O6bEM Mupamu bl
40 dopmyna 00bEMa TUPAMUIBI. bubnuotexa [JOK
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OrHoeHre 06bEMOB MUPAMUI C 11.12.2024 | https://lesson.edu.ru/02.3/11
00IIUM yTIIOM
dopmyna 00bEMa MUPaMUIbL.
41 OTII{)OH};eHI/Ie O6’beMO]§) nu aIl[MI/I c bubmorexa OK
panii 11.12.2024 | https://lesson.edu.ru/02.3/11
00IIUM yTIIOM
CrepeoMeTpuuecKkue 3aaauu,
42 CBSI3aHHBIE ¢ 00bEMaMU HAKJIOHHOM bubmorexa LOK
13.12.2024 | https://lesson.edu.ru/02.3/11
MIPU3MBI
43 CrepeomeTpuuecKkue 3a1aum, bubnnorexa [JOK
CBsI3aHHBIE C 00BEMAMU TUPAMHUIBI 18.12.2024 | https://lesson.edu.ru/02.3/11
[IpukitagHeie 3aga4u 10 TEME
44 "O0BEMBI TEN", CBSI3aHHBIC C bubmorexa HOK
) . 18.12.2024 | https://lesson.edu.ru/02.3/11
00BEMOM HAKJIOHHOM MPU3MBI
[IpukitagHeie 3aga4u 10 TEME
45 "O0BEMBI TEN", CBSI3aHHBIC C bubmorexa [IOK
. ’ 20.12.2024 | https://lesson.edu.ru/02.3/11
00BEMOM MTUPAMHU/TBI
46 [Tpumenenne o0bEMOB. Boruncienne bubmmnoreka HOK
paccTosIHUS J0 MIIOCKOCTH 25.12.2024 | https://lesson.edu.ru/02.3/11
47 KonrtponsHas padora "O0béM bubmmnoreka HOK
MHOTOrpaHHuka" 25.12.2024 | https://lesson.edu.ru/02.3/11
WJIHHIPUYECKast MOBEPXHOCTb,
48 ](;16 a3 Hpmne LUAJTUH]T II/:HCCKOﬁ bubmmorexa OK
pasyio P 27.12.2024 | https://lesson.edu.ru/02.3/11
MMOBEPXHOCTHU
niHap. [Ipsmoii kpyrosou
49 EI/IJ‘II/IH; y HJfoma b EZ; XHOCTH bubmorexa HOK
P % P 15.01.2025 | https://lesson.edu.ru/02.3/11
IWIAH]IPA
50 Konunyeckast noBepxHOCTb, bubmuoteka [IOK
o0Opa3zyromre KOHHIeCKOU 15.01.2025 | https://lesson.edu.ru/02.3/11
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noBepxHocTU. Konyc

Ceuenne KOHYCa IINIOCKOCTBIO,

51 napajuieIbHOM TIOCKOCTH bubmmorexa [IOK
17.01.2025 | https://lesson.edu.ru/02.3/11
OCHOBaHUS
59 VYceuénnsiii konyc. M3o0paxkeHune bubnmnoreka HOK
KOHYCOB U YCEUEHHBIX KOHYCOB 22.01.2025 | https://lesson.edu.ru/02.3/11
53 [Tnomaae 60KOBOM MOBEPXHOCTH H bub6nmoreka [IOK
IIOJIHOW MTOBEPXHOCTH KOHYCa 22.01.2025 | https://lesson.edu.ru/02.3/11
54 [Tnomaae 60KOBOI MOBEPXHOCTH H bu6nunorexa LIOK
MIOJTHOW MOBEPXHOCTU KOHYCa 24.01.2025 | https://lesson.edu.ru/02.3/11
CrepeomeTpHuecKHe 3aa4 Ha
55 JI0Ka3aTeJIbCTBO U BHIYUCIICHUE, bubmuoreka [{OK
IIOCTPOEHUEM CEUEHUN LIMIMHIpA, 29.01.2025  https://lesson.edu.ru/02.3/11
KOHYyca
CrepeomeTpuueckue 3aa4u Ha
56 JI0Ka3aTeIbCTBO M BEIUHCIICHHE, bu6mmoteka IIOK
IIOCTPOCHUEM CEYEHUH LIMIMHIIPA, 29.01.2025  https://lesson.edu.ru/02.3/11
KOHYyca
57 [Ipuknaguele 3a1a4n, CBA3aHHBIE C bubmmoteka IIOK
UUAITUHAPOM 31.01.2025 | https://lesson.edu.ru/02.3/11
58 [Ipuknaguele 3a1aun, CBA3aHHBIE C bubmmoreka IIOK
HUAITUHAPOM 05.02.2025 | https://lesson.edu.ru/02.3/11
bu6nmorexa LIOK
59 Cdbepa n wap 05.02.2025 | https://lesson.edu.ru/02.3/11
[Tepeceuenue chepsl u mapa c
60 mockocThio. Kacanue mapa u bubnmnoreka [JOK
cdepsl IIIOCKOCThI0. Bua u 07.02.2025 | https://lesson.edu.ru/02.3/11

n300paxkeHue mapa
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[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u

bu6nmorexa [IOK

61
cdepsl mockocThio. Bua u 12.02.2025 | https://lesson.edu.ru/02.3/11
n300pakeHHE mapa
62 VYpasuenue chepsl. [Lnomans cheps bubnmnoreka HOK
u e€ yacteu 12.02.2025 | https://lesson.edu.ru/02.3/11
bu6nmorexa [IOK
63 C
HMMCTPIA CEPEI M Wapa 14.02.2025 | https://lesson.edu.ru/02.3/11
CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO Y BBIYUCIICHUE,
64 CBSI3aHHBIE CO Cepoil U mapom bubmorexa HOK
P . POM, 19.02.2025 | https://lesson.edu.ru/02.3/11
MMOCTPOCHHUEM UX CCUCHHIA
IUIOCKOCTBIO
CrepeoMeTpHUeCKHE 3a1a4d Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
65 CBsI3aHHbBIE CO chepoit U mapom bubmorexa LIOK
P . POM; 19.02.2025 | https://lesson.edu.ru/02.3/11
MMOCTPOCHUEM UX CEUCHHIA
MJI0CKOCTBIO
66 [IpuknanHele 3a1a4u, CBA3aHHBIE CO bubmuoteka [IOK
cdepoil u mapom 21.02.2025 | https://lesson.edu.ru/02.3/11
[ToBTOpEHME: OKPY>KHOCTDH HA
67 HJ'IOCK(I))CTI/I qugzzmmi B bubmmorexa [IOK
’ 26.02.2025 = https://lesson.edu.ru/02.3/11
OKPYXKHOCTH, CTaHJapTHBIC TI0T00US
68 Paznuunble KOMOMHAITAM T bubnunorexa LIOK
BpaIleHUsI 1 MHOTOTPAaHHUKOB 26.02.2025 | https://lesson.edu.ru/02.3/11
69 3amauu o Teme "Tena u bubnuotexa [JOK
MMOBEPXHOCTHU BpamieHus" 28.02.2025 | https://lesson.edu.ru/02.3/11
70 3amauu o Teme "Tena u bubnuotexa [JOK
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MOBEPXHOCTH BpamieHus" 05.03.2025 | https://lesson.edu.ru/02.3/11
7 KonTponbnas pabora "Tena u bubmmoreka [JOK
MMOBEPXHOCTH BpanieHus" 05.03.2025 | https://lesson.edu.ru/02.3/11
79 O6béM nununapa. Teopema 06 bubmmoreka [JOK
00BEME MIPSAMOTO ITUITUHPA 07.03.2025 | https://lesson.edu.ru/02.3/11
Brruucnenne o0bEMOB TeI €
73 IIOMOIIBIO OIIPENEIEHHOTO Bubmaorexa ITOK
P N 12.03.2025 | https://lesson.edu.ru/02.3/11
uHaTerpasa. O0bEM KOHyCca
74 [Tmomaau 60KOBOM M IMOJHOM bubnuoreka [IOK
MMOBEPXHOCTU KOHYCA 12.03.2025 | https://lesson.edu.ru/02.3/11
CrepeomeTpHrUeCKHE 3a1a9H,
75 CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB bubmmorexa [IOK
14.03.2025 | https://lesson.edu.ru/02.3/11
WIAH]IPA, KOHYyCa
[IpukitagHeie 3aga4u 10 TEME
76 "OOBEMBI U TUTOIIAN TTIOBEPXHOCTEH bubnnorexa [IOK
" 19.03.2025 | https://lesson.edu.ru/02.3/11
O06bEM m1apa u MapoBOTO CEKTOPA.
Teopema 06 00bEme mapa. [Tnomans
77 cdepsl. CTepeomMeTprudecKue 3a1auu, bubmuoreka [IOK
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB 19.03.2025 | https://lesson.edu.ru/02.3/11
apa, mapoBOTro CeTMEHTa U
IIApPOBOTO CEKTOPa
[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeNn", CBI3aHHBIC C
78 00BEMOM T11apa M TJIOMIAIBI0 CHEPHI. bubmmoreka [JOK
CoOOTHOIICHUS MEXTY TUTOIIAISTMHI 21.03.2025 | https://lesson.edu.ru/02.3/11

MMOBEPXHOCTEH U 00bEMaMH
MOOOHBIX TeJ
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[TomoOHbIE TEa B IPOCTPAHCTRBE.
N3menenue o6bEéMa 1pu mo100mm.

bu6nmoreka IIOK

7 (CrepeomeTpuueciue sanadm, . 02.04.2025 | https://lesson.edu.ru/02.3/11
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
TEJ U IJIOMIA/IeH TOBEPXHOCTEH
Konrtponsnas padora "[Tnomanu

80 HOBe;)XHOCTH I/FI) 00BEMBI prmrnilx bubamorexa LIOK
ren” 02.04.2025 | https://lesson.edu.ru/02.3/11
JIBM>KEHUS POCTPAHCTBA.

81 OtoOpakenusi. JIBrmKkeHUs u bubnuorexa [{OK
paBeHCTBO (puryp. ObmIMe cBOKCTBA 04.04.2025  https://lesson.edu.ru/02.3/11
IBWKECHUHN
Bupl nBukeHuil: napauienbHbIN

82 MIEPEHOC, LIEHTPaJIbHAS CUMMETPUS, bubmmoreka [JOK
3€pKajibHasi CHMMETPUS, IOBOPOT 09.04.2025 | https://lesson.edu.ru/02.3/11
BOKPYT MPSIMOM

83 ITpeoOpaszoBanus nogobus. Ipsmas bubmuoteka [IOK
u cdepa Ditnepa 09.04.2025 | https://lesson.edu.ru/02.3/11

84 I'eomeTprueckue 3agaun Ha bubmuoteka [IOK
MIPUMEHEHUE JTBHKEHUS 11.04.2025 | https://lesson.edu.ru/02.3/11

85 KonTponbnas pabota "BexkTopsl B bubmuoteka [IOK
npoctpancTae" 16.04.2025 | https://lesson.edu.ru/02.3/11
O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca

86 reomerpun 10—-11 kmaccos, bu6muoreka [JOK
CUCTeMaTH3alusl 3HAaHHH: 16.04.2025 | https://lesson.edu.ru/02.3/11

"ITapannenbHOCTh TPSIMBIX U
IIJIOCKOCTEH B pocTpaHcTBe"
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O6o6maromee nmosropenue 11
MIOHATUI U METO/IOB Kypca

87 reomerpuu 10-11 kiaccos Bubmorexa IIOK
P - 18.04.2025 | https://lesson.edu.ru/02.3/11
cucTeMaTu3aIus 3HaHui: "BekTopsl
B IIpocTpaHcTBE"
Oo6o6maromee nosropenue 11
HOHATHH U METOHOB Kypca
88 reoMeTpun 10—1I1[ KJIaZI(:J)OB Bubmorexa IIOK
P OB 23.04.2025 | https:/lesson.edu.ru/02.3/11
cUCTeMaTH3anus 3HaHui: "BekTopbl
B MpocTpaHcTBe"
O6o6mraromee nmosropenue 11
IMOHSATUHA U METOIOB Kypca
89 reoMeTpUHn 10—121l KﬂaZiOB Bubmrorexa LIOK
P L 23.04.2025  https://lesson.edu.ru/02.3/11
cucremarusanug 3Hanuii: "O0beM
MHOTOIpaHHUKa"
O6o6maromee nmosropenue 11
MHOHATHH U METOHOB Kypca
90 reoMeTpuu IO—II; KnaZI:OB Bubmorexa IIOK
P L 25.04.2025  https://lesson.edu.ru/02.3/11
cucreMaru3anusa 3HaHui: "O0beM
MHOrOrpaHHuka"
O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
01 reomerpun 10-11 xnaccos, bubmmnoreka HOK
cucteMaru3anus 3HaHun: "[lnomann 30.04.2025 | https://lesson.edu.ru/02.3/11
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ter"
Oo6o6maromee nmosropenue 11
92 HOHﬂTHI;ﬁ I/IHI_I/IGTO OB If) ca Bubmorexa IIOK
s P 30.04.2025 | https://lesson.edu.ru/02.3/11

reomerpuun 10-11 kmaccos,
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cucrteMatusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX

TEI

93 HroroBast koHTpobHAs paboTa bubmmorexa LOK
02.05.2025  https://lesson.edu.ru/02.3/11
bu6nmoreka IIOK
o4 Mroropas KOHTpOIIbHA padoTa 07.05.2025  https://lesson.edu.ru/02.3/11
95 [ToBTOpEeHME, 0000IIEHNE U bubnmnoreka HOK
CUCTEeMaTu3alus 3HaHUH 07.05.2025  https://lesson.edu.ru/02.3/11
HcTopus pa3BUTHS CTEPEOMETPUHN
96 KakK HayKHu U €€ poJib B Pa3BUTUHU bubnnorexa [JOK
COBPEMEHHBIX WHKEHEPHBIX U 14.05.2025 | https://lesson.edu.ru/02.3/11
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUHN
97 KaK HayKd U €€ poJib B Pa3BUTHHU Bbu6moreka [IOK
COBPEMEHHBIX UHKEHEPHBIX U 14.05.2025 | https://lesson.edu.ru/02.3/11
KOMIIBIOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHS CTEPEOMETPUHN
08 KaK HAYKH U €€ poJIb B Pa3BUTHHU bubmuoteka [IOK
COBPEMEHHBIX UH)XEHEPHBIX U 16.05.2025 | https://lesson.edu.ru/02.3/11
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUHN
99 KaK HayKd U €€ poJib B Pa3BUTHHU bubmuoreka [IOK
COBPEMEHHBIX NH)XEHEPHBIX U 21.05.2025  https://lesson.edu.ru/02.3/11
KOMITBIOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHS CTEPEOMETPUN
100 KaK HayKH U €€ poJib B Pa3BUTHU bubmorexa IIOK
21.05.2025 | https://lesson.edu.ru/02.3/11

COBPCMCHHBIX NHKCHCPHLIX U
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KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpEOMETPHUH

101 KaK HayKu U €€ pojb B Pa3BUTHHU 1 bubmmoreka [JOK
COBPEMEHHBIX HH)KECHEPHBIX U 23.05.2025 | https://lesson.edu.ru/02.3/11
KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTHS CTEPEOMETPHUH

102 KaK HayKHu U €€ pojib B Pa3BUTUU 1 bubnuoreka [JOK
COBPEMEHHBIX MH)KEHEPHBIX U 28.05.2025  https://lesson.edu.ru/02.3/11
KOMITBIOTEPHBIX TEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYUEHMUME 0BPA30BATE/IbHOMO MPOLLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIUISA YYHEHUKA

» Maremaruka. ['eomeTpust; yrimyoneaHoe ooyduenue, 10 xkmacc/ Mep3msik AL,
Homupogckuii [.A., IToisikoB B.M.; mox peaakiueit [Togonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUIA LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe oo0mectBo «M3narensctBo «IIpocsenienuey
['eometpust. 10-11 knacc. YueOnuk. bazoBblil v yrityOJ€HHBINA ypOBHU

Artanacsu JI. C., byty3oB B. ®@., Kagomues C. b. u 1p.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Metoauueckue nocoOust U KHUTH Jyuis yuutens, ['eomerpus. Atanacsu JI.C. U np.

(10-11) (bazoBwIii/ Y riryOnEHHBIH)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET
bubmuoteka [IOK, yun.py






