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HNOACHUTEJIBHAS 3AIIUCKA
Pabouas nporpamma yuebHoro kypca «l'eomerpusi» 6a3oBoro ypoBHs ajs o0yuatonuxces 10 —11 kimaccoB cocTaBiieHa Ha OCHOBE TpeOOBaHMIM K
pe3yJibTaTaM OCBOCHHUsSI OCHOBHOW 00pazoBaTENbHON IMporpaMMbl cpemaHero obmiero obpazoanus MbOY «COII Ne 8 umenu bycwirmna M.y,
npeacrasieHHbIXx B PI'OC COO, a Takke Ha OCHOBE XapaKTEPUCTUKH IIJIAHUPYEMBIX PE3YJIbTATOB JYXOBHO-HPABCTBEHHOI'O Pa3BUTHUSA, BOCIUTAHUS U
colMaI3alMi  O0yYaroluXxcsi, MPEACTaBICHHBIX B paboueir mporpamme Bocnutanus MBOY «COILI Ne 8 wumenu byceiruna M.W.».

HEJN U3YUYEHUS YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOrO Kypca FeOMETPHH Ha YPOBHE CpPeIHEro ooIero oo6pa3oBanus 00yCaOBIeHa MPAKTUYECKON 3HAYMMOCTRIO METAIPEIMETHBIX
U TIPEJIMETHBIX PE3yIbTaTOB OOyUYCHHsI T€OMETPHHM B HANpaBJICHUH JHMYHOCTHOTO pa3BUTHS oOydarommxcs, (GopMupoBaHus (QyHKIHOHAIEHON
MaTEMaTHYECKOM TPaMOTHOCTH, M3YUYCHHs APYTUX y4eOHBIX AUCHUIUIMH. Pa3BuTHE y 0OYyYarONIMXCS MPABUIBHBIX IPEACTABICHUN O CYLIHOCTH U
HpOI/ICXO)KI[eHI/II/I FeOMeTpI/I‘-IeCKI/IX a6CTpaKIII/II\/JI, COOTHOIIICHHUHN peanLHoro n nJacaJIbHOIO, xapaKTepe OTpa)KeHI/IFI MaTCMaTH‘IeCKOﬁ HaYKOﬁ ﬂBHeHI/If/'I n
IIPOIIECCOB PEalbHOTO MHpPa, MECTE€ T€OMETPHHM B CHUCTEME HAyK M POJIM MATEMaTHYECKOTrO0 MOJEIMPOBAHHSA B HAYYHOM IMO3HAHHHM U B IPAKTHKE
crocoOCTByeT (POPMUPOBAHUIO HAYUYHOTO MHPOBO33PEHHS YUAIIUXCS, a TAKKE KA4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIsl afjanTallid B COBPEMEHHOM
oOmecTBe.

['eomeTtpus siBasieTcs OAHUM U3 OA30BBIX MPEIMETOB Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHUs, TaK KaK 00ECIIEYHMBAET BO3MOXKHOCTh M3yUEHUS
KaK TUCIUIUTMH €CTECTBCHHO-HAYYHOW HAIPABICHHOCTH, TaK U TYMaHUTapHOU.

.HOFI/ILIGCKOC MBINIJIICHUE, Q)opMpreMoe HpI/I I/I3y‘~IeHI/II/I O6y‘IaIOHII/IMI/IC${ HOHﬂTHfIHI)IX OCHOB FeOMeTpI/II/I n HOCTpOCHI/II/I ICIIOYKH JIOTHUYCCKHUX
YTBEPXKJCHHI B XOJIE PEIICHUSI TEOMETPHUECKUX 3aJ1a4, YMEHHUE BBIJIBUTATh U ONMPOBEPraTh TMIIOTE3bI HEMTOCPEICTBEHHO UCIIOJIB3YIOTCS TIPU PEIlCHUH
3a]1a4 €CTECTBCHHO-HAYYHOTO [IUKJIa, B YaCTHOCTH U3 Kypca (GU3UKH.

YMeHHe OpHEeHTHPOBATHCS B IPOCTPAHCTBE MIPACT CYHMIECTBEHHYIO POJIb BO BCEX 00JACTAX JCITEIBHOCTH YeioBeka. OpHeHTAIHsl YeI0BeKa BO
BPEMEHH U TPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €r0 COLMAILHOTO ObITHs, (opMa OTPaKEHHs OKPYXKAIOIIEr0 MHpa, YCIOBHE YCIEIIHOTO
MO3HAHUS U aKTUBHOTO TpeoOpa30BaHus ACHCTBUTEIbHOCTH. OnepupoBaHie MPOCTPAHCTBEHHBIMUA 00pa3aMu OOBEIMHSAET pa3Hbie BUIBI YUCOHOW U
TPYIOBON NIEATETLHOCTH, SIBIISCTCA OJHUM M3 MPOGECCHOHATHHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa 3a7ada (OPMHUPOBAHUS Y OOyUAIOIIMXCS
MPOCTPAHCTBEHHOTO MBIIUICHHUS] KaK Pa3HOBHIHOCTH OOpa3HOTO MBIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K TMPAKTHUECKOU
OCATCIIBHOCTHU 11O MHOT'UUM HaHpaBJ’IeHI/ISIM.

Ienbp ocBoeHms mporpammbl ydeOHOro kypca «['eomerpusi» Ha 0a30BOM YpOBHE OOYy4YeHHs — 00IIe00pa3oBaTeIbHOE M OOIICKYJIbTYPHOE
pa3BUTHE 00YUYAIOIIMXCS Yepe3 00ecreueHne BO3MOKHOCTH TPUOOPETEHHUS M MCITOJIb30BaHHS CHCTEMATHUECKUX TCOMETPUUECKUX 3HAHUN U JICHCTBHIA,



CHEIM(PUYHBIX TEOMETPUH, BO3MOXXHOCTH YCIEIIHOTO TMPOJOHKCHHUS OOpa30BaHMsl MO CHEIHAIBLHOCTSIM, HE CBS3aHHBIM C TIPUKIAIHBIM
HCIOJIb30BAHUEM T€OMETPUH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE IMpeIHA3HAuYEHA JJIsi OOYYArOIIMXCS CPETHEH IIKOJbI, HE HWCHBITHIBABIIMX 3HAYUTEIIBHBIX
3aTpyJHEHUII Ha ypOBHE OCHOBHOTO oOmiero oopaszoBanusi. Takum o0pazom, oOydaromiuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTEeMaTHYECKHE YMEHUS, CBSI3aHHBIC CO CIECIM(PUKON reOMETPHH U HEOOXOIMMBIE JJIs )KU3HU B COBpeMEHHOM o01iecTBe. Kpome 3T0ro, OHM HMEIoT
BO3MOXXHOCTh HM3yYUTh TEOMETpHUI0 Oojiee TIyOOKO, €clii B JalibHEHIIeM BO3HHUKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHHUSIX B
npodecCHOHATLHOM IS TEIILHOCTH.

JlocTrxeHue 1enu OCBOCHHUS POorpaMMbl 00eCIeYnBaeTCs pelIeHHeM COOTBETCTBYIOMIMX 3aad. [IpuopuTeTHBIMU 3a7jauaMu OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBISIOTCS:
(hopMUpOBaHHE TIPEICTABICHHS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI M OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;
(dbopMupOBaHUE MPEACTABICHUS O MHOTOIPAHHUKAX W TelaX BpAIICHUS KaK O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJIENSIX, MO3BOJISIOIIUX OMHUCHIBATh U
M3y4aTh pa3HbIC SIBJICHUS OKPY’KAIOIIETO MHUPA;
(dbopMUpOBaHNE YMEHHSI PACIIO3HABATh Ha YEPTEkKAaX, MOJIENIAX U B pEaIbHOM MUPE MHOTOTPAHHHUKH U TeJla BPaIlCHHUS,
OBJIAJICHUC METO/IaMHU PEIICHUS 3a7a9 Ha TIOCTPOSHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX (DUTYD;
(dbopMUpOBaHHE YMEHHSI ONIEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOTPAaHHHUKAX U TeJlaX BPAICHHS U UX OCHOBHBIMU CBOMCTBAMU;
OBJIQJICHUE AJITOPUTMAMU PEIICHUSI OCHOBHBIX THUIIOB 3a1a4; (popMUpOBaHHE YMEHHUS MPOBOJUTH HECIIOKHBIC JOKA3aTEIbHBIE PACCYKIICHUS B XOJE
pElIeHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 ¢ TPAKTHUYECKUM CO/ICP)KAHUEM;
pPa3BUTHE MHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH 00YJarOIIMXCsl, TO3HABATEIIPHON aKTUBHOCTH, UCCIICAOBATEIHCKUX YMEHUH, KPUTUIHOCTH
MBIIUICHHUS,
dhopmupoBanre GyHKIIMOHATHFHOM TPAMOTHOCTH, PEJICBAHTHON T€OMETPUH: YMEHUE PACTIO3HABATH MPOSBICHUS TE€OMETPUUECKHUX MTOHATUN, 00OBEKTOB U
3aKOHOMEPHOCTE B pEAIbHBIX JKU3HEHHBIX CHTYyallUsX W TPH HU3YYEHUH JPYTUX Y4YEOHBIX TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H
3aKOHOMEpPHOCTEH, (HOPMYITUPOBATh WX HA S3BIKE TEOMETPHUH U CO37]aBaTh FT€OMETPUUECKHIE MOJIETTH, TPUMEHSATh OCBOEHHBIN T€OMETPUYECKUI arnapar
JUIS pellleHus] TPaKTHKO-OPUEHTHPOBAHHBIX 33]1a4, HHTEPIPETUPOBATH U OIICHUBATH MOTYUYCHHBIE PE3YyIbTATHI.

OTAM4uTEeNbHON 0COOEHHOCTHIO TIPOTPAMMBI SIBJISIETCA BKIIIOYEHHE B KYpC CTEPEOMETPUHU B Hauaje €ro U3ydeHHUs 3a/iay, periacMbiX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHUS, W ONpeAeNEéHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJA HHUMH, YTO CIOCOOCTBYIOT pPa3BUTHIO IJIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBILIUICHUS, CTUMYJIUPYET MPOTEKAHWE WHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K JATbHEHIIIEMY U3yUEHHUIO MPEeIMETa.

[Ipenmourenue oTHAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOyuY€HHs, TO €CTh TEOpeTHMYeCKHE 3HAHUS HMEIT B CBOEH OCHOBE
YYBCTBEHHOCTh MPEAMETHO-TIPAKTHYECKON JeATEIHbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy YyYalUXCS B Kypce CTEPEOMETpPUU
MIPOBOAMTCS 3a CUET pelIeHUs 3a/1a4 Ha CO3[JaHie MPOCTPAHCTBEHHBIX 00pa30B M 33a[a4 Ha ONMEpUPOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3aHue
o0Opasa MpOBOAMTCS C OMOPON Ha HATJISIAHOCTH, a ONMEPUPOBAHUE 00pPa30M — B YCIIOBHUSIX OTBJICYEHUS OT HATJISIIHOCTH, MBICJIICHHOTO M3MEHEHHS €0
HCXOJIHOTO COACPKaHUS.



OcHoBHbIE conepkaTenbHble TuHUY Kypea «I'eomerpun» B 10—-11 knaccax: «MHororpaHHuKN», «lIpsMble 1 IJIOCKOCTH B IPOCTPAHCTBEY, «Tena
BpalleHUs», «BeKTopbl U KOOpAMHATBHI B MPOCTpaHCTBe». POPMHUPOBAHME JIOTMYECKMX YMEHHUI paclpenernsieTcss He TOJIBKO IO COJAepKaTelIbHbIM
JUHUAM, HO U 110 TO1aM 00yYeHHs Ha YPOBHE CPEAHETO 001Iero oopa3oBaHusl.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ysbTaTaM OCBOEHHUS pPaboyeil Nporpammsl, pacHpeieNéHHbIM IO ToAaM
00y4YeHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJCHHE I€OMETPUUYECCKUMHU MOHATHSAMH U HABBIKAMU OCYIIECTBIISJIOCH MOCIEIOBATEIBHO U
[IOCTYNATENIbHO, C COOJIOJEHHEM IPUHLMIA IPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS BKIIOYAJIUCh B OOLIYI0 CHCTEMY TIE€OMETPUYECKHX
MPEJCTAaBICHUN 00yUarOIUXCs, PACIIUPI U yriryomsis e€, 00pasys MpOoYHbIe MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yudenune reometpun orBoauTcs 2 yaca B Hezento B 10 kiacce u 1 yac B Hepemto B 11 kiacce, Beero 3a Ba roga ooydenus - 102 yyeOHbIX yaca.
COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeoMEeTpuH. Toduka, mpsMasi, MIOCKOCTh, MPOCTPAHCTBO. [IoHATHE 00 aKCMOMAaTHYECKOM IOCTPOSHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3anmMHOe pacrionokeHne npsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJUIEIbHbIE U CKpeIIMBaromuecs npsamele. IlapamnensHoCTs IPSMBIX
Y IUIOCKOCTEMN B MIPOCTPAHCTBE: NapajuIeNIbHBIE MPSIMBIE B IIPOCTPAHCTBE; MAPAJUIENBbHOCTD TPEX NPSAMBIX; [TAPAIIIETBHOCTD MPSAMOUN U IIJIOCKOCTHU. Y TJIbI
C COHAINPABICHHBIMH CTOPOHAMH; YIOJI MEXKIAY NPAMBIMA B NPOCTpaHCTBE. llapayenbHOCTh IUIOCKOCTEH: IMapajuleNbHBIE IUIOCKOCTH; CBOMCTBA
napajuleNbHbIX TIocKocTei. [IpocTeiiume npocTpancTBeHHbIE (PUTYPBI HA TIIOCKOCTH: TETpadip, KyO, mapaienenure/]; TOCTPOSHUE CeUeHH.

[TeprieHAMKYIAPHOCTD MPSAMONW U TJIOCKOCTH: MEPIEHAUKYISPHBIE MPSAMBIE B MPOCTPAHCTBE, MPSAMbIEC MapajlieIbHbIE U MEPIECHANKYISPHBIE K
IJIOCKOCTH, IIPU3HAK MEPIIEHAUKYISAPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O NMPSAMOU IMEPIEHAUKYISAPHON IJIOCKOCTH. YTIIbl B POCTPAHCTBE: YIOJI
MEXIy NpSMOM M IUIOCKOCTBIO; JABYTPaHHBIM yroJj, JIMHEWHBIA YroJl JBYI'PAaHHOrO yria. [leprneHauKyissp U HakJIOHHBIEC: PACCTOSHHME OT TOYKH JI0
IJIOCKOCTH, PAcCTOSTHUE OT TpPSMOW 10 TUIOCKOCTH, NPOEKIWs QUrypbl Ha IJIOCKOCTh. [lepmeHAuKyIsIpHOCTh IUIOCKOCTEH: MpPU3HAK
MEPIEHANKYISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa o TpEX nepneHauKyJsapax.

MHOrorpaHHUKH

[ToHsiTHE MHOrOrpaHHUMKAa, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHMKA, BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPaHHHUKA.
[Ipu3ma: Nn-yronbHas mpu3Ma; TPaHU W OCHOBAHMS TPHU3MBL, TpsiMasi W HAKJIOHHAS TMPU3MBI; OOKOBas M TIONHAS TOBEPXHOCTHh MPHU3MBL.
[Tapannenenunen, NpAMOYToJIbHBIN NMapajuienenunea u ero cBoicrea. [lupamuaa: N-yronpbHas nupaMuja, rpaHd ¥ OCHOBaHUE MUpaMUIbI; OOKOBas U
MOJIHAsl TIOBEPXHOCTh MUPAMU[IbI; MPABWIbHAS M yCEUEHHAS] MUpPaMHia. DJIEMEHThI NMPU3Mbl U nupamMuabl. [IpaBuibHble MHOTOTPaHHUKU: MOHSATHE



MPaBUIBLHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS MPU3Ma W MpaBHIbHAs NMHPAMHJIA; MIPaBHIbHAs TPEyrojbHas MHpaMHA U MPaBHIBHBIA TETpa’ap; KyoO.
IIpencrasieHue 0 NpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3Ip, JOAEKadAp U uKocadap. CeueHus Npu3Mbl U IUPaMUIBIL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIIBHO TOUKH, MPSAMOM, MJIOCKOCTU. DJIEMEHTHI CHMMETPUN B TUPAMUJIAX, apajljiesieuIeaax,
IIPaBWJIBHBIX MHOTOTPaHHHUKAX.

Bbruncnenue >1€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHanu, yriel. Ilmomaabs OOKOBOH MOBEPXHOCTHM M TOJHOH MOBEPXHOCTH MPSIMOM
IIPU3MBI, IUIOLIA/Ib OCHOBaHUI, TeopemMa 0 OOKOBOH NMOBEPXHOCTH MpsIMOI npu3Msbl. [nomane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUpPaMU/Ibl, TEOPEMa O IO yceu€HHOoM nupaMuabl. [lonstue 06 00béMe. OObEM MUpPaMHIIBL, TIPU3MBI.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAIIMU IOBEPXHOCTEH, 00bEMaMU MOAOOHBIX Tell.

11 KJIACC

Tena Bpaumenus

[{unnuapuyeckas MOBEPXHOCTh, 00pa3yrolye HWINHAPUYECKON MOBEPXHOCTH, OCh LMIMHIPUYECKOH mnoBepxHOCTH. L{minuap: ocHOBaHUS U
OOKOBast MOBEPXHOCTh, 00Pa3yIONIas U OCh; IIIOMA b OOKOBOW U IMOJIHOW MOBEPXHOCTH.

Konnueckas noBepXHOCTh, 00pa3yIole KOHMUECKOW MOBEPXHOCTH, OCh U BepIINHA KOHMYECKON MoBepXHOCTU. KOHYC: OCHOBaHUE U BEpIIUHA,
00pa3yromias u OCh; IO lb OOKOBOU U IMOJIHOW OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolie U BBICOTa; OCHOBAHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMaMeTp; IUI0Iab MOBEPXHOCTH cepbl. B3anMHoe pacnioniokeHue chepbl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh
K chepe; miomaas chepsl.

N300pakeHue Tes BpallleHHUsl Ha MII0CKOCTH. Pa3BEpTka uIMHApa U KOHYycCa.

KoMOunanmu Ten BpalieHUs 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN O0KOJIO cepbl; cepa, BIMCaHHAsS B MHOTOTPAaHHUK, WU TEJO
BpaIllCHUS.

[Tonsitue 06 00BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME MPSMOYTOIBHOTO MapajuieNienuiena u cneAcTBus u3 He€. O0béM
WIMHAPA, KoHyca. O0BEM 11apa u mionaab chepsl.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY IIIOLIAASIMU [TOBEPXHOCTEN, 00BbEMaMH MOA0OHBIX TEJI.

Ceuenuss nMaMHApPaA (MapajuieIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca (MapajuleIbHOE OCHOBAHHMIO M MPOXOJIAIIee Yepe3 BEpIIMHY),
CeueHus 1Iapa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bekrop Ha muiockoctr U B pocTpaHcTBe. CII0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BEKTOpa Mo TpEM
HEKOMIUIAaHApHBIM BekTopaM. IIpaBwio mnapamnenenunena. PemeHue 3agad, CBS3aHHBIX € NPUMEHEHUEM NPaBWJ JEHCTBHUI C BEKTOpaMH.
[IpssMoyronbHas cucremMa KoopauHar B mpoctpaHcTBe. KoopaunaTtel Bektopa. IIpocrelimme 3amaun B KOOpAMHATAaX. YTOJI MEXIYy BEKTOPaMH.



CkansipHOE€ TPOM3BENEHUE BEKTOPOB. BhIUMCIIEHHE YIVIOB MEXIY MPSIMBIMU M IJIOCKOCTAMHU. KOOpAMHAaTHO-BEKTOpPHBIM METOJ MNpU PELICHUH
reOMETPHUECKUX 3ajiau.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MPOrpaMMbl yueOHOTro mpeamera « MaTeMaTHKay XapaKTepU3yIOTCs:

I'pazknanckoe BocnuTaHue:

C(OPMHPOBAHHOCTHIO TPAXKAAHCKOM TO3MIUM OOYYAroIIerocss Kak AakTHBHOIO UM OTBETCTBEHHOTO WIEHA POCCHUHCKOro OOIECTBa,
IIPEJCTABICHUEM O MAaTEMAaTUYECKMX OCHOBaX (DYHKIMOHHUPOBAHMS PA3JIMUYHBIX CTPYKTYp, SBJICHUH, MPOLENyp TPakAaHCKOro oluiecTBa (BbIOOPHI,
OIPOCHI U 1Ip.), YMEHHEM B3aUMOJICHICTBOBATh C COLMAIILHBIMUA HHCTUTYTAaMH B COOTBETCTBUU C UX (QDYHKIMSAMU U HA3HAYEHUEM.

IIaTtpuoTnyeckoe BocIUTaAHHE:

C(OPMHUPOBAHHOCTBIO  POCCHUMCKOM  IpaKJaHCKOM  MAEHTUYHOCTH, YBaXEHUs K  IPOLUIOMY M  HAcTOSIEMY  POCCHMCKOM
MaTEMaTHKH, LICHHOCTHBIM OTHOLIEHUEM K JTOCTHKEHHUSM POCCUHCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTEMAaTUYECKOM IIKOJIbI, K UCIOIb30BAHUIO 3TUX
JOCTH)KEHHUH B IPyTUX HayKax, TEXHOJOTUX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HaHMEM JIyXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa; c(OPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, STUYECKOIO MOBE/IEHHs, CBI3aHHOIO
C MPAKTHYECKUM NMPUMEHEHHEM JOCTIKEHUIH HAYKH U IEATEIIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/1a B TIOCTPOCHUE YCTOWYHBOTO Oy IyIIEro.

JCTeTHYeCKoe BOCIIUTaHHue:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYAs JCTETHKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEeIIeHUH, pacCyKICHHI;
BOCIIPUMMYHUBOCTBIO K MATEMaTHYECKUM aCIEKTaM pPa3InYHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTHYeCKHUe 3HaHMsS B MHTEpecax 370pOBOro M 0e30MmacHOro o0dpasa >KM3HM, OTBETCTBEHHOI'O
OTHOIIEHHS K CBOEMY 3/I0pOBBIO (370pOBO€ MHUTaHUE, COAJAHCUPOBAHHBIM PEKUM 3aHATHM W OTAbIXA, peryispHas (u3nyecKas aKTHUBHOCTBH);
(U3NYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUSAX CIOPTUBHO-03/I0POBUTENIBHOM JESTEIBHOCTHIO.

TpynoBoe Bocnniutanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHMEM LIEHHOCTH TPYA0JIIO0US; HHTEPECOM K pa3iIMuHbIM cdepaM NpodecCHoHaNbHOM 1eATEIbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOM M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuu M peanu30BbIBATH COOCTBEHHBIE JKU3HEHHBIE
IUTaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4YECKOMY OOpa30BaHHIO W CaMOOOpa30BaHMIO Ha MPOTSDKEHUHM BCEH KHM3HHM; TOTOBHOCTBIO K
aKTUBHOMY y4YaCTHUIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMaTUYECKOW HAIIPABIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO 3KOJIOTMUECKON KYJIbTYphl, IOHUMAHUEM BIUSHUS COIMAIIbHO-DPKOHOMUYECKHX MPOIIECCOB HAa COCTOSTHUE MPHUPOJHON U
COLIMAJILHOW CpeJbl, OCO3HAHMEM TJI00abHOIO XapakTepa 3KOJIOIMYeCKHX NpoOjeM; opueHTaluell Ha MpUMEHEHHe MaTeMaTW4YeCKMX 3HAHWM Uis
pelIeHns 3a/1a4 B 00JIaCTH OKPY KaroIlel Cpe/ibl, IUIAaHWPOBAHUS TOCTYIKOB M OLIEHKU WX BO3MOXHBIX IOCJIEICTBUMN IJIs1 OKPY>KAIOIIEN CPebl.

IleHHOCTH HAYYHOI'O MO3HAHMS:



c(OPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHON MPAKTUKU, TOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl YeJOBEUECKOM NeATeNbHOCTH, 3TaloB €€ pa3BUTUS M 3HAUYUMOCTH ISl Pa3BUTHUS LMBMUIIM3ALMU; OBJIAZCHUEM
SA3bIKOM MAaTEMaTUKU U MaTEMaTU4YECKON KyJbTYpOM Kak CpeJACTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYIO U MUCCIEA0BATEIbCKYIO
JesTeIbHOCTh HHAUBUYAIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeramnpegMeTHble  pe3ysbTaThl  OCBOCHHMS  NPOrpaMMbl  ydyeOHOro mpeamera  «MaremaTwka» — XapakTepU3yIOTCS — OBJaJICHHEM
YHUBEPCAIbHBIMU HO3HABAMETbHBIMU OCUCMBUAMU,  VHUBEPCATbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, VHUBEPCANbHLIMU — PeYIAMUGHbIMU
oelicmsausmu.

1) Vnueepcanvuvle noznasamensuuie oelicmsus, obecneuusaom @Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYEccos o0yyarowuxcsa (oceoenue
MemMo008 NO3HAHUS OKPYIHCAIOU e20 MUpa, npUMeHeHue 102U4eCKUX, UCCIe008amenbCKUX onepayull, yMeHutl pabomams ¢ uHgopmayueti).

Ba3zoBble Jloruyeckue aeiicTBUA:
BBISIBJISAITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEeMAaTHYECKUX OOBEKTOB, NMOHATHM, OTHOIIEHUN MEXIy MOHATUAMH; (HOPMYIHPOBATH
OTIpeJIeJICHUs] IOHATHI; YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHHS JUIsI 000OIEHHS M CPaBHEHHSI, KPUTEPUH TPOBOJIIMOTO
aHaJIM3a;
BOCIIPHHUMATh, (DOPMYITUPOBATh U PE0OPa30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPHUILIATENIbHBIC, €MHIYHBIC, YACTHBIC U OOIIIE; YCIOBHEIC,
BBISIBJIAITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M INPOTUBOpeuus: B (hakTax, JaHHbBIX, HAOIIOAEHUSAX U YTBEPXKICHMSX; HpPEararh
KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;
JieN1aTh BBIBO/IbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;
MIPOBOAUTH CAMOCTOSITEILHO JJOKa3aTeIbCTBA MaTEMaTHUECKUX YTBEPXKJIEHUHN (MpsSMbIE U OT MPOTUBHOIO), BBICTPAUBaTh apryMEHTAIUIO0, TPUBOAUTH
IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOIbI;
BbIOMpaTh crnoco0 pemieHus ydeOHOW 3anauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB pEIlEHHUs, BbIOMpaTh Haubosiee MOAXOISAIMIMNA € y4ETOM
CaMOCTOSITENTLHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBareibckue 1elCTBUSA:
HCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM MHCTPYMEHT MO3HaHUS; (OPMYJIMPOBATH BOMPOCH], (UKCHPYIOIIME NMPOTUBOpEYHe, Mpoliemy,
YCTaHABIIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHUE;
IIPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEI0BaHUE N0 YCTAaHOBJIEHUIO 0COOEHHOCTEH MaTeMaTH4ecKOro OObEeKTa, sSBJICHUS,
IpolLiecca, BISIBICHUIO 3aBUCHUMOCTEN MeX 1y 00BbEKTaMU, SIBICHUSIMHU, TPOLIECCAMH;
CaMOCTOSITENTbHO (OPMYIMPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3ysibTaTaM MPOBEIEHHOTO HAOJIOJCHMS, MCCIEOBAHUs, OLIEHUBATH JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3YIHTATOB, BHIBOJOB M 000OIIICHNUI;
IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE NPOLIECCA, @ TAKKE BBIABUIATh IPEIIOJIOKEHNS O €70 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:
BBISIBIISATH 1€(DUIUTH MH(DOPMAIMH, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA Ha BOIPOC U JIJIsl pEIICHUS 3a/1a4H;



BbIOMpPaTh MHPOPMALMIO U3 MCTOYHMKOB PA3IUYHBIX TUIIOB, aHAIW3UPOBATh, CUCTEMAaTHU3UPOBATh U WHTEPHPETHPOBATH MHPOPMALUIO PA3IUYHBIX
BUJIOB U (JOPM IIPECTABICHMUS;
CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEJICTABIATE €€ B pa3IMUHBIX (POPMaX, WILTIOCTPUPOBATH rPahUIECKH;
OLIEHUBATh HaIEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvie KOMMyHRUKAMUGHbIE Oelicmaus, 00ecnequsarom chopmuposanHoCmy COYUATbHBIX HABLIKO8 00YUAIOUJUXCSL.

Oo0wmenue:
BOCIIPUHUMATh M (DOPMYyITUpPOBATh CYXKIACHUS B COOTBETCTBHH C YCJIOBUSMH M IENISMHU OOINEHHS; SCHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3pEHMsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHHUS 110 X0y peIleHHs 3a/1a4i, KOMMEHTHPOBATh IIOJIYUYEHHBIH pe3yibTar;
B X0/ 00CYX/IeHHs 3a71aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbl, IPO0JIeMBbl, pelIaeéMOi 3a/1a41, BHICKA3bIBATh UJIEH, HALIEJICHHbIE HA TOUCK
PEIIEHHS; COMTOCTABIATh CBOM CYXIEHUS C CYKACHUSMHU APYTUX YYaCTHHKOB JIMAJIOTa, OOHAPYKUBATh Pa3lIMuMe U CXOACTBO MO3ULIMI; B KOPPEKTHOM
dopme hopMyIupoBaTh pa3HOIIIACHS, CBOU BO3PAKECHHUS;
MPEJCTABIATh PE3yJIbTaThl PEIICHHs 3a7add, SKCIIEPUMEHTA, UCCIICAOBAHMS, TPOEKTa; CAMOCTOSITEIbHO BBHIOMPATh (OPMAT BBICTYIUICHHUS C YUETOM
3aJ]a4 Mpe3eHTallul 1 OCOOCHHOCTEH ayAUTOPUH.

CotpyaHnuecTso:
IIOHMMAaTh U MCIOJb30BaTh NPEUMYLIECTBA KOMAaHAHOM M MHIMBHUIYaJbHOM pabOTHI MPH pElIeHUH Y4eOHBIX 3aJay; NPUHUMATh 11€Jb COBMECTHOM
JeSITEIbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW padoThl, pacupeleisTh BUIbl pabOT, AOroBapuBaThCs, 00CYKJaTh MPOLECC U PEe3yNbTaT
paboThl; 06001IaTh MHEHHUS HECKOJBKHX JIHOJICH;
Y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0O0CyxneHus, oOOMEH MHEHHH, «MO3TOBBIE IITYpMBD» M HHBIC); BBIIOJIHITH CBOIO YacTh Pa0OTHI H
KOOp/JMHUPOBaTh CBOM JEMCTBUSA C JPYIMMH WI€HAMM KOMaHJbI; OLIEHMBAaTh KauyeCTBO CBOEro BKJIaZa B OOUIMHA NPOAYKT IO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynsamugnsle Oelicmesusi, 00ecneuusarn Gopmuposanue CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUUHOCTILL.

Camoopranu3anusi:
COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3a7aui, BEIOUPATh CIIOCO0 pelIeHus ¢ yYETOM UMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ yUETOM HOBOM MH(OpMAaLIUHU.

CaMOKOHTPOJIb:
BJIa/IETh HaBBIKAMH I103HABATENbHON pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB; BIaJETh
croco6amMy caMOIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3yJibTaTa pelieHUss MaTeMaTHUeCcKOM 3a1auu;
MPEIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELLIEHUH 3a/1a4H, BHOCUTh KOPPEKTUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX 0OCTOSITENIBCTB,
JAHHBIX, HAJCHHBIX OMINOOK, BBIABICHHBIX TPYAHOCTEH;
OLIEHHMBATh COOTBETCTBUE PE3yJIbTATa €U U YCIOBUSAM, OOBACHATH TPUUUHBI TOCTHKEHUS WM HETOCTHKEHUS PE3yIbTaTOB JIEATEIbHOCTH, HAXOIUTh
olIMOKY, 1aBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDI

10 KJTACC

OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHUHM U CIIEACTBUS U3 HUX IPH PEILICHUH F€OMETPUUECKUX 3ajiay.

OnepupoBaTh NOHATUAMMU: N1APAJUIEIBHOCTD U MEPIEHUKYIIIPHOCTD IPSAMBIX U INIOCKOCTEH.

KnaccuguupoBars B3auMHOE PacHoI0KEHHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMU: IBYIPaHHBIA Yroj, IpaHU ABYI'PAHHOIO yria, pedpo ABYIPaHHOIO YIJIA; JMHEWHBIH Yroj JABYI'PaHHOIO YIJIa;
rpajycHas Mepa JByTpaHHOIO yrija.

OnepupoBaTh NOHATUSMH: MHOTOTPAHHUK, BHIITYKJIBIA M HEBBIIYKJIbI MHOTOTPAHHUK, 3JIEMEHThl MHOI'OI'PaHHMKA, IPAaBUIIbHBI MHOTOTPAHHUK.

PacrioznaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IIMpaMKa; IpU3Ma, NPSMOYTOJIbHBINA Napajuieaenunes, Kyo).

KnaccudunupoBaTb MHOrOrpaHHMKH, BbIOMpash OCHOBaHMS Ui KiIacCU(UKAIMK (BBIIYKIIbIE M HEBBITYKJIbIE MHOTOIPaHHMKH; IpPaBUJIbHbIE
MHOTOTPaHHUKU; IPSIMbIE U HAKJIIOHHBIE IPU3MBI, TIapaJlICICIUIIE IbI).

OnepupoBaTh NOHATUSAMHU: CEKYILAs MNIOCKOCTb, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/I0B.

CTpouTth ceyeHuss MHOTOTPaHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemrate 33124 Ha HaXOXKJICHHE T€OMETPUUYECKUX BEIMYMH 1O 00paslaM WM aIfOpUTMaM, IPUMEHSS U3BECTHBIE aHAJTUTUYECKHE METO/bI IIPpU
pELIEHNN CTaHJAPTHBIX MaTEeMAaTUYECKUX 3a/1a4 HA BBIYMCIIEHUE PACCTOSHUN MEXIY ABYMS TOUKaMH, OT TOYKU JO MPSAMOM, OT TOYKHU /10 MIIOCKOCTH,
MEXy CKPELMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3aaun Ha HaXOXKJIEeHUE T€OMETPUUECKHUX BEIMYUH M0 00pa3laM WM aJropuTMaM, MPUMEHSS U3BECTHbIE aHAIUTUYECKUE METO/bI PU
pELIEHNN CTaHAAPTHBIX MAaTEMaTHUECKUX 3a/1a4 Ha BBIUUCIICHUE YIVIOB MEXKIY CKPELIMBAIOLIMMUCS IPSIMBIMHU, MEXY IPSIMON U INIOCKOCTBIO, MEKIY
IJIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB.

Bbruucnare 00bEMBI M TUIONMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MHpaMHia) ¢ IPUMEHEHHEM (OpMYII; BBIUUCIATH COOTHOLICHMS
MeX/1y IUIOIIA MU TTOBEPXHOCTEHN, 00bEMaMU MTOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HMH(OPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (Urypax, MPEJCTaBICHHYIO Ha
yepTexkax U pUCyHKax.

[IpumensTs reomeTpruyeckue (BaxkThl IS PELICHUS] CTEPEOMETPUUYECKUX 3aJad, MPEeANOoaraluX HECKOJIbKO IIAaroB pEeHIeHUs], €ClU YCIOBUS
PUMEHEHMS 33aJJaHbl B IBHOH (opme.



IIpuMeHATH npocTenIIe NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUH CTEPEOMETPUUECKHUX 3a1a4.

IIpuBOaUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB FEOMETPHUH B HCKYCCTBE.

[IpuMeHATH NOJTYYEHHBIC 3HAHUS HA IIPAKTHUKE: aHAJIM3UPOBATh PEAJIBHBIC CUTYAallMM W NPUMEHATH M3YYCHHBIE IOHATHUS B IPOLECCE IOMCKA
peleHusl MaTeMaTudecku chopMysIMpoBaHHON MPOOIEMbl, MOJIEIUPOBATh PEalbHbIE CUTYallMH Ha sI3bIKE N€OMETPUH, UCCIIEAO0BATh IOCTPOECHHBIE
MOJIETIM C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUI M TEOpeM, ammapara aareOpbl; peliaTh NPAKTUUYECKHUE 3a]auM, CBA3AHHBIE C HAXOXKIACHHEM
FCOMETPUYECKUX BEIUYHH.

11 KJTACC

OHepI/IpOBaTI) MOHATHUAMUA: HUJIMHAPUYICCKAsA TOBCPXHOCTD, 06pa3y}0mI/Ie III/IJIHHI[I)HHGCKOﬁ MOBEPXHOCTHU, HUJIMHAP, KOHNUYCCKAA IMOBECPXHOCTD,
00pasyronre KOHHYECKOW TOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

Pacrio3naBath Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI MOJTYYCHHS TEJT BPAIICHUSI.

KnaccudunupoBars B3aMMHOE pacofiosKeHUE CPEPhl U IITOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CEIMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; IApPOBOM CJIO, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH TEN BPAIICHHsI, TEOMETPHUECKUX TEJI C MPUMEHEHUEM (HOpMYIJI.

OnepupoBaTh MOHSATUSAMH: MHOTOTPAaHHUK, BIIMCAHHBIM B cepy M ONMUCAHHBIA OKOJO cepsl; chepa, BOUCAHHASI B MHOTOTPAHHUK WJIM TEJO
BpallleHUsI.

BbluncnsaTe COOTHOLIEHUS MEXKAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOTOOHBIX TEN.

N306paxaTs n3yuaembie GUTYPHI OT PYKH U ¢ TPUMEHEHHUEM IPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BbInonHATe (BBIHOCHBIE) IUIOCKHME YEPTEKHU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (GUIYp: BUA CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUSI.

W3Bnekarb, MHTEPHPETUPOBATh W MPEoOpPa30BbIBaTh MH(OPMALIMIO O TMPOCTPAHCTBEHHBIX I€OMETPUYECKUX (PUrypax, MPEICTABICHHYIO Ha
YepTekax U pUCyHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInoNnHATE MEHCTBUS CIOXKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB W YMHOXKEHHUS BEKTOpa Ha YHCIO, OOBSICHSITH, KAKMMHU CBOWCTBAMH OHU
00J1a1a10T.

[IpuMmeHsITh MpaBUIIO MapasuIeTenune/a.

OHepI/IpOBaTI) MOHATHUAMU:. ACKAPTOBBI KOOPAWHATHLI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATEI BEKTOPA, YTOJI
MEXIy BEKTOpaMH, CKAISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



Haxoauts cymMmmy BEKTOPOB M NIPOMU3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOPAMH, CKAJIIPHOE IPOU3BEACHHE, PACKIIaAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[TpumMensaTh reomerpuueckue GakThl Ui PELICHUs CTEPEOMETPUYECKUX 3ajad, IPEANoNaraloliuX HECKOIbKO 1IaroB PELIeHUs, €ClId YCIOBUS
NPUMEHEHHS 33]JaHbI B IBHOH (opme.

Pemate npocreiimne reoMmeTpuyeckye 3aaud Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a.

Pemrate 3a7aun Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIICHHHM M HAaXOXKJICHHE T€OMETPUYECKHX BEIMYMH 1O 00paslaM WIH aJropuTMam,
IIPUMEHSS U3BECTHBIE METO/IbI IIPU PEIIEHUH CTaHIaPTHBIX MaTEMAaTUYECKHX 3a/1a4.

[TpuMeHsTH NpocTeiie MporpaMMHbIE CPEJCTBA U HJIEKTPOHHO-KOMMYHHMKAIIMOHHbBIE CUCTEMBI TP PELLICHUH CTEPEOMETPUYECKUX 3a/1ay.

[IpuBoIMTE IpUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE U KU3HHU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB IT€OMETPUH B UCKYCCTBE.

[IpuMeHATH MOJyyeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3MPOBATH PEaJIbHbIE CUTYallMd M INPUMEHSTh U3yYEHHbIC MOHSATUS B IpOLECcCe IMOUCKa
peleHunsi MaTeMaTudecku chopMyInpoBaHHON MPOOIEMbI, MOJIEIUPOBATh PEATbHBIE CUTYallMd Ha S3BIKE T'€OMETPHH, HUCCIEI0BATH MOCTPOCHHBIC
MOJIEJIN C HCIHOJIb30BAHUEM T€OMETPUYECKHUX MOHATHHA U TeopeM, amlmapara ajreOpbl; pellaTh NPaKTHYECKUe 3a/auyM, CBSI3aHHbIE C HaXOXKICHUEM
reOMETPUYECKUX BEJTUYMH.
TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3znesnoB 1 TeEM IPOrpamMMel KommuecTBo 4acos OneKTpoHHbIE (HUPPOBHIE)
n/n Bcero  KontponbHbie [IpakTuueckue 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
1 BBenenue B ctepeoMeTpuio 10
2 [Ipsimble u TuIOoCKOCTH B nTpocTpancTse. [lapamiensHoCTh 12 1

MPSIMBIX U IJIOCKOCTEN

3 [lepneHIUKYASAPHOCTH MPSAMBIX U MJIOCKOCTEN 12



4 VYrael MeXay OpSAMbBIMH U IIJIOCKOCTSAMU 10 1
5  MHororpaHHuKH 11 1
6  OOBEMBI MHOTOTPAaHHUKOB 9 1
7 lloBTOpeHue: ceueHus, pacCTOSIHUS U YIJIb 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 S5 O
11 KJIACC
Ne  HaummeHoBaHMe pa3/ieliOB M TEM MPOTPAMMBI KonuyectBo yacos OnextponHsie (ppoBbie) 00pazoBaTEIbHBIC
n/m Bcero  KouTtposbHbIe [MpakTuveckue pecypehbl
paboThI paboThI
1 Tena BpameHus 12
2 OO0BEMBI TEN 5 1
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 7 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME
MNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuectBo yacos Hara DJEeKTpOHHBIE UPPOBBIE
n/m Bcero Kontponbubie [Ipaktuueckne H3YICHUA obpazoBaTeIbHbIC
paboThI paboThI peCypChl
1  OcHoBHbIE IOHATHS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb, 1

npoctpaHcTBo. [IpaBuia n300paxkeHns Ha pUCyHKaX: U300paKeHUS
IJIOCKOCTEH, MapaljieNIbHbIX IPSIMBIX (OTPE3KOB), CEPEINHBI OTpE3Ka

2  TloHsATHS: IepeceKaronIrecs IIOCKOCTH, MepeceKatonmecs npssMasi 1 1
IJIOCKOCTh

3 IlonsTus: MEepeCCKarmurecs MIOCKOCTHU, ICPCCCKAOIIUCCA ITpAMad U 1
IIJIOCKOCTH

4 3HaKOMCTBO C MHOTOTpaHHHKaMH, U300pa’keHUE MHOTOIPaHHUKOB Ha 1



10

11

12

13

14
15
16
17
18
19

Tema ypoka

PUCYHKAX, HA IPOCKIMUOHHBIX YCPTECIKAX

HauanpHble cBeieHus 0 KyOe U nupaMuie, uX pasBEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

HavanpHble cBeieHUs 0 KyOe U upaMuJie, UX pa3BEPTKU U MOJAEIIH.
CeueHnst MHOTOIPaHHUKOB

ITonsatue 06 aKCHOMATUYECKOM IIOCTPOCHUHU CTCPEOMECTPUU:
AKCUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX

[TonsiTve 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

[Tonsatne 06 aKCHOMATUYECKOM IOCTPOCHHUU CTCPCOMCTPHMU:
AKCUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX

[TonsiTve 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

BzaumHoe PpacCIIOJIOKCHUC IIPAMBIX B IIPOCTPAHCTBC!
MEPECCKAOIMECH, MAPATIICIbHBIC U CKPCIIMBAOIINECA MTPAMBIC

[TapamiensHOCTh IPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:
NapajuleJIbHbIC NPAMBIE B IPOCTPAHCTBE; MAPAIUICIIBHOCTD TPEX
MPSIMBIX

[TapamiensHOCTh IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:
[TapauienbHOCTH IPSIMOU U INIOCKOCTH

VYTiBl ¢ COHANIPABICHHBIMH CTOPOHAMHU

Yron Mexay npsiMbIMU B IPOCTPAHCTBE

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

[TapannenbHOCTh MIOCKOCTEN: NapajlieIbHbIE INIOCKOCTH
CaolicTBa napamienbHbIX INIOCKOCTEN

ITpocreiinme npocTpaHCTBEHHBIE (PUTYpHI Ha MJIOCKOCTU: TETPadIp,

Bcero KonTpoabHbie

s

KonnuaectBo wacoB Hara

paboThI

[Mpaktuueckue H3YICHUA
paboThl

DJEeKTpOHHBIEC IU(PPOBBIE
o0pa3oBaTesbHbIC

pecypcsl



1/

20
21
22

23

24
25
26
27
28
29
30
31

32

33

34

35
36
37
38

Tema ypoka

KyO, mapaJuienenumnes
[Toctpoenue ceueHuit
[Toctpoenue ceueHuit

Kontponbnas padota mo teme "[IpsiMbie U TIIIOCKOCTH B
npoctpanctie. [lapamienbHOCTh TPSIMBIX U MIJIOCKOCTEH"

[TeprieHAMKYIAPHOCTD MPAMOUN U NIIIOCKOCTHU: MEPIIEHAUKYJIISPHbBIE
IpsIMBIE B IPOCTPAHCTBE

[IpsimMble napasienbHbIe U IEPIEHIUKYISIPHBIE K ITTIOCKOCTH
[IpsimMble napasuienbHble U NEPIEHANKYISPHBIE K ITIOCKOCTH
[Ipu3Hak nepneHANKYISIPHOCTH IPSMOM U INIOCKOCTH
[Ipu3Hak nepneHANKYISIPHOCTH IPSMOM U INIOCKOCTH
Teopema o IpsAMOI TTEPTIIEHAUKYIISIPHON MIIOCKOCTH
Teopema o IpsAMON TTEPIEHIUKYIISIPHON TIIIOCKOCTH
TeopeMa 0 npsAMON NEepIEHAUKYIAPHON IIJIOCKOCTH

[lepnenuKysip U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

HCpHGH}II/IKYJ'IHp M HAKJIOHHBIC: paCCTOAHUE OT TOYKH A0 ITJIIOCKOCTH,
pacCTossHUEC OT HpHMOﬁ J0 IIITOCKOCTH

[lepneHauKyasip U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

HCpHGH}II/IKYJ'IHp M HAKJIOHHBIC: paCCTOAHUE OT TOYKHU A0 ITJIIOCKOCTH,
pacCcTossHueC OT HpﬂMOfI J0 IIITOCKOCTH

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO
JIByTpaHHBIN YroJl, TMHEHHBIN YroJl ABYTPAHHOTO yria
JIByTpaHHBIN YroJl, TUHENHBIN YIoJl ABYTPAHHOIO yria
[lepneHUKYIAPHOCTD ILIOCKOCTEMN: IPU3HAK IIEPIIEHIUKYIIIPHOCTH

Bcero KonTpoabHbie

L

e

KonnuaectBo wacoB Hara

paboThI

[Mpaktuueckue H3YICHUA
paboThl

DJEeKTpOHHBIEC IU(PPOBBIE
o0pa3oBaTesbHbIC

pecypcsl



Ne Tema ypoka KoanuectBo yacos [Hara DJEeKTpOHHBIEC IU(PPOBBIE

/1 Bcero Koutponbubie [Ipakrtuueckue H3YICHUA 0bpa3oBaTeIbHbIC
paboThI paboThl pecypebl
JBYX IUIOCKOCTEH
39 IlepneHIuKYISPHOCTD IJIOCKOCTEHN: IPU3HAK MEePIECHANKYISIPHOCTH 1
JIBYX IIJIOCKOCTEM
40 IlepnieHAUKYISAPHOCTH IJIOCKOCTEH: MPU3HAK MEPIECHAUKYIIPHOCTH 1
JIBYX IUIOCKOCTEH
41 TeopeMma o TpEX MEPHCHANKYISIPAX 1
42 Teopema o TpEX MEPICHANKYISIPAX 1
43 TeopeMma o TpEX MEPICHANKYIISIPAX 1
44  KoutponwsHas pabora o temam "[lepneHIuKyIsIpHOCTb NPSMBIX U 1 1
iockocTeil" u "YTibl MeXAy NPSIMBIMU U TJIOCKOCTAMU"
45 TloHsTHE MHOTOIPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OIPaHHUKA, 1
BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOIPAaHHUKHU; Pa3BEPTKA
MHOTOTpaHHHKA

46 Ilpusma: n-yroipHas MpU3Ma; IPaHU U OCHOBAHMS NPU3MEL; psiMast 1 1
HaKJIOHHAsl IPU3MbI; OOKOBAs U MOJIHAs HOBEPXHOCTh MPU3MBI

47 Tlapannenenumnen, NpsiMOYTOJIbHBIN MMapajuleenumnes u ero ceoiictea 1

48 Ilupamupa: n-yrojabHasi IupaMuia, TpaHU U OCHOBAHUE NMUPAMUJIBI; 1
OO0KOBas U NOJIHAs TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceuéHHas nupaMua

49 IIpaBuibHbIE MHOTOTPAHHUKU: TIOHATHE PABUIBHOTO 1
MHOTOTpaHHHKA; IPaBUIIbHAS MPU3Ma U ITpaBUIIbHAS TUPAMU/IA;
NpaBUJIbHAS TPEYTOJIbHAs MHpaMUia U IPaBUIbHBIN TETpasip; KyO

50 IlpexacraBieHue o MPaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp, 1
JO0AEKadAp U UKOCAIP.

51 Cummerpusi B IpOCTPAaHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, 1

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI CUMMCTpPUU B ITUpaMUIAX,
napajjiejacnuieaax, nmpaBUujIbHbIX MHOIOIpaHHUKAX



Ne Tema ypoka KoanuectBo yacos [Hara DJEeKTpOHHBIEC IU(PPOBBIE
/1 Bcero Koutponbubie [Ipakrtuueckue H3YICHUA 0bpa3oBaTeIbHbIC
paboThI paboThl pecypebl

52 BrpruncieHnue 371eMEHTOB MHOTOTPaHHHUKOB: pEOpa, TMaroHau, yIiIbl 1
53 Ilnomaas 60KOBOM MOBEPXHOCTH U MOJIHON MTOBEPXHOCTH MIPSMOM 1
MIPU3MBI, TUTOMIA/b OCHOBAHUH, TeOpeMa 0 OOKOBOI MTOBEPXHOCTH
MPSAMON MPU3MBbI

54  Tlnomaaps 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH MIPABUIIHLHOM 1
MUPaMU/IbI, TEOPEMa O TUIOIIAAN OOKOBOM MOBEPXHOCTH YCEUEHHOU
MTUPAMUJIBI
55 KonTpoabsHas pabora 1o reme "MHOrorpaHHuKA" 1 1
56 IlonsTue 06 00bEME 1
57 OO0BEM nupaMuIbI 1
58 OO0bBéM nupaMu bl 1
59 OO0bBéM nmupaMu bl 1
60 OOBEM nmupaMuIbI 1
61 OO0bEM npU3MbI 1
62 OO0BEM npu3MBbI 1
63 OO0BEM npu3MBbI 1
64 KontponbHas pabdora no reme "O6bEMBI MHOTOIpaHHUKOB" 1 1
65 IloBTopenue, 06001eHNe cucTeMaTu3anus 3Hanui. [loctpoenue 1
CEUSHHI B MHOTOTpaHHHKE
66 IloBTOpenue, 0000IICHNE CHCTEMAaTH3ANHS 3HAHUIA. BerancieHue 1
paccTosHUN: MEXy IBYMSI TOUKaMH, OT TOYKH JIO0 IPSIMON, OT TOUKU
710 TUTOCKOCTH, MEX/Ty CKPEIUBAIOIIAMUCS TPSIMBIMHU
67 MWroroBas KOHTpOJIbHAS paboTa 1 1
68 IloBTOpenue, 0000IIEHNE CHCTEMAaTHU3alNs 3HAHUIA. BerancieHue 1

YTJIOB: MCKAY CKPCHIUBAOINUMUCS MTPAMBIMUA, MCKIY HpHMOfI u
IIOCKOCTBIO, IBYT'PAHHEBIX YIJIOB, YIJTIOB MCXKAY ITJIIOCKOCTAMU



Ne Tema ypoka KoanuectBo yacos [Hara DJEeKTpOHHBIEC IU(PPOBBIE
/1 Bcero Koutponbubie [Ipakrtuueckue H3YICHUA 0bpa3oBaTeIbHbIC
paboThI paboThl pecypebl

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0

11 KJIACC

No Tema ypoxa KonngectBo gacos Jara DNeKTpoHHbIE U(POBEIC
n/n Bcero KOHTpOHI)HBIC HpaKTI/I"ICCKI/Ie H3Yy4YCHUA O6paSOBaTCJ’IBHBIC PECYpPChI

paboThI paboTs

Cdepa u map: ueHTp, paanyc, AMaMeTp; IO HOBEPXHOCTHU chepsbl

2 BzauMHOE pacnoyiokeHue cepbl U IIOCKOCTH; KacaTeIbHasl INIOCKOCTh K
cdepe; mromanb chepsl

3  H3obpaxenue cdepsl, mapa Ha iockocT. CedeHus mapa
Hunmaapudeckasi MOBEpXHOCTb, 00pa3yroMe HUIHMHIPUUECKON
HOBEPXHOCTH, OCh LIMIMHPUYECKOH TOBEPXHOCTH

5  Iunuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yroiias U oCh;
IUIOIAAb OOKOBOM M TIOJIHOM MOBEPXHOCTH

6  H3o0paxkeHue MUIMHAPA HA IIOCKOCTH. Pa3BépTka mumuaapa. CedeHust
IWIMH/pa (TUIOCKOCTBIO, MapajuIeNbHOM WK NEepIeHIUKYISIPHON 0CH
UAJTUHIPA)

7 KoHunueckas IOBEPXHOCTh, 00pa3yIoIIne KOHMYECKOH MOBEPXHOCTH, OCh
U BepIIMHA KOHNYECKOH MOBEPXHOCTH

8  KoHyc: 0OCHOBaHHE U BEpIIMHA, 00pa3yroIas U 0Ch; IJIO0IIab OOKOBOM 1
HOJTHOM MOBEPXHOCTH

9 VYceu€HHBII KOHYC: 00pa3yoIIHe U BEICOTA; OCHOBAHMS M OOKOBAs
MIOBEPXHOCTh

10 U3obpaxeHne KOHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CeucHus
KOHYyca (IUIOCKOCTBIO, MapajuleIbHONH OCHOBAHUIO, U TNIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)

11 KomOwHamms Tej1 BpalleHUs] © MHOTOTPaHHIUKOB

12 MHororpaHHHK, OITUCaHHBII 0K0JI0 cepbl; chepa, BIUCaHHAS B

IR



n/n

13
14
15
16

17
18
19
20
21

22

23

24
25
26
27
28

29

30

Tema ypoxa

MHOTI'OI'paHHUK WJIK B TCJIO BpallCHUA

[onsarue 06 06bEme. OCHOBHBIE CBOWCTBA 0OBEMOB TEI
O0béM HuIMHIpa, KOHyca

O06bEéM mapa u miomaas cheps

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TIOMIAISIMH
MOBEpXHOCTEH, 00bEMaMHU MOTOOHBIX TE

Kontponbnas pabota no temam "Tena Bpamenus” u "O6bembr Ten"
BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

CiioxeHue ¥ BbIUNTaHUE BEKTOPOB

YMHOKEHHE BEKTOpa Ha YHUCIIO

Paznoxxenue BekTopa 1o TpéM HEKOMILTaHAPHBIM BekTopaM. [IpaBuio
napasuiesenumneia

Pewenne 3ama4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUI IEUCTBUH C
BEKTOPAMHU

[TpstmoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel
BekTopa. [Ipocrelimue 3a1aun B KOOpAUHATAX

VYron mexay Bekropamu. CKalsipHOE IPOU3BEJCHUE BEKTOPOB
Borunicnienue yriioB Mex 1y NpsSMbIMH U IIOCKOCTSIMU
KoopaunaTHO-BEKTOPHBII METOA NP PELIEHUH F€OMETPUUECKUX 3aa4
KonTposabHas pabota o Teme "BeKTOpsl B KOOPAWHATHI B TpocTpaHcTBe"

[ToBTOpeHnue, 06061meHNe U cucTeMaTh3aus 3HaHui. OCHOBHBIE
¢Gurypsl, pakThl, TEOpPEMBbI Kypca MIIaHUMETPUN

[ToBTrOopenue, 0000IIEeHNE U cucTeMaTH3alMs 3HaHui. OCHOBHBIE
burypsl, pakThl, TEOPEMBbI Kypca IIaHUMETPUU

[ToBTOpeHme, 0600IIEHNE U CUCTEeMAaTH3allHsl 3HAHUN. 3a/1a9un
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS

Bcero Konutponsabie

[ = =Y

[ = Y S

[ = N =N e

KonnyectBo yacos

paboThI

[Ipaktuueckue
paboTheI

Jlata
U3YyYEHUS

DneKTpoHHbIE U(POBEIC
00pa3oBaTeNbHBIC PECYPCHI



No Tema ypoxa

n/n

31 TloBropenue, 0000IICHHE ¥ CUCTEMATU3AIlMs 3HAHUN. 3a/1auu
IUTAHUMETPUH U METOBI X PELICHUS

32 TloBTopenue, 0000IIeHHE U cUCTeMaTH3aLus 3HaHUil. OCHOBHbIC
burypsl, pakThl, TEOPEMBI Kypca CTEpEOMETPUU

33 Hrorosas KOHTpOJbHAs paboTa

34 TloBropeHwue, 0000IIECHUE U CHCTEMATU3AIINs 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

Bcero Konutponsabie

1

34

KonnyectBo yacos

paboThI

[Ipaktuueckue
paboTheI

Jlata

H3Yy4YCHUA

DneKTpoHHbIE U(POBEIC
00pa3oBaTeNbHBIC PECYPCHI
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