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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xyaccoB pa3zpaboTana Ha ocHOBe dDeepanbHOrO rOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa cpeiHero oouero oOpa3oBaHUs, C Yy4ETOM COBPEMEHHBIX MMPOBBIX TPEOOBAHMUH,
MPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrO 00pa3oBaHUs.
Peanmaunﬂ mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O 06pa303aH1/1${, OEJIO0CTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
0O0yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTHIO METANPEAMETHBIX M MPEIMETHBIX Pe3yJIbTaTOB
0oOydJeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHUTHS OOydarommxcs, GopMHpOBaHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs TpPaBHIBHBIX MPEACTABICHUN O CYNIHOCTH H TIPOUCXOXKJICHHUH
TeOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICALHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PECHHS YYAIIUXCS, a TaKKe KadecTB
MBIIUICHUS, HEOOXOUMBIX JUIS aalTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHUs, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK IUCIUIUIMH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIIeHHE, (HOpPMUPYEMOe TpPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMCHHE BBIIBUTaTh W OIPOBEPrarh THIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3aJlad eCTECTBEHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATeNbHOCTH 4YenoBeka. OpueHTalusi 4YeloBeKa BO BPEMEHHM W TPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHUE €r0 COIMALHOTO ObITHS, (opMa OTpa)KeHHs OKPYXKAIOIIETO MHUPA,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
JESTEIbHOCTH, SIBISICTCS OJHUM M3 MPO(ECCHOHAILHO BAKHBIX KAueCTB, IMO3TOMY aKTyallbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HAIPaBIICHHSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOyUYEHUS
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
NeUCTBUM, cielin(UUHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJIOHKEHNUS 00pa30BaHuUs 10
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HAueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYJAHCHHH HAa YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o0riecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh H3YYUTh T€OMETPHUIO
Oonee rryO00OKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHPOBOU KYyIbTYpHl U

OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOLUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e ¢dopMHUpOBaHHE YMEHMsI pPaclO3HaBaTh Ha 4YEPTEkKaX, MOJEISAX U B PEATTLHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUEe YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE aJNTOPUTMAaMH DPEIICHHS OCHOBHBIX THIOB 3a/1a4; (OPMHUPOBAHHE YMECHUS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEICKUX YMEHHUH, KPUTUYHOCTH MBILIUICHHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSBICHUS IT€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUSX W MPU U3YYCHHHM JAPYIHMX Y4E€OHBIX MpPEIMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJTYYECHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa30oM OpraHu3OBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TIPAKTHUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3aa4 Ha OMEpPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpaza MPOBOAUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukny», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpareHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



M0 COJEpKATeNbHBIM JIMHUSAM, HO W MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEJAMETHBIM pe3yJibTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
LITO6I)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CUCTEMY I'€OMETPUUYECKUX MPEICTABIICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kimacce u 1 yac B Heenio B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tena ppamenust

[unuHapudeckas TOBEPXHOCTh, OOpa3yloNiue MHIUHAPUICCKOW TIOBEPXHOCTH, OCh
WIMHAPUIECKOH moBepXHOCTH. LIMmuHAp: OCHOBaHMS 1 OOKOBAas MIOBEPXHOCTh, 0Opasyromas u
OCh; TUIOMIAIhb O0KOBOU U TTOJTHOW MTOBEPXHOCTH.

Konuueckasi moBepXHOCTh, 00pa3yrolne KOHHYECKOW TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME W BEpIIMHA, OOpa3ymomas W OCh; IUIONIAIb
OOKOBOW W TIOJIHOH IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opasyloliue M BBICOTA, OCHOBAHMS M
OOKOBasI IIOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TUAMETp; IUIONIAh IMOBEPXHOCTH cdepbl. B3ammuoe
pacrosiokeHue chepbl ¥ MIIOCKOCTH; KacaTeJIbHas TNIOCKOCTh K cdepe; IIonans chepsl.

N300pakeHue Ten BpaleHus Ha TII0CKOCTH. Pa3BépTka IIIMHIPA U KOHYCA.

KomOuHamuu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHCAHHBIH OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHHK, UJIH TEJIO BPAIICHUSI.

[Tonsitue 06 oObéme. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Mapaiienenumnena u caeactsust u3 He€. O0bEM IMHApa, KoHyca. O0bEM
apa ¥ mioiajp chepsl.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TE.

Ceuennst nmnuHApa (MapajIelbHO H  TMEPHEHIUKYISIPHO OCH), CeueHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIiee Yepe3 BEPIIUHY), CEUeHHUs [apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockocTu U B mipocTpancTBe. CloKeHUE U BRIYUTAaHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4yHcno. PasznokeHue BekTOopa MO TpEM HEKOMIUIaHAPHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cuctemMa KoopAWHAT B TpocTpaHcTBe. Koopmuuatel BekTopa. Ilpocreiimue
3aJladyd B KOOpAWMHATaX. YTrol MexAy BekTopamu. CKalaspHOEe MPOU3BEICHHUE BEKTOPOB.



Beluncnenue yrioB MexIy NPSAMBIMU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IIPU
peLIeHUN T€OMETPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHS IPOTrpaMMbl y4eOHOTO mpeameTa «MareMaTHKay
XapaKTepU3YIOTCS:

I'paxxnanckoe BociMTaHue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW TO3UIIMM OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOTO OOIIEeCTBa, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3JIMYHBIX CTPYKTYpP, SBICHUM, TPOLEAYpP TPaKIAHCKOro oOIecTna
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMHU B
COOTBETCTBHUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAMIEMY POCCHMCKONW MaTEeMaTWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTH)KCHHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEHl pOCCUICKOrO Hapoja; c(hOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAayKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHME:

JCTETUYECKUM  OTHOLUIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTUYeCKHe 3HaHUS B HMHTEpecax
310pOBOr0 M Oe3omacHoro oOpas3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNBHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOODP Oyayiiel mpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HaIPaBICHHOCTH.

JK0JI0rHYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYPhl, TOHUMAHHUEM BIHUSHUSA COLHUATIBHO-
SKOHOMHUYECKHUX IPOLIECCOB Ha COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTUYEeCKUX 3HAHUW JUIS pelIeHus 3a7ad B 001acTH OKpYXKaromled cpeipl, TNIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOI'O NTO3HAHUA:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTeMaTHYEeCKON HAyKd Kak cqepsl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IPOCKTHYIO U  HCCIEAOBATEIbCKYIO JACSITEIBHOCTD
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTePU3YIOTCS  OBIAJCHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCEUsiMu,
VHUBEPCAbHLIMY —~ KOMMYHUKAMUBHLIMY — OEUCMBUAMY, — YHUBEPCANIbHbIMU — Pe2VIamUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecnewusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMenuti pabomams ¢ uHgopmayuet).

ba3oBble joruyeckue aeicTBus:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTeMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMU, OCHOBAaHUS IJIs1 0000IIeHNs
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJEHHUS: YTBEPAUTEIbHBIC U
OoTpulaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHns B (pakrax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/yiaraTh KPUTEPUU [UIS BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUI (TIPSMBIE
U OT TPOTHBHOTO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO perieHus y4eOHOM 3adayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

ba3zoBble uccienoBare/ibcKue 1eHCTBUA:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTUBOpEUHE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIECOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, TMpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMHU, SIBICHUSIMH, TTPOIIECCAMHU;



® CcaMOCTOATENbHO (OpPMyTUpOBaTh OOOOIICHHMS W BBIBOJABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOJIIOJCHNS, UCCIIEJOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEANOIOKCHHUS
0 €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmueii:

® BBIABIATH JeUIUTH WH(OPMAIINH, JAHHBIX, HEOOXOAUMBIX JIJII OTBETa HA BOIIPOC U
JUTSL PEIICHUS 33]1a49H;

e BBIOMpaTh WHPOPMAIMIO W3 HCTOYHUKOB PANIMYHBIX THIIOB, aHAJIU3HPOBATH,
CUCTEeMATH3UPOBATh W HHTEPIPETUPOBATH MH(DOPMAIIUIO PA3IUYIHBIX BUAOB H (OpM
MIPE/ICTaBIICHHS;

® CTPYKTypHpOBaTh WHQPOPMAIUIO, TPEIACTABISATH €€ B  PA3IMYHBIX  QopMmax,
WJUTIOCTPUPOBATH TpaudecKH;

® OICHWBATh HAAEKHOCTh HWH(POPMANMK IO CAMOCTOSITEIHHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposaHHoCmby

COYUANBHBIX HABLIKOB 00YUaAOUUXCHL.

OO0uenne:

® BOCIPHUHUMATH U (JOPMYIUPOBATH CYXKJICHHS B COOTBETCTBHH C YCIOBHSIMH W IICIISIMH
OOIIeHMs; SCHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX H
MUCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS M0 X0y peUIeHHs 3aJlaud, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

e B X0/¢ OOCYXJICHHUS 33]1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMBI, TIPOOJIEMBI,
pelmiaeMoil  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHMS C CYXJACGHUSIMH JPYrUX YYacTHUKOB JHMAaJlora,
0OHapY)KHMBATh Pa3JInuMe U CXOJCTBO MO3UIINI; B KOPPEKTHOH Popme popmymupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

® [IPEACTaBIATH PE3YIbTAThl PEUICHUS 3aJaud, SIKCIEPUMEHTA, UCCIeA0BaHUA, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHMSI C y4€TOM 3a/ad IMpe3eHTAld U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHunyecTBo:

® [IOHUMaThb U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYaJTbHON pabOTHI
NPy pelIeHHHd Yy4eOHBIX 3a]ad; MPUHUMATh LEJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThl, pacmpeneisiTb BUABI PadoT,
JOTOBapUBaThCsa, OOCYXKIaTh MpolLlecC W pe3ynbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOZCH;

® y4acTBOBATH B IPYMIOBBIX popmax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMb» WM HHBIC); BBITIONHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
NEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuuseepcanvhoie pecynamuenuvle oeticmaus, 0becneuusarom Gopmuposanue CMobiCilo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anus:



®  COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33]auH, BBIOUPATh CIOCO0 pElIeHus ¢ y4ETOM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEHTUPOBAThH U
KOPPEKTHPOBATh BApUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpMALINH.

CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMHM IIO3HABATEIBHON pEeQIEKCUM KaK OCO3HAHUS COBEpPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pe3yJbTaTOB; BiIaJeTh CHOcoOaMu
CaMOIIPOBEPKHM, CAaMOKOHTPOJI NpPOLECCa M Pe3yJbTaTa pPEIIECHHUs MaTeMaTU4YeCKOU
3a/1a4u;

® [PEIBHUJIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTbH IIPH PEIICHHUU 3a]a4d, BHOCUTh
KOPPEKTUBBI B JEATEIBLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HalIEHHBIX
OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yJlbTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JNOCTUKEHHUS] WIM HEJOCTWXKEHHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOAWTh OLIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

11 KJIACC

OmnepupoBaTh TIOHSATHSIMHU: [VUTAHIPAYECKAsT TIOBEPXHOCTH, oOpazyromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHWYECKasi TOBEPXHOCTh, 00pa3yroIne KOHHYECKOU
MOBEPXHOCTH, KOHYC; ChepruiecKast HOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBICHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHUS.

KnaccudumupoBaTs B3anMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: MIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTA,
IIAPOBOH CJIOH, OCHOBAaHHUE IIAPOBOTO CIIOSI, BBICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH TEN BpAIlEHUS, T€OMETPHYECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO BPALICHHUS.

BbIUUCIIATE COOTHOIICHHUST MEXKIy TUIOIIAASMU TOBEPXHOCTEH M 0ObEMaMH IMOJIOOHBIX
TeJL

N300pakate u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHEM IMPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINOAHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHUCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIa/1at0T.

[IpuMeHsTh MpaBUiIo MapauieIenuneaa.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPAMWHATBHI BEKTOPA, YroJl MEXAy BEKTOPAaMH, CKaISIpHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BECKTOPAM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/IC TCOMETPHUUCCKUC 3ala4i Ha NPUMCHCHNUEC BEKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3a1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONMy4YeHHBIE 3HAHUS HA NPAKTUKE: aHAJU3MPOBATH PEAIbHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIICI0BATh TMOCTPOCHHBIC MOJIEIH C HCIOJb30BAHHEM T'€OMETPUYECKUX TOHSITHH M TEOpeM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypchl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue cheps! u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[Hunmuaapudeckas TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITHMHIPUYCCKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MTOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnunapa. CeyeHus

IUIMHIPA (TJIOCKOCTBIO, TapauIeIbHOM
WJIY IEPIEHANKYISIPHON OCH LIMJIUHIPA)

KoHunueckas HOBEpXHOCTh, 00pa3yroIue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0Opa3yrolas U 0Ch; IIOA s> OOKOBOU U
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHHIO, ¥ TUIOCKOCTBIO, MPOXOISATICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0bEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXK]Ty TLTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUH C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuid. OCHOBHEIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUU U METOJIbI X PEIICHUS




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNEe U 1
CHCTeMaTH3allus 3HAHUIT

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






