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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma ydebHOTO Kypca «l'eomeTpus» 6a3oBoro ypoBHs [uisi ooydatoruxcs 10
—11 xmaccoB paspaboTana Ha ocHoBe DenepadbHOrO TOCYJApCTBEHHOTO 0OpPa30BaTEILHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMI,
MpEIbABISEMBIX K MaTeMaTHMUYeCKOMY OOpa30oBaHHUIO, M TPaJULUNA POCCHUIICKOro 00pa30BaHUS.
Peanmaum{ mporpaMmabl oOecrieunBaeT OBJIaACHUEC KIIIOYECBBIMH KOMIICTCHIIMAMU, COCTABIAIOIINMHA
OCHOBY JUIS CaMOpPa3BUTHUA M HEMPEPHIBHOIO OO0pa3oBaHMs, LEIOCTHOCTh OOMIEKYJIbTYPHOTO,
JIMYHOCTHOTI'O Y ITO3HABATCJIBHOI'O PA3BUTHUA JIMYHOCTHU 06yqa10m1/1xc71.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth y4eOHOTO Kypca TeOMETpHUM Ha YPOBHE CpeaHero oO0miero oOpa3oBaHUs
00yCJIOBJICHA TIPAKTHYECKON 3HAYMMOCTHIO METANpPEIMETHBIX U TPEAMETHBIX PE3YJIbTaTOB
00y4YeHHs TE€OMETPUU B HAIpPaBJICHUU JIMYHOCTHOTO Pa3BUTHA OOydaromimxcs, (GpopMupoBaHuUs
(YHKIIMOHATEHOM MaTeMAaTHYeCKOW TPaMOTHOCTH, W3YYEHHUS JPYIHMX YYeOHBIX JTUCITUILIVH.
PazButne y oOyd4aromuxcsi TPaBUIBHBIX TIPEJICTABICHUA O CYIIHOCTH U TMPOUCXOXKICHUU
TEOMETPUUECKHX a0CTPaKIUiA, COOTHOIICHUH PEaTbHOTO M HACAIBHOTO, XapaKTepe OTPaKCHUs
MaTeMaTHYE€CKOM HAYKOW SIBIEHWUM W IPOIIECCOB PEATBHOIO MHPA, MECTE N'€OMETPUU B CHCTEME
HayK M POJIM MAaTeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM MO3HAHUU M B MPAKTUKE CTIOCOOCTBYET
(hOopMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS yUAIINXCS, & TAK)KE KA4eCTB MBIILICHHUS, HEOOXOJUMBIX
JUI afjanTalliyd B COBPEMEHHOM O0IlIEeCTBE.

l'eomerpust sBiseTcs OTHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CpETHEro oOIero
oOpa3oBaHHs, TaKk Kak OOECHEeYMBAET BO3MOKHOCTh H3YUEHMsI KaK IUCIUIUIMH €CTEeCTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlorudeckoe MbIIUIEHHE, POPMHUPYEMOE MPU U3Y4EHUU OO0YYarOMIMMHUCS MOHSATHIHBIX OCHOB
T€OMETPHUH U MOCTPOSHUM IEMOYKU JOTMUYECKUX YTBEPKACHUN B XOJ€ PEIICHUS F€OMETPHUUECKUX
3a/la4, YMEHHE BBIJBUTaTb M OIPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIb3YIOTCS MpU
pELICHUH 33a]]a4 eCTECTBEHHO-HAyYHOT0 IIMKJIA, B YACTHOCTH U3 Kypca (DU3HKH.

YMeHue opueHTHUPOBATHCS B NMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTSIX
NesTeNbHOCTH 4YesoBeka. OpueHTalus 4eJoBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIMMOe
YCIIOBHE €T0 COLMAJIbHOIO ObITHS, (hopMa OTpaKEHUS OKPYXKAIOIIEr0o MUpPa, YCIOBHUE YCHEIIHOTO
MO3HAHUS M aKTUBHOTO MpeoO0pa3oBaHus AeiicTBUTENbHOCTH. OniepupoBaHre MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEOUHSET pa3Hble BUABI YU€OHOW M TPYAOBOW AEATEIBHOCTH, SIBISETCS OJHUM U3
npodeccoHAIbHO BaKHBIX Ka4ecTB, MO3TOMY aKTyallbHa 3a7ada (OPMUPOBAHUS Y 00YUAIOIIUXCS
MIPOCTPAHCTBEHHOTO MBIIIICHUSI KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIIJIEHUS — CYIECTBEHHOTO
KOMIIOHEHTA B MOJATOTOBKE K MPAKTUYECKON JESITEILHOCTH M0 MHOTHM HAIIPABJICHUSM.

Ilenb ocBoeHUs mporpaMMbl yaeOHOTO Kypca «l'eoMeTpus» Ha 6a30BOM YpOBHE OOy4EHHS —
oOmieo0pa3oBareTbHOE U OOILIEKYABTYpHOE pa3BUTHE OOyYaroIMUXCs depe3 oOecreyeHue
BO3MOHOCTH TMPUOOPETEHUS U HCIOJB30BAHMSI CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHWM U
NeUCTBUM, crienu(UYHBIX Te€OMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJOJDKEHUS 00pa3oBaHMsI IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpamMma no reoMeTpun Ha 6a30BOM YpOBHE NpeHa3HAUYeHa JJisi 00y4JarouIuxcs cpenHei
IIKOJIbI, HE WCIHBITHIBABIIMX 3HAYUTENBHBIX 3aTPyJHEHHI HA YpOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpa3om, oOyuaromiuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIUE
MaTeMaTH4eCKUe YMEHUs, CBSI3aHHBIE CO CHEIU(PHUKON Te€OMETpUHU M HEOOXOIUMbIE IS KU3HHU B



coBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh H3YYUTh I'€OMETpHUIO Ooiiee
riyOOKO, €ciM B JajbHEWIIeM BO3HHMKHET HEOOXOJAWMOCTh B TEOMETPHUYECKHX 3HAHUSX B
npoheccHOHaTbHON IS TEILHOCTH.

JloCTIDKEHHE 1eJIM OCBOCHHUSI MPOTpaMMbl 00ECTIIEUMBACTCS PEUICHHEM COOTBETCTBYIOIIHUX
3agad. [IpuopureTHbIMH 3a1a4aMu OCBOCHHUS Kypca «l'eomerpum» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupOBaHHE MPEICTABICHHS O TEOMETPHH KaK YaCTH MUPOBOM KYJIBTYPBI U OCO3HAHUE

e€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHUE MPEICTABICHHUS O MHOTOTPAHHHUKAX U TEJIaX BPAIICHUS KaK O BAXKHEUIITNX
MAaTeMaTHYEeCKUX MOJIETAX, TMO3BOJISIIONIMX OIKCHIBAaTh U HM3y4aTh pa3HbIC SIBJICHUS
OKPY’KaIOILIEr0 MUPA;

e (opmupoBaHuE YMEHHS paclo3HaBaTh Ha YepTeXkaxX, MOJEISIX U B pPEAJTbHOM MHUpE
MHOTOTPaHHUKH U TeJa BPAIICHHS;

e OBJAJCHHE METOJaMU pelIeHHs 33Jad Ha IIOCTPOEGHHS Ha  HM300paKEHUSAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (¢dopMHUpOBaHHE YMEHHUS OTEPHPOBATH OCHOBHBIMH TOHATHUSAMH O MHOTOTPAaHHHUKAX W
TeJaxX BpalleHUs U UX OCHOBHBIMU CBOWCTBAMH;

® OBJAQJICHHE AITOPUTMAMM DEIIEHUS OCHOBHBIX THUIOB 3ajad; (OpMUPOBAHUE YMEHHS
MPOBOJUTH  HECJOXKHbIE  JI0OKa3aTeJdbHblE  PAcCY)KJIEHUS B  XOJ€  pEIIeHHUs
CTEepEOMETPUYECKUX 3aJ1a4 U 3a/]1a4 C MIPAKTUUYECKUM COJIePKaHUEM;

® pa3BUTHE  HHTEUIEKTYaJIbHBIX W TBOPYECKUX  CHOCOOHOcTeH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEOBATEILCKUX YMEHUM, KPUTUYHOCTH MBILUICHHUS,

e (QopmupoBanue (yHKIMOHATIBLHOW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEpPHOCTEW B
pEATbHBIX KU3HEHHBIX CHUTYyallUsIX W TMPU HU3YUYEHUU JAPYTrUX YUEOHBIX MPEAMETOB,
MPOSIBIIEHUSI 3aBHCHUMOCTEH U 3aKOHOMepHocTed, (opMynupoBaTh HX Ha S3bIKE
FeOMETPUM U  CO3/[aBaTb T€OMETPUYECKHE  MOJENH, TMPUMEHATh  OCBOCHHBIN
reOMETPUYECKU  ammapaT JUisi  pelieHusl MPAKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTY4YCHHBIE PE3yJIbTATHI.

OTIUYUTENIbHON 0COOCHHOCTBHIO MPOTrPaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC CTEPEOMETPHUH B
Hayajie ero M3y4eHWs 3ajiay, pellaeéMblX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUSA, U OIpeIeIEHHBIM
o0pa3oM oOpraHu3oBaHHas pa0OTa HAJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET NMPOTEKaHNE HHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JAIIbHEUIIEMY U3YYEHUIO MIpeIMEeTa.

[Ipenmourenue oOTAATCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOYYeHHSA, TO €cCTb
TEOPETUYECKUE 3HAHUS HUMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-TPAKTUUYECKOU
NesITeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHHUH Yy yJalluXcs B Kypce CTepeoMeTpUuu
MPOBOJMUTCS 3a CU€T pelIeHHs 3aJad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB W 3aqad Ha
ONepHpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpaza IMPOBOAUTCS C OMOpPOH Ha
HarJITHOCTb, a ONEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBIEUYEHUS OT HATNIATHOCTU, MBICICHHOTO
U3MEHEHHUS €r0 UCXOJAHOTO COJIEP/KaHUS.

OcHoBHBIE  conepkaTenbHble JuUHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukmn», «l[IpsiMble U MIOCKOCTHM B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpAMHATBl B MPOCTpaHCTBE». DOPMUPOBAHME JIOTUYECKUX YMEHHMM pacrpenensercs He TOJIBbKO
10 COJepXaTeiabHbIM JIMHUSAM, HO M IO TojJaM OOydeHHMs Ha YpPOBHE CpEIHEro OOILEero
oOpa3oBaHUsl.



Conepxxanue 0Opa30BaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3ylbTaTaM OCBOCHHS
paboueil mporpamMMbl, pacnpeaenEéHHbIM M0 ToJaM OOydYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9YTOOBI OBJIAZICHUE TCOMETPUUYECKUMU MOHITUSMHU U HAaBBIKAMU OCYIIECTBIISUIOCH MOCIEI0BATEIBHO
U TIOCTYNATENbHO, C COOJIOACHUEM TMPUHIUIA MPEEMCTBEHHOCTH, 4YTOObI HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEICTABICHUN OOYJarOIUXCs, pacIIupsis U
yriyonsas e€, o0pasys IpOYHbIE MHOXKECTBEHHBIE CBSA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha uzyuenue reomerpuu orBoautcs 2 yaca B Hemento B 10 kimacce u 1 yac B Hemento B 11
KJIacce, BCETo 3a JiBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NOHATUS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, IpocTpaHcTBO. [lonstue 06
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacronoxeHue NpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECS, I1apajuleiIbHbIE U
CKpemuBampmuecss npsMbele. llapamienbHOCTH HPsAMBIX W IUIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIE NPAMBIE B IIPOCTPAHCTBE; MMAPAUIEIBHOCTD TPEX MPAMBIX; I1APATUICIBHOCTD IPSIMOU
U IUIOCKOCTH. YTJBI C COHANPABICHHBIMH CTOPOHAMM; YIrOJ MEXIY NPSMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh TIIOCKOCTEN: MapajuiesibHble MIOCKOCTH; CBOMCTBA MAPAIIEIbHBIX MIOCKOCTEH.
[Ipocreiiime npocTpaHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpasap, KyO, Mapaiesenumne;
MOCTPOEHUE CEUCHUM.

[lepneHIuKyIApHOCTD MPSAMOM UM IUIOCKOCTHU: MEPIEHIUKYISPHBIE MPSIMbIE B IPOCTPAHCTBE,
NpsiMble TapajuieJbHble M MEPHeHAUKYISpPHbIE K IJIOCKOCTH, MPHU3HAK MEePIEeHIUKYISIPHOCTH
MPSAMOM M TUIOCKOCTH, TEOPEMA O MPAMON MEPIEHANKYIIPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE:
YIOJl MEXJy NpsIMOM M IUIOCKOCTBIO; JABYTPaHHBIM yroj, JUHEHHBIA YroJl JBYTPaHHOIO YIJia.
[lepneHuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHME OT TOYKHM JI0 INIOCKOCTH, PACCTOSIHUE OT NPSIMOU 10
IUIOCKOCTH, TpPOEKUUs (QUryphl Ha IUIOCKOCTb. [lepneHAMKYNSpHOCTh IUIOCKOCTEH: NpU3HaK
MEePIEeHANKYIISIPHOCTH JIBYX IUIOCKOCTE. TeopeMa 0 TpEX nepneHIuKyspax.

MHoOrorpaHHMKH

[lonaTHE MHOTOTpaHHMKA, OCHOBHBIE JIEMEHTHI MHOTOI'PAHHMKA, BBITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas npusma; TpaHd M OCHOBAHMS
NpU3MBl, TpsiMasi W HaKJIOHHAs MpPU3Mbl; OOKOBass M TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsaMOYroJibHBIM Tapauielienunes U ero cpoiictBa. [lupammupa: N-yronapHas
nupaMua, TpaHM U OCHOBAaHME NHUpPaMUIbl; OOKOBas U TMIOJHAs IOBEPXHOCTh MMUPAMMU/IBI,
MpaBUJIbHAsE M YCEUYEHHAs MNHUpaMUJa. OIJIEMEHTbl Mpu3Mbl W nupamuisl. lIpaBunbHbIE
MHOTOTPaHHUKH: TIOHSATHE NIPAaBUJIBHOIO MHOTOIPAaHHMKA; IMpaBUJIbHAS MpU3Ma U IpPaBUJIbHAA
NMpaMuia; IpaBuiibHAs TPEYrojbHas MUpaMuja U MpaBUIbHBIN TeTpadap; KyO. Ilpencrasnenue o
MIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3p, J0AeKa’Ap U ukocasap. CeueHus Npu3Msbl U MAPAMUIBL.

CummeTpusi B NIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM, IUIOCKOCTH.
DNIEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnmomanbs OGoxoBoi
MOBEPXHOCTU U TMOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, TUIOIIAI, OCHOBaHMIA, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTHU MPABUIBHON
MMpaMHIbl, TeOpeMa O Iomaau yceu€HHoi nupamusl. [lonstrue 06 06béMe. OO6BEM MUpPaMUIBI,
MIPU3MBI.

ITonoOuble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXKIY IJIOLIAJIMH IOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus



[unuHapuyeckas NOBEPXHOCTb, OOpasyrolue LUWIMHIPUYECKOH IOBEPXHOCTH, OCh
MWIMHAPUIECKON moBepxHOCTH. LlmmmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, OOpasyromas U
0Cb; TUIOIA/Ib OOKOBOH 1 TOTHOI MOBEPXHOCTH.

Konnueckass mNOBEpXHOCTb, 00pa3ylollMe€ KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYECKOW noBepxHocTU. KoHyC: ocHOBaHHME U BeplIMHA, 00pa3yrolas U 0Ch; IIIOIIalp OOKOBOM
U TIOJHOH TMOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yroliue M BbICOTA; OCHOBaHHUS U OOKOBas
IIOBEPXHOCTb.

Cdepa m map: meHTp, pamuyc, IUaMeTp; IUIONIaJb MOBEPXHOCTH cdeprl. B3ammHoe
pacrosiosxenue chepbl ¥ IUIOCKOCTH; KacaTesIbHas TNIOCKOCTh K cdepe; mIonans cQepsl.

N3006pakenue Ten BpaleHus Ha III0CKOCTH. Pa3BépTka MUIMHAPa U KOHYCa.

KoMOuHamuu ten BpaiieHuss 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTMIMCAHHBIN 0KOJIO chepbl;
cdepa, BIMcaHHAasi B MHOTOTPAHHUK, UJIM TEJIO BPaIllEHUSI.

[Tonatue o006 o6véMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO NapajuleNenunena u cieactsus u3 He€. O0béM nHapa, Konyca. O0bEM mapa
Y TJI0MA6 ChEephl.

[Togo6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIYy IUIOMIAIIMU TOBEPXHOCTEM,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust uuiauHApa (MapajulelbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTu M B npocTtpaHcTBe. CIOKEHHE M BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasnokeHwe BekTOpa N0 TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuio
napauienenunena. Pemenne 3anad, cBA3aHHBIX C NPUMEHEHUEM IPABWII JECUCTBUN C BEKTOPAMH.
[IpsimoyronpHasi cuctemMa KoopauHAT B mpocTtpancTBe. Koopaunatel BekTopa. [Ipocteiimue 3anauun
B KOOpAMHATaX. YToJ MexAy BeKropamu. CKalIpHOE POU3BEACHUE BEKTOPOB. Beruncienue yrios
MEXAY TNpAMBIMH UM  IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBI METOA IIPH  PEUICHUH
r€OMETPUYECKUX 3a/a4.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pE3yJabTaThl OCBOCHHUS TMpOTpaMMbl ydeOHOTro mipenMera «MaTemaTuka
XapaKTepU3YIOTCS:

I'paxxnanckoe BociMTaHue:

C(OPMHUPOBAHHOCTHIO  TPAKIAHCKOW TO3WIMH  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MAaTeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHH, TPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M TIP.), YMEHHEM B3aUMOJICMCTBOBATh C COIHAIBHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTBHIO POCCUNCKON I'PaKAAHCKOW MJIEHTUYHOCTH, YBAXEHHS K MPOLLUIOMY H
HACTOSIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHBIM OTHOUIEHHEM K JTOCTHKEHHUSIM POCCHUUCKUX
MAaTE€MaTUKOB W POCCUMCKON MaTEMAaTHYECKOW WIKOJbI, K MCIOJIb30BAHUIO 3THX JTOCTHKECHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWEM  JIYXOBHBIX IIEHHOCTEH POCCHMCKOTO  Hapoda, CHOPMUPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUs, 3TUYECKOTO MOBEICHMS, CBS3aHHOTO C MPAKTHYECKUM IMPUMEHEHUEM
JOCTMKEHU HAyKW W JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IMOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIKOYAsl 3CTETUKY MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, pEHICHUH, PacCYXICHHH; BOCIPHHUMYHBOCTHIO K MAaTEMaTHYECKUM acIeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MIPUMEHATh MaTEeMaTHYECKUE 3HAHUSI B MHTEpEcax 370POBOTO
n Oe3omacHoro oOpa3a >XW3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO (370pOBOE
MUTaHKWE, COATAHCHPOBAHHBIA PEXHUM 3aHATHHA W OTHbIXa, PETyJsipHas (u3nuecKas aKTUBHOCTH);
(hM3UYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBHUTEIILHOMN JACSITEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIAYy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOHSI; HMHTEPECOM K Pa3InyHbIM
chepam mnpodhecCHOHATBHON ACSITEIIBHOCTH, CBS3aHHBIM C MATEMaTHKOH M €€ MPHIIOKCHUSMU,
YMEHHMEM COBEpIlaTh OCO3HAHHBIA BbIOOP Oymymied npodeccuu W peanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PELICHUHU
MPaKTUYECKUX 3a7]a4 MaTeMaTUYECKON HAIIPaBJICHHOCTH.

IKoJ0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOH KYIbTYphl, TMOHUMAHHEM BIUSHHUS COIMAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHOM CpeAbl, OCO3HAHUEM
rI100aTBFHOTO XapaKTepa SKOJOTHYECKUX MPpoOIeM; OpueHTaIe Ha TPUMEHEHHE MaTeMaTHYeCKIX
3HAHMN JJIs pelieHus 3a/1a4 B 00JIacTH OKpYKarolel cpebl, MIaHUPOBAHUS MMOCTYIIKOB M OI[CHKU
HX BO3MOYHBIX ITOCIIEACTBUM ISl OKPYKAOLIEN CPE/IbI.

IleHHOCTH HAYYHOI'O MO3HAHUA:



C(OPMHUPOBAHHOCTBIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPAKTHUKH, MOHMMAaHUEM MaTEMaTHYeCKOW HAyKdh Kak cqepsl
YEJIOBEYECKOM JEATENbHOCTH, JTAlOB €€ PasBUTHUS M 3HAYUMOCTH Ul Pa3BUTHUS LIMBUIIM3ALNY,
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU M MAaTEMAaTHYECKOW KYJIbTYpOH Kak CpeACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOCKTHYIO U HUCCIIENOBATENBCKYIO AEATEIBHOCTh HHANBUYAJIbHO U B

rpymIe.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI IMPOTPaMMBbl yueOHOTo mpeamera «Maremarrukay
XapaKTEePU3YIOTCS OBIIQ/ICHUEM  YHUBEPCATBHBIMH  HO3HABAM ENbHbLIMU oelicmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCATbHLIMU  De2VAAMUEHbIMU
OeticmeusMu.

1) Vuueepcanvuvie nosmasamenwvhvle oelicmsus, obecneuusarom Gopmuposanue 6a306blx
KOCHUMUBHBIX Npoyeccos obyyalowuxcs (0ceoenue Memooo8 NOSHAHUS OKPYHCAIOUIe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, yMeHuti pabomams ¢ uHgopmayueti).

ba3oBble Jjoruyeckue a1eiicTBUsA:

® BBIABIIATh M XapaKTePHU30BaTh CYNICCTBEHHBIC MPH3HAKA MAaTEMaTHUYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TOHATHAMHU; (OPMYIUPOBATH ONpEACICHUS TOHATH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCH(HUKAIIMK, OCHOBAHHS JIIS 0OOOMICHHS |
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

e BOCIPUHUMATH, (HOPMYIHUPOBaTh M MPeoOpa3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, €AUHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpeurs B (akTax,
NAHHBIX, HAONIONEHUSAX M YTBEP)KICHUSX; TMpeangaratb KpUTEPUHM [UISl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPXKIEHUH (TpsMbIe U
OT IPOTUBHOTO), BBHICTPAWBATh ApTyMEHTAIIMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHHUS U BBIBOJIBI,

e BBIOMpaTh cHocod penieHus y4yeOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOoliee MOAXOMAUIUN C y4€TOM CaMOCTOSITEIbHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBare/ibCKue J1elCTBUS:

® ICIIOJIb30BATh BOMPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs; GOPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOIIME TPOTUBOPEUHE, TIPOOIEeMy, YCTaHABIMBATh UICKOMOE M JIaHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEeIOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eckoro oObeKkTa, SBJICHHS, Ipolecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEXIy 00bEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CcaMOCTOATENbHO (hOpMyTUpPOBaTh 0OOOIIEHNUS U BBIBOJIBI IO pPe3yibTaTaM MPOBEIEHHOTO
HaOMIOJICHUS, HUCCIIEIOBaHMS, OLIEHWBATh JOCTOBEPHOCTh MONYYCHHBIX pPE3YyIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKXKE BBIIBUTATH MPEATIOJIOKEHHS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.



Padora c undopmanueii:

BBISBJIATH JeQUINTHI HH)OPMAINH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOIPOC M IS
peleHus 3a/1a4u;

BbIOMpaTh MH(GOPMALMIO W3 HCTOYHUKOB PA3jIMYHBIX THUIOB, aHAJIU3UPOBATbH,
CHCTEMATH3UpPOBATh W HWHTEPIPETHPOBATH HHPOPMAIUIO DPA3TUYHBIX BUAOB U (POpPM
MIPEICTABIICHHUS,

CTPYKTYpUpOBaTh  MH(POPMALMIO, TPEACTABIATH €€ B  pPasIUYHBIX  (Qopmax,
WJLTIOCTPUPOBATH IPahUIecKu;

OLICHUBATh HAA&KHOCTh HMHPOPMALUH TIO CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE Oelcmaus, 00ecneyusaom coopmuposaHHoCms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBHUSAMM M ILIENISAMU
oOlIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOJy pelIeHHus 3a/ayd, KOMMEHTHUPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B XOJle 00CY)X/IEHHUs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbl, MPOOIEMBI,
pelraeMon 3a1a4u, BbICKa3bIBaTh UJEU, HAlLlEJICHHbIE HA MOUCK PELIEHHS; COTIOCTaBIATh
CBOM CYXICHHUS C CYKICHHUSIMHU JPYTUX YYaCTHUKOB JUajnora, 0OHapy>KuBaTh paziudue u
CXOACTBO TO3MIMHA; B KOPpEeKTHOM Qopme GopMyIupoBaTh pasHOIJIACHS, CBOU
BO3PaXXKCHMS;

IIPEACTABIIATh PE3YNbTAThl PEIICHUS 3aJa4d, JKCIIEPUMEHTA, HCCICIOBAaHUS, IPOEKTA;
CaMOCTOSATENIBHO BBIOMpaTh (OpPMAT BBICTYIUIEHHA € YUYETOM 3aJad Ipe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUAYAILHOW pabOTHI MpU
pemeHnr y4eOHBIX 3ajad; MPUHUMATH I[EJb COBMECTHOH NESTEIbHOCTH, IUIAHUPOBAThH
OpraHu3alii0 COBMECTHOW paboOThI, pacnpeieisTh BUIBI pPadOT, JOrOBAPHBATHCS,
00CyX/1aTh MPOLIECC U PEe3yJIbTaT pabOThI; 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B I'PYNIOBHIX (opMax paboThl (0OCYXaAeHHS, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» U WHBIC); BBIIIOJHATH CBOKO YacTh paOOThl U KOOPJMHUPOBATH CBOU JICHCTBUS C
JIPYTUMH YICHAMH KOMaHJIbl; OIEHHBATh KA4eCTBO CBOETO BKJIAJa B OOIMIA MPOJYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYAaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pezynsmuenvie Oeticmeusi, 0becneuusaiom GopmuposaHue CMvlCilo8blx

YCMAaHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCNIU.
Camoopranuszanmsi:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 33aJjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(pOpMAIIHH.

CaMOKOHTPOJIB:

BJAaJI€Th HaBBIKAMHU IMO3HABATEIIbHOM peq)HeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX JerCcTBUI
U MBICIIMTCIIbHBIX IMMPONECCOB, UX PE3YyJIbTATOB; BJIAJACTDH criocobamu CaMOIIPpOBCPKU,
CaAMOKOHTPOJIA IpouecCa U pe3yJjibTaTa pCIICHUA MaTeMaTU4eCKOi 3aga4u,



® [IpeABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIpU PELICHUU 3aJa4M, BHOCHUTH
KOPPEKTHBBI B JIESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa IEIM U YCIOBUSAM, OOBACHATH IMPUYHHBI
JOCTHKEHUS] UJIM HEJIOCTHXKEHUS PE3y/IbTaTOB JEATEIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATHUAMU: TOUKA, MPsAMas, INIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPUM M CIEJICTBHS M3 HUX IPHU PEHICHUH I'€OMETPUUYECKUX
3azad.

OnepupoBaTh NOHATUSAMU: MAPAIIIEIBHOCTh U MEPHEHINKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH.

KrnaccuduimpoBars B3anMHOE pacIioJIoKeHHE MPSIMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE.

OnepupoBaTh NOHATUAMU: JABYTPAHHBIA YTOJ, TPaHHU ABYI'PAHHOTO yIJa, pedpo JBYIrPaHHOTO
yIJia; JUHEWHBIA YTrOoJl IBYrPaHHOTO YIJIa; TpajlycHas Mepa ABYTPAHHOIO yria.

OnepupoBaTh MOHATUSMH: MHOTOIPDAHHMK, BBINYKJIBIA M HEBBITYKJIbI MHOTOIPAHHUK,
OJICMCHTBI MHOI'OI'paHHUKa, HpaBHHBHBIﬁ MHOT'OI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (MHMpamMyAa; TMPU3MaA, MNPSIMOYTOJIbHBIN
napajuiesienume/, Kyo).

KnaccudummmupoBaTh MHOTOTpaHHHUKH, BEIOUpAss OCHOBAHUS IS KJIacCU(pUKAITUU (BBITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; MPABUIbHbIE MHOTOTPAaHHUKHU; MPSIMblE U HAKIOHHBIE MPU3MBI,
napajuieeunepl).

OnepupoBaTh MOHATUSAMH: CEKYIIasl MIIOCKOCTb, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCTIONIb3Ysl METO/I CIIEIOB.

Crpouth ceueHUS MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IMIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HAXOXJICHHE T€OMETPUUYECKUX BEJIMYMH MO 00paslaM WM aJropuTMam,
MIPUMEHSIS] U3BECTHBIC AHATTUTUYECKUE METO/IbI IIPU PEIICHUU CTaHAAPTHBIX MAaTeMaTUYECKUX 3a/1a4
Ha BBIYMCJICHUE PACCTOSHUN MEXy ABYMS TOUKaMH, OT TOUKH JI0 MPSAMOI, OT TOUKH JI0 TJIOCKOCTH,
MEXAY CKPEUIUBAIOLIUMUCS TPIMbIMHU.

Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEJIMYUH MO OOpas3lamM WM alropUTMaM,
MIPUMEHSS] U3BECTHBIC AaHATTUTHYECKUE METO/IbI IIPU PEIICHUU CTaHAAPTHBIX MAaTEeMaTUYECKUX 3a/1a4
Ha BBIUKCJICHHE YIJIOB MEXIY CKPEIIUBAIOIIMMUCA MPSMBIMH, MEXKAY MPSMON M IIIOCKOCTHIO,
MEXY MIIOCKOCTSIMH, TBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpH3Ma, MUpaMuaa) ¢
npuMeHeHneM (OpMYI; BBIYUCIATH COOTHOIICHUS MEXY IUIOIMIAAIMU MOBEPXHOCTEH, 00bEMaMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CHMMETPUS B TPOCTPAHCTBE; IIEHTP, OCb U IJIOCKOCTh
CUMMETPUH; IEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(YOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PHUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.



[TpumensaTh reomeTpudeckue (GakThl I PEHICHUS  CTEPEOMETPHUUCCKUX — 3ajad,
npeamnojararommx HCECKOJbKO MIaroB pemicHusd, CCJIM YCIOBUA NMPUMCHCHHA 3aJdaHbl B SIBHOU
dopme.

[IpuMeHATH DpOCTEHINNE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [TPU PELICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoguTe IIpUMEpPBl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEM B IpPUPOJE U KHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB F'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh NOJIydEHHBIE 3HAHUSA HA IPAKTUKE: AHAIM3UPOBATH DPEAIBHBIC CHUTyallUd |
IMPHUMCHSATH HN3Y4YCHHBIC IIOHATHUA B mpouecce IIONCKa peliCHusd MarTeMaTn4ycCKn
chOpMyITUPOBAHHON MPOOJIEMBI, MOJCIUPOBATH peajlbHBIC CHTYallMH Ha S3BIKC T'COMETPHH,
HCCIIEIOBAaTh MOCTPOCHHBIC MOJEIM C HCIOJb30BAHUEM TE€OMETPUYECKUX MMOHITHH H TEOpEeM,
arrapara aJ'IF€6pBI; peliaTh NPAKTHUYCCKUEC 3aaa4M, CBA3AHHBIC C HAXOXIACHHUEM I'COMCTPHYCCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh MOHATHAMU: IWJIHHIPHYCCKAS IMOBEPXHOCTh, OOPA3YIONIHE MHJIUHAPUICCKOM
MMOBEPXHOCTH; IWJIMHJP, KOHHYECKas TOBEPXHOCTh, OOpa3yIONIMe KOHHYECKOW ITOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEPXHOCTb.

Pacmo3naBate Tena Bpamenust (MWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYUYEHHUS TEJT BpaleHHUS.

KnaccudumupoBaTs B3auMHOE pacmoyiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CEIrMEHT, OCHOBAHHWE CErMEHTAa, BHICOTA CETMEHTA;
IapOBOM CJI0i, OCHOBAHHE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI M MIJIOLMIAAM TOBEPXHOCTEH TN BpallleHUs, T€OMETPUUECKUX Tell C
MpUMEHEHHEM (POpPMYII.

OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIA OKOJIO CheEphI;
cdepa, BiMcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbryncnsaTe COOTHOUIEHHS MEKIY TUIOMIAIIMU MOBEPXHOCTEH M 00bEMaMU TOAOOHBIX TE.

N300paxkate u3ydyaemble (UIYpbl OT PYKHM U C NPUMEHEHHEM THPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInosiHATh (BBIHOCHBIE) IMJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, MHTEPIPETUPOBATh M MPEOOPa30BBIBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInoyHATE 1EHCTBUSA CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JIa/1aIO0T.

[TpuMeHsTh MpaBUIO Mapasuieenunena.

OnepupoBaTh MOHATUSMU: JEKAPTOBHI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJll MEKIy BEKTOpaMH, CKaJIsSpHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxoauth cymMmmy BEKTOPOB M MPOW3BEIEHUE BEKTOpPa HA YMCIO, YTOJ MEXIY BEKTOPaMH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPIUHAT.



[Ipumenste reomerpudeckue (akThl IS PEUICHUS  CTEPEOMETPHUYECKMX  3ajad,
npeamnojararommx HCECKOJbKO MIaroB pemicHusd, CCJIM YCIOBUA NMPUMCHCHHA 3aJdaHbl B SIBHOU
dopme.

Perrate mpocreiiiiine reoMeTpUYeCKUe 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
MeTo/1a.

Pemratn 3aa4yu Ha J0Ka3aTCJIbCTBO MATEMATHUYCCKUX OTHOIIIEHUI | HaXO0XICHHUC
IrCOMETPHUUCCKUX BCJIWYHH I10 06pa3uaM WM ajJIroputMam, MNpUuMCHAA HU3BCCTHBIC MCETOJbI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3aJa4.

[IpuMeHATh nDpOCTEHIINE MHPOTPAMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [TPU PEUICHUU CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mIpUMEpPBl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE M KHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh NOJIydEHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATH DPEAIBHBIC CHUTYyallMd W
MIPHUMCHSATH HN3Y4YCHHBIC IIOHATHUA B mponecce IIOUCKa peuICHUA MaTeMaTU4YCCKu
cOpMYIIUPOBAHHOW MPOOIEMbI, MOJEIMPOBATh pPEabHbIC CUTYyallUd Ha SI3bIKE TECOMETPHUH,
HCCIIEIOBAaTh MOCTPOEHHBIC MOJEIH C HCIOJb30BAHUEM TE€OMETPUYECKHUX MMOHITHH H TEOpPEM,
arrmapara aﬂre6p51; peiiaTh MPAKTHYCCKUEC 3aaa4yM, CBA3AHHBIC C HAXOXKJICHUCM I'€COMETPUUCCKHUX
BCIINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenune B ctepeoMeTpuio 10
9 [IpsiMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 VYrubl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, pACCTOSTHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBanue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )

NPorpamMmbl Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

Tena Bpamenus 12

O0BbEMBI TEN 5 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10

[ToBTOpEeHue, 0600IICHNE, 7 1

CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE ITIOHITUI CTCPCOMETPHUU: TOUKA,
npsiMasi, INOCKOCTh, TpocTpaHcTBo. [IpaButa
M300paKeHNs Ha PUCYHKAX: N300pakeHUs
HJ'IOCKOCTCﬁ, napajiyiCJIbHBIX IPAMBIX
(0Tpe3koB), cepeIuHbI OTPE3Ka

IlonsaTus: nepeCCKarommrecs mIoOCKOCTH,
IepeCcCKarommecs npsamas 1 Mmi0CKOCTb

[lonsTus: MEPECCKAOIMECA IIJIOCKOCTH,
IepeCcCKarommecs npsamMas 1 Mmi0CKOCTb

3HAKOMCTBO C MHOrorpaHHuKamMu,
I/I306pa}KCHI/IC MHOT'OI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIHNOHHBIX YEPTEKAX

HauanpHbie cBefieHUS 0 KyOe U TUupamMuse,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBeieHus 0 KyOe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 AKCHOMATHYECKOM MOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMECTPHUU U
CICACTBUA U3 HUX




[TonsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

8 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUU

10 CTEpEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 IIPOCTPAHCTBE: MEPECEKAOIINECs,
napajuleNibHbIe U CKPEIIUBAIOIIUECcs IPSIMbIe
[TapanienbHOCTb MPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapajiesIbHbIE IPAMBIE B
IIPOCTPAHCTBE; NapaJIeIbHOCTh TPEX
IPSIMBIX
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEN B

13 npoctpaHcTse: [lapamnensHocTs npsMoi u
IJIOCKOCTH

14 VYrisl ¢ coHanpaBJIeHHBIMU CTOPOHAMU

15 Yroa Mex Iy IpsIMbIMU B IIPOCTPAHCTBE

16 Yroa Mex 1y IpsAMbIMU B IPOCTPAaHCTBE

17 [TapannenbHOCTb MIIOCKOCTEH:
napasJiesibHble IIIOCKOCTH

18 CpolicTBa napauIeIbHbIX INIOCKOCTEN

19 [IpocTeiimme mpocTpaHCTBEHHBIE GUTYPHI Ha
IUIOCKOCTHU: TETPadAp, KyO, napasiesienumne

20 ITocTpoenue ceuenuii




21

[Toctpoenue ceuenui

KonTpomnsHas padora o Teme "[Ipsimbie u

22 IIJIOCKOCTH B TipocTpancTBe. [lapamnensHocTh
MPSIMBIX U IJI0CKOCTER"

23 [lepneHMKYIAPHOCTD NPSMON U IUIOCKOCTH:
NIEPIEHIUKYIIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [IpsimMble apajieabHbIE U
MEPIEeHIUKYIISPHBIE K MJIOCKOCTU

o5 [IpsimMble apajuieabHbIE U
MePIEeHIUKYIIPHBIE K MJIOCKOCTH

26 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOU U
IJIOCKOCTH

28 TeopeMa o mpsAMOM NEPIEHANKYIISIPHOMN
IJIOCKOCTH

29 TeopeMa o mpsAMOU NMEPIEHANKYIISIPHOMN
IJIOCKOCTH

30 TeopeMa o mpsAMOU NMEPIEHANKYIISIPHOMN
IJIOCKOCTH
[lepnieHIUKYIIIp U HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMON JI0 IJIOCKOCTH
[lepnieHIUKYIIIp U HAKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOMN JI0 IJIOCKOCTH

33 [lepnieHIUKyIIIp 1 HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU 0 IUNIOCKOCTHU, pACCTOSIHHUEC OT




MIPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIisip ¥ HaKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 10 IIJIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXIY IPSIMON
U IUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTO yriia

38 [lepneHMKYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYISIPHOCTU JBYX IIOCKOCTEH

39 [lepneHMKYISIPHOCTD INIOCKOCTEN: TPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IIJIOCKOCTEN

40 [TeprieHAMKYISAPHOCTD MIOCKOCTEMN: MPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IIJIOCKOCTEN

41 Teopema o TpEX mepHeHANKYIIApax

42 Teopema o TpEX mepHeHANKYIApax

43 Teopema o TpEX mepHeHANKYIIApax
KountponsHas pabora no temam

44 "[leprieHIUKYASIPHOCTD HPSIMBIX U
mockocTeil" U "Vl MeXy NPSIMbIMU U
MJI0CKOCTAMU"
[loHnaTHEe MHOTOTrpaHHUKA, OCHOBHbIE

45 3JIEMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbI€ MHOTOTPAHHUKH; pa3BEPTKA
MHOTOTpaHHUKA

46 [Ipusma: N-yronpHas npu3ma; rpaHu U




OCHOBAHUS IIPU3MBI; IIPsIMasi ¥ HaKJIOHHAs
npu3Mbl; OOKOBas U TIOJHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, OpsMOYTOJIbHBIN
napajulesIenuIe]l ¥ ero CBOMcTBa

48

[Inpamuia: N-yrojibHasi NMpaMKuIa, TPaHA U
OCHOBaHHUE NHpaMU/bl; OOKOBas U MOJIHAs
IIOBEPXHOCTh IUPAMU/IbI; IIpaBUJIbHASA U
yceu€HHas nmupaMuaa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TOHSITHE
MPaBHWJIBHOTO MHOTOIPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujIbHas MUpaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHAS NUPaAMHUAA U
MIPAaBUIIBHBIN TETpasdip; KyO

50

[IpencraBnenue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp, JOJIEKAdIP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, PSMOM, IIIOCKOCTH.
DneMeHTbl CAMMETPUH B TUPaMUIAX,
napajuieNienune1ax, NpaBuIbHbIX
MHOTOTPaHHUKAX

52

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB:
pEOpa, TuaroHau, yribl

53

[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
[IOBEPXHOCTHU MPSAMOM IIPU3MBI, ILIOIIAb
OCHOBaHHUH, Teopema 0 OOKOBO
IIOBEPXHOCTHU MPSAMOM IIPU3MBI




[Tnomaas OOKOBOM MOBEPXHOCTH U
IOBCPXHOCTU HpaBI/IJIBHOI\/‘I nupamMubl,

>4 Teopema O IO OOKOBOI MOBEPXHOCTH L
YCEUEHHOM MUpaMu/Ibl
55 KonTtponsHas pabora o Teme 1
"MHororpaHHuKu"
56 [Tonsitne 06 06BEMeE 1
o7 OO6BEM nupamMuibl 1
58 O0BEM mupamMu B! 1
59 O0BEM mupamMu B! 1
60 O0BEM mupamMu B! 1
61 OOBEM TTPU3MBI 1
62 O06BEM TIPU3MBI 1
63 O06BEM TIPU3MBI 1
64 Kontponbras padota o teme "OO0bEMBI 1
MHOTOIPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aITUs
65 3HaHu#. [locTpoeHue ceueHmii B 1
MHOTOT'PaHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUH. BbInciIeHne pacCTOSHUINA: MEXITY
66 JIBYMsI TOYKAMH, OT TOYKH J0 TPSIMOH, OT 1
TOYKH JIO TUIOCKOCTH, MEXTY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 HToroas KOHTpoJbHas paboTa 1
[ToBTOpEHue, 06001IeHNE CUCTEMATHU3AIIHS
68 3HaHMUW. Beruncinenue yrios: MexIy 1

CKpCUIMBAOIHUMUCS ITPAMBIMHA, MCIKIAY




MPSAMOM U TIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB,

YIJI0B MEXKY MII0CKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

[unmmHapudeckas TOBEPXHOCTH,
o0pasyromue MHIMHIPUICCKON
MOBEPXHOCTH, OCh IIMJIHMHIPUICCKON
MTOBEPXHOCTH

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3ymomias u 0Ch; MJIOMAAb
OOKOBOM M MOJHOM MOBEPXHOCTH

N300paxkenne nuaInHApa Ha MIOCKOCTH.
Pa3Béprka nununapa. CeueHus MWIMHIPA
(TIIOCKOCTHIO, MapalIeIbHON W
MEPIEeHIUKYIIPHON OCH IHINHAPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOW MOBEPXHOCTH, OCh U BEPILIUHA
KOHMYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAaHHC U BCPIINHA,




oOpa3yrolias U 0Cb; IUIONa (b OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yoIIie U BhICOTA;

o OCHOBaHUS M OOKOBasi IOBEPXHOCTh
N300pakeHne KOHyca Ha TIIOCKOCTH.

10 Pa3BépTka konyca. Ceuenus KoHyca
(TUIOCKOCTHIO, MapaIIeIbHOW OCHOBAHUIO, U
MIJIOCKOCTHIO, TIPOXOISIIEH Yepe3 BEPIIUHY)

11 KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, ONTUCaHHBIN OKOJIO chepbl;

12 cdepa, BIIMCaHHAS B MHOTOTPAHHUK WU B
TEJIO BpaIICHUs

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOWCTBA
00BEMOB TeN

14 O06bEM IUIMHAPA, KOHYCa

15 O06bEM 1rapa u Iomaas chepsbl
[TopoGHbIE Tesia B IPOCTPAHCTBE.

16 CoOTHOIICHUS MEXKTY TIOIIAISIMHU
MMOBEPXHOCTEH, 00bEMAMU TIOI0OHBIX TEIT

17 KontponpHas padota o temam "Tema
BpamieHus" u "O0bemsbl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO
PasnoxeHue BeKkTOpa 1o TpEM

21 HEKOMIUJIaHApHBIM BekTopam. [IpaBumo

apajiiejacnuicaa




22

Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbHas cucteMa KOOpAWHAT B
npocrpancTse. KoopauHarel BeKkTopa.
[Ipocrenmue 3aga4n B KOOpAMHATAX

24

VYroa mexay Bekropamu. CkalipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex 1y NpssMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHNN TEOMETPUYECKUX 3aa4

27

KonTtponbHas padoTa o teme "BekTopsl u
KOOpJIMHATHI B MPOCTPaHCTBE"

28

[ToBTOpEeHME, 0600IIEHNE U
cucrtemaTtusanus 3Hanuii. OCHOBHbIE
¢burypsl, GpakTel, TEOPEMBI Kypca
TUTAHUMETPUU

29

[ToBTOpEeHME, 0600IICHNE 1
cucremMaTu3anus 3HaHuA. OCHOBHBIC
¢burypsl, GhakThl, TCOPEMBI Kypca
IJIAHUMETPUHU

30

[ToBTOpEHUE, 000OIICHNE 1
cUCTeEMAaTHU3alysI 3HaHUH. 3agaun
TUTAHUMETPUHU M METO/IbI X PELICHUS

31

[ToBTOpEHue, 06001mIEeHNE U
cucTeMaTH3allus 3HaHUK. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MICHNE U
cCucreMmatTu3sanus sHaHuii. OCHOBHEIE

32 1
¢burypsl, (hakTsl, TEOPEMBI Kypca
CTepEOMETPUH
33 HToroBast KOHTpOJbHAS padoTa 1
34 [ToBTOpeHwme, 0606HI€HI:IC u 1
cHCTeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






