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IHHOACHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma yuebHoro kypca «I eomerpusi» 6a30Boro ypoBHs aiis o0yqarommxcs 10 —
11 xmaccoB pa3paboTrana Ha ocHoBe DerepaaIbHOro TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAAPTA
cpenHero o0miero oopazoBaHus, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMN, MPEIBIBISIEMbIX K
MaTeMaTHIeCKOMy 00pa30BaHUIO, M TPAIULIUK pOoCCHiiCKOro oOpa3zoBaHus. Peanu3aius mporpaMMel
oOecrieunBaeT OBJIAZICHHE KIIOYEBBIMU KOMIIETEHIIMSIMU, COCTaBJISIOIIMMHI OCHOBY JUISI CAMOPA3BUTHS
U HENPEPBIBHOT'O 00pa30BaHUs, IIEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO
pPa3BUTHUSA IUYHOCTH OOYHAIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CpeHEro 00111ero oopasoBanusi 00ycioBiIeHa
NPAaKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB 00yUCHHS T€OMETPUH B
HANpaBJIEHUU JIMYHOCTHOTO  pa3BUTUA  oOywarommxcs, (GopmupoBaHus  (HyHKIHOHAIBHOM
MaTeMaTHYECKOW TPaMOTHOCTH, U3y4eHHS JAPYIHX YYeOHBIX AUCUUIUIMH. PazBuTie y oOydaromuxcs
MPAaBWIbHBIX TPEJCTABICHUNA O CYIIHOCTH U TPOUCXOXKJIEHUU TEOMETPHUYECKHX abCTpakiui,
COOTHOUIEHUH PEAIBHOIO M UICAIBHOI0, XapaKTEPE OTPAKEHUS MaTEMATHUECKOW HAYKOU SIBJICHUN U
MPOLIECCOB PEANbHOIO0 MHpa, MECT€ T'eOMETPHUH B CHCTEME HAayK M POJM MaTeMaTUYEeCKOTrO
MOJICIIUPOBAHMSI B HAYYHOM IIO3HAaHUM M B TPAKTHUKE CHOCOOCTBYET (DOPMHPOBAHHUIO HAYYIHOTO
MHUPOBO33PEHHUSI YYaI[UXCs, a TaKXKE KAaueCTB MBbIIUICHUS, HEOOXOIUMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIEeCTBE.

I'eomeTpus siBnsieTcst 0AHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CpEeIHEro 00I1Iero 00pa3oBaHus,
TaK KaK o00ecleurBaeT BO3MOXXHOCTh M3YYEHHS KaK JUCHHUIUIMH €CTECTBEHHO-HAYYHOMH
HAIpPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MbILIUIEHHE, (POPMUPYEMOE MPU U3YUEHHHM OOYYarOIIMMHUCSA MOHSITHUMHBIX OCHOB
TEOMETPUH U TOCTPOCHUU IEMOYKU JOTMYECKHX YTBEPXKIECHUN B XOJE PEIICHUS T'€OMETPUUYECKUX
3aJa4, yMEHUE BBIJBUTATh M OMPOBEPraTh TUIOTE3BI HEMOCPEICTBEHHO HCIIONIB3YIOTCS TPH PEIICHUN
3aJa4 €CTeCTBEHHO-HAYYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (pU3HUKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSX
JeSITeIbHOCTH YenoBeka. OpueHTalusi yeloBeKa BO BPEMEHHM M NPOCTPAaHCTBE — HEOOXO0IUMOe
YCIIOBHE €r0 COLMAILHOTO OBITHS, (OpMa OTPAKEHUSI OKPYKAIOMIETO MHpPA, YCIOBHE YCIEIIHOTO
NO3HAHUS M aKTUBHOTO NMpeoOpazoBaHMs AeHCTBUTENbHOCTH. OmnepupoBaHUe MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBENUHSET pa3Hble BUABI Y4eOHOW W TPYIOBOH NEATENBHOCTH, SIBISETCS OJHUM H3
npo¢eCCHOHATBHO Ba)KHBIX KayecTB, MO3TOMY aKTyallbHa 3ajada (pOopMUPOBaHUS y O0y4aromuxcs
IPOCTPAHCTBEHHOT'O MBINUICHUSI KaK Pa3HOBUIHOCTH OOpa3HOTO MBINUICHUST — CYIIECTBEHHOTO
KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOM NesTeIbHOCTH [0 MHOTMM HaIpPaBJICHUSM.

[lens ocBoeHust mporpammbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE OOyUECHHS —
oOmieoOpa3oBarenibHOe U OOIIEKYJIBTYpHOE pa3BUTHE OOyyaromMXcsi uepe3 obecneueHue
BO3MOXXHOCTH TPUOOpETEHHS] M HWCIOJIH30BAHUS CHUCTEMAaTHYECKUX TE€OMETPHUYECKUX 3HAHHWA H
NecTBUH, creu(pUUHBIX T€OMETPUH, BO3MOKHOCTH YCIELIHOTO MPOJOJKEHUsS OO0pa30BaHUS IO
CHENHUATBHOCTSM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCITOJIB30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpeqHa3HaueHa JJIsi 0OYYaIOUIMXCS CpeaHe
IIKOJIBI, HE MCTIBITHIBABIINX 3HAUYNTEILHBIX 3aTPYTHEHHI Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl.
Takum oOpa3oM, oOydaromuecs Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOMUTH OOIME MaTeMaTH4ecKHe
YMEHUSI, CBS3aHHBIC CO CHENHU(PHUKONH TeOMETPUH W HEOOXOAWMBIC U JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh I€OMETpHUI0 Oosee Iiy0oKo, eciu B
JaTbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUYECKMX 3HAHHUAX B TPO(ECCHOHATBHOM
NeSITeTbHOCTH.



JIoCTHKEHHE LEeNM OCBOEHHsS NpOrpaMMbl OOECHEUMBAECTCA PELICHHEM COOTBETCTBYIOIIUX
3agad. [lpuoputeTHbIMU 3amadaMu OcBoeHHs Kypca «I'eomerpuu» Ha 6a3oBoMm ypoBHe B 10—11
KJIaccax SIBIISIOTCA:

e (opMHpOBaHUE MPEICTABICHUS O TEOMETPUN KaK YaCTH MUPOBOM KyJIbTYphl U OCO3HaHUE €€
B3aMMOCBS3H C OKPYXXalOLUIMM MHPOM;

e (QopmMHpOBaHUE NPEACTABICHUS O MHOTOTPAHHUKAX M TeJaxX BPALEHHUs KaK O Ba)KHEHIIUX
MaTEMaTUYECKUX MOJENAX, MO3BOJSIOUIMX ONMCHIBaTh M M3y4yaTh PA3HBIC SIBICHUS OKPYXKArOIIETO
MUDA;

e (QopMHMpoBaHHME YMEHMs pACIO3HABaTh Ha YEpPTEXKaX, MOJCIAX U B PEAIBHOM MHUDE
MHOTOTPaHHUKH U T€Jla BpalleHMUS;

e OBJaJICHHE METO/IaMHU PEIICHUS 3a/1a4 Ha MOCTPOSHHS Ha N300paKEHUAX POCTPAHCTBEHHBIX
buryp;

e (QopMHpOBaHUE YMEHMS ONEPUPOBATH OCHOBHBIMH MOHATUSAMHU O MHOTOTPAaHHUKAX U Tejax
BpaIllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE AITOPUTMAMHU pEIICHUS OCHOBHBIX THIIOB 33/a4; (opMHUpOBaHHE YMEHUs
IIPOBOAMTDH HECIIOKHBIE 10KA3aTEIbHbIE PACCYKICHHS B X0/l PEIICHUS CTEPEOMETPUUECKUX 3a/1a4 U
3a/1a4 C IPAKTUYECKUM COACPIKAHUEM;

® Da3BUTHE UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00y4aroInXCsl, T03HAaBATEIbHON
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

e (QopmupoBaHue (QYHKIHMOHAIBHON T'PaMOTHOCTH, pPEJIEBAHTHOH TI'E€OMETPUHU: yMEHHE
pacrio3HaBaTh IPOSBIECHUS F€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
YKU3HEHHBIX CUTYallUsX U IPU U3YyYEHUU JPYTUX Y4€OHBIX NPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEpHOCTEH, (HOpMyIHpOBaTh UX HA SI3bIKE T€OMETPUM U CO3/1aBaTh F€OMETPUUYECKHE MOJIENH,
IIPUMEHSTh OCBOCHHBII T€OMETPUUECKHI anmapar Jiisl pelieH s IPaKTUKO-OpUEHTUPOBAHHBIX 3aj1a4,
MHTEPIPETUPOBATH U OLICHUBATD I1OJIyYECHHBIE PE3YJILTATHI.

OTnUYUTENbHOW OCOOCHHOCTBIO TMPOTPAMMBI SIBIISIETCSI BKIIIOYEHHE B KypC CTEPEOMETPHH B
Hayaje ero M3ydeHus 3ajad, PellaeMblX HAa YPOBHE MHTYUTHUBHOIO IIO3HAHMS, U ONPEINCIEHHBIM
o0pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, 4YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO H
IIPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE HHTYUTHBHBIX ITPOLIECCOB, MOTUBUPYET K
JanbHENUIIEMY U3YYEHUIO NTPEAMETA.

[Ipennourenue oTHA€Tcsd  HArIAHO-KOHCTPYKTUBHOMY MeETOJy OOy4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-IIPAKTUYECKON
JEATENIBHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX NPEJCTABICHUN y y4JalIMXCsA B Kypce CTEpEOMETPUH
OPOBOIUTCS 3a CYET pelleHHs 3ajad Ha CO3/aHUE IPOCTPAHCTBEHHBIX OOpa3oB M 3a1ad Ha
ONEpUPOBAHUE TPOCTPAHCTBEHHBIMH oOpa3amu. CozgaHue oOpas3a IMPOBOAUTCS € ONOPOil Ha
HarJsHOCTh, a ONEepUpOBaHUE 00pa3oM — B YCIIOBUSIX OTBJIEYEHHS] OT HArJISAHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COAEPKAHUS.

OcHoBHbIE coiepkaTenbHble TMHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHOrorpaHHUKN»,
«IIpsiMblE M TUIOCKOCTH B MNpoOCTpaHCTBE», «Tema BpameHus», «BekTopel M KOOpPIMHATHI B
npoctpaHcTBe». DopmMuUpOBaHME JIOTMYECKMX YMEHUM  paclnpenesseTcss He TOJIBKO IO
coJiepKaTeIbHBIM JJMHUAM, HO U 10 rojilaM 00y4eHHs Ha YPOBHE CpeIHEro o01ero oopa3zoBaHusl.

Coneprkanne 00pa3oBaHUs, COOTBETCTBYIOILIEE NMPEAMETHBIM PE3ylbTaTaM OCBOEHUS paboueit
IpOTpaMMbl, pacrlpeneiéHHbIM MO rojaM OO0Yy4YeHMs, CTPYKTYpHUpPOBAHO TakUM OOpa3oM, 4YTOOBI
OBJIAJICHUE TEOMETPUYECKUMH IOHATHSAMH M HABBIKAMHU OCYIIECTBISUIOCH IIOCIEN0BATEIIBHO H
MOCTYNATeNbHO, C COOJIIOIEHNEM MTPUHIIUIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAJINCH B
OOIIYIO CHCTEMY F€OMETPUYECKUX MPEICTABICHUH 00yJaromuxcs, paciupss 1 yriyomss e€, oopasys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1IJIAHE



Ha uzyuenne reomerpun oTBOAUTCA 2 yaca B HeAento B 10 kinacce u 1 yac B Henento B 11 kitacce,
BCETO 3a J1Ba roja ooy4enus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA CTepeoMeTpHuH. Touka, mpsimasi, TIIOCKOCTh, MPOCTpaHCcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOECHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEIICTBUS U3 HUX.

B3anMHOe pacronoxeHue NpsAMbIX B IIPOCTPAHCTBE: IIEPECEKAIOLIMECs, MapajlUIelIbHbIE U
CKpeIlnBaroImuecs npsaMsle. [lapamienbHOCTh IPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapalIe/IbHbIC
IPsIMBIE B IIPOCTPAHCTBE; MAPAJLICIBHOCTh TPEX MPSAMBIX; MapaJUICIBHOCTD MPSMON U IUIOCKOCTH.
VYTIiBl ¢ COHANpaBICHHBIMU CTOPOHAMM; YroJl MEKIY NPsSMBIMH B mpocTpaHcTBe. [lapamiensHocTb
IJIOCKOCTEW: NapajlebHble IUIOCKOCTH; CBOWMCTBA IapaJUlelbHBIX ILIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHBIE (PUTYPBI HA IIJIOCKOCTU: TETPAdp, KyO, apasuienenunel; HoOCTpPOCHUE CEUCHUH.

[lepneHIUKyYNISApHOCTh MPSAMOM M IUIOCKOCTH: NMEPHEHAUKYIISIPHBIE NPSMbBIE B MPOCTPAHCTBE,
IIpsIMBIE NTAPAJUIEIbHBIE U MEPIEHAUKYIISAPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYJIIPHOCTU MPSMON
Y IUNIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHANKYJIAPHOMN INIOCKOCTH. Y TJIbI B IPOCTPAHCTBE: YIOJl MEXKIY
IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIA YroJl, TMHEWHBIN yroj ABYTrpaHHOro yria. I[lepnenauxynsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE OT NMPSAMOM A0 IUNIOCKOCTH, ITPOCKIUS
¢urypel Ha IUIOCKOCTh. IlepneHIUKYIAPHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TPEX MepreHIUKYIIsSIpax.

MHOrorpaHHuKH

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OIPAHHHKA, BBIIYKJIbIE U HEBBIIYKIIbIE
MHOIOTPaHHMKH; Pa3BEpPTKAa MHoOrorpaHHuka. IIpusma: N-yrosbHas npusMa; I'paHd U OCHOBAaHMS
IIPU3MBL; IpsIMasi ¥ HaAKJIOHHAs IPU3MbL; OOKOBasl U MOJIHASI IOBEPXHOCTH Npu3Msbl. [lapannenenumnes,
IPSIMOYTOJIBHBIN MapajuleNienune] U ero coiucrsa. [Ilmpammupa: N-yronpHas nupaMuja, TPaHd U
OCHOBaHUE MUpaMHbl; OOKOBas W IOJIHASA MOBEPXHOCTb IMHPaMUJbl; NPaBUJIbHAsA U yCEUEHHAs
NUPaMKJIA. DJIIEMEHTBI IPU3Mbl U TUpaMusl. 1IpaBuiIbHBIE MHOTOTPaHHUKHU: TIOHATHE IPABUIBHOTO
MHOTOTpaHHMKA; IPaBUIIbHAS NIpHU3Ma U MpaBUJIbHAS MMPaMU/Ia; IpaBUIbHAS TPEYTroibHas MUpaMuaa
U MIPaBUIBHBIN TeTpasap; ky0. IIpeacraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTA3IP, 10JEKaIP
1 ukoca3ip. CeueHus Npu3Mbl U MUPAMUBL.

CuMMeTpHs B IPOCTPAHCTBE: CAMMETPUSI OTHOCUTENBHO TOUKH, TIPAMOMH, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B MUPAMUJIAX, NapajuleJenune1ax, MPaBUIbHBIX MHOTOIPaHHUKAX.

Bblunciienue 371€MEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHanu, yriel. [lnomans OoxoBoi
MOBEPXHOCTU U TOJIHOM MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOIIAb OCHOBAaHUM, TeOpeMa 0 OOKOBOM
NOBEPXHOCTU MpsiMON Tpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH MPABUIIBHOM
NUpPaMUJIBI, TEOPEMA O IUIOMIAIM yceu€HHOUM nupamuabl. [lonstue o0 o6béme. OOBEM MuUpamMuabl,
IIPU3MBL.

[Tono6uble Tena B npoctpaHcTBe. COOTHOMIEHUS MEXY IJIOLIAASIMU TIOBEPXHOCTEH, 00BEMaMHU
NOJOOHBIX Tell.

11 KJIACC

Tena Bpamenus

Hunuaapuyeckass MOBEPXHOCTb, OOpa3yloollde IWIMHIPUYECKON  IMOBEPXHOCTH, OCh
WIMHAPUYECKOM moBepxXHOCTH. L{unuuap: ocHoBaHUs U GOKOBasi IOBEPXHOCTh, 00pa3yroIas U OcCh;
IUI0IIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

KoHnnueckass MOBEpXHOCTb, OOpa3ylolMe KOHUYECKOH TOBEPXHOCTH, OCh U BepIIMHA
KOHMUYECKOW MoBepXHOCTU. KOHyC: OCHOBaHUE U BepUIMHA, 00pa3yronias U OCh; IUIOIIAgb OOKOBOM U
MIOJTHOM TOBEPXHOCTHU. YCEUEHHBIH KOHYyC: oOpasylollde M BBICOTA; OCHOBAaHUS U OOKOBas
ITOBEPXHOCTb.



Cohepa m map: wmeHTp, paauyc, AMAMETP; IUIOIAAb IOBEPXHOCTH cdepbl. B3aumuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; riomanb chepsl.

N300pakeHue Tes BpallleHHsl Ha MIIOCKOCTH. Pa3BEpTka uumHApa U KOHYyca.

KomOuHnanmu ten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIA OKOJIO C(eEpsI;
cdepa, BIUCaHHAs] B MHOTOI'PAHHUK, WM TEJIO BPAILEHUS.

[Tonsarue 06 06bEme. OCHOBHBIE CBOMCTBAa 00bEMOB Tel. Teopema 06 00BEME MPSIMOYTOIBHOTO
napaenenunena u cieacteus u3 He€. O0bEM nnimMHapa, konyca. O0bEM 11apa U Iiomaab chepsl.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXY TUIOMIAASIMU TIOBEPXHOCTEH, 00bEMaMu
[MOJOOHBIX TEIL.

Ceuenus nuianHapa (napamuieabHO U NMEPIEHANKYIISIPHO OCH), CEUEHUs KOHYyca (TapaieiabHoe
OCHOBAHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), CEUEHUs 1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miIockocTH M B mpocTpaHCTBE. CIIOKEHUE M BBIYUTAHME BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uucio. Pas3noxkeHne BekTopa IO TpPEM HEKOMIUIAHApHBIM BekTopaM. IlpaBuio
napauienenunena. Pemenue 3angad, cBA3aHHBIX C IPUMEHEHHEM IIPaBUI JECUCTBUH C BEKTOPaMH.
IIpssmoyrosbHas cucreMa KoopauHatT B poctpanctse. Koopaunatel Bexkropa. [Ipocteimme 3anauu B
KOOpAMHATax. YTroJ MexAy BekTopamu. CKalspHOE NPOU3BEACHHE BEKTOPOB. BbruncieHue yrios
MEXy NPSAMBIMU U II0CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPU PELIEHUH T'€OMETPUUECKUX
3a1ad.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yabTaThl OCBOCHHS IporpaMMbl ydeOHoro mnpeamera «MaTemaThka»
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnnuTanue:

c(hOPMHUPOBAHHOCTHIO IPAXKTAHCKON IMO3HUIIUN 00YJAFOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTo OOIIecTBa, MPECTABICHUEM O MAaTeMaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS
pa3MYHBIX CTPYKTYp, SBJICHUW, MPOLEAYp TPaxkIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aHMOJICHCTBOBATh C COLUUAIbHBIMU HHCTUTYTaMU B COOTBETCTBHHM C UX (DYHKUUAMU U
Ha3HAYCHUEM.

IIarproTnyeckoe BOCIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCUICKON TPa)KAAHCKOM HIEHTHYHOCTH, YBRXEHHUS K MPOILIOMY H
HACTOSIIEMY POCCUHCKONW MAaTe€MAaTHUKH, LIEHHOCTHBIM OTHOILIEHHEM K JOCTHUKEHUSM POCCUHUCKHUX
MAaT€MaTUKOB U POCCUMCKON MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHHUIO 3TUX JTOCTUKEHHM B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEU POCCUIICKOT0 Hapoaa; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, STUYECKOTO MTOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKU U
JESTENIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO OYIyIIETro.

JcTeTH4YeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKJIKOYas 3CTETUKY MATEMATHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHHUH, PacCyXICHUH; BOCIPUMMYMUBOCTBI0 K MAaTEMAaTHUYECKHM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax 3J0pOBOTO U
Oe3omacHoro 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXUM 3aHATUN U OTABIXA, pEryispHas pusndeckas akTUBHOCTD); (PUINUECKOTO
COBEPILICHCTBOBAHMS, TP 3AHATUAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATETbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPY/AY, OCO3HAaHUEM IIEHHOCTH TPYAOJI00US; MHTEPECOM K Pa3IMUHbIM cepam
npoecCHOHANBFHOM N1eATENbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW U €€ MPHIOKEHUSIMH, YMEHHEM
COBEpINIAaTh OCO3HAHHBIN BBHIOOp Oyayiiel mpodeccru U pearrn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEeMAaTUYECKOMY OOpa30BaHHUIO M CaMOOOPA30BAHHIO HA
MPOTSKEHUU BCEW JKU3HHU; TOTOBHOCTBHIO K AKTUBHOMY YYACTHIO B PEUICHWH MPAKTUYECKUX 3a]1ad
MaTeMaTUYECKOU HAIIPaBICHHOCTH.

IK0JI0TrHYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO  DKOJIOTMYECKON KYIbTYpbl, TMOHUMAHHEM BIHSHUA COIHMAIBHO-
SKOHOMMYECKHX TMPOIECCOB HA COCTOSIHUE NPUPOJHOW W COIMAJIBbHOW CpeAbl, OCO3HAHUEM
I00aFHOTO XapaKTepa dKOJIOTUYECKUX MPOOIeM; OpUEHTAIel Ha TPUMEHEHHE MaTeMaTHUYeCKUX
3HAHWH IS PEIICHUS 3a71a4 B 00IaCTH OKPYKAIOIIEH Cpeibl, TUTAHUPOBAHUS TIOCTYIKOB U OIICHKH UX
BO3MOXHBIX MOCJIEICTBUI JJI1 OKPYKAIOILIEN CPEIbL.

[{leHHOCTH HAYYHOTO NTO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTEMaTUYECKOW HayKH Kak cephl 4eTOBEUECKON
JIEATEIIbHOCTH, ATAIIOB €€ Pa3BUTHUSA U 3HAYMMOCTH IS PA3BUTHS UMBWIM3ALMH; OBJIAJEHUEM SI3BIKOM
MaTeMaTUKd W MaTEeMaTHYE€CKOM KyJbTYpOHM KakK CpEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYILECTBJIATH MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI



MeTtanpeaMeTHble pPe3yNbTaThl OCBOCHHUS MpPOTrpamMmbl ydeOHOTo mnpeamera «MaTemaTuka
XapaKTePU3YIOTCSI OBJIAJICHUEM YHUBEPCAITbHBIMU nO3HAGAMENbHBIMU oeticmeusimu,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCANbHLIMU — PecyAmMUGHbIMU
OelicmeusmMu.

1) Vuueepcanvuvie noznasamenvuvle Oelicmsusi, obecnedusarom @Gopmuposanue 0Oa306bix
KOZHUMUBHBIX NPOYECcco8 00yuanuuxcs (0C6oeHue Memooo8 NO3HAHUL OKPYICaoujeco Mupa,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBble Jjornueckue aeiicTBHA:

® BBIIBIATh M XapaKTEPU30BATh CYIICCTBCHHbIC NPU3HAKA MAaTEMAaTUYCCKHX OOBEKTOB,
TIOHSATHUH, OTHOIICHUH MEXIy MOHITUAMU; (HOPMYIHPOBATH ONPEICICHUS TOHATUI; YCTaHABIMBATD
CYIIECTBEHHBIA MPU3HAK KIacCH(PUKAIUN, OCHOBAHUS i OOOOIICHHS M CPAaBHECHUS, KPUTCPHH
IPOBOIUMOTO aHAJIH3a,;

® BOCHPHUHUMATh, (OPMYJIHUPOBATH M TPEOOPA3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBHUIBISITH MATEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M WM IMPOTUBOPEUYHUs B (akTax,
JTAHHBIX, HAOJIIOJICHHUSIX M YTBEPKACHUSX; MIPeIIaraTb KPUTSPHUH ISl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JieNaTh BBIBOJABI C WCIIONB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® TPOBOIMTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MATEMATHUCCKUX YTBEPXKIACHUH (TIPSMBIC U OT
MIPOTUBHOTO), BBICTPAMBATH apPTyMEHTAIINUIO, IPUBOAUTH TPHUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIC CYXJICHUS M BBIBOJIBI;

e BBIOMpATH CIOCOO perieHus yueOHOM 3a1a4u (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TIOXOAAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble nccienoBaTebCcKue TeHCTBHUS:

® JCIIOJIb30BaTh BOMPOCHI KAaK HCCIICAOBATCILCKUN WHCTPYMEHT IMO3HAHHS, (HOPMYIHPOBATH
BONIPOCHI, (UKCHPYIOIIME TPOTHUBOpPEUHE, MPOOJIeMy, YCTaHABIMBATh WCKOMOE H JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® TPOBOAUTH CaMOCTOSITENBHO  CIUIAHMPOBAHHBIA  DKCIEPUMEHT, HCCIEOBAaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKOoro OOBeKTa, SBICHHS, TMpOIecca, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, SIBJICHHUSIMH, TPOIIECCaMHU;

® CaMOCTOSITENILHO (OPMYITUPOBATH OOOOIIEHUS W BHIBOJBI IO PE3yJbTaTaM IPOBEIAEHHOTO
HAOIIO/IEHUs, WCCIIEOBaHMs, OILIEHWBATh JIOCTOBEPHOCTH IOJYYEHHBIX pPE3YyJlbTaTOB, BBIBOJOB H
000011IeHHNI];

® TIPOTHO3HPOBATH BO3MOKHOE PA3BUTHE MIPOIECCa, @ TAKIKE BBIIBUTATH MPEMOIOXKEHHS O €T0
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

® BBUIBISITH JAePUIMTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JJII OTBETA HA BOMPOC W IS
pellIeHus 3a1a9H;

e BpIOMpaTh HH(POPMAIMIO W3 HMCTOYHMKOB  PA3NUYHBIX  THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BUIO0B U (POPM TIPEICTABICHNUS,

® CTPYKTYypUPOBATh HH(POPMAIINIO, TPEJICTABIATH €€ B pa3IMUHBIX (POpMax, WILTIOCTPUPOBATH
rpaduvecku;

® OIICHUBATH HAAEKHOCTh HHPOPMAITUH 10 CAMOCTOSATENHHO CPOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KOMMYHUKamueHwvle Oetlicmeus, 00ecneuusaom coopmupo8aHHOCmb
COYUATILHBIX HABLIKOB 00YUAIOUUXCH.

Oo0menue:



® BOCHPUHUMATh M (OPMYIUPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHSIMHU M LEISIMU
00I1IeHus; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PELICHUs 3aa4l, KOMMEHTUPOBATh [10JIy4YEHHbII pe3yJIbTar;

e B XoJi¢ OOCYXIEHMs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXIaeMOil TeMbl, MpPOOJIEMBI,
pemaeMoil 3ajauu, BBICKA3blBaTh WJIE€W, HAllEJIEHHbIE HA IIOMCK PELIEHMS]; COIIOCTABISATH CBOU
CYXJIEHUSl C CYXICHMSIMU JPYI'MX YYaCTHMKOB JMajlora, OOHApyKMBaTh pa3inyMe M CXOJCTBO
NO3HILIMI; B KOPPEKTHOMH (hopme (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHS,

® NPEICTAaBISITh PE3YJIbTAaThl PEIIEHUs 3aJauyd, HKCIEPUMEHTAa, MCCIEAOBaHUSA, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpPATh (JOpPMAT BBICTYIUIEHUS C Y4ETOM 3a7ay MPE3eHTALUUd U OCOOEHHOCTEH
ayJIUTOPUH.

CoTpyaHunyecTno:

® [IOHMMAaTh U HCHOJB30BATH NPEUMYIIECTBA KOMaHAHONH M WHIMBUAYaJbHOW pabOTHI IpU
peleHny y4eOHbIX 33/1a4; IPUHUMATD 11€Jb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOHM paboThl, pacnpeneisTh BUIbl paboT, 10roBapuBaThcs, 00CYKAATh MPOLECC U pe3yJIbTaT
paboThl; 00001AaTh MHEHHSI HECKOJBKUX JTFO/ICH;

® YyYacTBOBATh B TPYMIOBBIX (opMmax paboTel (0OCYXIeHUs, OOMEH MHEHHIA, «MO3TOBBIC
IITYPMBI» U MHBIE); BBINOJIHATH CBOIO YacTh pabOThl U KOOPIAMHUPOBATH CBOU JEUCTBUS C APYTUMHU
WIEHaMU KOMaH/]Ibl; OLIEHMBAaThb KaueCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pezynamuensie Oeiicmeus, obecneuugaiom QopmMuposanue CMvlCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUUHOCTIU.

Camoopranu3anusi:

® COCTaBIATH IJIAH, AITOPUTM PEIHICHUS 33/1a49H, BEIOUPATH CIIOCO0 PEeIIeHHs ¢ YIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

® BJIAJICTh HaBbIKAMM IO3HABATENILHON pedIeKCHN KaK OCO3HAHMs COBEPILAEMbIX JEHCTBUN U
MBICITUTENIbHBIX MPOIECCOB, UX PE3yJbTAaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a/1a4H;

® NpPEIBUIETh TPYIHOCTH, KOTOpPHIE MOTIYT BO3HHMKHYTh IIPH PELIEHMM 3aJaydd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHbBIX, HaJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSAM, OOBSICHATH MPUUYUHBI TOCTUKEHUS
WX HEJIOCTH)KEHUS Pe3y/IbTaTOB AEATEIbHOCTH, HAXOAUTh OIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

OmnepupoBaTh NOHATHUAMHE: TOYKA, TIPSAMast, TNIOCKOCTb.

[TpuMEeHSATh aKCHOMBI CTEPEOMETPUH U CIICACTBHSI U3 HUX MIPU PEICHUN T€OMETPHUUECKHX 3a/1ay.

OmnepupoBaTh NOHATUAMHE: MAPAICIBHOCTh M IEPIICHAUKYIIPHOCTD MPSIMBIX M TUNIOCKOCTEH.

KrnaccuduuupoBars B3aMMHOE pacIiojoKeHUE MPSIMBIX U TIOCKOCTEH B IIPOCTPAHCTBE.

OmepupoBaTh MOHATHIMU: JABYTPAHHBIN YTroJ, TPAaHU IBYTPAHHOIO yriia, peOpo JABYIPaHHOIO
yIJia; TUHEHHBIN YroJl JBYTPaHHOTO YyIiia; TpaJyCHas Mepa ABYTPaHHOTO yriia.

OmnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIbIH W HEBBIMYKJIBIH MHOTOTPAaHHHK,
3JIEMEHTH MHOTOT'PaHHUKA, IPAaBUIILHBII MHOTOTPaHHUK.

Pacro3HaBath OCHOBHBIC BHIBI MHOTOTPAHHHMKOB (IMpaMUAa; MPH3Ma, HPSIMOYTOJIbHBIN
napajenenurnes, Kyo).



KinaccudummpoBaTs MHOTOTpaHHUKH, BBIOWpasi OCHOBAHMSI JIJIsl KJacCU(UKAIUHU (BBITYKIIbIC U
HEBBIMTYKJIBIE MHOTOTPAHHWKH; TPABUIbHBIE MHOTOTPAHHUKH, MPSMbIe W HAKIOHHBIC IPU3MBI,
napauieIeITUIe bl ).

OnepupoBarh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHITUIIBI TIOCTPOCHUS CEUCHHIA, UCIIONIb3YSI METOJT CJICIIOB.

Crtpouth ceueHUss MHOTOTPAHHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATH (BBIHOCHBIE) ITUIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3a7aun Ha HaXOXJACHHE T€OMETPUYECKHX BEIMYHH 1O 00pasliaM WM alrOpUTMaM,
NPUMEHSS U3BECTHBIC aHATTUTHYECKIE METOIbI IIPU PEIICHUN CTAaHIAPTHBIX MAaTEMaTHUECKUX 3a/1a4 Ha
BBIUMCJICHUE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JO MPSMOM, OT TOYKH JI0 IJIOCKOCTH,
MEXy CKPEUTHBAFOIIUMHUCS MPSIMBIMH.

Pemarp 3a7aun Ha HaXOXACHHE T€OMETPUYECKHX BEIMYHMH 1O 00pasliaM WM alropuTMam,
NPUMEHSS U3BECTHBIC aHATTUTUYECKIE METOIBI IIPH PEIICHUU CTAHIAPTHBIX MATEMAaTHYECKUX 3a/1a4 Ha
BBIUMCJICHUE YTJIOB MEXIY CKPEIIUBAIOIIMMUCS MPSMBIMH, MEXKIY MPSIMON U TIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Beraucnsate 00bEMBI M TUIONIANA TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MHpPAMHUIA) C
npuMeHeHHeM (HOpMYJI; BBIYUCIATH COOTHOIICHUS MEXIY IUIOMIAIMH TIOBEPXHOCTEH, 00bEMamMu
M0T0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMH: CUMMETPHS B TIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
FEOMETPHYSCKUX (PUTYpPAX, MPEJACTABICHHYIO HAa YePTEkKaX U PUCYHKAX.

[TpumensTh  reomerpuyeckre  (GakThl  JII  PEUICHUS  CTEPEOMETPUYCCKHX  3ajad,
MIPEITOJIATAOIINX HECKOJBKO IIIar0OB PEIICHHUs, €CJIA YCIOBHUS MPUMEHEHUS 3aaHbl B IBHOU (opme.

[TpuMeHsTh IpOCTEHIIINE TPOTPAMMHBIE CPEIICTBA U IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad.

[TpuBOAMTH MPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIC U )KU3HHU, PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB I'€OMETPHH B HCKYCCTBE.

[IpuMeHsITh TONy4YeHHBbIE 3HAHWSA Ha TMPAKTUKE: aHAIM3UPOBATh peallbHbIE CUTYallMH H
MIPUMEHSTh U3YYCHHBIC TTOHATHSI B TIPOIECCE TTOMCKA PEIICHUS MAaTEMAaTHYECKU CPOPMYTUPOBAHHOM
mpo0OJIeMbl, MOJIETUPOBATh PEabHbIE CUTYallMU Ha SI3bIKE T€OMETPUU, MCCIEAOBATh MOCTPOCHHBIE
MOJICJT C HCITOJIb30BAHUEM T'€OMETPHUYSCKUX TIOHATHH W TEOpeM, ammapara ajreOphl, pemnath
MPAKTHUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXOKICHUEM I€OMETPHUYECKHIX BEIHUHH.

11 KJIACC

OmnepupoBaTh MOHATHSIMH: HWIMHIPHYECKas MOBEPXHOCTh, OOpa3yrolIue HUIMHAPUIECKOM
MOBEPXHOCTHU,; TUIIUHAP, KOHNUYCCKasA IMOBCPXHOCTD, 06pa3y10111ne KOHWUYECKOM IMOBCPXHOCTHU, KOHYC;
cdepuyeckas HOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (HMIMHAP, KOHYC, cepa U map).

OOBACHATH cIOCOOBI MOYYESHHUS TeJ BPAILCHHUS.

KnaccudummpoBaTs B3anMHOE pacnoyiokeHue c(hepbl U MITOCKOCTH.

OmnepupoBaTh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA MIAPOBOTO CIIOS; APOBOM CEKTOP.

Boeruncnsate 00bEMBI M TUIOIMIAIM TOBEPXHOCTEW TeN BpallleHUs, T€OMETPHUECKHUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBarh MOHSATUSMU: MHOTOTPAaHHHK, BIUCAHHBINA B c(epy U OMHMCAHHBIN OKOJO chepsl;
cq)epa, BIIMCaHHAasd B MHOI'OI'PaHHUK UJIK TCJIO BPAIICHUAA.

Bb4ncnsTe COOTHOIICHHSI MEXKAY TUTOIIAIIMU TOBEPXHOCTEH U 00bEMaMU MTOTOOHBIX TE.

N300paxaTs u3zydyaemble GUIYpbl OT pPYKH U C TPUMEHEHHEM IMPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.



BrimonHATE (BBIHOCHBIE) TJIOCKHWE YEPTEKH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (HUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3Bnekatrb, WHTEPIPETHPOBATH MU MPeOOpPa3oBbIBaTH MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarhb MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrimmonaaTte I[CﬁCTBPISI CJIOKCHHA BCKTOPOB, BBIYWTAHHA BCKTOPOB M YMHOKCHHSA BCKTOpPA Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMH OHU 00J1a1al0T.

[IpuMeHATH MpaBWIIO NapAIIEIICIUIIEAA.

OnepupoBarh NOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpA, YrOJl MEXKIY BEKTOpPaMH, CKAISIPHOE MPOHU3BEICHHUE
BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIAaHAPHBIE BEKTOPBI.

HaXOI[I/ITB CYMMY BCKTOPOB H IMPOHU3BCIACHUC BCKTOpa HAa YHCIIO, YroJl MCXKIAY BCKTOpaMH,
CKaJIsIpHOE MPOM3BEICHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IIIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPHMHAT.

[IpumensT  reomeTpuyeckue  (akThl 11  pelIeHUsT  CTePeOMETPUYECKHUX  3ajad,
MPEIOIArafoIIuX HECKOJIBKO [IaroB PEIICHHs, €CIIU YCIIOBHS MPUMEHEHU 3a/1aHbl B SIBHOK (opMe.

Pemarp mpocreifliine reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemarp 3agauM Ha J0Ka3aTENbCTBO MAaTEeMAaTHUECKUX OTHOIIEHUH U HaXOXKIACHHE
TCOMECTPHUICCKUX BCJIWYHH I10 06pa3uaM WM aJIropuT™MaM, IMIPUMCHASA H3BCCTHBIC MCTOJbI IIPU
pEIIeHUHU CTaHIaPTHBIX MaTEMaTHUECKHX 3a71ay.

[IpuMeHATH IpocTENINE IPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1ay.

[IpuBOIUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HH, PACIIO3HABATH
MPOsIBIICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[IpuMeHATh DOJIy4EHHBIC 3HAHUSA HA INPAKTUKE: AHAIM3UPOBATh DPEAIbHBIC CHTyallud H
MPUMEHSTh U3YYEHHBIC MTOHATHS B MPOIECCE MOMCKA PEIICHUsS MaTeMaTHuecKu chopMyTupOBaAaHHON
HpO6J’I€MI)I, MOACIIMPOBATE PCAJIBHBIC CUTYyallUW Ha A3BIKEC I'COMETPHUH, UCCICAOBATH MOCTPOCHHLIC
MOJIEJIM C HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH M TEeopeM, ammapara aireOphl, pemnarh
MPAKTUYCCKUC 3a/la4H, CBA3AHHLIC C HAXOXJICHUEM I'COMCTPHICCKUX BCINYHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHue pa3esioB U TeM Komriecreo tacos DJIeKTpOoHHbIE (HU(POBHIE)
n/n MPOrpaMMblI Bcero KouTpoaibHbie o0pa3oBaTebHbIe PecypChl
padoThI
1 BBenenue B crepeoMeTpuio 10
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapamiebHOCTh NPSMBIX M IIOCKOCTEH
3 HepneHnmnympHOCTb MPSIMBIX U 12
TUTOCKOCTEH
4 VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 O6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], PACCTOSHUS U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne ni/n

Tena BpamieHus
O0BEMEBI TENT
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE

A W DN

[ToBTOpeHue, 06001mEeHNuE,
CUCTEMAaTU3ALU 3HAHWUMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

12

10

34

KonTpoabHbie

padoTshI

W P R

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acoB DIEKTPOHHBIE
uudposbie
Nen/m Tema ypoka Beero KO;TPO‘H"H”?' o0pasoBaTeJbHbIE
paboThI pecypehI

OCHOBHBIE TTOHSITHUSA CTCPCOMCTPHU: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus] Ha PUCYHKAX:
1300pakeHus JI0CKOCTEN, MapauleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEpCCCKaAromurecs MmI0CKOCTH,
MMEPCCCKAOIMUECCA IMpsAMasd U IJI0CKOCTb

Ilonstus: MnepeCCKaromuecs MmiIOCKOCTH,
IepeCCKarommecs npsaMas U rmjiI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKax

HauanbHble cBefieHUs 0 KyOe U nupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTI'OTPAaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHns
MHOTI'OTDaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMETPHU: AKCUOMBI CTCPECOMCTPUU U
CICOCTBUA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUU U
CICOCTBUA N3 HUX




[TonsaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U 1
CIICICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHHUH

10 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U 1
CIICICTBUS M3 HUX
B3anMHOe pacnonokeHue npsmsIx B

11 MIPOCTPAHCTBE: MEepeceKarouecs, 1
napajuieNIbHbIe M CKPEIIMBAIOIINECS TPSMBIC
[TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B

12 NPOCTPAHCTBE: MAPAIIETBHBIC MPAMBIC B 1
MIPOCTPAHCTBE; NAPAIIICIEHOCTD TPEX
IPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npocrpaHcTse: [lapamienbHoCTh NpsMON 1 1
IJIOCKOCTH

14 YTIiabl ¢ COHaNpaBIEHHBIMUA CTOPOHAMH 1

15 Yros Mexay NpsIMbIMU B IPOCTPAHCTBE 1

16 Yros Mexay NpsIMbIMU B IPOCTPAHCTBE 1

17 [TapamienpHOCTB IIOCKOCTEN: 1
napasiesibHble TNIOCKOCTH

18 CaolicTBa napamienabHbIX INIOCKOCTEN 1
[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI

19 Ha IJIOCKOCTH: TeTpa’ip, KyO, 1
napauIesIeuIe;

20 [TocTpoeHue cevueHmi 1

21 [Toctpoenue ceuenunii 1
KonTponbhas pabora no teme "lIpsmble u

22 IJIOCKOCTH B IIPOCTPAHCTBE. 1

[TapaienbHOCTh IPSIMBIX U TIIIOCKOCTEH"




23

IlepnieH IUKyYIAPHOCTD NPSIMOM U
IJIOCKOCTH: TIEPIEHANKYJIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

24

25

[IpsiMble apasenbHele U
HIEPIECHIUKYJIIPHBIE K IIJIOCKOCTH

[Ipsimble napasuienbHbIe U
MEePIEHIUKYISIPHBIE K IJIOCKOCTH

26

27

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U
IJI0OCKOCTH

28

Teopema o npsMoil nepreHANKYIIPHON
IJI0OCKOCTH

29

30

Teopema 0 npsAMON NEepIEHAUKYISIPHON
IIJIOCKOCTH
TeopeMa 0 npsAMOU NepHEeH AUKYIISAPHON
IIJIOCKOCTH

31

[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH 10 IUNIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TNTIOCKOCTH

32

[TeprieHAMKYSp U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH 10 IUNIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TNTIOCKOCTH

33

34

35

[lepnieHIMKyYNAp M HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MIIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IIJIOCKOCTH

[lepnieHIMKYNAp M HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IIJIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIOJad MEXKAY IPSIMON
U TJIOCKOCTBIO




JIByrpaHHBIN yroJl, JMHEHHBIA yroi

36 1
JBYI'PAHHOI'O yIJia

37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ 1
JBYTPAHHOI'O yIJia

38 [lepnieHIMKYISAPHOCTD MJIOCKOCTEH: NpH3HAK 1
NEePIEHANKYJIIPHOCTH JBYX MJIOCKOCTEN

39 [leprieHANKYIAPHOCTD MIIOCKOCTEH: NpH3HAK 1
MIEPIEHIUKYJISIPHOCTH JBYX IIOCKOCTEN

40 [lepnieHIMKYISPHOCTD MIOCKOCTEH: NpH3HaK 1
NEePIEHAUKYJIIPHOCTH JBYX MJIOCKOCTEN

41 Teopema o Tpéx nepneHAUKYISIpax 1

42 Teopema o TpEX mepreHANKYIApax 1

43 Teopema o TpEX mepreHANKYIApax 1
KonTponbHas padoTa no temam

44 "IlepnieH IMKYISIPHOCTD NPSAMBIX U 1
wiockocTeil" u "YTIbl MEXIY IPSIMBIMU U
miockocTsamMu"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE

45 STEMEHTBI MHOTOTPAHHHKA, BHITYKIIbIC H 1
HEBBIMYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3sma: N-yronpHas pu3Ma; rpaHu 1

16 OCHOBAHUSI TIPU3MBI; TIPsIMasi ¥ HAKIIOHHAS 1
pU3Mbl; OOKOBAs U MOJIHAS TTOBEPXHOCTh
TIPU3MBI

47 [Tapamnenenurnen, nps[Moyrfmmeﬁ 1
napaJiesIenune]l ¥ ero CBOUCTBa
[Tupamupa: N-yroiapHas nupaMuia, TpaHu U

48 OCHOBaHUE MHUpaMUJIbl; OOKOBas U MOJTHAs 1

IIOBEPXHOCTh MUPAMU/IbI; IPAaBUJIbHAS U
ycedu€HHas MUpamMuia




HpaBI/IJIBHBIe MHOTI'OI'paHHUKHA: TIOHATUC
IIPpaBHUJIbHOT'O MHOI'OI'PAaHHHKA; IIpaBUJIbHAA

49 IIpu3Ma U NPaBUIIbHAS IMPAMHUJIA; 1
[IPaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
MIPAaBUIIBHBIN TETPadap; KyO
IIpencrasnenue o MpaBUIbHBIX
50 MHOT'OTPaHHUKAX: OKTadAp, J0JeKadip U 1
UKOCaIp.
CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, NPSIMOH, MJIOCKOCTH.
o1 DneMeHThl CUMMETPUH B IUpaMuax, 1
napajJiesienunenax, NpaBUIbHbIX
MHOTOTpaHHHKaX
52 Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB: 1
pEOpa, AMaroHayu, yrisl
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH TPSMO TIPU3MBI, TUIOIIAIb 1
OCHOBaHUH, TeopemMa 0 GOKOBOI
MOBEPXHOCTHU MPSMOM MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOW MTUPAMUJIBI, 1
TeopeMa o IO OOKOBOI MOBEPXHOCTH
YCE4EHHOU MUPAMHU/IbI
55 'I'<0HTpOJ'II)Ha$I pabota 1o Teme 1
MHororpanHuku"
56 [Tonsarue 06 06bEMe 1
57 O0BEM TUpaMUIBI 1
58 O0BEM TUpaMUIBI 1
59 O0BEM nupamMu bl 1
60 O0BEM nupaMuIsI 1
61 O06BEM IPU3MBI 1
62 O06BEM IPU3MBI 1




63 O0BEM npu3MBbI

KonTponbras padota mo teme "OObEMBI

64 "
MHOI'OI'PaHHUKOB

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
65 3Hanuil. [loctpoenue ceueHwuii B
MHOTOTPaHHHUKE

[ToBTOpEeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUU. BpIUKCIIEHNE PACCTOSAHUM: MEXAY
66 JIBYMsI TOYKaMH, OT TOYKH 10 IPSIMOH, OT
TOYKH JI0 TUTIOCKOCTH, MEXK]TY
CKPEITUBAIOIIUMHUCS TPSIMBIMH

67 HrtoroBasi KoHTposIbHas paboTa

[ToBTOpenue, 0600IIeHHEe CUCTeMAaTH3AIIHS
3HaHWil. BeIYUCIICHUE YITIOB: MEXIY

68 CKPEUIMBAOIIUMHUCS MIPSIMBIMH, MEXITY
IPSIMOY ¥ TUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YIJIOB M@Ky TNIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: UeHTp, paanyc, TUaMETp;
TUTONIA/Tb TTIOBEPXHOCTH CHEpPhI

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

BsanmHuoe pacrionoxenue chepsl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; mromanb chepsl

U3zobpaxenue cdepsl, mapa Ha
wiockoctd. CeueHus mapa

[{umHaprYecKas OBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHIPUYECKOM
[MOBEPXHOCTH

[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas U OCh;
TJIO0MIA/1b OOKOBOM M MOJTHON MOBEPXHOCTH

N300pakeHne IMHAPa Ha TIIOCKOCTH.
Pa3Béprka uununapa. CedyeHus HUIMHIpA
(MJI0CKOCTHI0, MapayIeIbHOW WIIN
NEePIEeHIUKYIIPHON OCH LIMIUHAPA)

Konnueckasi moBepXHOCTh, 00pa3yroIme
KOHUYECKON TOBEPXHOCTH, OCh ¥ BEPIINHA
KOHHYECKOW ITOBEPXHOCTU

KoHnyc: ocHOBaHME U BEpPIINHA,
o0pa3yroias u oCh; IIIOa b OOKOBOU U
ITOJIHOM ITOBEPXHOCTH

VY ceu€HHbI KOHYC: 00pa3yronue u
BBICOTA; OCHOBaHUA U OOKOBas
IIOBEPXHOCTH




N3006pakenue KoHyca Ha MJI0OCKOCTH.
Pa3séprka konyca. CeueHust KoHyca

10 (TJIOCKOCTHI0, MapasuieIbHOW OCHOBAHUIO, 1
U TUIOCKOCTBIO, MPOXOIALIeH uepes
BEpILUHY)

11 KoMOuHarws ten BpameHus u 1
MHOTOTPaHHUKOB
MHororpaHHuK, ONMMCAaHHBIA OKOJIO

12 cdepsr; chepa, BriricaHHas B 1
MHOTOTPaHHHK WJIM B TEJIO BPALECHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TN

14 O0BEM IUIMHpa, KOHYCA 1

15 O0béM 1m1apa U mIoImaabs cepol 1
[TonoOHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIICHUS] MEXKTY TUIOIIAISIMU 1
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17 KOHTpOJ‘IBI'-'IaSI Pa60Ta o remam "Tena 1
BpanieHus" u "Oobembl Ten"

18 BekTop Ha IMII0OCKOCTH U B IIPOCTPAHCTBE 1

19 CroxeHue ¥ BRIUMTAHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOpa Ha YNCIIO0 1
Paznoxenue Bekropa 1o Tpém

21 HEKOMILIaHApHBIM BekTopam. [IpaBuiio 1
napasuieNienumne1a
Pemenue 3aay, CBSI3aHHBIX C

22 MIPUMEHEHHUEM TIPaBUJI AEUCTBUI C 1
BEKTOpaMHU
[IpsimoyromipHas cucreMa KOOpAWHAT B

23 npoctpancTBe. KoopMHATHI BEKTOpA. 1

[Ipocreiimme 3a1a4yn B KOOpAMHATAX




24

25

VYron mexny BekTopamu. CKasipHOE
NIPOM3BEICHUE BEKTOPOB

Brruncnenue yrioB Mexy NPSIMbIMU U
MJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METOJ IIpU
PELIECHUN TEOMETPUYECKUX 3a1a4
KoHnTtposbHas padota nmo teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCcTBE"

28

29

30

31

32

[ToBTOpeHue, 0600IICHNE 1
cucremMaru3anys 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUIAHUMETPUH

[ToBTOpEeHue, 0600IICHNE U
cucremMaru3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAaHUMETPUH

[ToBTOpenue, 06001IeHUE U
cHCcTEMAaTHU3alMs 3HaHu. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI

[ToBTOpenue, 060061IeHUE U
cHCTEMAaTHU3alMs 3HaHu. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI

[ToBTOpenue, 060061IeHUE U
cucremaTusanus 3Hanuii. OCHOBHbIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUH

33

HtoroBast KOHTpoJIbHAs paboTa

34

[ToBTOpeHnue, 0600IIeHNE U
cHUcTeMaTU3alus 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Marematuka: anredpa 1 Hayaia MaTeEMaTHYECKOI0 aHalln3a, reomerpust. ['eomerpus, 10-
11 kimaccel/ Atanacsu JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AKiimonepHoe
obmmecTtBo «M3natenscTBO «IIpocBemienney

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

I'eomerpust 10-11 k1. Yuebnuk. bazoBsiii 1 npoduinbHbI ypoBHU. |'eomeTpusi.
CamocrostensHas padota 10 ki.I'eomerpust. CamocrositensHas padota 11 ki.I'eomerpusi.
KonTtponsusie padoTs! 1 utorosbie Tectbl. 10-11 k1. ['eomerpus. AunakTuueckue
Marepuaibl 10 kin.I'eomerpust. unaktudyeckue matepuaisl 11 ki

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
bubmuorexa [JOK
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