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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yudeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUH, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIIBHOTO Pa3BUTHUSA
JUYHOCTH O0YyYaromMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapakTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUW M TPOLECCOB PEATBLHOT0 MHpa, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yUYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sIBAsIETCS OAHUM M3 0Aa30BBIX NMPEIMETOB HA YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
TMOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH IIETIOYKU JJOTHIECKUX YTBEPIKICHUH
B XOJIC pelIeHUs] TeOMETPUYECKHX 3a7ady, YMEHHE BBIJIBUTaTh W OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPYIKAIOIIETO MHpA, YCIOBHUE YCIHENIHOTO TO3HAHUS W aKTHUBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4E€OHOM U TPYIOBON J1€ATEIHLHOCTH,
ABJIIETCSI OJHUM W3 MPO(PECCHOHATBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyajbHa



3amaya (opmupoBaHus y OOYyYaroONIMXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIb30BAHUEM I'€OMETPHUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKObI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHCHUIN
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHUS, CBS3aHHbBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIl JKM3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON ESITETLHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX 3ajay. [IpuopureTHBIMHM 3a7ayaMd  OCBOEHHSA  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBisitoTCs:

e (QopMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalieHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMHCHIBATH
U M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YMEHHsS pacrlo3HaBaTh Ha YEpTEXkKaxX, MOJCIAX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTyp;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMaMHU  pEIICHUS  OCHOBHBIX  THIOB  3aj]ad;
dbopMHupoBaHUEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJeHus B XOJE PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABAaTEILHONM  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,

e (opmupoBanue byHKUIHOHATBHON IPaMOTHOCTH, pEJeBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX KU3HCHHBIX



CUTyalllsIX M TIPU W3YYEHUU NPYTrUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3aBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MPAKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyUYEHHBIE PE3yIbTaThI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAayalle €ro HW3y4yeHus 3aJad, peIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEICIEHHBIM 00pa30oM OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JAbHENIIIEMY U3YUYEHHIO MPEJIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEJIMETHO-
MPAKTUYECKON JEeATENbHOCTU. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0Opa3a TPOBOJIUTCA C OMOPOW Ha
HaIJISIIHOCTh, a OIEpUpOBaHME O0Opa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHU.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U TIIOCKOCTH B MPOCTPAaHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEPKATENbHBIM JIMHUSIM, HO W 1O Trojam
o0y4eHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOy4YeHHs,
CTPYKTYPHUPOBAaHO TakuM o0O0pa3oM, 4YTOOBI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYILIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJII0/IEHMEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YaloIMUXCs, paciuupsis U
yrayOnsis e€, o0pasyst MpOUYHbIe MHO>KECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reometpun oTBOAUTCSA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3JIp, KyO, napajjiesienunea; IoCTPOCHHE CEUEHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOi
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YTOJ MEXAY IPAMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJIa.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: MPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJHAS MIOBEPXHOCTh MUPAMUJIbI;, IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIDJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MUPAMUJIa;, NpaBUJIbHAS TPEYroJibHasi MHUpaMHUAa M TPaBUIIbHbBIN
terpa’dap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHald, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [loHste 00 00BEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON MOBEpXHOCTU. [{MamHAp: OCHOBaHMS U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMaJb OOKOBOM U TIOJHON TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHApa U KOHYCA.

KoMmOuHanuy Tenm BpalieHHuss UM MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalIeHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00bEME
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIebHO M NEPHEHAUKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uCio. PaznojkeHne BEeKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreitmiue 3agaun B



KOOpJIMHATax. Yroa Mexay BekTopamu. CKalasipHOE MPOHU3BEIECHUE BEKTOPOB.
Bbluncienre yrioB Mexay OpsIMBIMH U IUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymeld mpodeccnrt W pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHYecKoe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS PEIICHUS 3aaad B
00JaCTH  OKpY’)KAIOIICH Ccpebl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKW, IMOHHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3AIMH; OBJAJCHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIIECTBIIATH IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCATILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  VYuueepcanrvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU;, (POPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;
npemyiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITEIIbHO JI0Ka3aTeNIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
IPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATh CIOcO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUIeHMs, BbIOMpaTh HaubOosiee MNOAXOASIIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT MO3HAHMS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE€ U  JlaHHoe, (OpMHUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIONEHUS, UCCIIEJOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHE IMPOLECCA, A TAKKE BBIABUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

2)

BBISIBIIATH J1ePUIMTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;
BbIOMpaTh  MHGOpPMALMIO U3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYpPHUpPOBaTh UH(POpMAIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSTEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMMmynukamuenwvle Oelicmeus,  0Oecneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBIKO6 06yqa}0mux0}z.
OO01menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U TICJIIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUsI B YCTHBIX U NMCbMEHHBIX TEKCTAaX, JAaBaTh MOSICHEHUS II0
XOJly pelLIeHUs 3aa4i, KOMMEHTUPOBATh IIOJIyYEHHBIN PE3YJIbTaT;



B X0/ 0OCY>KJEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHHA C CYXICHHUSIMHU JAPYTHUX
YYaCTHUKOB JUayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1ay IPE3EHTAIMU U OCOOEHHOCTEH ayAuTOpHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJB30BaTh  MPEUMYINECTBA  KOMaHIHOM |
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYE€OHBIX 3a]1a4; IPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpeaessiTh BUAbl padoT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIHOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBI€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATh CBOM JICUCTBUSA C JIPYTUMHU UYICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

GopmuposaHue cmviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU TO3HABAaTEJIbHON pediekcuu Kak OCO3HaHUS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHHS PE3YJIbTAaTOB AECATEIBbHOCTH,
HAXOJUTh OIHUOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC



OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU WM CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSIMU: APATUIETBHOCTh U MEPIEHANKYIISIPHOCTD HPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBate B3aMHOE pPaCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: ABYTPAHHBIA YIoOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIA Yrojl ABYTPAHHOIO yria; rpaaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBINYKIJIBIA W HEBBITYKIIbIA
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuia; MpU3Ma,
PSIMOYTOJIBHBIN MapaJlIeNIeuIe]l, KyoO).

KnaccuduumpoBarb ~ MHOTOIpaHHHMKHM,  BBIOMpass ~ OCHOBaHUSA  JJIA
Kiaccuukanuy (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOTPAaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TapAJUICTICIIUTICIbI ).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIB3YSI METO/ CJIEIOB.

CTpouTh C€YEHHUS] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBINIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pa3laM Uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIE AHATMTUYECKHE METOJbl MpPHU pPEUICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUWA MEXAY JIBYMs
TOYKaMH, OT TOYKM JO TMpsAMOWA, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEIIMUBAIOIIUMHUCS TTPSIMBIMH.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl MPU PEIICHUU
CTAHJAPTHBIX ~MATEMAaTHUYECKUX 337Jady Ha BBIYUCIEHUE YIVIOB  MEXKIY
CKPCIMBAIOIIMUMHUCS MPAMBIMH, MEXKIYy TMPSMOA M IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Breruncnars 00bEMBI M TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJl; BBIUMCISATH COOTHOIICHHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHSATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MIJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HMHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.



[TpumensaTy reomeTpuueckue (HaKThl Ui PEUICHHs CTePEOMETPUUECKUX
3a71a4, MPEANOIaralolux HECKOJIBKO IIaroB PELICHHs], €ClIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[lpuMeHsTs mpoCTEWIME TPOTrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
KU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[lpuMeHsATH MONyYyeHHBIE 3HAHWUSA HAa TMPAKTHKE: aHAIM3HPOBATH pPeajbHbIC
CUTyallud M TIPUMEHSATHb H3y4YCHHbIE IOHATHS B TPOLIECCE IOUCKA PpEIICHUs
MaTeMaTH4eCKd CQPOPMYIMPOBAHHOW MPOOJIEMBI, MOJEIMPOBATh pEaTbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IOCTPOCHHBIE MOJAEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHIUEM I€OMETPUUECKHUX BEIHUYHUH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUIUHIAPUYECKAs IOBEPXHOCTh, OO0pa3yrolIue
IMAJIMHAPAYECKON  TOBEPXHOCTH;  IIWIMHIP;  KOHWYECKas  IMOBEPXHOCTH,
oOpa3yronue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(heprudeckas MOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA HIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M TJIOMIAM  TIOBEPXHOCTEM  TeNl  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOpPMYII.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

BBIYUCIISTE COOTHOMICHHSI MEXIY IUIOMAASMU MOBEPXHOCTEH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTYpBl OT PYKH M C TPUMCHCHHEM TIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.

W3BnekaTb, WHTEPIPETHPOBATH M MPeoOpa30BbIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpaX, MPEJACTABICHHYI0 HAa YepTekax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.



BbIMONHATE IEHUCTBUSA CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATH MPaBUIIO NapaJUICICIUIEAA.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxonuTe cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPAaCKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[IpumeHnsaTh reomeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrare 3amaum Ha [IOKa3aTeIbCTBO MATEMATHYECKHMX OTHOLICHHW H
HaXO0XJI€HUE F€OMETPUUYECKUX BEIMYMH 110 o0pa3laM Wi alrOpUTMaM, IPUMEHSS
U3BECTHBIEC METO/IbI [IPU PELLICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3aa4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallMd W TPUMEHATb HM3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4YeCKl CQOPMYIHPOBAHHONM MpPOOJIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepneH)mIiyns{pHOCTL MPSMBIX U 12 1 0
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0
3) MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, TpocTpancTBo. [IpaBuia
n300pakeHNs Ha pUCYHKAX: H300paKeHUs
HJ’IOCKOCTCﬁ, napajjiCJIbHBIX IMPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmi0CKOCTb

[TonsTus: MepeceKaromuecs mI0CKOCTH,
Nnepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha PUCYHKAX,
Ha NMPOEKIIMOHHBIX YepTekKax

Hauanpubie cBeieHus 0 Ky0e U mupamMuse, ux
pa3BépTku 1 Mojaenu. CeueHus
MHOTOTPAaHHUKOB

HavanbHbie cBeieHus 0 KyOe U upaMuie, ux
pa3BEépTku U Mojenu. CeueHust
MHOTOT'PAaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: aKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX




[TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

10

11

12

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU
CTCPCOMETPHHN: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

Bzaumuoe PpaCIIOJIOKCHUC IIPAMBIX B
IMPOCTPAHCTBE: MICPCCCKAOIIHUECCA,
mapajuiCJIbHbIC U CKPCINUBAOIIUEC ITPAMbBIC

HapaJ'IJ'IGJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBE: MMApaJUICIIBbHBIC ITPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

13

[TapamienbsHOCTE NPAMBIX U IIJIOCKOCTEN B
npoctpaHcTse: [IapamienbHOCTb IPAMON U
IIJIOCKOCTH

14
15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

16

17

18

Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

HapaJ'IJ'ICJIBHOCTB ILTIOCKOCTEI: apaJlyICJIbHBIC
IIJIOCKOCTH

CBolicTBa MapaJIeNIbHBIX IUIOCKOCTEN

19

20

[Ipocteiimue npocTpaHCTBEHHBIE PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyO, mapasisiesenumnes

IToctpoenue ceuenui




21

IToctpoenue ceuenuit

22

23

KonrponbHas pabora no reme «IIpsmbie n
IUIOCKOCTH B pocTpaHcTBe. [lapamnenbHocTs
IPSIMBIX U IIJIOCKOCTEN»

[leprieHIUKYISAPHOCTD MPSIMOM U TIOCKOCTH:
NEePIEeHIUKYIIPHBIC IPSIMbIE B IPOCTPAHCTBE

24

[IpsimMble napaienbHbIe U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

25

26

[Ipsimble napaienbHble U
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
TUIOCKOCTH

27

[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IUIOCKOCTH

28

29

Teopema o psIMOM MEPIIEHANKYISIPHON
IUIOCKOCTH
TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IIJIOCKOCTH

30

Teopema o psIMOM NTEPIIEHAUKYISIPHON
IUIOCKOCTH

31

32

33

IlepnieHAUKYISAp U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
PSAMOM 10 TIJIOCKOCTH

HCpHCHI{I/IKyHSIp 1 HAKJIOHHBIC: PACCTOSIHUC
OT TOYKHU OO INIOCKOCTHU, paACCTOAHHUEC OT
HpHMOfI J0 IIITOCKOCTH

HCpHCHI{I/IKyHSIp 1 HAKJIOHHBIC: PACCTOSIHUC
OT TOYKHU OO INIOCKOCTH, paACCTOAHHUEC OT




IIPSIMOM 10 IIJIOCKOCTH

34

35

KonrtponbHas pabora no reme
«IepneH IUKYIAPHOCTB».

VYTIBl B IPOCTPAHCTBE: YTOJI MEXAY NPSIMOK
U TUIOCKOCTbBIO

36

JIByrpaHHBIN yroJl, TMHENHBIN Yroj
JIBYTPAHHOI'O yIJla

37

38

JIByrpaHHbIN yroJi, TMHEHHBIN yroji
JBYTPaHHOIO yria

[TepnieHANKYIAPHOCTD MIOCKOCTEN: PU3HAK
HEepHEHIUKYIAPHOCTH JABYX IIIOCKOCTEH

39

40

41

[lepnieHAUKYISAPHOCTD MIIOCKOCTEN: MMPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

[TepnieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPHEHANKYJIIPHOCTH ABYX IIIOCKOCTEN

Teopema o0 TpEx neprneHaAuKyIsIpax

42

43

44

Teopema 0 TpEX mepHeHIUKYIsApax
KonTponbhas pabota mo rTemam
«lepnieHAUKYIAPHOCTH NPSIMBIX U
MJIOCKOCTEN» U «YTIIbl MEXKY NPSIMBIMU U
IUIOCKOCTSIMH

Teopema o Tpéx nepneHaAuKyIsIpax

45

ITousTHe MHOI'OrpaHHHUKa, OCHOBHEIC
OJIEMCHTEI MHOI'OI'paHHUKA, BBIITYKJIIBIC 1
HEBBIITYKJIBIC MHOTOTPaHHHUKH,; pasBépTKa
MHOI'OrpaHHHUKaA

46

[Ipusma: n-yronpHas npu3Ma; rpaHu 1
OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHASI




IIPU3MBI; OOKOBas M MOJIHAS IMOBCPXHOCTH
IMPU3MBbI

47

48

49

50

[Tapamienenunen, IpsMOYIrOJIbHBIN
napajuleIIeuIIe U €ro CBOWCTBA
[Tupamuia: n-yroypHas nupamMuzia, rpaHy U
OCHOBaHME IMPaMHJIbl; OOKOBas U MOJIHAS
IIOBEPXHOCTb TUPAMU/IbL; IPABWIIbHAS U
yCeuy€HHas nupaMuIa

[IpaBuiIbHBIC MHOTOTPAHHHUKH: TIOHSTHE
HPaBUIBHOTO MHOTOTPAHHHKA; TIPaBUIIbHAS
HpU3Ma U IPaBUIbHAS THPAMH/IA;
HpaBWIbHAs TPEYTOJIbHAS TUPAMHU/IA U
NPaBUIBHBIN TETPadap; Kyo
[IpencraBieHne 0 NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIP, OAEKadIp U
HKOCAIP.

51

52

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NIPSMOH, TUIOCKOCTH.
DNEMEHTHI CUMMETPUH B IMpaMuax,
napajuiejenunesax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX

Brruucnenue 31eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

53

[Tnomaas 60KOBOI MOBEPXHOCTH H IMTOJTHOM
MMOBEPXHOCTHU MPSMOI TIPU3MBI, TUTOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBO MTOBEPXHOCTH
IPSAMOM TIPU3MBI

54

[Tnomans 60KOBOI MOBEPXHOCTH U




MOBEPXHOCTHU MPaBUILHOM MUPAMU/IBI,
TeopeMa O IUIoH[aau OOKOBOM OBEPXHOCTH
yCeuEHHOM MUpamMuIbI

KonTtponbHast pabora o Teme

55 1 1 0
«MHOrorpaHHUKN»
56 [Tonsitre 06 06bEME 1 0 0
57 O0BEM TUpaMHUTBI 1 0 0
58 O0BEM TUpamMu bl 1 0 0
59 O0BEM TUpPaMHUTBI 1 0 0
60 O0BEM TUpamMu bl 1 0 0
61 O0BbEM TPU3MBI 1 0 0
62 O0BEM pu3MBbI 1 0 0
63 O0BbEM TPU3MBI 1 0 0
64 KontponbHas padota o teme «O0bEMBI 1 1 0
MHOTOTPaHHHUKOB)
[ToBTOpeHue, 06001IeHNE CCTeMaTH3aNs
65 3HaHui. [TocTpoeHne ceuennii B 1 0 0
MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
3HaHUH. BeuKcClIeHHEe paCCTOSHUN: MEXIY
66 JByMsI TOUKaMH, OT TOYKH J0 MPSIMOH, OT 1 0 0
TOYKH JI0 TIOCKOCTH, MEKTY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
67 Urorosast KoHTpOJIbHAS paboTa 1 1 0
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITIS
68 3HaHUU. BeIUKCIIEHNE YTIIOB: MEXIY 1 0 0

CKPEIIMBAIOIIMMUCS TPAIMBIMU, MEKTY
MPSMON U TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,




YTJI0B MEXAY MIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, iuamerp;
IUIOINA/b MOBEPXHOCTU CEpBhI
BsanmHuoe pacrionosxenue chepsl u
IUIOCKOCTH; KacaTelibHasi TNIOCKOCTh K
cthepe; miomaas chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N300paxenue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

[{umHapHYecKas IOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
[MOBEPXHOCTH

[{winHap: ocHOBaHUS U OOKOBas
HOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b
OOKOBOH U MOJTHON OBEPXHOCTH

N300paxenne NUINHIPA HA TIOCKOCTH.
PazBéprka nununapa. CedeHus HUIHHIPA
(TTOCKOCTHI0, MapalIeIbHON UITH
MEPIECHIUKYIIPHOU OCH IIUIUHAPA)
KoHnueckast moBepXHOCTh, 00pa3yroIme
KOHUYECKOU MTOBEPXHOCTH, OCh U BEpIIIUHA
KOHUYECKOU TOBEPXHOCTHU

KoHnyc: ocHOBaHME U BEpPIINHA,




o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM 1
MIOJTHOHM TTOBEPXHOCTH

10

11

VYceu€HHbIi KOHYC: 00pa3yIoNIMe U BHICOTA;
OCHOBaHHUA U OOKOBast MOBEPXHOCTD

N306paxeHne KoHyca Ha MIIOCKOCTH.
Pa3péprka konyca. CeueHus KoHyca
(TI0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U
MJIOCKOCTBIO0, IPOXOIAIIEH Yepe3 BEPIIUHY)

KoMOuHamust Ten BparieHus u
MHOTOI'PAaHHUKOB

12

MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;
cdepa, BcaHHast B MHOTOTPAaHHUK HJIH B
TEJIO BpallleHUs

13

14

TTonsaTtue 00 00béMe. OCHOBHBIE CBOWCTBA
00BEMOB TE

O0béM nMIMHIpa, KOHYCa

15

16

17

O0bEM mapa U mIomaab chepbl

[TonoGHBIE TETa B IPOCTPAHCTBE.
CooTHoMIEHN MEX Ty IUIOIAIIMU
MOBEpXHOCTEN, 00bEMAMHU MTOJOOHBIX TE

KOHTpOJ’IBHaﬂ pa60Ta mo TeMaM «Tena
BpaluCHUA» U «O0BEMBI TEI

18
19

BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

CoXeHHE U BIUNTAaHHUE BCKTOPOB

20

21

YMHOKEHHE BEKTOPA Ha YUCIIO

PasnoxeHne BEKTOpa 110 TPEM
HEKOMIUIaHapHBIM BekTopam. [IpaBuiio
napajuleenumne1a




22

Pemenne 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpPaMHU

23

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopauHaTel BEKTOpA.
[Ipocreitmme 3aga4n B KOOpAMHATAX

24

25

VYron mexay Bekropamu. CKansipHoe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

27

28

29

KonTponbhas pabota no reme «BekTopsl u
KOOPJIMHATHI B IPOCTPAHCTBEY

[ToBTOpenue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIE
¢Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUTAaHUMETPUH

[ToBTOpenue, o6o0IIEHNE 1
cucremaTtu3anus 3HaHui. OCHOBHBIE
¢Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenme, 0600IIEHNE 1
CUCTeMaTH3aIus 3HaHWA. 3a1aun
TUTAHUMETPUH U METOJIbI UX PELICHHS

31

[ToBTOpenwue, 0600IIEHNE U
cUcTeEMAaTH3alus 3HaHUN. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS




[ToBTOpeHnue, 0600IICHNE 1
cucrteMarusanus 3Hanuii. OCHOBHEIE

32 1
burypsl, pakTbl, TEOPEMBI Kypca
CTEpEOMETPUH
33 Wrorosas kKoHTpoJbHAS paboTa 1
34 [ToBTOpEHME, O606H16HI:I€ u 1
cUCTeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Aranacsu JI. C., bByry3oB B. ®@., Kagomues C. b. u ap.I'eomerpus, 10—11:
Y4eb. mist obmeoopazosat. Yupexaennii / M.: [Ipocsemenue, 2013.
2. Caaxsa C. M. Uzyuenune reomerpun B 10—11 kmaccax /C. M. CaaksH, B. @.

byry3oB. — M.: IIpocsewmenue, 2012.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Aranacsaun JI. C., byry3os B. ®@., Kanomues C. b. u np.I'eomerpus, 10—11:
VYueb. nia obuieoOpaszopat. Yupexaenui / M.: IIpocsernienue

2. Caaksin C. M. Uzyuenue reomerpun B 10—11 knaccax /C. M. Caaksin, B. @.
byry3oB. — M.: IIpocBenenue.

3.3uB b. I'. 3agaun o reomerpuu 1151 7—11 knaccos/ b. I'. 3us, B. M. Meiinep,
A. T'. baxanckuit. — CII6.: Victory,Ilerporaud .

4. EI'D . Marematuka. 4000 3aganuii 6a30BbIi 1 IPOPUIHHBIN YPOBEHb
otBetamu. [lox pen. Amenko NU.B., CeménoBa A.JI. u np. — M.: U3garenbcTBO
«IK3aMenY.

5. Epmoa A.II. I'ono6opoarsko B.B. YcrHas reometpust. 10-11 knaccel. M.:
NIJIEKCA.

6. 3uB b.I'. Crepeomerpus. Ycrubie 3amaun. 10-11 xmaccrl. CI16.: YUePo-na-Hege.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. https://lesson.edu.ru

2. ®enepanbHblil mopran «Poccuiickoe oopazoBanue»http://www.edu.ru

3. Poccwutiickuii 0061meo0pa3zoBaTeIbHBIN MOPTAI: OCHOBHAS M CPEIHSS IITKOIA
http://www.school.edu.ru

4. UnTepHeT-noaaepx Ka mpodeccnoHaIbHOTO PA3BUTHSA MEAAroroB
http://www.ntf.ru/#undefined

5. lopran «1HpOpMAITMOHHO-KOMMYHHUKAIIMOHHBIEC TEXHOJIOTUN B 00pa30BaHUI
http://www.ict.edu.ru/ O6pa3oBaTeIbHbIC KAaTAJIOTH:

6. @enepasbHBIN LIEHTP UHDOPMAITMOHHO-00PA30BATENBHBIX PECYPCOB
http://fcior.edu.ru o DnekTpoHHBIN KaTanor 00pa3zoBaTEIbHBIX PECYPCOB
http://edu-top.ru/katalog/

7. EmuHoe OKHO 1ocTyma K 00pa3oBartebHBIM pecypcaM http://window.edu.ru
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