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PaGouass mporpamma yde6HOTO Kypca «['eomerpus» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T€OMETPHH B HAMPABIECHWU JIHUYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACAaTBHOTO, XapaKTepe OTpaskeHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M MPOLECCOB pPEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIIJICHHs, HEOOXOAWMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHHs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0ObBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIBLHOCTH,
SBIISICTCS OJAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadyeCTB, MOATOMY AaKTyallbHa
3ajaya (OpMUpPOBaHUS y OOYy4YaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH [0 MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETEeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W  JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUS 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE NIpeJHAa3HA4YeHa JIsl
OOy4YaromMXcs CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPYAHCHHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co crnenu@uKod TEOMETPUHM U HEOOXOJAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETpHUIO Oosee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU ESITEIHLHOCTH.

JlocTHkeHHE LeM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK O BOXHEHIIMX MAaTEMATUYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y U3y4aTh Pa3HbI€ SIBICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEXKaX, MOJACISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TIOHATHUSIMU O
MHOTOTPaHHHUKAX U TeJaX BPAIIeHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHWEe yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajJad U 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJIJIEKTYaJbHbBIX u TBOPYECKHUX CIocoOHOCTEM
OoOydJarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBAHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX



NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallHsIX M MpPHU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMynHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PELICHHs IPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJyYECHHBIEC PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, pelIaeMbIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY U3YyYECHUIO NPEIMETA.

[Tpenmnourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/ly OO0Y4YEeHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUsA 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TuHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacrpenensercs He TOJBKO II0 COAECPKATENIbHBIM JIMHUAM, HO W IO TrojaMm
o0y4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM OoO0y4yeHwus,
CTPYKTYPUPOBAHO TakKUM O00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYydYaroIIMXCs, pACIIUpss U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHnne reomerpun oTBOAUTCS 2 yaca B Heaenro B 10 kimacce u 1 yac B
Henento B 11 kitacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OpeMa O MpsiMOu
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMUIbl, OOKOBAs U MOJHAS OBEPXHOCTh MUPAMUIBI;, IPABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W MPaBUIIBbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOEHHS IPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAKECHHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOrO OYyAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, JTaloB ¢
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAUieeo0  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MATEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MNpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAICICHHbIC HA MOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ MITYPMbD» W WHBIC); BBINOJHATH CBOI YacTh pabOThHl U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneyusarom

G opmuposaHrue cMbICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN Napaijiesienunesn, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHIMH: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUICCKUX BEIMYUH MO 00pas3ram Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMU, MEXIy TMPSAMOM H  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKThl Uil PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTputo 10 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHnmnympHOCTb IPSIMBIX U 12 1
IUIOCKOCTEH
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 1
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5




TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne n/m Konrpoasusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
[ToBTOpEHME Kypca reOMETPUHI BubmoTexa [IOK
1 4 1
10xnace https://m.edsoo.ru/ 7f414736
5 BexTopsl B pocTpaHcTBE 5 1 5 bubnnorexa [JOK
https://m.edsoo.ru/ 7f414736
3 MeToa KOOpJIMHAT B TPOCTPAHCTBE 11 1 3 bubnunoreka [JOK
https://m.edsoo.ru/ 7f414736
4 [unuHap, KOHYC U 1ap 17 1 4 bubnuoreka [IOK
https://m.edsoo.ru/ 7f414736
5 O6BeMBL TE 21 1 . bubmnoreka [IOK
https://m.edsoo.ru/ 7f414736
[ToBTOpenue, 06061IeHNE, Bu6miorexa [IOK
0 CHCTeMATH3alks 3HAHHA 10 2 3 https://m.edsoo.ru/ 7f414736
OBIIEE KOJIMYECTBO YACOB I10
- 68 6 20

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos
Ne i/m Tema ypoka B KonTposbHbie IIpakTH4eckue
cero padoThI padoThI
OCHOBHBIE TIOHATHUSA CTEPEOMETPUU: TOUKA, IIPAMAs, IIJIOCKOCTD,
1 npoctpancTBo. [IpaBuna n300pakeHrs Ha PUCYHKaAX: N300paKeHUS 1
IJIOCKOCTEH, MapaljiesIbHbIX MPSIMBIX (OTPE3KOB), CEpPEANHBI OTPE3Ka
5 [TonsaTHs: nepecekaromuecs MIOCKOCTH, IIEPECEKAIOIUECs IpsAMas U 1
IJIOCKOCTh
3 [TonsTHs: nepecekarouecs MI0CKOCTH, IEpeceKaroIuecs npsmas u 1
IJIOCKOCTh
4 3HAaKOMCTBO C MHOTOTpaHHUKaMH, H300pa’keHre MHOTOIPaHHUKOB Ha 1
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax
5 HauanbHble cBefieHUs 0 KyOe U UpaMuie, X pa3BEPTKU U MOJIEIH. 1
CeueHnst MHOTOIpaHHUKOB
6 HavanbpHble cBeieHUs 0 KyOe U mupamuie, X pa3BEPTKU U MOJEIH. 1 1
CeueHust MHOTOIPaHHUKOB
7 ITonaTne 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI 1
CTEepEOMETPHUU U CIEACTBHS U3 HUX
3 [TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPHUU U CIEACTBHS U3 HUX
9 [TonsiTre 06 akCHOMaTUYECKOM ITOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI 1
CTEepEOMETPHUH U CIEACTBHS U3 HUX
10 ITonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUN: AKCHOMBI 1
CTEpEOMETPHUU U CIEACTBHS U3 HUX
11 B3auMHOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECH, 1




napaJiyiICJIbHBIC U CKPCIIUBAOIIUCCA ITPAMBIC

HapaJ'IJ'IeJ'ILHOCTB IMPpAMBIX U IIOCKOCTEH B IIPOCTPAHCTBE:

12 napaiesibHbIe IPSIMbIE B IPOCTPAHCTBE; MapaIIEIbHOCT TPEX 1
MIPSIMBIX

13 [TapaniensHOCTh NPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE: 1
[TapaniensHOCTb MPSAMOI U TNIOCKOCTH

14 VYTriasl ¢ cOHaNpaBIEHHBIMA CTOPOHAMH 1

15 VYron Mexay nNpsMbIMU B TPOCTPAHCTBE 1

16 Yron Mexay NpsMbIMU B IPOCTPAHCTBE 1

17 [TapannensHOCTh MIOCKOCTEN: MapasliedbHble INIOCKOCTH 1

18 CBoiicTBa napajieNbHbIX IIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA IIIOCKOCTU: TETPAdIP, 1
KyO, mapasuienenumnes

20 Iloctpoenue ceuennii

21 [Toctpoenue ceuenuit

29 KonrtponsHas padora no teme "[IpsiMble U TNIOCKOCTH B TPOCTPAHCTBE. 1
[TapaniensHOCTh MPSAMBIX U IIIOCKOCTER"

23 [eprieHAUKYIAPHOCTH MPSIMOM | TIIOCKOCTH: TIEPIICHIUKYIISIPHBIC 1
MpsIMbIE B IPOCTPAHCTBE

24 [psiMbIe mapasieNnbHbIE U TEPICHIUKYISIPHBIE K TUIOCKOCTH 1

25 [Ipsimble mapasuienbHbIe U TEPIICHINKYISIPHBIE K TUIOCKOCTH 1

26 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1

27 [Tpu3Hak NeprneHUKyIIPHOCTH MPSIMON U TNIOCKOCTH 1

28 Teopema o mpsiMOii IEPIICHIUKYIISIPHOH MIIOCKOCTH 1

29 Teopema o npsiMoii NepIEHINKYISAPHOH MIOCKOCTH 1

30 Teopema o mpsiMOii IEPTIEHIUKYIISIPHON TIIIOCKOCTH 1

31 [leprieHAUKYNIAp U HAKIOHHBIE: PACCTOSIHHE OT TOUYKH JI0 MJIOCKOCTH, 1




paccTosiHue OT IPSIMOM 710 IIIIOCKOCTH

HepneHz[HKmep W HAKJIOHHBIC: paCCTOAHHUE OT TOYKH OO0 ITIIIOCKOCTH,

32 paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

33 IlepnieHIUKYNAp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 IIIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

34 [lepnieHUKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

35 VYIIIbl B IPOCTPAHCTBE: Yro MEXKIY IPSIMON U IUNIOCKOCTBIO

36 JIByrpaHHbII yroJj, JUHEHHBIN yroj IBYIpaHHOIO yria

37 JIByrpaHHbIN yroJii, TMHEHHBIN Yroj ABYTPAHHOTO yria

38 [lepneHIMKyYIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH
JIBYX IJIOCKOCTEMN

39 [lepneHMKyYISPHOCTD MIJIOCKOCTEM: IPU3HAK MEPIIEHINKYIIPHOCTH
JIBYX TIJIOCKOCTEH

40 IlepneHIMKYISAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH
JIBYX TIJIOCKOCTEH

41 TeopeMa 0 TpEX nepHEHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax

44 KonTponbnas padota no temam "lleprieHIUKyIIpHOCTD MPSMBIX U
mIockocTel" u "YTibel MEXy NPSMBIMH U INTIOCKOCTAMUA"
IloHsTHE MHOTOIpAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOIPAaHHUKA,

45 BBIIYKJIbIE U HEBBIIYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKa

46 IIpu3ma: N-yrosipHas Mpu3Ma; TpaHd U OCHOBAHMSI IPU3MBI; IpsIMas U
HaAKJIOHHAsI IPU3MbI; OOKOBAs U MOJIHASI IOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsaMOYTroJIbHBIN NapaIeJICIUIE] U €r0 CBOMCTBA




IInpamua: N-yrojapHas NUpaMKuIa, TPaHA U OCHOBAHUE ITUPAMUIBL;

48 OOKOBAas M TOJIHAS IOBEPXHOCTh MMUPAMU/IBI; IPABMIIbHAS M YCEUEHHAs 1
nupamuza
[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE MTPABUIBHOIO MHOTOTPAHHUKA;
49 NpaBUJIbHAS MIPU3MA U MPABHIIbHAS MHPAMU/A; IPABUIIbHAS 1
TpeyroJjibHasi MUpaMua U IPaBUIBHBIA TETpadIp; Kyo
50 [IpencraBnenue o NpaBUIbHBIX MHOTOIPAHHHUKAX: OKTA3p, T0JEKaIp 1
U UKOCa3Ip.
CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH,
51 IPSIMOHL, IIIOCKOCTU. DJIEMEHTbl CHMMETPHH B TUPAMUIAX, 1
napajJiesienune1ax, IpaBUIbHBIX MHOTOTpaHHUKAX
52 Boruncnenue 37€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMArOHAIH, YIJIb 1
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTHU MPSMON
53 MIPU3MBI, IUIOMIAIh OCHOBAHHH, TeOpeMa 0 OOKOBOW TTOBEPXHOCTH 1
MPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH NMPABUIBHOM
54 MUPaMU/Ibl, TEOPEMa O ITUIOIIAAN OOKOBOM MOBEPXHOCTH yCEUEHHON 1
MUPaMUIbI
55 KonTponbnas padbora no teme "MHororpanHHuku" 1
56 [Tonsatne 06 00BEMeE 1
57 O0BEM TUpaMUIBI 1
58 O0BEM nupamMuIsI 1
59 OO0BEM TUpaMUIBI 1
60 O0BEM mupamMu sl 1
61 O0BEM npu3MBbI 1
62 O06BEM IPU3MBI 1
63 O0BEM pu3MBI 1




64 Konrtponsnas padora o reme "OO6bEMBI MHOTOIPaHHUKOB" 1

65 [ToBTOpeHue, 0600mEeHne cucTeMaTr3aus 3Hanui. [locTpoeHue 1
CEYCHUI B MHOTOI'PAaHHUKE
IToBTOpenue, 0000IEeHNE cucTeMaTu3alus 3HaHUH. Berancnenue

66 pacCTOSIHUI: MEKIY ABYMS TOUKAMHU, OT TOUYKH O IPSAMOM, OT TOUKH 1
710 TUIOCKOCTH, MEX]y CKPELUBAOIIUMUCS NPSIMBIMU

67 Hrorosas KoHTpoJIbHAsI paboTa 1
IToBTOpenue, 00001IEHNE cUucTeMaTH3alus 3HaHUH. Berancnenue

68 YIIJI0B: MEXIY CKPEIMBAIOIIUMUCS MPSMBIMHU, MEX]Ty IPSIMOH 1 1
TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIIIOB MEXIY TIOCKOCTSIMH

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KITACC

KoaunuecTBO 4acoB

Ne i/ Tema ypoka B Konrpoasnbie IIpakTHyeckue
cero
padoThI padoThI
1 [ToBTOpenue kypca reomerpun 10 ki 1
2 [ToBTOpenue kypca reomerpuu 10 ki 1
3 [ToBTOpenue kypca reomerpun 10 ki 1
4 [ToBTOpenue kypca reomerpun 10 ki 1 1
3) [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHMCIIO 1
6 CrnosxeHue ¥ BeIYMTaHUE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB. 1 1
YMHOK€EHNE BEKTOpa Ha YUCIIO0
7 Komrmtanapusie Bextopsl. [IpaBuno nmapamienenunena. Paznoxenue 1
BEKTOpA 10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM
Komrmutanaphsie Bextopsl. [IpaBuno nmapamienenunena. Paznoxenue
8 BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BEKTOpaM 1 1
9 Konrtponsnas padora Nel o reme «BekTopsl B IpOCTpaHCTBE 1 1
10 [IpsimoyrosbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaThl 1
BEKTOpA
11 CBs13b MeXly KOOpIMHATaMHU BEKTOPOB M KOOPINHATaAMH TOYEK. 1
12 [Ipocreiimue 3a1aun B KOOpANHATAX. 1 1
13 Pemenue 3anau no teme «KoopAuHATHI TOUKHM U KOOPJAUHATHI BEKTOPA». 1
C.p
14 VYroa mexay Bekropamu. CKalsipHOe TPOU3BEACHUE BEKTOPOB. 1 1
15 CkansgpHOe Ipou3BeieHne BEKTOpoB. CBOMCTBA CKAJIIPHOTO 1
Ipou3BeIcHUs. BeluncieHne yriioB Mexay npsiMbIMHU.
16 CkansgpHO€E MPOU3BEACHNUE BEKTOPOB. BhIuncieHne yrioB Mexay 1 1

MNPpAMBIMHA U IIJIOCKOCTSAMMU.




17 LentpanbHas cummerpusi. OceBas CUMMETpUSL. 1

18 3epkanbHast cuMMeTpus. [lapannenbHelil nepeHoc. 1

19 Pewenne 3anau no reme «/IBuxenue». [loaroroBka Kk KOHTPOJIBHOU 1
pabore.

20 KonTtponsHast padora Ne2 o treme «BekTopsl. MeTos1 KOOpIMHAT B 1
IIPOCTPAHCTBEY

21 AHanu3 KOHTPOJIbHOM paboTsl. [ToHsTHE LMIMHIpA. 1

22 [Tmomaas MOBEPXHOCTH MJIUHAPA. 1

23 Pemenne 3amau no Tteme «lunuuap. [lnomans noBepxHOCTH 1
LUJIMHIPaY.

24 [TonsiTue konyca. CeueHne KOHyca IJIOCKOCTAMU 1

25 Ilnomane MOBEPXHOCTH KOHYCA. 1

26 YceueHHbII KOHYC. 1

27 Pemenue 3amau o reme «Konycy. [Ipumenenne ¢popmyn miormaaen 1
MOBEPXHOCTU KOHYCA.

28 Pemenue 3agau no reme «unuuap. Konycy. 1

29 [Munmunnap. Konyc. Pemenne 3an1a4 Ha HaX0XACHUE TUIOMIAIEH Tel 1
BpalleHus

30 Huwmuaap. Konyc. Pemenne 3a1a4y Ha Hax0XKAEHUE TTOMIAACH TEN 1
BpallleHus

31 Cdepa u map. Ypapaernue chepsl. M. 1. 1

32 B3aunmMHoe pacrionosxxeHue chepbl U IIIOCKOCTH 1

33 KacarenbHast miiockocTs k cdepe. 1

34 [Tnomans cheps. 1

35 KomOunanuu nunmsapa v KoHyca ¢ MHOrorpanaukamu. KomOunamu 1
cdepsl ¢ IpYrUMU T€OMETPHUECKUMHU TEJIaMHU.

36 KonTtponbHas padora Ne3 no reme «L{unmunap, KOHYC U iap» 1

37 AHaiu3 KOHTPOJIbHOM paboThl. Pa3Hble 3a1aun Ha MHOTOTPaHHUKH, 1

MUAJTUHAP, KOHYC | map.




38 [TonsiTHe 0OBbeMa. 1
39 O0BeM IPSIMOYTOJILHOTO Mapajuieenumne/a. 1
40 O0BbeM MPSMOYTOIBHOTO TIapaJuIeTIeUIIe 1a. 1
pAMOYT p
41 O0bpeM mmpsMoit npu3Mbel. O0beM IMHAPA. Pertenne 3agay. 1
P p p
42 O0bem mpsamoii mpu3mel. O0beM uIHHIpa. Pemenue 3amxay. 1
43 O6nem npsimoit mpusmel. O0beM HuIMHApa. Pemenue 3amay.. 1
44 O0beM HaAKIIOHHOM MPU3MBI. 1
45 O0beM HaKJIOHHOHN IPU3MBI. 1
46 O0bemM nupamMubl. 1
47 OO0BeM TupamMuIbI. 1
48 O06beM KoHyca. 1
49 O06beM KoHyca. 1
50 Pemenue 3a1a4 Ha HaAXOXKICHHE 00HEMOB 1
51 Pemenue 3a1a4 Ha HaAXOXKIACHHE 00HEMOB 1
52 O06nem mrapa. 1
53 O0BeM MIapoBOTO CErMEHTA, IIIAPOBOTO CJIOS U MIAPOBOTO CEKTOpA. 1
54 [Tnomans chepsi. 1
55 Pemenue 3a1ay Ha BerurcieHne 00beMoB. [1oaroToBKa K KOHTPOIBHON 1
paborte.
56 Pemenue 3a1ay Ha BeruncieHne 00beMOB. [10aroToBKa K KOHTPOIBHON 1
pabore.
57 KonTponpHas padora Ne4 o teme «OObEeMBI TET
P p
58 AHanmm3 KOHTPOJIBHOM paboThl. Pa3HbIe 3a/1aun Ha BRIUKCIEHHE 00EMOB




TECII.

BzanmHuoe PAaCIIOIOKECHUEC IIPAMBIX U IUIOCKOCTEH. HapaJ'IJ'ICJ'IBHOCTI) n

59 HEPICHIUKYISPHOCTD MPSIMBIX U IIOCKOCTEH. CKPEIIMBAIOIIHECST 1
npsiMbIE. YTOJI MEXKy OPSMOU U INIOCKOCTBIO, IBYTPAHHBIA yTOJI.
60 MHOFOI‘paHHIEKI/II napajuleJenune, npyusma, IupamMmuIa, MIomaal ux 1 1
IIOBEPXHOCTEN
61 Hunusap, KOHYC U Wap, MIOMaAu NOBEPXHOCTEN TEI. 1
62 OObemsl Te. 1 1
63 BrnmcanHble MHOTOTpaHHUKH. 1
64 OnucaHHble MHOTOTPAaHHUKH. 1 1
65 Pemenne 3a1a4y Ha KOMOMHALIUY TE. 1
66 Bexropsl B mpoctpanctse. JlelicTBus Hag BekTopaMu. CkanspHoe 1
IIPOU3BENICHUE BEKTOPOB.
67 HToroBast KOHTpoOJIbHAsA paboTa 1
68 Wrorosas koHTposibHasA paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 20
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JI.C. 'eometpust. 10—11 xmac—cer: YueOHHK a5t 0011e00pa30BaTeIbHBIX
yupexaenuit. M.: IIpocsemenne, 2010
e  byry3oB B.®., I'nazkos 10.A., Oquna U.W. T'eomerpus: Pabouas TeTpanb
s 10 ximacca. M.: TIpocsemenue, 2009.
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JI.C. T'eometpusi. 10—11 ximac—cel: YueOHUK 1 0011eo0pa3oBaTeIbHbIX
yupexaenuil. M.: IIpocenienune, 2009.
e  byry3oB B.®., I'nazkos 10.A., IOquna U.U. I'emerpusi: Pabouas terpaap
st 10 xmacca. M.: [Ipocsemenue, 2009.
e 3usb.I'., Meitnep B.M., baxauckuit B.®. 3agauno reomerpuu qis 7—11
kiaccoB. M.: IIpocBemienne2004.
e 3uB b.I'. lunaktnyeckue marepuaisl no reomerpun ais 10 kiacca. M.:
[Ipocsemenue, 2004.
e  (Caaksn C.M., byry3os B.®. U3yuenue reomerpun 10-11 knaccax:
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