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@enepanpHas pabodas mporpaMma 1o ydueOHOMYy mnpeamery «MaremaThkay
(Oa3oBbIN ypoBeHb) (mpeameTHas obnacTh «Maremarnka U MHQOpPMATHKa») BKIIOYAET
MOSICHUTENIbHYIO 3aIIUCKY, COJIEP)KaHNE 00yUEHUs, MIIAHUPYEMbIE PE3YIbTaThl OCBOCHHUS
IIPOrpaMMBbI [0 MATEMATUKE, TEMAaTHYECKOE TUIAHUPOBAHUE.

[TosicHuTeNnbHAs 3amMMCcKa OTpakaeT OOIIKE 1ENIU U 3a1a4i U3YYEHHsS] MATEMATHKH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ M3Y4YeHHUI0 OOy4arollUMMUCH,
MECTO B CTPYKType Y4eOHOro IJjiaHa, a TaKXXe MOAXOAbl K OTOOpYy COAep:KaHMs,
K OIPEJICTICHUIO TUIAaHUPYEMBIX PE3YIbTaTOB.

Copepxanue o00y4yeHUsI PpaCKpbIBAE€T COAEp)KATEIbHbIE JIMHUM, KOTOpHIE
npeuIaratoTesi sl 0053aTeIbHOr0 M3Y4YeHHs B KaKJIOM KJlacce Ha YPOBHE CPEIHEro
o01ero oopa3zoBaHus.

[naHupyemble pe3ysnbTaTbl OCBOEHMSI MPOTrPaMMbl IO MAaTEMaTHKE BKIHOYAOT
JUYHOCTHBIE, METAlpeIMETHbIE pEe3yabTaThl 3a BECh NEpuoa OOyuyeHHUs Ha ypPOBHE
cpeaHero oOLEero o0pa3oBaHUs, a TAKXKE MPEIMETHbIE JOCTHXKEHHs OOy4yarolerocs
3a KaXAbli To/1 00ydeHus

INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o MaremMaTHKE Ha YpPOBHE CpeIHEro oOIiero ooOpa3oBaHUs
paspaborana Ha ocHoBe ®I'OC COO c yu€ToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEIBbIBIIEMbIX K MAaTeMaTUYeCKOMY OOpa30BaHUIO, W TPATUIUNA POCCHUICKOTO
oOpa3zoBanusi. Peanuzainus nporpaMMbl MO MaTeMaTHKE OOECleYrMBaeT OBJIAJCHUE
KJIFOUEBBIMU ~ KOMIIETEHIUSAMH, COCTaBISIOIIMMU  OCHOBY I  CaMOpa3BUTHS
¥ HEMPEPhIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIMIEKYJIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEIBLHOTO PA3BUTHUS IMYHOCTH 00 YyUaOIINXCS.

B nporpamme 1o maremaTHKe y4TEHbI HJied W mojokeHus: KoHuenumuu pa3BUTHS
MaTemaTudeckoro oopasoBanus B Poccutickoit deneparuu. B cooTBETCTBUY ¢ HA3BaHUEM
KOHIENIMY, MaTeMaTUYecKoe OOpa30BaHMUE [OJKHO, B YACTHOCTH, MPEIOCTABISAThH
KOKJIOMY 00yJaroneMycsi BOSMOYKHOCTh JIOCTHDKCHUS YPOBHSI MAaTEeMAaTUYECKUX 3HAHUM,
HEOOXOIMMOTO I TallbHEHIIIeH YCTIEeNTHOW KU3HU B obmiecTBe. VIMeHHO Ha perieHue
ATOM 3aJla4uM HaleJIeHa IporpaMMa 1o MaTeMaTuKe 6a30BOro ypOBHSI.

B snoxy mudpoBoit TparnchopManum Bcex cdep UETOBEUECKON NEATeTLHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBeKOM 0Oe3 06a3oBoi
MaTeMaTU4YECKOW MOATOTOBKH. YK€ B IIKOJIE MATEMATHUKA CIIYKUT ONOPHBIM MTPEAMETOM
TS U3Y4EHUST CMEXKHBIX JHUCIUIUIMH, a B JKW3HU TIOCJI€ IIKOJbl peajbHOU
HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3zoBaHUE, YTO TPEOYyET MOTHOLICHHOM
0a30BOl 00I1e00pa30BaTEILHON TOJATOTOBKH, B TOM YHCIE U MaTEeMaTHYECKOW. DTO
OOYCJIOBJIEHO TE€M, YTO B Hallld JHU PACTET YKCIO CHEIUAILHOCTEH, CBS3aHHBIX
C HEMOCPEJACTBEHHBIM MPUMEHEHUEM MaTEMAaTUKU: U B cpepe IKOHOMUKH, U B OU3HECE,
Y B TEXHOJIOTHYECKUX 00JIACTAX, U 1ayKe B TYMaHUTapHbIX chepax. Takum o6pa3om, Kpyr
OoOy4Jaromuxcs, Mg KOTOPhIX MaTeMaTuKa CTAaHOBUTCS 3HAUYUMBIM IIPEAMETOM,
CYILIECTBEHHO PACIIUPSIETCS.
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[IpakTryeckas MOJIE3HOCTh MaTeMaTUKU OOYCIOBJIEHA TE€M, YTO €€ MpPeaMETOM
ABIIIOTCS (DyHIaMEHTAJIbHBIE CTPYKTYPhI HAILIETO MHUpPA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBECHHBIE OTHOILICHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
ONbITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX [l pPa3BUTHS HAyYHBIX W
TEXHOJOTUYECKUX UJIeh. be3 KOHKPETHhIX MATEeMaTHUYECKMX 3HAHUW 3aTPYyJAHEHO
MMOHUMAHHWE TIPUHIIUIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUSITUE MW MHTEPIpETAs Ppa3HOOOpPa3HOW COIHMAIbHOH, HSKOHOMHYECKOM,
MOJIMTUYECKON  mHpopMmaluu, Manodh(EKTUBHA TIOBCEAHEBHAS  IPAKTHYECKas
IeATeNbHOCTh. Kaxx10My 4enoBeKy B CBOEH KU3HU IMPUXOIUTCS BBINOJIHATH JOCTATOYHO
CJIOKHBIC PACUETHI U COCTABIISATh HECIIOXKHBIE AT OPUTMbI, HAXOAUTh HYKHBIEC (DOPMYIIBI
U IPUMEHSTh WX, BIAJETh MPAKTUYECKUMU NPUEMAMU T€OMETPUUECKUX M3MEPEHUN U
NOCTPOEHUH, 4YWTaTh WH(GOPMAILIMIO, TMPEACTABICHHYIO B BUAY TaOdHIl, JUarpamm
U rpaduKoB, >XUTb B YCJIOBHUSIX HEONPEAEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4alHbIX COOBITHH.

OmHOBPEMEHHO C pacmmpeHueM cdep MPUMEHEHHS MaTeMaTHKH B COBPEMEHHOM
obmecTBe Bc€ Oojiee BaXHBIM CTAHOBUTCS MAaTEMaTHYCCKUW CTHJIb MBIIUICHHSI,
MPOSIBIAIOIINAICA B ONPEACIEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce wn3ydeHus
MAaTEMATUKH B apCEHAl MPUEMOB W METOJOB MBIILICHUS YEJIOBEKA E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U ASAYKIUs, 00001eHne U KOHKPETU3allus, aHAINU3 U
CUHTE3, KJIacCU(pUKalUs U CUCTEMaTu3alus, abcTparupoBanre u aHajorus. OObEeKThI
MaTeMaTUYECKHX YMO3aKJIIOUEHUM, TMpaBWa MX KOHCTPYMPOBAHHS PACKPBIBAIOT
MEXaHHU3M  JIOTUYECKMX  TOCTPOCHHUH,  CHOCOOCTBYIOT  BBIPAaOOTKE  yMEHUS
dbopmynupoBaTh, OOOCHOBBIBaTh W JOKa3bIBaTh CYXKJEHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. MaTteMaTuKe MPUHAIICKUT BeAYIas pojib B (OPMUPOBAHUHU
AITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUS M BOCIUTAHUM YMEHHUN JEWCTBOBATH
10 33JaHHBIM AITOPUTMAM, COBEPIIEHCTBOBATh M3BECTHBIC U KOHCTPYMPOBATH HOBBIE.
B mpomecce pemeHus 3amad — OCHOBHOM YYE€OHOW JEATETRHOCTH Ha ypOKax
MAaTEMATUKH — Pa3BUBAIOTCS TBOPUECKAsI U MPUKJIAIHASL CTOPOHBI MBILIJIEHUS.

OOydyeHue maremaTHKe Aa€T BO3MOXKHOCThH Pa3BUBATH Y OOYYAIOIIUXCS TOYHYIO,
palMoOHAILHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpaTh HamOoJiee MOAXOISAIINE
S3BIKOBBIC, CUMBOJIMYECKHE, TpadUyecKue CpeJCTBa ISl BBIPAKEHUS CYXKICHUN U
HarJISIAHOTO UX MPEJICTaBICHUS.

HeoOxonuMbpIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHUU
ABJISIETCS 00II[ee 3HAKOMCTBO C METO/IaMU MTO3HAHUS ICHCTBUTEILHOCTH, IIPEICTaBICHUE
O MpEeIMETE W METOJIE MaTEeMaTUKH, €ro OTIMYUS OT METOJ0B E€CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTEMaTUKU ISl PEIICHUs
Hay4YHBIX U MPUKIAIHBIX 337a4. Takum 00pa3oM, MaTeMaTH4eCKoe 00pa30BaHUE BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOIIEH KYIbTYPhI YEIOBEKA.

N3ydenne MareMaTuku CIOCOOCTBYET ACTETHYECKOMY BOCIHUTAHHIO YEJIOBEKa,
MOHUMAHUIO KPacoTbl W U3SIIECTBA MATEMaTUYECKUX PACCYXKICHUW, BOCIPUATHUIO
reOMEeTPUIECKUX POpM, YCBOCHHIO UJIEU CUMMETPHH.
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[IpuopurerHeiMu 1ensaMu oOyueHuss matematuke B 10—11 kmaccax Ha 6a3oBOM
YPOBHE SIBJISIIOTCSL:

(opMUpOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHN (YUCIO, BEJIMYMHA,
reomeTpuyeckas (urypa, NnepeMeHHas, BEpPOSTHOCTb, (QYHKIIHS), OOECIIEUMBAIOLIUX
MPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATUUYECKOT0 00pa30oBaHus 00yJartoIuXcs;

NOJIBE/ICHHE OOYy4YalIIMXCd Ha JOCTYMHOM Uil HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKArOLIEro MHUpa, TOHUMaHUE MaTEMAaTUKHA KaK 4acTH
o01Iel KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEIUVIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcs,
MO3HABATEJIbHON aKTMBHOCTH, MCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBILIJIEHUS,
MHTEpeca K U3yYCHHUIO MaTEMAaTUKH;

dbopmupoBanue (GYHKIMOHAIBHOM MAaTeMaTHYeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaTE€MATHYECKHE AaCHEKThl B PEATbHBIX JKU3HEHHBIX CHUTYalUsAX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOABICHUS 3aBUCUMOCTEH H
3aKOHOMEpHOCTeH, (GOpMYJIMpOBaTh UX Ha S3bIKE MaTEeMaTUKU U CO3/1aBaTh
MaTeMaTUYeCcKHe MOJENH, MPUMEHSTb OCBOEHHBI MaTeMaTUYECKUH  armapar
JUISL pelIeHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLIEHUBATDH
IIOJIyYECHHBIE PE3YJIbTATHI.

OcCHOBHBIMM JIMHHUSMH conepxaHuss matemMatukn B 10-11 kmaccax sBisttores:
«Hucna u BeIMUCICHUSNY, «Anredpay («Anredpandeckue BBIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBay), «Hauana maTemarnueckoro ananuszay, «I'eomerpus» («I'eomerpuueckue
burypsl 1 ux cBoMcTBa», «M3MepeHHe TeOMEeTPUUYECKUX BEIMYUH»), «BeposTHOoCTh 1
CTaTUCTHKa». JlaHHBIE JIMHUM pPAa3BUBAIOTCS IapAJUICNIbHO, KaXKJas B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOMN, OJIHAKO HE HE3aBUCHUMO OJIHA OT IPYIoOM, a B TECCHOM KOHTAKTe
u B3aumojehcTBuu. Kpome »3Toro, ux oOOBEAMHSET JOrMYecKas COCTaBIISIOIIAs,
TPaZULIMOHHO MPUCYILAs MaTEMATHUKE U TPOHU3BIBAONIAs BCE MATEMAaTUYECKHUE KYPChI U
conepkarensubie uHUN. ChopmynupoBanHoe B PI'OC COO TtpeboBaHuE «BiIaeHUE
METOJIaMH JTOKA3aTeJIbCTB, AJITOPUTMAMHU peUIeHUsl 3ajad, yMeHue (HopMyIupoBaTh
OINPE/EIICHNs, AKCHOMBI W TEOPEMBbI, INPUMEHATh X, MPOBOJUTH JOKa3aTEIbHbIC
paccyXIeHusi B XOJIe¢ pELICHUs 3aJauy» OTHOCHUTCS KO BCeM YUeOHBIM Kypcam, a
dbopMUpoBaHUE JOTMYECKUX YMEHHUH pachpenensieTcss Mo BCeM TojaM O00y4deHUs
Ha YpOBHE CpeJIHETO 00111eT0 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBISETCS 005A3aT€IbHBIM IPEIMETOM
Ha JaHHOM ypoBHe oOpas3oBaHus. IIporpammoli mo maTemMaTHKE MpelycMaTpUBACTCS
u3ydyeHue ydeOHoro mnpeamera «MaremMaTuka» B paMKax TpEX Yy4eOHBIX KYpCOB:
«AnreOpa W Hayaja MaTeMaTU4YeCKOro aHanusa», «l'eomerpusi», «BeposTHOCTH U
cTaTUCTHKa». DOpMUPOBAHME JIOTHUECKMX YMEHHW OCYILECTBIISIETCS HA MPOTSKEHUU
BCeX JieT oOy4deHHUs Ha YpOBHE CpPEIIHEro oOIero oOpa3oBaHUs, a DJIEMEHThI JIOTUKU
BKJIFOUAIOTCS B COJIEpKaHUE BCEX HA3BAHHBIX BBIIIE YU€OHBIX KYpPCOB.

OO611ee 4MCIIO YacoB, PEKOMEHIOBAHHBIX ISl U3y4deHus: MaTeMaThuku — 340 4acos:
B 10 kmacce — 170 ygacoB (5 ywacoB B Hemeno), B 11 kmacce — 170 gacoB (5 ydacos
B HEJIETIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne MareMaTuku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKEHHE OOYYarONIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTelbHBIX PE3YyJbTATOB OCBOCHHS YUEOHOIO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHuss MaTeMaTUKU HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
y oOyuatoierocst 0yayt copMupoBaHbl CIETYIOUIUE JUYHOCTHBIE PE3YIbTaThl:

1) rpa:kaIaHCKOr0 BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMKM OOY4YaIOMIerocss KaK aKTUBHOTO W
OTBETCTBEHHOT'O YJICHA POCCHICKOro OOIleCTBa, MPEACTaBICHHE O MAaTEMAaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHUH, IPOLEAYP IPAkKIAHCKOTO
oOrecTBa (BIOOPHI, OMPOCHI M APYrO€), YMEHUE B3aMMOJICHCTBOBATH C COIUATBHBIMH
WHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) MAaTPHUOTHYECKOr 0 BOCIIUTAHHS:

c(hOPMUPOBAHHOCTh  POCCHUMCKON TIpakJTaHCKOW HMACHTUYHOCTH, YBaKEHUS
K TMPONUIOMY M HAaCTOSIIEMY POCCUUWCKOM MAaT€MaTHWKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSIM POCCUMCKUX MATEMATHKOB M POCCHMCKOM MATEMATHYECKOW IIKOJIbI,
HCIIOIh30BAaHMUE ITUX JIOCTHIKCHHUH B APYTHX HayKaX, TEXHOJIOTHUIX, chepax SIKOHOMHKH,

3) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoaa, CcPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IIOBEAECHUS, CBSA3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAyKH M JIEATEJIbHOCTBIO YYEHOrO, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYeCKOro BOCITUTAHHSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAsd OCTETUKY MAaTeMaTH4YECKHX
3aKOHOMEpHOCTEW, OOBEKTOB, 3aJad, pPEIICHHI, pacCyXIE€HU, BOCIHPUHUMYHBOCTDH
K MaTeMaTU4ECKUM acleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA,

5) dpuznyecKoro BOCIATAHNS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MaTEMaTHYECKUE 3HAHHUS B HMHTEpecax
3I0pOBOro0 M 0Oe30macHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0POBBIO  (370pOBOE IIUTAHHWE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHA W OTIbIXA,
peryisipHas (usnyeckas akTUBHOCTb), (DU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aAHSATHUAX
CIIOPTUBHO-030POBUTEIILHON AEATEIBHOCTHIO;

6) TPY10BOIr'0 BOCTIMTAHMS:
TOTOBHOCTh K TPYIY, OCO3HAHUE IIEHHOCTU TPYAOJIOOUS, UHTEPEC K Pa3sTuIHBIM
chepam mnpodeccuoHaIbHON JEATEIbHOCTU, CBS3aHHBIM C MaTeMaTUKOM u eé
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NPUWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuun
U pEaM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU,
TOTOBHOCTh K aKTUBHOMY YYACTHUIO B PELICHUM INPAKTUYECKUX 3a7a4 MATEMaTHYECKOM
HaIPaBJICHHOCTH;

7) IKOJIOrH4eCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH YKOJOIMUECKON KYIbTYPhI, IOHUMAHUE BIMSHHUS COILHAIBHO-
HSKOHOMUYECKHUX MPOIIECCOB HA COCTOSHHE IMPUPOIHON M COLHAIBLHOM CPEIbl, OCO3HAHUE
r100abHOIO XapakTepa OJKOJOTHYECKHX IIPO0JIEM, OpPHEHTALMS Ha IPHUMCHEHHE
MaTeMaTHYEeCKUX 3HAHWW JUIA pEIICHHS 3a7a4 B OO0JIACTH OKPYKAIOIICH Cpelibl,
IUITAHUPOBAHKE MMOCTYIKOB M OLEHKH HUX BO3MOXKHBIX ITOCIEACTBUI UL OKPY/KaroIIei
Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUS:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOLIECTBEHHOW MPAaKTUKH, TOHUMAHUE MAaTEMaTUYECKON HAyKH Kak
cepbl 4eTOBEUECKON 1EATENbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTHU JUJISl Pa3BUTHUS
IUBWIM3ALMM, OBJIQJCHUE S3bIKOM MAaT€MaTUKUM W MaTeMaTH4ecKoOl KylIbTypou
KaK  CpPEICTBOM  IIO3HaHUS  MHpa, TOTOBHOCTb  OCYLIECTBIATH  MPOEKTHYIO
Y VCCJIEIOBATENBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUsI MPOrpaMMBbI 110 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y obydJaromierocs OyayT copMupoBaHbl METaNpPeAMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIIUECsS OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIILHBIMU JICHCTBUSIMH,
VHUBEPCAILHBIMM ~ KOMMYHUKATUBHBIMH ~ JICUCTBUSIMM W YHHUBEPCAJIbHBIMU
PEryIATUBHBIMHU JIEUCTBUSMMU.

Ilo3naBareabHble YHHBEPCAJIbHBbIC YUeOHbIE 1eiICTBUA
Bba3oBble Jornueckue aeMcTBUS:

BBISIBISITH W XAPAaKTEPHU30BaTh CYIIECTBEHHbICE NPU3HAKK MAaTEMaTUYECKHX
OOBEKTOB, MOHATHI, OTHOLICHUNA MEXKIY MOHATUSAMHU, (HOPMYIUPOBATH OMpPEIeICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIA MpHU3HAK KiIacCU(PUKALMKU, OCHOBAaHUS
J1s1 0000IIEHUS ¥ CPaBHEHUS, KPUTEPUH MPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATH, (DOPMYIIMPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPIUTEIIbHBIC
U OTpHUIlaTeNIbHbIC, €IUHUYHBIC, YaCTHBIC U OOIIIHUE, YCIOBHBIC,

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IMPOTUBOPEUUS
B (¢akrax, [IaHHbIX, HaONIOACHUSIX W YTBEPXKACHHSIX, TNpenjaratb KpUTEPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEYM;

JI€TIATh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOYEHUM, YMO3aKIIOUEHUN M0 aHAJIOTUH;
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IPOBOJUTh CAaMOCTOSITENIBHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKIECHUMN
(npsiMble ¥ OT TPOTUBHOIO), BBICTPAMBATh APryMEHTALWIO, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000OCHOBBIBATh COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BbIOMpATh Ccroco0 peleHus y4eOHOM 3a71aud (CpaBHMBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASAIINM ¢ yUETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPUEB).

Bba3oBble ucciieoBarejibCKue AeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICIOBATCILCKHA HWHCTPYMCHT TIO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], (UKCUPYIOIINE MPOTUBOpEUne, MpoliemMy, yCTaHaBINBAThH
HUCKOMOE U JTaHHOE, (HOPMHUPOBATH THIIOTE3Y, ApT'yMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

MPOBOAUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, WCCIIEIOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEeKTa, SBICHHS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (HOpPMYITHpPOBaTh O000OIIEHHS W BBIBOABI IO pPe3yJbTaTaM
MIPOBEIEHHOTO HAOIOJCHUS, UCCICIOBAHUS, OICHUBATH JOCTOBEPHOCTH MOMYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB 1 O0OOIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpollecca, a TakKe BBIBUTATH
MPEINOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmneii:

BBISBJIATH ACPUITNTH HHPOPMAIINH, TaHHBIX, HCOOXOMUMBIX JIJIT OTBETA Ha BOIIPOC
U JJIA pEICHUs 3a/1a4H;

BbIOMpaTh WHOOPMAIMI0 W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBaTh M HHTEPIPETHPOBATH WH(DOPMAIINIO pa3IUYHBIX BUAOB U (hopm
MIPEICTABIICHUS;

CTPYKTYPHpPOBaTh HHQPOPMAIINIO, TPEACTaBIAT, €€ B Ppa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUUIecKy;

OLICHWBATh HAAEKHOCTh MHPOPMAIUU IO CAMOCTOATEIHHO CPOPMYTHMPOBAHHBIM
KpUTEpHsIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIIHLHO.

KoMMyHHKAaTHBHbIE YHUBepPcalbHbIe YUeOHbIe HeiicTBUS:

BOCTIIPUHUMATh W (OPMYJIMPOBATh CYXKJACHHS B COOTBETCTBHU C YCIOBUSMH
U [EJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUSI 1O X0y PEIICHUS 3aa4i, KOMMEHTHPOBAThH
MOJIYYCHHBIN PEe3yJIbTaT;

B XOJ€ OOCYXACHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
mpoOJieMbl, pelaeMoi 3ajjauM, BhICKa3bIBaTh UJCH, HAIlCJICHHbIE Ha TMOUCK pEelIeHUS,
COTIOCTABJIATh CBOM CYXKACHHS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JHANIOTa,
OOHapYyXUBaTh Pa3InYUe M CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme popmynupoBaTh
pa3HOIIacus, CBOU BO3PAKCHHUS,

NPENICTABIISATh PE3ylbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, WCCIEIOBAHMS,
MPOEKTa, CaMOCTOATEILHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4ETOM 3aaad
Mpe3eHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.
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PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

COCTaBJIATH IUIaH, AJITOPUTM pEIIeHUs 3a/1aul, BRIOUPATh CIIOCO0 PEIICHHS ¢ YIETOM
HMEIOIIUXCS PEeCYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH C YIETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

BJIaJICTh HaBBIKAMH TO3HABATEIHHOW pedJieKCMM KaK OCO3HAHHWS COBEPIIAEMBIX
JEUCTBUA W MBICIUTEIBHBIX TPOILIECCOB, HMX Pe3yJbTaTOB, BIAJETh CIIOCOOaMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca W pe3yibTara PpeIieHUus MaTeMaTH4eCKOU
3a7a4u;

NpeIBUIETh TPYAHOCTH, KOTOpPhIE MOT'YT BO3HUKHYTh IPHU PEIICHUU 33]auH,
BHOCUTh KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHWBAaTh COOTBETCTBUE pe3ysbTaTa LEIH U YCIOBHUSAM, OOBACHATH MPUUYUHBI
JOCTUKEHUSI WA HETOCTHKEHUS Pe3yIbTaTOB IEATEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMAaTh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUIYaJIbHON pabOThI
Opy  pelIeHUd Yy4eOHBIX 3ajJad, NPUHUMATh 1eJb COBMECTHOM JesATeIbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThl, pacmpeiesiarTh BHABI padoT,
JIOTOBapHUBAThCS, OOCYKIAaTh MPOIECC M Ppe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TIpYyNNoBbIX (GopMax padoTel (oOCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIC MTYPMbI» U HHBIC), BEITIOIHATH CBOIO YacTh PaOOTHI 1 KOOPIMHUPOBATH CBOU
JICHCTBHSI C APYTUMU WiICHAMU KOMaH/Ibl, OIICHMBATh KAYE€CTBO CBOETO BKJIa[a B OOIIUt
MPOIYKT MO KpUTEPHSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHS.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yNIbTaThl OCBOEHHUS IMPOTpaMMbI MO MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha YPOBHE CpPEIHEro OOIIEro o0pa3oBaHus MPEACTABICHBI MO rojlaM 00y4eHUS
B paMKax OTHEIhHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3ieiax MporpaMMBbI
10 MaTEMAaTHKE.

10
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®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUSI»

HOACHUTEJIBHASA 3AIIMCKA

BaxxnocTh yueOHOro Kypca TEOMETpUHM Ha YypOBHE CpEAHETo OOIIero
oOpa3oBaHusi O0yCJOBIEHA MPAKTHYECKOW 3HAYMMOCTBHIO METANpeIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOYy4YeHUsI TEOMETPUM B HAMNpPaBICHUU JIMYHOCTHOTO
pa3BuTus oOydaroruxcs, (opmMupoBaHus (DYHKIIMOHATHLHONW MaTeMaTHYECKOM
IPaMOTHOCTH, M3YyYEHUS APYrUX y4eOHBIX TUCHUIUIMH. PasButhe y oOydaromuxcs
MPABWIBHBIX TPEJCTABICHUNA O CYIIHOCTH W TPOUCXOXKICHUU TEOMETPHUECKUX
abCTpaklMii, COOTHOILIEHWU pEaJTbHOTO U HJACAIBHOTO, XapakTepe OTpaKeHUs
MaTeMaTUYeCKON HAYKOW SIBIIEHUU M MPOLECCOB PEeaTbHOTO MUpPa, MECTE T€OMETPUU
B CHCTEME€ HAayK M pOJIM MAaTEeMAaTHYE€CKOr0 MOJEIMPOBAHUS B HAYYHOM IMO3HAHUU U
B [IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS 00yUaIONIUXCS, a
TaK)KE€ KaueCTB MBILUICHHUS, HEOOXOIUMBIX JJISl a/JalTallii B COBPEMEHHOM OOIIIECTBE.

["'eomeTpus siBiIsIETCSI OTHUM M3 0230BBIX TIPEIMETOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsl, TaK Kak OOECIEUYMBAET BO3MOXKHOCTh HU3Y4YEHHS KakK AUCIUILIUH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormdyeckoe MbluieHHe, (OPMHUPYEMOE TP HM3YUYCHUH OOYJarOIIMMUCS
MOHATUHUHBIX OCHOB T'€OMETPUM W TIOCTPOCHUM IETIOYKHU JIOTHUECKUX YTBEPKIACHUIN
B XOJI€ pEIIEHUs T€OMETPUUECKHX 3a1a4, YMEHHE BBIIBUTATh U OMPOBEPTraTh TUIIOTE3bI
HEMOCPEJACTBEHHO UCTIONB3YIOTCS NP PEIIEHUH 33]1a4 €CTECTBEHHO-HAYYHOT0 1UKIIA,
B YACTHOCTHU M3 Kypca (HU3HKH.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0macTsX JeATeNbHOCTH uenoBeka. OpueHTamus 4YelnoBeKa BO BpPEMEHH U
IIPOCTPAHCTBE — HEOOXOUMOE YCIIOBHUE €r0 COLMATILHOrO OBITUS, (POpMa OTpaXKeHUs
OKPY>KaIOIIEro MUpPA, YCIOBHE YCIEHIHOIO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHMUs
nenctBuTenbHOCTA. OmnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pazaMu OOBEAUHSIET
pasHble BUIBI Y4eOHOH ©  TPYAOBOM  JEATEIBHOCTH, SIBISICTCS  OJHUM
U3 MPOPECCHOHAILHO BaXXHBIX KaueCTB, MOAITOMY aKTyalbHa 3aja4a (OpMUPOBAHUS
y OOy4YalIMXCcs MPOCTPAHCTBEHHOTO MBIIUICHUS KAaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOATOTOBKE K MPAKTHYECKOU
JIESITETbHOCTH 110 MHOTUM HAIpPaBICHUSIM.

Lenb ocBoeHUS mMporpaMMbl yaeOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
oOydyeHuss — o01Ie00pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pPa3BUTHE OOYYAIOIIUXCS
yepe3  o0ecredeHHe  BO3MOXKHOCTH — TPHUOOpETEeHUS M HCIOJIB30BaHUs
CHUCTEMATHYCCKUX TEOMETPUUCCKUX 3HAHUN W JEHCTBHM, CIICU(PUIHBIX TCOMETPHH,
BO3MOXXHOCTH YCIICIIIHOTO MPOAOJKEHUS O00pa3oBaHUsl MO CIEIUAIbHOCTSIM, HE
CBSI3aHHBIM C TTPUKJIATHBIM UCTIOH30BAHUEM T€OMETPUH.

[IpuoputeTHBIMH ~ 3a7ja4aMH  OCBOEHHUs ydyeOHOro Kkypca «['‘eomerpum»
Ha 06a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:
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(opMHUpOBaHUE TPEICTABICHUS O T€OMETPUN KaK 4acTU MUPOBOW KYJIbTYPHI U
OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

(opMUpOBaHUE MPEACTABICHUS O MHOIOTPAaHHUKAX W TeJlaX BpPALEHUA Kak
O BaOXHEHIIMX MAaTEMAaTHYECKHX MOJENAX, IO3BOJSIOIIMX ONKCHIBaTh M HM3y4aThb
pa3HbI€ SIBJICHUS OKPYXKAIOLIEr0 MUPA;

(dopMUpOBaHUE yMEHHUSI paclo3HaBaTh Ha YepTexax, MOJEISAX U B peaJbHOM
MUpPE MHOTOTPaHHUKH U TeJla BPALLECHUS;

OBJIAJICHHE METOJaMHu peIICHUs] 3ajad Ha IOCTPOCHMSI Ha H300PAKEHUSIX
MPOCTPAHCTBEHHBIX (UTYP;

(dopmupoBaHue YMEHUS OIepUpPOBATH OCHOBHBIMU HOHATUAMH
O MHOTOI'PaHHMKAX U TeJaX BPallE€HUs U UX OCHOBHBIMHU CBOMCTBaMU;

OBJIQ/ICHUE AJTOPUTMaMU pEIICHHs OCHOBHBIX THUIOB 3a/1a4, (hOpMHUPOBAHUE
YMEHHUS TPOBOAUTH HECIOXKHBIE JIOKA3aTENIbHBIE DPACCYXKACHUS B XOJE pPELIEHUs
CTEPEOMETPUUECKUX 3a/1a4 U 33]a4 C IPAKTHYECKUM COJIEPIKAaHUEM;

pa3sBUTHE HWHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00ydaromumxcs,
MO3HABAaTEIbHOM  AKTUBHOCTH,  MCCJIEIOBATEIbCKUX  yYMEHUH, KPUTUYHOCTU
MBIIICHUS;

(dopmupoBaHue (YHKIMOHATBHOM TI'PaMOTHOCTH, PEJIEBAHTHONH TI'€OMETpPUU:
YMEHHE paclo3HaBaThb MPOSBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJBHBIX >KM3HEHHBIX CHUTyalUsX M IPU U3YYEHHHM JPYTUX
y4yeOHbIX  TMPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
bopMyIMpoBaTh UX Ha A3bIKE T€OMETPUU U CO3/1aBaTh TI'€OMETPUYECKUE MOJIETH,
IPUMEHATH OCBOEHHBI TE€OMETPUYECKMH amnmapar Uil pPEIIeHHs] IPAKTHKO-
OPUEHTUPOBAHHBIX  3a/a4, HWHTEPHPETUPOBATh M  OLEHUBATh  IOJyYECHHBIE
pe3ynbTaThl.

OTIMYUTENEHOM  OCOOCHHOCTBIO IPOrpaMMbl 1O TE€OMETPUH  SIBISIETCSA
BKJIFOUEHHE B KypC CTEPEOMETPUM B Hayajle €ro M3y4eHHs 3a]ad, pPelIaeMbIX
Ha ypOBHE MHTYUTHBHOI'O IO3HAHUS, U OIpPENEIEHHBIM 00pa3oM OpraHM30BaHHas
padoTa HaJ HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT O
MBIIUIEHUSI, CTUMYJIMPYET MPOTEKAHWE WHTYUTUBHBIX IPOLECCOB, MOTHBUPYET
K JaJdbHEHIIEMY U3YYCHUIO IIPEIMETA.

[IpennoureHne OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METONY OOYy4YEHUs, TO
€CThb TEOPETHYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEAMETHO-
IIPAKTUYECKOM  JI€ATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUI
y oOydJarommxcsa B Kypce€ CTEpEOMETPUM NPOBOAMUTCS 3a CUET pEIICHHs 3a]1ad
Ha CO3/[aHM€ MPOCTPAHCTBEHHBIX 00pa3oB W 33Jad Ha OINEpUpPOBAHUE
npocTpaHCTBEHHBIMU  oOpaszamu. Co3ganue oOpa3a TMPOBOAUTCA C  OMOPOH
Ha HarJISIIHOCTh, @ ONEPUPOBAHUE 00PA30M — B YCIIOBUSAX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3BMEHEHHMSI €r0 UCXOJAHOTO COJEP KAHUS.

OCHOBHBIMHM  COJEpXKATEJIbHBIMU JIMHUAMH YyueOHoro kypca «l eomerpus»
B 10-11 kmaccax spmsarorcsa: «MuororpanHukm», «lIpssMble W IIOCKOCTH
B IpocTpaHcTBey, «Tena BpamieHus», «BeKTopsl U KOOPAUHATHI B MPOCTPAHCTBEY.
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dopmMupoBaHHE JOrMYECKUX YMEHUM paclipeIesIieTCs He TOIbKO M0 COIepKaTeIbHbIM
JIMHUSIM, HO U 110 ToJIaM OOYy4€HHS Ha YPOBHE CPETHETO 001Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS MPOrpaMMbl IO TE€OMETpPUH, paclpeneiCHHbIM MO roaaM OOydeHHs,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI OBJIAZIEHUE T€OMETPUUYECKUMU MOHATUSIMHU
Y HaBBIKAMH OCYILECTBIISUIOCH IIOCIEI0BATEIbHO U MOCTYNATENbHO, C COOJII0/IEHUEM
MIPUHITUTIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B OOIIYIO CUCTEMY
reOMETPUYECKUX MPEICTABICHUN 00yJarOIMXCsl, paciupsis U yrayonss e€, oopas3ys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

OO0miee 4MCIO0 YacoB, PEKOMEHJJOBAHHBIX IS HM3Y4YeHUsS YydeOHOro Kypca
«I"'eomerpusi» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiacce —
34 yaca (1 gac B Hefem0).

COJEPXXAHUE OBYYEHUA

10 KVIACC

IIpsAMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHoOBHbIE IOHATHUS cTepeoMeTpun. Touka, npsMasi, IOCKOCTb, POCTPAHCTBO.
[TonsitTue 006 aKCMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU
Y CIICJICTBUS U3 HUX.

B3anMmHOe pacrnonokeHue TMpsAMBIX B INPOCTPAHCTBE: IEPECEKAIOIIMNECS,
napasjenbHbIe U CKpenMBaronmecs npsamele. [lapamienbHOCTh TPAMBIX U INIOCKOCTEN
B NPOCTPAHCTBE: MapajuiesibHBIE MPSMbIE B MPOCTPAHCTBE, MAPaJIEIBLHOCTh TPEX
MPSMBIX, MAPAUICTBHOCTh IMPSMOM M IUIOCKOCTH. YTJbl C COHAIPaBICHHBIMU
CTOPOHAMH, yrojJ MEXAY MPSMBIMUA B IPOCTPAHCTBE. [lapaiielbHOCTh MIIOCKOCTEN:
napajielbHble IUIOCKOCTH, CBOMCTBA NapauleNbHBIX IUIOCKOcTen. [Ipocreitmme
MPOCTPAHCTBEHHBIE (UTYpPHl HA IJIOCKOCTH: TETpadaAp, KyO, MapaUie/ienumen,
MTOCTPOECHUE CEUEHUM.

[lepnieHIUKYISAPHOCTh TPSAMOM M IUIOCKOCTH: TNEPHEHAUKYJSPHBIE MPSMbIC
B IIPOCTPAHCTBE, IPSIMBIE MMApAJUIEIbHBIE U IEPIEHAUKYIISIPHBIE K TIJIOCKOCTH, IPU3HAK
MEPNEHIUKYJIIPHOCTU TPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHINKYIIIPHON
IJIOCKOCTH. YTJIbl B MIPOCTPAHCTBE: YIOJI MEXIY IPSMOU U TUIOCKOCTBIO, IBYTPaHHBIN
YTOJI, IMHEWHBIN YroJI IBYTPaHHOrO yria. [lepreHauKysap u HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JO TJIOCKOCTH, PacCTOSIHHUE OT MPSIMOW J10 TUIOCKOCTH, MPOEKIUs (GUTYpbI
Ha TUIOCKOCTh. [IepneHInKyIsIpHOCTh IUIOCKOCTEW: MPHU3HAK MEPIECHAUKYIIPHOCTH
JBYX IJTOCKOCTEN. TeopeMa o TpEX MeprneHauKysipax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTBI MHOTOI'PAHHUKA, BBIITYKIIBIE U
HEBBINYKJIbIE MHOTOIPaHHHMKH, pa3BEPTKAa MHoOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, TpaHU U OCHOBAHUS TPHU3MBI, MpsSiMas W HAKJIOHHAs MPU3MbBI, OOKOBas H

IIOJIHAST TTIOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsaMOYyroJbHBIN NapaJUIEIEIUIIE T
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U ero cpoucrtsa. [lupamuaa: N-yronpHas nupaMmuaa, rpaHd ¥ OCHOBAHUE IUPAMUBI,
OOKOBasi M MOJHAasl MOBEPXHOCTh NMUpPaMUbI, NpPaBUIbHAS U YCEUEHHAs MUPaMMJIA.
DOJeMeHThl TMpU3Mbl WU NHUpaMuAbl. [IpaBUIbHBIE MHOTOTPpAaHHHUKHU: IIOHATHE
IIPaBUJIBHOIO MHOTOTPAaHHMKA, IpPAaBWIbHAS NpPU3Ma W TpaBUiIbHAs INHPAMHUIA,
IpaBUJIbHAS TPEYroJibHas MUpaMUJia U MpaBUIbHBINA TeTpajap, Kyo0. IIpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTadAp, NOAEKAdAp U uKocasap. CedueHus mpu3Msl
Y IUpaMUbl.

CumMeTpuss B TPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, TPAMOM,
IJIOCKOCTU. DJIEMEHTHl CUMMETPUU B NMHUPAMHUIAX, MapajuleIenuneaax, IpaBuiIbHbIX
MHOTOI'paHHUKaX.

BoruncieHne 371eMEHTOB MHOTOIPaHHUKOB: péOpa, nuaroHany, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH M TMOJHOW IOBEPXHOCTH MPSAMON NPU3MBI, ILIOLIAIb
OCHOBaHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM Mpu3Mbl. [lnomans 60xkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHOM IHpaMUIbl, Teopema O IUJIOAau
yceuénHo nupamuibl. [lonarue 06 00bEmMe. O0BEM MHpaMUIbl, TPU3MBIL.

IlonoOuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXIAY IUIOIAISIMU
MOBEPXHOCTEM, 00bEMaMU OTOOHBIX TEJL.

11 KVIACC

Tena Bpamenust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yolUe TUIMHAPUYECKON MOBEPXHOCTH,
OCh IUIUHApUYECKON moBepxHOoCcTH. LunuHap: ocHoBaHMsS ¥ OOKOBasi MOBEPXHOCTb,
oOpa3zyolias u 0Ch, IJIONIAbL OOKOBOM U MOJHOW MOBEPXHOCTH.

Konuueckast moBepXxHOCTh, 00pa3yoline KOHUYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOH nmoBepxHocTU. KoHyC: OCHOBaHUWE U BepIIMHA, 00pasyrolas u
OCb, IIJIOIIA/Ib OOKOBOM M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolye u
BBICOTA, OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa um map: ueHTtp, paamyc, AHAMETP, IUIONIA[b TOBEPXHOCTU C(ephl.
B3anmuoe pacronoxenue cepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
106 cephl.

N300pakeHre Ten BpalleHus Ha TUIOCKOCTU. Pa3BEépTka MUIMHIpA U KOHYCA.

KoMOunHanmu Ten BpallleHuss U MHOTOTPaHHUKOB. MHOrorpaHHUK, OMUCaHHBIH
okoJ10 cepsl, chepa, BIMCAaHHAS] B MHOTOI'PAHHUK, UJIH TEJIO BpAIICHUS.

[Tonsatue 06 o0nEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00bEME
PSIMOYTOJILHOTO TapajuieNienumnesa u cienctsus u3 He€. O0bEM MUIMHAPA, KOHYCA.
O06BEM mapa u wiomaas chepsl.

[lonoObHpie Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY —IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenusa nuimHapa (mapajuiesIbHO U MEPIEHIUKYISIPHO OCH), CEYEHUs] KOHYyCa
(mapasnenbHOe OCHOBAHUIO U MIPOXOISIIEE Yepe3 BEPIINHY), CEUCHUS 1Iapa.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd U B npocTpaHcTBe. CIIOKEHUE M BBIMMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4WCio. PasnoxkeHwe BeKTopa IO TPEM HEKOMIUIAHAPHBIM
BekropaM. [IpaBuno mapaymenenunena. Pemenue 3amad, CBA3aHHBIX ¢ IPUMEHEHHEM
IIPABUJI IEWCTBUM C BeKTOopamu. [IpsMoyronpHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunats! Bektopa. [Ipocreimme 3a1aun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPaMH.
CkansgpHoe NpPOM3BEACHUE BEKTOPOB. BblMCIEHHE YIVIOB MEXIy HIpIMBIMH U
IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIA METO/ IIPH PELLICHUN T€OMETPUYECKUX 3a1a4.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kijacce o0OYyJarOnIuiics TONYYHT CICTYIOIINE
MIPEIMETHBIC PE3YyJIbTATHI:

OTIEPHPOBATh MOHATUSIMU: TOUKA, TIPsIMasi, TIIOCKOCTH;

NPUMEHATh aKCHOMBI CTEPEOMETPHUU U CICACTBHS M3 HUX MPH PEHICHUH
TEOMETPUICCKUX 3a]1aY;

OTIEPHPOBATh MOHATUSIMHU: MAPATUICITBHOCTh U MEPICHIUKYISAPHOCTD MPSIMBIX U
TJIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aUMHOE  PACIOJIOKECHHUE TPSAMBIX M IUIOCKOCTEH
B ITPOCTPAHCTBE;

OTIEpUPOBATh MOHATUSMHU: JABYI'PAHHBINA YTOJ, TpPaHWU JIBYIPAHHOTO YTJa, peOopo
JIBYTPAHHOTO YTJIa, IMHEWHBIN yroJl ABYrPAaHHOTO YTJia, TpajyCHasi Mepa JIByTrpaHHOTO
yria;

ONEpUPOBATh TOHATUSIMHU: MHOTOTPAHHUK, BBITYKJIBIA W  HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUJILHBI MHOTOTPAHHUK;

pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MHMpaMua, TpU3Ma,
MPSMOYTOJIBHBIN TIapasuiesienune, Ky0);

KJIaccu(puIMpoBaTh MHOTOTPAHHHUKH, BHIOMpAsi OCHOBAHUS JJIs Kiaccuukarmm
(BBITTYKJIBIE U HEBBIMTYKJIbIE MHOTOTPAaHHUKH, TIPAaBUJIHbHBIE MHOTOIPAaHHUKH, TIPSMBIE U
HAKJIOHHBIC TTPU3MBI, TTapaJIIeIICIIUIIC b );

OTIEpUPOBATH MOHATHSIMU: CEKYIIIasl TNIOCKOCTh, CECUCHHE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHIIAIIB TTOCTPOCHUSI CEUCHUM, UCIIONIBb3YsI METO/T CIIC/IOB;

CTPOUThH CEUCHUS] MHOTOIPAHHHKOB METOJ[OM CJIEJOB, BBITIONHATH (BHIHOCHBIC)
IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY,
CHU3Y;

peliaTh 3a7a4d Ha HaXOXJIEHHWE T€OMETPUYECKUX BEIMYMH MO 00pasliaM Hid
QIrOpUTMaM, TPUMEHSASI M3BECTHHIE AHAJTUTUYECKHE METOABl TMPH PEIICHUU
CTaHJAPTHBIX MATEMATHYCCKUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUA MEXIY ABYMS
TOYKaMH, OT TOYKH J0 MPSIMOM, OT TOYKH JI0 TJIOCKOCTH, MKy CKPEIIHBAIOIITUMUCS
PSIMBIMU;

pelIaTh 3aJa4d Ha HAaXOXJICHWE T'€OMETPUYCCKUX BEIMYHMH IO 00paslaM WA
QIrOpUTMaM, TPUMEHSSI M3BECTHHIE AaHAJIUTHYECKHE METOAbl TIPH  pEIIeHUU
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CTAaHJAPTHBIX ~ MATEMATHYECKUX  33Ja4 Ha  BBIUMCIEHUE  YIJIOB  MEXIY
CKPEILHUBAKOLIUMUCS MPAMBIMU, MEXIY NPSIMON U IIJIOCKOCTBIO, MEXKY IIIIOCKOCTSAMM,
JBYTPaHHBIX YTJIOB;

BBIUMCIAATh OOBEMBI M IUIOMIAAM MOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma,
NUpaMuja) ¢ MIPUMEHEHHEM (POpMyJI, BBIUUCIIATh COOTHOLIEHUSI MEXAY IUIOIMIAIsIMU
MOBEPXHOCTEM, 00bEMaMU OTOOHBIX MHOTOTPAHHUKOB;

OIIEpUPOBATH NOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U TUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MIJIOCKOCTh CHMMETPUU (DPUTYPBI;

U3BJIEKATh,  NpPEoOpa3oBbIBaTh M HHTEPHPETUPOBATH  HMH(OpPMAIUIO
O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
pPUCYHKax;

MPUMEHSTh TeOMeTpruYecKue (PakThl A PEUICHHUs] CTEPEOMETPHUECKUX 3a/1ad,
IPEANOJAaraluX HECKOJIBKO IIAroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHUS 33JaHbl
B SIBHOU (hopme;

NPUMEHATh  MPOCTEUIIME  NPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

MPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHATh TOJIYYEHHbIE 3HAaHUS HA MPAKTUKE: aHAJIU3UPOBATh pealbHbIE
CUTyallUd M TPUMEHSTh HW3YYECHHbIE NOHATUS B MPOIECCE IOMCKA pPEelIeHUs
MaTeMaTH4ecku c(hopMyIMpOBaHHON MPOOIEMbl, MOETUPOBATh PeaTbHbIE CUTYAIUU
Ha $3bIKE TE€OMETPUH, HCCIENOBATh MOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM
reOMETPUYECKUX TMOHATUM U TEOpeM, ammapara ajireOppl, pemiarb MPaKTUYECKUe
3aJ1a4M, CBSI3aHHbBIE C HAXOXK/IEHUEM I'€OMETPUYECKUX BETUUMH.

K kon1y o0yuenus B 11 kiaacce oOydaromuiicss HayquTCs:

ONEepUPOBATh TMOHATUSAMU: IWIMHIPUYECKAash TMOBEPXHOCTh, 0Opa3yrolue
UINHIPUYECKON MOBEPXHOCTH, LUIUHAP, KOHUYECKAs! MOBEPXHOCTh, 00pa3yroune
KOHUYECKON MOBEPXHOCTH, KOHYC, cpepruecKasi TOBEPXHOCTh;

pacrno3HaBaTh Tena BpalleHus (UUIUHIp, KOHYyC, chepa u map);

OOBSICHSTH CIIOCOOBI MOJTYYEHUS TNl BPAIICHUS;

KJ1acCu(UUIUPOBATH B3AUMHOE PACIOJIOKEHHE CPepbl U TIIOCKOCTH;

OTIepHpPOBATh MOHATHUSIMH: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CeTMEHTA, IIapOBOM CJIOW, OCHOBAHME IAPOBOIO CJIOS, BBICOTA IIAPOBOrO CIIOS,
IapOBOM CEKTOP;

BBIUUCIISATh OOBEMBI U TUTOIIAIU TOBEPXHOCTEH TeJ BpallleHHUs, TEOMETPUUECKUX
TN ¢ MpUMeHeHrueM (Gpopmyi;

OTIePHPOBATh MOHATHSIMHU: MHOTOTPAaHHUK, BIUCAHHBIA B chepy M ONMUCAHHBIN
okoJ10 cepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK WA TEJI0 BPAIIEHUS;

BBIUUCIIATh COOTHOIICHHUS MEXAY IUIOAAsIMU IOBEPXHOCTEH M 00BEMaMu
MMOJOOHBIX TEI,
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U300paXkaTh H3y4aeMble (GUTYPEl OT PYKH H C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITIOJHATE (BBIHOCHBIC) TUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUS;

M3BJIEKATD, WHTEPIPETUPOBATH U mpeoOpa3oBHIBATH g YENIZ
O TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKAX;

OTIEpUPOBATH MOHATHEM BEKTOP B IMTPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBUS CIIOKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpA HA YHCIIO, OOBICHATH, KAKUMHU CBOMCTBAMH OHM 00J1aalo0T;

IPUMEHSTH TIPABUJIO MapaJlICICIUIIC Ia;

OTIEpUPOBATh TOHATHUSIMH: JCKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIYJdb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, Yroid MEXIY
BEKTOpaMH, CKaJISIPHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILJIAHAPHBIC
BEKTOPBI;

HaXOAUTh CYMMY BEKTOPOB M IIPOM3BEACHHEC BEKTOpa Ha YHCIIO, YTOJd MEKIY
BEKTOpaMH, CKAJIPHOEC TPOW3BEICHHE, pACKIAIbIBaTh BEKTOp IO  JABYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3aJ1aBaTh IIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

MIPUMEHSATh T€OMETPUICCKHEe (aKTHI JJIs PEIICHUS CTEPEOMETPHUECKUX 3ajad,
MIPEATOJIaralonX HECKOJBKO IIaroB PEIICHUsS, SCIIM YCIOBHUS MPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme;

pemarh MPOCTEHIe TeOMETPUUYSCKHE 3aJlaud Ha TPUMEHEHHE BEKTOPHO-
KOOPJIWHATHOTO METO/Ia;

pelIaTh 3a/1a4M Ha JOKA3aTeIbCTBO MATEMATHUYECCKUX OTHOIIEHUH U HAX0XKICHHE
TCOMETPUYCCKUX BEIMYHMH TI0 00pas3laM WM ajJrOpuTMaM, MPUMEHSS W3BECTHBIC
METOJIbI TIPH PEIICHUH CTaHIAPTHBIX MAaTEMATHICCKUX 3a71aY,

MPUMEHSATh  MPOCTEUIME  TPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a7a4;

MIPUBOJIUTH MMPUMEPHl MAaTEMATHIECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKHU3HHU,
pacmo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B MICKYCCTBE;

IPUMCHATh TIOJYYCHHBIC 3HAHHMS Ha TIPaKTHKE: aHAIM3UPOBAaTh pCallbHBIC
CUTyallUh M TPUMCHATh HW3YYCHHBIC IIOHATHS B TIPOIECCE ITOMCKA PEIICHUS
MaTeMaTH4ecKH chOpMYIUPOBAHHOMN MPOOJIEMbI, MOJICTUPOBATh PeabHbIC CUTYaIlUU
Ha S3bIKE TEOMETPUM, HCCJICAOBaTh IOCTPOECHHBIE MOJIEIM C HCIOJIb30BAaHUEM
TCOMETPUYCCKUX TOHATUH M TEOpEM, ammapara anreOpbl, pemratb MPaKTHIECKUE
3a71a4¥, CBSI3aHHBIE C HAXOXKICHUEM I'eOMETPUYECKUX BEJTUINH.
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10 KJIACC
HammenoBanue pasznena  [KomnuecTBo OcHOBHOE cofiepKaHne OCHOBHBIE BUJIBI ACATEILHOCTH
(Temnl) Kypca 4acoB o0 y4JaroImmxcs
BBe/ieHHE B CTEPEOMETPHUIO 10 OCHOBHBIC TTOHSTHUS CTEPCOMETPHU: AKTYaJIU3UPOBATH (PAKTHI U METOIBI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpaHcTBo. [IpaBuina nuzodpaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, apaJIeTbHBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MTpAMast
U TJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
M300paKeHNEe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxkax. HauanbHble cBeIeHUS

0 KyOe ¥ TupaMujie, ux pa3BEPTKU

u mojenu. CeueHrss MHOTOIPaHHUKOB.
[TonsiTve 00 aKCMOMAaTUYECKOM
MIOCTPOECHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUU U CIICICTBUS U3 HUX

TUTAHUMETPUH, PEIIEBAHTHBIE TEME.
IMoxyuyaTh npeacTaBiaeHus

0 MPOCTPAHCTBEHHBIX (PUTYypaX,
pazOupath NpocTerIlue nmpaBuiIa
U300pakeHus dTUX QUTyp.
HN300paxaTh NpsIMYIO U IIOCKOCTh
Ha PUCYHKE.

PacnozHaBaTh MHOTOIpaHHUKH,
nupaMuay, Kyo, Ha3pIBaTh X
HJIEMEHTHI.

JeaaTb pUCyHOK Ky0a, MUpaMU/Ibl,
HAXOJUTh OIMNOKHA B HEBEPHBIX
HU300paKCHUSX.

3HAKOMUTBHCSH C CEUCHUSAMM,

C METOJIOM CJIEJIOB; UCIOJIb30BATh
JUISL IOCTPOEHUS CEUEHUS METO]T
CJIEZIOB, KPATKO 3alHChIBATh IIaru
MOCTPOEHUS CEUEHUS.
Pacno3naBarhb BUJ] CCUCHUS
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Ky0a, HaXOAUTh IIJIOIA/b
CCUCHMUS.

HUcnoas3oBarhb nogodue mnpu
pEIICHUH 33129 Ha TTIOCTPOCHHE
CECUCHUM.

3HAKOMUTBCHA C AKCUOMATHYECKUM
OCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJICJICTBUSMHU U3 HUX.
NirocTpupoBaTh aKCHOMBI
PUCYHKaMU U MIpUMEpaMu

13 OKPYXKaroIe 00CTaHOBKHU

[IpsiMBI€ 1 TNIOCKOCTH 12 B3anMHO€ pacronokeHne npsimbIxX AKTYyaJU3UpPOBATh PAKThl U METO/BI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: IEepeCeKaroIuecs, IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
[lapanienbHOCTh IPSIMBIX NapajuIeIbHbIE U CKPEIIMBAIOIINECS IIPOBOJIUTH AHAJIOTHUU.
U IUIOCKOCTEN IIpSIMBIE. IlepeuncasiTe BO3MOXKHbBIE CLTOCOOBI
[lapaiebHOCTD IPSIMBIX PacCIIOIOKEHHUS ABYX MPSAMBIX
U IIJIOCKOCTEHN B IIPOCTPAHCTBE: B [IPOCTPAHCTBE, ULUIKOCTPUPOBATH UX
NapaJuIeIIbHBIC MTPSMBIC Ha [IpuMepax.
B IIPOCTPAHCTBE; apajuIeIIbHOCTh JdaBaTb onpeaejieHnue
TPEX MPSAMBIX; MMAPAJUIENBHOCTb CKPEILIMBAKOIIUXCA MPAMBIX,
MPSIMOM U TUIOCKOCTH. Y TJIbI dbopMyIMpoBaTh MpPU3HAK

C COHAIIPABJICHHBIMU CTOPOHAMM; YT OJI CKPCIIMBAIOIINXCA ITPAMBIX
MCXKAY IMPAMBIMH B IIPOCTPAHCTBC. W IIPUMCHSATL €ro Ipu pCIICHUN
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[TapannenbHOCTh MIIOCKOCTEM:
HapaJlyIeNIbHbIE IUIOCKOCTH; CBOKCTBA
MapaJUIEIbHBIX TUIOCKOCTEM.
[Ipocreiinme NpocTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTU: TETPAdIp, KyO,
napajJiesienuIe]]; IoCTpOeHUe
CCYCHUU

3a/1ad4.
PacnosnaBarp npusMmy, Ha3bIBaTh €€
3JIEMEHTHI.

Crtpours ceueHus npu3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeuncasiTe BO3MOXKHbBIE CLTOCOOBI
B3aMMHOI'0 PaCIIOI0KEHUSA PAMOU

U IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTDH COOTBETCTBYIOIIUE
IIPUMEPBI U3 PEAIbHON JKU3HH.
JdaBaTh onpeaeieHue
NapaJUIETbHOCTH MIPAMON

Y TTIOCKOCTH.

®opmyJIMpOBATH NPU3HAK
NapaJUIETbHOCTH MTPAMON

Y IUIOCKOCTH, YTBEPKICHUE O IIPAMOU
MEPECECYCHUS IBYX TIIIOCKOCTEM,
IIPOXOAALIUX Yepe3 NapaljieabHbIe
IIpsIMBIE.

Pemarh npakTruueckue 3a1auu

Ha MOCTPOCHHUE CEUYCHUH
MHOTI'OTPaHHUKA.

OO0BACHATH CiTydau B3aUMHOTO
PaCIIOJIOKEHHUS TNIOCKOCTEM.

JdaBathb onpejaejieHue napauiebHbIX
IIJIOCKOCTEN; MPUBOAUTD IPUMEPHI
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U3 PEAIbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, UJUTIOCTPUPYIOLINE
MapajyIeIbHOCTh MIIOCKOCTEM.
HUcnonb3oBaTh NpU3HaK
NapaJyIeIbHOCTH JABYX MJIOCKOCTEH,
CBOWCTBA MapajuIeJIbHbIX IUIOCKOCTEN
IIPU PELICHUH 3a]1a4 Ha ITOCTPOCHHUE.
OO0BbACHATD, UTO HA3bIBAETCS
MapajuIeIbHbIM MPOEKTUPOBAHUEM

Y KaK BBINIOJIHAETCA MPOEKTUPOBAHUE
(Guryp Ha MmJIOCKOCTb.

HN300paxaTh B mapauieaIbHOU
MPOEKIMH pa3IuIHbIC
reoMeTpu4ecKue (PUrypsl.
MoaenupoBaTh pealibHbIE CUTYallMU
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOAEIIU

C UCIIOJIb30BAHUEM FEOMETPHUECKUX
IIOHSATUM.

Hcnonb3oBaTh Npy pelieHnN 3a1a4
Ha IOCTPOEHUE CEYCHU M TTOHATHE
NapajyIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJlIeIbHbIX MPSIMBIX
Ha IJIOCKOCTH
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[leprieHAUKYISIPHOCTD MPSMBIX
U TUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPAMOU

Y IJIOCKOCTH: NEPIIECHINUKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSAMBbIC
IapaJuIeIIbHbIE U NIEPIICHIUKYIIIPHbIE
K IUIOCKOCTH, IPU3HAK
MEPIEHANKYJIIPHOCTH MPAMON

Y IUIOCKOCTH, TEOPEMA O MPAMOU
NEPIEHIUKYJIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
paccTOAHKUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOAHKE OT IPAMOU O INIOCKOCTH

AKTyanu3upoBaThb (HakThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OO0BbACHATD, KAaKOW YroJl Ha3bIBaETCA
YIJIOM MEXKY IEPECEKAIOITUMHUCS
MPSMBIMH, CKPEITUBAIOIIIUIMHUCS
MPSAMBIMH B ITPOCTPAHCTBE.

JdaBarb onpeneneHue
NEPNEHUKYJIIPHBIX MPSIMBbIX

Y NIPSIMOU, MEPIICHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel MexXIy
CKPEIIMBAIOITUMHUCS MPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoAuTH IPUMeEPHI U3 PEATTLHOU
YKU3HH U OKpYKaroleid 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
NEePHEHIUKYIISIPHOCTD MPSMBIX

B [IPOCTPAHCTBE

Y MIEPIEHNKYISPHOCTD MPSMOU

K IJIOCKOCTH.

®opmyJHpoBATH TPU3HAK
NEePHEHIUKYIIIPHOCTH MPSMOUN

U TJIOCKOCTH, TPUMEHSTh €ro Ha
MPaKTUKE: OOBSICHATH
MEePIeHIUKYIIPHOCTH pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTh JJIIUHY
JTuaroHaiy Kkyoa. BeaucisTe BRICOTY
IIPAaBWJIBHOM TPEYTOJIbHOU

Y MIPABUJIbHOU YETBIPEXYTOJIbHOU
ApaMHU/I 10 JUTHHAM pEoep.

PemiaTp 331241 HA BBIYMCIICHUS,
CBSAI3aHHBIE C MTEPIEHINUKYJSIPHOCTBIO
PSAMOM U TIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELLICHUU
TJTAHUMETPUIECKHX (DAKTOB

Y METO/OB.

OO0BbsSICHATD, UTO HA3bIBAIOT
MEPIEHINKYJISIPOM U HAKJIOHHOU

Y3 TOYKH K IJIOCKOCTH;, POEKIIUEN
HAKJIOHHOM Ha TUIOCKOCTh. OOBSCHSTH,
YTO HA3bIBAECTCS PACCTOSTHUEM:

OT TOYKH J0 IIJIOCKOCTH; MEXKITY
napayieIbHBIMU MIOCKOCTSAMU; MEXKTY
MPSIMOU U TTAPAIIIETBHOM €U
IUIOCKOCTBIO; MEXITY
CKPEIIMBAIOIIUMHUCS ITPSIMBIMH.
HaxoauTh 3TH pacCcTOSIHUS B POCTHIX
ciy4asx B KyOe, mupaMuje, mpusme.
MoaenupoBaTh peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUU, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENIN

C HUCMOJIb30BAHUEM T€OMETPUUYECKUX
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TTOHSTHH.

Hcnonb3oBarh 1py pelICHUH 3a/1a4
Ha IIOCTPOEHUE CEYCHUHN TEOPEMY
[Tudaropa, cBOMCTBA IPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB

YTbl MEXAY IPSIMBIMU U
MJIOCKOCTSIMU

10

VYTIabl B IPOCTPaHCTBE: YOl MEXAY
IPSAMOM U IUIOCKOCTBIO; IBYIPaHHBIN
yroJ1, JJAHEUHBIN yroJI IBYTPaHHOT O
yria.

[lepneHIUKYIAPHOCTD IIOCKOCTEM:
IIPU3HAK [IEPIEHIUKYISIPHOCTH ABYX
mrockocret. Teopema o Tpéx
NEPIEHAUKYJIIpAx

AKTyaJaTu3upoBaTh (HaKThl 1 METOIbI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJINTH AHAJIOTHH.

/laBaThb onpeneeHue yria Mexay
IPSIMOU U TUIOCKOCTBIO,
(dopMynIupoBaTh TEOPEMY O TPEX
NEepIEeHANKYIIApax U 00paTHYIO K HEH.
HaxoauTthb yron Mexay npsiMmoun

U TJIOCKOCTBIO B MHOTOTPaHHUKE,
PAcCTOSIHHUE OT TOYKHU JI0 IPSIMOM

HAa IJIOCKOCTH, UCIIOJIb3YSl TEOPEMY

0 Tpéx nepneHaukysipax. Ilpooguts
Ha YepTexe NePIEeHIUKYISP: U3 TOUKH
Ha IOPSIMYIO; U3 TOYKH Ha MJIOCKOCTb.
JaBath onpeziesieHne JBYTPaHHOI0
yria U ero 3yeMeHToB. OObSICHATD
PaBEHCTBO BCEX JIMHEWHBIX YIJIOB
JBYTPaHHOT'O YIJIA.

Haxonurtpb Ha yepTeke IBYyTrpaHHbBIN
yroJi pu pedpe mupaMuibl, IPU3MBI,
napajuleIIeuIena.
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JdaBaTh onpeaejieHue yria Mex1y
IJIOCKOCTSIMM.

JdaBathb onpenesienue

1 (GopMYyJIMPOBATH NMPU3HAK
B3aMMHO MEPHEHIUKYISIPHBIX
TIOCKOCTEM.

Haxomurtp yriibl MeXy MIOCKOCTSIMU
B KyOe U nmupaMue.

Hcnmonb30BaTh NpH pelICHUN 3a1a4
OCHOBHBIE€ TEOPEMBI U METOBI
IJTAHUMETPHUH.

MopaenupoBaTh peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPUU, UCCIET0BATH
ITOCTPOEHHBIE MOJIENIH

C UCMOJIb30BAHUEM T€OMETPUUYECKUX
TTOHSTHM.

Hcnonb3oBaTh 1py pelICHUH 3a/1a4
Ha IIOCTPOEHUE CEYECHUH
COOTHOUIIEHHUS B MPSAMOYTOJIbHOM
TPEYT OJIbHUKE

MHOrorpaHHuKHu

11

[ToHsITHE MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHHUKA,
BBIITYKJIbIE U HEBBIITYKJIBIE
MHOT'OI'PAHHUKU; pa3BEPTKa
MHOTOI'PAHHUKA.

[Ipu3sma: N-yronwpHasi mpu3Ma; rpaHu

AKTYaJIU3UPOBATH (PAKTHI K METOIBI
IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
NMPOBOJAUTH AHAJIOTUH.

JdaBatpb onpenesieHue
napajuiesyienuie/ia, pacno3HaBaTh €ro
BHJIbI U U3Y4YaTh CBOMCTBA.
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Y OCHOBAHUS MPU3MBI; MIpsiMast
Y HaKJIOHHAsI TPU3MBbI; OOKOBast

Y TOJTHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MpIMOYroJIbHbBIN
MAPAJLICIIETIUIIE] U €0 CBOMCTBA.
[Tupamuna: N-yroiapHas nupamuia,
I'PaHU U OCHOBAHUE NTUPAMU/IBI;
OOKOBas U MOJTHAsI TOBEPXHOCTh
MMAPAMU/IbL; IPABUIIBHAS U YCEUEHHAS
ApaMHU/Ia.

DJIEMEHTBI PU3MbI U TTUPAMU/IBI.
[IpaBUsIbHBIE MHOTOT PAHHUKH
MOHATHUE MPABUIBHOTO
MHOTOI'PAHHUKA; MPABUJIbHAS MTPU3Ma
Y [IpaBUJIbHASI TUpaMU/Ia; PaBUIIbHAS
TpEyroJibHasi MupaMuaa

U TIPaBWJIbHBIN TETPAdIP; KYO.
[IpeacraBieHue O MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’JIp, NTOAEKa AP
Y UKOCAa3/Ip.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBLHO TOUYKH,
MPSAMOM, TJIOCKOCTU. DJIEMEHTBI
CUMMETPHUH B TUPAMHUJIAX,
napasenenueaax, mpaBUuIbHbIX
MHOTOI'PAHHUKAX.

JaBaTh onpeaeneHue NupaMu/ibl,
pacmo3HaBaTh BUJIbI TUPAMU/I,
(¢opmyanpoBarthb cBolicTBa pédep,
rpaHer U BBICOTHI IPAaBUJILHOU
MUPaMUJIBI.

Haxoaurh miomanb NOJIHOM

1 OOKOBOM MOBEPXHOCTH MTUPAMHUIBI.
JdaBarb onpenesneHne yCEUEHHOM
MMAPAMUJbI, Ha3bIBaTh €€ JIEMEHTHI.
D opmMyJHpPOBATH TEOPEMY

0 TIoIaAu OOKOBOM MOBEPXHOCTH
IIPAaBWJIbHOM YCEUEHHOMN ITUPAMUIBI.
Pemartsb 3372491 Ha BRIYHCIICHUE,
CBSI3aHHBIE C MUPAMUJAMHU, & TAKKE
3a71a4M HA IOCTPOECHUE CEYEHUM.
JdaBathb onpeaejieHue IpU3MBblI,
PacCImo3HaBaTh BUJIbI IPU3M,
U300pasKkaTh IPU3MbI Ha YEPTEKE.
Haxoaurts 1uiomaab DOJTHOW WIN
OOKOBOI TOBEPXHOCTH MPU3MBI.
HN3yuyats cooTHOLIEHHS Diliiepa
Ui yucna pédep, TpaHeil U BepIInH
MHOTOTpaHHUKA.

N3y4yath BUIbI TPaBUIIbHBIX
MHOT'OTPaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPaHEM.
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BrrancrieHue 351eMEHTOB
MHOTOTPaHHHUKOB: pEéOpa, TUAroHAIH,
yribl. [Inomaae 60KoBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPSIMOU
IIPU3MBI, TUIOIIAJAb OCHOBAHUI, TEOpEMA
0 OOKOBO¥ TTIOBEPXHOCTH TIPSIMOI
npu3Mbl. [lnomaae 60koBoi
MOBEPXHOCTU U MIOBEPXHOCTH
MIPABUJILHOM MUpaMUbl, TEOpEMA

O TIOIIAAX OOKOBOM TOBEPXHOCTU
YCEUEHHOW MTUPaMUIbI

HN3yuyaTb cuMMETpHUIO
MHOT'OTPaHHUKOB.

OO0bsICHATD, KaKH€ TOYKU
Ha3bIBAIOTCA CUMMETPUIHBIMU
OTHOCUTEJILHO TAHHOM TOYKH, IIPAMOU
WJIA TIJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OChIO0 WJIM TIJIOCKOCTHIO
CUMMETPHUH (QUTYPHI.

IIpuBoauTH NPUMeEPHI
CUMMETPHUYHBIX (DUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJIC.

MogaenupoBaTh peajibHbIC CUTYAIIUH
Ha s13bIKE T€OMETPUH, UCCIIE0BATh
MOCTPOEHHBIE MOJIETTU

C MCIIOJIB30BaHUEM I'€OMETPUUECKUX
MTOHSATHH, UCITOJIL30BaTh MO100MeE
MHOTOI'PAaHHUKOB

OOBEMBI MHOTOI'PaHHHUKOB

[Tonstue 06 00bEMe. OOBEM
UPAMU/IBI, TPU3MBI

AKTyaJaIu3upoBaTh (HaKThl 1 METO/bBI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATH, KaK U3MEPSIOTCA
00BEMBI TEIT, TPOBOIS AHATIOTHIO

C U3MEPEHHUEM TUIOMIAJCH
MHOT'OYTOJIbHUKOB. POPMYJIHPOBATH
OCHOBHBIE CBOMCTBa 0OBEMOB.
N3y4yarh, BHIBOAUTH (POPMYIIbI
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00BEMa MPSIMOYTOJILHOTO
napajiyiesienuIies1a, IPU3MbI

Y TTHPaMUJIBL.

Boruncasatb 00bEM TPU3MBL

Y TTUPaMUJIBI TTO MX DJICMCHTAM.
IpumenaTs 00BEM IS perieHus
CTEpPEOMETPUYECKHUX 3a/1a4 U

JUTSI HAXOXKJIEHUSI TEOMETPUUECKUX
BEJIMYHH.

MonenupoBaTth peajibHbIE CUTYallUU
Ha SI3BIKE TECOMETPUH, HCCJIEI0BATH
MOCTPOEHHBIE MOJIENIU

C UCTIOJTb30BAHUEM T€OMETPHUCCKHIX
MTOHSTHM

[ToBTOpEHME: ceueHus,
PACCTOSHUSA U YTJIbI

[TocTpoeHue ceuenuii

B MHOT'OTPaHHHUKE.

Brruuciienue pacCTosSHUAM: MEXTY
JIBYMsI TOYKaMH, OT TOYKH J10 MIPSIMOHU,
OT TOYKH JI0 TIJIOCKOCTH; MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH.
Brruncienne yrioB: Mexay
CKPELIUBAIOIIUMHUCS IIPSIMBIMU,
MEXKy IPSAMOU U IIJIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMH

CTpouTh ceyeHue MHOTOrpaHHUKA
METOJIOM CJIEJIOB.

JdaBaTh onpeaesieHue pacCTOSIHUSA
Mexay purypamu.

Haxomurtb paccTosiHue MeXay
NapajyIeIbHBIMHU IJIOCKOCTSIMH,
MEXAY IUIOCKOCTBIO U TapasiieIbHON
e MPAMOM, MEKITY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.
CTpouts JIMHENHBIN yrona
JIBYTPAHHOTO yTJia HAa YepTexKe
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MHOI'OI'paHHHUKA 1 HAXOAUTb €TI0
BCJIIMYUHY.

HaXO)II/ITI) YIJibl MCXKAY IIJNIOCKOCTAMUA
B MHOI'OI'paHHHKAaX

OBHIIEE KOJIMHECTBO
YACOB I10 I[TPOTPAMME

68
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11 KJIACC
HaunmenoBanue paznena  [KonnuecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BUJIBI I€SITEILHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKThI K METOIBI

JTUAMETP; TUIOIIA/(b TOBEPXHOCTH
cdepsl. BzaumHoe pacnonoxenne
cepsl U MIOCKOCTH; KacaTellbHast

IJIOCKOCTD K cdepe; miomaas chepsl.

N3o00paxenue chepsl, mapa
Ha TUTOCKOCTH.
Ceuenus mapa

MJIAHUMETPUH, PEJICBAHTHBIC TEME,
NMPOBOAUTH AHAIOTHUHU.

JlaBaTh onpenenenns chepsl U mapa,
UX LEHTpPA, paguyca, 1nameTpa.
Onpeneasitb chepy Kak Gurypy
BpalCHUsI OKPYKHOCTH.
HccaenoBarps B3auMHOE
pacnoJiockeHue chepbl 1 TIOCKOCTH,
IBYX cdep, WLTICTPUPOBATH 3TO

Ha yepTekax U pUCYHKaX.

@ opMyJIUPOBATH ONPE/ICIICHUE
KacaTeabHOM MIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KACATEIbHON
IJIOCKOCTH.

3HAKOMHTBHCH C T€OJEC3UNYECKUMU
TUHUSMHA Ha cepe
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[Hunuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh LIWJIMHAPUYECKOM
noBepXHOCTH. [{unuHap: OCHOBaHUs
1 OOKOBasi TOBEPXHOCTb,
oOpa3yolas U OCh; IUIONIA/Ib
OOKOBOM M TIOJIHOM MTOBEPXHOCTH.
N306paxenue nuianHapa

Ha TI0CKOCTH. Pa3BépTka nuimHapa.

Ceuenus nummHApPA (MIOCKOCTHIO,
MapasjeIbHON WA
NEPIECHANKYISIPHON OCH IIUIMH]IPA)

OO0BbSICHATH, YTO HA3LIBAIOT
IWJINHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3y4arh, 00bSICHATD, KaK MOJTYyYUTh
OWIMHJIP MYTEM BpAICHUS
MPSIMOYTOJIbHUKA.

BuIBOAMTH, HCTIOJIB30BATH (OPMYJIIBI
IJIS1 BBIYMCJICHUS IOl OOKOBOM
MOBEPXHOCTHU IIUJIUH/IPA.

N3yuaTh, pacno3sHaBaTh pa3BepTKYy
HWIMHAPA.

N300paxaTh HUIMHAP U €r0 CEYEHUS
TIOCKOCTBIO, TPOXOSAIIEH YEPE3 €ro
OCb, MapajuICIbHON WIIN
MEPIIEHANKYJIIPHOU OCH.

Haxoaurhb ruiomaan 3TUX CEUSHUMH.
MoaenupoBarhb peabHbIE CUTYallUU
HAa SI3bIKE TEOMETPHUHU, UCCIIEA0BATH
MMOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSATUI

KoHnueckast moBEpXHOCTB,
o0pa3zyrolme KOHUYECKOM
IIOBEPXHOCTH, OCh Y BEPILIHHA
KOHUYECKON ITOBEPXHOCTH.
Konyc: ocHOBaHME 1 BepIIMHA,
oOpa3zyrolias ¥ 0Ch; IJIOINIA/Ib

OO0bACHATD, KAKOE TEJIO HA3bIBAIOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €0
DJIEMEHTBI.

N3y4yathb, 00bACHATD, KaK OJIYYUTh
KOHYC ITyTEM BpaleHUs
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOH M TIOJTHOM MOBEPXHOCTH.
VY ceuénnblil KOHYC: 00pa3yrouIye
Y BBICOTA; OCHOBAHUA U OOKOBast

MOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.

Pa3Béprka KoHycCa.

Ceuenust KoHyca (IIOCKOCTHIO,
IapaJuIeJIbHON OCHOBAHHIO,

U IJIOCKOCTBIO, IPOXOISILEH
yepe3 BEPILINHY)

MN300paxaTs KOHYC U €ro CEYEHHUs
IJIOCKOCTBIO, ITPOXOSILEN YePE3 OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYIISIPHOU

K OCH.

HN3yyarh, pacno3HaBaTh pa3BEPTKY
KOHYycA.

BoiBoauTh, HCNIOIB30BATH (POPMYITbI
JUTSL BBIYMCJICHUS TUIOIIA I OOKOBOM
IIOBEPXHOCTU KOHYCA.

HaxoauThb 1mjiomaagy ceUeHuH,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCA
WJIY TIEPIEHINUKYIIAPHBIX €70 OCH.
OO0bsACHATH, KAKOE TEJI0 Ha3hIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yathb, 00bACHATH, KaK €r0
MOJYYUTH ITyTEM BpALLICHUS
MPSMOYTOJIbHOM TPAaINEeUH.
BuiBoauTH, NpUMEHATH PopMyTy
JUTSL BBIYMCIICHMS TUIOIIA I OOKOBOM
IIOBEPXHOCTU YCEUEHHOIO KOHYCa

KoMmOuHarnus ten BpamieHus

¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK,
OMMMCaHHBIN 0KOJIO cepbl; cPepa,
BITMCAHHAs] B MHOTOTPAaHHUK WA

B TEJIO BpAIICHUS

AKTYyanIn3upoBaTh (HaKThl U METO/IbI
TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

Pewmiatb cTepeOMETpUUECKHE 3a0a4H,
CBSI3aHHBIE C TEJIaMU BpaILCHUS,
IIOCTPOCHUEM CEUECHUU TEJl BPALLICHUS,
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C KOMOUHAITUSMHU TEJl BpallleHUs

Y MHOTOTPAaHHHUKOB HA HaXOXKICHUE
F€OMETPUUYECKUX BEJTUYMH.
Hcnonb3oBarh Ipu peliCHUU
CTEPEOMETPUUECKUX 3a]1a4
MJIAHUMETpUUeCKue (DaKThl 1 METOIbI
3a/1a4d HA BBIYHUCIICHHUE

U JJOKa3aTeIbCTBO.

MopesmpoBaTh peajgbHbIE CUTyalluU
HA SI3bIKE TEOMETPUHU, UCCIIEA0BATH
MMOCTPOEHHBIE MOJIEIIH

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHATHMN

OO0BEMBI TEN

[Tonsatue 00 00BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJL.

OO0BEM UIMHIpA, KOHYCA.
O0bEM 1Iapa ¥ miIomab chepsl

AKTYyaJu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOAUTH aHAJIOTUHU.

BuIBoAMTB, HCNIOJIB30BATH (OPMYJIIBI
00BEMOB: TIPU3MBI, IIWIIUH]IPA,
MMUPAMUJIbI, KOHYCA; YCEUEHHOU
NUpaMU/JIbl ¥ YCEUEHHOTO KOHYCA.
Pemiates crepeoMerpuueckue 3a1aum,
CBSI3aHHBIE C BEIYUCIIEHUEM O0BEMOB.
DopMyJIMPOBATH ONPEICICHAE
IaPOBOr'0 CErMEHTA, IIApOBOIO CJIOA,
IapOBOI'0 CEKTOPA.
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IpumensaTs Gopmyisl
JUI HaX0XKJIeHUs1 00BEMOB IAPOBOTO
CErMEHTa, [IAapOBOI0 CEKTOpa

[Tono6HbIE TENa B MPOCTPAHCTBE.
COOTHOIICHHS MEXTY TUTOIIAIsIMU
MTOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX
Tem

Pemiath cTepeoMeTpUUECKHE 3a0a4H,
CBsI3aHHBIE C 00BEMOM I1apa

1 TIOIIAIbIO Cephl.
MopeaupoBaTth peajabHbIE CUTyallun
Ha S3bIKE TEOMETPUH, UCCIENOBATDH
ITIOCTPOECHHBIE MOJETHN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHATHUH.

AKTYaJIu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
ITPOBOJIUTH aHAJIOTHH.

Pewmiatb cTEpeOMETpPUUECKHE 3a0a4H,
CBSI3aHHBIE C COOTHOIIEHHEM 00BEMOB
Y TTOBEPXHOCTEH MOAOOHBIX TEJ

B IIPOCTPAHCTBE.

MopeaupoBaTth peajabHbIE CUTyaluU
Ha I3bIKE€ TEOMETPHUH, UCCIEN0BAThH
NOCTPOEHHBIE MOJIETTN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MIOHATUI

BexkTopbl 1 KOOpIMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miockoctu
U B npocTpanctBe. ClioxeHue
Y BBIYUTAHHE BEKTOPOB. Y MHOKEHUE

AKTYaJu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.
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BEKTOpa Ha 4ucio. Paznoxenue
BEKTOpA I10 TPEM HEKOMILIAaHAPHBIM
BekTopaM. [Ipasuio
napajuIeIenuIe 1a.

Pemenue 3amau, CBI3aHHBIX

C IPUMEHEHHUEM NPABUJI ACUCTBUN

C BEKTOpPaMH.

[IpsamoyronpHas cucrema KOOpAUHAT
B IpocTtpancTee. KoopauHatel
BekTopa. [Ipocreimue 3agaun

B KOOpJIMHATAX. Y TOJ MEXIY
BekTOopamu. CkansipHOe
IIPOU3BEICHUE BEKTOPOB.
Brraucnenue yrioB Mexay NpsMbIMA
Y IUIOCKOCTSIMM.
KoopanHaTtHO-BEKTOPHBIN METO/T
MIPY PEUICHUHU T€OMETPUUYECKHUX 3a/1a4

OnepupoBathb NOHATHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJIMpPOBATH NIPABUIIO
MapajuIeIIeNUIe1a IPY CI0KEHUN
BEKTOPOB.

CkiaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATH BEKTOP HA YUCJIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3THUX
omnepanui.

JaBatb onpeneneHre npsIMOyrojabHON
CHUCTEMBbI KOOPJAUHAT B ITPOCTPAHCTBE.
Beipa3urb KOOpIMHATHI BEKTOPA
yepes KOOPAUHATHI €ro KOHIIOB.
BeiBOaUTH, HCIIO/IB30BATH (pOpMYyJ1y
JUTMHBI BEKTOPA U PACCTOSIHUSI MEK Y
TOYKaMH.

Boipakars ckansipHOE MPOU3BEICHUE
BEKTOPOB YepE3 UX KOOPAUHATHI,
BBIYMCIISITh YTOI MEXAY JABYMSI
BEKTOpPaMH, ABYMS HPSIMBIMHU.
Haxoauthb yroim Mexxay npsiMoun

Y IUIOCKOCTBIO, YTOJI MEKY IBYMS
TIOCKOCTSIMU aHAJTMTHYECKUMHU
METOJIAMM.

BeIBOAUTH, HCNIO/IB30BATH (hopMYy.1y
PacCTOSIHUSL OT TOYKH JI0 TNIOCKOCTH
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[loBTOpEHue, 00001IEHNE 7 OcHoBHbI€ (DUrypsbl, pakTel, TeOpeMbl | Pemars npocreiinme 3aga4n
W CUCTEMAaTU3alNsl 3HAHUHI Kypca IJIJaHUMETPUH. 3a1auu Ha HaXOXJCHUE JIJIMH U YIJI0B
IUTAHUMETPUN U METOZBI UX B reOMETpUYECcKuX (purypax,
pELIEeHHUS. npuMeHsTh Teopemy [lugaropa,
OcHoBHBbIE (PUTYPBI, (PAKTHI, TEOPEMBI | TEOPEMbI CHHYCOB U KOCHHYCOB.
Kypca CTepeoMeTpuu. 3aauu HaxonuTs 10111a1b MHOTOYTOJIbHUKA,
CTEPEOMETPHUM U METO/IbI UX PELIEHUs] | Kpyra.
Pacno3HaBaTh no/100HbIE GUTYDHI,
HaXOJIUTh OTHOILIEHUS JUIMH
Y TUTOIIAJIEH.
Hcnonb3oBaTh Npy pelICHUN
CTEPEOMETPUUECKHUX 3a/1au (DAKThI
Y METOJIbI IUTAHUMETPUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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