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MMOACHUTEJIBHAS 3AIMUCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DemepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEHBSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[I03HABAaTEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIPABICHUU ITUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y o0yJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOTO M HACAIBHOTO, XapaKTepe OTPaKEeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHHUs,, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HAaNpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS MPHU PEIICHWH 3a/ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro ColHaibHOro ObITHA, (opMma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KA4yeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOHKCHUS 00pa3oBaHuUs
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEHIIIEeM BO3HUKHET HEOOXOJHMMOCTh B TE€OMETPUUYECKHX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kinaccax sBISIOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TE€OMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3Hbl€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMeEHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IF€OMETPUU: yMEHUE PACIO3HABaTh IIPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUAN aImapar JUisl PELIEeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO NO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O0pa3oB W  337a4 HAa  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE cozaeprKaTesbHble TMHUNA Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3zoBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSAMHU W HAaBBIKAMH OCYLIECTBIISIOCH ITOCJIEN0BATENBHO U MIOCTYNATENBHO, €
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA

10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajyielbHble W CKpelMBamIuecs mnpsaMble. llapainenbHOCTh MNPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: MapaJuIeIIbHbIC IJIOCKOCTH; CBOICTBA
napajiebHbIX TUIockocTei. [IpocTteifine mnpocTpaHCTBeHHBbIE (PUTYyphl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesienune/; IoCTPOCHUE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MMApPAJUICIbHBIE W NEPHEHAMKYJISPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJIAPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXKAY MPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOTO  yrJa.
[lepneHANKYIISlp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSTHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIM
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHThl Tpu3Mbl W nupamuibl. [IpaBusnibHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUWKA; NMpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIMPAHHHMKAX: OKTadp,
nonexasap u ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, TMPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Bbluncienre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,



IJIONIA/Ib OCHOBAaHUM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMON IPU3MBI.
[Inomans OOKOBOM ITOBEPXHOCTH M TOBEPXHOCTH IIPABWIBHOM IHUPAMMIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KJIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UUAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIAHJIPUYECKOW TMOBEPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: OCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETp; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N3o0pakeHue Tell BpallleHus Ha TII0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM I1apa u mIomaab chephl.

[Tono6nple Tema B mpocTpadcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApPa (MapaJUIEIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € Bekropamu. [IpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YToJl MekIy BekTopamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.
Brluncnenue yrioB Mexy MPSMBbIMU U TIOCKOCTAMHU. KoopanHAaTHO-BEKTOPHBIM
METOJ TIPH PEIICHUN T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4WI€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
NpoLenyp TpaxJaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJICHTUYHOCTH, YBAKEHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKCHUN HAYKH U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyayIIero.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peleHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

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

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOMSI; WHTEPECOM K
pasnmuuHbIM  chepaM  MPOECCHOHANBHONW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U



caMO00pa30BaHUI0 Ha NPOTSHKEHMHM BCEW KU3HU; T'OTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH ITPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHUECKON KYJIBTYPHl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHOU
Cpelpl, OCO3HaHMEM TJI00AJIbHOIO  XapakTepa 3KOJOTMYECKHX MpoOlieM;
OpHEHTaluell Ha NPUMEHEHHE MAaTEMATHYECKUX 3HAHWM Ul pElIeHUs 3a1ad B
o0nacTh OKpyKarlolled cpeabl, IUIAaHUPOBAaHHUS TMOCTYIKOB M OIIGHKH UX
BO3MOKHBIX ITOCJIEACTBUN JJIs1 OKPYKAIOIIEU CPE.IbI.

LleHHOCTH HAYYHOI'0 NMO3HAHUSA:

C()OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOLIECTBEHHOM MpPaKTUKW, [MOHUMAaHHUEM
MaTEMaTUYECKOM HayKh Kak c@epbl YEIOBEUYECKOW JESITENIbHOCTH, ITAloB €€
pa3BUTHA M 3HAYMMOCTH JUIA PAa3BUTHS IMBWIN3ALWH;, OBJAJAECHUEM SI3BIKOM
MaTeMaTUKU W MATeMaTUYECKOW KyJIbTYpOHM KakK CPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILECTBIATH IPOEKTHYH0 M HCCIEAOBATEIBCKYIO JESATEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl y4eOHOTO MpeaMmera
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1)  Vuueepcanrvnvie  noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJlaccu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEUHNIL;



e JeNaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJF30BaTh BOMPOCH KaK MCCIEAOBATEIHCKUH HHCTPYMEHT MO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IIPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TparuecK;

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

2)  Vhuusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH W (OPMYJIMPOBATh CYXICHHS B COOTBETCTBHH C
YCIIOBUSIMHU M TEJISIMH OOIICHHMS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOO



TOYKY 3pEHHsSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3aJ1a4yl, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOU TEMBbI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3inyue U CXOJICTBO MO3UIIUN; B
KOpPpeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJayd,  JKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIOJB30BAaTh  MPEUMYINECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MpU pENIeHUH yU4eOHBIX 3a/1a4; TPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensaTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CykaeHMs, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMBD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvuvie  pezynamuenvie  Oelicmeus, obecneyusarom

gbopmupoeaHue CMBLCII06bLX YCNIAHOBOK U HCUZHEHHBLIX HABLIKOB IUYHOCMU.

Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU TO3HABAaTEIbHON pediaeKcuH Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJIL THpolecca MU
pe3yapTara peleHnss MaTEMaTUIEeCKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3ylbTaTa ILEId U YCIOBUSAM, OOBICHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

10 KIIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHUS W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: ABYTPAHHBIM YIrOJI, TPaHU JBYTPAHHOIO YIJIa,
pedpo ABYTrpaHHOrO yIiia; JIMHEHHBIA Yrojl ABYTPAHHOIO yrja; rpaaycHas Mepa
JIBYTPaHHOTO yTJIA.

OnepupoBaTh TMOHATHSMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIbIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpaMuja; MpU3MA,
PSIMOYTOJIHBIN MapaJijiesIeuIe], Kyo).

KnaccuduumpoBarb ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPAaBUIIbHbBIC
MHOTOTPAaHHUKU; MPSMbIEC U HAKJIOHHBIE MPU3MBbI, TapAJUICTICIIUTICIbI ).

OnepupoBaTh MOHATUAMHU: CEKYIIas MIIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUN MEXIY JBYMSI
TOYKaMH, OT TOYKHM JO MpsAMOW, OT TOYKH [JO IUIOCKOCTH, MEXKIY
CKPEIMBAIOIIUMHUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl MPU PEIICHUU
CTAaHJAPTHBIX ~MATEMAaTHYECKUX 337a4 Ha BBIYUCICHUE YIVIOB  MEXKIY
CKpPCILMBAIOIIMUMHUCS MPAMBIMH, MEXKIY MPSAMOM U IUJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMyga) ¢ OpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOUICHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MOI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHSATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.



W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTs TeomeTpuueckue (HaKTbl i1 PEUICHUS CTEPEOMETPUUECKHUX
3aJ1a4, MPEANOJaratonX HECKOJIbKO IAroB PEIICHHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATP  MpPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4.

[IpyBoAUTH HpUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TMOHSATUA B IMPOLECCE IIOMCKA PpEIICHUs
MaTEeMaTUYeCKH CPOPMYIMPOBAHHON MPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCITI0JIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXO0K/ICHUEM T€OMETPUYECKUX BEJIMYUH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymomire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHMCAHHBIH B cdepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BbI4HChsTE COOTHOLIECHUS MEX]Y IUIOIAISIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.

N300paxaTh u3ydaemMbie (QUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BEIMOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEYEHUS TEJl BpAILLEHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE JOEHUCTBUSA CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAMHAT.

[TpumensaTh TeomeTpuueckue (HakThl Uil PEUICHUS] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO 1IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3agauM Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUW H
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYECHHBIE 3HAHWUS HA IMPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEeOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 [lepneHIUKYISPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 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 BpameHus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaunvecTBo yacoB JJIeKTPOHHBIE
11/-11 Tema ypoxa Beero Kontpoabubie Ilpakrn- uu@ppoBbIe
padoThI YyecKue o0pa3oBaTe/ibHbIE
padoTbI pecypchl
OcCHOBHbIE TIOHATHS CTEPEOMETPUU: TOUKA, IPSIMAasi, IIIOCKOCTb,
1 npocTpancTBo. [IpaBuia n3o0pakeHus: Ha pUCyHKaX: 1
M300pakeHMs MIIOCKOCTEH, MapauIeIbHBIX IPSMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
5 [TonsaTus: nepecekarouuecs MIOCKOCTH, IEPECEKAIOLIUECS 1
IpsiMasi ¥ IMII0CKOCTh
3 [TonsTHs: nepecekarouecs MIOCKOCTH, IIEPECEKAIOINECS 1
npsiMasi ¥ III0CKOCTb
4 3HaKOMCTBO C MHOTOI'PaHHUKAaMHU, H300paxKeHHe 1
MHOTOTPaHHUKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX YEePTEKAX
5 HauanbHble cBefieHUs 0 KyOe U upaMue, X pa3BEPTKU U 1
Mozenu. CedeHnss MHOTOTpaHHUKOB
6 HauanbHble cBefieHUs 0 KyOe U upaMuje, X pa3BEPTKU U 1
Mozenu. CeueHnss MHOTOTPaHHUKOB
7 [TonsiTre 06 akCHOMaTUYECKOM IOCTPOECHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX
8 [TonaTne 06 akCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX
9 [TonsiTre 06 akCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
10 [TonATHE 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1

AKCHUOMBI CTEPECOMETPUHN U CICACTBUA U3 HUX




Bzaumuoe PAaCIIOJIOKCHHUEC IPAMBIX B IIPOCTPAHCTBE!

11 nepeceKarommecs, napauieabHble U CKPEIMBAIOIIUECs PSIMbIE 1
[TapamenpHOCTh IPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:!

12 napaiesibHbIe IPSIMbIE B IPOCTPAHCTBE; MapaIIEIbHOCTh TPEX 1
MIPSIMBIX

13 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE:! 1
[TapaniensHOCTb MPSMOI U TUIOCKOCTH

14 VYTIIbl ¢ COHANpPaBI€HHBIMU CTOPOHAMU 1

15 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE 1

16 VYron Mexay nNpsMbIMU B TPOCTPAHCTBE 1

17 [TapannensHOCTh TUIOCKOCTEHN: MapajuieNbHbIE TUIOCKOCTH 1

18 CBoiicTBa napajiebHbIX INIOCKOCTEN 1

19 [Ipocreiimume mpocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: 1
TeTpa’ap, Ky0, mapasuienenurne

20 Iloctpoenue ceuennii

21 [Toctpoenue ceuenuit

99 KonrtponbHas padota no reme "[IpsiMble 1 IIIOCKOCTH B 1
npoctpancTie. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"

93 [leprieHAUKYIAPHOCTH MPSMOMN M MIOCKOCTH: 1
NEPIIEHAUKYIISIPHBIE TIPSIMbIE B IPOCTPAHCTBE

24 [IpsiMbIe apasIeNbHbIE U TIEPIICHIUKYISPHBIE K TUIOCKOCTH 1

25 [IpsiMble mapasienbHble U MepHIeHIUKYIIPHbIE K IIIOCKOCTH 1

26 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TIOCKOCTH 1

27 [Tpu3HaK neprneHaAuKyIIpHOCTH MPSMOMN U IIIOCKOCTH 1

28 Teopema o mpsiMOii IEPIICHIUKYIISIPHOM MIIOCKOCTH 1

29 Teopema o npsiMoii NepHIEHINKYISAPHOH MIIOCKOCTH 1

30 TeopeMa o mpsiMOii IEPTIEHIUKYIISIPHON TIIIOCKOCTH 1




IlepnieHqUKYISp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10

31 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM A0 INIOCKOCTH

32 IlepnieHqUKYISp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IIIOCKOCTH

33 [lepnieHIUKYNAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 110
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 IUNIOCKOCTH

34 [lepneHuKyYISp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 INIOCKOCTH

35 VYTIuIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUNIOCKOCTBIO

36 JIByrpaHHBbIN yroJi, TMHEHHBIN Yroj ABYTpaHHOrO yria

37 JIByrpaHHBIN yroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIia

38 [lepneHIUKYISPHOCTD IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIISIPHOCTU ABYX IIIOCKOCTEN

39 [lepneHMKyISApHOCTD IIJIOCKOCTEM: TPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IIJIOCKOCTEMN

40 IlepnieH IUKYIAPHOCTD IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEMN

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax
KonTponbhas padora no temam "lleprieHAuMKyIIpHOCTD

44 MPSMBIX U IIIOCKOCTEN" U "YTIIbI MEXY NPSIMBIMU U
II0CKOCTAMU"
[TonsATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOT'OTPaHHUKA, BBIITYKJIbIE U HEBBIITYKJIBIE MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

46 [Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHHUS IPU3MBI,




npsaMas 1 HaKJIOHHAA IIPHU3MbI; OOKOBas W MOJIHAS IMOBCPXHOCTH
IIPpU3MbI

47

48

49

[Tapannenenumnen, npsaMOYroJIbHbIN NAapaLICIICIIUIE] U Er0
CBOICTBA

HI/IpaMI/II[aZ N-yroJjpHas nupamMuaa, rpaHu 1 OCHOBAHHEC
InmupaMuabl; OOKOBas U MOJIHAS IMOBEPXHOCTH IMUPaAMUIBI;
IIpaBUJIbHAA U yceqéHHa;I InmupaMuaa

[TpaBusIbHBIC MHOTOTPAHHUKU: TIOHATHE IPABUIIBHOTO
MHOTOIpaHHHKA; PaBHIbHASI IPU3Ma U TPABUIIbHAS
MUpPaMU/Ia; TPaBUJIbHAS TPEYroIbHAS MUPAMUIA U MPABUIIbHBINA
TeTpa’ap; Kyo

50

[Ipencrasnenue o MpaBUIIbLHBIX MHOTOTPAHHUKAX: OKTAdIP,
JOJICKadAp U UKOCAdIP.

51

52

53

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBLHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI CAMMETPUH B TUpaMuax,
napajuieJenuIe ax, NpaBUIbHbBIX MHOTOTPAaHHUKAX

Brruncnenue sJeMeHTOB MHOTOTPaHHUKOB: pEé0pa, AMaroHamu,
yTIIBI

[Tnomane 60K0BOI MOBEPXHOCTH U IMOJTHOM MOBEPXHOCTH
MPSIMOM TIPU3MBI, TUIOIIAIb OCHOBAHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MPSMOU IIPU3MBI

54

[Tnomianp 60k0BOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIIBHOM
MMpaMH/JIbl, TEOpEMa O IUIoIIa I OOKOBON MOBEPXHOCTH
YCEUEHHOU MMUPAMUIBI

55
56

Kontponbras padota mo Teme "MHOrorpaHHUKH"

ITonsaTtre 00 00BEME

57

O06BEM TUpaMuIBI

58

O0BEM nupamMuIbl

R




59 O0BEM nupamMusl 1
60 O06BEM TUpaMuIBI 1
61 OO0BEM TTPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM IPU3MBI 1
64 Konrtponsnas padora no reme "O6bEMBI MHOTOIPaHHUKOB" 1
65 [ToBTOpenue, 0000IICHNE CUCTEMATU3AITUS 3HAHHH. 1
[TocTpoeHHe ceueHt B MHOTOTPaHHHUKE
[ToBTOpenue, 0000IIEeHNE CHUCTEMATH3AIUS 3HAHHH.
66 BI)IIII/ICjIeHI/Ie PaACCTOSIHUN: MEXIY IBYMSI TOYKAMH, OT TOYKH JI0 1
NPSIMO#, OT TOYKH JI0 IIOCKOCTH, MEXKITY CKPEIIUBAIOIIMMUCS
MPSIMBIMH
67 Hrorosast konTpobHAs paboTa 1
[ToBTOpEeHme, 06001IeHNE cCCTeMaTH3allks 3HAHUH.
68 Brruncnenue yrioB: MeX1y CKpeIIMBAIOIIIMUCS MPSIMBIMH, 1
MEXIy MPSMOH U MIO0CKOCTHIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXTy TUIOCKOCTSIMHU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTuyeckue tupposkic
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 Cdepa u map: UeHTp, paanyc, TUaMeTp; IUIOIalb 1
MOBEPXHOCTHU CEpPbI
5 BsanmMHuoe pacronoxenue cepsl U TIOCKOCTH; 1
KacaTeJbHas IJI0CKOCTh K cdepe; miomaab chepsl
3 N3o6paxkenue cdepsl, mapa Ha miockoct. CeueHus 1
niapa
[{unuHapuyeckas MoBEpPXHOCTb, 00pa3yoIre
4 UIMHIPUYECKON TOBEPXHOCTH, OCh [IMITUHAPUIECKON 1
MTOBEPXHOCTH
[unuHaap: ocHOBaHUS U OOKOBasi TOBEPXHOCT,
5 o0pa3yroias U 0ch; IIOMaas OOKOBOM U MOTHOM 1
MOBEPXHOCTHU
N306paxkenne nunuHapa Ha miaockoctu. PazépTka
6 nunuHApa. CedeHust MMHIpa (TUTIOCKOCTHIO, 1
napauieTbHON WIN MEPIeHAUKYISIPHON OCH IIMIIMHIPA)
7 KoHnueckast moBepXHOCTh, 00pa3yronme KOHUIeCKOU 1
MTOBEPXHOCTH, OCh U BEpITUHA KOHHYECKOM MTOBEPXHOCTH
3 Konyc: ocHOBaHMe U BepiinHa, 00pa3yromas 1 ocChk; 1
TIO0MIA/Ib OOKOBOM M MOTHON OBEPXHOCTH
9 VYceu€HHblil KOHYC: 00pa3yroIie U BHICOTA; OCHOBAHUS U 1
OOKOBast MOBEPXHOCTD
10 N3o00pakeHne KOHyca Ha MIIOCKOCTH. Pa3BépTka KoHYyCa. 1




Ceuenus KoHyca (IIJI0OCKOCTBIO, TapAJIEIbHOM
OCHOBAHHMIO, ¥ IUIOCKOCTBIO, POXO/IAIIEH uepe3
BEPIINHY)

11 KomOunanwst ten BpameHuss 1 MHOTOTPaHHUKOB

12 MHuororpaHHHK, ONUCaHHBIN 0KOJI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU B TEJIO BPAICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI

14 O0béM nMIMHIpa, KOHYCa

15 O0BéM 1mIapa U TIoImaah chepbl

16 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY
TJIOMIAIIMU TTOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI

17 KoHnTtposbHas padora mo temam "Tena BpamieHus" u
"O6bems! Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHUCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuiio mapannenenunena

99 Pemenue 3a1ay, cBsI3aHHBIX C MPUMEHEHUEM MTPABUIT
JIEHCTBUN C BEKTOPAMU
[IpstmoyronbHas cucTeMa KOOPAUHAT B TPOCTPAHCTBE.

23 Koopaunats! Bektopa. [lpocTeiimue 3agaun B
KOOpJAWHATAX

24 VYron mexay Bekropamu. CKalsipHOe MPOU3BEICHNE
BEKTOPOB

25 Brrurcnenue yriioB Mex 1y NpsSIMbIMH U TUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOT TIPH PEIICHUN




TCOMCTPHUYCCKUX 3aaayd

KoHnTtpoinbhas pabota mo teme "BekTopsl 1 KOOpAWHATHI B

27 " 1
POCTPAHCTBE
[ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHs 3HAHUA.

28 OcHoBHbIE GUTYpPHI, (PaKTHI, TEOPEMBI Kypca 1
TUTAHUMETPHUH
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.

29 OcHoBHbIe GUTYPBI, PaKThI, TEOPEMBI Kypca 1
TUTAHUMETPUH

30 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1
3amaun TIAHUMETPUH U METOJIbI UX PEIICHUS

31 [ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUIA. 1
3anauu TIIAHUMETPHH U METOJIbI UX PELICHHS
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HAHH.

32 OcHoBHBIE GUTYpHI, HaKThl, TEOPEMBI Kypca 1
CTepeOMeTpUHr

33 Wroroas kKoHTpOIBHAS paboTa

34 [ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alMsl 3HaHU I

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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