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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS HJis
oOyuaromuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro o0IIero oopa3oBaHusl,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTH4eCKOMY OOpa3oBaHUIO, M TPATUIUNA POCCUUCKOrO 0oOpa3oBaHUSI.
Peanuzanus mporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOUCBBIMH KOMIICTCHITUSAMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYyCIIOBJCHA IPAKTUYECKONW 3HAYMMOCTHIO METANpPEeJIMETHBIX |
NPEIMETHBIX pPE3yJIbTaTOB OOYYCHHS TCOMETPUU B HAIPABICHHH JTUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIHOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYCHHS JPYTUX YYCOHBIX JUCIUIUIMH. Pa3BUTHE Y 00ydJarOmUXCs
NPAaBWIbHBIX TPEICTABICHUNA O CYIIHOCTH U TPOUCXOXKJIEHUU T'€OMETPUUYECKUX
a0CTpaKIfii, COOTHOIIEHUH PEAIbHOTO0 W HJIEAJTBbHOr0, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SIBIEHUH W TPOLIECCOB PEAJIbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAYK U POJIM MAaTEeMaTHUYECKOr0 MOJIEIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUyaluxcsi, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOMWMBIX JIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcs: OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe WMbIIIIeHUE, (HOpMUPYEMOE MPH HU3YYCHHH OOYYarOIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPUH M TIOCTPOCHUH IIETIOYKH JIOTUUECKUX YTBEPIKICHHM
B XOJIE pCUIECHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATh M OIMPOBEPraTh
TUMOTE3bl HEMOCPEJACTBEHHO HCIIONB3YIOTCS TPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00acTIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIHUAIBHOTO OBbITHS, (opMa
OTPaKCHHUSI OKPYKAIOIIEr0 MHpPA, YCIOBUE YCIHEIIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTeNbHOCTH. OmepupoBaHUE  TPOCTPAHCTBEHHBIMU
oOpazamMu O0OBENMHSET pa3Hble BUAbI YYEOHOM U TPYIOBOM JEATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MO3TOMY AaKTyaJlbHa
3a7aya (OpMUPOBAHUA y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYHUIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEbHOCTH 0 MHOTUM HAIPaBICHUSIM.

Llens ocBoeHus mnporpamMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHuss — 0011eo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcs  4epe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCTIOJIb30BAHUSA CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHWUM U  JICMCTBUM,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOIO MPOIOJKEHUsST 00pa30BaHMs
[0 CTIEUHUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE MpeJHA3HAayYeHa s
00y4Jaromuxcs CPeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOro 001ero oopasoBanus. TakuMm 00pa3om, oOyyaromiuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIME MAaTEMaTHYECKUE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoOMeTpHUHM M HEOOXOJIMMBbIE I >KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYHUTh T€OMETpHUIO Ooliee
riyOOKO, €CliM B JalbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHue 1eaM OCBOCHUS MPOTrpaMMbl 00€CTeUYMBaETCA pelIeHUEM
COOTBETCTBYIOIIMX 3a4ady. llpuopuTeTHBIMM 3aJadyaMud  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opmupoBaHHe TIPEACTABICHHS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHue TMpeACTaBICHUS O MHOTOTPaHHUKAX M Tellax BpPAIICHUS
KaK O BOXXHEHIIMX MaTeMaTUYECKUX MOJIEJISIX, MO3BOJISIONIUX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacro3HaBaTh Ha dYepTexax, MOJACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOSHHUS Ha M300paKeHUSAX
IPOCTPAHCTBEHHBIX (HUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  DEIICHHS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHUE  yMEHHS  TMPOBOJUTH  HECIOXHBIE  JOKa3aTeIbHBIC
pacCyKIeHusT B XOJE PELICHUs CTEPEOMETPUYECKHX 3aJad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX CHOCOOHOCTEM
o0yyJaromuxcs, TMO3HABATEIbHON  AKTUBHOCTH,  MCCIIEIOBATEIIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmupoBaHue (G yHKIIMOHATBHON TPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE PACIO3HABATh MPOSIBICHHS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB UM 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallusiX M MPU U3YUYEHUU JPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (OpMYyIHpOBATH HMX Ha S3bIKE
F€OMETPUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICIIH, IPUMEHATh OCBOCHHBIN
F€OMETPUUECKUN anmapaT g PELIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIHTATHI.

OTAM4YUTENHLHON OCOOGHHOCTBHIO MPOTPaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro M3y4eHus 3ajJad, penlaeMblX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JalbHENIIEMY N3YUEHHUIO TTPEIMETA.

[Ipeanourenue oTnaércst HATJIAIHO-KOHCTPYKTHBHOMY METOAY 00y4YeHHUsI, TO
€CTh TEOPETUUYECKHUE 3HAHUSI MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
yYalluXxcsi B Kypce€ CTEPEOMETPUU MPOBOAMUTCSA 3a CUET pElIeHUs 3a7ady Ha
cCo3JaHue  MPOCTPAHCTBEHHBIX  00pa3oB M  3aJa4y Ha  OMNEepUpPOBAHUE
npoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3a TPOBOAUTCS C OMOpPOM Ha
HATJIITHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCJIOBHUSX OTBIIEYEHHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOHOTO COJEPKaHUSI.

OcHoBHBIE coniepkarenbHuble TuHUU Kypca «['eomerpun» B 10-11 kimaccax:
«MHororpanHukny, «lIpsmbie 1 IIOCKOCTH B TPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUpPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEpXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpenen€éHHBIM 10 TojaM OO0y4YeHwus,
CTPYKTYPHPOBAaHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHHE TE€OMETPUUYECCKIMHU
MOHSATUSMHU Y HAaBBIKAMH OCYLIECTBIISIIOCH MOCJIEIOBATENIBHO U MOCTYIATENbHO, C
COOJI0/IEHNEM TIPUHIIUITA TTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINCH B
OOIyI0 CHCTEeMY T€OMETPUYECKUX MPECTaBICHUN OOydYarOMIMXCS, PACIIUPSS U
yrayonsis e€, 00pasyst MPOYHBIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBOaMTCA 2 yaca B Henennto B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydyenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U NJIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touyka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MpsMBIX B IIPOCTPAHCTBE: IEPECEKaroIIuecs,
napajulejbHble W CKpeluuBaroluecs InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUyIejibHbIE IMpsAMBbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAYy IpPsAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IJIOCKOCTEH IapaJijieibHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [lpocrtelimue mpocTpaHCTBEHHbIE (GUIYphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajieenurne; MoCTpPOeHUEe CeYeHHIA.

[leprieHAUKYIISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSMbIE B
[IPOCTPAHCTBE, NPSAMbBIE IapaJUICNIbHbIE W NEPIECHAUKYISPHbIE K IUIOCKOCTH,
[IPU3HAK [EPIECHAMKYISPHOCTH IMPSAMOM U IUIOCKOCTH, TEOpeMa O IMpsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  JABYIPaHHBIA  yroj, JIMHEHHBIA Yroa JABYIPaHHOIO  yIJa.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  HpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIECHIUKYJIAPHOCTH  JBYX
mIockocTen. Teopema o TpEX MEPNECHAUKYIApax.

MHOrorpaHHuKH

IlonsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIBbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBI; IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBas U
ITOJTHAs IIOBEPXHOCTH IIPU3MBI. [Tapamnenenunen, IIPSAMOYTOJIBHBIN
napajuleJIeivne; U ero coucrsa. llupammpma: n-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUpPaMUAbl; OOKOBAas M MOJIHASI TOBEPXHOCTh MUPAMU/Ibl; IPaBUIIbHAS U
yCeU€HHAasi MNHMpaMuJa. OJIEMEHThl Mpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; IPAaBUJIbHAS NPU3MA U
IIPaBUJIbHAS THPAMHIA; IPaBUJIbHAs TPEYroJibHas INHpPaMUAA W IPABWIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mpaBUWIBHBIX MHOTIOIPDAaHHHMKAaX: OKTajJp,
noJieKka’ip U ukocasap. CeueHust npu3Mbl U IUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B INHPAMHMAAX, NapaJuICICIAIenaXx,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHUKOB: péOpa, IMaroHaiu, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH NPSIMOM TMPHU3MBI,
IUIOLAJh OCHOBAaHWUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOW MUpaMUIbI,
TeopemMa O TIUIomanu yceuéHHo nupamuabl. [lonstue o0 o00béEmMe. OOBEM
MUpaMUIbl, TPU3MBI.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KJIACC

TeJsia BpalueHust

Hunusaapudeckast MMOBEPXHOCT, oOpazyroriue UAJIMHAPUYECKOU
MOBEPXHOCTH, OCh UMUJIWHJIPUYECKONW TMOBEpXHOCTU. [lumuHap: ocHOBaHuUs U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh; IUIONMIaJh OOKOBOM M TOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIIMHA, 00pa3yromasi
U OCh;, IUIONAAh OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBAHHS M OOKOBAasi TOBEPXHOCTD.

Cdepa u map: UeHTp, paaudyc, AMAMETP; IUIOMIAJb TOBEPXHOCTU CQEpHI.
Bsaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHUs Ha TUIOCKOCTU. Pa3BEépTka MuinHApa u KOHyca.

KoMOuHanuu Ten BpamieHUss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WM TEJO
BpalICHUS.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenumnena u ciaeactBus u3 He€. OO0bEM IUIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (HapaJyieIbHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEPIIHMHY), CEUECHHUS
mapa.

BekTopbl M1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. Cl0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Peimienwe 3amad, CBSI3aHHBIX C
MPUMEHECHUEM TNIpaBWJI JEWCTBUA € Bekropamu. lIpsMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteifmme 3amaun B
KOOpJMHATax. YTroi Mexay BekTopamu. CKaJnsipHOE NpPOU3BEIECHHUE BEKTOPOB.
Bbrunciienne yrioB MexXay MNpsMbIMU U IIOCKOCTSIMHU. KOoOpAHMHATHO-BEKTOPHBIM
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yibTaThl OCBOCHMSI MPOTPaMMbl y4eOHOTO MpeAMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMHU 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINEeCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaKJaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB M POCCUHCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JIOCTHKCHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU pOCCUICKOro Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, JOTHYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUXKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JAcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKMM OTHONIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MaTeMaTHUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEelIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MAaTeMaTHUYSCKUE 3HAHUS B
HHTEpecax 370poBOro u 6e30macHoro odpasa >KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); busruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TESTEbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOMS; UHTEPECOM K
pa3nuuHbiM  cpepam  NpPOoPEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynymieil mnpodeccun U peanu30oBbIBATH COOCTBEHHbIC KU3HEHHBIC ILJIAHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKM3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKOJI0rHYeCcKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTBIO AKOJIOTHYCCKON KYJIBTYPhl, MOHHMMAHHEM BIIHSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE MPHUPOJTHON M COIMAIBHOMN
Cpembl, OCO3HAHHMEM TJIOOATBHOTO XapaKTepa JKOJIOTHUYECKHX IPoOseMm;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHA JIJIS PEIICHUs 3aaad B
00JIaCTH  OKpY)Karomieil cpeabl, IUIAHUPOBAHUS IIOCTYIIKOB M OIEHKH HX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBCHHOW TPAKTUKH, TOHUMaHUEM
MaTEMaTUYCCKON HAyKW Kak cgepbl YeIOBEUCCKOW JICSITCIbHOCTH, JTaloB e€
pPa3BUTHS M 3HAYUMOCTH JUUII PAa3BUTHS ITUBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYpOW KakK CpEJICTBOM ITO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIISCTBJISATh TMPOSKTHYIO M HCCIEAOBATEIBLCKYIO JIEITeIbHOCTh
WUHAVUBUAYAJIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3ybTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKkTepU3YyHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMEIbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUSHBIMU 0eUCTBUIMU.

1)  Vuueepcanvnvle  nosmasamenwvuvie  Oelicmeus, — 0becneuusaom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYeccos obyyarwuxcsi (oceoeHue
Memo0o08  NO3HAHUSL — OKpyJycaowe2o  Mupa,  NpuMeHeHue  J102UYECKUXx,

UCCIe008amenbCKUx onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jioru4yeckue A1eCTBUS:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
O0BEKTOB, TOHSATUN, OTHOUICHUN MEXKIY MOHATUSIMH; (HOPMYyITUPOBATH
OTIpEJICICHHs] ~ MOHSATUH; yCTaHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJIaccu(UKaIMi, OCHOBaHUS JJII OOOOIICHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpJIUTEIbHBIE W OTPHUIATENbHBIC, CIMHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIC,

e BBISBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
mpoTtuBopeursi B (haKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEYUN;

e JeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTebCTBA MaTeMaTUYeCKUX
YTBEPKJAECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJUTH NPHUMEPbl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIE€HUS U BbIBOJIbI;

e BBIOMpATH crmoco0 pemieHust yueOHOHM 3a1auM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauWboyiee MOAXOASIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaresibCKue AeiicTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUIA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHI, (UKCHPYIOUIME TMPOTHUBOpPEUYHUE, MPOOJIeMYy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (QOpMUpOBATh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIM AKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHSA, MpOLEcca, BbIABICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IEHNUH;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOlecca, a TaKXKE BbIABUTATh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

e BBIIBJIATH JeDUUUTH UHOOPMALIMK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISl PELICHU 3a1a4u;

e BbBIOMpaTh HMHPOPMAIMIO U3  HCTOYHUKOB  DPA3JIUYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IIPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOpPMAIUIO, IPEACTABIATh €€ B pa3iuyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSITENBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie  KommynukamugHvle  Oelicmeus, — 0becnedusaiom

cpopMUpoBaAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oowmenue:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX Aa€MOU TEMBI,
npo0OsieMbl, peraeMoi 3aJ1auk, BbICKa3bIBaTh UIEH, HAIICJICHHbIE Ha MOUCK
pEelIeHNs; COMNOCTABISTH CBOM CYXKICHHS C CYXACHUSMH JAPYIHX
YYAaCTHUKOB JHAJIOra, OOHAapYXUBaTh pa3JIMuME€ U CXOJCTBO IMO3ULIMM; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yibTaThl  pELIEHHs  3aJayd,  JKCIIEpUMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ay TUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON pabOThI MPU PEIICHUM YUEOHBIX 3aJ1a4; TPUHUMATh 1ETh
COBMECTHOW JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padoT, JOTOBapUBATHCS, 00CYKIaTh TPOIIECC
U pe3ysibTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYMMOBBIX (hopMax paboThl (00CykAeHUs, 0OMEH MHECHHI,
«MO3TOBBIE€ TITYPMBD» W WHBIC); BBHIMOTHATH CBOIO 4YacTh pabOThI H
KOODJMHUPOBATh CBOW JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHJIbI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynsamueHble Oeticmaus, obecneuusarom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranmusanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4H, BRIOMPATh CIIOCO0 PeIICHHSI
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHU C y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU II03HABAaTCIIbHOM peQIeKCHH KaK OCO3HaHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CMOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Mpoliecca |
pe3ysbTaTa peluieHrus MaTeMaTUIEeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPHU PEUICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [ICSATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJIU U YCIOBUIM, OOBICHSITH
MIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KEHUS PE3YyJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHBI

10 KVIACC

OnepupoBaTh NOHSATUSIMU: TOUKA, MPSIMasi, TIIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacmloiOKEHUE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATUSMU: ABYTPAHHBIM YIroJl, TpaHU JBYI'PAHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWJIBHBIA MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOIPAaHHUKOB (MHpaMuaa; IpHU3MA,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JyIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSMBIC U HAKJIOHHBIC MPU3MBI, TTapajlICIICIIUIIC/IbI).

OnepupoBaTh MOHATHAMU: CEKYIIask MIOCKOCTh, CEUCHHE MHOTOTPaHHUKOB.

OOBSACHITH TIPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceuUeHHS MHOTOIPAHHHUKOB METOJOM  CIJICJIOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTSHKH W3 PUCYHKOB IPOCTBHIX OOBEMHBIX (DHUTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XKJACHUE TE€OMETPUUYCCKUX BEJIMYUH 10 oOpasnam Hiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NPH PEIICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7a4y Ha BBHIYUCICHHUE PACCTOSAHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TMPpsIMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKAECHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3liamM Win
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJUTUYECKUE METOJAbl TP PEIICHUU
CTAHJAPTHBIX MAaTEMAaTHMYECKMX 3aJad Ha BBIUYMCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCA TPAMBIMH, MEXKIY MNOpPsIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUJIOMIAIA TOBEPXHOCTE MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMujia) ¢ nOpuMeHeHHeM (GOpMyJ; BBIUUCIATH COOTHOIIECHUS MEXKIY
TJIOIIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarp, mnpeoOpa3oBbIBATH U HHTEPIPETUPOBATH HHMOpMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypax, MPE/ICTaBICHHYI0 Ha YepTekax U
PUCYHKAX.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoararlMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTeMIME NOPOrPAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHHWS Ha IMPAKTUKE: aHAIU3UPOBATH pPEajbHBIE
CUTyallud W TMPUMEHSATh HW3YUYEHHBIE IMOHATHS B IIPOLECCE TOUCKA PEIICHUS
MaTeMaTH4YeCKu C(POPMYJIUPOBAHHOW TPOOJEMBI, MOJEIUPOBATh peajbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHSITHH U TEOpeM, armapara ajireopbl; pemarthb
[IPAKTUYECKUE 3a7]a4M, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIIACC

OnepupoBaTh MOHATHSAMU: LUIUHIPUYECKAs TOBEPXHOCTb, OOpa3yroIIHe
IIMHJIPUYECKON  MOBEPXHOCTH;  LWIMUHIAP;,  KOHHYECKass  IMOBEPXHOCTH,
oOpasyrolue KOHUYECKO MOBEPXHOCTH, KOHYC; C(heprudecKasi IOBEPXHOCTb.

Pacno3naBath Tena BpameHust (IMJIMHAP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmookeHne chepsl U TNIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBaHUE ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSTUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIO
BpalICHUSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BRIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEPHNpPETUPOBATH U NPEoOpPa3oBBIBATH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE [€UCTBHUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh NpaBUIIO TApaJUICICIUIIE .

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YrOJ MEXIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOW3BEICHUE, PACKIaJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIHMHAT.

[IpumensaTe reomeTpuueckue (axkThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaralollinX HECKOJIbKO IaroB PELICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (hopme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTEbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aJifTOPUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PELIEHUU CTAHAAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpumensATr mpocTEeWIIME NPOTrPAaMMHBIE  CPEACTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
KW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4YEHHBIE 3HAHUS HA MPAKTUKE: AHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE IIOHATHUS B INPOLECCE IOWCKA PEIICHUS
MaTeMaTH4ecKu C(OpMyIUpPOBAaHHOW TIPOOIEMBI, MOJCIUPOBATH pPEATbHEIC
CUTyallUM Ha $3bIKE TE€OMETPHM, MCCIEA0BATh ITOCTPOCHHBIE MOJEIHN C
HCIIOJIb30BaHUEM I€OMETPUUYECKUX MOHITUN U TEOPEM, anmapara aireOpsl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpobire | Ipaxtiieckue o0pa3oBaTe/bHbIE
padoThI padoTbl pecypens
1 BBenenune B crepeoMeTpuio 10
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX U TNIOCKOCTEH
3 [TeprneHIUKYIAPHOCTD PSIMBIX H 12
TUTOCKOCTEN
4 VYTBl MEXIy TPSIMBIMH U TUTIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMSI, PACCTOSTHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 0




11 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE

HaumeHnoBaHue pa3/iesioB 1 TeM uugposbie
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )

NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE

padoTbI padoThI
pecypcsl

Tena BpareHus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0606mICHNHE, 5 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KonTpoasubie
Bcero P
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OCHOBHbBIE TIOHSITHS CTCPCOMETPHH: TOYKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna nzo6paxeHus Ha pUCYHKAX:
1300pakeHus INIOCKOCTEH, MapaleNbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: NMEPECCKAOIINECA IITTOCKOCTH,
nepeCceKaronmecs npsamas U MI10CKOCTb

IlousTus: NMEPECCKAOIHECHA IITTOCKOCTH,
nepeceKarommecs npsamMas U MmI10CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha ITPOCKIIMOHHBIX YCPTEKaxX

HavaneHbie cBefieHust 0 KyOe U mupamuie,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 KyOe U nmupamu/ie,
UX pa3BEPTKU U Mojenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsiTHE 00 aKCHMOMATHYECKOM
NMOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTre 00 aKCMOMATUYECKOM

8 MMOCTPOCHUU CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPUHU U CIIECACTBUS U3 HUX
[TonsTHE 00 aKCHOMATUIECKOM

9 MMOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[Tonsatue 06 akCHOMaTHYECKOM

10 MMOCTPOCHUU CTEPEOMETPHUH: AaKCHOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX
B3anMHOe€ pacrionoxeHne npsMsIx B

1 MIPOCTPAHCTBE: MepeCceKaroIecs,
MapajuieIbHbIE U CKPEIIHBAIONIHAECS
MpsIMbIE
[TapannenbHOCTh NPAMBIX U INIOCKOCTEH B

12 MIPOCTPAHCTBE: MapaljieNIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSAMBIX U MJIOCKOCTEH B

13 npoctpanctse: [lapannenbHOCTh NpAMON 1
IJIOCKOCTH

14 VYTIIbI ¢ COHAIIPaBICHHBIMH CTOPOHAMU

15 Yron Mex 1y NpsMbIMU B IPOCTPAHCTBE

16 Yron Mex 1y NpSMbIMU B IPOCTPAHCTBE

17 [TapanienbHOCTb MIIOCKOCTEN:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napasuieNbHbIX INIOCKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBHI

Ha TUIOCKOCTH: T€Tpadip, Kyo,




napaJuielienuIe;|

20 [TocTpoenwue ceuenmit

21 [TocTpoenue ceuenuit
KonTtponsHas padota o teme "lIpsimble n

22 IJIOCKOCTHU B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSIMBIX U IJIOCKOCTEH"
[lepneHUKYISIPHOCTD IPSAMOM U

23 IJIOCKOCTH: NIEPIEHIUKYIIIPHBIE MPSMBbIE B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MEePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MEPIECHIUKYIIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHANKYISIPHOCTH NPSIMOU U
IIJIOCKOCTH

97 IIpu3Hak nepneH AUKyYIAPHOCTH IPSIMOU U
IIJIOCKOCTU

08 TeopeMa o npsiMo# IepIEHANKYIISIPHO N
IIJIOCKOCTU

29 Teopema o npsAMOH NEPIIEHAUKYIAPHOU
IIJIOCKOCTU

30 Teopema o npsAMOH NEPIIEHAUKYIAPHOU
IJIOCKOCTU
[lepnieHIMKYIIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 TUIOCKOCTH

39 [lepnieHIuKyIIsIp ¥ HAKIIOHHBIE: PACCTOSIHHUE

OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHHUEC OT




MPSIMOM 10 IJIOCKOCTH

[TeprieHAMKYNSAp ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
PSIMOM A0 IJIOCKOCTH
[eprieHAMKYISAp M HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOM A0 IIIIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEKIY
MIPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN yroJ, TMHEHHBIA Yol
JIBYTPaHHOTO yriia

37 JIByrpaHHBIN yroJ, TMHEHHBIN YTroJl
JBYIPaHHOTO yria
[TepieHAMKYASIPHOCTD MIIOCKOCTEM:

38 MIPU3HAK MEPIICHINKYIISIPHOCTH IBYX
IIJIOCKOCTEN
[lepnieHAMKYASIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPHEHIUKYISPHOCTHU IBYX
IJIOCKOCTEN
[leprieHAUKYIAPHOCTD MIIOCKOCTEM:

40 MIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

41 Teopema o Tpéx mepneHMKyIIpax

42 Teopema o Tpéx nepneHMKyIsIpax

43 Teopema o Tpéx nepneHMKyIsIpax
KonTponpHast paboTa o Temam

44 "[lepneHIMKYISIPHOCTD MIPSIMBIX U

mockocTel" u "YTIbl MEXIY NPSMBIMH U




IoCKoCTAMHA"

45

ITonsarue MHOI'OrpaHHMKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOT'OI'PAaHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; 'paHy U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAKJIOHHAs
MIPU3MBbI; OOKOBAsl ¥ MIOJIHASI IOBEPXHOCTD
MIPU3MBI

47

[Tapamrenenumen, psAMOYroJIbHBIA
napajJiesIenuIe] ¥ ero CBoicTaa

48

[Inpamuia: N-yronpHas NUpaMKuIa, TPaHu U
OCHOBaHUE NMHPaMUIbl; OOKOBAs U TIOJTHAS
MMOBEPXHOCTh MMPAMMU/IBI; IPABUIIbHAS U
ycedu€HHas MpaMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TIOHATHE
MIPaBUJIBHOTO MHOTOTPAaHHUKA; TPaBUIIbHAS
mpu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS TUpaMKIa U
MIPaBUWJIbHBIN TeTpa’Ip; Kyo

50

Hpe,[[CTaBJ'ICHI/Ie O ITPaBUJIbHBIX
MHOTI'OI'paHHHUKAaX: OKTa’Ap, A0 ACKAJAP U
HKOCAasxIp.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B TUpaMHIax,
IapaJjureJCnuIeaax, npaBuIbHbIX
MHOT'OIrpaHHUKax




BrlunciaeHnue 31eMeHTOB MHOT'OI'paHHUKOB:

52 pEOpa, TuaroHau, yribl 1
[Tnomaas 60KOBOW MMOBEPXHOCTH H TIOJTHOM
53 MOBEPXHOCTHU MPSMOU MPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MIPSIMOM TPU3MBI
[Tnomaas OOKOBOM NOBEPXHOCTH U
54 MTOBEPXHOCTH NIPABHIILHOU TUPAMUJIBI, 1
Teopema O IJIoNIa I OOKOBOM ITOBEPXHOCTH
YCEYEHHOM MUPAMMUIbI
55 KonTtponsHas paboTta o reme 1
"MHororpaHHukn"
56 [Tonsitre 06 00BEMeE 1
57 O06BEM TpaMU/IBI 1
58 O0BEM TpaMU/TBI 1
59 O0BEM TMPaMU/IBI 1
60 O0BEM TMPaMU/IBI 1
61 O0BEM TIPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM nPU3MBI 1
64 Koutponsnas padota o reme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cCTeMaTH3aIus
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTPaHHUKE
[ToBTOpEHUe, 0600IIEHNE CUCTeMATHU3 AN
66 3HaHUU. BeluncieHne pacCTOSHUN: MEXAY 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKPCHIUMBAOIHUMHUCA TPAMBIMUA

67 Wrorosas koHTpoJbHAs paboTa

[ToBTOpEHue, 06001IIEHIE CHUCTEMATH3AIUS
3HaHUH. BBIYKCIIEHHE YIII0B: MEXIY

68 CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEKTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YI'TIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHusd

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

Cdepa u map: ueHTp, paguyc, IMameTp;
IO/ MIOBEPXHOCTH CHephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTeIbHasl INIOCKOCTh K
cdepe; maomaas chepsl

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[Hunmaapudeckast MOBEpXHOCTb,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IWINHAPHUIECKOH
MOBEPXHOCTHU

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yroIas u OCh;
IIoIaas OOKOBOU U ITOJIHOU
MMOBEPXHOCTH

N3o0paxenune MuIMHIpa Ha IMJIOCKOCTH.
PazpépTka unnunapa. CedeHus

HWIHHPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIEPICHIUKYIIPHON OCH IIUIIMHAPA)

Konunueckas moBepxHOCTh, 0Opa3yromine
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MOBEPXHOCTU




Konyc: ocHOBaHue U BepiIuHa,

8 o0pa3yroias 1 0Ch; IJIOMaas OOKOBOH H
IIOJTHOW ITOBEPXHOCTH
Yceu€HHblil KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHUS U OOKOBast
TTOBEPXHOCTH
N300pakenne KOHyca Ha IMII0CKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHHIO, ¥ TUIOCKOCTHIO, TIPOXOISAIIEH
yepes BEPILUHY)

1 KoMOuHarus Telr BpanieHus 1
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OTMCAHHBIN OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPAaHHUK WJIH B TEJIO BpaIlCHUs

13 [Tonsitre 06 06bEMe. OcHOBHBIE
CBOMCTBa 0OBEMOB T

14 O06bEM mIHHIpa, KOHYCa

15 O6bEM m1apa u momaab cepbl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 COOTHOILIEHHS MEXKTy IJIOIASIMHU
MOBEPXHOCTEN, 00BEMaMHU MTOI0OHBIX TET

17 KonTtposnpHas pabora o remam "Tena
Bpamenus" u "O6beMsl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO




21

PasnosxeHnue BexkTopa 1o Tpém
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaJiienenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUJI ACUCTBUN C
BEKTOpamMu

23

[IpsiMoyropHas cucTeMa KOOpIUHAT B
npocTtpanctse. KoopmHatel BeKTOpa.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexny Bekropamu. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Brruncnenue yriioB Mexay NpsIMbIMA U
IIJIOCKOCTSAMU

26

KoopanHaTHO-BEKTOPHBINA METO TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas pabora o reme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHN

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaTH3alus 3HaHUH. 3a1a49u
TUTAHUMETPUU U METOJIbI UX PEIICHUS




[ToBTOpEHue, 0600IICHNE U

31 cUCTeMaTu3alus 3HaHui. 3ajaun 1
TUTAHUMETPUH U METObI UX PELICHUS
[ToBTOpEHue, 0600MICHNE U

32 cucremaTn3anus 3HaHui. OCHOBHbBIE 1
¢burypsl, (hakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBas KOHTpOJbHAs paboTa 1

34 [ToBTOpEHME, 06o6meH1/fe u 1
cHCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOANYECKHE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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