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HOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 «kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
roCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro O0IIero oopa3oBaHusl,
C y4éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUU, MPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa30BaHUIO, U TPAAMUIMN POCCUMCKOTO 00pa3oBaHMS.
Peanuzanus mporpaMMbl o0ecrieunBaeT OBIAJCHUE KITIOYEBBHIMU KOMIICTECHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJII CaMOPa3BUTHA W HEMPEPBIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00YYaIOIUXCHI.

HEJAU U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTs yueOHOTO Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOIero
oOpazoBaHus OOYCJIOBJICHA MPAKTUYCCKOW 3HAYMMOCTBHIO METaNpeIMETHBIX U
MPEAMETHBIX PE3YyIbTATOB OOYYEHHUS TEOMETPHH B HAMPABJICHUH JIMYHOCTHOTO
pa3BuTusa oOydaronuxcs, GopmMupoBaHus (YHKIIMOHAIBHOM MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YUYECHHS IPYTrUX yueOHBIX AUCHUIUIMH. PazButne y oOydaronuxcs
NPAaBWIBHBIX TPEJCTABICHUNA O CYIIHOCTH W TMPOUCXOKIECHUU TE€OMETPUUYECKUX
a0CTpakIfii, COOTHOIICHHH PEAJTbHOTO0 W HJICANBHOTO, XapakTepe OTpaKEeHUs
MaTEMaTUYECKOM HAyKOW SBJICHMM M TMPOIECCOB pEaIbHOTO MHUpPA, MeECTe
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHNIO HAYYHOTO MUPOBO33PECHHUS
ydaliuxcsi, a TaKKe KayeCTB MBIIUICHHS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak OOECIEeYMBAET BO3MOXHOCTh H3YUEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wMbIIUIeHUE, (HOpMUPYEMOE TMPU HU3YYCHUH OO0YyJaronuMUCs
MOHATHUIHHBIX OCHOB T€OMETPHUH M MIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIE PpCIICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIIBUTATh U OINPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCSl MPU PELICHUM 3a]ady €CTECTBEHHO-
HAyYHOTO IIMKJIAa, B YaCTHOCTH U3 Kypca (PU3HKH.

YMeHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH denoBeka. OpHeHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXCHHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCICITHOTO TMO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JEUCTBUTENHLHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEUHAET pa3Hble BUAbl Y4eOHOU U TPYAOBOM JEATEIBbHOCTH,



ABJIAETCS OAHUM M3 MPOPECCHOHAIBHO BAKHBIX KAdyeCTB, MOATOMY AaKTyaJlbHa
3a7adya (HOPMUPOBAHUS Yy OOYYAIOMIUXCS NPOCTPAHCTBEHHOTO MBIIUICHHUS KakK
Pa3HOBUJIHOCTH OOpa3HOIO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JAEATENBHOCTU 10 MHOTUM HAaIPaBICHUSM.

Llens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE 00yuyeHuss — oOmeoOpazoBareIbHOe U OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecreuyeHWe  BO3MOXKHOCTM — NpPUOOpETeHus U
WCTIOJIb30BAHUSA  CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUW W JICMCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOKHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
[0 CIIEUATBLHOCTSIM, HE CBSA3aHHBIM C IPUKJIA/IHBIM UCTIOJIb30BAHUEM I'€OMETPUH.

[Iporpamma no reomeTpud Ha 0a30BOM YpOBHE TMpeAHa3HAyeHa JJIst
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3zom, oOywarouiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOMTH OOIIME MAaTEMaTUYECKUE YMEHHs, CBS3aHHbBIC
CO chneuupuKod TEeOMETpUHM M HEOOXOJIUMbIE Ui JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb U3YyYUTh I'€OMETpHUI0 Oolee
riy0OKo, eclii B JajbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HAHUSIX B TPOQPECCUOHATIBHOM S TEIIbHOCTH.

JlocTkeHue 1eNH OCBOEHHUS MPOrpaMMbl  OOECIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIUX 3a7ay. [IpropuTeTHHIMM 3ajjadyaMH OCBOCHHUS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOUUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHHUS O MHOTOTPAHHUKAX W TejaxX BpalleHUs
KaK O BOKHEHIITUX MAaTeMAaTUUYECKHX MOJEIAX, MO3BOJISIIONIUX OMUCHIBATH
¥ U3y4aTh pa3Hble SABICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHs pacro3HaBaTb Ha dYepTexax, MOJACIIX U B
peaTbHOM MHUPE MHOTOTPAaHHHKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJIAMH PEIICHUS 3aJlad Ha MOCTPOCHHUS Ha U300paKeHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHHs U MX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJCHWE  AJITOPUTMAMH  PEIICHWS  OCHOBHBIX  THUIIOB  3aj]ad;
dbopMupoBaHWE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JIOKAa3aTEIbHBIC
paccyKIeHusT B XOJE pEUIEHUS CTEPEOMETPUYECKUX 3ahad U 3a7ad C
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BHUTHE WHTCIJICKTYaTbHBIX ~ W TBOPYECKUX crocoOHocTEN
oOydJarommxcs, TO3HABAaTEIBPHOW  AKTUBHOCTH,  HCCIICOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (QopmupoBanue G yHKIIMOHATBHON rPaMOTHOCTH, pENEeBaHTHOM
FEOMETPUM: YMEHHUE pacClo3HaBaTh MPOSBICHUS  T'€OMETPUUECKUX
MOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTyallUsiX M MPU U3YUYEHUM JPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3BIKE
TEOMETPUM U CO3/IaBaTh Fr€OMETPUUYECKUE MOJEIH, IPUMEHSITh OCBOCHHBIN
FEOMETPUYECKUN ammapaT i PEIICHUS MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATD MOJYyUYCHHBIC PE3YyJIbTATHI.

OTAMYUTENTFHONM OCOOEHHOCTBIO MPOrpPaMMBl SIBIISIETCSI BKJIIOUEHHUE B KYypC
CTEpEOMETPUM B Hayaje €ro u3y4YeHUs 3ajlady, pelIaeMbiX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEICIIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hajl
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIPeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOY4YEHUs, TO
€CTh TEOPETUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MPaKTUYECKON AesTeTbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX MPEIACTABICHUMN Y
yYaluxcss B Kypce CTEPEOMETPUM TPOBOJIUTCA 3a CUET pelieHus 3a7ad Ha
Co3JaHue  MPOCTPAaHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTpaHCTBEHHBIMU oOpazamu. CoznaHue obpa3a MPOBOJUTCA C OMOPOW Ha
HATJITHOCTh, @ OIEepUpPOBaHME O0Opa3oM — B YCIOBUAX OTBIICEYEHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE cojeprkarenbHble JTHHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble U TNIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHUMN
pacrpenensiercs HE TOJbKO IO COAEpKAaTeNbHBIM JHHUSM, HO W MO ToJaMm
o0y4eHHUs Ha YPOBHE CpeHEro o0IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yIbTaTaM
OCBOCHHS paboyell mporpaMMbl, paclpeleNEéHHbBIM 1O TojaM oO0y4YeHwus,
CTPYKTYPHPOBAaHO TakKuM 00pa3oM, 4YTOObI OBJIAJICHUE TE€OMETPHUUECCKUMU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYydYaIOIMUXCS, PACIIUPSS U
yrayOmsis e€, 00pa3ys MPOYHbIE MHOYKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reomerpuun otBoauTcs 2 4aca B HeAento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosnoxeHue MNOpsMbIX B IIPOCTPAHCTBE: IIEpPECEKaroluecs,
napajuleibHble WM CKpeIIMBaroluMecs npsMble. llapamienbHOCTh IPSAMBIX U
IUJIOCKOCTEM B IIPOCTPAHCTBE: IApAJUICIIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIABHOCTh IIPSAMOU U INIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMH; Yrojd MEXAy IpsAMBIMU B [POCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM: rapaJijieyibHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBIE (QUTYpPHl  Ha
IUIOCKOCTH: TE€TPAdJIp, KyO, Mapaiesenune]; IOCTPOCHUE CEUCHUN.

[leprieHAUKYIJISIPHOCTD NMPSIMOM U IUIOCKOCTH: MEPIECHAUKYIISPHbIC NPSIMBIC B
IIPOCTPAHCTBE, IIPSMbIE M[apajulesIbHbIE W IEPIEHAUKYJSPHBIE K ILIOCKOCTH,
IPU3HAK [EPIECHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOpeMa O MpsAMOu
NEPIEHIUKYIAPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  ABYTPAaHHBIA  YrOJ, JIMHEHWHBIA yroia JABYTPAHHOIO  yIUIA.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSTHUE
OT HpsAIMOW 10  IUIOCKOCTH, TpOeKHuss  (uUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEW: IPU3HAK  NEPHEHAUKYISIPHOCTH  JBYX
mIockocTel. Teopema o TpEX NEPHEHAUKYIIApaXx.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbI MHOTOI'PDAHHHUKA, BBIIYKIIbIC
Y HEBBIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBI; IpsMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
[IOJIHAs IIOBEPXHOCTh IIPU3MBL. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes]; U ero coucrsa. Ilupamupa: N-yroiapHas nupamuja, 'paHd U
OCHOBaHHE MUpPaMUIbl; OOKOBAas U MOJIHAS IOBEPXHOCTh MUPaMU/IbI; IPaBUIIbHAS U
yCeu€HHasi NOHUpaMHja. OJEMEHThl Mpu3Mbl W nOupaMuibl. I[IpaBuibHbIE
MHOT'OTPAaHHUKU: MOHATHE NMPABUIBHOIO MHOTOIPAHHMKA; MPAaBUJIbHASA IPHU3MA U
IIPaBUJIbHAS THMpPaMUJA; NpPaBUIIbHAs TPEYroyibHasg NHPaMUAA W IPABWIBHBIN
TeTpa’ap; Ky0. IlpeacraBieHue O MNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nojieKka’ip U ukocasap. CeueHus: Npu3Mbl U TUPAMHUJIBIL.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSMOU,
IUDIOCKOCTU.  OJJEMEHTBl CUMMETPUM B IHPAMHAAX, HNapauIeICInIenax,
IIPAaBUJIBHBIX MHOTOI'PAHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHal M, YIJbl.
[Inomaas OOKOBOM MMOBEPXHOCTM W TOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIOLAJAb OCHOBAaHUW, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Inomaas OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTH MPABUIBHOM MHUpPaMUIBL,
TeopemMa O TIuiomaau yceuéHHo nupamuabl. [lonstue o0 o0béme. OOBEM
NUpaMubl, IPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEJl.

11 KJIIACC

TeJia BpaleHus

Hunuuaapudeckast MIOBEPXHOCTD, oOpa3zyromue HUJTUHIPUIECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEPXHOCTU. LluamHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias M OCh, IUIONIaAh OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yronue KOHUYECKOU MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBepXHOCTU. KOHYC: OCHOBaHHME U BepIIMHA, 00pa3yromasi
U OCh;, IUIONAAh, OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolye 1 BbICOTa; OCHOBaHUS U OOKOBAsi MOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IUIOIIA[b MOBEPXHOCTU CQEPBHI.
B3aumuoe pacmnonoxenue chepbl U INIOCKOCTH; KacaTeabHasl TIIOCKOCTh K cepe;
II0IIA b CEPHI.

N306paxkeHne Ten BpallleHHs Ha TUIOCKOCTH. Pa3BépTka MumMHapa U KOHyca.

KoMOuHanuu Ten BpallieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BNHCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitre 06 06BEMe. OcHOBHBIC CcBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuienenunena u cieacteuss u3 He€. O0bEM UMIMHIpA,
koHyca. O0bEM mapa u miomanb chepsl.

[lomo6ubie Tema B mpocTtpancTBe. COOTHOMIGHUS MEXKAY IUIIOMAIIMA
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJL.

Ceuennsi umiauHIpa (MapauielibHO M TEPHEeHIUKYISPHO OCH), CEUYEHUS
KOHyca (mapajijieIbHOE€ OCHOBAHUIO M MPOXOJSIIEe 4Yepe3 BEPIIHHY), CECUCHUs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. CloXKeHUE U BBIYUTAHHE BEKTOPOB.
YMHOXkeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemienwe 3amad, CBSI3aHHBIX €
MIPUMEHECHUEM MPaBUJ AEUCTBUU ¢ BeKTOpamu. lIpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. Yroa Mexnay BekTopaMu. CKalsipHOE NpPOU3BEIECHHE BEKTOPOB.
Bbrunciienne yriioB Mexjay OpsIMBIMH U IDIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUN F€OMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJbTAThl OCBOCHHUS MPOrpaMMbl Yy4yeOHOTO TpeameTa
«MareMarukay XapaKTepU3YIOTCA:

I'pa:knanckoe BociuTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOr0 WiI€Ha POCCUHUCKOTO OO0IIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3NIUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCH M TIp.), YMEHUEM
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUHM C WX
GYyHKIMSIMU U HA3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaXkIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K HCIOJB30BAaHUIO ATUX JOCTIKCHUH B JIPYrUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapoga;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMs, OTUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKECHUIN HAYKU U JESATEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMIMBOTO OYAYIIEro.

JAcTeTHYeCcKoe BOCIIMTAHME:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs ACTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, pEIIEHHN, pacCyXICHUM;
BOCIIPUMMYHUBOCTBIO K MAaTEMATHYECKUM aCTIEeKTaM Pa3JIMYHbIX BUO0B HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TIPUMEHATh MaTEMaTUYECKHUE 3HAHUSA B
HWHTEpecax 3J0poBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAUTAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXA, peryisipHas busnueckas aKTUBHOCTB); (dbuznyecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03J0POBUTEIIBHOMN
NEATENBHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANIBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynyuieit npodeccun u peain30BbIBaTh COOCTBEHHBIC KU3HECHHbIC TIJIAHBI;



FOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000Opa30BaHUI0 HAa TIPOTSIKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUU NIPAKTUICCKUX 3a7a9 MaTEMaTHIECKON HAIIPABICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO AKOJIOTHYCCKON KYJBTYphl, MOHMMAHHEM BIIHSHUS
COIMAJIEHO-DKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSIHHE MPHUPOIHOW M COIMATBHON
Cpelmbl, OCO3HAaHWEM TJIOOAJBHOTO XapaKTepa JKOJOTHYECKHX  MPoOJeMm;
OpUEHTAaIMeld Ha TPHUMCHCHUE MaTeMaTHYCCKUX 3HAHUHU JUIA pEIIcHHsS 3a1ad B
00JIaCTH  OKpY)KAroIIeH Ccpepl, IUIAHUPOBAHHUS ITOCTYIKOB U  OIEGHKH WX
BO3MOXXHBIX TIOCIICACTBUH ISl OKPY>KAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAaykKh W  OOIICCTBEHHOW  MPaKTUKH, IOHUMaHUEM
MaTEMaTUYCCKOM HAyKH KaK cQepbl YeIOBEUCCKOW JIEITCIbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JUJIS Pa3BUTHUS ITUBWIM3AIMU; OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTEeMaTHYECKOW KYJIbTYpOH KaK CpPEJCTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOCKTHYIO W MCCIICIOBATEIBCKYIO JCATEIBHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3ybTaThl OCBOCHHS MPOTpaMMbl yueOHOTO MpeameTa
«MaremaTtuka» XapaKkTepU3yHTCs OBJIAZICHUEM YHUBEpPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  VHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsIMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCMBUIMU.

1)  Vuueepcanvnvle  nosmasamenwvnvle  Oeilicmeus, — obecneuusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCO8 00VUaAOWUxXcs (0ceoeHue
Memoo08  NO3HAHUSA — OKpYJycawwe2o  Mupa;  NpUMeHeHue  J102U4eCKUX,

uUcce008amenbCKux onepayuli, ymeHut pabomams ¢ ungopmayueti).

ba3oBble JJoruueckne AeMcCTBUA:

e BBIIBITH M XapaKTEPHU30BaTh CYIIECCTBCHHBIC MPU3HAKA MAaTEMaTHYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHWH MEXIY IOHATHAMU, (OPMYIUPOBATH
ONpEJNICJICHUs]  MOHSATHM; yCTAHABIMBATH  CYIIECTBCHHBIA  MPHU3HAK
KJIacCH(UKAIIMK, OCHOBAHUS i1 OOOOIIEHHWS W CpPaBHCHUS, KPHTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYIHPOBATH H  NPEOOpPa30BBIBATH  CYXKJICHHS:
YTBEPJAUTEIbHbIC W OTPHULATENbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIUE;
YCJIOBHBIE;

e BBISIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTuBOpeurss B (hakTax, JAHHBIX, HAOTIOJACHUAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€JaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUY;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
yTBEPXACHUN (IPSMBIE U OT MPOTHUBHOTO), BEICTPAWBATh apryMEHTAIIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI,

e BBIOMpATH CMOCOO peuieHus yuyeOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOUPATh HauWOoJiee NOAXOIAIMNA C Y4ETOM
CaMOCTOSTEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3zoBble ucciieqoBare/ibCcKue AedCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE TMPOTHUBOpPEUHE, MpoOIemy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (OopMUPOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEM MEXIy
00BEKTaMHU, SIBJICHUSMHU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOIIEHNS U BBIBOABI 110 pe3yIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHHUIA;

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE MPOILECCA, a TAKKE BbIABUIATH
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

e BBUIBIATH AeUUNTH MH(POpPMALMM, JaHHBIX, HEOOXOAUMBIX Jii OTBETa
Ha BOIIPOC U JJISl PELLIEHUs 3a]auH;

e BbBIOMpaTh HMHPOPMAIMIO U3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh HHPOPMAIUIO, IPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WITIOCTPUPOBATH TPaPUUECKU;

e OIICHUBATH Ha/1EKHOCTD uHpOpMaIuU 1o CaMOCTOSITEBHO
cOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHvle  KOMMYHUKAmueHwvle  Oelicmsus,  o0becnedugarom

cpopmupoeanHocms COYUATLHBIX HABLIKOE 00YUAOUJUXCAL.

Oomenne:



BOCHPUHMMATh U (OPMYJIUPOBATH CYXACHUS B COOTBETCTBUU C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS I10
XOJly pELICHMS 3a/1a4l, KOMMEHTHPOBATH MTOJYyYECHHBIA PE3yJIbTaT;

B X0JIe 00CYXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, perraeMoi 3aJ1aum, BbICKa3bIBaTh UJIEU, HALIEJIEHHbBIE HA MOUCK
pElIEHNs; COMOCTABIATH CBOM CYXKIEHUS C CYXKICHUAMU JPYTUX
YYaCTHUKOB JAMalIora, oOHapy>KMBaTh pa3jIMyue€ U CXOJICTBO IMO3ULIUM; B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OPEACTABIATh  PE3YyAbTAaThl  pElIEHHs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmar
BBICTYIIJIEHUS C YYETOM 3a/1a4 IPE3EHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh ¥  HWCIOJb30BaTh  INPEUMYINECTBA  KOMAaHJHOW |
WHAVUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThl, pactpenensaTh BUABI paboT, T0OTOBApUBATHCS, 00CYXKIATh TPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B TPYIIIOBHIX (popMax paboThl (00CYyKaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» W WHBIC); BBHIMOITHATH CBOIO YacTh pabOTBI H
KOODJMHUPOBATh CBOM JEHCTBUS C JAPYTMAMH YICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHHKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvlie  pezyniamueHble oeticmaus, obecneuusaiom

qbopMupoeaHue CMbBICII06bLX YCNAHOBOK U HCUZHEHHBIX HABBIKOB JTUYHOCMU.

Camoopranusanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIISHUS 3a]1a4H, BEIOUPATh CIIOCO0 pPEIIeHUs
¢ y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUMN C Y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABATECIIBHOW peQIeKCHM KaK OCO3HAHHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Iporiecca M
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKOM 3a]1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IMPH PEIICHUH
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMICHHBIX OMTUOOK, BBISBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEIHM U YCJIOBHUSIM, OOBICHATH
IIPUYUHBI JTOCTWKECHHSI WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIIKOKY, JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHSATUSIMU: TOUKA, TIPSIMAasi, IJIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU M CIEJCTBUSI W3 HUX MPU PEUICHUU
T€OMETPUYECKHUX 3aj1ay.

OnepupoBaTh MOHATUSMHU: TTAPATIICIBHOCTD U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paclojoXeHUE TPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYI'PAHHBIM YyroJi, TPaHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSAMHU: MHOTOTPAHHMK, BBIMYKIBIA M HEBBITYKJIBIHI
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIBHBII MHOTOTpaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMUpaMUa; TpHU3Ma,
NpSIMOYTOJILHBIN Mapasuienenumnes, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHMS  JUJIS
knaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKH, TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIC PU3MBI, MMapajieICTUICbI).

OnepupoBaTh MOHATUSMU: CEKYIas MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBICHATH MPUHIIUTIBI TOCTPOCHUS CEUCHUM, UCTIONB3YsI METO/T CIIE/IOB.

CtpouTh CceuY€HHUS MHOTOIPAaHHUKOB METOAOM  CJEJOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (GUTYp: BHI
CBEpXy, COOKY, CHU3Y.

PemaTte 3amaun Ha HAXOXKJACHHE TEOMETPUUCCKUX BETUYNH MO 00pasiaM Win
aNropuT™MaM, NPUMEHSAS HW3BECTHBIC AHAJUTUYECKHE METOJbl IpPU PELICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3aJlady Ha BBIYMCICHUE PACCTOSHUN MEXIY JIBYMs
TOYKaMHU, OT TOYKH JO MPsAMOW, OT TOUYKH JO IUJIOCKOCTH, MEXKIY
CKPEILIMBAIOUIUMHUCS MPSIMbBIMH.

Pemiats 3a1aun Ha HaX0XJAEHUE T€OMETPUUYECKUX BEJIUYUH MO o0pa3lam Uiu
aAropuT™MaM, NPUMEHSAS HW3BECTHbIE AHAJIUTHYECKHE METOAbl MpPH PEUICHUU
CTAaHJApPTHBIX ~MAaTEMAaTHYECKUX 3aJa4 HAa BBIYUCJICHUE YIJOB  MEXIY
CKpPCILIMBAIOUIMMHUCS  MOPSIMBIMU, MEXAY MNPSIMOM U  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsath 00bEMBI U IO MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ T[pUMEHEHUuEeM (QOpMYJ; BBIYUCISATH COOTHOIICHUS MEXIY
TJIOIIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LIEHTP, OCb W
IJIOCKOCTh CHUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATE M HMHTEPHPETUPOBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (HaKThl JJIs1 PEIICHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEAnoaraloiMx HECKOJIbKO IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (popme.

[IpumensaTs mpocTeMIMEe NOPOTPAMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE NpPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB F'€OMETPHUH B HCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHUS HA NPAKTHUKE: aHAJIW3UPOBATh pPEaJIbHbIC
CUTyallud W TPUMEHSATh H3YYEHHBIE MOHATUSA B IPOILECCE IIOUCKA PELICHUSA
MaTeMaTH4eCKu CHOPMYJIUPOBAHHOW TMpPOOJEeMbl, MOJEIUPOBATh pPEaAIbHBIC
CUTyallUM Ha $3bIKE T'E€OMETPUM, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATUIM U TE€OpEM, amnmnapara anreOpsl; penaTh
[IPAKTUYECKUE 3a71a4l, CBA3aHHbBIC C HAXOXKICHUEM IT'€OMETPUYECKUX BEJINYHH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OOpPa3yrOIIHe
IIMHJIPUYECKON  TOBEPXHOCTH;,  MWIHWHIAP;,  KOHMYECKass  TMOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON MOBEPXHOCTH, KOHYC; cheprudecKkas MoBEpXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYUYCHUS TE BPAICHHUS.

KnaccudummpoBats B3aiMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TIOBEPXHOCTEW  TeNm  BpallCHHS,
T€OMETPUIECKUX TEJl C TPUMEHEHUEM (HOpMyII.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUWK, BIUCAaHHBIN B chepy u
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEJO
BpAIICHMSI.

BBIYUCISATE COOTHOMICHUS MEXIY TUIOMIAJSIMU MOBEPXHOCTEH M 00BEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3zyyaeMble (QUTYpbl OT PYKHU M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buj cBepxy, COOKY, CHU3Yy; CTPOUTH CEUEHUS TEJ BpalllCHUS.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30BbIBATH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIE€UCTBUSL CIOXKEHHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YHUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHH 00J1aal0T.

[TpuMeHTh TPaBUIIO MapAJICICIUIEA.

OnepupoBaTh MOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojd MEXIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEJACHNE BEKTOPOB, KOJUIMHEAPHbIC U KOMILJIAHAPHBIC
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEACHUE, paCKIaJblBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reomerpudeckue QakThl s PEHIeHUS CTEPEeOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIarOB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiiiine reoMeTpUYECKUE 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaunm Ha [10Ka3aTEIbCTBO MATEMATHYECKUX OTHOLICHUH U
HAX0XJICHHE T€OMETPUUECKUX BEJIUMYHMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSS
U3BECTHBIE METOBI PY PEUICHNU CTAHIAPTHBIX MATEMAaTUUECKUX 3a/1a4.

[IpuMmeHATr mOpocTEHIIME NPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3aay.

[IprBoAMTE HpHUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4YEHHBIE 3HAHWSA Ha IMPAKTHKE: aHAIM3UPOBATH PEAbHBIE
CUTyallUM W IPUMEHATh W3YYCHHBIE IOHATUS B INPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd Cc(OopMyIHpOBAaHHON TPOOJIEMBI, MOJEIUPOBATH pEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHM, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIN C
WCITOJIb30BAaHUEM T€OMETPUICCKUX TIOHSATHI U TEOpEM, amnmapara anreOpsl; pemaTh
MMPAKTUYECKUE 3a]]a4H, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (pPOBbHIE)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
1 BBenenue B cTepeoMeTpuio 10
o6opynoBanue [{OC
IT .
2 HpﬂMHe 1 TDIOCKOCTH B NPOCTPATCTRS . 12 1 https://resh.edu.ru/subject/17/10/
apaJuIeTLHOCTD MPSIMBIX U TUIOCKOCTEH https://mathb-ege.sdamaia.ru/
o6opynoBanue [{OC
I1
3 epHeHHminpHOCTB HPAMBI H 12 https://resh.edu.ru/subject/17/10/
friocKocten https://mathb-ege.sdamgia.ru/
o6opynoBanue [{OC
4 VYTIIbI MEXKTY IPSAMBIMH | IJIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
https://mathb-ege.sdamgia.ru/
o6opynosanue [{OC
5 MHororpaHHUKH 11 1 https://resh.edu.ru/subject/17/10/
https://mathb-ege.sdamgia.ru/
o6opynosanue [{OC
6 OO6BEMBI MHOTOI'PAHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
https://mathb-ege.sdamgia.ru/
obopynosanue LIOC
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 https://resh.edu.ru/subject/17/10/
https://mathb-ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KJIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3iesioB U TeM u¢posbie
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (1dpp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena Bpatenus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 5 1

cucTeMaTu3anus 3HaHU|
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHUME10

KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TTOHSITHS CTCPCOMCTPHU: TOYKA,
npsiMasi, IOCKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHus Ha pUCyHKaXx:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTpE3Ka

IlonsaThs: MEpECCKaromMEC II0CKOCTH,
nepeceKarommecs npamas 1 rniIoCKOCTb

IlousTus: MEPECCKAOIHECHA IIIIOCKOCTH,
nepeceKarommecs npamas 1 rniIoCKOCTb

3HaKOMCTBO C MHOTI'OI'paHHHUKaMH,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IIPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeieHns 0 KyOe U mupamMue,
ux pa3BEPTKU U Mojaenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHus 0 Ky0Oe U nupamue,
ux pa3BEépTKu U Mojenu. CeueHus
MHOTOI'PaHHUKOB

[TousTHE 00 AKCHOMATUYECKOM
MOCTPOCHUHU CTCPCOMCTPHUN: AKCUOMBI
CTCPCOMCETPUH U CICACTBUA U3 HUX




TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

TTonaTue 00 aKCMOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH | CIICJICTBUS U3 HUX

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX

11

B3anMHOE€ pacnoioxkeHue NpsIMBbIX B
IIPOCTPAHCTBE: NEpeCceKaroIuecs,
HapajiesIbHbIe U CKPEIIMBAIOIIUECS
NIpSIMBIE

12

[TapannenbHOCTh NMPSIMBIX U TNIOCKOCTEHN B
MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBIC B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

13

[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEH B
npoctpaHctse: [lapannenbHOCTh NPSIMOil U
MJI0CKOCTH

14

Vsl ¢ COHaITpaBJICHHbIMU CTOPOHAMU

15

VYron MCXKAY MPSAMBIMHA B IIPOCTPAHCTBE

16

Yroa Mexay NpsMbIMU B IIPOCTPAHCTBE

17

[TapannenbHOCTh MIIOCKOCTEN:
NapajuleNbHbIE JI0OCKOCTH




18

CpoiicTBa napamieiabHbIX MJI0CKOCTEN

[IpocTeiimme mpocTpaHCTBEHHBIE (DUTYPHI

19 Ha TUIOCKOCTH: T€Tpadp, KyoO,
napajuIeIenuIey

20 [TocTpoenwue ceueHwmit

21 [TocTpoenue ceuenumii
KonTtponpHas padota o teme "lIpsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapamiensHOCTh IPSIMBIX U IVIOCKOCTEN"
[TepieHAMKYISAPHOCTD MPSIMOUN 1

23 TJIOCKOCTH: TICPIICHINKY/ISIPHBIC TIPSIMBIE B
IIPOCTPAHCTBE

o4 [Ipsimbie mapanienbHbIe U
NEPIECHIUKYIIIPHBIC K INIOCKOCTH

o5 IIpsimble napaiijiesibHbIE U
NEPIECHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak NepneHIuKyJIIpHOCTH MPSIMOU U
IIJIOCKOCTH

7 [Ipu3HaK NepneHIuKyJIIpHOCTH MPSIMON U
IIJIOCKOCTH

28 Teopema o psAMOY NEPIEHIAUKYIAPHON
IIJIOCKOCTH

29 Teopema o psAMOY NEPIEHAUKYIAPHON
IIJIOCKOCTH

30 Teopema o psAMOY NEPIEHAUKYIAPHON




IIIIOCKOCTH

31

[lepneHIuKyIp U HAKIIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT MPSAMOU 10 IUNIOCKOCTH

32

[lepneHuKyIsip ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT MPSAMOU J10 INIOCKOCTH

33

[lepneHuKyIsIp ¥ HAKJIIOHHBIE:
paccTOsIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT MPSAMOM A0 IIIOCKOCTH

34

[lepnenuKynsip 1 HaKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT MPSAMOM 10 TUNIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMO ¥ TIJIOCKOCTHIO

36

JIByrpaHHbIN yroJ, TMHEHHBINA yroi
JIBYTPAHHOTO yIJia

37

JIByrpaHHbIN yroJ, JMHEHHBINA yroi
JBYTPAHHOTO yIJia

38

[leprieHAMKYASIPHOCTD MIOCKOCTEM:
MIPU3HAK NEPIIEHINKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

39

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MIPU3HAK NEPIIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN

40

[lepneHMKYISIPHOCTD MJIOCKOCTEH:
MIPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN




41

Teopema o TpEX NMepHIEHIUKYIApaX

42

Teopema 0 TpEX NMepHEeHIUKYIIpaX

43

Teopema o TpEX NMepIEHIUKYIIpAX

44

KonTtponsHas pabota no remam

"[lepneH TUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEXIY NPSIMBIMU U
II0CcKoCTAMU"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOTOTPAaHHHKH pasBépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yrosbHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IpsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBasl U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenumnen, NpsAMOYTrOJIbHBIN
napajuiesienumne/l U ero cBoiicTaa

48

anaMI/ma: N-yroJjibHas nupamMuaa, rpaHu
1 OCHOBAHMC ITUPaMU/IbI; OOKOBasg U
IIOJIHAA IMOBCPXHOCTh ITHUPpaMUbI;
IpaBHJIbHAA U yceqéHHaﬂ nupamMuga

49

HpaBI/IHLHHe MHOT'OT'paHHUKU: IOHATUC
MpaBHUJIIbHOTO MHOTOI'PAHHUKA;
IpaBHJIbHAA IIpU3Ma U ITPABUJIbHAA
nupaMuaa; npaBujibHasg TpCyrojbHasa




MMpaMK/ia ¥ MPaBUIBHBIN TeTpadp; Kyo

50

IIpencrasnenue o MpaBUIbHBIX
MHOTOIPaHHUKAX: OKTa’3Ip, JOJAEKadAp U
UKOCAdP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IPSIMOM, IIIIOCKOCTH.
DneMeHTbl CAMMETPUU B TUPaMUJaXx,
napajuiesenuIe ax, NpaBuIbHbIX
MHOT'OTpaHHUKAX

52

Brraucnenune 3neMeHTOB MHOI'OT'paHHUKOB!
péOpa, muaroHayu, yribl

53

[Tmomaae 60KOBOM MOBEPXHOCTH M TMTOJTHOU
MTOBEPXHOCTH MPSIMOM TTPU3MBI, TUTIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSAMOI TIPU3MBI

54

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MTOBEPXHOCTH MTPABUIILHOM MTUPAMU/IBI,
TeopeMa O TUIOMAIu OOKOBOM
MMOBEPXHOCTH YCEUEHHON MTUPAMU/IBI

55

KounTponbnas pabora no teme
"MHororpaHHuku"

56

ITousarue 006 00bEME

57

OO0BEM UpaMHuIBI

58

O0BEM TUpaMuIBI

59

O0BEM TUpaMHuIBI




60 O0BEM mupamu B! 1
61 OO0BEM TPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KontponbHas padota mo teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CUCTEMATH3AIIHS
65 3HaHui. [locTpoenue ceuennii B 1
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. Beraucienue paccTosaHM: MEXK Y
66 JIBYMsI TOUKaMH, OT TOYKHU JI0 TIPSIMOM, OT 1
TOYKH JI0 TUIOCKOCTHU, MEXKTY
CKPEILMBAIOIIUMHUCS TPSIMBIMU
67 Hrorosas koHTposIbHas paboTa 1
[ToBTOpEHue, 06001IeHNEe CUCTEMATU3ALIUS
3HaHWN. Berancnenue yrios: Mexay
68 CKPEILMBAOIIUMHUCS IIPSIMBIMU, MEKY 1
MPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTI0OB MEXKIY MIOCKOCTIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, TMaMeTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab chepsl

Nzobpaxenue chepsl, mapa Ha
mrockocT. CedeHus mapa

Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTHU, OCh IIMIIMHAPHYECKOM
MOBEPXHOCTHU

HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIoIaas OOKOBOM M ITOJIHOM
TTOBEPXHOCTH

N3obpaxenune muMHpa Ha MIIOCKOCTH.
PazpépTka nmnunapa. Ceuenus

IUIMHIPA (TTIOCKOCTHIO, TapalIeIbHOM
WJIH TIEPIEHAUKYIIIPHON OCH IIUIHH]IPA)

Konunueckas moBepxHOCTh, 00pa3yromue
KOHHYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHue U BepIMHa,

8 o0pa3ymolias 1 0Ch; IUIOIalb OOKOBOH H
IIOJTHOW ITOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TTOCKOCTBIO, TTapaIIeTbHON
OCHOBAHHIO, ¥ TUIOCKOCTHIO, MMPOXOISIIEH
yepe3 BEpIINHY)

11 KoMOuHarus ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WU B TEJIO BpalCHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tell

14 O06bEM muIMHIpa, KOHYCa

15 O06bEM 11apa u TwIomaas chepsl
[TogoGHbIe Tena B MPOCTPAHCTBE.

16 CoOTHOILIEHUS MEXK]Ty TLIOIIAAIMHU
MOBEPXHOCTEN, 00bEMaMU MOI0OOHBIX Tel

17 KonTtponsHas pabora no remam "Tena
Bpamenus" u "O0beMsl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHure ¥ BBIYMTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOpA Ha YUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. 1IpaBuiio
napajiesenumnesa

22

Pemenne 3amad, CBA3aHHBIX C
IIPUMEHEHHUEM MIPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbpHas cuctemMa KOOp/AMHAaT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocreimme 3a1a4n B KOOpAUMHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy NpsMbIMHU U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBINA METOI TPU
pELICHUH TeOMETPUYECKUX 3a/1ad

27

KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTusanus 3HaHuA. OCHOBHBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUH

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢burypsl, hakTel, TEOPEMBI Kypca
IUTAHUMETPUHU

30

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUU U METOJIbI X PEIICHHS




[ToBTOpEHue, 0600IICHNE U

31 cucTeMaTH3anus 3HaHu|. 3a1aun 1
TUIAHUMETPUU U METOJIbI UX PEIICHHSI
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMaTu3anus 3HaHuii. OCHOBHBIC 1
¢burypsl, (hakTbl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 HroroBas koHTpOJbHAS paboTa 1

34 [ToBTOpEHue, 06001EeHNE U 1
CHCTeMaTH3allMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Maremaruka: anrebpa 1 Hayaja MaTEMaTUYECKOr0 aHaJIU3a, FT€OMETPHSL.

I'eometpus, 10-11 knaccwl/ Atanacsu JI.C., Byry3zos B.®., Kagomies C.b.

uapyrue, AkuuonepHoe oomectBo «M3narensctBo «IIpocsenienue

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e MeTtonuueckue pekoMeHaanuu k ydeoHuky ArtanacsH JI.C. 10-11
KJIACCHI;
e JloypouHoe mnnaHupoBanue kK ydeOHWKYy Artanacsu JI.C. 10-11

KJIaCCBlI.

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCBHbI
CETHU UHTEPHET
ob6opynoBanue [1OC

https://resh.edu.ru/subject/17/10/

https://mathb-ege.sdamgia.ru/
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