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PaGouass mporpamma ydeOHOTO Kypca «l'eomerpus» 0a30BOTO YpOBHS st
obygarormuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DeaepaqbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAApTa CPEAHEro 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBIIEMBIX K
MaTEMaTUYeCKOMY O0pa30BaHUIO, M TPAAMUIMI POCCUICKOTO 0O0pa30BaHUA.
Peanuzanust mporpaMMbl 00€CieYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHITUSIMH,
COCTaBJIIOIIMMUA OCHOBY IS CaMOPa3BUTUS M HENPEPHIBHOTO 00Opa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U II03HABATEJBHOTO PA3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHHusi OOYyCIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBIO METANpEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIPABJICHUW JTUYHOCTHOTO
pa3Butusa oOydaromuxcs, (OpMUPOBaHUSA (YHKIUOHAJIBHOW MaTeMaTUYECKOM
I'PaMOTHOCTH, U3yY€HHUs IPYTUX YYEOHbIX AUCUUILUINH. Pa3Butue y oOydarommxcs
MPABWJIBHBIX MPEICTaBICHUA O CYIIHOCTH M MPOHCXOKICHUH T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHH pPEaTbHOTO M WACAIBHOTO, XapakTepe OTPaKeHUs
MaTeMaTUYECKON HayKOM sBJIEHMH M MPOLECCOB pEalbHOIO MHpa, MECTe
TE€OMETPUU B CUCTEME HAYK M POJIM MAaTEMATUUYECKOTO MOJIEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KadyecTB MBIIIJICHUS, HEOOXOAMMBIX [JIsl aJanTalydd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OOHUM U3 0a30BbIX NMPEAMETOB HAa YPOBHE CPEAHETO
oOuiero o0pa3oBaHus, TaK Kak O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbINUIeHHE, (HOpMHUpyeMOe TpPHU H3YYCHHH OOYJarOIIMMHCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MTOCTPOCHUH IEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3a7ad, YMEHHUE BBIIBUTaTb U OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IMpPHU PELICHUH 33]1ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTsAX AESITENbHOCTH 4YesoBeka. OpHEHTalMs 4esloBEKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHMaIbHOTO ObITHs, (dopMa
OTPaXEHUs OKPYKAIOLIETO MHpa, YCIOBHE YCHEIIHOTO MO3HAHMS U AKTUBHOI'O
npeoOpazoBanus  jAeWcTBUTENbHOCTH.  OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIWHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM MAESATEIHLHOCTH,
SBJIIETCS OAHMM M3 NPO(PECCHOHATBHO BAXKHBIX KAadyeCTB, MOITOMY aKTyallbHa
3aja4ya (OPMHUPOBAHUSA Yy OOYHYAIOIIMXCS HPOCTPAHCTBEHHOIO MBILIUICHUS Kak



Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HaIIPaBJICHUSM.

[lenb ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyyaronuxcsi ~ yepe3  oOecreyeHWe  BO3MOXKHOCTM — NPUOOPETeHHs] U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JICWCTBH,
CHEU(PUIHBIX TEOMETPUHN, BO3MOXXHOCTH YCIEIIHOTO MPOJ0JKEHUST 00pa3oBaHus
M0 CIEUUAIBHOCTSM, HE CBA3aHHBIM C ITPUKJIAIHBIM UCIOJb30BAHUEM IT'€OMETPHUH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YypOBHE IIpeIHA3HAYEeHa JIsl
0o0yyJaronmxcsi CpelHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTEIIbHBIX 3aTPYyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOILIME MATEMAaTHYECKUE YMEHMsI, CBSI3aHHbIE
co crneuupuKod TEeOMETPUU U HEOOXOJMMbIE IS YKU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHU UMEIOT BO3MOXHOCTh M3YYHTh T'€OMETPHUIO Ooliee
riyOOKO, €ciM B JAJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN JAEITETHbHOCTH.

JlocTH)KeHHE L€ OCBOEHMS MPOrpaMMbl OOECIEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMUM  3aJadyaMd  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBIsIIOTCS:

e (opMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBl H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHHE YyMEHHs pAaclO3HABaTh HA YEPTEkKax, MOJEISIX U B
peabHOM MHUPE MHOTOIPaHHUKH U TeJla BPAILCHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (QopMupoOBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHUSIMH O
MHOTOTPaHHUKAX U TeJlaX BPAIIEHUS! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3aj]ad;
dbopMHupoBaHHE  yYMEHHUS MPOBOJIUTH  HECIOXKHbIE JOKa3aTeJIbHbIC
pacCyKJIeHUs B XOJIe¢ PEIEHUs CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
PaKTUYECKUM COAEPIKAHUEM;

e pa3BUTHE UHTEUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEM
oOyyJaronuxcsi, TMO3HABATENILHON  AKTHUBHOCTH,  MCCIIEOBATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIIIICHUS,

e (opmupoBanue byHKIHOHATIBHOM IPaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHHE pPAclo3HaBaTh IPOSIBJIEHUS T[E€OMETPUUYECKHUX



NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallusiX U TMPH U3YUYEHUU JPYTHUX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEW, (HOpMyIMpoBaTh HX Ha A3BIKE
IE€OMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIEIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN aImapar Juisl PELICHHs IPaKTUKO-OPUEHTUPOBAHHBIX
3aJlay, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3ajJad, peulacMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJUPYET MPOTEKAHUE MHTYUTUBHBIX INPOLECCOB, MOTUBUPYET K
JaTbHENIIIEMY U3YUEHHIO MPEIMETA.

[Tpennourenue oTAAETCA HAMNSIIHO-KOHCTPYKTUBHOMY METO/y OOY4YEHHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEICTABICHUMN Y
yYallUXCsl B Kypce CTEPEOMETPUU MNPOBOAMTCS 3a CUET pEelIeHUs 3aJad Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX O0pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMTCA C ONOpPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHME OOpa3soM — B YCIOBUSX OTBJIEYEHUS OT
HaIJIIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKAHMUS.

OcHOBHBIE cojepxaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukmn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BexkTopsl 1 KOOpAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUI
pacupenensaercs HE TOJIBKO II0 COJEp)KAaTENIbHBIM JIMHUSM, HO W IO TOJaM
00y4eHHs Ha YPOBHE CPEIHETO 00IIeT0 00pa3oBaHUAI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM PE3YJIbTaTaM
OCBOEHHMsI paboyeil mporpaMmbl, pacnpelneia€HHbIM [0 TrojaM OOydeHus,
CTPYKTYpUpPOBAaHO TakuM oOpa3oM, 4TOObl OBJAJAECHUE TI'€OMETPUUYECKUMU
NOHATUSIMU Y HaBBIKAMHU OCYLIECTBIISUIOCH MOCIEA0BATENBHO U MOCTYIATEIBHO, C
COOJIIOZICHNEM TPUHIIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAJINCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUN OOyYaroImUXCs, pacmupss u
yriayousist €€, o0pa3ysti IpOYHblE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yyenue reomeTpuun oTBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHe 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CIIECCTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B INPOCTPAHCTBE: IIEPECEKAIOIINECH,
napajulelIbHble W CKpemuBaronmecs npsmele. [lapammensHOCTs NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MApAJUIEIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
NapauielIbHOCTh TPEX MPAMBIX; NAPAIIIEIBHOCTh MPAMOM M TJIOCKOCTU. YTJIBI C
COHAIIPABIICHHBIMM CTOPOHAMM; yTOJ MEXIAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapaiyIeIbHbIC TTIOCKOCTH; CBOICTBA
napajuienbHbIX IIockocTei. [lpocTeiliine npocTpaHCTBEHHbIE (QUIYpbl Ha
IJIOCKOCTH: TETpa’ap, KyO, napasuiesenume]; TOCTpPOSHUE CEUCHHIH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHIUKYJIAPHbIE MPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NapPALICIBHBIE M TEPIEHAMKYISIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPHEHIUKYJIIPHONW MIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YroJl MEXAY MNPSIMOMl U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yrJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TmTpsAMOM 10  TIUIOCKOCTH,  MpoeKmuss  GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW:  NPHU3HAK  IEPIECHIUKYJSIPHOCTH  JABYX
IIoCKocTer. TeopeMa 0 TpEX NMEepIEHINKYJIIApax.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MBbI;, OOKOBasi U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE MUPAMUJIbI; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMHU/IBL; IPABUJIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuabl. lIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAsS MpU3Ma U
NpaBWIbHAs MUPAMUIA; NpPaBUJIbHAs TPEYroJibHas MNHUpPaMHUAA M TPaBUIIbHbBIN
teTpa’dap; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: Mpu3Mbl U TUPAMHUIBL.

CuMmMmeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSMOIA,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMuAax, Mapauielienunenax,
MPAaBUWJIbHBIX MHOTOTPAHHUKAX.



Beruncnenre 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH MPSIMON MPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPaBUJIBLHON MHUPAMUIBI,
TeopeMa O IUIomaad yced€éHHoM mnupamuapl. [loHstne 00 00bEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJL.

11 KJIACC

Tesia Bpaimenus

[{nnuHapruyeckas ITIOBEPXHOCTb, oOpa3yromue IUJIMHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYICCKON TMOBepXHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAAh OOKOBOW W IOJHOU
MTOBEPXHOCTH.

Konuueckasi moBepXHOCTh, 00pa3yrolne KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYECKOM MOBEepXHOCTH. KOHYyC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yrolire U BBICOTa; OCHOBAHUS B OOKOBAs IOBEPXHOCTb.

Cdepa m map: 1meHTp, paguyc, AUAMETp; IUIONIAAb MOBEPXHOCTH C(hEpHI.
B3anmHOe pacmosiokeHne cepbl U MII0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
TJI0MAEL CHEpHI.

N300paxenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka nummHapa u KoHyca.

KomMOuHanmu Tenm BpamieHHWs W = MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIM OKOJO cdephl; cdepa, BOHCAHHASS B MHOTOTPAHHUK, WIH TEJO
BpaIllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 00 00BEME
IpSIMOYTOJIBHOTO Tapajjienenumnea u ciaenctsus u3 He€. OO0BEM IMIMHIpA,
koHyca. O0BEM 11apa U Mmaomaab chepsl.

[Tomobubie Tema B mpocTtpaHcTBE. COOTHOIICHHS MEXIy IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuennst mwMHApa (MapaUielbHO W MNEPICHIUKYISIPHO OCH), CEUYCHUs
KOHyca (MapajijieIbHOE OCHOBAaHHIO M TIPOXOJAIIEe dYepe3 BEpIINHY), CCUCHUs
mrapa.

BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTtpaHcTBe. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXeHnEe BeKTOpa Ha 4ucio. PasnoxkeHne BeKTopa mo TpéM HEKOMIUTAaHAPHBIM
BekTopaMm. [IpaBmwio mapamnenenumnena. Pemenwe 3amad, CBS3aHHBIX C
NPUMEHCHWEM TMpaBWi JCUCTBHA C BekTopamu. lIpsMoyroiibHas cucTeMa



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE MPOU3BEIEHHUE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3UIIMK 00YUaIOIIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIeCTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxkJAaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI M TIpP.), YMEHUEM
B3aMMOJICCTBOBaTh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

IHaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON HICHTUIHOCTH, YBAKEHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUHCKOM MaTEMATUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JIPYTMX HayKaX, TEXHOJOTUsIX, cdepax
SKOHOMUKHU.

JlyX0BHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, HSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITETbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOrO OYyAYILIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAas ICTETUKY MAaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, peLIEHNH, paccyXIeHUM;
BOCHPUUMYHMBOCTBIO K MATEMATHUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTEeMaTHYECKWE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/BIXA, peryisipHas buznueckas aAKTUBHOCTB); duznyeckoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
JEATEIBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpILNAaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur U peanu30BbIBATH COOCTBEHHBIE IKU3HEHHbBIC IJIaHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHNI0 Ha NPOTSHKCHHH BCEH JXKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHYSCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHE:

Cc(OPMHUPOBAHHOCTBIO 3KOJIOTHUECKOW KYJIbTYPbI, MOHUMAHHEM BIIHASHUS
COIMAITbHO-IKOHOMHYECKUX TIPOIECCOB Ha COCTOSHHUE MPUPOTHOM M COLMATBHOU
Cpelbl, OCO3HAHHEM TIJIOOAJTBHOTO  XapakTepa OKOJOTHUYECKUX  MPoOiIeM;
OpHEHTAIe Ha NMPUMEHEHHE MaTEeMaTHYeCKHX 3HAHWHM JUIsl pPEeIIeHUs 3ajad B
00acTH OKpYXKaIoILIeH Cpeibl, IUIAHUPOBAHMS TIOCTYIIKOB M  OICHKH UX
BO3MOYKHBIX MTOCJICJCTBUH JIJIsl OKPYKAFOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM U  OOLICCTBEHHOW MPAKTHKH, I[OHMMaHUEM
MaTeMAaTHYeCKOM HayKu Kak c(epbl 4YeIOBEYCCKON JESTEIbHOCTH, JTAIlloOB €€
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [MBHJIU3AIMHW; OBJIAJICHUEM SI3IKOM
MaTEeMaTHKH M MaTeMaTHYeCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATH TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIMBUYalIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yJbTaThl OCBOCHHS IMPOTPaMMBI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLiCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmeUsMU, YHUBEPCAIbHBIMU Pe2YISIMUBHBIMU OCtCMBUSIMU.

1)  Vuueepcanvnvie  no3nasamenwvmvle  Oeilicmsus,  0becnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA  OKPYHCAIoUje2o0  Mupa,  NpuMeHeHue  J10SUYEeCKUX,
UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble JJornueckue AeiicTBUA:

e BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHUA MEXIY MOHITHAMU; (HOPMYITUPOBAThH
OTIpe/ie]ICHUs]  TOHATWN; yCTAaHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJIaCCU(UKAIIMU, OCHOBAHUS MJIsi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUU
TIPOBOIMMOTO aHAIIN3A;

e BOCIpPUHHUMATH, (OPMYJIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHEIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
NpOTUBOpEYHs B (aKkTaxX, HaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUH IS BBISIBJICHUS — 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATh apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElLIEHUs, BBIOUpATh HauboJee MNOAXOMAUMI ¢ y4ETOM
CaMOCTOSITEIIHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBare/bCcKue 1eiicTBHA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIENAOBATENBCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpEUre, MpodieMy,
yCTaHAaBIMBAaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UINIO, MHCHHUE;

e TPOBOAWTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSMH, TIPOIIECCAMU;

e CaMOCTOSITENHPHO (HPOPMYIHUPOBATH OOOOIIECHHUS ¥ BBIBOJBI 1O pe3yjIbTaTaM
MPOBENEHHOTO HAOIIOIEHUS, UCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIlECcCa, a TAKXKE BbIIBUTATh
MIPEATOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBIBISTH ACPUIUTH MHGOPMAILINH, JAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U JJI PEUICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  WCTOYHWKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHHUS,;

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, IPEJICTABIATh €€ B pa3NuyHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 00ecnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIIpUHUMATh #  (OPMYyJIHUPOBATh CYXKJICHHSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PE€HHSI B YCTHBIX M MHUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
X0y pelleHus 3a7jaui, KOMMEHTUPOBATh ITOJY4EHHbIN pe3yNbTar;

B X0/ 00CYKJ€HUS 3a7]aBaTh BONPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJIEW, HAIICJICHHbBIC HAa TIOMCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHUA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JAHaiiora, oOHapyXUBaTh pa3M4yMe U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOU opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKEHMUS,
OPEJICTaBIsATh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUTyIbHON pabOThI IPH PENICHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11E7Th
COBMECTHOHM JeATEIHbHOCTH, IUTAHHUPOBATh OPTaHU3alUI0 COBMECTHOMN
paboTHl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTat paboTsl; 00001aTh MHEHHSI HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax padoThl (00CYXIeHHS, 0OMEH MHEHH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pabOTHI |
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

Yuusepcanonuvie  pezynamuenwie  Oeiicmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanmus:

COCTAaBJISITH IJIaH, AJITOPUTM PELICHUS 3a]1a4H, BRIOUpATh CIIOCO0 pelieHus
¢ Y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJa/JIeTh HAaBBIKAMHM TIO3HABaTENbHOM peQuieKcuu KaK OCO3HaHUsA
COBEpILIAEMBIX JIEWCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAJeTh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipouecca u
pe3yiibTara peleHuss MaTEMaTHIEeCKOM 3a/1auu;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NPHU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B [EATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, 1aHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OLEHUBATH COOTBETCTBHE PE3YJbTaTa LEIH U YCJIOBHUSAM, OOBSICHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OMHOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAs, IIIOCKOCTb.

[TpuMeHSTh aKCMOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX IpPU pELICHUU
reOMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATHIMU: NAPATIIETBHOCTh U MEPIEHIUKYISIPHOCTD NPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MNPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTb MNOHATHUAMM: JABYTPaHHBIA yIoj, TPaHU JABYTPAHHOTO YIJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM Yrojl JBYI'PAHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yria.

OnepupoBaTh NOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOTPaHHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, IPABUIIbHBIN MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (IMpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenume, Ky0).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIIYKJIblE W HEBBIIYKIIbIE MHOIOTPAHHUKH; HPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TAPAIJICIICTIUIIEbI).

OnepupoBaTh NOHATUAMHU: CEKYILas INIOCKOCTh, CECYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METO/, CJIEO0B.

Crpoutrh ceuyeHUss MHOTOIPAaHHHKOB METOJOM  CI€JOB, BBIIIOJIHAITH
(BBIHOCHBIE) IJIOCKHE YEPTE)KU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HaXOXKJEHUE T€OMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Hid
QITOPUTMAaM, TNPUMEHSISI W3BECTHBIE AHAIMTUYECKUE METOAbl MpPU PEUICHUH
CTaHIapPTHBIX MAaTEMaTUYECKUX 3a/1ay Ha BBIYMCIICHUE PACCTOSHUI MEXIy BYMS
TOYKAMM, OT TOYKM JO TMPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIMYMH 110 00pa3lam Wiu
QITOPUTMaM, TNPUMEHSISI W3BECTHbIE AHAMTUYECKUE METOAbl MNpPU PEUICHUH
CTaHIApPTHBIX MaTeMaTHYEeCKUMX 3aJad Ha  BBIYUCIEHUE YIJIOB  MEXAY
CKPEIIMBAIOIIMMUCA HPSIMBIMU, MEXIy MPSAMOM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boerancnsate 00bEMBI B MIJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IpH3Ma,
nupamMyga) ¢ OpuUMEHEeHWeM (OpMyJ; BBIYHMCIATH COOTHOLUEHUS MEXKAY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPOPETHPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO HAa YepTexkax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HakTbl Ui PEUIEHUs] CTEPEOMETPUUYECKHUX
3a/1a4, NMpEeAnoJaraloluX HECKOJIbKO [IaroB PEIICHMS, €CIU YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOH (opMe.

[IppuMeHATP MpOCTEWININE NPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallUh W TPUMEHATh W3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKu C(HOPMYJIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHMUEM T€OMETPUUYECKUX TMOHSATHI U TEOpEM, armapara aireOpsl; pemarTh
IIPAKTUYECKNE 334U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUSMHU: LUIUHIAPUYECKAs IMOBEPXHOCTh, 0OO0pa3yroIIue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IMOBEPXHOCTb,
o0pa3yrolne KOHHIeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

PacrosnaBaTh Tena BpamieHus (IIIAHIP, KOHYC, cdepa | map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacrosoxkeHue chephl U MI0CKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
CEerMeHTa; IIApOBOM CIIOM, OCHOBAHME ILIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CIIOS;
1apOBOM CEKTOP.

Boruucaste  00BEMBI W IUIOMIAJM  TOBEPXHOCTEH TN  BpalllEHUs,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
ONMHCAaHHBIN OKoNIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpaIllCHUS.

BbIYMCIISITE COOTHOIICHHS] MEXKAY IUIOIIASIMUA MOBEPXHOCTEH U 00BEMaMuU
MOJIOOHBIX TEJI.



N300paxaTh u3ydaembie (UTYphl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
¢duryp: Buz cBepXy, COOKYy, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALLCHMUSL.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO HA YepTexkax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbIMOMHATE [EHCTBHUSL CIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHM 00JIaatoT.

[IprMeHATH MPaBUIIO NTapaJUICIICIUIIEAA.

OnepupoBaTh NOHATHIMU: IE€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YIoJ MEXIY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB M NMPOU3BEAEHNE BEKTOPA HA YUCIIO, YTOJI MEXKITY
BEKTOpPAMH, CKaJsIpHOE TMPOU3BEIECHUE, PACKIAABIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[TpumensTe TeomeTpuueckue (HaKTbl I PEUICHHS CTePEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHNUs, €CIU YCIOBUs TPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemate mpocreiimme reoMeTpUYECKHE 3aladyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIWHATHOTI'O METOAA.

Pemlarp 3amaum Ha [IOKa3aTesIbCTBO MATEMATHYECKMX OTHOLICHHM W
HAXO0XKJEHUE FEOMETPUUYECKHUX BEJIIMYMH 0 00pa3liamM Wi aaropurMam, IpuMeHss
U3BECTHBIE METOBI ITPU PEILICHNUN CTaHAAPTHBIX MATEMAaTUYECKUX 3a4ad.

[IpumeHsATh HpoCTEWIIME MPOrpaMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH HpHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

[IpuMeHATh IONY4YEHHBbIE 3HAHUS HA IPAKTUKE: AaHAJIU3UPOBATh PEAIBHBIE
CUTyallUM M IIPUMEHATh W3YYCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTH4ecKd CHOPMYIUPOBAHHONW TPOOJIIEMBbI, MOJAEIUPOBATH pPEabHbIC
CUTyallUh Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, annapara ajireOpsl; peiarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKHUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Konrtpoabsubie IIpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcebl
1 BBenenue B ctepeomMeTpuio 10
) [IpsiMbie U TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaninenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHAUKYISIPHOCTH MPSMBIX U 12
IJIOCKOCTEMN
4 VYrisl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

KoimuecTBo yacos DJIEeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB U TeM unpposbIe
Ne i/m P Konrpoabnubsie IIpakrnuyeckue (ubp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypcsl

Tena BpameHus 12

OO0BbEMBI TET 5 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHUE, 060OIIEHNE, . |

cucTreMaru3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHUSI CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
[IpaBuiia n300paxeHus Ha PUCYHKAX:
M300paKeHUS MIIOCKOCTE!, apasieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlousTus: MEpCCCKaAromMMreCs II0CKOCTH,
MNePeCCKaromuec: mmpsamasi u IJIO0CKOCTb

KoaunuyecTBo 4acoB

Bcero

KonTposabHble
padoThI

IIpakTH4yeckue
padoTbI

JlaTa
U3ydeHus

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

IlousTus: MEpCCCKaAr0ImMMrECs II0CKOCTH,
InepeceKarommecs npsamMas U rnioCKOCTb

3HaAKOMCTBO C MHOTI'OIrpaHHUKAaMH,
H306pa>1<eHHe MHOT'OI'PaHHHUKOB Ha
PHUCYHKAX, Ha IPOCKIUOHHBIX YCPTEIKAX

HauanpHbie cBeACHUS O KY66 " IUpamMuac,

uX pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupaMu/e,
ux pa3BEépTku U Mojenu. CeueHus
MHOT'OI'PAaHHUKOB

ITousrue 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




[Tonsatue 06 akCHOMAaTHYECKOM

8 MIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEpPEOMETPUU U CIEACTBUS U3 HUX
[ToHsATHE 006 AKCHOMATUYECKOM

9 MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM

10 MOCTPOEHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
B3anMHOe pacnonokeHue npsmMbIX B

1 IIPOCTPAHCTBE: MEpPECEKAIOLINECS,
napajuleJbHbIE U CKPEIIMBAIOIINECS
psIMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: Mapaljie/IbHbIE IPSIMBIE B
MPOCTPAHCTBE; MAPATUIENBHOCTD TPEX
MPSIMBIX
[TapanmienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpanctse: [lapanienbHOCTh NpsMOil U
IJIOCKOCTH

14 VYTiBl ¢ COHAINIPaBIEHHBIMU CTOPOHAMU

15 Yros Mexay IpsMBIMU B IIPOCTPAHCTBE

16 Yoy Mex1y NpsSMBIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB IIIOCKOCTEH:
napasJiesibHble INIOCKOCTH

18 CBoiicTBa mapayIeIbHBIX TIOCKOCTEH

19 IIpocreiinme npocTpaHCTBEHHbIE PUTYPBI

Ha INIOCKOCTHU: TCTPAdP, KY6,




mapalICICIIMIICa

20 [TocTpoenue ceuenuii

21 [Toctpoenue ceuenuit
KontponbHas padota o teme "lIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U TIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSAMOM U

23 IJIOCKOCTH: MEPIEHANKYIIPHBIE IPSIMbIE B
IIPOCTPAHCTBE

24 [IpsiMble napasenbHele U
MEPIEHIUKYIIPHBIE K IIJIOCKOCTU

25 IIpsimble napasuienpHble U
NEPIEHIUKYIIAPHBIE K IIJIOCKOCTH

26 [Ipu3Hak neprneHANKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH

27 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOU U
IJIOCKOCTH

73 Teopema 0 npsIMON NEPIEHIUKYIIIPHOU
IJIOCKOCTH

29 Teopema o IpsAMOi EPIIEHIUKYIIIPHON
IJIOCKOCTH

30 Teopema o IpsAMOI EPIIEHIUKYIISAPHON
IJIOCKOCTH
[lepnieHIUKYNAp U HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IIJIOCKOCTH

1 [lepnieHIuKyNsIlp ¥ HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKH O0 INIOCKOCTHU, PaCCTOAHUC OT




HpHMOﬁ J0 IINIOCKOCTH

[TeprieHAMKYISAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IpSIMOI 10 IIIOCKOCTH
[lepnieHIUKYNsIp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 IJIOCKOCTH

35 VYTIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY
IIPSIMOM U TUIOCKOCTBIO

16 JIByrpaHHBbI yroJi, TMHEHHBIN yroi
JBYIPAHHOT'O yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOI'O yIiia
[leprieHANKYIAPHOCTD MIOCKOCTEH:

38 MIPU3HAK EPIEHIUKYJIIPHOCTH JBYX
IIJIOCKOCTEN
[leprieHANKYIAPHOCTD MIOCKOCTEH:

39 IIPU3HAK NEPIEHANKYISIPHOCTH JIBYX
IJIOCKOCTEN
[leprieHAUKYIAPHOCTD MIOCKOCTENH:

40 IIPU3HAK NEPIEHANKYISIPHOCTH JIBYX
IJIOCKOCTEN

41 Teopema o0 TpEX nmepneHIUKYISIPAX

42 Teopema o TpEX nepneHIUKYIsIpax

43 Teopema o Tpéx nepreHauKyaspax
KonrtponbHas pabora o remam

44 "IlepneH IUKYISIPHOCTD MPSMBIX U

iockocTeil" u "YIibl MEXIy NPSIMBIMU U




45

IJIOCKOCTSIMHA"

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBITYKIIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'Or'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHMS IIPU3MBI; IIPsIMasi ¥ HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamrenenunen, NpsMOYTOJIbHBII
napajuleJIenuIe] U €ro CBOMCTBA
[Tupamuna: n-yrosnbHas nupamMmuaa, TpaHu v
OCHOBAHHWE TTMPAMHUJIBL; OOKOBAs M MOJTHAS
IIOBEPXHOCTbh NMUPAMU/IbI; IPABUIIBHAS U
yceu€HHas nupaMmuaa

[IpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSTHE
NPaBUJILHOTO MHOTOTPAaHHUKA; ITPABUIIbHAS
NpHU3Ma U MpaBUIIbHAS THPAMU/IA;
MpaBUJIbHAS TPEYroJbHAs MMpaMua u
IIpaBWIbHBIN TETpa’ip; KyO

[IpencraBneHue o MPaBUIBHBIX
MHOTOTPpaHHHUKaX: OKTadIp, TOJCKAIP U
UKOCadIP.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, MIPSMOM, TUIOCKOCTH.
DJeMEeHThl CHMMETPHUH B MHUpaMUIax,
napajuieNienuneaax, NpaBuibHbIX
MHOTOTPaHHUKAX




Brruucnenue 371eMEHTOB MHOTI'OI'PaHHHUKOB:

52 . 1
pEOpa, MuaroHau, yribl
[Tnomans 60K0BOM MOBEPXHOCTHU U MOJHOMN
53 MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATH 1
OCHOBaHHH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MPSIMON TPU3MBI
[Tnomjanp 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHIILHOM MUPAMUJIBI, 1
TeopeMa o IIouaau OOKOBOM MOBEPXHOCTH
yCeuEHHOM nmupaMubl
55 KonTponbHas padota no teme )
"MHororpaHHuku"
56 [Tonsitue 06 00bEMeE 1
57 O0BEM TUpaMuIBI 1
58 O0BEM nupamMuIbI 1
59 O0BEM TUpaMuIBI 1
60 O0BEM nupamuIbl 1
61 O06BEM TPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 OO6BEM TPU3MBI 1
64 KonrtponsHas padora o reme "O0bEMBI )
MHOTOTPaHHUKOB"
[ToBTOpeHune, 06001IeHNE CHCTEMAaTHU3ALIHS
65 3HaHuil. [loctpoenue ceuenuii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHuEe, 06001IeHNE CHCTEeMAaTHU3ALIHS
66 3HaHUU. BeuncieHne pacCTOSIHUN: MEXIY 1

ABYMA TOYKaMH, OT TOUKHU O HpHMOﬁ, OoT




TOYKH I0 IIIOCKOCTH, MCIKIAY
CKpCIIUMBAOIIHUMHUCA ITPAMBIMU

67 Hroroast kKoHTpoOJIbHAs paboTa

[ToBTOpEeHue, 0000IIEHNE CUCTEMAaTH3AIIHS
3HaHUU. BpIYHCIIEHUE YTIIOB: MEXKIY

68 CKPEILMBAIOIUMUCS IPSIMBIMU, MEXKITY 1
MPSIMOI U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX/Y TNIOCKOCTSAMH
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KITACC

Ne i/

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTbI

Jlara
U3y4YeHu sl

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Cdepa u map: HeHTp, pajanyc, TUaMETp;
IUTOINAb MOBEPXHOCTH CEphbI

B3aunmMHoe pacrionoxkeHue chepsl U
TUTOCKOCTH; KacaTelibHas TUIOCKOCTh K
cdepe; mromanb chepsl
N3obpaxenue chepsl, 1mapa Ha
wiockoctu. CeueHus mapa

unuuapudeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPTIEeCKON
MOBEPXHOCTH, OCh [IJIMHIPUICCKOMN
MTOBEPXHOCTH

Hunuaap: ocHOBaHUS ¥ OOKOBast
MOBEPXHOCTh, 00pa3yroIas U ocCh;
[UIoIIaabs OOKOBOU M HOJHOM
MTOBEPXHOCTH

N3o6pakenne NMIMHIpaA HA TUIOCKOCTH.
Pa3Béprka uununapa. Ceuenus

HUIUHAPA (TTIOCKOCTHIO, apalIeIbHOM
WY TICPIICHIUKYJISPHOM OCH LIMJIMH/IPA)

Konnueckas moBepXHOCTh, 00pa3yroiue
KOHHUYECKOU IMOBEPXHOCTHU, OCb U
BCpIIMHA KOHHUYECKOU IMOBEPXHOCTHU




KOHYCZ OCHOBAHHC W BCPIIIMHA,

8 00pa3yrolas 1 OCh; IJI0IA/ b OOKOBOM 1
IIOJIHOM ITOBEPXHOCTHU
Yceu€HHBII KOHYC: 00pa3yroue u

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N3o0paxeHue KoHyca Ha MIIOCKOCTH.
Pa3Béprka xkonyca. CeueHuns KoHyca

10 (TUTOCKOCTHIO, MapaJlIeIbHON
OCHOBAHUIO, U MIOCKOCTHIO, MPOXOIAIIEH
yepes BEpIINHY)

1 KomOunamus ten BpareHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO

12 cdepsr; chepa, BrcaHHas B
MHOTOI'PAaHHUK WJIM B TEJIO BPALICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOMCTBA 0OBEMOB Tel

14 O0béM nuIMHIpa, KOHyCca

15 OO0BéM mapa U Iomaah Chephl
[Tomo6HbIe Tena B IpOCTPaHCTBE.

16 COOTHOIIEHUS MEXTY UIOIIAASIMU
MOBEPXHOCTEH, 00bEMAMHU MOAOOHBIX TET

17 KonTtponpsHas padora mo temam "Temna
BpanieHus" u "O0bembI Ten"

18 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE

19 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO




21

22

23

Paznoxenune BekTOpa 1o Tpém
HEKOMILJIaHApHBIM BekTopaM. [IpaBuio
napajuienenumnena

Pemenue 3aay, cBsI3aHHBIX C
MIPUMEHEHUEM MPaBUJl JEHCTBUH C
BEKTOpaMHU

[IpssMoyronbpHas cucreMa KOOpAUHAT B

npoctpancTBe. KoopanHatel BeKTOpa.
[Ipocreiinre 3a1a4n B KOOpAUHATAX

24

25

26

VYroa mexny Bekropamu. CKaisipHoe
MIPOU3BEJICHUE BEKTOPOB
Boruncnenue yrioB Mex1y NpsSIMbIMU U

IIJIOCKOCTAMU

KoopaunaTHO-BEKTOPHBII METOA MTPU
pEIIeHUU T€OMETPUYECKUX 3a/1a4

27

28

29

30

KonTponpHas padora o Teme "BekTopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

[ToBTOpEeHUE, 000OIIEHNE 1
cucTeMaTu3anys 3HaHui. OCHOBHBIE
burypsl, GpaxThl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEeHUE, 000OIIEHNE 1
cucTeMaTu3anys 3HaHui. OCHOBHBIE
burypsl, GpaxThl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEeHUE, 000OIIEHNE 1

cUcTeMAaTu3alusa 3HaHUH. 3agaun
MJIAHUMETPUH ¥ METOJIBI HX PEIICHHS




[ToBTOpEeHUE, 000OIIEHNE 1

31 cucTeMaTu3alus 3HaHui. 3agaun 1
TUTAHUMETPUH B METOJIbI UX PEIICHHS
[ToBTOpEeHue, 0600mIEeHNE 1

1 cuctemaruzanus 3HaHuil. OCHOBHbBIE 1
burypsl, pakTel, TCOPEMBI Kypca
CTEpeOMETPUHN

33 Hroropas koHTpoOJbHAs paboTa 1

34 [ToBTOpenue, o6o0IICHNE U |

cUcTeMaTu3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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