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HOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma yuebHoro kypca «I'eomerpusi» 6a30Boro ypoBHs 1ia oOyuatommxcst 10 —
11 kmaccoB pazpaborana Ha ocHOBe DenepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
cpenHero ooduiero oopa3oBaHMs, ¢ YUETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHMH, HMPEIBIBIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPAJUIMKA pOCcCUiiCKOro oOpa3oBaHus. Peanmuzarusi mporpamMmbl
o0ecrieynBaeT OBJIAJICHHE KITFOUEBBIMUA KOMIIETCHIUSAMH, COCTABIISIONIMMH OCHOBY IS CAMOPA3BUTHUS
U HENpPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JTMYHOCTHOTO M IIO3HABATEIHLHOTO
Pa3BUTHUS JTMYHOCTH O0YJAIOIIHXCHL.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca T€OMETpHH Ha YPOBHE CPEIHEro 00iero oopa3oBanus 00yciIoBieHa
MPAKTUYECKOH 3HAYMMOCTBIO METAIPEJMETHBIX M MPEIMETHBIX PE3yJIbTaTOB OOYYCHUS I€OMETPUH B
HANpaBICHUU  JIMYHOCTHOTO  pa3BUTHS  oOydaromuxcs, (opmupoBaHus  (HYHKIMOHAIBHON
MaTeMaTHYeCKOM IPaMOTHOCTH, W3YYEHHUs APYTUX y4yeOHBIX AUCUMIUIMH. PazButue y oOywarommxcs
NPAaBUIbHBIX TPEJACTABICHUN O CYIIHOCTH W TPOUCXOXKICHHH TE€OMETPUYECCKUX aOCTPaKIIHiA,
COOTHOILICHUH PEaJbHOTO M UICATBHOTO, XapaKTepe OTPAKCHUS MATEMaTHUECKOW HAYKOH SBICHHHA U
MPOIIECCOB PEaJbHOr0 MHpa, MECTE€ T'EOMETPUM B CHUCTEME HayK W POJIM MaTeMaTH4ecKOTro
MOJIETUPOBAaHUSI B HAyYHOM IIO3HAHMM U B IpPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O
MHUPOBO33PCHHUSl yYallUXCs, a TAKKE KayeCTB MBIIUICHHUs, HEOOXOAMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIIECTBE.

I'eomerpust ABNsieTCS OMHUM M3 0A30BBIX MPEJAMETOB HA YPOBHE CPEAHEro o0mIero oopa3oBaHus,
TakK Kak oOecrieunBaeT BO3MOXHOCTB HN3YUCHUA KakK JUCHUITIINH CCTeCTBeHHO-HaquOﬁ
HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbINUICHUE, (GOPMHUPYEMOE TPU HM3YYCHUU OOYUYAIOIIMMUCS TMOHSITUHHBIX OCHOB
reoOMCTpUU U TTOCTPOCHHUHU LETOYKH JIOTHYCCKUX YTBCp)KI[eHI/II\/JI B XOJC PCHICHUA TCOMCTPUUCCKHUX
3aaa4, YMCHHUEC BbIJIBUTATb U OIPOBEPraTb r’UmnoTE3bl HCIOCPECACTBEHHO HCIIOJB3YIOTCA IMPU PCIICHHUU
3aJ]a4 €CTeCTBEHHO-HAyYyHOT0 LIUKJa, B YACTHOCTH U3 Kypca (PU3HMKH.

YMeHHne OpHEeHTHpPOBAThCA B IMPOCTPAHCTBE MIPAET CYILIECTBEHHYIO POJb BO BCeX 00IacTAX
NeSTeNbHOCTH denoBeka. OpHeHTalHs YeloBeKa BO BPEMEHHM M TPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHE €T0 COIMAJIBHOTO OBITHSA, (OpMa OTpPaKEHHUS OKPYKAIOIIEr0 MHpA, YCIOBHE YCIEIIHOTO
MO3HAHUS M AKTUBHOTO MpeoOpa3oBaHUs JeicTBUTENBbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMHU
obpazaMu OObEIMHSAET pa3Hble BHUAbI y4eOHOM W TPYIOBOHM JESATEIbHOCTH, SBISETCS OJHUM W3
npodeccuoHabHO BaXKHBIX KAauecTB, MO3TOMY aKTyajbHa 3ajJadya (OPMHUPOBAHMS y OOy4aIOLIUXCS
MPOCTPAHCTBCHHOI'O MBINIJICHUA KaK pa3HOBUJIHOCTU 06pa3H0ro MBINIJICHUSA — CYIICCTBEHHOI'O
KOMIIOHEHTa B TIOJITOTOBKE K MPAKTUYECKOM NesATeIbHOCTH [0 MHOTHUM HAIPaBJICHUSM.

Llenb ocBoeHMs mporpamMMbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OOy4YeHUS —
o0meoOpazoBarelbHOE H  OOIIEKYJAbTYpHOE pa3BUTHE OOydYalOIIMXCS dYepe3  0OecTedeHHe
BO3MOXHOCTH HpI/IO6peTeHI/I${ U HCIOJb30BaHUA CHUCTEMATHYCCKHUX TI'€COMCTPHYCCKUX 3HaHUHd W
NeWcTBUH, cHenu(UUHBIX T€OMETPHH, BO3MOXHOCTHM YCIEIIHOTO MPOAODKEHHs 00pa3oBaHUs IO
CMELUANBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOIB30BaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE INpeiHA3HAaueHa JJs oO0ydaroluxcs CpeaHei
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUI Ha YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHus.
Takum o0pa3om, oOyuaromuecs Ha 0a30BOM YypOBHE JOJKHBI OCBOUTH OOIIHME MaTeMaTHYECKHE
YMEHUS, CBsSI3aHHbIE CO CHEeUU(UKON TeoMeTpuu U HEOOXOIUMBIE MJS >KU3HH B COBPEMEHHOM
obmmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3Y4YHUTh T€OMETpuio Ooyiee TiyOOKo, eciiu B



JalbHEUIIIeM BO3HUKHET HEOOXOJUMOCTh B T'E€OMETPUYECKHX 3HAHUSX B MPOPECCHOHATHHOU
eI TEbHOCTH.

JlocTukeHue eiar OCBOSHUSI MPOrpaMMbl 00ECTIeUNBAETCS PEILIEHUEM COOTBETCTBYIOIIUX 3a/1a4.
[IpuopureTHpIMU 3aadaMu OcBoeHHUs Kypca «I['eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax
SIBJISIFOTCSL:

e (opmupoBaHUE NPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYphl U OCO3HAHHE €€

B3aMMOCBSI3H C OKPYKaIOIUM MUPOM;

e (opmupoBaHUE MpEACTABICHUS O MHOTOIpDAaHHUKAX W TejaX BpallleHUs KaK O Ba)KHEHIINX
MaTeMaTUYeCKUX MOJENSIX, I[MO3BOJISIONIMX OMNUCHIBATH W U3Yy4aTh pa3HbIC SIBICHUS
OKPY>KaIOILEro MUpa;

e (opmupoBaHue yMeHHsS pacmo3HaBaTh Ha YepTekKax, MOJCISAX W B PEATbHOM MHUPE
MHOT'OTPaHHUKHU U TeJIa BPalllCHHUS;

® OBJIaJICHUE METOJAaMU PEIICHUS 3a/1ay Ha MMOCTPOCHUS Ha U300paXKEHUAX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHUE yMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSMU O MHOTOTPaHHHKAX W Telax
BpAIlICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

® OBJIAJICHUE QJITOPUTMAMHU PEHICHUS OCHOBHBIX THUIIOB 3a1a4; (OopMUpOBAaHUE YMEHHS
MIPOBOJMTH HECIIOKHbBIE TOKA3aTEIbHBIE PACCYKACHUS B XOJI€ PEUICHHS CTEPEOMETPUUECKUX
3a/1a4 U 3a]1a4 ¢ MPAKTHUYECKUM COJIEP KaHUEM;

® pa3BUTHE WHTEJIEKTYAJIbHBIX H TBOPUYECKHX CIIOCOOHOCTEN 00YyYarOIIUXCsl, TO3HABATENbHOM
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue (QyHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHON T'E€OMETPHUH: YMEHHE
pacro3HaBaTh MPOSIBICHUS TC€OMETPUUYECKUX TOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTyallUsX M TPH M3YYEHUH JPYIHMX YUE€OHBIX MPEAMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, (DOPMYIHPOBATh UX HA SI3BIKE TEOMETPUU U
CO3/1aBaTh F€OMETPUUECKHE MOJENHU, MPUMEHSITh OCBOCHHBIM T€OMETPUUYECKUIN ammapar AJis
penieHus: MPakTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATH U OIICHUBATH MOTYyYCHHBIC
pe3yJIbTaThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUHU B
Hayaje ero M3y4yeHus 3aJad, peulaeMblX Ha YPOBHE HMHTYUTHUBHOIO IO3HAHUS, U OMNpPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJA HUMH, UYTO CIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIUICHUS], CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JanbHENIIEMY U3yYEHHUIO PEeIMETA.

[Ipenmourenne oOTAaéTcs  HATMSATHO-KOHCTPYKTHBHOMY MeETOAQy OOydYeHHs, TO €cTb
TEOpPETHYECKUE 3HAHUS WMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIAMETHO-TIPAKTHUYECKOM
NesTeIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHHUN Yy YyYallMXcsl B Kypce CTEpEOMETPHH
MPOBOAMTCS 3a CUET peIIeHUs 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa3oB M 3ajady Ha
OTIEpUpPOBAaHUE TNPOCTPaHCTBEHHBIMU oOOpazamu. Co3maHue o0paza MPOBOAUTCS C OMOPOM Ha
HaIrJBITHOCTh, a ONEPUPOBaHUE 00pa3OoM — B YCJIOBHSIX OTBJICUEHHUS OT HATJISAHOCTH, MBICIEHHOTO
W3MEHEHUS €T0 UCXOHOTO COACPIKAHUS.

OcHoBHBbIE cozepxaTenbHble TMHUM Kypca «I'eomerpun» B 10—11 knaccax: «MHOTOrpaHHUKNY,
«IIpssmMble ¥ TJIOCKOCTH B HpocTpaHCTBe», «Tema BpamieHus», «BekTopel M KOOpAMHATHL B
npoctpanctBey. DdopmupoBaHME  JIOTHUECKMX  yMEHUW  pachpefensieTcss He  TOJBKO IO
coJiepKaTeJIbHBIM JIMHUSM, HO | 110 TOJIaM 00YYEHUsI Ha YPOBHE CPEHETO O0IIero 00pa3oBaHMs.

Copepxannie 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM OCBOEHHUs paboueit
MPOrPaMMBbI, pacHpeeN€HHBIM M0 ToAaM OOy4YeHHSs, CTPYKTypUPOBAHO TaKUM o0O0pa3oM, YTOOBI
OBJIAJICHUE TEOMETPUUYECKUMHU TIOHATHUSMU W HABBIKAMH OCYIIECTBISIOCH TIOCIIEIOBATEIBLHO H



MOCTYMATENbHO, C COOIIOACHNEM MPUHIIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OO0IIYIO CHCTEMY I'eOMETPUUYECKHUX MPEJICTaBICHUI 00YJalOINXCsl, pacIIupsis U yriryosss e€, oopasys
IPOYHBIC MHOXKECTBEHHBIC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydyenue reomerpun otBoauTcsi 2 vaca B Henento B 10 kmacce u 1 wac B Hepemo B 11
KJIacce, BCEro 3a JiBa roja oOydenus - 102 yaeOHBIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE TOHSATUSI cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, IpocTpaHcTBO. IlonsTue 06
AKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsIMBIX B HPOCTPAHCTBE: IEPECEKAOUIUecs, NapajlieibHble U
CKpeuBaromuecs npsamele. [lapamienbHOCTs NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NTapaJlICIbHbIE
IIPSIMBIE B IPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX NPSMBIX; MApPAJLIEIBHOCTh INPSAMONW U IUIOCKOCTH.
VYrIiael ¢ COHANpPaBICHHBIMUA CTOPOHAMM; YIOJI MEXAY IPAMBIMU B IpocTpaHcTse. llapamienbHocTh
IJIOCKOCTEH: MapajuieibHble IUIOCKOCTH; CBOMCTBAa MapauleNbHbIX IUlOocKocTed. IIpocreiimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPAdIP, KyO, Mapajuieenume/; MOCTPOSHHE CEUeHHH.

[lepneHUKYIAPHOCTD NMPSMOM M IUIOCKOCTH: NEPIEHIUKYJSPHBIE INPSMbIE B IPOCTPAHCTBE,
MpsIMbIE NapajuIeNIbHbIEe U EPIEHANKYIISPHBIE K ITIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH IPSIMON 1
IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHIUKYIAPHONU IUNIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXKIY
MPSAIMOM M IUIOCKOCTBIO; JIBYTPAHHBIA YTOJ, JUHEWHBIM YroJl AByrpaHHOro yria. lleprneHnukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IJIOCKOCTH, IPOEKIIUs
¢burypel Ha MIOCKOCTb. llepneHIuKyISIpPHOCTh IJIOCKOCTEW: NMPHU3HAK MEPIEeHAMKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MepHEeHIUKYIIsIpax.

MHoOrorpaHHUKHU

[IoHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIbIE W HEBBIITYKIIbIC
MHOT'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. lIpusma: N-yrospHas npusma; I'paHH U OCHOBAaHUSA
IPU3MBI; MIpsIMast M HAKJIOHHAasi MPU3Mbl; OOKOBasi U TMOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunen,
IIPSAMOYTOJIBHBIA Tapajulelienunes; U ero cBoicrTBa. Ilupammupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHME NUpPAMUJbI; OOKOBas W IOJIHAS IOBEPXHOCTb MHUpPAMUAbI; IMpaBWIbHAsI U Yyceu€HHas
nApaMuJa. DIEMEHTBl IPU3Mbl M UpaMu/ibl. [IpaBUIbHBIE MHOTOTPAHHUKH: TOHATHE MPaBUIBHOTO
MHOI'OT'PAaHHUKA; [IPaBUIIbHASA [IPU3MaA U IIPaBUJIbHAS NUpaMUA; IIPABUIbHAS TPEYrojbHas NUpamMuia
U MIPaBUJIBHBIN TeTpadp; KyO. [IpeacraBieHne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTayp, A0AEKadAP
1 ukocadap. CedeHus: IpU3Mbl U IMPAMHU/IBI.

CummeTpHs B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTENIBHO TOUKH, IPSIMOM, IIIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B NUpaMUax, apauielIenuIenax, IpaBUuiIbHbIX MHOTOTPaHHUKAX.

Bbluuciienue »51eMEHTOB MHOTOTPAHHUKOB: p&Opa, aumaroHanu, yriel. Ilinomans OGokoBoi
MOBEPXHOCTH U TOJHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAJh OCHOBaHMil, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMON mnpusMbl. [lnomaas OOKOBONH MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON
MUpaMHJIBI, TeOpeMa O TUIomaau yced€HHol mupamunsl. [lonstre o6 o0néme. OOBEM MUpaMHIIBI,
IIPU3MBL.



[TonoGHbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXTy MIIOMIAAIMH TIOBEPXHOCTEH, 00bEMamMu
MOJTOOHBIX TEN.

11 KJIACC

Tena BpaleHus

[unmuuapudeckass MOBEPXHOCTb, OOpasymollde  LHWIMHAPUYECKOH  IOBEPXHOCTH,  OCh
LWINHAPUYECKOH nmoBepXHOCTU. L{unuHap: ocHOBaHMS U O0KOBas MOBEPXHOCTb, 00pa3yolias U OCb;
IUI0IAab OOKOBOH U IOJIHOM MOBEPXHOCTH.

Konnueckass mMOBEpXHOCTh, 0Opa3yrolIle KOHMYECKOW TIOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOW moBepxHOcTH. KoHyc: OCHOBaHME M BepUIMHA, 00pa3yrolas U OCh; IJIOMIaIsr OOKOBOH U
IIOJTHOM TOBEPXHOCTU. YCEUYEHHBIM KOHyC: o0Opasyroliue U BbICOTa; OCHOBaHUS U OOKOBas
IIOBEPXHOCTb.

Cdhepa um map: uUeHTp, paauyc, AMAaMETp; IUIOLIaab IOBEPXHOCTH cdeprl. B3ammuoe
pacrionioskeHue chepbl U IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; mIoaas cQepsl.

N300pakeHue Tes BpalleHust Ha MIIOCKOCTH. Pa3BépTka mumHApa 1 KOHyca.

KomOuHanuu Ten BpalleHUs ¥ MHOTOIPaHHUKOB. MHOIOIpaHHHK, ONHUCAHHBIA OKOJIO Cdepsl;
cdepa, BIUCaHHAs B MHOIOI'PaHHMK, WJIM TEJIO BPAILICHHSL.

[Tonsatue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME IPSIMOYTOIBHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM LuIMHApa, KoHyca. O0bEM 1apa U MIoIa s CQEpHI.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXY IIJIOMIAIMH IOBEpXHOCTEH, 00bEMamMu
MOIOOHBIX TEIL.

Ceuenus mumHApa (MapajuieIbHO M TEPHCHIUKYISIPHO OCH), CEUYEHUS KOHYyca (MapauiebHOe
OCHOBAHHIO U MPOXO/IAIIEe Yepe3 BEPIINHY), CEUCHHUS IIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocty M B mpoctpaHcTBe. ClOXKEHHE U BBIYMTAHUE BEKTOPOB. YMHOMKEHHE
BEeKTOpa Ha uucio. Pa3mokeHue BekTopa Mo TPEM HEKOMIUIAHAPHBIM BekTopam. llpaBmio
napaienenunena. Pemmenne 3amad, CBA3aHHBIX C MPUMEHEHHEM NpPaBUJ JIEHCTBUH C BEKTOPaMHU.
ITpsimoyronbHas cucteMa KOOpAHHAT B npocTpaHcTBe. KoopauHatel Bekropa. [Ipocreiimue 3anaun B
KOOp/AMHATax. YTosl Mexay Bekropamu. CKalsipHOe NMpPOU3BEICHUE BEKTOPOB. Bhlumcienue yrios
MEXy MPSMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIA METOJI MPH PEIICHUH T€OMETPHUYECKIX
3ajad.



INIVIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MporpamMmbl ydeOHoro mpeamera «MaTemaTHKa»
XapaKkTePU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO I'PAXkKIAHCKON MO3UIIMN 00yUYaIOUIerocsi Kak aKTUBHOI'O U OTBETCTBEHHOTO
YJieHa POCCUUCKOro OOIIeCTBa, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUM, MPOIEAYp TPakKJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aWMOJCHCTBOBATh C COLMATBHBIMA WHCTUTYTAMHU B COOTBETCTBHHM C WX (YHKIUSMHU U
Ha3HAYCHUEM.

IIarprnoTnyeckoe BOCIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCHIMCKON TPaKIAHCKOH HAGHTHYHOCTH, YBKEHHUS K MPOILIOMY HU
HACTOSIIEMY POCCHICKOW MaTEMATHKH, LIEHHOCTHBIM OTHOUIEHWEM K JOCTHKEHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCHUICKOM MAaTEMATUYECKOMN LIKOJIbI, K MCIOJb30BAHHUIO ATUX JTOCTHKCHUH B APYTUX
HayKax, TEXHOJIOTHSIX, cepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAaHHEM JyXOBHBIX IICHHOCTEH POCCUUCKOTO Hapoza; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUA, CBSI3AHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKH U
JeSITeNIbHOCThIO YUEHOT0; OCO3HAHUEM JIMUHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

JcTeTH4YeCKoe BOCIIUTAHHE:

3CTETHYECKUM OTHOILICHUEM K MHUPY, BKIIOYAs ACTETHUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJad, PEIICHUN, PacCYXIECHWUH; BOCHPHUMYUBOCTHIO K MAaTEMaTHYCCKUM acCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHUS MPUMEHITh MaTeMaTUUYECKUE 3HAHUSI B MHTEpEcax 370pOBOTO U
06e3omacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3J0pOBOE MHTAHHE,
cOanmaHCHUpPOBAaHHBIA PEXKUM 3aHATHH M OTAbIXA, perynspHas (Gu3nueckas aKTHBHOCTD); (PU3HUECKOTO
COBEPLIECHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIILHOU IESATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/AY, OCO3HAHUEM IIEHHOCTH TPYAOIIO0HUS; MHTEPECOM K Pa3audyHbIM cepam
npodeccHOHABHON NIeATENbHOCTH, CBSI3aHHBIM C MaTEMAaTHKOM M €€ MPHIOKEHUSMU, yYMEHUEM
COBEpIIaTh OCO3HAHHBINM BBIOOp Oymymied mpodeccun W peanr3oBBIBATH COOCTBEHHbBIE KU3HEHHBIC
MIJIaHBI; TOTOBHOCTBIO M CITOCOOHOCTBIO K MAaT€MAaTHMUYE€CKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HHU; TOTOBHOCTBHIO K AKTUBHOMY YYACTHIO B PEIICHHM MPAKTUYECKUX 3a7ad
MAaTeMaTUYECKON HAIIPABICHHOCTH.

JK0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO  DKOJOTHYECKON  KYJIbTYpbl, TOHUMAHWEM BIHMSHHUS  COIMAIBHO-
SKOHOMHUYECKHX TIPOIIECCOB HAa COCTOSHUE TMPUPOJHONM M CONMAIBLHOW Cpelbl, OCO3HAaHUEM
rII00aTBbHOTO XapakTepa JKOJOTHYECKHX IMPOoOJeM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHUU JIJIS pEelIeHus 3a/1a4 B 001aCTH OKPYIKAIOIIEH Cpeibl, TUIAHUPOBAHUSI TIOCTYITKOB U OIIEHKU UX
BO3MOXHBIX MOCJICICTBUMN JIJIsI OKPYKAIOIIECH CPEdbI.

[{eHHOCTH HAYYHOTO NTO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHON MPAKTUKU, MTOHUMAHUEM MaTEeMaTH4YeCKOW HayKd Kak c(epbl 4eloBeUYeCKOU
NEATEeIIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJI Pa3BUTHS LIUBUJIM3AIMU; OBJIAJICHUEM SI3BIKOM



MaTeMaTUKd ¥ MaTEMaTU4YECKOM KyJbTYpOM KaK CpEICTBOM IIO3HAHHUS MHPA; TOTOBHOCTBIO
OCYLIECTBJIATH IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO ACATEIIBHOCTh HHINBUYAIBHO U B IPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IIporpaMMbl yueOHoro mnpeamera «MaTemaTukay
XapaKTEPU3YIOTCA OBJIAJICHUEM YHUBEPCAIbHBIMY HO3HAGAMENbHBIMU OeUCMBUAMU, YHUBEPCANbHBIMU

KOMMYHUKAMUSHIMU OUCBUSIMU, YHUBEPCATbHBIMU Pe2YIAMUBHIMU OeUCMBUAMU.

1) Vuueepcanvuvie nozmasamenwvuwvie Oeticmeus, obecneuusaiom Gopmuposanue 0OaA306bix
KOCHUMUBHBIX NPOYecco8 o0y uanwuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYHICAroWe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHuti pabomamo ¢ ungopmayuet).

Ba3oBble Jjornueckue aeicTBHA:

BBIBJIITE M XAPAKTCPU30BATH CYHICCTBCHHBIC IMPU3HAKHM MATCMATUYCCKHUX OGLGKTOB,
IOHATUH, OTHOIIEHUM MeXIy MOHATUAMH; (OPMYJIHUPOBATh OIPEIEICHHUs] IOHITUH;
yCTaHaBJIMBaTh CYILECTBEHHbIN IMpHU3HAK KJIACCU(UKALMHM, OCHOBAHUSA A OOOOIEHHUS U
CpaBHEHMUS, KPUTEPHUH IIPOBOANMOI0 aHAJIN3a,

BOCIIPUHMMATh, (OPMYJIHPOBaTh M MPEOOpPa3OBbIBATh CYXKJIEHUS: YTBEpIUTEIbHbIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06HII/I€; YCJIOBHBIC;

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M INPOTUBOpeuus B (pakrax,
JaHHBbIX, H&6JHOIIGHI/I$IX U YTBCPKACHUAX; MpcljiaraTb KpPUTCPUU [JIA BBISABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTb BBIBOABLI C HCIOJbB30BAHUCM 3aKOHOB JIOTHKH, ACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENIBHO J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IpSMbIE U OT
IIPOTUBHOI'0), BBICTPAWBATh AapryMEHTALMIO, NPUBOJUTH MPUMEPbl M KOHTPIPHUMEPHI;
000CHOBBIBaTb COOCTBEHHBIE CY)KICHUS U BBIBOJIBI,

BBIOMpPATh CIOCOO pelieHust yueOHOHM 3a1a4uu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILEHHUS,
BbIOMpaTh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

MCIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAaHUS;, (HOPMYyITHUPOBATH
BOIPOCHI, (PUKCHPYIOLIHME MPOTUBOpEYHEe, MpoOjaeMy, YCTaHABIMBATh MCKOMOE W JaHHOE,
(dhopMHpPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEILHO  CIUIAHMPOBAHHBIN  DKCIIEPUMEHT,  HUCCJICIOBAHHE  TI0
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro 00BheKTa, SIBJICHHs, MPOLIEeCCa, BBISIBICHUIO
3aBHUCHMOCTEHN MEXKIy 00BEKTaMU, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENNEHO (HOpPMYITHpPOBaTh 00OOIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HAONIO/IEHUsI, WCCIEJOBaHUs, OILIGHWBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3yIbTaTOB,
BBLIBOJIOB ¥ O0OOIIIEHUN;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIABUTATh MPEANOI0KEHHS O €T0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH J1e(UUUTE MHGOPMAIUK, TaHHBIX, HEOOXOJMMBIX JJIsi OTBETa Ha BOIPOC M JUIS
pelIeHns 3a/1a4H;
BbIOMpaTh  MHGOPMALMI0O M3  HCTOYHUKOB  Pa3IMYHBIX  TUIIOB, AaHAJIU3UPOBATh,
CHCTEMaTU3UpOBaTh M MHTEPIPETUPOBATh HMH(OPMAIMIO pa3IMYHBIX BHUAOB U (HopM
IIPE/ICTaBIICHMUS;



CTPYKTYpHpPOBaTh WH(GOPMAIIHIO, TIPEICTABIATh €€ B pa3IMuHBIX (popMax, WILTIOCTPUPOBATH
rpauvecKu;
OLIEHUBATh HAIEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Yuueepcanvuvie KommyHukamuenwvle Oelicmeus, 00ecneyusaom CcooOpMuUposanHoCns
COYUATBLHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menmne:

BOCIIPUHUMAThL M (DOPMYIHpPOBATh CYKIEHHUS B COOTBETCTBHH C YCIOBHSAMH H IEISIMH
OOlIeHHUSI; SICHO, TOYHO, PaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX
TEKCTax, JaBaTh IOSICHEHHUS 10 XOAY pEIICHUs 3aJauyd, KOMMEHTHUPOBATh IOJIy4YEHHBIH
pe3yJibTarT;

B X0/ie¢ OOCYXJIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEU, HALlEJIEHHbIE HA TIOUCK PEIICHHUS; COIIOCTABIATh CBOU
CYXKAECHMSI C CYXKACHUAMU JpPYIMX YYaCTHUKOB JUaJIora, OOHAapyXUBaThb pasiIvuue U
CXOZCTBO MO3UIHI1; B KOPPEKTHOU (hopme (HOpMyIHpOBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;
MIPEICTaBIATh PE3yJabTaThl pEIICHUs 3a7aud, SKCIEPUMEHTa, MCCIEN0BAaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMpPaTh (OpMAT BBICTYIUIGHHSI € Y4€TOM 3aJad Mpe3eHTAlUd U
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHnuecTBo:

[IOHMMaTh W MCIIOJb30BaTh IPEUMYIIECTBA KOMAHAHON M MHIMBUAYaJIbHON paboOTHI MpH
pelieHnr Y4eOHbIX 3aay; NPUHUMATh LEJIb COBMECTHOM J€ATENbHOCTH, IJIAaHUPOBATh
OpTraHMU3aIMI0 COBMECTHOM pabOThI, paclpeaeiisaTh BUILI pabOT, TOTOBApHUBATHCS, 00CYKIATh
Ipolecc U pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIIOJIEH;

Y4acTBOBaTh B TPYNHIOBBIX (opmax paboTel (0O0CyXIeHHs, OOMEH MHEHUH, «MO3TOBBIC
LITYPMBI» U HHBIE); BBINOJHATH CBOK 4YacThb pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
IPYTUMH YICHAaMH KOMAaH[bl; OIICHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOLIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynsmuenvle Oeticmeus, 06ecnequsarm @OOpMUpOSAHUe CMbLCIOBbIX
YCMAaHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
Camoopranuzanusi:

COCTABJIATh IUIAH, aNTOPUTM pEUICHHs 3aJaud, BBIOMpATh CIOCOO pelIeHus ¢ Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELICHUH ¢ y4€TOM HOBOM HH(DOpMAaLINHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM MO3HABATEILHOM pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUNA U
MBICIUTENBHBIX ~TPOIECCOB, HUX PpE3yJibTaToOB; BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS POLIECCA U PE3yiIbTaTa PEMICHUs MaTEMaTHUECKOH 3a7a4uu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpH pELIEHUH 3a/ladd, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHME PE3y/bTaTa IENU U YCIOBUSAM, OOBACHATh MPUUUHBI JOCTHXKEHUS
WIA HEIOCTHKEHUS PpEe3yJlbTaTOB JEATENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC



OmnepupoBaTh MOHATUSAMU: TOUKA, PSAMAs, IIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS M3 HUX MPH PEIICHUH T€OMETPUUYECKHUX 3ajay.

OnepupoBaTh NOHATUSAMHU: APATUIEIBHOCTD U MEPIEHUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccuunupoBaTs B3aMMHOE PacloI0kKEeHHUE NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA yroj, TPaHU JABYTPAHHOTO yIja, peOpo JBYTpaHHOTO
yIiia; TMHEHHBIN yroy JBYIPaHHOIO yIJIa; TpajyCcHas Mepa JABYTPAHHOIO yIia.

OnepupoBaTh MOHATUAMHU: MHOTOIPAaHHHMK, BBIIYKJIBIH M HEBBINYKJIbIH MHOIOIpaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MHMpaMKJa; NpU3Ma, HPSIMOYIOJIbHBIHI
napaiesienumne, Kyo).

KnaccuduupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS ISl KiacCHU(PUKAIUU (BBITYKIIbIE H
HEBBINYKJIbIE MHOTOTPaHHMKM; IPAaBUIIbHbIE MHOTOTPAHHUKH; MpPSIMbIE U HAKIOHHBIE IPU3MBI,
napasuieJIeuIe 1bl).

OnepupoBarh NOHATUAMU: CEKYIasl NIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/1 CIIEI0B.

Ctpouth ceyeHHs MHOTOTPAHHUKOB METOJOM CII€[OB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYDP: BUJ] CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXXICHHE TEOMETPUYECKMX BEIMYHMH 10 00paslaM WIH alrOpUTMaM,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTUUECKUX 3a]a4 Ha
BBIUUCIIEHUE PACCTOSIHUA MEXIYy JBYMs TOYKAMH, OT TOYKH JO MPSIMOM, OT TOYKH 1O IJIOCKOCTH,
MEX]y CKPELIMBAIOILUMUCS MPSIMBIMH.

Pemate 3amaun Ha HAXOXKICHHE TEOMETPUYECKMX BEIMYHMH 10 00paslaM WIH alrOpUTMaM,
IIPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTUUECKUX 3a]a4 Ha
BBIUUCIIEHUE YIJIOB MEXAY CKpPELIMBAIOLIUMUCS MPSIMBIMH, MEXAY HPAMOM U IIOCKOCTBIO, MEXITY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Beraucnate 00bEMBI M TUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHHMKOB (IpU3Ma, NHpaMHIa) C
MPUMEHEHUEM (QOPMYJ; BBIYUCIATH COOTHOLIEHUS MEXAY IUIOLIaJIMU IOBEPXHOCTEH, 00bEMaMu
M0JIOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUAMU: CUMMETPHsI B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPUH;
LIEHTP, OCh U IUIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensaTs  reomerpudeckue  (akThl  JUId  pelICHUs  CTEPEOMETPUUYECKHX  3ajad,
MIpeIIoJIaratoIuX HECKOJBKO I1aroB PeIIeHHUs, €CJIM YCIOBHS PUMEHEHUS 3a1aHbl B SIBHOU (popme.

[IpumensTHh mpocTeine NporpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBbI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a/1ad.

[IpuBOAUTH MpUMEPHI MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOAE M KU3HH, PAacO3HABATh
MPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[IpuMmeHsTh MONydeHHblE 3HAHMS Ha MPAKTUKE: aHaJIM3UPOBaTh pealbHbIE CHUTyallMd U
IPUMEHATh U3yYEHHbIE TOHATHS B IMpOIECcCe MOMCKA PELIeHNUs MaTeMaTU4ecKu CQOopMyJInpOBaHHON
npoOJIeMbl, MOJICIMPOBATh pealbHble CUTYallMH Ha S3bIKE T'€OMETPUHU, HCCIIEAOBATh MOCTPOEHHBIE
MOJIETIM C UCIOJb30BaHMEM TIE€OMETPUYECKHX IOHITUH M TEOopeM, ammapara airedpbl; perarb
MPaKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAXOKIEHHUEM IeOMETPUUECKIX BEJTHUMH.

11 KJIACC



OnepupoBarh TOHITHSIMH: HUIMHAPUYECKAs] MOBEPXHOCTh, OOpa3yIOIUe HUIMHAPUICCKON
MOBEPXHOCTH; LWJINHAP; KOHUYECKasi TIOBEPXHOCTh, 00pa3ylolue KOHMYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MOBEpXHOCTD.

PacniosnaBats Tena BpameHus (IMUIMHADP, KOHYC, cdepa U mmiap).

OOBACHATH CrIOCOOBI MOTYYESHHUS TEJ BPAILICHHUS.

KnaccudumupoBars B3auMHOE PacHoiOkKeHHEe CPephl U TIIOCKOCTH.

OmnepupoBaTh TOHATUSMH: IIAPOBOH CEIMEHT, OCHOBAaHHE CErMEHTa, BBICOTA CETMEHTA;
IaPOBO#i CJI0H, OCHOBAHHE IIIAPOBOT'O CJIOSI, BBICOTA IIAPOBOTO CJIOST; IIIAPOBOH CEKTOP.

Bbrauciiate 00bEMBI M IJIONIATU TOBEPXHOCTEH TEN BpAICHUS, TC€OMETPHUECKUX Tell C
IpUMEHEHHEM (HOPMYIL.

OmnepupoBaTh HMOHSATHSAMU: MHOTOTPaHHUK, BIHMCAHHBIA B cCepy M ONMMCAHHBIA OKOJO CQepsl;
cdepa, BlMCcaHHAs: B MHOTOI'PAaHHHK WJIH TEJIO BPAICHHUSI.

BBIUUCIIATE COOTHOIIEHHSI MEXKTY TUIOIIASIMH ITOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N300paxxaTh wu3ydaemble (QUTYpbl OT pPyKH M C TPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BhIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUIyp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TEIl BPAIICHUSI.

W3BnekaTh, MHTEPIPETHPOBATH M TPEOOPa3OBBIBATH HMHOOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE ACWCTBUSL CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHUCJI0, O0BIACHATH, KAKMMH CBOMCTBAMH OHH 00J1aJaio0T.

[TpuMeHsTH MPaBUIIO TApaIUICIICTUIIE A,

OmnepupoBaTh NOHATUSAMHU: JCKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YrOJ MEXIY BEKTOPaMH, CKAISIPHOE IMPOU3BEICHUEC
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOpOB M TPOW3BEICHHE BEKTOpAa Ha YHCIIO, YroJl MEXIY BEKTOpaMH,
CKaJIsIpHOE MPOU3BEJCHIE, PACKIAIBIBATh BEKTOP MO ABYM HEKOJIMHEAPHBIM BEKTOPaM.

3a/aBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTe  reomerpuyeckue  (akThl  UIA  pEIICHWs  CTEPEOMETPHUYECKHX  3ajad,
MIPEIOIarafoIIuX HECKOIBKO IIaroB PEeIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (opMe.

Pemate mpocreiiline reoMeTpuyeckue 3ajaud Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/A.

Pemrate 3amaum  Ha  JJ0Ka3aTeNbCTBO MATEeMATHYECKUX OTHOIICHWH W HAaXOXJICHUE
TE€OMETPHUECKUX BEIMYMH MO O0paslaM WIM alropuTMaM, HPUMEHSS HW3BECTHBIE METOMABI TpPHU
pEIIeHN CTaHAaPTHBIX MaTeMaTHYECKHX 3a/1au.

[TpumeHsTHh mpocTeiiine MporpaMMHBIE CPEICTBA U SJEKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI
MIPH PEUICHUN CTEPEOMETPUIECKUX 3a/1ad.

[TpuBOAMTH TTpUMEPHI MaTEeMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOAC M YKU3HH, PACIIO3HABAThH
MIPOSIBJICHUE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

[IpuMeHsITh TMONyYEeHHbIE 3HAHWS Ha TPAKTHKE: aHaJU3UpPOBAaTh peajbHbIE CUTyallUd U
MPUMEHSTh U3yYCHHBIC TIOHSATHS B MPOIECCe MOMCKA PEHICHUs MaTeMaTHYeCKu chopMyTupoBaHHON
poOJIEMBI, MOJICIUPOBATh pEabHBIE CHUTYaIllMM Ha S3bIKE T€OMETPHH, WCCIIEAOBATh MOCTPOCHHBIE
MOJIETIM C UCIHOJb30BaHMEM TE€OMETPUYECKHX TOHATUH M TeopeM, amrmapara aiareOpbl; pemath
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUYECKIX BEITHUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Konu4yecTBo yacos
Ne HaumeHoBaHue pa3/iejioB U TeM JJieKTpoHHbIe (U ppoBbIe)
KoHTpoJbHbIe
n/m NPOrpaMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoTshI
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSMBIX U 12
IJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJTACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne ni/mm KoHTpoJbHbIe
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe PecypChl
padoTshI
Tena BpaieHus 12
OO6bEMBI TEN 5 1
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpeHME, 0000IIECHNE, 7 1
cucTeMaTHh3alys 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanyecTBo yacoB Jlarta
Tema ypoka
n/n Bcero  KoHTposibHBIE M3YYe€HUS
padoTsI
OcCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MIPsIMast, TNIOCKOCTh, MPOCTpaHcTBO. [IpaBuna
1 M300pakKeHHS Ha pUCYHKAX: N300pakKeHUS TUIOCKOCTEH, TapaJIeIbHBIX MPSAMBIX (OTPE3KOB), 1
CepeIMHBI OTpe3Ka
2 [TonsATHS: IepeceKarouecs IIOCKOCTH, IEPECEKAIOIINECs PsMasi v IIIOCKOCTh 1
3 [TonsTHS: IepeceKaronmecs MIOCKOCTH, NEPECEKAIOIINECS TPSAMAs U TIIIOCKOCTh 1
4 3HaKOMCTBO C MHOTOTpaHHUKAMH, N300pakeHre MHOTOTPaHHIKOB HA PUCYHKAX, Ha MPOCKIIMOHHBIX 1
yepTeKax
S) HavanbHble cBesieHus 0 Kyoe U nupamuie, ux pasBEpPTkU U Moaenu. CedeHnss MHOTOIpaHHUKOB 1
6 HauanbHble cBeZieHns 0 KyOe U mupamMuje, ux pa3BEPTKU U Mojaen. CedyeHnss MHOTOIPaHHUKOB 1
7 [TonsiTHE 006 AKCHMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH H CIIEJICTBHSA 1
U3 HUX
8 [TonsiTHE 006 AKCHMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS 1
U3 HUX
9 [TonsiTHE 00 AKCHOMATHYECKOM MTOCTPOSHHH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBHUS 1
U3 HUX
10 [TonsiTHE 006 AKCHMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS 1
U3 HUX
11 B3anMHoe pacnosoxeHne NpsMbIX B IPOCTPAHCTBE: MEepeceKaronecs, napauieiabHble U 1
CKPEIMBAIOIINECS MPSIMbIE
12 [MTapannensHOCTH MPAMBIX 1 TUTOCKOCTEH B MPOCTPAHCTBE: MapajlIebHbIEC IPSIMBIE B TPOCTPAHCTBE; 1
HapayIeIbHOCTh TPEX MPSMBIX
13 [TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B pocTpaHcTse: [lapamienbHOCTh IPSAMOi U TIIOCKOCTH 1
14 VYTIIBI ¢ COHaNpaBIEHHBIMU CTOPOHAMU 1
15 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE 1
16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 1
17 [TapaienbHOCTh TUIOCKOCTEH: TapaieTbHbIE TUIOCKOCTH 1
18 CBoiicTBa apaJIEIbHBIX TIIOCKOCTEH 1
19 [Ipocreiimue mpocTpaHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: TETPadaAp, KyO, mapauiesenue]t 1
20 [TocTpoenue ceueHuit 1




21 [TocTpoenue ceueHuit 1
29 Kontponbhas pabota no teme "lIpsmMble u maockocTu B mpocTpancTie. [lapamienbHOCTh MPSIMBIX U 1
mockocTei"”
23 [TepneHIUKYISIPHOCTD MPSMOU U TJIOCKOCTH: TIEPIIEHANKYIISIPHBIE MPSMBIE B IIPOCTPAHCTBE 1
24 [IpsiMbie apayuIenbHbIC U IEPIICHIUKYISIPHBIC K TIIOCKOCTH 1
25 [Tpsimble mapanienabHble U NepHIeHANKYISIPHBIE K TUIOCKOCTH 1
26 [Tpu3HaKk NepHeHANKYIIPHOCTH TPSIMOM U TNTIOCKOCTH 1
27 [Tpu3HaKk NepHeHANKYIIPHOCTH TPSIMOM U INTIOCKOCTH 1
28 Teopema o0 IpsIMOiA EPIICHIUKYISIPHOM ITIOCKOCTH 1
29 Teopema o mpsAMoi MepreHANKYIIPHON TUIOCKOCTH 1
30 Teopema o npsAMoi HepreHANKYISIPHON TUIOCKOCTH 1
31 [eprienaAuKyYNIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHHE OT MPSIMOM 710 1
TUIOCKOCTH
32 [leprieHAUKYNISAp M HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE OT IPSIMOH 10 1
TUIOCKOCTH
33 [eprienaAuKyYAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 710 1
IJIOCKOCTH
34 [leprieHAUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH 10 1
TUTOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM M TIIIOCKOCTHIO 1
BYI'PaHHBIN yTOJI, JMHEWHBIA YIOJI ABYTPAHHOIO yIJia
36 1
37 JIByrpaHHbIi yroJj, JUHEHHBIN yroJl IBYIPaHHOTIO yria 1
epIEeHIUKYISIPHOCTD MIOCKOCTEN: MpU3HAK MEePIEeHANKYIIPHOCTH IBYX IIIOCKOCTEN
38 IT 1
epIEeHIUKYISPHOCTD MIOCKOCTEH: MPU3HAK MEPIEHAUKYIISIPHOCTH JIBYX MIOCKOCTEN
39 I1 1
epIEeHIUKYISPHOCTD MIOCKOCTEH: MPU3HAK MEPIEHAUKYIISIPHOCTH JIBYX MIOCKOCTEN
40 I1 1
41 Teopema o0 Tpéx nepneHaAuKyIsIpax 1
42 Teopema o TpEX mepreHANKYIIIPax 1
43 Teopema o TpEX mepreHANKYIIIPax 1
44 KonTponbhas pabota no temam "lleprieHAMKyIIpHOCTD MPSAMBIX U MI0cKocTel" U "YTIIbI MEXTY 1
MPSIMBIMU U TUIOCKOCTSIMH"
45 [ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE YJIEMEHTHI MHOTOT'PaHHUKA, BHIMTYKIIBIE U HEBBITYKIIbIC 1
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIpaHHUKA
46 [Tpusma: N-yronpHas mpu3Ma; rpaHd ¥ OCHOBAHMSI MPU3MBI; MPsSIMasi ¥ HAKJIOHHAS TIPU3MBbI; OOKOBast 1




" IMOJIHAA MOBEPXHOCTH IMPHU3MBbI

47 [Tapannenenunen, NpsiMOYroJbHbIN MapajuleeNuIle] U ero CBOMCTBa 1

48 [Tupamupa: N-yroabHast MHUPaMA/a, TPAHH U OCHOBAHHE THPAMHLL OOKOBast ¥ NOJIHAsI IOBEPXHOCTh 1
NUPaMU/Ibl; IPABIJIbHAS U yCeUEHHAs MUpaMuIa

49 [IpaBubHBIE MHOTOTPAHHUKU: TIOHSATHE MIPABUIBHOTO MHOTOTPAHHUKA; TIPAaBUIIbHAS TIPU3MA 1
IpaBUIbHAsA NUPAMU/IA; IPABUIIbHAS TPEYTrolbHAs NUpaMuia U PaBUIbHBIN TETpasap; KyO

50 [IpencraBnenne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTA3P, TOJIEKAdIP U UKOCAYIP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. DIIEMEHTHI 1
CUMMETPUHU B IMpaMuiax, Napajelenunesax, NpaBuIbHbIX MHOTOTPAHHUKAX

52 Boruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AUAroHalu, YIiibl 1

53 [Tnomanb 60KOBOM MOBEPXHOCTHU U MOJHOW NOBEPXHOCTH MPSIMOM MPU3MBI, IO/ lb OCHOBAHUH, 1
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MTPU3MBI

54 [Tnomans OOKOBOI MOBEPXHOCTH U MIOBEPXHOCTH MPABUIILHON MUPAMUIBI, TEOpEMa O IO TN 1
OOKOBOI IOBEPXHOCTH YCEUEHHON MUPaMU/IbI

55 KonTtponpHast pabora no Teme "MHoOrorpaHHUKH" 1

56 ITonsiTue 06 00BEME 1

S7 O06bEM upamMuIbl 1

58 O0BEM mupamMuIbI 1

59 O0BEM mupamMuIbI 1

60 O0BEM mupamMuIbI 1

61 O06BEM npu3Mbl 1

62 O06BEM npu3Mbl 1

63 O06BEM npu3Mbl 1

64 KonTtponbHas padora o Teme "OO6bEMBI MHOTOIPaHHUKOB" 1

65 [ToBTOpenue, o6o0IIeHne cucTemMaTu3anus 3Hauui. [locTpoeHne ceueHnii B MHOrOIpaHHHKE 1

66 [ToBTOpenue, 06001IEHNE CHCTeMaTH3aluA 3HaHUH. Bpruncienue paccTosiHUNA: MEXIY ABYMS 1
TOYKaMH, OT TOYKH JIO TPSIMOH, OT TOYKH JI0 TUTIOCKOCTH, MEXKY CKPEIIHBAOIIUMHUCS MTPSIMBIMH

67 Wroroas KOHTpoJIbHAS paboTa 1
[ToBTOpenue, 0600IIeHNE cUcTEMAaTH3aLUs 3HAaHUN. BrIurciieHne yriioB: Mexay

68 CKPEIMBAOIIUMHUCS MPSIMBIMH, MEXTY IPSIMOH U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIIIOB MEXIY 1
IUIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

Ne KoanyecTBO 4acos Jara
Tema ypoka
n/n Bcero  KoHTpo/iibHBIE  H3Yy4YeHHS
padoThI
1 Cdepa u map: eHTp, paanyc, AMaMeTp; MIIOIAAb ITOBEPXHOCTH CEpbhl 1
2 B3aunmnoe pacrnonoxxenue chepsl U IIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; miomaab cepsl 1
3 N3o0pakenue cdepsl, mapa Ha miockocTr. CedeHus 1mapa 1
4 [{unuHapuyeckas MOBEPXHOCTh, 00pa3yoIIre WINHIPUYECKON MOBEPXHOCTH, OCh LIUITMHIPHYECKON 1
MOBEPXHOCTHU
5 [Hununaap: ocHOBaHMS U OOKOBast MOBEPXHOCTh, 00pa3yollas U 0Ch; IJIOMAAb OOKOBOM U MOTHOM 1
MOBEPXHOCTH
6 N300paxenue nuanHApa Ha mockocTu. Pazéprka nununapa. CeueHus LUiIMHApa (IJI0OCKOCTHIO, 1
napauieTbHOM WM MEePHeHAUKYISIPHON OCH IIMIIMHIpA)
7 Konunyeckas moBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON 1
MOBEPXHOCTHU
8 Konyc: ocHOBaHUEe 1 BepIIHA, 00pa3yrolias ¥ OCh; IJIOMAlb OOKOBOW M MOJHOW TOBEPXHOCTH 1
9 Yceu€HHblil KOHYC: 00pa3yrolie U BHICOTa; OCHOBAHUS U OOKOBasi TIOBEPXHOCTh 1
10 N3o0pakeHne KkoHyca Ha MI0CKOCTH. Pa3BépTka koHyca. CeueHust KoHyca (TII0CKOCTHIO, TapaJlyieIbHOM 1
OCHOBAHHIO, U MJIOCKOCTbIO, IPOXOAIICH Yepe3 BepIInHY)
11 KomMOuHamust Ten BparieHus ¥ MHOTOTPaHHUKOB 1
12 MHororpaHHuK, OIMCaHHbIN 0KOJI0 chepsl; chepa, BMcaHHAs B MHOTOTPAaHHUK WJIM B TEJIO BPALICHUS 1
13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEN 1
14 O06BEM IUIMHApa, KOHYCa 1
15 O0BEM 11apa u Tiomaas chepsl 1
16 [TogoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY TUTOMIAAIMHU TTOBEPXHOCTEN, 00BEMaMU 1
MMOJOOHBIX TEN
17 KonTponbhas pabota no temam "Tena Bpamenus” u "O0bembl Ten" 1 1
18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE 1
19 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB 1
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1




21 Pa3noxeHne BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BeKTopaM. [IpaBuio napasuienenumnena 1
22 Pewienne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII ACUCTBUN C BEKTOPAMHU 1
23 [IpssmoyronpHas cucreMa KOOpAKMHAT B pocTpancTse. Koopaunate! Bexropa. IIpocreiimune 3anauun B 1
KOOpJAMHATax
24 Yron mexay Bektopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB 1
25 Breruuciienue yriioB MeXy MPSIMbIMUA U TTIOCKOCTSIMU 1
26 KoopanHaTHO-BEKTOPHBII METO/ ITPU PELIEHUH T€OMETPUUYECKUX 3a/1a4 1
27 KonTtponbHast padbota no Teme "BeKTOpbl 1 KOOPAWHATHI B MPOCTPaHCTBE" 1
28 [ToBTOpenue, o6o0mIeHNe 1 cucteMaTu3ays 3Hanuii. OcHOBHbIE (DUTYPHI, (DAKTBI, TEOPEMBI Kypca 1
IUIAHUMETPHUH
29 [ToBTOpenue, o6o0IIeHNe U cucTeMaTu3anus 3HaHuil. OcHOBHBIE GUTYpHI, (PAKThl, TEOPEMBI Kypca 1
IUTAHUMETPUU
30 [ToBTOpenue, 0600IICHNE 1 CUCTEMAaTH3aIHs 3HAHNH. 3a/1a4y TUTAHUMETPHH U METOJIbI X PEIICHHS 1
31 IToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alMs 3HaHuH. 3a/1aun INIAHUMETPUH U METO/IbI UX PEILEeHHS 1
30 [ToBTOpenue, o6o01eHue U cucTeMaTu3anus 3HaHuil. OcHOBHBIE GUTYpHI, (PAKThl, TEOPEMBI Kypca 1
CTEpEOMETPUHU
33 Hrorosas kKoHTpoOJIbHAS paboTa 1
34 [ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS 3HAHHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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