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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydebHOTO Kypca «I eomerpus» 6a3oBoro ypoBHs it oOygaronuxes 10 —
11 kmaccoB pazpaborana Ha ocHOBe DeepanibHOrO TOCYIaPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
cpeanero obmero oOpa3oBaHus, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHW, NMPEABABISEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPAJUIMKA poccuiickoro oOpasoBaHus. Peanmuzamusi mporpamMmbl
o0ecrieynBaeT OBJIAJICHHE KIFOUEBBIMA KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JJISI CAMOPA3BUTHS
U HETPEpPhIBHOTO 00pa30oBaHMsI, HEIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIHLHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca T€OMETpUH Ha YPOBHE CPeTHEro 00Iero o0pa3oBaHus 00ycIoBIeHA
MPAKTUYECKOH 3HAYMMOCTBIO METANpeMETHBIX M MPEJAMETHBIX PE3yIbTaTOB O0yYCHUs TEOMETPHH B
HampaBJICHUU  JIMYHOCTHOTO  pa3BUTUs  oOywarouiuxcs, GopMUpoBaHUS  (HYHKIIMOHAJIbHOU
MaTeMaTHYeCKOH TPAaMOTHOCTH, M3Y4YEHUS NPYTrUX YYeOHBIX AUCIUIUINH. Pa3zBuTHe y 00ydarommxcs
MPAaBUJIBHBIX TPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUHW T'€OMETPUYECKUX aOCTpakIuii,
COOTHOIIIEHUU PEAJTbHOTO U MACAIBHOTO, XapaKTEepe OTPAXKEHUSI MATEMATHUYECKONW HAYKOW SIBICHUN U
MPOLIECCOB PEATbHOrO MHpa, MECT€ TeOMETpUHM B CHCTEME€ HAayK W POJM MaTeMaTH4eCKOro
MOJENUPOBAaHUS B HAayyHOM IIO3HAHMHM U B MpPAKTHUKE CHOCOOCTBYeT (POPMHUPOBAHHMIO HAYYHOIO
MHPOBO33PEHHUS Y4YallUXCsA, a TakKe KauyecTB MBIIUICHUS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTRE.

FGOMeTpI/IH ABJACTCA OJHUM U3 0a30BBIX MpEAMETOB HAa YPOBHE CPCIAHETO 06H_IGFO 06p330BaHI/I${,
TaKk Kak oOecrmeyuBaeT BO3MOXKHOCTD HN3YUCHUA Kak JUCHUIIJINH eCTeCTBeHHO'HaquOfI
HaIIpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.

Jloruueckoe MbIlUIEHHE, (POPMUPYEMOE HPHU H3YHYEHHUU OOYUYaIOUIUMUCS MOHATUWHBIX OCHOB
TEOMETPUH U TMOCTPOCHUHM LEMOYKH JIOTMUECKUX YTBEPXKICHHM B XOJE PELICHUS TeOMETPUUYECKHX
3a/la4, YMEHHUE BBIJBUTATh U OMPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJIb3YIOTCS MPU PELICHUH
3a/la4 eCTECTBEHHO-HAyYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpPHUCHTHPOBATHCA B IPOCTPAHCTBC HI'PACT CYLICCTBCHHYKO POJIb BO BCEX o0macTIx
ACATCIBHOCTH YCJIOBCKA. OpI/IeHTaI_II/IH YCJIOBCKa BO BPCMCHHU M IIPOCTPAHCTBC — HCO6XOI[I/IMOG
YCJIOBHUE €r0 COLHAJIBHOTI'O 6I>ITI/IH, cbopMa OTPAXKCHUA OKPYXKAOWICT0 MHUpA, YCIOBHUEC YCICHIHOI'O
IIO3HAHHUA M AKTHUBHOI'O Hp606pa3OBaHI/I${ JIECTBUTEIbHOCTH. OHCpHpOBaHI/IC MMPOCTPAHCTBCHHBIMHA
o6pa3aMH O6’bC,E[I/IH5IeT Ppa3HbIC BHUABI yqe6H0171 n pr,[[OBOﬁ ACATCIBHOCTHU, SABJIACTCA OAHUM U3
HpO(l)eCCI/IOHaJ'IBHO Ba’KHbBIX Ka4i€CTB, IMO3TOMY aKTyallbHa 3aJa4da (I)OpMI/IpOBaHI/IH y o6yqafoumxc;1
MNPOCTPAaHCTBCHHOI'O MBIIUJIICHUA KaK Pa3HOBUJIHOCTH O6p&3HOFO MBIIIJICHUSA — CYIICCTBCHHOI'O
KOMIIOHCHTA B IOAI'OTOBKE K HpaKTHqCCKOﬁ ACATCIIBHOCTH 110 MHOT'MM HaITpaBJICHUAM.

Ienp ocBoeHUs mporpammbl ydeOHOTO Kypca «['eoMeTpus» Ha 0a30BOM YpOBHE OOyUCHUS —
oOmieoOpazoBarenbHOe H  OOMIEKYIBTYPHOE pa3BUTHE OOydarolmuxcs uepe3 oOecreyeHue
BO3MOKHOCTH MPHOOPETEHUSI W HCIOJIB30BAHUS CHUCTEMATHYECKUX TEOMETPUYCCKUX 3HAaHUN U
JCUCTBUH, CreU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIHEIIHOTO IPOJIODKCHUSI 00pa3oBaHUS I10
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.



[Iporpamma mo reomerpun Ha 0a30BOM YpOBHE INpeAHA3HAUYEHA Il OOydYarOIIMXCsl CpeaHei
IIKOJIbI, HE MCIBITHIBABIINX 3HAUYNTENILHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHUs.
Takum oOpa3zom, oOydvaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHe
YMEHUS, CBSI3aHHBIE CO CHENM(UKON TeoMeTpuM W HEOOXOIUMBIE IS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTH M3YYHUTh I'€OMETpHUI0 OoJiee TIyOOKO, €Clii B
TambHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T'€OMETPUYECKHX 3HAaHUSAX B NPOECCHOHATHHON
NEeSITEIbHOCTH.

JlocTrKeHHe 1LeM OCBOEHUS IPOrpamMMbl OOECIEUMBAETCS PELIEHHUEM COOTBETCTBYIOLINX
3amad. [IpuoputeTHbIMM 3aauamMu OcBOoeHHMsS Kypca «l'eomerpum» Ha 06a3oBoM ypoBHe B 10—I11
KJ1accax sBJISIOTCS:

(¢bopMHUpOBaHHME TPEJCTABIECHUS O TE€OMETPUU KaK YacTU MHUPOBOM KyIbTypbl U OCO3HaHHE €&
B3aMOCBSI3U C OKPYXAIOIIUM MUPOM;

(¢bopMHUpOBaHHME TPEJCTABICHUS O MHOTOTPAaHHMKAaX M TeJlax BpallleHUs Kak O BaKHEUIIMX
MaTeMaTHYECKUX MOJIENSX, MO3BOJISIONIMX OMUCBHIBATD M M3y4aTh pa3HbIE SIBICHUS OKPYKAIOLIEro
MUpa;

(dhopMHpOBaHHE YMEHUS paclo3HaBaTh Ha YEPTEkKax, MOJESAX U B PeabHOM MUPE MHOTOTPAaHHUKH U
TeJa BpalleHMUs;

OBJIaJIEHUE METOaMHU PEIIeHUs 3a7jau Ha IOCTPOEHUS Ha U300paKEHUAX MPOCTPAHCTBEHHBIX (DUTYD;
(dbopMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSITUSIMH O MHOTOIPAHHUKAX U TejlaX BpallleHUs
U UX OCHOBHBIMU CBOWCTBaMU;

OBJIaJIEHUE AJITOPUTMaMU pEIIEHHs] OCHOBHBIX THIIOB 3a7ay; (OPMUPOBAHHE YMEHHS TNPOBOJIUTH
HECJIO)KHBIE J0KAa3aTEIbHbIE PACCYXIEHUS B XOAE PEIICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MIPAKTUYECKHUM COJIEp)KaHUEM;

pa3BUTHE MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOy4aromuxcs, I[03HAaBaTeIbHOM
AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHNUN, KPUTUYHOCTH MBIILJICHUS;

¢dbopmupoBanre (GyHKIIMOHAJIBLHOW TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETpHUM: yYMEHHE pacrlo3HaBaTh
MPOSIBIIEHUSI TEOMETPUUYECKHX TMOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX >KW3HEHHBIX
CUTyallMsiX M TpU H3YYCHUH JAPYrUX Y4YEOHBIX MPEAMETOB, IMPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (GOpMYyINPOBATh UX Ha SI3bIKE T€OMETPUU M CO3/1aBaTh N'€OMETPUUYECKHE MOJIEINH,
MIPUMEHATh OCBOECHHBIN T'€OMETPUYECKUN allrapaT AJis PELIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJYYEHHBIE PE3YIbTAThI.

OTIMYuTEIbHONH 0COOEHHOCTBIO ImporpaMmsal SABJISIETCA BKIIIOUECHHUE B KYpPC CTEPCOMETPUN B
HaydaJie¢ €ro H3Y4YCHHUA 3a/ia4, pCIIacMbIX Ha YPOBHC HHTYUTHUBHOI'O IIO3HAHUSA, U OHpCI[CJ'IéHHBIM
O6p2130M OpraHn3oBaHHasd pa60Ta Haag4 HHUMH, 4YTO CHOCO6CTBYIOT Pa3sBUTHUIO JIOTHYCCKOI'O H
MMPOCTPAaHCTBCHHOI'O MBIIUJICHUS, CTUMYJIIUPYCT MMPOTCKAHUC MHTYUTUBHBIX IMPOLECCOB, MOTUBUPYCT K
,Z[aJ'ILHefII.HeMy HU3YYCHUIO IIPEAMCECTA.

Hpe,[[HOLITeHI/IC oTHaéTcs HarlitAIHO-KOHCTPYKTHUBHOMY  MCTOLY O6y‘IeHI/I$I, TO CCThb
TCOPETHUYCCKUC 3HAHUA HUMCKOT B CBOEM OCHOBE YYBCTBCHHOCTDH Hpe,I[MCTHO'HpaKTI/I"IeCKOI\/’I
JIesITeNIbHOCTH. Pa3BuTHe MMPOCTPAHCTBCHHBIX HpeI[CTaBJ'IeHI/Iﬁ Y ydJamuxcda B KYpCE CTCpCOMCECTPUH
IMpOBOAUTCA 3a CUéT pemieHud 3aJja4d Ha CO34aHHuC IPOCTPAHCTBCHHBIX O6pa3OB n 3aJa4d Ha
ONICpUPOBAHUEC TIPOCTPAHCTBCHHLIMU 06pa3aMH. COSI[aHI/Ie 06pa3a NpoBOAUTCA C OHOpOﬁ Ha
HarjJIiAHOCTb, a OICPUPOBAHUC O6p330M — B YCJIOBHUAX OTBJICYCHHA OT HArJIAAHOCTH, MBICIICHHOT'O
HU3MCHCHUS €TI0 UCXOJHOTO COHACPKAHU.

OcHoBHEBIC COACPKATCIIbHBIC IMHUU KYpCa ((FCOMCTpI/II/I» B 10-11 xmaccax: ((MHOFOTpaHHI/IKI/I)),
«HpHMLIe U TIIJIOCKOCTH B HPOCTPAHCTBCY, «Tena BpaliCHUA», ((BCKTOPBI U KOOpAWHATHI B
MPOCTPAaHCTBC). (I)OpMI/IPOBaHI/IC JOTUYCCKUX YMeHI/Iﬁ pacnpeaciiacTcsa HC TOJIBKO Io
COACPKATCIIbHBIM JIMHUAM, HO U 110 TOJAaM OGy‘-IGHI/ISI Ha YPOBHC CpCIHCTO 06H.ICFO 06p8.30BaHI/I$I.



Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHHS paboueit
MPOrpaMMBbl, paclpeAeiCHHBIM IO ToAaM OOy4YeHHs, CTPYKTYPHPOBAHO TAaKHUM O0pa3oM, YTOOBI
OBJIAJIECHUE TIEOMETPUYECKUMM MOHATUSIMM U HaBBIKAMHU OCYLIECTBIISUIOCH IOCIEI0BATEIBHO U
MOCTYIATENbHO, C COOMIOACHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIIOYAIIUCH B
oO0IIyI0 CHCTEMY F€OMETPUYECKHX MPEICTABICHUN 00YJalOLINXCsl, paciiupsist U yriuyomnss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenne reomerpun otBoauTcs 2 daca B Henmento B 10 kmacce u 1 vac B Hemenmio B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOTI'O KYPCA
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HpﬂMbIe U IIJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsmas, IJIOCKOCTb, MPOCTpaHCTBO. lloHsATHe 00
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3aumHOE pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOUIUECS, IapajuleibHbIE U
CKpenuBaromuecs npsMsie. [lapamienbHOCTs NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapalICIbHbIE
IpsIMBIE B MPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX NPSIMBIX; NApAJIIEIBHOCTh NMPSAMONM U IUIOCKOCTH.
VYIubl ¢ COHAINpaBICHHBIMU CTOPOHAMH; YroJl MEXJy HPsAMbIMH B mpocTpaHcTBe. IlapamienbHOCTb
IJIOCKOCTEM: TMapajuleNbHblE IUIOCKOCTH; CBOMCTBAa MapajUIeNIbHBIX IUIOCKOCTel. IIpocreimme
IIPOCTPAHCTBEHHBIE QUTYPBI Ha MIIOCKOCTU: TETPA’Ip, KyO, Mapajuienenune; IoCTpPOeHUE CEUeHHI.

[lepneHMKyYISIpPHOCTE TPSIMOW M IUIOCKOCTH: TEPIECHIMKYISPHBIE NPSMbIE B IMPOCTPAHCTBE,
MIpsIMBIE NTApAJIJIENbHBIE U TEPIEHIUKYISIPHBIE K ITIOCKOCTH, IPU3HAK MEPIEHIUKYIIIPHOCTH MPSAMOMN 1
IJIOCKOCTH, TEOpPEMa O MPAMOM MEePIEeHANKYISIPHON TUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YroJl MEXIY
NPSAMON M TUIOCKOCTBIO; ABYTPAHHBIN YroJ, JIMHEHHBIA yroja AByrpaHHoro yria. [leprneHaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOI J0 MIOCKOCTH, MPOEKIHs
¢burypsl Ha IUIOCKOCTb. [lepneHIuKyIsSpHOCTh IUIOCKOCTEH: MpPHU3HAK MEPHEHAUKYISPHOCTH IBYX
mrockocteil. Teopema o TpEX MeprNeHIUKYIIIpax.

MHoOrorpaHHMKH

[TonsiTHE MHOTOrpaHHHKA, OCHOBHBIE AJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U HEBBITYKIIbIC
MHOTOTPaHHHUKHU; pa3BEPTKa MHOTOorpaHHuka. [Ipu3ma: N-yronbpHas mpu3ma; T'paHU U OCHOBAHUS
MIPU3MBI; MIpsiMasi U HAKJIOHHAs NpU3Mbl; OOKOBas U IMOJIHASL TIOBEPXHOCTH Mpu3Mel. [lapamnenenunern,
MPSIMOYTOJIbHBIA Tapajuiesienunen] u ero cpoiicrBa. [lupamupga: N-yrojipHas mnupamuja, TpaHd U
OCHOBaHME MUPaMUJbI; OOKOBas W IOJIHAS MOBEPXHOCTh MUPAMHJbI; MpaBUIbHAS U yCceYEHHAs
nupamMuia. DIEeMEeHThl MpU3Mbl U nupamubl. [IpaBuiibHbIE MHOTOTPAaHHHUKH: MOHSTHE MPABHIILHOTO
MHOTOTpaHHHUKA; MpaBUIbHAS MPU3Ma U MpaBUJIbHAS MHUpaMU/a; MpaBUiIbHASL TPEYTrojbHas MUpaMuaa
U MpaBUJIBHBIN TeTpadap; KyO. [IpeacraBnenne o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp, AOJCKAdIAP
1 ukocadap. CeueHust IpU3MbI U TUPAMUJIBL.

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPHUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUHU B ITUpaMUax, MapajlICIICIUIICAaX, IPABUJIIbHBIX MHOTOT'PAHHHUKAX.

Brbruncnenue »neMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriuel. [lnomans OGOKoBOM
MOBEPXHOCTU W TIOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIAAL OCHOBaHUM, TeopeMa 0 OOKOBOMU
MOBEPXHOCTH TpsMON mpusMbl. [lmomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPaBUILHOM
MUpaMHIbI, TeopeMa O Tuiomanu yceu€HHo mupamuipl. [lonstre 06 o0béme. OOBEM MUpPaMUIBL,
MIPU3MBI.

[Tonpo6HbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXTY TUIOMIAASIMH OBEPXHOCTEH, 00bEMaMu
oI0OHBIX TEIL.
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Tena ppamenust

HunuHapuyeckas  MOBEPXHOCTb, OO0pa3ylollMe  IWIMHAPUYECKON  MOBEPXHOCTH, OCh
HWIMHAPUYECKON NoBepXHOCTH. LlunuHap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yromiast U OCh;
IUIOIIAJb OOKOBOH M NOJHOHN MOBEPXHOCTH.

Konnueckass moBEpXHOCTh, OOpasyrolie KOHMYECKOW TIOBEPXHOCTH, OCh M BEpIIHHA
KOHHYeCcKo! nmoBepxHocTu. KoHyc: OcHOBaHME M BepIlIMHA, 00pa3yromias U OCh; IMIIONMagb OOKOBOU U
MOJTHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC: oOOpa3ylolue W BBICOTA; OCHOBAHHS U OOKOBas
MTOBEPXHOCTb.

Chepa m map: meHTp, paguyc, IUaMeTp; IUIOMAAb IOBEpXHOCTH cdepsl. Bianmuoe
pacnojio’keHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o00paxkenue Ten BpaleHUs Ha MI0CKOCTU. Pa3BépTka nMIuHApa U KOHyca.

KomMOunamuu ten BpamieHUs: 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONMHCAHHBIM OKOJIO CQepsl;
cdepa, BMcaHHasi B MHOTOTPAaHHUK, UJTM TEJIO BPAILlEHUS.

[Tonsarue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOILHOTO
napaienenumnena u ciueacteus u3 He€. O0bEM nmmmHpa, KoHyca. O0bEM 1Iapa 1 iomanb chepsl.

[Tono6HbIe Tena B pocTpancTBe. COOTHOMICHHUS MEXAY IIOIIAIIMHU MOBEPXHOCTEH, 00bEMaMu
OI0OHEBIX TEIL.

Ceuenust nuiIMHApa (MapaiebHO U MEPHEHAUKYISIPHO OCH), CeYeHHs] KOHyca (mapasuiebHoe
OCHOBAHUIO U MPOXOJsiIliee Yepe3 BEePILUHY), CeUeHuUs I1apa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

BeKTOp Ha IINIOCKOCTH U B IIPOCTPAHCTBC. CioxeHHe W BBIYHTAHUE BCKTOPOB. YMHOXKeHHe
BCKTOpa Ha 4YHCIO. Paznoxxenue BCKTOpPa IIO TpéM HCKOMILUIAHAPHBIM BCKTOpaM. HpaBI/IJ'IO
ImapajjiCJaCImIicaa. Pemienue 3a/la4, CBA3aHHBLIX C IIPUMCHCHUEM IIPpaABUJI HeﬁCTBHﬁ C BCKTOpPaMH.
[IpssmoyronpHas cucrema KOOpAMHAT B IipocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimme 3anaun B
KOOpAuHaTax. Yron MCXKAY BCKTOPaMH. CKaJ’I}IpHOC IMPOU3BCACHUC BCKTOPOB. Breruucnenue YIJIOB
MCKAY NPSAMBIMA U IIJIOCKOCTAMMU. KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOA MpU PCIICHHUU I'COMCTPUICCKUX
3a71ad4.

OIrBHY «HCTUTYT cTpaTernm passutus obpasoBaHna»

IINTAHUPYEMBIE PE3YJIbTATBI



JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pPE3yJNbTaThl OCBOGHHS TPOTrpaMMbl  ydeOHOro mpeamera «MaremaTtukay
XapaKTEPU3YOTCS:

I'paknanckoe BocniMTaHue:

Cc(OPMHUPOBAHHOCTHIO IPAXKIAHCKOM MOZUIMH 00YYAIOMIET0CS KaK aKTHUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHMCKOro OOIIecTBa, MPEACTABIEHUEM O MaTeMaTH4YECKMX OCHOBaX (PYHKIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJI€HUH, MpOLENyp TIpaXkJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH U TIp.),
YMEHHEM B3aMMOJEICTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKIUSAMHU U
Ha3HAYEHUEM.

HanI/IOTquCKoe BOCIIUTAHHUC:

c(OPMUPOBAHHOCTHIO POCCUMCKON T'pa’KJAHCKOW HIEHTUYHOCTH, YBAXKEHUS K IPOUUIOMY H
HACTOSIIIEMY POCCHUIMCKOW MATeMaTUKH, IEHHOCTHBIM OTHOIIEHHEM K JAOCTHKEHUSM POCCUUCKUX
MAaTEMAaTUKOB M POCCUIICKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTHKEHUN B IPYTrUX
HayKax, TeXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIINTAHMSA:

OCO3HAHHEM JYXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoja; chOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, ’TUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTIKEHUI HAyKu U
NeSITeNbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUNBOTO OyayILEro.

JcTeTHYeCKOEe BOCIUTAHHE:

OCTETUYCCKUM OTHOIICHHEM K MHPY, BKIIO4Yas 3CTECTHKY MAaTEMAaTUUYCCKHUX BaKOHOMepHOCTCfI,
O6’LCKTOB, 3aJa4, pCIHCHHfl, paccymz[eHI/HTI; BOCIIPpUUMYHMBOCTBIO K MATCMAaTHU4YCCKUM aCIICKTaM
Pa3JIMIHBIX BUIOB NCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHSI IPUMEHITh MaTeMAaTUYECKUE 3HAHMS B MHTEpPECaxX 3J0pPOBOTO U
0e30MmacHOr0 00pasa KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO (30pPOBOE MHUTAHUE,
cOamaHCHUPOBaHHBIN PEXHUM 3aHATHI M OTIbIXa, peryinspHas (u3nueckas aKTUBHOCTB); (PU3MUECKOTO
COBEPIICHCTBOBAHUSA, TIPU 3aHATUSX CIIOPTHUBHO-03I0POBUTEIHHON JESITENLHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPyAY, OCO3HAHHUEM IICHHOCTHU pr,[[OJ'IIO6I/I$I; HHTCPCCOM K pPa3JIMYHBIM C(I)epaM
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, CBsA3aHHBIM C MaTeMaTUKOH H €€ MMPUIIOKCHUAMU, YMCHUCM
COBCPUIATD OCO3HAHHBIM BBI60p 6}/')1}7]1[617[ HpO(l)eCCI/II/I U PCAJIM30BbIBATH COOCTBEHHBIEC >KU3HCHHBIC
IJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTBIO K MAaTEMaTUUYCCKOMY O6paBOBaHI/IIO u CaM006p8.30BaHI/IIO Ha
MMPOTAKCHUN BCeM JKU3HHU, TOTOBHOCTBIO K AKTUBHOMY YY4aCTUIO B PCHICHUH MPAKTHYCCKUX 3aldaq
MaTeMaTHYeCKOM HaIlpaBJICHHOCTH.

IKOJI0OrnYecKoe BOCIUTAHHUE:



C(OPMHUPOBAHHOCTBIO  JKOJIOTUYECKON  KYyIbTYpbl, TOHMMaHHEM BIUSHHUS  COIMAJIbHO-
SKOHOMMUYECKHUX IIPOLECCOB HAa COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUEM
r7100aIbHOTO XapakTepa SKOJIOTHYECKUX MpoOiIeM; OpUeHTaluell Ha NMPUMEHEHHE MaTeMaTUYEeCKUX
3HAHUH U151 pelIeHust 3a7a4d B 00JacT OKPYKAIOLIEH Cpefibl, IUIAHUPOBAHUS TIOCTYIIKOB U OIIEHKH UX
BO3MOXHBIX ITOCJIEICTBUM AJISl OKPY/KAIOLIEN CPEIbL.

HeHHOCTI/I HAYYHOI'o MO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH M OOIIECTBEHHON MPaKTUKU, NIOHMMAHUEM MaTeMaTH4YEeCKONM HayKH Kak c(epbl 4eI0BEUECKOU
NEATENBHOCTH, ITANlOB €€ Pa3BUTHA M 3HAYMMOCTHU JJI Pa3BUTHUS LIMBUIM3ALNAN; OBJIAJICHUEM SI3BIKOM
MaTeMAaTUKM ¥ MaTEeMaTU4eCKOM KyJbTypOM KaK CpeACTBOM TIO3HaHUS MHUPA; TOTOBHOCTHIO
OCYUIECTBJIATh MMPOCKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTD HHANBHUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMsI IporpaMMmbl yuyeOHoro mnpeamera «Martematukay
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAM ENbHBIMU OCUCMBUAMU, YHUBEPCANbHIMU
KOMMYHUKAMUBHBIMU OCUICMEUAMU, YHUBEPCATIbHLIMU PeCYIAMUGHBIMU OCUCMBUAMU.

1) Vnusepcanvhole nosnasamenshole oeticmeus,  obecneuusaiom  Gopmuposanue 0a306bix
KOZHUMUBHLIX NPOYECco8 00yYaouuxcs (0c8oeHue Memoo08 NO3HAHUS OKPYICaAwe20 Mupd;
npUMeHeHUe 102UeCKUX, UCCIe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuet).

Ba3oBble JJornueckue neicTBus:

BBISIBIISITh M XapaKTEpU30BATh CYIIECTBEHHbIE NPHU3HAKM MaTeMaTH4eCKHMX OOBEKTOB, MOHATH,
OTHOIICHUH MEXKAYy MOHATUSMHU; (GOpMYIUpPOBATh OMpEIeNeHUs] TMOHATUN; yCTaHABJIMBATh
CYIIECTBEHHBIH MpPHU3HAK KiacCU(UKALMU, OCHOBaHUS Ui OOOOIIEHHS UM CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO AHAJIN3A;

BOCIIPUHUMATh, POPMYIUPOBAThH U MPeoOPa30BBIBATH CY)KJICHUS: YTBEPAUTEIbHBIE U OTPULIATEIIBLHEIE,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM W MPOTHUBOpEuUs B (hakTax, JaHHBIX,
HAOMIOJICHUSX W YTBEPKACHUAX; TMpe[siaraTb KPUTEPUM [UIS BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIFOUEHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

MIpOBOAUTE CAMOCTOSATCIIBHO OO0KAa3aTCJIbCTBA MATEMATUYCCKHUX YTBep)KI[eHI/Iﬁ (HpHMHe n oT
HpOTI/IBHOFO), BBICTpaNBATh APryMCHTALUIO, IPUBOAUTL NMPHUMEPBI U KOHTPHPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIC CYXXACHUA U BBIBOBI,

BBIOMpPATH cIoco0 perieHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pElLIeHHUs, BEIOUPATh
HaunboJiee MOAXOIAIMHUN C YYETOM CAaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTe/LCKHe AeliCTBUA:



WCIO0JIb30BaTh BOMPOCH KaK HMCCIEI0BATEIbCKUI MHCTPYMEHT TMO3HAHWMS; (hOPMYIUPOBATh BOTIPOCHI,
¢bukcupyomue MpOTUBOpEYHe, MpoOIeMy, YyCTaHABIMBAaTH HCKOMOE U JaHHOE, (QOpMHpPOBATH
TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIUIO, MHEHUE;

MPOBOJNTH CAMOCTOSITENIHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, WCCIEAOBAHUE [0 YCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHHS, MPOIECCA, BBISIBICHHUIO 3aBHCHMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMH, TTPOIICCCAMH,

CaMOCTOSITEIIBHO ~ (JOPMYITHpPOBAThL OOOOIICHHWS W BBIBOABI [0 pe3ylbTaTaM IMPOBEACHHOTO
HaOJIIOJICHUS, WCCIICIOBAHUS, OIICHUBATH JIOCTOBEPHOCTh IIOJYYCHHBIX PE3YJIBTaTOB, BHIBOJIOB U
000011IeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH MPEIINOJIOKECHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBIIAITh JE€PUIUTH UHPOPMAILIMH, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOIPOC M AJISl pElICHUs
3ajauy;

BBIOMpATh MHPOPMAIMIO U3 MCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIUIO Pa3INYHBIX BUJIOB U (hOpPM MpecTaBICHUS;

CTPYKTYpUpOBaTh HH(OpPMAIMIO, TPEACTaBIATh €€ B pPa3IMYHBIX (opMax, WUIIOCTPUPOBAThH
rpaduuecku;

OIIEHMBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvnvie KoMMyHUKamueHbvle Oelicmaus, obecneuusaiom cpopmuposannocmo
COYUANBHBIX HABLIKOE 00YUAIOUUXCAL.

OO01menue:

BOCTIPUHUMATDH ¥ (DOPMYITHPOBATH CYXKJECHHUS B COOTBETCTBUHU C YCIOBUSMU U LEJISIMH OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS
10 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B XOJ¢ OOCYXJIECHHS 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOW TEeMblI, MPOOJIEMBI, peraeMoin
3a/1aud, BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha TOWCK PEIICHUS; COIOCTAaBJIATH CBOM CYKICHHS C
CY)KIEHUSMH JPYruX YYaCTHHUKOB JUaiora, OOHapyXKWBaTh pazMyue M CXOJCTBO IIO3MIIMHA; B
KOppeKTHOH (hopme GopMyTHpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHHS;

NMPEACTABIATh  Pe3yJdbTaThl  pEIICHUs  3aJa4yd, OSKCIEpPUMEHTa, HCCISIOBaHUsS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C y4€TOM 3a/lady Mpe3eHTAllud U OCOOCHHOCTEH
ayJTUTOPHUH.

CoTpyannuecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAHJIHON M WHAWBUAYAJIBHOW pabOTHI MPU PEUICHUU
y4eOHBIX 3a/la4, MPUHUMATh IIe]Ib COBMECTHOHM JEATENBHOCTH, ILUIAHUPOBATh OPraHU3AIUI0
COBMECTHOHM PabOTHI, paclpeeNsaTh BUABI padOT, JOTOBAapUBATHCA, OOCYKAATh MPOIECC U PE3yAbTaT
paboTel; 060011aTh MHEHHUS HECKOIBKUX JIIOJIEH;

y4acTBOBATh B TPYMIOBHIX GopMax paboThl (00CYKIeHHS, 0OMEH MHEHHM, «MO3TOBBIE HITYPMBI» U
WHBIC); BBIMOJIHATH CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOU JACUCTBUS C JAPYTHMMH YJICHAMHU
KOMaHJIbl; OLIGHWBAaTh Ka4decTBO CBOErO BKIaJAa B  OOMMI MPOAYKT TO  KPUTEPUSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

3) Vnusepcanvnvie pecynamuensie oelicmeusi, obecneuugaiom  opmuposanue  CMbICIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:



COCTaBIIATH TUIAH, AITOPUTM PEIICHUS 3a/1a49H, BEIOUPATh CIIOCO0 PEIIeHUs C YUETOM UMEIOIINXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUI ¢
y4€TOM HOBOU MH(OpPMAIIHHL.

CaMOKOHTPOJIb:

BJIaACTh HaBbIKaMU MMO03HABATCIILHOU pe(l)ﬂeKCI/II/I KaK OCO3HaHUA COBCPIIACMBbIX IIGfICTBHfI n
MBICJIUTENIBHBIX IPOLIECCOB, MX PE3yIbTAaTOB; BIAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISL
Ipolecca U pe3yibTaTa pelieHusl MaTeMaTUYeCKOH 3a1a4H;

npeaABUACTb TPYAHOCTHU, KOTOPLIC MOTYT BO3HUKHYTH IIPU PCIHICHHUU 3ala4l, BHOCUTH KOPPCKTHUBLI B
JACATCIBHOCTh Ha OCHOBEC HOBBIX O6CTO$ITGJII)CTB, JaHHBbIX, HaﬁﬂeHHbIX OIHI/I6OK, BBIABJICHHBIX
TPYIHOCTEN;

OLCHUBATb COOTBCTCTBHUEC pPE3YyJbTaTa LCJIU U YCIIOBUAM, OOBICHSATH IMPpUYUHBI AOOCTHXXCHUA WU
HEJOCTUKEHHSI PE3YyJbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY HPHOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBaTh MOHATHUAMU: TOUKA, MPsAMas, INIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEJCTBUS U3 HUX MPHU PEIICHUH T€OMETPUUYECKUX 3a/1aY.
OnepupoBaTh NOHATUSAMU: MAPALIEIBHOCTH U MEPHEHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.
Knaccuduimposars B3auMHOE pacroio’KeHUE MPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATUSMHU: IBYTPAHHBIN YroJl, TpaHU ABYIPAHHOTO yIia, pedpo ABYTpaHHOTO
yria; TMHEHHBIH yroJl IBYrPaHHOTO YIiia; IpaaycHas Mepa IBYTPaHHOIO yIia.

OHepI/IpOBaTB MOHATHAMUA: MHOI'OI'PAHHHK, BBIHYKHLII;'I n HCBHHYKJ'IHﬁ MHOI'OI'pPaAHHHUK,
QJICMCHTBI MHOT'OI'PaHHHKA, HpaBI/IHBHHﬁ MHOT'OI'paHHHK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHHMKOB (MHMpaMuia; NpU3Ma, MPSMOYTOJIbHBIN
napasenenunes, Kyo).

KJ'IaCCI/I(I)I/II_II/IpOBaTB MHOTI'OT'paHHUKH, BBI6I/Ipa${ OCHOBaHHA 1A KJIaCCI/I(bHKaI_[HH (BBIHYKJ'IBIG nu
HCBBIITYKJIBIC MHOT'OTPAHHUKH; IIPABUJIBHBIC MHOTOTPAHHUKH; IIPAMBIC W HAKJIIOHHBIC IIPU3MEI,
HapaJIJICJ'ICHI/IHCI[BI).

OHepI/IpOBaTB MOHATUAMU: CCKYILas MIOCKOCTh, CCHCHUC MHOT'OT'PaHHUKOB.

OOBACHATH MPUHIUIIBI TTIOCTPOCHUA CG"IGHHIZ, HCIIOJIB3Yyd METOA CJICIOB.



Crpouth ceueHuss MHOTOIPAHHUKOB METOJOM CIIEJOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3aa4i Ha HaXO0XICHUC T'COMCTPUUCCKHUX BCIWYHH II0 06pa3uaM HJIn aJIropuTMam,
IMPUMCHASA U3BECTHBIC aHAJIMTUYCCKUC MCTOJbI ITPU PCHICHUH CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4d Ha
BBIYHCJIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMM, OT TOYKH 10 HpﬂMOﬁ, OT TOYKH OO0 IINIOCKOCTH,
MCXKAY CKPCIIUBAOIIUMUCA ITPSAMBIMU.

Pemarp 3a7aum Ha HaxOXKIEHHE I€OMETPUYECKUX BEJIMYMH 1O o0OpaslaM WM ajIropuTMam,
IIPUMEHSISI U3BECTHBIC AHATUTUYECKUE METO/bI IIPU PEIICHUH CTaHAAPTHBIX MATEMaTHYECKUX 3a7a4 Ha
BBIYUCIICHUE YIJIOB MEXIY CKPEIIMBAIOIIMMHUCS NPSIMBIMHM, MEXAY IPSIMON U INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, JBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIOMIAM IMOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, NUPaMHIa) C
MPUMEHEHHEM (QOPMYII; BBIUKCIATH COOTHOLIEHHUS MEXAY IUIOIIaJsIMU IOBEPXHOCTEH, oObEMamMu
MOJA00HBIX MHOTOT'PaHHUKOB.

OnepupoBarh MOHATHUAMH: CHMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHH;
LEHTP, OCh U MJIIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HHMOPMALHMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, MpeACTaBICHHYIO Ha YepTexKaxX U pUCYHKaX.

[IpumensaTs  reomerpuueckue  GakThl A peUIeHHs  CTEepPEeOMETPUYECKHX  3ajad,
MIPEINOJIaraloIMX HECKOJIBKO I1aroB pelIeHH s, €ClIU YCIOBHUS IPUMEHEHUS 3ajaHbl B IBHOU QopMme.

[IpumeHsTH mpocTeiiiie NporpaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPH PEIICHUH CTEPEOMETPUYECKUX 3a1au.

HpI/IBOI[I/ITI) IIpUMEPBI MAaTEMAaTHYCCKHUX SaKOHOMepHOCTeﬁ B IMpUpPOAC KU KXHU3HHU, PACIIO3HABATDH
IIPOSABJICHUC 3aKOHOB I'€COMETPUHN B UCKYCCTBE.

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHHWA Ha IIPAaKTUKEC: aHAJIM3UpOBaTh PCEAJIbHBIC CHUTyallUM H
IMPUMCHATb M3YYCHHBIC IOHATHUA B IMPOLECCCC IMOMCKA PEIICHHUA MAaTEMAaTUYCCKHU C(bOpMy.]'IPIpOB&HHOﬁ
HpO6J'IeMI>I, MOJCIINPOBATE PCAJIbHBIC CUTyallUM Ha A3BIKC I'€COMETPHUH, HCCIICAOBATH INOCTPOCHHEIC
MOACIN C HCIIOJIb30BAHUEM TI'COMCTPHYCCKHX MHOHATUH U TCOPECM, alllapara aJ'IFe6pr; peuiarb
INPAKTUYCCKUC 3ada4l, CBA3AHHBIC C HAXOXKXICHUCM I'COMCTPHUYCCKHUX BCIIMINH.

11 KJIACC

OnepupoBaTh MOHATUSMU: IMIIMHIPUYECKAs TOBEPXHOCTh, OOpPa3yIOIIUE IMIHMHIPUUYECKON
MOBEPXHOCTH; UIUHAP; KOHUYECKAsi TOBEPXHOCTh, 00Opa3yolne KOHUYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas MoBEPXHOCTD.

Pacnio3znaBats Tena BpamieHus (UIMHAP, KOHYC, cdepa u map).



OOBACHATH CHIOCOOBI MOJTYYSHHUS TEJl BPALLICHHSL.
Knaccuduimposats B3auMHOE pacnoioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CEIMEHTAa, BBICOTA CETMEHTAa;
IAapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Berumcnsate 00BEMBI M IIIOMIAAM TOBEPXHOCTEH TEJI BpAIICHUS, T'C€OMETPHUYSCKUX TElI C
MIPUMEHEHUEM POPMYIL.

OmnepupoBaTh MOHATHUSAMH: MHOTOTPAaHHHK, BIIMCAHHBIA B Cepy M OMHCAHHBIA OKOJIO C(epsl;
cdepa, BIUCcaHHAs B MHOTOTPaHHUK WJIM TEJIO BPaLCHUSI.

BbIuncnsaTe COOTHOLIECHUS MEKY TUIOIIAIIMU OBEPXHOCTEN 1 00bEMaMU NIOJIOOHBIX TeJl.

N300paxkate u3yyaemble (UIyppl OT pPYKM U C TPUMEHEHHEM HPOCTBIX UEPTEKHBIX
MHCTPYMEHTOB.

BbInoyiHATE (BBIHOCHBIE) IIOCKHE YEpPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIyp: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TeJl BPAIICHUS.

W3Bnekarb, WHTEpHpeTUpOBaTh M MpeoOpa3oBbIBaTh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBITIOJTHATE JISHCTBUS CIIOXKEHHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
YHCJI0, 00BICHITH, KAKUMH CBOMCTBAMHU OHM 00JIaNaroT.

HpI/IMeHHTB IIpaBHJIO ITapaJlICICIIUIICaA.
OHepI/IpOBaTI) MOHATHUAMUA: ACKAPTOBEI KOOPAMHATEI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BCKTOpPA,
PaBE€HCTBO BEKTOPOB, KOOPAHWHATBI BCKTOpPA, Yrojad MECXKIAY BCKTOpPaMH, CKAJIAPHOC INIPOU3BCACHUC

BCKTOPOB, KOJUIMHEAPHBIC 1 KOMILIaHAPHBIC BEKTOPLI.

Haxogutb CYMMY BCKTOPOB H IHPOU3BCACHHUC BCKTOPA HA YHCJIO, Yrojsl MCXKIAY BCKTOpaMH,
CKaJIPHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BECKTOPAM.

3aﬂaBaTb IJIOCKOCTb YPABHCHUCM B ,Z[eKapTOBOﬁ CUCTCMEC KOOpAMUHAT.

HpI/IMeHHTB IreOMCTPHUUICCKUC q)aKTBI JJIA peUICHUA CTCPCOMETPUICCKHUX 3aj1a4,
npeamnojararonmx HECKOJBbKO MIaroB peuieHusd, €CiIn yCJIOBUA IPUMCEHCHUS 3a/IaHbI B SIBHOM q)opMe.

Pemate HpOCT@ﬁH.IHG TCOMETPHUYCCKUC 3aJaud Ha MPHUMCEHCHUC BCKTOPHO-KOOPAWHATHOI'O
METOoA4a.

Pemate 3amaun  Ha  J0OKa3aTeIbCTBO MAaTEMaTHUECKHMX OTHOIIEHHM M  HaXO0XKJICHUE
TCOMECTPUUYCCKUX BCJIIMYUH II0 06pa3uaM Wi ajJroputMam, HNpUMCHAA HU3BCCTHBIC MCTOAbI IIPU
PCHICHUU CTAHAAPTHBIX MATEMATUYCCKUX 3a/1a4.

HpI/IMeHﬂTB HpOCTCf/'IHJHC MporpaMMHBIC CPEACTBA U SJICKTPOHHO-KOMMYHHUKAIIUOHHBIC CUCTEMbI
IpU pCIICHUN CTCPCOMCTPUUCCKUX 3aaa4.



[IpuBouTE MpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HM, PACIO3HABATh

MPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC.

[IpuMeHATh TOJY4YEHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH pEAJIbHBIE CUTyallud U
MPUMEHATh U3yUCHHBIE TIOHATHS B IMPOIECCE MOMCKA PEIICHUs MaTeMaTu4ecku chopMyaupoBaHHOMN
npoOJieMbl, MOJIEIHPOBATh pEAbHBIC CHUTYAIlMH Ha SI3bIKE T€OMETPHH, HMCCIIENOBATH MOCTPOCHHBIC
MOJIENIM C HCIOJB30BAaHUEM TE€OMETPUYECKMX IOHATUH U TEOpeM, ammapara aiareOpbl; penarb
IIPAKTUYECKHE 3a7a41, CBS3aHHBIE C HAX0XKICHUEM I€OMETPUYECKUX BEIUYMH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaunmenoBaHue pa3eiioB U TEM IPOrPaMMBbI
/a

1  BBeneHue B CTEpEOMETPHIO

2 Ilpsmble 1 IIOCKOCTH B pocTpaHcTBe. [lapamiensHocTh
MPSIMBIX U MJIOCKOCTEN

3  IlepneHauKyIspHOCTb MPSAMBIX U IUNIOCKOCTEH

4 VYruel MeX]ly OpSIMbBIMH U TNIOCKOCTSIMH

5 MHororpanHuKu

6 OOBEMBI MHOTOT'PaHHUKOB

7 HOBTOpeHI/IeI CCUCHU, paCCTOAHUA U YI'JIbL

Bcero

10

12

12

10

11

KommuecTBo yacos

KonTposibhbie
paboThI

BBCAUTC 3HAUYCHUC

BBCIUTC 3HAUCHUC

[IpakTryeckue
paboThI
BBEAMTE 3HAYCHUE
BBEJMTE 3HAYCHUE
BBEIUTE 3HAYECHUE
BBEIUTE 3HAYECHUE
BBEJIUTE 3HAYECHUE

BBCIUTC 3HAUYCHUC

BBCIUTC 3HAUYCHUC

[r— | — — | —— — | —— — | — — | — — | — —


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

Ne HanmenoBanue pasnesioB U TEM IPOrpamMMBbl KomnyecTBo 4yacos

/1 Bcero  KontposbHble IIpaxTHueckue
paboThI paboThI
!
Jl06GaBHUTBH CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
11 KJIACC
Ne HaumeHnoBanue pa3aenoB U TEM IIPOrpaMMbl KonuuecTso uacos Onex
/1 Bcero KontponeHsie ITpakTHueckue
paboTHI paboTHI
1 Tena BpameHus 12 BBE/INUTE 3HAUCHUE BBezTe 3HaUeHue  [[buo.
https:/
2 OO0BEMBI TEN 5 1 BBeauTe 3HaUeHue  [[buo.
https:/
3 BekTopbl 1 KOOPAWHATHI B IPOCTPAHCTBE 10 1 BBeauTe 3Ha4YeHHe  [[buo.
https:/
4 [ToBTOpEHUEe, 0000IIEHNE, CHCTEMATH3AITUS 7 1 BBe/Te 3HaUeHue  [[bub.
3HaHUI https:/
J00aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 34 3 0
INOYPOYHOE INIAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KonunuecTBo 4yacoB
/I Bcero Kontposbuble Ilpaktnueckue H
paboThI paboThI
1  [[OcHOBHBIE MOHATHUS CTEPEOMETPUH: TOUKA, MPsAMas, 1 BBEJIUTE BBEJIUTE B
IUIOCKOCTh, MPOCTPaHCTBO. [IpaBuiia n3o0paxenus Ha 3Ha4YeHue 3Ha4YeHUe
PHUCYHKaX: U300pa’keHUs! MI0CKOCTEH, MapasulebHbIX MPSMBIX
(0Tpe3KkoB), cepeInHbI OTpe3Ka] ]
2 [[IloHsTHs: nepeceKaroImuecs MIOCKOCTH, IepeceKaroIuecs 1 BBEJIUTE BBEJUTE B
npsiMasi ¥ TJIOCKOCTH| | 3Ha4YeHUe 3HAYECHHE
3 [[IloHsTHS: IEepeceKaromuecs MIOCKOCTH, IepeCcCeKaroIuecs 1 BBEJUTE BBEJUTE B
npsiMasi ¥ TJIO0CKOCTH| | 3Ha4YeHUe 3HAYECHHE

4 [[3HaKOMCTBO C MHOTOTPaHHUKAMH, U300paKeHHE 1 BBEIUTE BBEIUTE B


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73

n/n

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Tema ypoxka KomnyecTBo 4yacos
Bcero Konrtposbable Ilpakrtuueckue
paboThI paboThI
MHOTOTPaHHUKOB Ha PUCYHKaX, HAa IPOEKIIMOHHBIX YepTexkax]| 3HaYECHUE 3HAYECHUE
[[HauanbHbie cBeeHUs 0 KyOe U MUpaMue, X pa3BEPTKU U 1 BBENTE BBEJNTE
Mojienu. CedeHus MHOTOTPaHHUKOB] | 3HAaYCHHUE 3HaYCHHUE
[[HauanpHble cBeneHMsI 0 KyOe U MUpaMUJe, UX pa3BEPTKU U 1 BBEJINTE BBEJNTE
Mojienu. CedeHus MHOTOTPaHHUKOB] | 3HAaYCHHUE 3HAaYCHHUE
[[[TonsiTe 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH: 1 BBEIUTE BBEIUTE
aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX] ] 3HaYCHHE 3HaYCHHE
[[[TonsiTHEe 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH: 1 BBEIUTE BBEIUTE
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX] ] 3HaYCHHE 3HaYCHHE
[[[TonsiTHEe 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH: 1 BBEIUTE BBEIUTE
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX] ] 3HaYCHHE 3HaYCHHE
[[[TonsiTHEe 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH: 1 BBEIUTE BBEIUTE
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX]] 3HaYeHHE 3HaYeHHE
[[B3anmHOE pacmosioxkeHne NpsIMbIX B IPOCTPAHCTBE: 1 BBEJNTE BBEJNTE
NepeceKaroIrecs, napauieIbHble U CKPEINBAIOIIUECS 3HaYeHHE 3HaYeHHE
npsimMbie] ]
[[[TapamiensHOCTh MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: 1 BBEJINTE BBEJNTE
napajulieNibHble MPSMBbIE B IPOCTPAHCTBE; MapaUIETbHOCTD 3HaYeHHE 3HaYeHHE
TPEX MPSAMBIX | |
[[TTapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: 1 BBEIUTE BBEIUTE
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH]| | 3HA4YEHUE 3HA4YEHUE
[[Yrasl ¢ coHanmpaBI€eHHBIMH CTOPOHAMH || 1 BBEIUTE BBEIUTE
3HA4YCHHE 3HA4YCHHE
[[Yron mexay npssMbIMU B IPOCTPAHCTBE] | 1 BBEIUTE BBEIUTE
3Ha4YEHHE 3Ha4YEHHE
[[Yron mexay npsMbIMU B IPOCTPAHCTBE] | 1 BBEIUTE BBEIUTE
3Ha4YEHHE 3Ha4YEHHE
[[TTapannenbHOCTh MIIOCKOCTEMN: MapaljiebHbIE IJIOCKOCTH] | 1 BBEIUTE BBEIUTE
3HA4YEHHE 3HAYCHHE
[[CoiicTBa napajienbHbIX MIOCKOCTEH] | 1 BBEIUTE BBEIUTE
3HAYEHHE 3HAUYEHHE
[[[IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: 1 BBEJMTE BBENTE
TeTpas’p, Kyo, napaienenumnesn| | 3HA4YEHHE 3HA4YEHHE
[[TIocTpoeHue ceueHui] | 1 BBEIUTE BBEIUTE
3HAYCHHE 3HAYECHUE
[[[TocTpoeHue ceueHuit]] 1 BBEIUTE BBEIUTE
3HAYECHHE 3HAYECHUE
KonTtposnsHas padota o Teme [["IIpsimble 1 MIOCKOCTH B 1 1 BBEIUTE
npocrpancTse. [lapamienbHOCTh NPAMBIX U IIO0CKOCTER || 3HA4YECHUE
[[[IepneHAUKYISIPHOCTD MPSAMOM U MIIOCKOCTHU: 1 BBEJIUTE BBEJIUTE
MepHEHUKYISIPHBIE TPSIMbIE B TPOCTPAHCTBE] | 3HAYECHUE 3HAYECHHE
[[[IpsiMble mapasienbHble U EPIEHANKYIISIPHBIE K 1 BBEANTE BBEJIUTE
MIJIOCKOCTH || 3HA4YEeHUE 3HA4YEHUE

[[ITpsiMble mapansenbHble U MEePIeHAUKYIIpHBIE K 1 BBEJIUTE BBEJIUTE


https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

n/n

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Tema ypoxka

TJIOCKOCTH ||
[[[Tpu3HaK nepreHUKYISIPHOCTH NPSIMOM U MJIOCKOCTH] ]

[[[Ipu3HaK TEPHEHAUKYISIPHOCTH MPSIMOM U MIIOCKOCTH | |
[[Teopema o mpsiMOii EPIIEHAUKYIISIPHOM IJIOCKOCTH | ]
[[Teopema o ipsiMO¥ EPIIEHIUKYISIPHOM TJIOCKOCTH | ]
[[Teopema o mpsiMO MEPIICHIUKYISIPHOM IIIOCKOCTH | |

[[[TepieHaUKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOUKH JI0
MIJIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH ||

[[[TeprieHaUKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOUKH JI0
MIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUIOCKOCTH ||

[[[TeprieHaUKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOUKH JI0
MIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TIIIOCKOCTH | |

[[TIepnieHaUKYISIp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0
IJTIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TIIOCKOCTH ||

[[Yrasl B IpOCTpaHCTBE: YIoJI MEXIY MPSIMOM U TUIOCKOCTHIO] |
[[AByrpaHHBIi yroJ, JMHEHHBIA YTOJ JBYTPAHHOTO yria]|
[[AByrpaHHbIi yroJj, JMHEHHBIA YTOJ JBYTPAHHOTO yria]|

[[TIepieHAMKYASIPHOCTD MIIOCKOCTEMN: MPU3HAK
MEePIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEH] |

[[TIepnieHAUKYASIPHOCTD MIOCKOCTEMN: MPU3HAK
MEePIEHIUKYIISIPHOCTU JBYX IIJIOCKOCTEH ||

[[[IepneHaUKYISPHOCTD IJIOCKOCTEMN: MpU3HAK
MEPICHIUKYIAPHOCTH IBYX IIOCKOCTEH]]

[[Teopema o Tpéx nepneHAUKysipax]|
[[Teopema o Tpéx nepneHAUKysipax]|
[[Teopema o Tpéx nepneHAUKYIsIpax||

KonTtposnpHas padota no temam [["IlepneHauKyIsipHOCTD
Al

MPSMBIX U MJIOCKOCTEN" U "YTIIbI MEX Y NPSIMBIMU U
MJI0CKOCTAMU" ||

[[[ToHsiTHE MHOTOTPAaHHHKA, OCHOBHBIE 3JIEMEHTBI
MHOTOTPAaHHUKA, BBIITYKJIBIE M HEBBIITYKJIBIE MHOTOTPAHHUKH;
pa3BEépTKa MHOTOTpaHHUKa| |

[[ITpu3ma: n-yrojapHas IpyU3Ma; TPaHU U OCHOBAHUSI IPU3MBIL;

KomnnuectBo yacos

Bcero Konrtposbnbie IIpaktuueckue M

paboThI
3HAYCHHUEC
1 BBEJIUTE
3HAYCHHUE
1 BBEJIUTE
3HAYCHHUE
1 BBEJIUTE
3HAYCHHUE
1 BBEJIUTE
3HAYCHHUE
1 BBEJIUTE
3HAYCHHUE
1 BBEJIUTE
3HAYCHHUE
1 BBEJIUTE
3HAYCHHUE
1 BBEJIUTE
3HAYCHHUE
1 BBEIUTE
3HAaYCHHUE
1 BBEIUTE
3HAaYCHHUE
1 BBEIUTE
3HAaYCHHUE
1 BBEIUTE
3HAaYECHHE
1 BBEIUTE
3HAaYECHHUE
1 BBEIIUTE
3HAaYEeHHUE
1 BBEIIUTE
3HAaYEeHHUE
1 BBEIIUTE
3HAaYEeHHUE
1 BBEIIUTE
3HaYeHHUE
1 BBEIUTE
3HaYeHHUE
1 1
1 BBEJUTE
3HAYECHHUE
1 BBEJUTE

paboThl
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAaYECHHE
BBEJIUTE B
3HAaYECHHE
BBEJIUTE B
3HAaYECHHE
BBEIUTE B
3HA4YEeHHE
BBEIUTE B
3HA4YEeHHE
BBEIUTE B
3HAaYEHHE
BBEJIUTE B
3HAa4YEHHE
BBEJIUTE B
3HAa4YEHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B


https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

n/n

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Tema ypoxka

npsiMasi ¥ HAKJIOHHAs TIPU3MBL; OOKOBAs U MOJTHAS
MIOBEPXHOCTb MPU3MBI] |

[[[Tapamnenenunen, TpsIMOYTOIbHBIN MapauIeIeuIe]] U €ro
CBOMCTBA]|

[[[Tupamua: n-yrojibHas NupaMmuJia, TpaHu U OCHOBAHUE
nupamu/ibl; O0OKOBas U MOJIHAS TOBEPXHOCTh TUPAMU/IBL;
MIpaBWJIbHAS U yCeUEHHAs MUpaMuaa| |

[[TIpaBHIIbHBIE MHOTOTPAaHHHUKH: TOHATHE TIPABHIIEHOTO
MHOTOT'paHHUKA; MPaBHIIbHAS TIPU3Ma U MTPaBUIIbHAS
MUpaMUa; IpaBUIbHAS TPEYroJbHAas MUPaMUIa 1
MpaBWJIbHBIN TeTpadp; KyO|]

[[[IpencTaBieHue o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTA3P,
J0IeKadIp U UKocadap. ||

[[CumMmeTpHst B TPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIIHLHO
TOYKH, IPSAMOU, TIJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B
MUpaMUJIaX, Mapauiesenuenax, MpaBuiIbHbIX
MHOTOTpaHHUKaX | |

[[Beruucnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa,
JIMaroHalu, yrisl] ]

[[TTmomame GOKOBOM MOBEPXHOCTH M MOJTHOU TIOBEPXHOCTH
MPSIMOM TIPU3MBI, TUIOIIAIb OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOU PU3MBI| |

[[TTmomame GOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH
MPaBUIILHON TUPaMUIbI, TEOPEMa O IO OOKOBOM
MOBEPXHOCTH YCEUEHHOU MUpaMuU/Ibl ||
KontponbHas padota no teme [["Muororpanauku'|]
[[TTonsiTue 06 00BEME]]

[[O6BéM mupamuib]]

[[O6BéM mupamuib]]

[[O6BéM mupamub]]

[[O6BéM mupamub]|

[[O6BEM mpu3MBI| |

[[O6BEM mpu3MBI| |

[[O6BEM mpu3MBI] ]

KonTpomnsnas padora no teme [["O0BEMBI MHOTOTPaHHUKOB"]]

KomnnuectBo yacos

Bcero Konrtposbnbie IIpaktuueckue M

paboThI
3HAYCHUE
1 BBEJIUTE
3HAYCHUE
1 BBEJIUTE
3HAYCHUE
1 BBEJIUTE
3HAYEHUE
1 BBEJIUTE
3HAYEHUE
1 BBEJIUTE
3HAYEHUE
1 BBEJIUTE
3HAaYCHHUE
1 BBEIUTE
3HAaYCHHUE
1 BBEIUTE
3HAaYCHHUE
1 1
1 BBEIIUTE
3HAaYECHHUE
1 BBEIIUTE
3HAaYEeHHUE
1 BBEIIUTE
3HAaYEeHHUE
1 BBEIIUTE
3HAaYECHHUE
1 BBEIUTE
3HaYeHHUE
1 BBEIUTE
3HaYEeHHUE
1 BBEIUTE
3HAaYECHHUE
1 BBEJUTE
3HAYECHHUE
1 1

paboThl
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAaYECHHE
BBEJIUTE B
3HAaYECHHE
BBEIUTE B
3HAaYECHHE
BBEIUTE B
3HA4YEeHHE
BBEJIUTE B
3HA4YEeHHE
BBEJIUTE B
3HAa4YEHHE
BBEJIUTE B
3HAa4YEHHE
BBEJIUTE B
3HAa4YEeHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B
3HAYCHHE
BBEJIUTE B

3HA4YCHHC


https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c

n/n

65

66

67

68

Tema ypoxka

KomnnuectBo yacos

Bcero Konrtposbnbie IIpaktuueckue M

[ToBTOpEHUe, 0600IICHNE CUCTeMATH3AIHUS 3HAHHH.
[[[TocTpoeHue ceueHnit B MHOTOTpaHHUKE] |

[ToBTOpenue, 0600IIEHNE CHCTEMAaTHU3aIUs 3HAHHH.
[[BeraucneHne pacCTOsIHAN: MEXTy JIBYMSI TOYKAMH, OT TOUKH
710 TIPSIMOM, OT TOYKH JIO IJIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS PSIMBIMH] |

Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 0600IIIEHNEe CHCTEeMAaTU3aIUs 3HAHHH.
[[BeramcneHue yriaoB: MEXIy CKPEIIUBAOIIUMHUCS TTPSIMBIMH,
MEX Ty TIPSIMOH ¥ IIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YIIIOB
MEXTy IIOCKOCTSMH | |

JloGaBUTB CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME
11 KJIACC
No Tema ypoka

/i

1 [[Chepa u map: meHTp, paauyc, AMaMETP; TUIOIIA b [TOBEPXHOCTH
cdepsi]]

2 [[B3aumHOe pacronoxkeHnne cepsbl U MIIOCKOCTH; KacaTeIbHas
IJIOCKOCTH K cepe; omaas chepsi]|

3 [[U3o6paxenue cdepsl, mapa Ha miockoctu. Ceuenus mapal |

4 [[LunmuaapryecKas OBEPXHOCTh, 00pa3yroIye MHUIHHIPHYCCKOM
MOBEPXHOCTH, OCh LIWJIMHIPUYECKON MOBEPXHOCTH]| |

S5  [[umusmp: ocHOBaHMs U OOKOBasi MOBEPXHOCTh, 00pa3yroIas 1
OChb; TUIOIIAIb O0KOBOM 1 TOJIHON TOBEPXHOCTH ||

6  [[M300paxeHue MUIUHIPA HA TNIOCKOCTH. Pa3BépTka nuimHapa.
Ceuenust nunuHApa (MIOCKOCTHIO, MapalIeIbHON UITN
MEePIEeHIUKYIAPHON OCU UIUHAPA)]]

7 [[KoHuyeckasi MOBEPXHOCTh, 0Opa3yIOIINe KOHUIECCKOU
MOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOHN MOBEPXHOCTH] |

8 [[Konyc: ocHOBaHHE U BEpIIHHA, 00pa3yrolasi U OCh; IUIOIIAIb
OOKOBOH U MOJIHOM MOBEPXHOCTH] |

9  [[Yceuéuublii KOHYC: 00pa3yIONIHE U BHICOTA; OCHOBAHHS U
OO0KOBast MOBEPXHOCTH | ]

10 [[M306paskeHre KOHYCa Ha MIIOCKOCTH. Pa3sépTka KoHyca.
Ceuenust koHyca (IJIOCKOCTHIO, MAPAIENTFHON OCHOBAHUIO, U
MIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3 BEpIINHY) | |

11 [[KomOuHamms Ten BpaleHuss © MHOTOTPaHHHUKOB | |

12 [[MHoOrorpaHHHK, OIIMCAHHBIH OKOJIO chepsl; chepa, BIHCaHHAS B

MHOTOI'PaHHHUK MJIU B T€JIO BpalleHus ||

68

paboThl
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https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
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Tema ypoka

[[[Torsitre 06 006BEME. OCHOBHBIE CBOMCTBA 0OBEMOB Te| |
[[O0BéM nmnmHIpa, KOHYyCa] |
[[O06BéM mapa u miomanas cepsi]]

[[TTomoOHEIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXITY
TJTOIIA IIMU TTIOBEPXHOCTEH, 00bEMaMu MOTI0OOHBIX Te ||

KonTponsnas pabora o temam [["Tena Bpamienus" u "O6bembl
Ten"]]

[[BexTop Ha MIOCKOCTH U B MPOCTPAHCTBE] ]
[[CroxeHUE M BRIYUTAHNE BEKTOPOB] |
[[YMHOXeHUE BeKTOpa Ha YHUCIIO ||

[[Pa3noskenne BeKTOpa 1O TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuso napannenenunena|

[[Pemienue 3aga4, CBA3aHHBIX C MPUMEHEHUEM TTPABUII ICHCTBUI
C BEeKTOpamu]||

[[TIpsitMmoyronbpHasi cucTeMa KOOPJMHAT B TPOCTPAHCTBE.
Koopaunatsl Bexkropa. [IpocTelimue 3agaun B KOOpArHaTax| |

[[Yron mexnay BekTropamu. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB] |

[[BeruuciieHue yrioB MEXIy MPSIMBIMHU U TIJIOCKOCTAMHU ] |

[[KoopinHaTHO-BEKTOPHBIA METO/1 PU PELICHUU
reoMEeTPUUYECKHUX 3a/1a4] |

KontponbHas padoTa no teme [["BekTopsl 1 KOOpaIuHATHI B
npocrpancTse"]]

[ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HAHU .
[[OcHoBHBIE GUTypsbI, (PaKThl, TEOPEMBbI Kypca IUIAHUMETPHUH] |

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HaHU.
[[OcHoBHBIE GUTyphbI, (PaKThl, TEOPEMBbI Kypca IIAHUMETPHUH] |

[ToBTOpenue, 06001IeHNE U cUcTeMaTH3alus 3HaHuil. [[3amaun
IJIJAHUMETPUU U METOJIbI UX PELICHUS ||

[ToBTOpenue, 06001IeHNE U cUcTeMaTH3alus 3HaHuil. [[3amaun
IJIJAHUMETPUU U METOJIbI UX PELICHUS ||

IToBTOpeHue, 0000IIeHNE U CUCTEMAaTU3aIMsI 3HaHUH.
[[OcHoBHBIE GUTYpPBI, PAKTHI, TEOPEMBI Kypca CTepeoMeTpun ||

Hroropas KOHTPOJIbHasA pa60Ta

[[[ToBTOpeHMEe, 00600IIEHNE U CUCTEMAaTH3AIUs 3HAHU | |
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https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

Ne Tema ypoka KonuuecTBo uacos

n/n Beero Kourponbusie — Ilpaktuueckune 43
paboThI paboTEI

Jl00aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUTSI YYEHUKA

Bri6epute yueOHbIE MaTepUabl

Beeaute cBoii BapuaHT

METOANUYECKHE MATEPHAJIBI 1JIAA YYUTEJIA

BBenute manubie



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bsenure nanaeie



