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MOSICHUTEJIbHAS 3AITUCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 6a30Boro ypoBHs mjisg oOydarommxes 10 —11
KJIacCOB pa3paboraHa Ha ocHoBe DeaepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENFHOTO CTaHIApTa
cpeanero oOmiero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, MPEABABISEMBIX K
MaTeMaTHYeCKOMYy OOpa3oBaHUIO, W TPAIUIMA POCCHICKOTO oOpa3zoBaHus. Peanmmzanus mporpammbl
O6€CH€“II/IBaeT OBJIAJICHUC KJIKOUCBBIMHU KOMIICTCHIIUAMHA, COCTABJIAIONIMMU OCHOBY IJId CaMOpPA3BUTHUA U
HETPEPBIBHOTO 00pa30BaHMs, MEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIHHOTO
Pa3BUTHSI TMYHOCTH OOYYAIOLIIXCSI.

HEJIX U3YUYEHUS YYEBHOI'O KYPCA

BaxkHocTh yueOHOTO Kypca IeOMETpHH Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHHUs OO0YCIIOBICHA
[IPAKTUYECKOW 3HAYMMOCTBIO METAIpPEIMETHBIX M IPEAMETHBIX DPE3YyJIbTaTOB OOY4YEHHS I'€OMETPUM B
HANpPaBICHUU  JIMYHOCTHOTO  pa3BUTHS  OOydarommxcs,  (GOpMHpPOBaHUS  (YHKIHMOHAIHHOM
MaTEMaTHYECKOW TPaMOTHOCTH, M3YYEHHUs APYrUX y4eOHBIX AUCHUIUIMH. Pa3Burne y oOydarommxcs
NPAaBWIbHBIX MPEICTABICHUH O CYIIHOCTH H IPOUCXOXKICHHH TI'C€OMETPUYECKUX aOCTpaKiui,
COOTHOILICHUH PEAIbHOTO M HJCATbHOI0, XapaKTepe OTPaKCHHUsS MAaTEeMaTUYCCKONH HAYKOH SIBICHUH U
MPOIECCOB pEalbHOTO MHUpPa, MECTE TIEOMETPUM B CHCTEME HayK H POJIM MaTeMaTHYECKOTro
MOJICJIMPOBAaHUSI B HAayYyHOM I[IO3HAHMM M B NPAKTUKE CIOCOOCTBYEeT (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PCHUA yHAIIUXCs, a TAKKC KaU4CCTB MBIIIJICHHA, HeO6XOI[I/IMBIX IJI1 aganTaivii B COBPEMCHHOM
o01ecTse.

I'eomerpust sIBIISETCS OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHMsl, TaK
Kak o0ecrieunBaeT BO3MOKHOCTh HU3Yy4YCHUSA KaK JUCHUITIINH CCTGCTBGHHO'HaquOfI HAIpaBJICHHOCTH, TaK
Y TYMaHUTApHOM.

Jlormdeckoe MbIUIeHHE, (GopMHupyeMoe Mpu H3YyYEeHHUH OOYYaIOIIMMHUCA TOHATUHHBIX OCHOB
TE€OMETPUH U MOCTPOCHHUH IEMOYKH JIOTUYECKUX YTBEPKICHUN B XOJI€ PEIICHUs] TEOMETPUUYECKUX 3a/1ad,
YMEHHE BBIJIBUTAaTh U OMPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS IMPH PEIICHUU 3adad
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpHEeHTHPOBAThCS B IMPOCTPAHCTBE HWIPAET CYMIECTBEHHYIO pOJb BO BCEX 00IacTsX
JeSTeTbHOCTH YeoBeka. OpHUeHTAIHs YeIOBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE yCIOBUE
€ro COIUAILHOTO OBITHS, (hopMa OTPAKEHHS OKPYKAIOIIETO MHpPA, YCIOBHE YCIEIIHOTO IMO3HAHHS H
aKTUBHOTO TIpeoOpa3oBaHus JeHCTBUTENHLHOCTH. OmnepupoBaHWe MPOCTPAHCTBEHHBIMU O00Opa3amMu
00BEIMHSIET pa3Hble BUABI yUeOHOW U TPYIOBOW JEATENBHOCTH, SIBISETCS OJHUM M3 MPOGECCHOHATHHO
Ba)XHBIX KauyeCTB, MOJTOMY aKTyallbHa 3aja4a (OPMHPOBAHUS y OOYUAIOIIMXCS MPOCTPAHCTBECHHOTO
MBIIUICHHS] KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMIOHEHTA B MOATOTOBKE K
MPAKTUYECKOMN JICATEIILHOCTH 10 MHOTUM HaIpaBJICHUSIM.

[lens ocBoeHuMs mporpaMMmbl yueOHOTO Kypca «leomerpusi» Ha 0a30BOM ypOBHE OOy4YeHUS —
0011e00pazoBaTeibHOE W OOIMIEKYIBTYPHOE Pa3BUTHE OOYYAIOMIUXCS yepe3 o0ecredeHrue BO3MOKHOCTH
MPUOOPETEHUS U UCTIOIb30BAaHUS CUCTEMAaTUYECKUX T€OMETPUYECKIX 3HAHUN U AeMCTBUM, crienuuIHbIX
reoMETpruHr, BOBMOKHOCTHU YCIICHIHOTO IMMPOAOJIZKCHUA O6pa3OBaHI/I$I 110 CIICENUAJIBHOCTSAM, HE CBI3aHHBIM C
MPUKIIAHBIM UCTIOJB30BAHUEM F€OMETPHH.

[IporpamMma mo reoMeTpun Ha 6a30BOM ypOBHE MpeIHA3HAUEHA I O0YYAIOIINXCsl CPEIHEN IIKOJBI,
HE HCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUH Ha ypOBHE OCHOBHOIO 0O0IIEro oOpazoBaHHs. Takum
oOpa3om, oOywarommecs Ha 0a30BOM YpOBHE IOJKHBI OCBOHWTH OOIIME MAaTeMaTHYEeCKHE YMEHUS,
CBsI3aHHBIE CO CHENU(UKON reoOMeTpUr U HEOOXOMMBIE JUTS KU3HU B COBpeMeHHOM oOrectBe. Kpome
3TOTO, OHU MMEIOT BO3MOYKHOCTh M3YyYHTh F€OMETPHUIO Oosiee TITyOOKO, eClid B JajbHEUIIeM BO3HUKHET
HEOOXOMMOCTh B TEOMETPUUYECKHX 3HAHHSX B MPO(HECCHOHAIEHON IS TETbHOCTH.



JlocTuKeHne Lear OCBOCHMsSI MPOTrpaMMbl OOECIEUMBAETCS PEIIEHHEM COOTBETCTBYIOLIUX 3a/ad.
[IpuopureTHpiMu 3amadamMu OCBOEHHUsI Kypca «l'eomerpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SBIISTIOTCSI:

e (¢dopMUpOBaHUE MPEACTABICHUS O TEOMETPUM KaK YacTU MHPOBOM KyJIbTypbl W OCO3HaHHE e&
B3aMMOCBSI3U C OKPY>KAIOLIUM MUPOM;

e (¢dopMupoBaHHE TMPEACTABICHUS O MHOTOTPaHHMKAaX M TeJlax BpallleHus Kak O BaKHEUIINX
MaTEeMaTHYECKUX MOJIEJNIAX, MO3BOJISIONIMX OINUCHIBATH M HM3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro
MUDA;

e (dopMUpOBaHHE YMEHUS paclo3HaBaTh Ha YePTEkKax, MOJIEISIX U B peaJIbHOM MHPE MHOTOIPaHHUKH U
Teja BpalleHHUS,

® OBJAJCHHE METOJAMH PELICHUS 337a4 Ha IOCTPOCHUS HAa M300paKEHUAX TPOCTPAHCTBEHHBIX (PUryp;

¢ (QopmupoBaHUE yMEHUS ONEPHUPOBATH OCHOBHBIMHU MOHSATHAMH O MHOTOTPAaHHHUKAX U TEIaX BPALICHHS
Y UX OCHOBHBIMH CBOWCTBaMHU;

e OBIIAQJICHHE AITOPUTMAMHU pEIICHUS OCHOBHBIX THUIIOB 3a7ay; (OPMUPOBAHUE YMEHHUS MPOBOJIUTH
HECJIOKHBIE JTOKa3aTeJbHbIE PACCYKACHUS B XOJAE PEIICHUS CTEPEOMETPUYECKHX 3a/ad W 3amad C
MPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE UHTEIUICKTyaJbHBIX W TBOPUYECKHUX CIOCOOHOCTEH O0O0ydYaromuxcsi, MO3HaBaTeNbHOMI
aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

e ¢opMupoBaHue (GYHKIHMOHATHHOW TPAMOTHOCTH, PEIEBAHTHON TE€OMETPHH: YMEHHE paclo3HaBaTh
MPOSIBIICHUSI TEOMETPUUYECKHX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX >KU3HEHHBIX
CUTyallusiX M TpU H3YYCHUH JAPYTruX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIHPOBATH WX Ha SI3bIKE TEOMETPHH M CO3aBaTh T€OMETPUYECKHE MOJIEIH,
MIPUMEHSTh OCBOCHHBIN T€OMETPUYECKHUIA amIapar il peHIeHUs] MPaKTHKO-OpUEHTHPOBAHHBIX 3a/1a4,
WHTEPIPETHPOBATH U OICHUBATH TOJTYYCHHBIC PE3YIIbTATHI.

OTIUYATENBHOW OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCSl BKIIOYCHHE B KypC CTEPEOMETPHH B Hadaje
€ro W3y4YeHHs 3ajJlay, pellaeMblX Ha YPOBHE HHTYHUTHBHOTO IIO3HAHMSA, M OIpele]EHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U NMPOCTPAHCTBEHHOTO
MBIIUJICHHS, CTUMYJIHUPYET TPOTEKaHWE WHTYUTUBHBIX TMPOIIECCOB, MOTHBUPYET K JajbHEHIIeMy
W3YyUYEHUIO MpeIMeTa.

[Ipennoyrenne OTHAETCS HATTISAAHO-KOHCTPYKTHBHOMY METOJY OOYUYEHHs, TO €CTh TEOPETHUYECKHUE
3HaHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOW NesTenbHOCTH. Pa3Buthe
MIPOCTPAHCTBEHHBIX TPEJICTABICHUH Y ydaluXcs B Kypce CTEPEOMETPHH MPOBOAUTCS 3a CUET peIIeHUs
3aJad Ha CO3JaHME TPOCTPAHCTBEHHBIX O0pa30B M 3alady Ha ONEPHPOBAHWE MPOCTPAHCTBEHHBIMHU
obpazamu. Co3nganue oOpas3a MPOBOJUTCA C OMOPOM Ha HATJSAHOCTb, a ONEpHpoBaHHE O00pa3oM — B
YCJIOBUSAX OTBJIEYEHHUS OT HAIJISTHOCTH, MBICIICHHOTO U3MEHEHUS €0 UCXOTHOTO COJIePKAHUS.

OcHoBHBIE coaepkaTenbHble TuHUU Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKHY,
«[IpsiMble ¥ TJIOCKOCTH B TMpocTpaHCTBe», «Tema BpaimieHUs», «BeKkTopel W KOOPAMHATHI B
npocTtpancTBe». DopMHpPOBaHUE JTOTHYECKUX YMEHUH paclpenenseTcss He TOJIBKO 10 CONepKaTeIbHBIM
JUHUSM, HO ¥ TI0 ToJIaM 00y4YeHHsI Ha yPOBHE CPEHETO 00IIero 0opa3oBaHusl.

Copepxanue oOpa3oBaHHsS, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3ylbTaTaM OCBOCHHUS pabdoueit
MpOrpaMMBbl, pacHpeAc€éHHBIM 110 ToJaM OOY4YeHHUs, CTPYKTypUPOBAHO TaKHM oOOpa3oM, YTOOBI
OBJIAJICHHE TE€OMETPUYECKUMHU TIOHATHUSMU M HaBbIKAMU OCYIIECTBJSUIOCH IOCJIENOBATEIbHO U
MOCTYIATENbHO, ¢ COOJIOJCHUEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIYI0 CUCTEMY T€OMETPUYECKHUX IPEICTaBICHUN 00ydYaromMXcsl, pacupsis U yriayomnss e€, oopasys
MIPOYHBIC MHOXXECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha usyudenue reomerpun otBoautTcs 2 yaca B Henenmto B 10 kiacce u 1 wac B Hegento B 11 kiacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.
COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE TOHATUSA CcTepeoMeTpuu. Touka, mpsmMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsTHE 00
AKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue TMpsAMBIX B IPOCTPAHCTBE: INEPECEKAOIIMECs, NapajlyieibHblE H
cKkpeuuBaromuecs npsmsele. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE: MapajuielibHbIC
MPSIMBIE B IPOCTPAHCTBE; NAPAIIEIBHOCTD TPEX MPSIMBIX; MAPATUICTBHOCTD MPSMOUN U MJIOCKOCTH. YTJIBI €
COHAIMPABJICHHBIMUA CTOPOHAMHM; YTOJI MEXAY MPSMBIMU B IIpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajuieJibHbIe IUIOCKOCTH; CBOMCTBA MapajuIeNbHBIX IUIoCKocTel. [lpocTeiinme mpocTpaHCTBEHHbBIE
GUTYpHI Ha IUIOCKOCTHU: TETPadAp, KyO, mapauieenue T, MOCTPOCHUE CEUCHU.

[lepneHauKyISPHOCTD NPSIMON U MJIOCKOCTH: NEPIEHANKYIISPHBIE MIPSAMBIE B IPOCTPAHCTBE, IPSIMbIE
napajuyieJibHble W NEPHEHAUKYJSAPHbIE K IIJIOCKOCTH, MPU3HAK MEPIEHIUKYIIPHOCTH MpsMON U
IJIOCKOCTH, TEOpEMa O MNPSIMOM NEPHEHAMKYJIAPHON IIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXKIY
NpsIMOM U IJIOCKOCTBIO; JIBYIPAHHBIM YroJjl, JIMHEHHBIM yroyl AByrpaHHoro yria. Ilepnenaukymsp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 TIJIOCKOCTH, MPOEKITUS
burypsl Ha TIUIOCKOCTh. [lepneHAMKYISIPHOCTh IUIOCKOCTEH: MpH3HAK MEPHEHAUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MepHEeHIUKYIISIpax.

MHOrorpaHHUKHU

[loHsAiTHE MHOTrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBIMYKJIbIE M HEBBITYKJIIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas npu3Ma; rpaHd U OCHOBAHUS NPU3MBI;
mpsiMasi ¥ HakJIOHHas TMPU3MbI; OOKOBas M TMOJNHAs TMOBEPXHOCTh TMpu3Mbl. [lapamnenenunen,
MpSIMOYTOJIbHBIA MapajuleNienunel U ero cBoiicTBa. [lupammpa: nN-yronpHas mnupamuja, TpaHd H
OCHOBaHUE MUpPaMUbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUIBL; TPABUIIbHAS U yCEUEHHAS TUPaAMUJIA.
DneMeHThI TPU3MbI U TUpaMuIbl. [IpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSTHE MPABMIIBHOTO MHOTOTPAHHHUKA,;
MpaBUjibHAs TpU3Ma W TIpaBUJIbHAS MHPAMHJIA; MPABHIIbHAS TPEYrojbHas MHUPAMHAA W TPABHIbHBINA
terpadap; KyO. IlpemcraBieHue O MpPaBHIBHBIX MHOTOTPAHHHMKAX: OKTadp, MOACKadAp M HKOCAdIP.
CeueHus MPU3MBI U TUPAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSMOM, IIIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUpaMUax, Mapauieenuneaax, NpaBUibHbIX MHOTOTpaHHUKAX.

Breruncnenne 9SJI€MEHTOB MHOTOTPAaHHHWKOB: pé&Opa, nauaroHanw, yriabl. l[liomans OGokoBOiA
MOBEPXHOCTH U TOJHON TOBEPXHOCTH MPSIMOW MPHU3MBI, IUIOMIAAL OCHOBAaHUM, Teopema O OOKOBOit
MOBEPXHOCTU TMpsAMoM mpu3mbl. [lnomaas OOKOBOI MOBEPXHOCTM U TMOBEPXHOCTH MPABUIBLHOU
MApaMUJIBI, TEOpeMa O Tiomanu yced€HHoW mmpamunbl. [lonstne o0 o0BEMe. OOBEM TUpaMUIBI,
MIPU3MBL.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHMS] MEXIY IUIOMAIIMU TMOBEPXHOCTEH, 0O0BEMamMu
MOI00HBIX TE.

11 KIIACC

Tena BpaueHnus

[unuaapudeckass  MOBEPXHOCTh,  OOpasylomiue  MWIWHAPUYECKOW  TMOBEPXHOCTH,  OCh
UWIMHIPUYECKON moBepxHocTU. LunmHap: ocHoBaHMSA M OOKOBasi MOBEPXHOCTb, 00pa3yrolias U OCh;
TJI01aIh OOKOBOM M MOJTHON MTOBEPXHOCTH.

Konnueckass moBEpXHOCTh, 00pa3yroIIHe KOHUYECKON MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOU
noBepxHocTd. KOHyC: OCHOBaHME W BEpIIMHA, OOpa3yrolias M OCh, IUIONIAAh OOKOBOM W TOJHOU
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3yrolire U BbICOTa; OCHOBAHUS M OOKOBasi MTOBEPXHOCTb.



Cdepa u map: neHtp, paguyc, AMamerp; Iionaab noBepxHoctu cheprl. BzaumHoe pacmnonoxenue
cdepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K cdepe; Tomaasb chepsl.

N3o00paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KoMOuHammu ten BpalieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN 0KOJI0 chepsr; chepa,
BIMCAHHAsi B MHOTOIPAHHUK, WJIM TEJIO BPAILLCHHUS.

[Tonatue 06 oO6béMme. OcHOBHBIE CBOICTBa 00BbEMOB Tes. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM HUIMHApa, KoHyca. O0bEM HIapa U MIoIma s Chepshl.

[Tono6ubie Tema B mpocTpancTBe. COOTHOIICHHUS MEXAY IUIOIIAISMU IMOBEpXHOCTEH, 00BbEMaMu
MOIOOHBIX TEIL.

Ceuenusi nunuHapa (MapajiesibHO M MEPHEHAUKYISPHO OCH), CEUYeHHUsS KoHyca (mapasuieibHoe
OCHOBAHUIO U MPOXO/ISIIEe Yepe3 BEPIIMHY), CEUCHUS IIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu U B mipoctpancTBe. ClIOKEHUE M BBIYUTAHHWE BEKTOPOB. Y MHOKEHHUE BEKTOpa
Ha yucio. PasnoxeHue BekTopa mo TpEM HEKOMIUIaHApPHBIM BekTopam. [IpaBwio mapasnenenunena.
Pemienue 3amau, cBSI3aHHBIX C MPUMEHEHUEM NIPAaBWII IEUCTBUI ¢ BekTopaMmu. [IpsMoyronbHas cucrema
KoopauHat B npoctpanctse. Koopaunatel Bekropa. IIpocreiimme 3aiaun B KoopauHaTax. YTOI MEXIY
BekTOpaMu. CKaJsIpHOE NMPOU3BEICHNE BEKTOPOB. BhIunciaeHue yriioB Mexay NpsMbIMUA U MJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBII METOJI ITPU PELLIEHUN T€OMETPUUYECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIbTATHBI
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  PE3yNbTaThl  OCBOCHHUS  IporpamMMmbl  ydyeOHOro  mpeamera  «MaremaTtuka
XapaKTEePUIYIOTCS:

I'paxnanckoe BocnmuTaHue: CHOPMHUPOBAHHOCTHIO TPAKAAHCKOHW MO3UIMH OO0YyYaromerocs Kak
AKTUBHOTO M OTBETCTBEHHOT'O 4JIEHA POCCHUMCKOrO OOIIeCTBa, MPEACTABICHHEM O MaTeMaTUYECKUX
OCHOBaxX (hYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, TPOLEAYp TPakIaHCKOTO O0OIIecTBa
(BBIOOpBI, OIPOCHI U TIpP.), YMEHHUEM B3aMMOJCHCTBOBAThH C COIIMATbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIHUSIMU U HA3HAYECHUEM.

I[MaTpunoTnyeckoe BoOCHHUTAHHE: CPOPMUPOBAHHOCTHIO POCCUMCKON TPaKIaHCKOW HIECHTUYHOCTH,
YBOXKEHUS K TMPOIUIOMY M HACTOSIIEMY POCCHUHUCKOW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K
JOCTUKEHHUSM POCCHICKMX MAaT€éMaTUKOB M POCCHUHCKOM MAaTeMaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO
ITUX JIOCTHKEHUH B IPYTUX HayKax, TEXHOJOTUAX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSN: OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM POCCHUUCKOTO HApoJa;
c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBENIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAyKH M JACSATENbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B
MMOCTPOCHUE YCTONYHUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIMTAHME: OCTETHMUYECKHMM OTHOIICHHMEM K MHpPY, BKIIOYas OACTETUKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad, PEIICHHUH, PacCyKJIEeHUN; BOCIPHIUMYHUBOCTHIO K
MaTeMaTUYECKUM acTleKTaM Pa3InYHbIX BHJIOB HCKYCCTBA.

du3znyeckoe BocNUTAHME: CHOPMHUPOBAHHOCTHIO YMEHHS TPHUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
WHTEpecax 37J0pOBOro U 0e30macHOro obpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JJ0POBBIO
(3mopoBoe mHTaHHME, COATAHCHUPOBAHHBIA PEXKUM 3aHATUH U OTAbIXA, peryjsapHas (u3nueckas
aKTUBHOCTH); (DM3MUECKOTO COBEPIICHCTBOBAHUS, TMPH 3aHITHIX CIIOPTHUBHO-03OPOBUTEIHHOM
NEeSATEIbHOCTBIO.

TpynoBoe BocnmuTaHUe: TOTOBHOCTHIO K TPYAY, OCO3HAHHEM LEHHOCTU TPYIOJIOOHUS; UHTEPECOM K
pa3aMuHbIM  cdepaM MpPOPEecCHOHANBHOM  JESTENIbHOCTH, CBSI3aHHBIM C MaTeMaTHKod u eé
MPUIOKEHUSMH, YMEHHEM COBEpIlaTh OCO3HAaHHBIM BHIOOp Oyayiedl mpodeccuu U peann3oBbIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U



caM000pa30BaHUIO0 HA MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K aKTHUBHOMY YYacTHIO B PELICHUU
MPAKTUYECKHX 3a]]a4 MaTeMaTHUeCKON HalpaBIeHHOCTH.

JKOJIOTHYECKOEe BOCHHUTAHHE: CHOPMUPOBAHHOCTHIO DSKOJOTHYECKOW KYIbTYpPhI, MMOHUMAaHUEM
BIMSIHUS COLIMATBbHO-KOHOMHUYECKHUX IPOLIECCOB HA COCTOSHHUE MPHUPOTHOW W COLUUAIBHOW Cpemsl,
OCO3HAaHMEM TJI00AIBHOTO XapakTepa OJKOJOTHUECKUX MpoOJieM; OpHeHTalueld Ha TNpHUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM s pelmeHus 3a7ad B O0JNACTH OKpYXarolled cpeapl, IJIaHWPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IMOCJIEICTBUMN JJIsI OKPYKAIOIIEH Cpeibl.

IleHHocTH Hay4yHOro TMO3HAHUAA: CHOPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HayKd M OOIIECTBEHHOM NPAKTHKH, TOHMMaHUEM MaTeMaTH4eCKOi
HayKH Kak cdepbl 4YeIOBEYECKOMl AeATEeIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYUMOCTU JUIS Pa3BUTUA
UBWIN3ALMHI; OBJAJCHHEM S3BIKOM MAaT€MaTHMKH M MaTeMaTU4YeCKOH KyJIbTYpOil Kak CpeICcTBOM
MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOCKTHYI0 M HCCIENOBATEIbCKYIO JESTeIbHOCTD
WHWBUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATHI
MeTtanpeameTHble pe3ynbTaThl OCBOCHHS MporpaMmbl  yueOHOro mpeamera «MareMaTHKa
XapaKTepU3YIOTCS OBJAJICHUEM YHUBEPCAIBbHBIMU HO3ZHAGAMENbHBIMU OCliCEUAMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)Vuueepcarvnvie  nosnasamenwvuvle  Oeticmsusi, — obecneuusaiom — Gopmuposanue  6A308bIX
KOCHUMUBHBIX ~ NPOYecco8 ooyuarwmuxcs (oceoenue Memooo8 HNO3HAHUSL OKPYHCAIoue20 Mupa,
npuMeHenue 102ULeCKUX, UCCIe008AMeNbCKUX Onepayull, yMmeHut pabomams ¢ ungopmayuei).

Ba3oBble 1oruyeckue geiicTBUA:
® BBISIBIATh U XapaKTePU30BaTh CYIIECTBEHHbIE TMPU3HAKKM MaTeMaTUYeCKUX OOBEKTOB, MOHSATHUH,

OTHOWICHWHA MEXAY TOHATHAMHU; (OPMYJIMPOBATH ONpEACTICHHUS TIOHSATHIA;, yCTaHABIUBAThH

CYIIECTBEHHBIN TPHU3HAK KiIacCH(UKAIMU, OCHOBAHHS JUII OOOOLICHWS W CpaBHEHHS, KPUTCPUHU

MIPOBOJIMMOTO aHAJN3a,;
® BOCIPUHUMATh, (HOPMYIHUPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIEC U OTPUIIATEIILHBIE,

€IMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC;
® BBISIBJIATh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHUBOpeUHsl B (pakTax, NaHHBIX,

HaONIOJIEHUSAX W YTBEPXKACHUAX; TMpeuiaraTb KPUTEPUHM IS BBISBICHHS 3aKOHOMEPHOCTEH U

IIPOTUBOPEUUI;
® JIeTaTh BHIBOJIBI C HCIIOIH30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX M MHIYKTUBHBIX YMO3AKITIOUCHUH,

YMO3aKJIIOUEeHUH TI0 aHAJIOTHH;
® TPOBOJUTH CAMOCTOSITENILHO JIOKa3aTeIhCTBA MATEMaTHYECKUX YTBEPXKACHUN (TpSIMBIE H OT

MIPOTUBHOTO), BBICTpaNBaTh apryMEHTAIIMIO, IPUBOAUTHh MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH

COOCTBEHHBIE CYXKJICHUS U BBIBOIbI;

e BbIOMpaTh ciocol perieHust yueOHOH 3aauM (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIlIeHUs, BHIOUpATh

HaunboJee MOAXOIAIMHNN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:
® JCITOJIb30BaTh BOIPOCHI KaK MCCIIEAOBATENLCKUNA MHCTPYMEHT IMO3HAHUS; (POPMYIUPOBATH BOMPOCHI,

¢ukcupyoomue MNpoTUBOpeUre, MpodiieMy, YyCTaHABIMBAaTH MCKOMOE M JaHHOE, (HOpPMHUPOBATH

THIIOTE3Y, ApTYMEHTUPOBATh CBOIO MMO3UIUIO, MHEHHE;
® TPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEIOBaHHE IO YCTAHOBJICHHIO

0cOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy

00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMH;
® caMoCTOSTEeNbHO (opMynupoBaTh 0000IIEHHS ¥ BBIBOABI 10 pe3ylbTaTaM MPOBEAEHHOTO

HaAOIOACHNS, HUCCIEIOBaHMS, OIICHHWBATh JOCTOBEPHOCTH IOJNYYEHHBIX PpE3yJbTaToOB, BBIBOJAOB U

0000I1IeHMIT;



® IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpPOLECCa, a TAKKE BBIABUIAaTh IPEIAINOJIOXKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ nundopmanmeii:

® BBIBIATH JeDUIUTH WHPOPMALIUHU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMPOC U JUIS PELICHHUS
3a/1a4y;

e BBIOMpaTh MHPOPMALMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3HPOBATh, CUCTEMATU3UPOBATH H
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BHJIOB U ()OPM MPEICTABICHUS;

® CTPYKTYypUpOBaTh HH(POpPMALMIO, NPEACTaBIATh €€ B pa3iMuyHbIX (opMax, WIIOCTPUPOBATH
rpaduyuecKy;

® OLCHMBAThH HAJI&KHOCTh HH(POPMALIUHU T10 CAMOCTOSITEIBHO CPOPMYINPOBAHHBIM KPUTEPUSM.

2)Vuusepcanonvie  KoMMyHnukamuenwvie — Oelicmeus, — 0becneyusarom  CQHOPMUPOSAHHOCHIb

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O0menue:

® BOCHpPUHUMATH U (HOPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSMH U LIEISIMH OOILEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS
10 XO/ly pEIICHU 3a/1a4l, KOMMEHTUPOBATh NOJYyUEHHBIN PE3ysIbTarT;

e B X0/e OOCYXJEHHUsS 337aBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMoOil TeMbl, MpOoOJIEeMBbl, periaeMon
3a/lauM, BbICKA3bIBaTb WJI€W, HALICJICHHbIE HA IOWCK pEILIEHUS; COIOCTABIATH CBOM CYXKICHHS C
CYXKACHUSIMH JPYTUX YYAaCTHHUKOB JHajora, OOHApyKMBaTh pa3JIMYME€ U CXOACTBO IO3ULUH; B
KOPPEKTHOH Gopme (HOopMyITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

® INPEACTABIATH  pPE3yJbTaTbl  PEIICHHUs  3aJauyd, OKCIEPUMEHTa, HCCICJOBAaHMs, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUIEHHS C Y4€TOM 3aqad Ipe3eHTallMd U OCOOEHHOCTEN
ayTUTOPHH.

CoTpyaHunuecTso:

® [IOHMMATh U HUCMOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHAMBUIYAIbHOM pabOTHl MpU peLICHUU
y4eOHBIX 3a7a4y; NpPUHUMATh I€JIb COBMECTHON JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3aIUI0
COBMECTHOH pabOThI, pacpeeNsaTh BUAbI paboT, JOroBapuBaThCcs, 00CYKIaTh MPOIECC U PE3yNbTaT
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

® y4yacTBOBaTh B IPYNINOBBIX Gopmax paboThl (00CYyxkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE IITYPMbD» U
UHBIE); BBIMOJHATH CBOIO YacTh pabOThl U KOOPAMHHMPOBATH CBOU JAEWUCTBUS C JIPYTUMH YJIEHAMU
KOMaHJbl; OLIEHMBAaTh KayecTBO CBOEro BKJIaga B OOUIMII MPOIYKT 1O  KPUTEPHSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3)Vuusepcanvnvie pecynamuenvie Oeticmgus, obecneuugaiom —QGopmMuposanue  CMbiCI08bIX
YCMAHOB0K U HCUSHEHHbIX HABbIKOE IUYHOCHIU.
Camoopranu3anus:

® COCTaBJIATH IUIaH, aITOPUTM pEIIEeHUs 3a/layd, BBIOMPATh CIIOCOO pelIeHUs ¢ y4€TOM HMEIOIIUXCS
pecypcoB 1 cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BAPUAHTHI PELICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU IIO3HABATENBHOM peduieKCcMuM Kak OCO3HAHHs COBEpUIAEMBIX ACUCTBUI H
MBICIMTEIBHBIX IPOLECCOB, MX PE3yJAbTaTOB; BIAJETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHsl MaTeMaTH4YeCKON 3a1auH;

® TNPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTBH IPH PEIICHUM 3aJa4d, BHOCUTb KOPPEKTUBBI B
NeSTeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HAWJICHHBIX OIIMOOK, BBIABICHHBIX
TPYIHOCTEN;



¢ OLCHHUBATHL COOTBCTCTBUC PE3yJibTaTa LCJIM U YCJIOBUAM, O6TJSICHHTB NPpUYUHBI OOCTHUXXCHUA WHIIN
HEJOCTHKEHUSI PE3yIbTaTOB JEATENbHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.
MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, PsAMas, INIOCKOCTb.

HpI/IMeHSITL AKCHUOMBI CTCPCOMETPUHN U CIICACTBHA U3 HUX IIPU PCIICHHUU I'COMCTPUICCKHUX 3aa4.

OnepupoBarh NOHATUAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUNIOCKOCTEH.

KnaccuguupoBars B3auMHOE PaCHOI0KEHHUE PSMBIX H IIJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: JBYTPAHHBIA yroil, TpaHU JABYIPAHHOTO yrja, pedpo BYTpaHHOTO YIJa;
JUHEHHBIN yroJ IBYTpaHHOTO YIJia; TpajycHas Mepa ABYTPAHHOIO yIiia.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIbIH MHOTOIPAHHUK, 3JIEMEHTHI
MHOTOTpaHHUKA, MPABUIILHBIA MHOTOTDAaHHHUK.

Pacrio3HaBaTh  OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHMpaMuia; Npu3Ma, I[PSAMOYTOJIbHBIN
napajuiesenumnen, Kyo).

KnaccuunupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS ISl KiIacCU(UKAIMH (BBIIYKIBIE |
HCBLIITYKJIBIC MHOTOI'PaHHHUKH, IIPAaBUJIBHBIC MHOIOIpAaHHUKH, IIPAMBIC W HAKJIOHHBIC IIPHU3MBI,
napajuieenunebl).

OnepupoBarh MOHATUSAMU: CEKYIas MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUCHUH, UCTIONb3ysS METOI CIIEIOB.

Ctpouth ce4eHHUs] MHOTOTPaHHUKOB METOJIOM CIIEJIOB, BBIMIOJHATH (BRIHOCHBIE) MJIOCKHE YEPTEKHU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarsn 3ala4i Ha HaAXOKACHUC T'COMETPUUCCKHUX BCIMYHH IO 06pa3uaM HJIN aJITOpUTMaM, NpUMCHSAA
HU3BCCTHBIC AHAJTUTHYCCKUEC MCTOAbI ITPHU PCIICHUUN CTAHAAPTHBIX MATCMAaTHYCCKUX 3aJla4 Ha BBIYUCIICHUC
paCCTOﬂHI/II\/II MCXKAY ABYMSA TOYKaMH, OT TOYKH 10 HpHMOI\/JI, OT TOYKHM [JO IIIIOCKOCTHU, MCKIAY
CKpCHIMBAIOIIUMHUCH ITPAMBIMHU.

Pemrate 3a1aun Ha HaXOXXJIE€HHE N'€OMETPUYECKUX BEIMYUH MO 0Opa3laM WId alropuT™MaM, IpUMEHss
M3BECTHBIC aHATUTUUYECKHE METO/IbI MPU PELICHUH CTaHJApTHBIX MaTeMaTHUECKUX 3a/1a4 Ha BBIYUCICHUE
YIJIOB MEXAY CKPEIIMBAIOLUIMMUCA HPSAMBIMU, MEXAY MPSIMOH M IUIOCKOCTBIO, MEXAY IIOCKOCTSMH,
JIBYTPAHHBIX YTJIOB.

Beruucnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHPAMHIA) C
MpUMEHEHHEM (OpPMYJ; BBIUUCIATH COOTHOLICHHMS] MEXIy IUIOMIAAIMU [OBEpXHOCTEH, 00BEMaMu
HOHO6HBIX MHOT'OT'PpaHHUKOB.

OHepI/IpOBaTI) MMOHATUAMU. CUMMETPUA B IPOCTPAHCTBE; HCHTP, OCh U INIOCKOCTE CUMMETPHHU, LICHTP,
OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTH M HMHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pPUCYHKAX.

[IpumensaTh reomerpudeckre (PakTbl sl PEIHICHUS CTEPEOMETPUYECKHX 3a/ad, IMpeIroarariimx
HCECKOJIBKO IIaroB p€lICHUs, €CJIN YCIOBUA IPUMCHCHUS 3a/IaHbI B SIBHOM cbopMe.

[IpuMeHnATH mpocTelme TporpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI ITPU
pEIIEHNN CTEPEOMETPUUECKHX 3a/1aU.

[IpuBonuTh mHpUMEpbl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEHl B MPHUPOAE U JKU3HH, DPACIIO3HABATh
MPOSIBJIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATH NOJIy4CHHBIE 3HAHUSA HAa IPAKTUKE: aHAJIU3UPOBATH PEANBHBIE CUTyalUd U IPUMEHSITh
W3yYeHHBIE TOHATHS B IPOIECCE MOUCKA PEUICHHS MaTeMaTH4eCKd C(HOPMYIHPOBAHHOW MPOOIEMBI,
MOZACIIMPOBATh PCAJIBHBIC CUTyallUXM Ha A3bIKEC TCOMCTPUHU, HUCCICAOBATH IMNOCTPOCHHLIC MOACIU C
UCTOJIb30BAHUEM T'E€OMETPUYECKHX TIOHATHM M TeopeM, ammapaTa aiareOphl; pemaTh MpaKTHUYECKue
3aJlauM, CBA3aHHbIE C HAXOXKJICHHEM F€OMETPHUUECKHUX BEIHYUH.



11 KJIACC

OnepupoBaTh MOHATUSAMHU: LWJIMHAPUYECKAs IMOBEPXHOCTh, oOOpasylollue LUIMHIPUYECKON
MOBEPXHOCTH; LWJIMHJP; KOHUYECKas MOBEPXHOCTh, OOpa3yIolIue KOHHMYECKOH MOBEPXHOCTH, KOHYC,
cepuueckas mOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MOJTYYCHHUS TEJ BPAIICHUSI.

Knaccuduiuposars B3auMHOE pacnojOXKeHHEe CPephl U TNIOCKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA CETMEHTA; IIapOBOM
CIIOH, OCHOBAHHUE IIAPOBOTO CJIOS, BRICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Brruncisats O6’béMLI u 1iomaan HOBerHOCTef/’I TCJI BpalllCHUA, TCOMETPUUCCKUX TCJI C IPUMCHCHHUEM
dbopmyL.

OmnepupoBarh MOHATUSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMHCAaHHBINA OKOJIO cdepsl; cdepa,
BIIMCAHHAd B MHOI'OI'PaHHUK WJIM TCJIO BPpAlICHHA.

BBIUUCIIATE COOTHOIIEHHS MEXKTY TUTOIIASIMK ITOBEPXHOCTEH U 00bEMaMU TOJJOOHBIX TEII.

N300paxkaTh u3yyaembie GUTYPHI OT PYKH U C TPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BhINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH U3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY,
cOOKY, CHH3Y; CTPOUTh CCUCHHS TEJI BPALIICHHUSL.

W3BnekaTh, WHTEPIPETUPOBATH M  MPeoOpa3oBbIBaTh HMH(DOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrimmonHaTe I[CI\/IICTBI/ISI CJIOKCHHA BCKTOPOB, BBIYUTAHUSA BCKTOPOB M YMHOXXCHHSA BCKTOpA Ha 4HCIIO,
OOBSICHAITH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsTH MPaBUIIO NTApaUIeIICTUIIC A,

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBHI KOOPJAMHATHI B TMPOCTPAHCTBE, BEKTOpP, MOAYNIH BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, Yroll MEXIy BEKTOpaMHU, CKalspHOE MPOHU3BEIACHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB W MPOU3BECHUE BEKTOpA HA YHCIIO, YTOJI MEXKY BEKTOPaMH, CKaJIIPHOE
MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3a/1aBatTh IOCKOCTh YPABHEHUEM B JIEKAPTOBOI CHCTEME KOOPIUHAT.

[TpumensITh TeoMeTpudeckue (aKThl JUIS PEIICHUS CTEPEOMETPHUYSCKUX 3aJad, IPEAIOIararonx
HECKOJIBKO IIIaroB PEUIeHUs, €CIH YCIOBUS TPUMEHEHUS 33/IaHbl B IBHOH dopme.

Pematp npocreiine reoMeTpUUecKHe 3a/1a4 Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA.

Pemarp 3amaun Ha J10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHONICHUH W HAXOXJACHHE T€OMETPHYECKHX
BEJIMYMH 1O 00pa3liaM WM ajJrOpuTMaM, MPUMEHSS W3BECTHBIC METOJbI MPHU PEHICHUU CTaHIAPTHBIX
MaTeMaTHYECKHX 3ajad.

[IpuMeHnATH mpocTelme TPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAIIUOHHBIE CHCTEMBI ITPU
PEIICHIH CTEPEOMETPUIECKHX 3a/1ad.

[IpuBOoguTE TpHMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTENM B NPHUPOAEC M JKW3HHU, PAaCIO3HABATh
MIPOSIBIIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh NOJIy4CHHBIE 3HAHUSA Ha IMPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC CUTyallUd U NPUMEHSITh
W3yYeHHBIE TOHATHS B MpPOIECCE MOUCKA PEUICHHS MaTeMaTH4eCKd C(HOPMYIUPOBAHHOW MPOOIEMBI,
MOZACIIUPOBATh PCAJIBHBIC CUTYyAllUWM Ha A3bIKEC TCOMCTPUHU, HUCCICAOBATL IMOCTPOCHHBLIC MOACIU C
WCTIOJIb30BAHUEM T'E€OMETPUYECCKHX TOHATHH M TEOpeM, ammapara aiareOphl; pemarh MPaKTHUECKUE
3aJ]auu, CBS3aHHBIC C HAXOXKICHUEM I€OMETPHUYECKUX BEITHMUUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HauMenoBanue pa3aesioB ) TeM
w/n HpOrpaMMBI Beero Konrpoasubie IIpakruueckne (uupposbie)
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsmbple W IUIOCKOCTM B NPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN
3 HepHeHHI/IIEYJIFIpHOCTI) MIPSIMBIX 1o,
TUTOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0




11 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE

HaumenoBaHnue a3leJioB U TeM undposbIie
Ne /i P Konrpouabusie IlpakTuueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsbl

Tena BpaieHus 12

OOBEMBI TET 5

BekTops! U KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHwMeE, 000011IeHNE, 7 1

cUcTeMaTu3auuvs 3HaHUI
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunvecTBo yacoB Hdara DJICKTPOHHBIE
n/ Tema ypoka KonrTpoabubie  IlpakTuueckum  H3Y4YeH uugposbie
1| Beero padoThbI e padoThbl us o0pa3oBaTe/ibHbIE
pecypchl
OCHOBHbIE TIOHATHSI CTEPEOMETPHUU: TOUKA, INpsMas,
1 IUIOCKOCTh, IpocTpaHcTBo. [IpaBuna u3obpaxeHus Ha 1
PUCYHKaX: M300pa’keHHs TUIOCKOCTEH, MapasuieIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 IonsTus: nepeceKaroIuecs IUIOCKOCTH, |
nepeceKaroIuecs npsmas v IIocKoCTh
3 [onsTus: IepeceKaroIuecs IUIOCKOCTH, |
nepeceKaroIuecs npsmas v IIocKoCTh
3HaKOMCTBO C MHOTOIpaHHUKaMH, M300pakeHue
4 MHOTOTPaHHUKOB Ha PHUCYHKaX, Ha MPOEKIUOHHBIX 1
yepTexax
5 HauanbHble cBeneHMss O KyOe W IUpaMuze, UuX 1
pa3BEépTKU U MoJenn. CedeHns MHOTOIPaHHUKOB
5 HavaneHbie cBeneHus o kybe W mnupamuae, HX 1
pa3BépTKU U Mojenn. CedeHns MHOTOIPaHHUKOB
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUU
7 CTEpEOMETPUU: aKCUOMBI CTEPEOMETPUM U cielncTtBus 1
U3 HUX
[lonatne 00  aKCHMOMAaTHYECKOM  IOCTPOEHHUH
8 CTEepEOMETPUU: aKCMOMBI CTEPEOMETPUM U ciencTBus 1
U3 HUX
[lonatne 00  aKCHMOMAaTHYECKOM  IOCTPOEHHUH
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETpPUM U cielncTBus 1
U3 HUX
10 [lonsiTve 00  aKCMOMATHYECKOM  TOCTPOEHUU 1

CTCPCOMCTPHUU: AKCHUOMBI CTCPCOMCTPUU U CJIICACTBUA




U3 HUX

Bzanmuoe PaCIIOIOKCHUEC IIPAMBIX B IIPOCTPAaHCTBEC:

11 MepeceKarIIrecs, NapajlyIeIbHbIC U CKPEIINBAIOIITUECS 1
psIMble
[lapannenbHOCTE  NPSIMBIX M IUIOCKOCTEH B

12 MPOCTPAHCTBE: napajuieibHbIe psIMbIE B 1
IIPOCTPAHCTBE; NapaIJIEIbHOCTh TPEX MPAMBIX

13 [lapannenbHOCTh  NPSIMBIX M IUIOCKOCTEH B 1
npoctpaHctse: [lapannenbHocTh NpsAMON U IIIOCKOCTH

14 VYIIIBI C COHANPABIECHHBIMU CTOPOHAMU

15 VYo MeXIy NpsSMBIMU B IPOCTPAHCTBE

16 VYT051 MEXIY NPSIMBIMU B TIPOCTPAHCTBE

17 [TapannensHOCTh IUIOCKOCTEH: napanienbHee |
IJIOCKOCTH

18 CaoiicTBa apauieIbHBIX TIOCKOCTEH 1

19 IIpocreiimme  mpocTpaHCTBEHHble  (GUIYphl  Ha 1
IUIOCKOCTH: TETpasdp, KyO, mapasuiesnenumnes

20 [TocTpoenue ceueHwmin

21 [Toctpoenue ceuennii
Konrtposabnasi padora Nel mo teme '"Ilpsimbie m

22 miockoct B mpocrpancrBe. [lapannensnocts 1
NPSAMBIX H IIOCKOCTEH"

23 [lepneHUKYyISApHOCTE  OPAMOM M IUIOCKOCTH: 1
MEPIIEHIUKYIISIPHBIE TIPSIMBIE B IPOCTPAHCTBE

24 [IpsiMble TapayuienbHBIE W TMEPICHAMKYISAPHBIE K 1
TUTOCKOCTH

o5 [IpsiMble mapajulesbHBIE W MEPIEHAMKYISAPHBIE K 1
TUIOCKOCTH

26 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1

27 [Ipu3HaK neprneHaAuKyIIpHOCTH MPSMOM U IIOCKOCTH 1




28

TeopeMa 0 npsIMOM NEPIIEHAUKYIIAPHOU IIIOCKOCTH

29 Teopema o mpsAMOM NEPIEHANKYISIPHOHN MIIOCKOCTH

30 Teopema o npsiMoii NEpHECHIUKYISPHOM MIIOCKOCTH

31 IlepnieHIUKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU
710 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH

32 IlepneHIUKyJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU
710 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 IUNIOCKOCTH

33 [lepnieHIuKyNsp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU
710 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH

34 [lepneHIUKyNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU
710 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM J0 IUNIOCKOCTH

35 VYriel B IPOCTPAHCTBE: Yroil MEXAy IMpAMOH U
IIJIOCKOCTBIO

36 JIByrpaHHBI Yroj, JMHEHHBIA YIroJd JBYI'PAHHOIO
yria

37 JIByrpaHHbIi Yroj, JUHEWHBIA YroJd JBYIPAHHOIO
yria

38 [lepnenuKyIspHOCTH IIJIOCKOCTEM: IIpU3HAK
MEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN

39 [lepnenuKyISIpHOCTD IIJIOCKOCTEM: MIpU3HAK
MEPIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEH

40 [lepnieH IUKYISIPHOCTD IJIOCKOCTEM: IIPU3HAK
NIEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX nepHeHANKYIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax
KoHnTtpoubHasn paGora Ne2 no TeMaM

44 "IlepneHANKYJSIPHOCTD NPSAMBIX U IJIOCKOCTel'" M
"¥Yrabl Mexay NPSIMBIMH M IJIOCKOCTSIMH "'

45 IlonsiTHE MHOrOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHI

MHOTr'OrpaHHHUKa, BBIITYKJIBIC n HCBBLIITYKJIBIC




MHOT'OTPaHHHUKH; Pa3BEPTKAa MHOIOI'PaHHUKA

46

47

IIpuszma: N-yrosbHas NpU3Ma; I'PaHU U OCHOBAHMSA
IPU3MBI; MpsiMas U HaKJIOHHAs IMpU3MbI; OOKOBas U
IIOJIHAs TIOBEPXHOCTD IIPU3MBI

[Tapannenenumnesn, MpsSMOYTOJIbHBIN TapalICICIIHIICT
U €r0 CBOMCTBA

48

[Impamupa: n-yrosbHas nupamuga, TIpPaHH H
OCHOBaHHME  THUpaMuabl; OOKOBass M TOJHAS
IIOBEPXHOCTh MHUPAMUIBI;, IIpaBUIbHAA MU YyCeYCHHAas
nupamuaa

49

[IpaBuiibHBIE MHOTOIPAaHHUKHU: MOHSITHE IPABUIBHOTO
MHOTOTpaHHHMKA; IPaBWJIbHAs IpHU3Ma U IpaBUIIbHAA
nMpaMuzia; MpaBUJIbHAs TPEyrojibHas MUpamMuia Hu
IIPaBUIIBHBIN TETpasap; KyO

50

51

52

[IpencraBieHre O MNPaBUIBHBIX MHOTOTPAaHHUKAX:
OKTad3JIp, JOJEKA3AP U UKOCABP.

Cummetpus B MIPOCTPAHCTRE: CUMMETpHUS
OTHOCHUTENILHO TOYKH, MPSIMOH, MIOCKOCTH. DIIEMEHTHI
CUMMETpUU B THpaMHAax, Mapajienenumneaax,
MIPABWIBHBIX MHOTOTPaHHUKAX

Bbluuciienue 31eMEHTOB MHOTOIpaHHMKOB: pé&Opa,
JMarOHaNH, YIIIbl

53

[Tmomans  OOKOBOM  TMOBEPXHOCTH M IOJHOU
MMOBEPXHOCTH MPAMOUN MPU3MBI, TUIOIIAIb OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI

54

55

56

[Tnomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIbHON MUPaMUJIbl, TEOpEMA O IJIOLAAN OOKOBOM
MTOBEPXHOCTU YCEYEHHON MTUPAMU/IBI

KonTpoabnas padora Ne3 1no TEME
"MHoOrorpaHHuKu"

TToustue 00 00BEME




o7 O06BEM nupamMuIbl 1

58 O06BEM TUpaMuIBI 1

59 O0BEM nupamMuIbl 1

60 O06BEM TUpaMuIBI 1

61 O0BEM npu3MBbI 1

62 O06BEM IPU3MBI 1

63 O06BEM IPU3MBI 1

64 Konrposabnasi paGora Ned mo Tteme "O0bémbI 1
MHOTOrPpAHHUKOB"

65 IToBTOpenue, o006oOLIeHHE cUcTeMaTH3alMs 3HAHUH. 1
ITocTpoeHue ceueHnii B MHOIOIpaHHHKE
[ToBTopenue, 0000mEeHNE CUCTEMaTH3alMsd 3HAHUH.

66 Brraucnienue paC(iTos[HHfI: MEXIy ABYM TOUKAMH, OT |
TOYKU JI0 HPSAMOM, OT TOYKU 10 IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMHUCS MPSIMBIMU

67 HTrorosasi kKoHTpoOJIbHAsI padoTa 1
[ToBTOpeHmne, 000OIIEHHE CHUCTEMATH3aIUsl 3HAHUU.

68 Bbluuciienne  yrioB: MeXIy —CKpEIIUMBAIOIIMMUCS 1
OpSIMBIMH,  MEXIy  HpsIMOH H  IIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YTIIOB MEX]y IUIOCKOCTIMHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIIACC

N KoanuectBo yacos DJIeKTPOHHbBbIE
n/-n Tema ypoka Beero Kourpoabnble IIpakTHyeckue il:;:enuﬂ uudposbre
padoThI padoThI oOpa3oBare/bHbIE
pecypcsbl
1 Chepa u 1map: HeHTp, paauyc, IUaMeTp; 1
IUIOIA/Ib TOBEPXHOCTHU ChEPbI
B3anmuoe pacrionoxxenue cepbl U IIOCKOCTH;
2 KacaTelbHas TUIOCKOCTh K cdepe; Iuionaab 1
chepnl
3 N3obpaxkenne cdeppl, mapa Ha IJIOCKOCTH. 1
Ceuenus mapa
[{unuaapuueckas IMMOBEPXHOCTb, 0Opa3yromIue
4 UIMHIPUYECKOMN MOBEPXHOCTH, ocb 1
LWJIMHIPUYECKON OBEPXHOCTH
[unuaap: ocHOBaHUSI U OOKOBasi TOBEPXHOCTH,
5 oOpa3ymomas ¥ OCh; IUIOMAAhL OOKOBOW H 1
MIOJIHOM ITOBEPXHOCTH
N300paxkenne  muiIMHApa Ha  IJIOCKOCTH.
5 PasBéprka 1wmnmHapa. CeueHus UMIUHApA 1
(MII0CKOCTHIO, napasuieIbHOM WIH
MEPIEeHIUKYIIPHON OCH LIUITUHAPA)
Konnueckass ~ mOBEpXHOCTS, oOpasyromue
7 KOHMYECKOW IIOBEPXHOCTH, OChb M BepumnHa 1
KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHoBanue u BepiinHa, oOpa3ymomas u 1
0Cb; IJIOIIab OOKOBOW U MOJTHOW MOBEPXHOCTH
9 VYceu€HHbIl KOHyC: 0OpasylolMe W BbBICOTA; 1
OCHOBaHMA U OOKOBast MOBEPXHOCTh
N3o0pakenne koHyca Ha TuiockocTu. Pa3BépTka
10 koHyca. Ceuenuss kKoHyca (Twiockocthio, 1

Hapanneanoﬁ OCHOBAaHUIO, HW IINIOCKOCTBIO,




IPOXOJAIIEH Yepe3 BEPIINHY)

11 KomMOuHamumst e BparieHus 1 MHOTOIPaHHUKOB
MHOrorpaHHHUK, ONHCAHHBIA OKOJIO cepsl;

12 cdepa, BIMCaHHAs B MHOTOTPAHHUK WU B TEIIO
BpALIEHUS

13 [lonsatne 06 oO0bEMe. OCHOBHBIE CBOIWCTBA
00BEMOB TeN

14 O0BEM IUIMHpA, KOHYCa

15 O0BéM 1mIapa U mIomaahs chepol
[TonoGHbIe Tena B IPOCTPaHCTBE.

16 CooTHOIIEeHUS MEXIY [UIOLIAISIMU
MOBEpXHOCTEH, 00bEMAaMHU TOT00HBIX TEN

17 Kontpoabsnasa paGora Nel mo temam "Tena
Bpamenus' u "O0bembI Tea"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue U BBIYUTaHHE BEKTOPOB

20 YMHOXEeHHEe BEKTOpa Ha YHCIIO
Pa3znoxxenune BEKTOpa o TpEM

21 HEKOMILTAHAPHBIM BEKTOPaM. [IpaBuno
napajuiesenumnena

99 Pemenne 3amau, CBS3aHHBIX C HPUMEHEHHUEM
IIpaBUJI IEUCTBUH C BEKTOPaAMU
[IpsimoyronpHast ~ cuUcTeMa  KOOpOWUHAT B

23 IPOCTPAHCTBE. Koopaunatet BEKTOpa.
[IpocTeiimue 3agaun B KOOpAUHATaX

24 Yron  Mexay — BEKTOpamH. CkansipHoe
NIPOM3BEICHUE BEKTOPOB

o5 Bbluncnenue yrioB  Mexay OpSIMBIMH - U
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJ MPU PELICHUU

TCOMCTPHUICCKUX 3aaayd




KonTposbnass paGora Ne2 mo Teme

2t "BeKTOpBI 1 KOOPAMHATHI B IPOCTPaHcTBe' 1
[ToBropenue, o0o0OIIEHHE M CHUCTEMAaTU3ALUSA

28 3Hanuil. OcHOBHBIE GUTypHI, (akThl, Teopembl 1
Kypca IJITaHUMETPUU
[ToBropenue, o0o0OIIEHHE M CHUCTEMaTU3ALUSA

29 3HaHuil. OcHOBHBIE (uryphl, (akTel, TeopemMbl 1
Kypca IJIJaHUMETPUU
[ToBropenue, o0o0OIIEHHE M CHUCTEMaTU3ALUSA

30 3HAHUM. 3ajJayd IJIAHUMETPUM M METOAbl UX 1
peLeHus
[ToBTOpenue, o06oOmIeHHE W CHCTEMAaTHU3ALUs

31 3HaHMM. 3ajaud IUIAaHUMETpUM U Meroabl ux 1
peLeHus
[ToBTOpenue, o06oOmIeHHE W CHCTEMAaTHU3ALUs

32 3Hanuii. OcHOBHBIE GUTYpHI, (akThl, Teopembl 1
Kypca CTepeoOMETPHH

33 Hrorosasi KOHTpOJIbHAsI padoTa 1

34 [ToBTOpenue, o0000OIIEHHE W CHUCTEMaTH3AIUS 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34
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