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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mnporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro YpOBHS MJid
oOyuaromuxcsa 10 —11 knaccoB pa3zpaboTtana Ha ocHoBe denepanbHOro rocyaapCTBEHHOTO
00pa30oBaTeIbHOr0 CTaHAApTa CPEeIHEro o0mero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHMIA, MPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAJAHUIINN
poccuiickoro  obpazoBaHus. Peanuzauus mporpammbl  o0ecrieuyMBaeT — OBJAJIEHUE
KIIOYEBBIMA ~ KOMIETCHIIMSAMH, COCTaBJISIONIMMH  OCHOBY JJISi  CaMOPa3BUTHS M|
HEIMPEePbIBHOTO  00pa3oBaHUs, IEJIOCTHOCTh  OOIIEKYJIbTYpPHOTO, JUYHOCTHOIO U
MO3HABATENFHOTO PA3BUTHS JTUIHOCTH O0YJArOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETPHHM Ha YpOBHE CpeHEro o0Imero oOpa3oBaHUs
00ycCJIOBJI€HA MTPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3YyIbTATOB
oOydeHUsT TeOMETPUHM B  HAMPABJICHUU JIMYHOCTHOTO  Pa3BUTUS  OOyYaroUIUXCH,
dbopmupoBanuss (GYyHKIHMOHAIPHONM MaTeMaTHYeCKOW TPaMOTHOCTHU, H3YYCHHUS APYTHUX
y4eOHBIX TUCIUILINH. Pa3BuTre y 00ydaroniuxcsi IpaBUIbHBIX MPEICTABICHUN O CYIIIHOCTH
U MIPOUCXOXKJICHUH TeOMETPUICCKUX aOCTPAKIIUA, COOTHONIEHUH PEATbHOTO U UJICaIbHOTO,
XapakTepe OTPaKCHHUsI MAaTEMaTUYECKOW HAyKOU SIBICHWUW W IPOIIECCOB PEAIbHOTO MHpA,
MEeCTe TEOMETPUU B CHUCTEME HAyK U POJIM MATEMaTUYECKOr0 MOJCIUPOBAHUS B HaYUHOM
MO3HAHMM M B TMPAKTHKE CIOCOOCTBYeT (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUYaluXxcs, a TaKKe KauyeCTB MBIIIJIEHUS, HEOOXOUMBIX IS aJanTallid B COBPEMEHHOM
0OI1IeCTBE.

['eomeTpus sBisieTCs OJHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus, TaK Kak o0O0ECIeYMBaeT BO3MOXXHOCTh H3Yy4Y€HHUS KaK JUCHUIUIUH
€CTEeCTBCHHO-HAYYHON HAIPABJIICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MpIlIeHUE, GOPMUPYEMOE TIPU U3YUECHUU O0YUYAIOIIMMUCS TTOHATUHHBIX
OCHOB T€OMETPHU W TIOCTPOCHHMH IIETIOYKH JIOTHYCCKUX YTBEPKIACHUN B XOJI€ PEIICHUS
reOMETPUUYECKUX 3aJlady, YMEHUE BBIJBUTaTh M OMPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO
KCTOJIB3YIOTCSl MPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO ITMKJIa, B YaCTHOCTH M3 Kypca
Gu3uKH.

YMeHrne OpHEHTHPOBATHCS B IMPOCTPAHCTBE WMIPAECT CYIIECTBEHHYIO POJb BO BCEX
00J1acTIX AEeATSIHPHOCTH YeaoBeka. OpHUeHTAIUS YeJIOBEKa BO BPEMEHHU M MTPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €TI0 COIMAIIBHOTO OBITHS, (hopMa OTPaKCHHsI OKPYKAIOIIET0 MHUpa,
YCJIOBHUE YCIICIIHOTO TIO3HAHUS M AKTUBHOTO TMpeoOpa3oBaHusl JAEHCTBUTEIHHOCTH.
OnepupoBaHHE MPOCTPAHCTBEHHBIMH OOpa3amMu OOBEIMHSICT pa3HbIC BHUILI YUCOHOW W
TPYJIOBOM JICATECIIBHOCTH, SIBISETCS OJHUM H3 MPOPECCHOHAIBHO BaXXHBIX KadeCTB,
MMOATOMY aKTyallbHa 3ajada (OPMHUPOBAHUSA Y OOYYAIONIUXCS IPOCTPAHCTBEHHOTO
MBIIIJICHUS] KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIIIJICHUS — CYIIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JIEATEILHOCTH 110 MHOTHM HaIlpaBJICHUSM.



Llens ocBoeHus mnporpammbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
o0ydyeHuss — 0011e00pa3oBaTeibHOE U OOLIEKYJIBTYPHOE pa3BUTHE OOYyYaIOIIUXCA 4epes
o0OecrieyeHue BO3MOKHOCTM MNPUOOPETEHHS U  HCIOJIb30BAHUS  CUCTEMATHUYECKUX
F€OMETPUYECKUX 3HAHUW U JACUCTBUHM, CHEHUPUUYHBIX TE€OMETPUHM, BO3MOKHOCTHU
YCHEIIHOI'0 MPOJOJDKEHUsT OOpa30BaHUs IO CIEHHATBHOCTSM, HE CBA3aHHBIM C
MPUKIAJHBIM UCIIOJIH30BAHUEM F€OMETPHUHU.

[Iporpamma no reomerpuu Ha 0a30BOM YpPOBHE MpeJHA3HAUEHA JUIsl OOydaromuXcs
CpElIHEeW WIKOJIbI, HE MCIBITHIBABIINX 3HAUUTENIbHBIX 3aTPYAHEHUI HAa YpOBHE OCHOBHOIO
oOmiero obOpa3zoBanusi. Takum oOpazoM, oOydaromiuecsi Ha 0a30BOM YpPOBHE JOJDKHBI
OCBOUTH OOLIME MAaTeMaTUYECKUE YMEHHMS, CBSI3aHHbIE €O CHEUU(UKOW TEeOMETpPUH U
HEOOXOMMBbIE JJII JKM3HM B COBpEMEHHOM oOmiectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXXHOCTh HM3Y4YUTh TE€OMETpUIO Ooiiee TJIyOOKO, €clid B JajJbHEWIIEM BO3HUKHET
HEOOXOJIMMOCTh B TEOMETPUYECKUX 3HAHUAX B TPO(EeCCHOHATBLHOM eI TeIbHOCTH.

JlocTikeHue  1edaM  OCBOEHHS  MpOTpaMMbl  OOECleuMBaeTcs  pelieHueM
COOTBETCTBYIOIIMX 3ajady. [IpuoputeTHpIMU 3aauaMu OCBOeHUSI Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (QopmupoBaHHe NpeACTaBICHUS O T€OMETPUM KaK 4YaCTH MHUPOBOU KYJIBTYpbl U

OCO3HaHME €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHue MNpeACTaBICHUS O MHOTOIPAaHHMKAaX W TelaX BpallleHHUs Kak o
BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSAX, MO3BOJIAIONIMX OMUCHIBATh W H3ydaTb
pa3HbIE SBJICHUSI OKPYKAIOIIETO MHUPA;

e (QopmupoBaHHe yMEHHUsI PACIO3HABATh HA YEPTEKaAX, MOJEISIX U B PEaIbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BpallleHUS,

e OBJAJCHHE METOJlaMU pEHIeHUs 3aJlad Ha [OCTPOEHUS Ha H300paKEHUSIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (QopmMupoBaHHEe YMEHHs ONEPUPOBATH OCHOBHBIMH MOHSITUSIMU O MHOTOTPaHHHKAX
U Tellax BPAIlleHUs U UX OCHOBHBIMU CBONCTBAMH;

e OBJAJCHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3ajay; (OopMUpPOBaAHHUE
YMEHHS MPOBOJUTH HECTOXKHBIE JI0OKA3aTEIbHBIC PACCYXKACHHUS B XOJI€ PEIICHUS
CTEPEOMETPUYECKUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COJIEpKAHUEM;

e pa3BUTHE WHTEIUIEKTYyaJbHBIX W TBOPUYECKHX CIOCOOHOCTEH 0Oydaromuxcs,
MO3HABATEJIbHONM  AKTHMBHOCTH, HCCIEIOBAaTEIbCKUX YMEHUN, KPUTHYHOCTH

MBIILICHUS;
e (¢opmupoBaHue GYHKIIMOHATLHONW IPaMOTHOCTH, PEICBAHTHON Ire€OMETPUN: YMECHUE
pacmo3HaBaTh  MPOSBJICHUS  T'C€OMETPUUYECKHMX  TIOHATHUH,  OOBEKTOB U

3aKOHOMEPHOCTEH B PEANIbHBIX JKU3HEHHBIX CUTYalUsAX U NPU HU3YYEHHU IPYTHX
y4eOHBIX TMPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
dbopMynHpoOBaTh WX HA A3BIKE TEOMETPUH M CO3/1aBaTh T€OMETPUUYECKHUE MOJICIIH,
NPUMEHATh OCBOECHHBIM TE€OMETPUYECKHM anmapar ISl pEeLlICHUS NPaKTHKO-
OpPUEHTHUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh M OLECHUBATH IOJYYEHHbIC
pe3yJIbTATHI.



OTnuuuTenbHOM OCOOCGHHOCTBHIO TPOTPAMMBI  SIBISIETCS  BKJIIOYEHHE B KypC
CTEpEOMETPHH B Hadaje €ro M3y4eHHUs 3a/ay, pellaeMblX Ha YpOBHE HWHTYWTHBHOTO
MO3HAHMSI, W ONpeNeNéHHBIM o00pa3oM opraHu3oBaHHas paboTa HaJA HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYIHUPYET
MPOTEKaHNE MHTYUTHUBHBIX MPOIIECCOB, MOTUBHUPYET K JATbHEUIIEMY N3YUYCHHUIO MPEAMETA.

[Ipennourenue oTAa€TCs HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO €CTh
TEOPETHUECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-MPAKTUYECKOM
AesTeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IMPEACTABICHUNA Yy YyUYalIuXcs B Kypce
CTEpEOMETPHH TPOBOJIUTCS 3a CUET pelIeHHs 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX
o0pa3oB W 3ajJlad Ha ONEPUPOBAHHME MPOCTPAHCTBEHHBbIMH oOpazamu. Co3gaHue oOpasza
IPOBOJIUTCS. C OMOPOW Ha HAIJIAIHOCTh, a OINEPUPOBaHHE O0Opa3oM — B YCJIOBHSIX
OTBJICYCHHUS OT HATJISTHOCTH, MBICJICHHOTO U3MEHEHUS €T0 MCXOTHOTO COACPKAHMS.

OcHoOBHBIE conepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kmnaccax:
«Muororpanaukn», «lIpsMble W TUIOCKOCTH B TpOCTpaHCcTBe», «Tema BpaimeHUs»,
«BexkTopel W KOOpPIWHATBI B TPOCTpaHCTBe». DOpMHUpOBaHHE JOTUYCCKUX YMEHUH
pacmpesensercss He TOJBKO IO COACpKATeIbHBIM JUHHSIM, HO M 10 ToAaM OOYy4YeHHs Ha
YpOBHE CpeHero odmiero oopa3oBaHus.

Conepxanne 00pa3oBaHHsI, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJbTaTaM OCBOCHHUS
pabodeii MporpaMMBbl, pacHpeleIéHHBIM 0 ToAaM OOY4YEeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJCHUE T€OMETPUUECKUMU MOHSATUSIMU U HaBBIKAMHU OCYIIECTBIISIIOCH
MOCIIEIOBATENIbHO U TIOCTYMATENBHO, C COOIO/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIOYAINCh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHHIMA
oOy4aroImuxcs, pacimpss u yrayonsisa e€, o0pasysi IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEGHOM IIUVIAHE

Ha u3yuenue reometrpun oTBoAUTCS 2 yaca B Henento B 10 kiacce u 1 yac B Heneno B
11 kimacce, Bcero 3a aBa rojga ooydenus - 102 ydeOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U VIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TOHATUS CTepeoMeTpuu. Touka, nOpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHMYECKOM IOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHue MpsSMbIX B MPOCTPAHCTBE: MEPECEKAOLINUECS, MAPAIIICITbHBIC
M CKpemuBaromuecs npsameie. llapamnenbHOCTh NPSIMBIX M TJIOCKOCTEM B MPOCTPAHCTBE:
napasuieibHble MPSAMBbIE B MPOCTPAHCTBE; MAPAIIETBHOCTh TPEX MPAMBIX; NAPaIEIbHOCTD
OpsSIMOM U TIJIOCKOCTH. YTJIBI C COHANpPaBJICHHBIMU CTOPOHAMH; YroJl MEXAY NPSMbIMU B
npoctpaHcTBe. IlapajyienbHOCTh  IUIOCKOCTEW: MapajulelbHbIE IUIOCKOCTH; CBOMCTBA
napajuieNbHbIX TUIockocTed. [lpocrelimive mTpocTpaHCTBEHHbIE (QUTYpPhl Ha TIJIOCKOCTH:
TETpa’p, KyO, mapasiesienurei; MOCTPOEeHNUE CeYeHH.

[leprieHAUKYISIPHOCTh MPAMONM M TUIOCKOCTH: TEPHEHAUKYIAPHBIE MpSIMbIE B
MPOCTPAHCTBE, MpPsIMbIe TMapajlyieJbHblE W TEPHNECHAMKYJISPHbIE K IIJIOCKOCTH, MPU3HAK
NEPIECHANKYIIPHOCTH TPSIMONM M IUIOCKOCTH, TEOpeMa O TMpsSMON NEPHEeHIANKYISIPHOU
IJIOCKOCTH. YTJIbl B MIPOCTPAHCTBE: YTOJ MEXKAY MPSAMOUM M MIIOCKOCTHIO; JBYTPAHHBIA YIoOJl,
JIMHEMHBIN yroJl IBYrpaHHOro yria. [lepnenaukyisip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM J10 TUIOCKOCTH, MPOEKIus (Urypbl Ha TJIOCKOCTb.
[lepneHAUKYISPHOCTh IUIOCKOCTEM: MpPU3HAK MEPIEHANKYISIPHOCTH JABYX IUIOCKOCTEM.
Teopema o TpEX NepHeHAUKYIApaX.

MHororpaHHuKu

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHororpanHuka. [lpusma: N-yrojapHas npu3Mma;
IpaHU ¥ OCHOBAHMSI MPU3MBI; MPsAMasi U HAKJIOHHAS MPU3MbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
npusMbl. [Tapamnenenunen, mpsAaMOYTOJbHBIA MapaJuIeenunel u ero cpocrna. [lupamuna:
N-yrojibHasi MUpamMua, TPaHU M OCHOBAHME NUPAMHIbI; OOKOBas M MOJIHAS MOBEPXHOCTH
MUpaMUJIbl; TpaBWIbHAas U yCEUYE€HHAs NUpaMuja. ODIEMEHTbl NPU3Mbl U MUPAMUJIBI.
[IpaBunbHBIE MHOTOIPAHHUKHU: TOHSITHE MIPABUIBHOIO MHOTOTPAHHUKA; PABWIbHAS [TPU3MA
U TOpaBWiIbHAs NUpaMUIa; NpaBUJIbHAs TPEYroyibHas NUpamMula U MPABWIBHBIA TETPadp;
ky0. [IpencraBnenne 0O MPaBUIBLHBIX MHOTOIPAHHHMKAX: OKTadp, JOJEKAdIp U HKOCAIP.
Cedenust IpU3Mbl U MUPAMHUIBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSIMOM, TJIOCKOCTH.
DNeMEeHTbl CHMMETPUU B MUPAMUIAX, NTapajuiesienuneaax, NpaBuibHbIX MHOTOTPAaHHHUKAX.

Beruncienne 51eMEHTOB MHOTOTPAHHHUKOB: pE&Opa, mauaronanu, yriasl. [lmomanb
OOKOBOW TMOBEPXHOCTH M TIOJHOW TOBEPXHOCTH TPSIMOW TPHU3MBI, TUIOMIAJh OCHOBAaHHMA,
TeopeMa O OOKOBOM MOBEPXHOCTU MpsAMOM mpusMbl. Ilnomans GOKOBOW MOBEPXHOCTU U
MMOBEPXHOCTHU MPABWILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAAN YCeUEHHOM nupaMuasl. [lonsaTue
00 00bEMe. O0BEM NMUpPAMUIBL, IPU3MBI.

[TogoOnble Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIA/SIMU MTOBEPXHOCTEH,
o0béMamu MOAOOHBIX TEJL.



11 KVIACC

TeJia BpalueHust

HunuHapuyeckas MOBEPXHOCTb, OOpa3yrolIMe IUIMHIPUYECKON MNOBEPXHOCTH, OCh
HATUHIPUYECKOW MOBepXHOCTU. [lunmHap: ocHoBaHuUs u  OOKOBask TMOBEPXHOCTb,
oOpazyroriasi U OCh; IJIOIIaAb OOKOBOM U MOJHON MOBEPXHOCTH.

Konunueckas moBepxHOCTb, 00pa3yrolie KOHUYECKONH MOBEPXHOCTH, OChb U BEPILIMHA
KOHUYEeCKON moBepXxHOCTH. KoHyc: OoCHOBaHME M BepllnHa, o0pa3yiolas U OCb; IUIOLIAb
OOKOBOM U MOJIHOW MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3ylol[ue U BbICOTA; OCHOBAHMS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, AUaMeTp; IUIOIIA]b MOBEPXHOCTU cdepbl. Bzanmuoe
pacnojiokeHue cepbl U IIOCKOCTH; KacaTellbHas IJI0OCKOCTh K cdepe; ionanb cdepsl.

N3006paxkeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIMHIpPA U KOHYCA.

KomOunaiuu Ten BpailleHHsi 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIMA OKOJIO
ctepsr; chepa, BircaHHAs B MHOTOT'PAHHUK, WIIA TEJIO BpPAICHUSI.

[Tonsitue 06 o0BEMe. OcHOBHBIE CcBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJILHOTO TMapajuienenuneaa u cieactsus u3 He€. O6bpEM nunuHapa, konyca. O0bEM
nrapa v miomaab chepsl.

[lono6ubie Tena B mpoctpaHcTBE. COOTHOILIECHUS MEXIY IUIOIIAISIMH MOBEPXHOCTEH,
00BpéMaMH TTOJOOHBIX TE.

Ceuennss uunuHApa (mapawielbHO W NEPHEHAUKYISIPHO OCH), CEUYEHHUS KOHyca
(mapasuienbHOE OCHOBAHUIO M MPOXOSIIEee Yepe3 BEPIINHY), CEUSHHUSI 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocth UM B mpocTpaHcTBe. CIOKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOX€EHHE BEKTOpa Ha 4ucio. Pa3iioxkeHne BEeKTopa 1Mo TpEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBwiio mapamnenenunena. Pemenue 3anay, CBSI3aHHBIX ¢ TPUMEHEHUEM MIPABUII IEHCTBUMN
¢ BekTopamu. [IpsgmoyrosibHasi cuctemMa KOOpAUHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpa.
[IpocTeiimme 3aaun B KOOpAMHATaX. YTosl MexIy Bekropamu. CKaJasipHOE MPOU3BEIICHHE
BEKTOPOB. BhlunciieHrne yriioB MexXay NPSAMBIMU U TJIOCKOCTAMHU. KoOpAMHATHO-BEKTOPHBII
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE  pe3ydbTaThl  OCBOCHMSI  MPOrpaMMbl  y4eOHOro  mpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOpMUPOBAHHOCTHIO TPaKAAHCKOW TO3UIMHM OOYyYaIOIIeTocs KaK aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHUMCKOTO OOIIECTBA, MPEJACTABICHUEM O MAaTEMaTUYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP TPaX)TaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHl M TIP.), YMEHUEM B3aUMOJCHCTBOBATH C COLMAIBHBIMHU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUMCKON TPaKJIAaHCKOW WJIEHTUYHOCTH, YBAXKEHUS K
IPOIIJIOMY W HACTOSIIIEMY POCCUHCKOW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTH)KCHUSIM POCCHUMCKUX MAaTEeMaTUKOB M POCCHHCKONW MaTEeMaTUYeCKOW IITKOJbI, K
UCITOJIb30BAHUIO ATUX JOCTH)KCHUHN B IPYTUX HAayKaX, TEXHOJIOTHAX, chepax SKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOT'0 BOCTTUTAHMSI:

OCO3HAHHUEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja; chOpPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAaHMS, JTHUYECKOTO IIOBEIEHMS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHHEM JIOCTUKEHUI HAyKH U JESTEIbHOCTBIO YUYEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYMBOTO OYIyIIETO.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOLIEHHEM K MHUpPY, BKJIKOYAsg JCTETUKY MAaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajiad, PEIICHUH, PACCYXJICHHH; BOCIIPUUMYHUBOCTBHIO K
MaTE€MAaTHYECKUM ACIEKTAM PAa3IUYHBIX BUJI0B UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTeMaTHYECKUE 3HAHHUS B WMHTEpecax
30pOBOTO W 0€30macHOro o0Opas3a >KW3HM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (3710pOBOE TIMTaHHWE, COATAHCHUPOBAHHBIM PEXUM 3aHATAH W OT/ABIXa,
peryisipHast puznyueckasi akTUBHOCTB); (PU3UUYECKOTO COBEPIIEHCTBOBAHU S, TIPU 3aHATHUAX
CIIOPTUBHO-03J0OPOBUTEIILHON JI€SITEIIbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHUEM IEHHOCTU TPYIOJIO0OUs; HHTEPECOM K
pasznu4HbIM chepam nmpodecCHOHANBHON NeATETPHOCTH, CBSI3aHHBIM C MaTEMaTUKON U e
MPWIOKCHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymiel mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE KM3HEHHBIC IUJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K
MaTeMaTH4ecKoMy OOpa30BaHUI0 M CaMOOOPa30BAHUIO HA MPOTSIKEHUU BCEUM >KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 3a]]a4 MAaTEMaTHU4ECKOMN
HaIpaBJICHHOCTH.

JKO0JI0rHYecKoe BOCIUTAHUE:



c(hOPMUPOBAHHOCTHIO ~ DKOJOTUYECKOW  KyJIbTYpbl, IOHUMAaHHEM  BIUSHUS
COLMAIIBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COLIMATBHOU CPEbI,
OCO3HAHHMEM TJIOOAJIBHOIO XapakTepa OJKOJOTMYECKUX MpoOJeM; OpHEeHTAalHMed Ha
MPUMEHEHUE MAaTEMaTHUUYECKUX 3HAHUM [JI1 pelieHus 3a7ad B 00JacTH OKpYyXkaroliei
Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKHM HMX BO3MOXHBIX TOCJHEACTBUN A
OKPYKAIOIIEN CPEBI.

I{eHHOCTH HAYYHOI'0 NTO3HAHUS:

c(OpPMHPOBAHHOCTBIO ~ MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, MOHMMAHUEM MaTEeMaTHYeCKOMN
HayKH Kak cpepbl YeJIOBEUECKOMN NESITEIHbHOCTH, 3TAOB €€ Pa3BUTUS U 3HAUUMOCTH JJIs
pa3BUTHUSl [IMBWIM3ALIMU; OBJIAJICHUEM SI3bIKOM MATEMaTUKM U MaTeMaTUYECKOU
KyJbTYpPOH Kak CpPEJICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYILECTBIATH MPOEKTHYIO U
MCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeIMEeTHBIE pe3yJbTaThl OCBOCHHS IPOTpaMMbl  y4eOHOTO MpeaMera
«MatemaTHKay) XapaKTepU3YIOTCS OBIIAJICHUEM YHUBEPCAIBbHBIMH HO3HABAMETbHbBIMU
OelcCmeUs MY, YHUBEPCATILHbIMU KOMMYHUKAMUBHBIMU OelUCMBUAMU, YHUBEPCANbHbIMU
pe2yIAMUBHbIMU OeUCEUIMU.

1) Vhusepcanvhvie nosnasamenvuwvle Oelicmeus, o0Oecneuusarom @opmuposanue
0a306bIX KOCHUMUBHLIX NPOYECCO8 00YUarWuxcs (0c60eHue Memooo8 HNO3HAHUS
OKpyJHCaoue20 Mupa,; npuMeHeHue 102U4ecKux, UCCie008amenbCKux onepayuil, yMeHui
pabomams ¢ unghopmayuet).

ba3oBble jornueckue AeMcTBUA:

e BBIBIATH W XapaKTEPU30BaTh CYIICCTBEHHBIE TMPU3HAKK MAaTEMAaTHYECKHUX
OOBEKTOB, TIOHATHI, OTHOIICHWH MEXKIYy MOHATUSAMU;, (HOPMYyIUPOBATH
OTIpeJICIICHHUSI MOHSTH; yCTaHaBJINBATh CYIIECTBEHHBIN pU3HAK
KJaccu(pUKAIlMK, OCHOBAaHUS IS OOOOIIEHWS W CPaBHEHHS, KPUTCPHUH
IPOBOJAMMOTO aHAIIN34;

e BOCIIPUHUMATH, dbopmynrpoBaTh u peoOpa3oBHIBAThH CYXKJICHUS
YTBEPUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHbIE;

e BBIABIATh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W MPOTUBOPEYHS B
dakTax, MaHHBIX, HAOJIOJEHUSX W YTBEPXKACHUSIX; NpeIaratb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

e Jle7IaTh BBIBOABI C WCIOJIH30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W
WHAYKTHBHBIX YMO3aKIIOUEHUN, YMO3AKITIOUEHUH IO aHAJIOTHH,

e TMPOBOJUTH CAMOCTOSITEIHHO JIOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU
(MpsIMBIE ¥ OT MMPOTHUBHOTO), BEICTPAUBATh apTyYMEHTAIIUIO, TPUBOIUTH TIPUMEPHI
1 KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BBIBOIBI;



BbIOMpATh Cr1OCO0 penieHus yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pemieHus, BbIOMpaTh HauOonee MNOAXOMAUIMH C YYETOM CaMOCTOSITENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbCKue 1eCTBUA:

UCIIOJIB30BaTh BOIPOCHl KAaK HCCIENOBATEIbCKUM WHCTPYMEHT MO3HAHUS;
dopMynupoBaTh  BOMNPOCHL, (UKCUpPYIOLIME MOPOTUBOpEUHe, MIpodseMmy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (POPMHUPOBATH TMIIOTE3Y, apIyMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEN MAaTeMaTH4eCKOro OOBEKTa, SIBICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;
CaMOCTOATENIbHO (OpPMYyTUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yibTaTam
OPOBEAEHHOTO  HAOJIIOJICHUS, UCCIEJOBAHMS, OLEHUBAThb JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIJBUTaTh
IPENOJIOKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

2)

BBISIBIIATH JAehUIMTH HWHPOpMAIUU, JAaHHBIX, HEOOXOJMMBIX [IJIi OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;
BbIOMpaTh MHPOPMALIUIO W3 HCTOYHUKOB PA3UYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BUIOB H
dbopM npeacTaBieHUS;
CTPYKTYpUpOBaTh HWH(MOpPMAIMIO, TPEACTaBIsATh €€ B pa3lIUyHbBIX (¢HopMax,
WUTIOCTPUPOBATH TpadUyECKU;
OILICHUBATh HAJIEKHOCTH MHPOPMAIIUU TI0O CAMOCTOATEIHHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvhuie KOMMYHUKAMUGHble delicmausl, obecneuusaiom

CchOpMUPOBAHHOCMb COYUATBHBIX HABLIKOE 00YUAIOUJUXCAL.
OO01menue:

BOCIIPUHUMATh M (HOPMYITUPOBATH CYKIECHUS B COOTBETCTBUHU C YCIOBHUSIMH U
HEeISIMU  OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX U IMUCBMEHHBIX TEKCTAaX, JaBaTh IOSICHEHUS MO XOJy PELICHUS 3a]a4H,
KOMMEHTHPOBATh IOJIYYEHHBIN PE3YJIbTaT;

B XOJle OOCYXKJEHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBI,
npoOIeMBbl, perraeMoi 3aj]adu, BBICKA3bIBATh WJICH, HAICJICHHBIE Ha TIOUCK
pELICHUS; COIMOCTABIATh CBOM CYXAECHUS C CYXKICHUSMHU APYTMX YYACTHUKOB
nuasnora, oOHapyKUBaTh pa3jIMuMe U CXOJCTBO MO3UIMUNA; B KOPPEKTHOU dopme
dbopMynHpoBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJCTABIATh PE3YJIbTAThl PELUICHUS 3aJayM, SKCIIEPUMEHTA, HWCCIEAOBAHUS,
MIPOEKTAa; CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajiad
Mpe3eHTaIuU U 0OCOOCHHOCTEN ayIUTOPHUHU.



CorpyaHuuectBo:

e IIOHMMAaTh M UCIOJB30BaTh MPEUMYILIECTBA KOMAaHJHOM W WHIWBUIYaIbHOU
paboThl MpU peumieHud Y4eOHbIX 3aJay; NPUHUMATh LEJIb COBMECTHOM
JEeSATENbHOCTH, MJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM padOThl, pacrpenessiTh
BUJIbI pabOT, JOTrOBapUBAThCS, OOCYXKAAaTh MPOIECC M PE3yabTaT palOThI;
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

e yYacTBOBaTh B TPYINIOBBIX (QopMax paboTel (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIC); BBIMOJHATH CBOK 4YacTb paboOTBl W
KOOPJMHUPOBATH CBOM JEHUCTBUS C JPYTMMH WICHAaMH KOMAaHbl, OLICHUBATb
KayecTBO CBOETO BKJIaJla B OOIINI NPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICUCTBHUS.

3) Vuueepcanvnvie pezyniamusnvie Oeticmeusi, obecneqwusaiom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.

Camoopranusanus:

e COCTaBJATH IUIAH, aJITOPUTM PELICHUS 3a/1auu, BEIOUpaATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOMU
uH(pOpMaIIIH.

CaMOKOHTpOJIb:

e BIIQJIETh HAaBBIKAMU IO3HABATENIbHON pe(iieKCHH Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, WX PE3yJbTaTOB; BIAJETh CIOCOOaAMU
CaMOMPOBEPKH,  CAMOKOHTpPOJSI  Mpolecca W pe3yibTaTa  perieHus
MaTeMaTUYECKOM 3a1a4u;

e TMpPEeABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PEIICHUH 3aJ]layH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAMICHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHMWBATh COOTBETCTBUE pe3yjbTaTa ILEIN U YCIOBUSAM, OOBSCHATH MPUUUHBI
JOCTIKEHUST WM HEIOCTH)KCHHSI PE3yJIbTaTOB JICSTENILHOCTH, HAXOJIUTh
OmrOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KIJACC

OnepupoBaTh MOHATUAMU: TOUKA, TIPsMas, IIOCKOCTh.

[IprMeHATh aKCHOMBI CTEPEOMETPHUU M CJICJACTBUS W3 HUX TPU PEUICHUH
reOMeTPUUYECKUX 3ajay.

OnepupoBaTh TMOHSATUAMU: TAPAICIBHOCTh W MEPHECHAUKYISIPHOCTh MNPSIMBIX H
IIOCKOCTEM.

KnaccudpuumpoBaTe B3aUMHOE pPACIOIOXKEHHE MPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.



OnepupoBaTh MOHATUAMM: ABYTPaHHBIA Yroj, T'paHU JIBYIPaHHOIO yria, pedpo
IBYIPAaHHOI'O YIJjla; JUHEHHBIA yrojl ABYIPAHHOI'O yIJIa, IpaJyCHas Mepa ABYIPaHHOI'O
yria.

OnepupoBaTh  TMOHSTUSMHU: MHOTOTPAHHUK, BBINYKJIBIA U HEBBITYKJIbIN
MHOTOI'PaHHUK, 3JIEMEHTHl MHOI'OTPAaHHUKA, IPABUIbHBIA MHOTOI' PAHHHUK.

Pacrio3HaBaTh ~ OCHOBHBIE  BUJbl ~MHOTOIPAHHHMKOB  (IMpamMuaa;  MpU3MA,
NPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo).

KnaccudpunmpoBath MHOTOTpaHHUKH, BBIOMpasi OCHOBaHUSA IS KiacCHU(UKAIUU
(BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPaHHUKH; MPABWJIbHBIE MHOTOTPAHHUKH; MPSIMbIE U
HAKJIOHHBIE MTPU3MBbI, TapAJIJICICIUIEIbI).

OnepupoBaTh MOHATUSAMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIBI TOCTPOEHUSI CEYEHUH, UCTIONB3YSl METO/1 CIIEOB.

Ctpouthb ceueHuss MHOTOIPAHHHKOB METOJIOM CJE/IOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaXOXKJIEHHE TE€OMETPUYECKHMX BEIMYMH 1O oOpas3nam WiH
aNropuTMam, MPUMEHSSI U3BECTHBIC AHATTUTUYECKUE METO/IbI IIPH PEIICHUH CTaHIaPTHBIX
MaTEMaTUYECKUX 3a]la4 HA BBHIYMCIICHUE PACCTOSTHUN MEXKIY IBYMS TOYKAMH, OT TOUYKH
710 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOLIUMUCS MPSMbBIMHU.

Pemate 3amaun Ha HaXOXKJEHHE TE€OMETPUYECKUX BEJIMYHMH MO 00paslaMm WId
aNropuTMaM, MPUMEHSSI U3BECTHBIC aHATTUTUYECKUE METO/IbI IIPU PEIICHUH CTaHIaPTHBIX
MaTEMaTUYECKUX 3a7a4 HAa BBIYUCIICHUE YTJIIOB MEXIY CKPEIIMBAIOUIUMUCS TMPSMBIMHU,
MEXIY TIPSIMOM U MJIOCKOCTBIO, MEXAY TUIOCKOCTAMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nUpaMuia) ¢ IpUMEeHeHHeM (OopMys; BBIYUCIATH COOTHOIICHHUS MEXIY IUIOLIAASMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPHUSI B MPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh
CUMMETPHH; [IEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekats, mpeoOpa3oBbIBAaTh W HMHTEPIPETHPOBATH  MHPOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MNPEACTaBICHHYIO Ha 4YepTekax U
pUCYHKaX.

[IpumenaTy reomerpuuyeckue (akTbl IS PELICHUS CTEPEOMETPUYECKHUX 3ajad,
MPEANOJIAralolIuX HECKOJIbKO IIArOB PEUICHUs, €CIM YCIOBHUS NMPUMEHEHUS 3aJlaHbl B
saBHOU (popme.

[IpumensaTs  mpocTedniMe  NpOorpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH MpUMEpPbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHsAT, TONyYCHHBIE 3HAHWS HA TMPAKTUKE: AaHAIM3UPOBATH pEabHBIC
CUTyalluUh M TPHUMEHSATh HW3y4YEHHbIE IIOHATHS B MPOLECCE IOUCKA pPELIeHUs
MareMaTH4ecku c(hOopMyIUPOBAHHOMN MPOOIEMBbI, MOJAEIUPOBATh PEAbHbIE CUTYyallUd Ha
A3bIKE [EOMETPUHM, HCCIAEAOBaTb IOCTPOEHHBIE MOJEIM C  HCIOJIb30BaHHEM



reOMETPUYECKUX MOHATUH U TEOpEM, ammapara ajreOpbl; pemarb NpakTUYECKUe 3a0auH,
CBA3aHHBIC C HAXO0KICHUEM T€OMETPUYECKUX BEJTUUYNH.

11 KJIACC

OnepupoBaTh  MOHATHSAMH:  IWIMHIPHYECKAas TOBEPXHOCTh, 0OOpa3yroIne
WIMHIPUYECKON TOBEPXHOCTH, UWIMHIP; KOHHYECKash MOBEPXHOCTh, OOpa3yromue
KOHMYECKON TOBEPXHOCTH, KOHYC; cheprudecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpaimeHus (HUIMHAP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOYUYEHHS TEJl BpAaLCHUSI.

KnaccudunmpoBath B3auMHOE pacnonoxeHue chepbl U MITOCKOCTH.

OnepupoBaTh TOHATUSMHU: INAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BBHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CIIOS; IIAPOBOM
CEKTOD.

Bbraucnsate 00bEMBI U TUIOIIANM TIOBEPXHOCTEH TeN BpaIEHUs, TEOMETPUUCCKUX
TEJ C IpUMEHEeHHEM (HOpMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHUK, BIHMCAHHBIA B Chepy W OINHMCAHHBIN
okoJ10 cepsl; chepa, BiMcaHHAs B MHOTOTPAHHUK WUJTH TEJIO BPAIICHUS.

BbIUHCHATE COOTHOIIGHWST MEXIY IUIOMAIAIMU TOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.

N3006paxkath nzydaembie GUTYpHI OT PYKHA U C MPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInoyiHATh (BBIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTDH CEUEHUS TEJ BPAICHUS.

W3BnekaTp, WHTEpHpETUpPOBaTH W  MpeoOpa3oBbIBaTh  UHPOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MNPEACTABICHHYIO Ha 4YepTekax U
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbInoyHATE JEHCTBUSL CIIOKEHHSI BEKTOPOB, BBHIYMTAHMSI BEKTOPOB M YMHOKECHUS
BEKTOpa Ha YHUCII0, OOBICHATH, KAKUMH CBOMCTBAMHU OHH 00JIa/1af0T.

[TpumeHsATs TpaBUIIO NTApAIIEICTTUIIEAA.

OnepupoBaTh TMOHSATHUSMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJTb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YTOJ MEXIY BEKTOPAMH,
CKaJIsipHOE MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILTAHAPHBIC BEKTOPHI.

Haxonuth cymMMy BEKTOpPOB M MpPOW3BEIEHHE BEKTOpa HA YHUCIO, Yrojl MEXIY
BEKTOpaMU, CKaJIIPHOE MPOU3BEICHNE, PACKIIAABIBATh BEKTOP IO IBYM HEKOJTTHHEAPHBIM
BEKTOPAM.

3agaBaTh MIIOCKOCTh YPaBHEHUEM B IEKapTOBOW CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpudeckue (PaKThl IS PEIICHUS CTEPEOMETPHUYECKUX 3ajad,
MPEAIOIaraoInX HECKOJIBKO IIIaroB PEMICHHsI, €CIM YCIOBHUS NMPUMEHEHHUS 3aJaHbl B
SABHOU dopme.



Pemate mpocreiiine TIeOMETpUYECKHE 3aJayd  Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaumM Ha Q0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLUICHUN U HAXOXKICHUE
reOMETPUYECKUX BEJIMYMH 10 00pa3liaM WK ajJropuTMam, IpUMEHsSI U3BECTHBIE METObI
IIpY PELLICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

IIpumenaTs [IPOCTEUILINE [IpOrpaMMHBIE cpencraa 51 3JIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3aay.

IIprBoaUTE NpHUMEpPbl MAaTeMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

IIpyMeHATs IIOMy4YEHHBIE 3HAHUSA HAa IPAKTUKE: AHAIU3UPOBATH pEAJIbHBIC
CUTyallUd M IPUMEHATh U3yYCHHBIE TNIOHATHUS B MPOLECCE IIOMCKA pPELICHUs
MaTeMaTU4YeCKU CPOPMYIHPOBAHHOMN MPOOJIEMbI, MOJAECIUPOBATh PeabHbIe CUTYallMH Ha
SA3bIKE  TE€OMETPUHU, MCCIENOBaTh IIOCTPOCHHBIE MOJEIM C  HUCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUN U TEOpeM, ammapara ajreopbl; penarh MpakTUYeCKue 3a1auH,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
cero
n/n MPOrpamMmmbl B p p o0pa3oBaTe/ibHbIE
a0oTbI a0oTbI
P P pecypcbl
1 BBenenue B cTepeoMeTpuio 10 1 http://mathem.hl.ru/
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE.
2 p poctp . 12 1 http://zadachi.mccme.ru/
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
IleprieHIMKYIAPHOCTH MPAMBIX H https://mathematics.ru/
3 Y yIp p 12
IUTOCKOCTEMN
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 https://mathematics.ru/
http://www.edu.yar.ru/russian/
5 MHOIOrDALHUKH 11 1 pedbank/sor_uch/math/legcosh/
p work.html
http://www.edu.yar.ru/russian/
6 OGBEMBI MHOTOTDAHHHKOB 9 1 pedbank/sor_uch/math/legcosh/
work.html
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



http://mathem.hl.ru/
http://zadachi.mccme.ru/
https://mathematics.ru/
https://mathematics.ru/
http://www.edu.yar.ru/russian/%20pedbank/sor_uch/math/legcosh/%20work.html
http://www.edu.yar.ru/russian/%20pedbank/sor_uch/math/legcosh/%20work.html
http://www.edu.yar.ru/russian/%20pedbank/sor_uch/math/legcosh/%20work.html
http://www.edu.yar.ru/russian/%20pedbank/sor_uch/math/legcosh/%20work.html
http://www.edu.yar.ru/russian/%20pedbank/sor_uch/math/legcosh/%20work.html
http://www.edu.yar.ru/russian/%20pedbank/sor_uch/math/legcosh/%20work.html

IHOYPOYHOE IIVIAHUPOBAHHE 10 KJIACC

KoanuyectBo yacos DJIEeKTPOHHbIE
Ne Mara nugposbie
n/n Tema ypoka Beero | [OWTPOaBH | HpakTwuec | yavyeyyg | ofpasoBaTeNbHbIE
ble pa0oThl | KHe padoThl
pecypcsl
OcCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IIPSIMasi, IIIOCKOCTb,
1 npoctpaHcTBo. [IpaBuna n3o0OpakeHus Ha pUCyHKaXx: 1 http://school-
M300paxKeHus! TIOCKOCTE!, TapaieIbHbIX MPSMBIX (OTPE3KOB), collection.edu.ru/
CepeHbI OTpe3Ka
9 [TonsTHS: IepeceKarouecs MIOCKOCTH, IEPEeCeKarouecs 1 http://www.neive.by.ru/
npsiMasi ¥ IJI0CKOCTh
3 [TonsTHS: MepeceKkarouecs MIOCKOCTH, ePeCceKarouecs 1 http://zadachimceme.ru/
npsiMasi ¥ IJI0CKOCTh
3HaKOMCTBO ¢ MHOTOIpaHHUKaMHU, U300pakeHue
4 1 http://www.prosv.ru
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaAX
5 Bxo/1Hast KOHTpOJIbHAs paboTa 1 1 http://www.neive.by.ru/
5 HauanpHbie cBeieHNS 0 KyOe ¥ TUpaMUIe, UX Pa3BEPTKU U 1 http://www.neive.by.ru/
Mozenu. CedeHrss MHOTOTpaHHUKOB
- [TonaTre 06 aKCHOMATUYECKOM TTOCTPOEHUHU CTEPEOMETPHU: 1 http://www.neive.by.ru/
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX http://zadachi.mccme.ru
10 [TonsiTHe 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1 http://www.neive.by.ru/
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX
1 B3aumHoe pacnonoxenue NpsmMbIX B IPOCTPAHCTBE: 1 http://www.neive.by.ru/
[IEPECEKAIOIINECS, TaPAJUIEIbHBIE U CKPEILUBAIOIINECS IIPSIMbIE
[TapamienbHOCTb IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE:! http://www.neive.by.ru/
12 IapauleNIbHbIE NPSAMBIE B IPOCTPAHCTBE; MAPAJIIEIBHOCTD TPEX 1
MIPSIMBIX



http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw

[TapamienbHOCTD NPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE:!

http://www.neive.by.ru/

13 . 1
[MTapannenbHOCTh IPSIMOH U TNIOCKOCTH
14 VYTIuIBl ¢ COHANPaBICHHBIMUA CTOPOHAMH 1 http://www.neive.by.ru/
15 YroJ1 MeX 1y IPAMBIMU B IIPOCTPAHCTBE 1 http://www.neive.by.ru/
16 YroJ1 MEeX 1y IPAMBIMU B IPOCTPAHCTBE 1 http://www.neive.by.ru/
17 TTapanensHOCTh MIIOCKOCTEH: TTapaliebHbIe TIIOCKOCTH 1 http://www.neive.by.ru/
18 CBoiicTBa MapasuIeIbHBIX MIOCKOCTel 1 http://www.neive.by.ru/
19 [Ipocreiinume npocTpaHCTBEHHbIE PUTYPBI HA TIIOCKOCTH: 1 http://www.neive.by.ru/
TeTpa’ap, Ky0, mapasuiesenume;
20 [ocTpoenne cedeHnit 1 http://www.neive.by.ru/
21 [ocTpoenue ceueHuit 1 http://www.neive.by.ru/
29 Kontponbras padoTa o teme "IIpsiMbie U MIIIOCKOCTH B 1 http://www.neive.by.ru/
npoctpaHcTBe. [lapamienbHOCTh MPSAMBIX U TIOCKOCTEH"
23 [TepieHAMKYASAPHOCTH MPSIMOM U TIIIOCKOCTH: 1 http://www.neive.by.ru/
NEepPIEeHANKYIISIPHbIE NIPSIMbIE B IPOCTPAHCTBE
24 [IpsiMble napasuienbHble U NEPIEHIUKYISPHbIE K INIOCKOCTH 1 http://www.neive.by.ru/
25 [IpsiMble mapasuienbHble U NePIeHIUKYISPHbIE K INIOCKOCTH 1 http://www.neive.by.ru/
26 [Tpu3HaK nepneHauKyJISpHOCTH NPSIMON U IIIOCKOCTH 1 http://www.neive.by.ru/
27 ITpu3HaK nepneHauKyJISpHOCTH NPSMON U IIIOCKOCTH 1 http://www.neive.by.ru/
28 Teopema o psAMON NEPIEHANKYISIPHON TUIOCKOCTH 1 http://www.neive.by.ru/
29 Teopema o npsAMON NEPIEHANKYISIPHON TUIOCKOCTH 1
30 Pemenue 3amau 1 http://zadachi.mccme.ru
31 [leprieHAUKYSAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 1



http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA

IIJIOCKOCTH, paCCTOAHUC OT HpSIMOfI J0 IINIOCKOCTHU

Pemenne 3aa4 Ha HaXOXKACHHUEC PACCTOAHUA OT TOYKH JO

http://zadachi.mccme.ru

32
IIJI0CKOCTH
33 Pemenue 3ana4 Ha HaXOXKIEHUE PACCTOSHUS OT MPSAMOM 10 http://zadachi.mccme.ru
IJIOCKOCTH
34 Pemenue 3a1a4 http://zadachi.mccme.ru
35 VTIIBI B IPOCTPAHCTBE: YIOJI MEKTY PAMO H IMIIOCKOCTHIO http://www.neive.by.ru/
36 JIByrpaHHbIN yroJ, JUHEHHBINA yroJl ABYTPaHHOTO yria http://www.neive.by.ru/
37 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPaHHOTO YIJIa http://www.neive.by.ru/
38 [lepneHMKyISIPHOCTD INTIOCKOCTEN: TPU3HAK http://www.neive.by.ru/
MEPIEeHIUKYISIPHOCTU JBYX IIOCKOCTEH
39 [lepneHMKyYISIPHOCTD INTIOCKOCTEN: TPU3HAK http://www.neive.by.ru/
MEPIEeHIUKYISIPHOCTU JBYX IIOCKOCTEH
40 [TepieHAMKYASAPHOCTD MIOCKOCTEMN: MPU3HAK http://www.neive.by.ru/
MEPIEeHIUKYISIPHOCTH JBYX IIOCKOCTEH
41 Teopema o TpEX mepHeHANKYIApax
42 [Ipumenenue TeopeMsl 0 TPEX MEPHEHAUKYIAPAX http://zadachi.mccme.ru
43 Pemenue 3azau http://zadachi.mccme.ru
KonTponsnas paborta no Temam "[leprneHaukyaspHOCTb http://www.neive.by.ru/
44 MPSAMBIX U MJIOCKOCTEN" U "YTIIbl MEX 1Y NPAMBIMU U
IJIOCKOCTSAMHU"
[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTBI http://www.neive.by.ru/
45 MHOTOTPaHHUKA, BBITYKJIbIE U HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOTpaHHHUKA
[Ipu3ma: N-yronwpHas npu3Ma; rpaHd ¥ OCHOBAHMS IPU3MBI; http://www.neive.by.ru/
46 mpsiMasi ¥ HaKJIOHHAsI MPU3MBbI; O0OKOBAs ¥ MOJIHAS TOBEPXHOCTh

IIPpHU3MBI



http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fzadachi.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNH-EXaA9I2HNvPzimjXJjxw1U-GqA
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw

[Tapannenenunen, NpsIMOYrOJAbHBIN MAPAIIIEIEUIIE U €T0

http://www.neive.by.ru/

47 .

CBOICTBa

IInpamuia: N-yroyibHasi NMpaMuIa, TpaHd U OCHOBAHUE http://www.neive.by.ru/
48 UpaMuibl; 00KOBast M TIOJTHAS IOBEPXHOCTH MTUPAMHU/IBI,

MIpaBWIbHAS U yCEUCHHAS TUPAMHUJIA

[TpaBuiIbHBIC MHOTOTPAHHUKH: IOHSATUE MPABUIBHOTO http://www.neive.by.ru/
49 MHOTOTpaHHUKA; TIPABHIIbHAS TIPU3Ma H ITPABHIIbHAS

MUpPaMUJIa; IPABHIIbHAS TPEYTOJIbHAS TUPAMUJIA U TIPABUITLHBIN

TeTpasap; Kyo
50 [IpencraBnenue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTadIp,

JOJIeKa’Ip U UKOCABP.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, http://www.neive.by.ru/
o1 MIPSMOM, TUTOCKOCTH. DJIEMEHTHI CAMMETPUH B TTUpaMUIaXx,

napajuiesieuIe/1ax, MPaBUiIbHBIX MHOTOT'PAaHHUKAX
59 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHamu, http://www.neive.by.ru/

YTJIBI

[Tmomaas 60KOBOY MOBEPXHOCTH M TIOJHOM MMOBEPXHOCTH http://www.neive.by.ru/
53 MPSIMOM TIPU3MBI, TUIOIIAIb OCHOBAHUM, TeOpeMa 0 OOKOBOM

MTOBEPXHOCTHU MPSIMON IPU3MBI

[Tnomanbs 60KOBOY MOBEPXHOCTH M TIOBEPXHOCTH MTPABUIILHON http://www.neive.by.ru/
54 MMUPaMU/IBI, TEOPEMa O IO OOKOBOM MMOBEPXHOCTH

yCeuE€HHOM MUpaMuIbl
55 KontponbHas padoTa o Teme "MHOrorpaHHUKH"
56 Homstie 06 06nEMe http://www.neive.by.ru/
57 OGBEM THPaMUIBI http://www.neive.by.ru/
58 OGBEM THPaMUIHI http://www.neive.by.ru/
59 Pemenue 3a1ay Ha 00bEM MTUPAMU/IBI http://www.neive.by.ru/
60 O0BEM nupaMuIbl, YCEUCHHON MUPaMUIbI http://www.neive.by.ru/



http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw

http://www.neive.by.ru/

61 OO0BEM TPU3MBI 1
62 O0BEM HAKIIOHHOU MPU3MBI 1 http://www.neive.by.ru/
63 O0BéM mipu3Mbl. Pemenne 3amaq 1 http://www.neive.by.ru/
64 KonTtposnsHas padora no teme "OO0bEMBI MHOTOTPAaHHUKOB" 1
65 [ToBTOpenue, 0600IIEHNE CUCTEMATH3AIINS 3HAHHM. 1 http://zadachi.mccme.ru
[TocTpoeHme cedeHMid B MHOTOT pAaHHHIKE
[ToBTOpenue, 0600IIIEHNEe CHCTEeMAaTU3aIUs 3HAHHH. http://zadachi.mccme.ru
66 Berurcnenue pacCTOSIHHIA: MEXIY IBYMSI TOUKAMH, OT TOYKH JI0 1
MPSIMOM, OT TOYKH JI0 TJIOCKOCTH, MEXITY CKPEITUBAIOIUMUCS
PSIMBIMH
67 Wrorosas koHTposIbHas paboTa 1 http://zadachi.mccme.ru
[ToBTOpEeHME, 0000IIIEHNE CHCTEeMAaTH3aI|s 3HAHHH.
Brrunciienue yrioB: MEXAY CKPEIIMBAIOIAMHUCS IIPIMBIMH,
68 }:r Y kP P 1 http://zadachi.mccme.ru
MEX Iy MPSMOH U IIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEX Ty TUTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus 10-11, JI.A. Aranacsan, B.®. byty30B

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'eometpus [loypounsie pazpadotku 10-11 knacc Caaksia H. 4. byryzos B.®.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU
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