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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOro kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe DenepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMYy O0Opa30BaHUIO, M TPaAUIMA POCCUMCKOTO 00pa3oBaHMUS.
Peanuzammsi mporpaMMbl 00€CTIEUUT OBIAJICHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPA3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEILHOTO Pa3BUTHS
JUYHOCTU 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHATIBHOM MaTeMaTHYeCKOU
TPAMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX AUCHUIUIMH. Pa3BuTHe y 00yyaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKACHUU T'€OMETPUUECKUX
abcTpakiuii, COOTHOUIEHHM pEaJbHOIO0 M HJE€aJbHOIO, XapakTepe OTPAKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEITMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOI'O MUPOBO33PECHHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak OOECrneyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlormueckoe MbIlUIEHHE, (HOpPMUPYEMOE MpU HU3YYEHHUH OOydYarolUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U IOCTPOCHUH 1IEMOYKHU JIOTMUECKUX YTBEPKICHUI
B XOJI¢ pELIEHUsI T'€OMETPUYECKUX 3aJady, YMEHHE BbIJBUraTh M ONpPOBEpraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITEeTbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY>KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO TMO3HAHUS W AKTHBHOTO



npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BAaXXKHBIX KadyecTB, MO3TOMY aKTyaJlbHa
3amaya (popmMupoBaHus y OOyYaroUIMXCsli MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATETBHOCTH [0 MHOTUM HAIIPABJICHUSIM.
[lear ocBoeHMsI mporpaMMbl ydeOHoOro kKypca «l'eomerpus» Ha 0Oa3z3oBOM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE W OOIIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXHOCTH  MPUOOpETEeHUss U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUM,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHHUS 00pa30BaHUs
10 CIIELMAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.
[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IIpeJHA3HAUYeHA IS
oOyJarolmxcs CpeIHeN LIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPyIHEHHUM
Ha YpOBHE OCHOBHOTO 001ero oopa3zoBanus. TakuM oOpazom, oOydaronuecs: Ha
0a30BOM ypOBHE OCBOSIT OOIME MaTEeMAaTUYECKUE YMEHHUs, CBSI3aHHBIE CO
cnenuUKoil reoMeTpur U HeoOXOAUMBbIE ISl )KU3HU B COBPEMEHHOM OOILECTBE.
Kpome »TOro, oHm usydar reomeTpuro Oosiee TriIyOOKO, €clii B JajbHeliieM
BO3HUKHET HEOOXOIMMOCTh B TI'€OMETPUUECKHUX 3HAHUAX B INPOPECCHOHAIBHON
NEeSATEIbHOCTH.
JlocTikeHHe 1Lenu OCBOEHHSI MpPOrpaMMbl OOECIIEUMBAETCA PEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHpIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:
e (GopMUpOBaHME TPEACTABICHHUS O TEOMETPUM KaK 4YacTH MHUPOBOM
KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opmupoBaHHe MPEACTaBICHUS O MHOTOTPAaHHUKAX M TeJlaX BpPAILLCHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONIUX OMUCHIBAThH
Y U3y4aTh pa3HbI€ ABJICHUS OKPYKAIOUIEro MUPA;

e (dopMUpOBaHME YMEHHs pACIO3HABaTh Ha 4YepTexax, MOJAENIAX U B

peaslbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAICHHUS;
® OBJIQJICHHE METOJaMH PELEHUs 3aJlad Ha MOCTPOCHHUS Ha M300pakeHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (GopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

® OBJAJCHHE  QIrOPUTMAMH  PEIICHHS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHWE  yYMEHHUS  MPOBOJIUTH  HECJOXKHBIE JIOKAa3aTelbHbIC
pacCyKJIeHusT B XOJE PELICHUS CTEPEOMETPUYECKUX 3aJad M 3ajad C
IPAKTUUECKUM COJIEP)KAHUEM;



® pa3BUTHE  MHTEJUIEKTYaJIbHBIX M TBOPYECKHMX  CIIOCOOHOCTEH
oOy4arolmuxcs, I[O3HABAaTEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS,

e (dopmupoBaHme byHKIIMOHATBHOM rPaMOTHOCTH, pEJIeBaHTHOM
TeOMETPUM: YMEHHE paClO3HAaBaThb IMPOSABICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU M3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTEH, (OopMynIupoBaTh HUX Ha S3bIKE
T€OMETPHUH M CO3/1aBaTh FT€OMETPUUECKHE MOJIENN, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUN ammapar s pPEelIeHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEpEOMETPUH B Hayaje €ro W3yueHUs 3aJad, peliaeMbplXx Ha YypPOBHE
WHTYUTHUBHOTO TO3HAHUS, M ONPEACIEHHBIM 00pa30oM OopraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JabHENIIIEMY U3YYEHHIO MPEJIMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYECHHs, TO
€CThb TEOPETUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JESATENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yyalxcsa B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pELIeHUs 3anad Ha
CO3/IaHM€  TPOCTPAHCTBEHHBIX 00Opa3oB ¥  3a7ad Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCA € ONOPOM Ha
HarJISIIHOCTh, a OINEpUpOBaHME O0Opa3oM — B YCIOBUSX OTBICYEHUS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEepKaHUs.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, « Tena BpameHus,
«BexTopsl 1 KOOpIMHATHI B MPOCTpaHCTBEe». DOPMUPOBAHHE JTOTHUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATeNbHBIM JIMHUSIM, HO M TO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero o0Opa3oBaHMS.

Conepxanne o0pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacnpeAci€HHbBIM MO ToJaM OO0ydYeHWUS,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBl OBJIAJEHHUE TE€OMETPUICCKIUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIUIOCH MOCIIEI0BATEIFHO M TIOCTYNATEIBHO, C
COOJTIO/IEHNEM TPUHIIAIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOUYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX TMPECTABICHUN OO0YYaroONINXCs, pacHIupss |
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpuun oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 yueOHbIX daca.

COAEPKXAHUE YYEBHOI' O KYPCA

10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsiTHe 00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue nNpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECH,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJ MEXKAY MNOpsIMBIMU B IPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEMN: rapajijieJbHbIC IIJIOCKOCTH; CBOMCTBa
napajiebHbIX IIockocTei. [IpocTeifiue mnpocTpaHcTBeHHBbIE (PUTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenumne]; ToOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPIEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapauvIeJbHbICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPSAMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[lepnieHaUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIpHOCTh  IJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

MHoOrorpaHHuKHu

[ToHsiITHE MHOTOTPAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIBIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: N-yronbpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsAMasi U HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajjiefienunes; 1 ero cBoicrtBa. I[lupammpa: N-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MIOBEPXHOCTh MUPAMUJIBI;, PABUIbLHAS U
yced€HHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE
MHOTOTPaHHHUKHU: MOHSATHE MPABWIBHOIO MHOTOTPAHHMKA; IPAaBWIbHAS IPU3Ma U
MpaBUIbHAS THPAMUJA; TpPaBWIbHAs TPEYrojbHAas NUpPaMHUAA W TPABUIIbHBIN



teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPaAMU/IbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHUAaxX, Napajuielienuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Beruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OUAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMOW MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOU MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABWIHLHOM MNHUPaMUbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuabl. [loHstne 00 o0béMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHONIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TI0I00HBIX TEJI.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh MWJIMHIPUYECKOW TOBEpPXHOCTU. llWmuHap: OCHOBaHUS W
OOKOBasi TMOBEPXHOCThb, OOpasymolias W OChb, IUIOMIAJb OOKOBOM W TIOJHOM
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U IUIOCKOCTH; KacaTellbHasl MJIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanuu Ten BpalleHuss W MHOTOTPAHHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIcHUsI.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tejl. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OO0bEM 1MIMHApA,
koHyca. O0BEM 1mapa u miomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.



CeueHus mwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHUS
KOHyca (mapajuieIbHO€ OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
niapa.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTH U B MpOCTpaHCcTBe. CII0XKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpA Ha 4KCIIO. Pa3nokeHne BeKTOopa Mo TPEM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
OpPUMEHEHUEM TMpaBWi JAeWcTBUA ¢ Bekropamu. llpsmoyronbHas cucrema
KoopAauHat B mnpocTtpaHcTBe. Koopaunatel BekTopa. Ilpocteiimne 3amaun B
KOOpJMHATax. YToJ Mexay BeKkTopamu. CKalspHOE IPOU3BEICHUE BEKTOPOB.
Boeluncienre yrioB Mexay NpsIMBIMU U IDIOCKOCTSAMH. KOOpauMHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUN T€OMETPUUECKHUX



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC pe3yJjIbTaTbl OCBOCHUA IIPOIpaMMBbI yq€6HOFO npecaMmeTa
«MaremaTuka» XAPAKTCPHU3YIOTCA:

I'pa:xknanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIITMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKUMUSIMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKONU TpakAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOIILJIOMY U HACTOSIIEMY POCCUICKON MaTEMaTUKH, ICHHOCTHBIM OTHOIIIEHHUEM
K JOCTHKEHUSAM POCCUUCKUX MAaTEMaTUKOB M POCCUUCKOW MaTeMaTU4YECKOU
IIKOJIbI, K HCIIOJb30BAHUIO 3THX JOCTHKEHUM B JAPYrMX HayKaX, TEXHOJIOTHSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIIEro.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHPY, BKJIHOYAsh ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3a7ad4, peuIeHNH, pacCyxICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTEMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJspHas busnueckas AKTHUBHOCTb); busnueckoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/IOPOBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe BocnuTanue:
TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOWS; UHTEPECOM K
pa3muuHbIM  chepaM  MPOdEeCCHOHAIIBHOM  JIESITEIbHOCTH,  CBS3aHHBIM  C



MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC TUIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKCHWM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHUMAHWEM BIIASHHSI
COILMATbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COIUMAIBHOM
CpeIbl, OCO3HaHWEM TJ00aJbHOTO  XapakTepa HSKOJOTHYECKHX MpobieMm;
OpUCHTAIMel Ha MPUMEHCHHE MaTeMAaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
0o0JaCTH  OKpY)KAromIeH Ccpeapl, IUIAHUPOBAHMSI TIOCTYIIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

LleHHOCTH HAYYHOTO TIO3HAHWS:

c(hOpMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW MPAKTUKH, IMOHUMaHHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHs MWBUIN3AIMAW;, OBJAJACHHEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUDA,;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBI Y4EOHOTO TMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0a306bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKPYICAWe2o0  Mupa;  NpuMeHeHue  J0SUYECKUX,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

® BBISBIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKUX

OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpECICHUS  TOHATHH; YCTaHABJIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (QOpPMYIUpOBaTh U  MpeoOpa3oBbBIBATh  CYKICHUS:
yYTBEpIUTENbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3UM U
npoTUBOpeuHss B (paKTaxX, HaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npeiaratb  KpUTEpUM  JUISI  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYECKHX
YTBEPKIECHUU (MIPSMBIE U OT IPOTUBHOIO), BHICTPAUBATh APIyMEHTALIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh C€Ioco0 pernieHus ydyeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIlCHMs, BBHIOMpPATh HaubOoJee NOAXOMAUUNA C Yy4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

UCITIOJIB30BaTh BONPOCHI KAK MCCIIEIOBATENbCKUA MHCTPYMEHT IO3HAHUS;
(GopMynupoBaTh BOIPOCH], (PUKCUPYIOLIME MPOTUBOPEUYUE, MPodIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  TUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

IPOBOJIUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTH4ecKOro
O0BbEeKTa, SBJICHUS, TPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHNUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBATh BO3MOKHOE DPA3BUTHE IIPOLIECCA, a TAKXKE BBIJBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  Pa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh UH(POPMAINIO, TIPEACTABIATH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KoMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
OO01menue:

BOCIPUHUMATh M  (OPMYyJIHUPOBAaTh CYXKIEHHS B COOTBETCTBHUH C
YCIOBUSIMU M LIETSIMU OOIIEHHUS; ICHO, TOUHO, IPAaMOTHO BbIpa)aTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHBIN pPE3yJIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI 0 CYILIECTBY 00CYKIaeMON TEMBI,
Ipo0JIeMBbl, peraeMoi 3a/1auM, BbICKA3bIBATh UJIEH, HAIIEJICHHBIE HA TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSIMHU JIPYTUX
YYaCTHHKOB JManora, OOHapy»uBaTh pa3jiiyue W CXOJCTBO MO3ULHUNI; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIAHOM U
WHIUBUTyaTbHON PabOThI MPY PEIICHUH YICOHBIX 3a7a9; MPUHUMATH IICITh
COBMECTHOM JEATENbHOCTH, IIJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacrpeaensaTh BUABI padboT, JOroBapUBaThHCS, 00CYKAATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CykaeHUsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPaOOTBI H
KOOPJIMHUPOBATh CBOM JICHCTBHUSI C JPYTMMH YjeHAMH KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMUA MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUM M MBICIMUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;



BJIQJ€Th CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJII Tmpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

® IMPEIBHUACTb TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEIICHHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJIU M YCIOBUSIM, OOBACHSTH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTAaTOB JEATEIIbHOCTH,
HAXOAWUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmneprpoBaTh NOHATUSMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHS U3 HHUX IPU PELICHUH
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUAMMU: MIAPATUIETBHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pPAcHOJOXKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrIjla; JUHEWHBIA Yrojl ABYTPAHHOIO yIja; rpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIHA
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (NUpaMKIa; TPU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupummpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIs
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Ysl METO/I CIIEIOB.

CtpouTh ceYeHUsT MHOTOIPAaHHUKOB METOJOM  CJIE€AOB, BBIIOJHSTH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxOXJICHHE TEOMETPUUECKUX BEJIMYMH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3a7a4 HAa BBIYUCICHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.



Pemars 3aaun Ha HaxOXKJACHHE TEOMETPUUECKUX BEIMYUH MO o0pa3am uin
QITOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOABI NPHU PELICHUH
CTAaHJAPTHBIX MATEMATHUYECKUX 33Ja4 Ha  BBIYMCIECHUE YIVIOB  MEXKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIy MNPAMOA M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M IJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) C TpUMEHEeHHeM (OpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPIPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO [AaroB PEIICHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpyMeEHATh MOJTYYEHHBIE 3HAHWS HA IPAKTHKE: AHAJIU3HPOBATH PEAIbHBIC
CUTyallud W IPUMEHATb W3Y4YCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHHUs
MaTeMaTHUYecKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peaIbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBarh TMOHATHUSMU: IUWIHMHAPUYECKAsS TMOBEPXHOCTh, OOpa3yroIIue
MWJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKass  MOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS,
LIapOBOU CEKTOP.



Bbruncnsate  00bEMBI M IUIOHIAAM  TIOBEPXHOCTEM  Ted  BpalleHHUs,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMU: MHOTOTPAHHHMK, BIHCAaHHBIM B cdepy W
ONKCAaHHBIM OKOJO cdepbl; cdepa, BNMCAHHAS B MHOTOIPAHHUK WIH TEJO
BpAILLCHHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO yacoB
Ne Haumenonarnue JuaexkTpoHHbIe (UU(poOBbHIE)
2 PA3/IeIIoB U TeM Beer Koutpoan  Ilpakrtu p nu@p
n/n HpOIPAMMbI o bHBIE YyecKHe o0pa3oBaTe/ibHbIE PeCypchbl
padoTsI padoTsI
https://lesson.edu.ru/my-
BBCI[GHI/IG B 10 school/lesson/eafa0a32-1bdb-4654-83dc-
CTEPEOMETPHIO 655e76d52c1f?backUrl=https://urok.apkpro.r
u/&token=00d3c187bded0129a346af21affaa
6a9e375b1c38cf3d61632acf9035c32a694
[Ipsimble n
ITIJIOCKOCTHU B
OCKOC https://lesson.edu.ru/my-
ITPOCTPaHCTBE. 12 1 school/lesson/7dd1c988-f4ch-4f82-a506-
05aeb522cadb?backUrl=https://urok.apkpro.
HapaHJIGHBHOCTI) b db?backUrl=h //urok.apk
ru/&token=00d3c187bded0129a346af21affa
IPpAMBIX U a6a9e375b1c38cf3d61632acf9035¢32a694
IJIOCKOCTEH
HepHeHI{HKyanH https://lesson.edu.ru/my-
12 school/lesson/eb2f786e-ff26-4bfc-bfb9-
OCTb NIPAMBIX H f6da8038efd2?backUrl=https://urok.apkpro.r
IUTOCKOCTEN u/&token=00d3c187bded0129a346af21affaa
6a29e375b1c38cf3d61632acf9035¢c32a694
Yrasl Mexy https://lesson.edu.ru/my-
school/lesson/46e08a4e-4847-4be7-b5a7-
10 1
HPAMBIMH U bf41886e8610?backUrl=https://urok.apkpro.r
ILIOCKOCTIMU u/&token=00d3c187bded0129a346af21affaa
6a9e375b1c38cf3d61632acf9035¢c32a694
https://lesson.edu.ru/my-
M 11 1 school/lesson/cfc41df1-7576-4252-86a6-
HOrOrpaHHUKH 64000b4eb537?backUrl=https://urok.apkpro.
ru/&token=00d3c187bded0129a346af21affa
aba9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-
OO0BEMBI 9 1 school/lesson/alfaa434-6352-4200-a4aa-
MHOTOIPAHHUKOB e8f21b34170e?backUrl=https://urok.apkpro.r
u/&token=00d3c187bded0129a346af21affaa
6a9e375b1c38cf3d61632acf9035¢c32a694




[ToBTOpEHUE:
CEYEHUs,
pacCTOSHUS U
YTJIbI

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

68

https://lesson.edu.ru/my-
school/lesson/0f8f157b-355¢c-44b3-a168-
70a4250ad3b1?backUrl=https://urok.apkpro.
ru/&token=00d3c187bded0129a346af21affa
a6a9e375b1c38cf3d61632acf9035c32a694




11 KITACC

KoauuecTBO 4acoB
Ne Hanvienosanue JuiekTpoHHbIE (UG pPOBHbIE)
= pa3eNoB U TeM KonTpoas IIpakTn4
n/n Bcero | HbIe ecKHe o0pa3oBaTejibHbIE PeCypPChI
NPOrpamMMmsbl
padoTbI padoTsI
https://lesson.edu.ru/my-
1 T 12 school/lesson/1883b552-377f-4ab0-8bfa-
Clla BpalllCHUs 11ac51bdOeld?backUrl=https://urok.apkpro.
ru/&token=00d3c187bded0129a346af21affa
a6a9e375b1c38cf3d61632acf9035c32a694
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