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PabGouass mporpamma ydeOHOro kypca «l'eomeTpusi» 0a30BOro ypOBHS IJis
oOyuaromuxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepaibHOTO
rocyapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEAHET0 00111er0 00pa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUI, MPEBABISIEMBIX K MATEMATHUECKOMY
0o0pa30BaHUIO, U TPAAMIMI pOCCUICKOro oOpa3oBaHMs. Peanuszanus mporpamMmmsl
o0ecrnieunBaeT OBIAJCHUE KIIOYEBBIMA KOMIIETCHIIUSIMHU, COCTABIISIFOIIIMMHA OCHOBY
JUISL  CaMOpa3BUTUSI W HEMPEPBIBHOTO  O0pa3oBaHUs,  IEJIOCTHOCTH
OOIIEKYTbTYPHOTO, JMYHOCTHOTO U TIO3HABATENHLHOTO PA3BUTHUS JUYHOCTH
00y4Jarommxcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA



BaxxHocth ydeOHOro Kypca TE€OMETpUHM Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHMsl OOYyCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpPEIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHs T€OMETPUU B HAMpPABICHUM JIMYHOCTHOTO
paszButus oOyuaromuxcs, (opMUpOBaHHUA (HYHKIMOHAIBHOM MaTeMaTHYECKON
TPaMOTHOCTH, U3YUYECHUS APYTUX yU4eOHBIX TUCHUIUIMH. Pa3BuTHe y oOydaromumxcs
MPAaBWJIBHBIX MPEICTaBICHUNA O CYIIHOCTH W MPOUCXOXKICHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEATBHOTO W HJCAIBHOIO, XapaKTepe OTPAKECHMS
MaTeMaTUYECKOW HAYKOH SIBJIEHUU U MPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUHI
B CUCTEME HayK U POJIM MaTeMaTHYE€CKOT0 MOJICTUPOBAHUS B HAYYHOM MMO3HAHUU U
B IIPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaAIIUXCS, a
TaK)K€ KAuyeCTB MBILUICHHUs, HEOOXOJMMBIX [UIsl aJalnTalud B COBPEMEHHOM
o01IecTBe.

['eomeTpus sBisieTcss OJHUM W3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHHs, TaK KakK OOECIIEYMBAET BO3MOXKHOCTh M3YYEHHS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIIeHHE, (OpMUPYEMOE MpPU H3YYEHHH OO0YYarOoUIMMUCS
MOHSITUWHBIX OCHOB TEOMETPHUH U MOCTPOCHHUH LIETIOYKH JIOTUIECKUX YTBEPKICHHI
B XOJE pEIICHUS TEOMETPUYECKUX 3a]ady, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUIIOTE3bl  HEMOCPEACTBEHHO  HUCHOJB3YIOTCS ~ MpU  pPELIEHUH  3a]ad
€CTECTBEHHOHAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX O00JAcTsAX AeSITeNbHOCTH 4YenoBeka. OpueHTalMsi 4YesloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COUUaIbHOTO ObliTHA, (opma
OTPaXKEHHUSI OKPYXAIOUIero MHUpa, YCJIOBHE YCHEIIHOIO MO3HAHHUS M aKTHUBHOTO
npeobpazoBanusi  AecTBUTenbHOCTH.  OmepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEMHSET pa3Hbie BUABI YIEOHOU U TPYAOBOH NEATEIBHOCTH, SIBISETCS
OJHUM U3 MNpOo(ecCHOHATBHO BaXXKHBIX KauecTB, IOJTOMY akKTyallbHa 3ajada
dopMupoBaHus y  OOy4arOUIMXCS  NPOCTPAHCTBEHHOTO  MBIIUIEHUS — KakK
Pa3HOBUAHOCTH OOpPa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITEFHOCTH TT0 MHOTHM HAaITPABJICHHUSM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0OyueHuss — o00I1eo0pa3oBaTeIbHOE H OOMICKYJIBTYPHOE pa3BUTHE
oOy4Jaronuxcs yepe3 00ecrneueHne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTIb30BAHUS
CUCTEMATUYECKUX FT€OMETPUUYECKUX 3HAHUH U IEHCTBUMN, CIEIU(PUIHBIX TEOMETPUH,
BO3MOXXHOCTH YCHEIIHOTO MPOJOJDKEHHUs] 00pa3oBaHUs MO CHEIHATbHOCTSM, He
CBSI3aHHBIM C MPHUKJIAIHBIM HCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reomeTpuu Ha ©0a30BOM YpOBHE TNpeaHA3HAYCHA IJIs
00yJaromuXxcs CPEAHEH MIKOJbI, HE MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyTHEHUIM
Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JIOJIKHBI OCBOUTH OOIIME MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO



celu(pUKON reOMETPUN U HEOOXOIUMBIE ISl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro, 0HM UMEIOT BO3MOXHOCTh U3YUYUTh T€OMETpHIO OoJiee Tiry0oKo, eciu
B JlaJbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B TI'E€OMETPUYECKHX 3HAHUAX B
poecCUOHaNbHOM eI TeIbHOCTH.

JlocTmkeHre 1ead OCBOEHHUS MPOTrpaMMbl  00ECTIEUMBACTCS PEUICHHEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopUTETHBIMH 3ajadyaMyd  OCBOEHHMS  Kypca
«I"'eometpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

- (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

+ (opMupoBaHHE MPEICTABICHHS O MHOTOIPaHHUKAX U TeJIaX BpallleHUs KaK
O BAKHEWIIMX MAaTEMaTHYECKUX MOJENSIX, MO3BOJISIIOIIMX ONUCHIBaTh U
U3y4aTh pa3HbIC SABJICHUS OKPYXKAIOIIETO MUPAa;

- (opmupoBaHue yMeHHsS paclo3HaBaTh Ha YepTekax, MOJACIIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAILLICHHUS;

« OBJAJCHUE METOAAMH PEIICHMS 3aJa4 Ha NMOCTPOEHHUS Ha M300paKeHHSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

« (¢QopMupOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPaHHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAaMU;

« OBJIAICHUE  QAITOPUTMAMHU  PEHIEHUS  OCHOBHBIX  THIOB  3a]a4;
GbopMHpOBaHHE yMEHHUS MPOBOJUTH  HECIOXHBIE JOKa3aTelIbHbIE
pacCyXJeHUsl B XOJE€ pELICHUs CTEPEOMETPUYECKUX 3aJady M 3adad C
MPAKTUYECKUM COJIEPKAHUEM;

Pa3BUTHE UHTEIJUICKTYaJIbHBIX U TBOPYECKUX CTIOCOOHOCTEN 00yUarOIMUXCs,
MO3HABATEJIbHOM aKTUBHOCTHU, UCCIIE0BATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIUICHUS;

« (opmupoBanue PyHKIMOHAIBHONU I'PaMOTHOCTH, PEIEBAHTHOU F€OMETPHUU:
yMEHUE PAcO3HaBATh MPOSBIICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HECHHBIX CUTYyallUsX U NPU HU3YYEHUU
JIpPYyruX  y4eOHBIX  MPEIMETOB,  MPOSIBJICHUS  3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (POPMYyIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJENN, NPHUMEHATh OCBOCHHBIM TI€OMETPUYECKUI
anmapat g peuleHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHbIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMBbl SIBJIIETCS BKJIIOYEHUE B KYpC
CTEPEOMETPHUU B HAUaJIE €r0 U3YUYEHHUS 3a]1ay, PEIIAeMbIX Ha YPOBHE HUHTYUTUBHOTO
MO3HAHUS, W OMNpEACIEHHBIM 00pa30oM OpraHW30BaHHAs padOTa HaJ HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBILIUICHHUS,
CTUMYJIMPYET MPOTEKaHNE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY
U3YUYEHUIO ITPEIMETA.



[Ipenmourenue OoTAAETCA HATISAIHO-KOHCTPYKTUBHOMY METOy OOY4YEeHHUS, TO
€CTh TEOPETHYECKHME 3HAHHMS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH
IPEIMETHONIPAKTUYECKOW  JEATEIBHOCTH. Pa3Bute = mpOCTpPaHCTBEHHBIX
IPEJCTaBICHUN y ydalIuxcs B Kypce CTEpeOMETPUU MPOBOJUTCS 3a CUET pELICHUS
3a/lay Ha CO3[aHUE MPOCTPAHCTBEHHBIX OOpa3oB M 3a7ady Ha OINEPUPOBAHHE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3maHue o0Opaza MPOBOJUTCS C OMOPON Ha
HarJIsHOCTh, @ ONIEpUpPOBaHUE 00pPa30M — B YCIOBUSX OTBJIEUEHUS OT HAIJISTHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJIEP KAHUS.

OcHOBHBIE cozeprKaTenbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MuororpanHukn», «lIpsMbIe ¥ INIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus»,
«BekTophl 1 KOOpAUHATHI B IPOCTPAaHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUI
pacnpenensercs He TOJIBKO M0 COAepKaTeIbHbIM JIMHHM, HO U 110 rojlaM 00y4YeHus
Ha YpOBHE CPEAHEro 00IIero 00pa3oBaHuUs.

CopnepxaHue 00pa3oBaHUsl, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yibTaTam
OCBOEHHUSI paboyeil mporpaMMbl, paclpenenéHHbIM 10 TrojaM oO0y4yeHus,
CTPYKTYpUPOBAaHO TakuM o00pa3oM, uTOObl OBJQJEHHE TI€OMETPUUYECKUMHU
MOHATUSIMU U HABBIKAMHU OCYLIECTBIISIIOCH MOCIEAOBATEIBHO U MOCTYMATENbHO, C
COOJII0JIEHUEM NPHUHIIMIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIKCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MPEACTaBICHUN 00yYaromuxcs, pacuiupss U
yriayousist €€, o0pa3ysi IpOUHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Henemo B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.
COAEP KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMETpuHM. Touka, TMpsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHATHe 00 aKCMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacronokeHue mpsAMBIX B IIPOCTPAHCTBE: IEPECEKarolumecs,
MapajyieJibHble W CKpeIIMBarommMecs Impsmble. [lapauienbHOCTh NOpPSIMBIX U
IUDIOCKOCTEM B TMPOCTPAHCTBE: MapajulesibHbIE IIPAMBIE B  IPOCTPAHCTBE;
MAPAJVIENBHOCTh TPEX MPIMBIX; MAPAUIETBHOCTh MPSAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; VYTOJ MEXIy TMpPSIMBIMU B TPOCTPAHCTBE.
[TapaiuteTbHOCTB MIIIOCKOCTEN: NTapalyIEIbHbIC INIOCKOCTH; CBOMCTBA MAPAJUICIIBHBIX



wiockoctel. IIpocTeiimue mpocTpaHcTBeHHbIE (UTYPBI HA TMIIOCKOCTU: TETPadp,
KyO, mapasuiesienuIe];; HOCTPOEHUE CEUEHH.

[leprieHIUKYIJISIPHOCTD MPSIMOM M INIOCKOCTH: NEPIEHANKYJIIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MNpsAMBIC NapAJUICIbHBIE W INEPHEHIUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeEMa O NPsIMOM
NEPIECHINKYJIIPHONW TUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: Yroa MEXKIy INPsSMOU U
IUIOCKOCTBIO;  JABYTPaHHBIM  yroj, JMHEHHBIM yroja JBYI'PAaHHOIO  yIJa.
[lepneHAMKYIISp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH J0 IUIOCKOCTH, PACCTOSIHUE OT
OpsIMON /10 TJIOCKOCTH, MPOEKIHs (HUTYpHl Ha MIOCKOCTh. [lepneHuKynspHOCTb
IJIOCKOCTEN: NMPU3HAK NEPHEHIUKYIAPHOCTU IABYX IUIOCKOCTEH. Teopema o Tpéx
NEPIEHANKYIIAPaX.

MHoOrorpaHHuKHu

[IoHATHE MHOTOTPAHHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpmsma: n-yronbHas
npu3Ma; TPaHu U OCHOBAHHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IPU3MBI. [Tapamtenenunen, IPSIMOYTOJIBHBII
napajuleJienune]; U €ro cBoucTBa. Ilupamupa: n-yrosbHas NUpaMHaa, TPaHUA U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs U MOJIHASI HOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U
yCeu€HHas MNHMpaMHaa. OJEMEHThl TMpu3Mbl W nOupaMmuiabl. [IpaBuiibHBIE
MHOTOTPAHHHKU: TOHITHE NMPABWIBHOTO MHOTOTPaHHUMKA; ITPAaBWIbHAS IPU3Ma U
IIpaBWIbHAS MHUPAMHUJA; NPaBUJIbHAS TPEYroJibHAs NHUPAMUAA W IPABUIBHBIN
TeTpasap; KyO. IlpencraBieHue o NpaBUIBHBIX MHOTOTPaHHHUKAX: OKTa’jap,
noneka’ap u ukocasap. CeueHust Mpu3Mbl M MUPAMHUIBL.

CuMmMmeTprss B IIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTU. DJIEMEHTBI CAMMETPUH B TUPaAMUJAX, MApaJUIENeTUIEAaX, TPABUIbHBIX
MHOTOTPaHHHKAX.

Bbruncnenne 371€MEHTOB MHOTOIPAaHHUKOB: pEOpa, JuaroHalv, YIJIbL.
[Tnomans OOKOBOWM TMOBEPXHOCTH U TOJTHOW TOBEPXHOCTU MPSMON TIPHU3MBI,
IJI0IIAAb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpSAMOM npu3Msl. [nomans
OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUJIBHON NUpaMUAbl, TEOpeMa o
oI yceu€HHou mupamuasl. [Torstue 06 00béme. OO0BEM MUpaMUIBI, TIPU3MBL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOWIGHUS MEXIY IUIOIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus
HumuHapuyeckas TTOBEPXHOCTB, obOpazyrorue UMAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIMHAPUYECKON NOBEpXHOCTH. [lunmuHap: oOcCHOBaHHS U



OOKOBasi TOBEPXHOCTh, OOpa3ymoImIass W OCh; IUIONAAL OOKOBOW U TIOJTHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON moBepxHocTU. KoHyC: OCHOBaHME U BeplInHa, 00pa3yrolast
¥ OCh; TUIOIIAIb OOKOBOM ¥ TIOJTHOM IMMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIIHe
Y BBICOTA; OCHOBAaHMS U OOKOBasi OBEPXHOCTb.

Cdepa m map: ueHtp, paamyc, AMAMETp; IUIOMIAIb MOBEPXHOCTU C(hephl.
B3auMHoe pacniosnoxxenue chepbl U MII0OCKOCTH; KacaTelabHasi IUIOCKOCTh K cepe;
I01aab Chephl.

N306paxenne Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KOHyca.

KoMOuHanuu e BpaiieHus: 1 MHOTOIPaHHUKOB. MHOTOTrpaHHUK, ONMCAHHbBIN
okoJo cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIIICHHUS.

[Tonsarue 06 06béMe. OcHOBHBIEC CBOMCTBA 00BEMOB Tenl. Teopema 06 00béMeE
PSIMOYTOJILHOTO MapajuieienuIiea u cineAcTBus u3 He€. O0bEM UIUHAPA, KOHYCA.
O0BEM mapa u wiomaab cepsl.

[longoOuble Tenma B mpocTpaHcTBE. COOTHOIICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus nuinuHapa (MapauiebHO U MEPIEHANKYISIPHO OCH), CEUYEeHUS KOHYyCa
(mapasienbHOE OCHOBAHUIO U MIPOXOIAIIEe Yepe3 BEPILMHY), CEUECHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocT U B ipocTpaHcTBe. CI0KEHUE U BEIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHrne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemenue 3agad, CBA3AHHBIX C
IIPUMEHEHUEM IIPaBWJI JEUCTBUM C BeKkTopamu. [IpsimoyronsHas cucrema
KoOopauHaT B mpoctpaHcTBe. Koopaunatel Bekropa. IIpocreiimme 3amaum B
KOOpAMHATax. YTOJ MeXAy BekTopaMu. CKaJISIpHOE MPOU3BEAECHUE BEKTOPOB.
Brluncnenne yrioB MexAy MPSIMBIMU U TUIOCKOCTSIMHU. KOOpJIMHATHO-BEKTOPHBIN
METOJ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO TIpeIMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'paxkianckoe BocnuTaHue: cPOPMUPOBAHHOCTHIO TPAKTAHCKON TO3UITUU
0Oy4Jaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO UJI€HA POCCHUHCKOTO OOIIECTBa,
MPEACTAaBICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3THYHBIX
CTPYKTYD, SIBICHUH, MPOLIEAYpP TPaXAAHCKOTO 0011ecTBa (BEIOOPHI, ONIPOCH U TIp.),
YMEHHEM B3aUMOJIEUCTBOBATH C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUHU C UX
byHKIUAMU u Ha3HAYCHUEM. IlaTpuoTuyeckoe BOCNIUTAHHE:
c(hOPMHUPOBAHHOCTBIO POCCHUMCKON TpakIaHCKOW WJIEHTUYHOCTH, YBaXEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUIUCKON MAaTeMaTHUKH, ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUICKON MaTEMATUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ITHX JOCTIKEHUHM B JIPYTUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAaHHEM JyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoaa;
chOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKHU U €SI TEIbHOCTHIO
y4€HOTO; OCO3HAHMEM JIMYHOTIO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO OYIYIIETO.
JcTeTHYECKOEe BOCNMHMTAHUE: ACTCTUUECKUM OTHOIICHHEM K MHpPY, BKJIIOUast
ACTETUKY MAaTeMAaTHUYEeCKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH,
paccyXI€HUN; BOCIPUUMYHMBOCTBIO K MATEMATHYECKUM ACHEKTaM pPa3IN4HbIX
BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

chOpPMHPOBAHHOCTHIO YMEHHS TMPUMEHSTh MaTeMaTUYeCKHe 3HAHHUS B
WHTEpecax 3J0pOBOTO M OE30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHUU U
OTIIbIXa, peryiisapHas pu3nuecKasi akTUBHOCTS); PU3UUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN €S TEIbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYHy, OCO3HAaHHWEM IIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  cepam  mpodeCCHOHANBHOW  JEATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TMPUJIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccud U peaJu30BBIBAaTh COOCTBEHHBIC >KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHM4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.



JKOJIOTHYECKOEe BOCIHTAHUHE: C(POPMHUPOBAHHOCTHIO  3KOJOTHYECKOU
KyJbTYpbl, MOHMMAaHUEM BIIMSHUS COLMAIIBHO-3KOHOMUYECKUX IPOLIECCOB Ha
COCTOSIHHE MTPUPOJHOM U COLUAIIBHOMN Cpezibl, 0CO3HAHUEM IJI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOJIEM; OpPUEHTALMEN Ha IPUMEHEHUE MaTeMaTUUYECKUX 3HAHUM
JUISL pELIeHMs 3a7a4 B 00JaCTH OKPY’KAIOIIEH cpeibl, INIAHUPOBAHUS MOCTYIIKOB U
OLICHKM HX BO3MOXHBIX IOCJIEACTBUI i1 OKpyxarouieil cpenbl. LlemHocTH
HAY4YHOI'0 ITO3HAHHUA:

C()OPMUPOBAHHOCTHI0 MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH U  OOIIECTBEHHOW TMPAKTUKH, TMOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak cgepbl YelOBEUYEeCKOW IEesTENbHOCTH, STaloB €&
pPa3BUTUSA W 3HAYMMOCTH JUIA Pa3BUTUSA LMBWIN3ALUHU; OBJIAJCHHUEM SI3BIKOM
MaTE€MaTUKM ¥ MaTeMaTH4YeCKOW KyJIbTypOHM KaK CpEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYIO W HUCCIENOBATEIBCKYIO JESITEIbHOCTD
WHIUBUYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHUS IMPOrPaMMbl yu4eOHOrO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
HO3HABAMEIbHBIMU  OCLCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvnvie  no3naeamenvmvle  Oelicmeus,  obecneuugaom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NpoOYecco8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpyJcawuje2o  Mupa,  HpuUMeHeHue  JI02UYeCcKUX,
uccied08amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble Jjornyeckue aeiicTBUS:

+  BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHHH MEXIy MOHATHUIMH; (POpMyIUpPOBaATH
OMpeNeNICcHUs]  MOHATUH; yCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJ1accu(UKaluy, OCHOBAaHUS JUIsl OOOOUIEHUS M CpPAaBHEHHUS, KpUTEPUU
MPOBOANMOTO aHAJIN3a;

«  BOCHpPUHUMATH, (HOPMYJHpPOBaTH U  MNPEOOPA3OBBIBATH  CYXKICHMUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

« BBISBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (¢akTax, JAaHHBIX, HAOJTIOJCHUSX U YTBEPKICHUSX;
npeuiaraTh KpUTEPHUH IS BBISIBIICHHUS 3aKOHOMEPHOCTEN M IPOTUBOPEYHIL;

 JieJaTh BBIBOJBI C HWCIIOJB30BAHWEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;



MIPOBOIUTH CaMOCTOSATENILHO JIOKA3aTebCTBA MaTEMaTUYECKHUX
YTBEPKJICHUM (MpsSMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KIEHUS U BBIBOJBL

BBHIOMpaTh CIOCOO pemieHus y4eOHOM 3anaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HaWbOOIee TMOAXOAAIINN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

HCIIOJIB30BaTh BOIMPOCHI KaK HCCIIEI0BATEIbCKUNA WHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH CaMOCTOSITEIIBHO CILJITAaHUPOBAHHBIN AKCIICPUMEHT,
UCCIICIOBAHUE T[10 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYE€CKOTO
0o0beKTa, SBJICHUSA, TMpOIEeCcCca, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMH, SIBJICHUSMH, IPOIIECCAMU;

CaMOCTOSITETILHO (hOPMYJIUPOBATH OOOOIICHHUS M BBIBOBI 110 pe3ysibTaTaM
MPOBEJAEHHOTO HAOIOACHUS, MCCIIEIOBaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIpoIlecca, a TaKXKE BBIABUTATh
MIPETIOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ unpopmaumeii:

2)

BBISIBIIATH Je(ULUTHI MH(GOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIIPOC U JJIsI pEUICHUS 3a/1auH;
BbIOMpaTh  MHPOpPMALMI0O W3  UCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;
CTPYKTYPHPOBaTh MH(POpPMALMIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUueCcKH;
OLICHMBATh HaJEKHOCTD uHbOopMauu 1o
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KoMMmyHnukamueHvle Oeticmeus,  obecneuusaiom

chopMUpo8aHHOCmMb COYUATLHBIX HABLIKOG 0Oyuatowuxcs. Ob1eHue:

BOCIIPUHUMATh U POPMYIIUPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LIEJISIMU OOILIEHUS; SICHO, TOYHO, IPaMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHMUSI
B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJjaul, KOMMEHTHPOBATh MOJYyYEHHBIN PE3yIIbTaT;

B X0/ 00CYKIEHHS 3a7jaBaTh BOIPOCHI IO CYIIECTBY O0CYKIAEMOU TEMBI,
po0JIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HALIEJIEHHbIE HA TTOUCK
pEelIeHus; COMOCTaBIATh CBOU CYXIECHHUS C CYXACHUSIMHU JAPYTHUX



YYaCTHUKOB JHasiora, oOHapyXUBaTh Pa3JIMYME M CXOJCTBO MO3UIIMIA; B
KOpPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
OpEJCTaBIsITh  pE3yNbTaThl  pEUIeHWs  33Jayd,  DKCIEPUMEHTa,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENILHO BEIOUPAaTh (POPMAT BBICTYILICHHUS
c yuéroM 3aJay MPE3CHTAlud M  OCOOCHHOCTEH  ayAMTOPHH.
CoTpyaHu4ecTBO:

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUyaTbHON
paboOThl MpU pelieHnH Y4YeOHBbIX 3a7ad; NMPUHUMATh LElNb COBMECTHOU
NEATEIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacmpenenatb BHIbI paboOT, JOrOBApUBATHCS, OOCYXKIATh MPOIECC H
pe3ynbTaT padoThl; 00001IaTh MHCHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBLIX (hopmax paboThl (00CykaeHus, 0OMEH MHEHUA,
«MO3TOBbIE WITYPMBD» W HHBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBUS C IPYTUMHU YJICHAMH KOMaH 1bl; OLICHUBATh
KayeCcTBO CBOEro BKJIaga B OOHIMM MPOAYKT TIO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pezynamuensle Oeticmaus, obecneuusaiom hopmuposarue
CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJISATh IUIAH, AJITOPUTM PEIICHUS 3a]]a4l, BHIOUPATh CIIOCO0 peIieHus
C Yy4ETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C Y4ETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATENHLHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMHU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCa U pe3yibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPHU PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEIHM U YCIOBHUSIM, OOBICHSTH
MPUYXHBI TOCTHXKEHUSI WM HEJOCTHXKEHUS PE3yJbTAaTOB JAECATEIIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMasi, IIIOCKOCTb.



[IpuMEHATh aKCMOMBI CTEPEOMETPUM W CIEACTBUS M3 HHUX NpPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPAJUIEIIBHOCTh U MEPHEHAUKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccudpuinmpoBaTe B3aMMHOE pAacloOiOKEHHE MPsIMBbIX MU IUIOCKOCTEM B
IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: ABYTPAHHBII yroJ1, TPaHu JBYTPAHHOTO yTiia, pedpo
JBYTPAHHOTO yIja; JHMHEWHBIA yroa JBYI'PAaHHOIO yIJIa; TIpaaycHas Mepa
JBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIIYKIBIA W  HEBBITYKJIbIN
MHOT'OIPAHHHK, 3JIEMEHTBl MHOTOTpaHHUKA, PABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHUKOB (MMHMpaMuja; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHHUS Ui
KJacCU(pUKaUuU (BBIIYKJIbIE M HEBBINTYKJIbIE MHOTOTPAaHHUKH; IpaBUJIbHbIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuICICIUIEAbI).

OnepupoBaTh NOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

CTpouTh ce4eHHsI MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBIIIOJIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHM3Y.

PemaTe 3a7aun Ha HaX0JICHUE T€OMETPUUECKUX BETUYHUH MO 00pa3lam Uiu
QITOpUTMaM, NPHUMEHSS HW3BECTHbIE AHAIMTHYECKHME METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHYECKUX 33Ja4 Ha BBIYMCIICHHE PACCTOSTHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JO TMpsIMOH, OT TOYKM JO TIUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemars 3ajaun Ha HaX0XKJIEHUE FEOMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
QITOpUTMaM, NPHUMEHSS HW3BECTHbIE AHAIMTHYECKHME METOJAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKUX 3aJady Ha  BBIYUCIEHUE YIJOB  MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy HpsIMOM U  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U TUIOIIAIM MOBEPXHOCTEN MHOTIOIpPaHHUKOB (TMpU3Ma,
nupamMua) c IpuMeHEeHUEM (OPMYIT; BBIYUCIIATh COOTHOIICHHS MEXIY TUIONIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTth MOHATHSAMHU: CUMMETPHUS B MPOCTPAHCTBE; ILIEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HWHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPE/ICTABICHHYIO Ha YepTexkax U
PUCYHKaX.



[TpumeHsaTh TeoMeTprudecKre GaKThl sl PEIICHHS CTEPEOMETPUUIECKUX 3a1ad,
MIPEANOJIArafoIX HECKOJIBKO IIaroB PEIICHUS, €CIU YCIOBUS IPUMEHEHUS 33JaHbI
B SIBHOH (hopme.

[TpuMeHsITH pocTeuIme IPOTpaMMHBIC CpeacTBa U
AJIEKTPOHHOKOMMYHUKAIIMOHHBIE CHUCTEMBI TIPU PEIICHUH CTEPEOMETPUICCKUX
3amad.

[IpuBoaMTH MpPUMEPHI MAaTEMATHYECKHX 3aKOHOMEPHOCTEW B MPHUPOIE U
KU3HU, paclio3HaBaTh MPOSBJICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[TpuMeHSTh MONyYCHHBIE 3HAHUS Ha TPAKTHKE: aHAIM3HPOBATh peajbHBIC
CUTyallii W TPUMEHSATh W3YYCHHBIC IOHSATHS B TIPOIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCcKu CHOPMYITHPOBAHHONW TMPOOJEMBI, MOJEIUPOBATh PEATbHBIC
CUTyalldd Ha s3BIKE TEOMETPUHU, UCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHSATUHN U TEOpEeM, allrapaTa ainreopbl; penarhb
MIPAKTUICCKUC 3a/1a9H, CBA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITUIHH.

11 KVIACC

OnepupoBaTh MNOHATHSAMHU: UWIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroOIIUe
WIMHIPUYECKON MOBEPXHOCTHU; IMJIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrouine
KOHUYECKON OBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LMIUHAP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBON CErMEHT, OCHOBAHHE CETMEHTa, BBICOTA
CErMEHTA; IIAPOBOM CIIOM, OCHOBAHME IIAPOBOTO CJOSA, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Bbruncnsate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEW Tel  BpalleHHUs,
reOMETPUYECKUX TeJl C TpUMEHEHUEM (HopMyI.

OnepupoBaTh NOHATUSMU: MHOTOIPAHHUK, BIMCAHHBIN B c(pepy U OMUCaHHBIH
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPALCHHUS.

Bb4ucnsTh COOTHOLIEHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEW U 00bEMaMu
MOJ00HBIX TE.

N300paxxkarb u3ydyaemble (GUTYpbl OT PYKH M C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MIIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPALCHHUS.

W3Bnekatb, HHTEPHpPETUPOBATH U MpeoOpazoBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPE/ICTABICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.



BhITIONTHATE  IEWCTBUSI  CIIOKEHHUSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBICHATH, KAKUMH CBOMCTBAMH OHU 00JI1aI0T.

[TpumeHsTh TpaBUIIO MapajuIeIeIuIeaa.

OnepupoBaTh NOHATUSAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJIYyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMH, CKaSIPHOE TTPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE W KOMILUTAHAPHBIC
BEKTOPBHI.

HaxoauTh CyMMy BEKTOPOB M TIPOM3BEICHNE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpPaMH, CKAISIPHOE TMPOM3BEACHHWE, paCKIaJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPAMHAT.

[TpumensaTs reoMeTpudeckue GaKThl ISl PEIICHHS] CTEPEOMETPUICCKUX 3a/1ad,
MIPEANOoJaralonX HECKOJIbKO IIaroB PEIIeHUs, €CIU YCIOBUS IPUMEHEHUS 3a/JaHbI
B sIBHOU (popme.

Pemates  mpocreiime — reoMeTpuueckue — 3aaud  Ha  [PUMEHEHHUE
BEKTOPHOKOOPUHATHOTO METO/IA.

Pemares 3amaum Ha TOKa3aTENIbCTBO MATEMATHYECKWX OTHOIIECHUH U
HAXOXKJICHUE TEOMETPUUYECKHUX BEJIMUMH 10 00pa3laM Wid alfOPUTMaM, PUMEHSIS
W3BECTHBIC METOJIbI IIPU PEIICHUU CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[TpumensTh pocTenime MporpaMMHBIE cpelcTBa u
AJIEKTPOHHOKOMMYHUKAIIMOHHBIE CHCTEMBI TIPU PEIICHHH CTEPEOMETPUICCKUX
3amad.

[IpuBoauTH TpUMEpPHI MAaTEMATHYECKHX 3aKOHOMEPHOCTEW B MpHUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOJTy4YeHHbIE 3HAHMS Ha TMPAKTUKE: aHAIU3UPOBATH pPEAJIbHbBIC
CUTyalli W TIPUMEHSATh HW3YYCHHBIC TOHATHUS B TIPOIECCE ITOMCKA PEIICHUS
MaTeMaTU4eCKhn CHOPMYITHPOBAHHONH TMPOOJEMBI, MOJCIUPOBATh pPEaTbHBIC
CUTyallu Ha S3bIKE TEOMETPHH, UCCIIEeNIOBaTh TIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM TCOMETPUUYECKHX MMOHATHH U TEOpEeM, armapara aareOpsl; penaTh
MPaKTUYECKUE 3a/1aUH, CBSI3aHHBIC C HAXOXKIECHUEM I€OMETPUUCCKUX BEITUIHH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KouuyecTBo JJIeKTPOHHBIE
Ne HaumeHnoBaHue pa3aesioB U TeM (muposrie)
Opa3oBaTeJibHbIE
n/n NPOrpamMMbl 0
Beero Konrpoabnbsie IIpakTHyeckue pecype
padoThI padoThI
1 BBeneHue B ctepeoMeTpuio 10
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 [TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN 12 !
[lepneHIUKYIAPHOCTD MPSMBIX U

3 IIJIOCKOCTEN 12
4 VYTIubl MeXAY MPSAMBIMU U IUIOCKOCTSAMH 10 1
5 MHororpanHuk# 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KUIIACC

KoumnuectBo DJIeKTPOHHbIE
N i/ HaumeHoBaHue pa3iesioB U TeM 4yacos (uudpossbie)
(1)
@ NporpamMmblI IpakTnyeckue | o0pa3oBaTelbHbIE
Kourposbusie padoThI pecypcbl
Bcero padoThbI




1 Tena BpameHus 12

2 OOBEMEBI TEN 5

3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10

A [ToBTOpeHME, 0606III€HIEG, ;
CHUCTEMaTHU3aIlis 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







HOYPOYHOE IVTAHUPOBAHUME 10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO

Bcero

KoHnTpoubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBbIE MIOHATHUS CTEPEOMETPUU:
TOYKa, IIpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuia nzo0pakeHus
Ha PUCYHKaX: U300paKeHUs
HJIOCKOCTCI;'I, napaajiCIbHbIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

IlonsTus: NepeceKaromumecs mIoCKOoCTH,
nepeceKkarommecs npsaMast v rjiI0CKOCTb

IlousTus: MEPECCKArOIMECS IIIOCKOCTH,
InepeCceKaromumecs npsamMas U rmiI0CKOCTb

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MTPOEKITMOHHBIX YEPTEKAX

HauanpHabie cBenenus o kyoe u
MMUPAMUIE, UX PA3BEPTKU U MOJEIIH.
CeueHnst MHOTOIPaHHUKOB

HauanbHble cBefieHus 0 KyOe u
nUpaMyuie, UX pa3BEPTKH U MOJIEIH.
CeueHnst MHOTOIPaHHUKOB




TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

TToHsaTHEe 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

10

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHUS M3 HUX

11

B3anMHOE pacniosiokeHue NpsIMbIX B
IIPOCTPAHCTBE: IIEpeceKaroIuecs,
HapajieNIbHbIe U CKPEIINBAIOLINECs
HpsIMBIE

12

HapaJ'IJ'IGJ'IBHOCTB MMPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC: MAapaJIJICJIbHBIC ITPAMBIC
B IIPOCTPAHCTBEC; NMAapaJlJICJIIbHOCTD TpéX
MMPAMBIX

13

HapaJ'IJ'ICJIBHOCTB MpsAMBIX U ILIOCKOCTEH
B IIPOCTPAHCTBC! HapaJ'IJICJ'IBHOCTB
HpHMOfI " ITJIIOCKOCTHU

14

Vel ¢ COHaITpaBJICHHBIMU CTOPOHAMU

15

Yros Mexay NpsMbIMU B TPOCTPAHCTBE

16

VYroa Mexay npsiMbIMU B IPOCTPaHCTBE




[TapamienbHOCTD IIJIOCKOCTEM:

17
napauleJIbHbIE IJI0OCKOCTH

18 CBolicTBa napauiesIbHBIX INIOCKOCTEH
[Ipocreiinne npocTpaHCTBEHHbBIE

19 (GUrypsl Ha MIOCKOCTU: TETPa’ap, KyO,
napauleJenunes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTtponsnast padora o reme "[Ipsimbie

22 U TUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
IlepneH AUKYIAPHOCTD MPAMON U

23 IUIOCKOCTH: MEPIEHANKYIISPHBIE NPSMBIE
B IIPOCTPAHCTBE

Y [Tpsimble NENENNCHINGISE u
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

5 [Ipsimele napajulesIbHbIe u

3 NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH
5 [Ipu3Hak nepneHMKyISIpPHOCTH NPSMON
6 1 TUIOCKOCTH

[Ipu3Hak nepneHMKyISIpPHOCTH NPSIMON

27 Y TUIOCKOCTH

-8 TeopeMa 0 psIMO¥ ITEPIIEHAUKYIISIPHOU

IIJIOCKOCTH




29

TeopeMa 0 npsIMOM ITEPIIEHAUKYIISIPHOU
IUIOCKOCTH

30

TeopeMa 0 psIMO¥ ITEPIIEHAUKYIISIPHOU
IUIOCKOCTH

31

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 TUIOCKOCTH,
paccTosiHUE OT IPSIMOM 10 TUIOCKOCTH

32

[IepnieHauKyIsp U HAKIOHHBIE!
pPacCTOsIHUE OT TOYKH O IIJIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TUNIOCKOCTH

33

[IepnieHauKyIsp U HAKIOHHBIE!
paccTositHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NMPSAMOM 10 MIIOCKOCTH

34

[TepnieHUKYISAp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 TUNIOCKOCTH

35

VYTI1Bl B IPOCTPAHCTBE: YIOJI MEXAY
MPSIMOM M TNIOCKOCTBIO

36

JIByrpaHHBIN yroJI, TMHEHHBIN yroi
JIBYTPaHHOI'O yTIJla

37

JIByrpaHHBIN yroJI, TMHEHHBIN yroj
JIBYTPaHHOI'O yTIJIa

38

[lepnieHqUKYASIPHOCTD IJIOCKOCTEH:
NpHU3HAK HEPIECHIUKYIAPHOCTH IBYX
IUIOCKOCTEH




39

[IepnieHAUKyYIAPHOCTD INIOCKOCTEN:
HNpU3HAK NEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40

[leprieHAMKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIECHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

41

Teopema 0 TpEX nepHneHAUKYIIPax

42

Teopema 0 TpEX nepneHIUKYIISIpax

43

Teopema o0 TpEX NepHEHAUKYIApaAX

44

KonTtponbsHas pabora mo Temam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
riockocTe" u "YTibl MeXAYy IPSIMBIMU
U TUIOCKOCTSIMH"

45

ITorsarue MHOI'OrpaHHrKa, OCHOBHBEIC
3JICMCHTBI MHOI'OI'PAaHHWKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH, pa3BépTKa
MHOI'OrpaHHHUKa

46

IIpu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IpsIMast U
HAKJIOHHAs MTPU3MBbI; OOKOBasl U MOJIHAS
MTOBEPXHOCTh MTPU3MBI

47

[Tapamnenenunen, IpsAMOYIrOJIbHBIN
napajulesIeuIe] U ero CBOMCTBa




48

IInpamMua: n-yrojgpHast NIMpaMuaa, IPaHu
¥ OCHOBaHUE NMUPaMHUJBI; OOKOBAs U
IIOJIHASI [IOBEPXHOCTh IIMPAMHU/IBI;
IIpaBUJIbHAS U YCEUYEHHAS TUPAMUIA

49

[IpaBuiIbHBIE MHOTOIPAHHUKU: ITIOHSATHE
IIPaBUIILHOTO MHOTOI'PaHHHUKA,;
IIpaBUJIbHAS NIPU3Ma U NIPABUJIbHAS
nMpamMua; IpaBuiIbHas TPEYTrOJIbHAas
NUpaMuJia ¥ MPaBUIIbHBIN TETPadaAp; KyO

50

Hpe,I[CTaBJ'IeHI/IC O ITPaBUJIbHBIX
MHOI'OI'paHHHUKAaX: OKTasaAp, J0ACKa’Ap U
HKOCasJIp.

51

CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, MPSIMOW,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B
nupamuaax, napauiejaenunenax,
MPaBUIIbHBIX MHOTOTPaHHUKAX

52

Boruncnenue anemMeHToB
MHOT'OT'pPaHHHUKOB: pEOpa, TnaroHaiy,
YTJIBI

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU IIPSIMOM IPU3MBI,
IUIOIAAb OCHOBAHUIA, TeopeMa 0 OOKOBOH
IIOBEPXHOCTU IIPSIMOM IPU3MBI




[Tnomans 60KOBOI MOBEPXHOCTH U
IMMOBCPXHOCTHU HpaBI/IHBHOI\/JI nupamMubl,

54 TeopeMa O IO OOKOBOMH 1
IIOBEPXHOCTU YCEUEHHOU ITUPAMUIBI
KonrtponbHas pabora no reme
55 "MHororpaHHuku" 1
56 [Tonsarue 06 06bEMeE 1
57 O0bEM nupamMuIbl 1
58 O0bEM upamuIbl 1
59 O0BEM TUpaMuIbI 1
60 O0BEM TUpamMu bl 1
61 O06BEM npu3MBbI 1
62 O06BEM npu3MBbI 1
63 O06BEM IPU3MBI 1
KonrtponbHas pabora no reme "O6bEMBI
64 MHOTOTPaHHHUKOB" 1
[ToBTOpeHue, 0600IIEHNE
65 cucremaTtusanus 3Hanuil. [loctpoenne 1

CEYECHHMI B MHOTOI'PAaHHHKE




66

[ToBTOpenue, 0600IICHNE
cucreMaTru3anus 3HaHui. Beruucienue
PacCCTOSIHUM: MEXKIY ABYMs TOUKaMHU, OT
TOYKH J0 IPSMOM, OT TOUKH J10
IIJIOCKOCTH, MEXKy CKPEILIMBAIOIIUMHUCS
PSIMBIMU

67

HroroBas koHTpobHAs paboTa

68

[ToBTrOpenue, 0600IICHNE
cHCcTeMaTH3anus 3HaHu. Berancienne
YIJIOB: MEXKY CKpPEIIUBAIOINMUC
MPSIMBIMU, MEXTY TIPSIMOI 1
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXKY ITIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

11 KJIACC

Ne i/

Tema ypoka

KoaunuectBo

Bcero

KonTtpoabHubie
padoTbl

IIpakTH4eckue
padoTbl

JlaTa
U3YyUYCHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib IOBEPXHOCTH Chephl

Bsaumnoe pacnonoxenue chepsl 1
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
chepe; uiomaasb cheps




N3ob6paxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

HunuHapudeckas TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIECKON
MMOBEPXHOCTHU, OCh IMJIMHIPUICCKOMN
MMOBEPXHOCTH

HunuHap: ocHOBaHMS B OOKOBas
MOBEPXHOCTh, 00pa3ymoIlas 1 och;
Iomaas OOKOBOU M IOJHOM
MTOBEPXHOCTH

N300parkeHne nuImHApa Ha
IJIOCKOCTH. Pa3BépTka munuHapa.
Ceuenust nunuHApa (MIIOCKOCTHIO,
MapasieIbHON UIn
MEPIEeHIUKYJIIPHON OCH LIMJIUH/PA)

Konnueckas noBEpXHOCTB,
oOpa3zyromire KOHHIeCKOu

IIOBEPXHOCTH, OCb W  BEpIIMHA
KOHHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHuE U BepIINHA,
oOpa3yrolias 1 0Cb; IUIOLa b OOKOBOH
U TIOJTHOW MTOBEPXHOCTHU

VY ceu€HHbI KOHYC: 00pa3yronue u
BBICOTA; OCHOBaHMs U OOKOBasI
ITOBEPXHOCTh




N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (III0CKOCTBIO, NapajlIeIbHON
OCHOBAHHUIO, U INIOCKOCTHIO,
IIPOXO/ALIEH Yepe3 BEPIIUHY)

. KomOunanws ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMMCAaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B
MHOTOTPaHHUK WIN B TEJIO BPALIECHUS

3 [Tonstue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 OO0bEM MIMH]Ipa, KOHYyCa

15 O06BEéM mapa u riomazb chepsl
[TotoGHBIE TENa B TPOCTPAHCTBE.
CooTHoOUIeHUsT MEXKAY IUIOLIAIMU

16 MOBEPXHOCTEN, 00BEMaMH MOAOOHBIX
Ten

17 KonrtponbHas pabora no temam "Tena
BpaieHus" u "O6beMsl Ten"

| BexkTtop Ha mimockocTH U B

8 MIPOCTPAHCTBE
19 CnokxeHue ¥ BBIUUTaHUE BEKTOPOB
20 YMHOXEHUE BEKTOpa Ha YHUCIIO




21

Pasnoxxenne  Bekropa 10 TpéM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuio
napajuiesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCHCTBUM C
BEKTOPaMHU

23

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beluucnenue yrios Mexy IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHatHO-BEKTOPHBINA METOT ITPU
pPELIEHNH T€OMETPUYECKUX 3a1a4

27

KonrtponbHas pabora no Teme
"BexTophl 1 KOOpAMHATHI B
npocrpaHcrae”

28

[ToBTOpeHme, 0600mEeHNE U
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpeHue, 06001IeHNE 1
cucremMaru3anus 3HaHuin. OCHOBHbBIE




burypsl, pakThbl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEHME, 0000IICHUE U

30 cUCTeMaTH3alus 3HaHUH. 3a1aun 1
IUIAHUMETPUH U METOIbI UX PELICHUS
[ToBTOpEeHME, 0000IICHUE U

31 cucTeMaTH3anus 3HaHui. 3a1a4n 1
IUITAHUMETPUH U METOBI X PELICHUS
[ToBTOpeHnue, 0600IICHNE U
cucremaru3anus 3HaHui. OCHOBHBIE

32 ¢Gurypsl, hakThl, TCOPEMBbI Kypca 1
CTepEOMETPUH

33 HToroBas KOHTpOJIbHAsA paboTa 1

34 [ToBTOpenue, o6o0IIEeHNE U
CHCTeMaTH3alus 3HaAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YYHEHUKA

* MaTtemaTuka: anrebpa v Hayaia MaTeMaTHUECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByry3oB B.®., Kagomues C.b. u

npyrue, AkimonepHoe oomectBo «M3aarensctBo «IIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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