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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpusi» 6a30BOro ypoBHS st
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMYy O00pa3oBaHUIO, M TPAAUIMN POCCHUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTUs oOydaromuxcs, GopMupoBaHUS (PYHKIHMOHATIBHOW MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPABWIBHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHUH PEAIBHOIO M HICAIBHOI0, XapaKTepe OTPaKEHHS
MaTeMaTUYECKOW HAYKOH SIBJIEHUU U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJIECIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOIUMBIX [JIsi aJanTallid B COBPEMEHHOM
oO1ecTBE.

['eomeTtpust siBisieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrmeyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUUIUINH €CTECTBEHHO-HAYYHON HAIIPABIEHHOCTH, TAK U TyMaHUTapHOM.

Jlormueckoe MbIlUIEHHE, (OpMHUpPYyEMOEe MpPU H3YYEHHH OOYyYaroIIUMUCA
MOHATUMHBIX OCHOB TEOMETPUU U MTOCTPOCHUU IETTOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€¢ pELIECHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0MacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPYKAIOLIEr0 MHUPA, YCIOBUE YCHEIIHOTO IMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM €S TENbHOCTH, SBIISIETCS



OJHUM M3 TPO(ECCHOHATBHO BaXHBIX KAdyeCcTB, IMO3TOMY aKTyalbHa 3ajadya
dopMupoBaHus y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHUS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl yueOHOro kypca «l'eomeTpuss» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOIIEKYIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOXHOCTH MPUOOPETEHUS U UCTIOTb30BaHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, creunu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA MJIs
00yJarouXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUMA
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMaTUYECKUE YMEHUS, CBI3aHHBIE CO
cenn(PUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOKHOCTH H3yYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKHX 3HAHHUIX B
npo(hecCUOHABHOM NeATENbHOCTH.

JlocTmkeHre LelnM OCBOCHHUS MPOrpaMMbl 0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHBIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE MPEICTABICHUS O TE€OMETPUM KaK YacTh MHUPOBOIl

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM,;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX M TeJlaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha uYepTexax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTHUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



o (dopmupoBanue GYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus PAKTUKO-OPUEHTUPOBAHHBIX 3ajad4,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJYYEHHbBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUM B HAYaJI€ €r0 U3yUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTHBHOTO
NO3HAHUSA, U OINpPEAEIIEHHBIM 00pa3oM OpraHM30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKAaHNE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAbHEUIIEMY
U3YYECHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MIPOCTPAHCTBEHHBIX O0pa30B M 3a7a4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NIPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copepikarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensercs He TOJIbKO M0 COAEPKAaTEeIbHbIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CpEIHET0 00111ero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil TMporpaMMmbl, pacHopeAci€HHbIM IO TojaM OOy4YeHHs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATEIBHO, C
COOJTIO/ICHUEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNA OOYy4aroUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHble MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Henenro B 10 knacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue MpsMBIX B MPOCTPAHCTBE: IE€pECEKaroUIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapasienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapaUie/ibHble TMpsSMbIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJIECHHBIMU CTOPOHAMM;, Yrod MEXIy NpsIMbBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apaliebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifue npocTpaHCTBEHHBIE (DUTYpPHI HA TJIOCKOCTU: TETpa’ap,
KyO, TapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIC B
MPOCTPAHCTBE, NpsMbIE MapajljieIbHbIE M MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTH MPSAMOM U IUIOCKOCTH, Teopema O MpsSMou
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOTO  yIJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MPOEKIIHS (GUTYPBI HA TNIOCKOCTh. [lepneHuKyaspHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEeHIUKYISIPHOCTH JBYX IUIOCKOcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSIMOYTOJIbHBI
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
ycedéHHasi mnupamMuaa. OJIEMEHTbl TpU3Mbl W TUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUWKA; NMpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MHPAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMmeTpuss B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, TMPSIMOM,
MJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUPAMHIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JUaroHaiu, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOLIAb OCHOBaHUH, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPSAMOM Npu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpalmenus

[HunuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh LIWJIMHIPUYECKON MOBEpXHOCTU. LlWnmMHIOp: oOcHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHMUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: ocCHOBaHUE U BepIilMHA, 00pa3yrolasi
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
II01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTTMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGupie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH ), CEYEHUs KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. C10KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € Bekropamu. IIpsmoyroisbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. [lpocreitmiue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalasipHOE MPOU3BEIEHUE BEKTOPOB.



BerunciieHre yrioB Mexay IMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUHCKOrO0 OONIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLMAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMHA 1 HA3HAUYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3TUX JOCTHKEHUWA B JIPYrUX HAayKaX, TEXHOJOTHUAX, cepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTMKEHU HAYKHU U JEATEIIBHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOoe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM00Opa30BaHUIO HA TPOTSIKEHUU BCEH JKMU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-DPKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJHON U COLMAIBHON
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHYECKHX TpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IIMBWIM3ALMH; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOTrO MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  obecneyuarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00Oyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUN MEXAYy MOHATUAMU, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATHh BOIPOCHI KaK MCCIEAOBATEIbCKUI HHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOpPEUYUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOIOJEHUS, UCCIEAOBAHMS, OLEHHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBIABIITH Ae(PUIMUTHI HH()OPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HMCTOYHHKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpapruecK;

e OLECHUBATH HaAEKHOCTD uH(bopMauu o CaMOCTOSTEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0JI¢ 0OCY>KJICHHS 3a7aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHHU4YeCcTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU peuIeHUU YYEeOHBIX 3a/lay; MPUHHUMATH I€Jdh COBMECTHOMN
NEeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensiaTth BUABI padOT, JOrOBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOICH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYkIeHHS], 0OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaja B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuusepcanvnuvie pecynamuensle Oelicmausi, obecnevusaom hopmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 pelIeHuUsI
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysabTara
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JTAHHBIX, HAWJEHHBIX OLNOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa I U YCJIOBUSM, OOBICHSTH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBarh NOHATUAMHU: TOYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHHM M CIEACTBHUS W3 HHUX IMPU PEUICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguinmpoBaTe B3aUMHOE pacIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yTOJd, TpaHU JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrjla; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICITUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO NPSIMOM, OT TOYKHM [JO IIJIOCKOCTH, MEKIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKHE METOAbl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIy NpPsIMOM M IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B IPOCTPAHCTBE;, IIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pHUCYHKaX.

[TpumensaTh reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS IPUMEHEHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMeHsTh  TpOCTEHIIME TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaMTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PAaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B NCKYCCTBE.

[IpumeHsTh TMONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallu W TPUMEHSTh HM3YyYCHHbIC TOHSTHS B TMPOIECCE IMOUMCKA PEeLICHUs
MaTeMaTU4eCKh CPOPMYIHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIP30BAaHUEM TEOMETPHUUICCKUX TTOHIATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEITUUMH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
UJIMHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIomue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CErMEHTA; IIIapOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucisate  00BEMBI M TIIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAILICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00bEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIIICHHUS.



W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTrOJd MEXAY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKiIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuueckue (HaKkThl 151 PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIBKO I1aroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiiime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUHA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH [0 00pa3naM WM alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONY4YEHHBIE 3HAHWUS Ha MPAKTHUKE: aHAIU3UPOBATh PEAJIbHbBIC
CUTyalluM W TPHUMEHSITh H3yYCHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYIHPOBAHHON MpPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HInyI;IpHOCTL IPSIMBIX U 12
IJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIIIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Konu4yectBo 4yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne i/m P Kourposbuble IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena BpameHus 12
OO6bEMBI TEN 5 1
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000IIECHNE, 7 |
cucTeMaTu3anus 3HaHU
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUU:
TOYKA, IIpsiMast, IUIOCKOCTb,

npoctpancTBo. [IpaBuna uso0pakeHus Ha

PHUCYHKAaX: NU300paKeHHsI MJIOCKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CeperHbl OTpe3Ka

[TonsiTHA: TepecekaronIrecs MI0CKOCTH,
NepeceKarImecs npsmasi ¥ IIOCKOCTh

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IlonsTus: NepeceKarommecs mI0CKOCTH,
nepecekaromumecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OT'PpAaHHUKOB Ha
PUCYHKAX, Ha MPOCKIHUOHHBIX YEPTEKAX

HavanbHbie cBeieHus 0 Kyoe u
nUpaMuie, uX Pa3BEPTKU U MOJIETIH.
CeueHnst MHOTOTPaHHUKOB
HauanpHabie cBeneHus o Kkyoe u
nUpaMuJIe, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPAaHHUKOB




[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

MMOCTPOCHUHU CTCPEOMECTPUU . AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM

IMOCTPOCHHUH CTCPCOMCTPHUN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

10

TToHsaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

11

12

13

14

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
napajJielIbHble U CKpPEINBAIOLINECs
HpsIMBIE

[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE: TapaUIeTIbHbIE MPSMBbIE
B IIPOCTPAHCTBE; NapAIIETBHOCTD TPEX
TIPSIMBIX

[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe: [lapannensHoCTh
PSIMOM M TNIOCKOCTH

Vel ¢ COHaITpaBJICHHBIMU CTOPOHAMU

15
16

Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTEH:
napasuiesbHbIe MII0CKOCTH




18

CBolicTBa napauiesIbHBIX INIOCKOCTEHN

[Ipocreiinne npocTpaHCTBEHHbIE

19 burypsl Ha MJIOCKOCTHU: TETPaAdIP, KYO,
napajuleJIeunes

20 [TocTpoenue ceuennii

21 [Toctpoenue ceuenuit
KonTtponbHas padora no Teme "[Ipsimbie

22 Y TJIOCKOCTH B TPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIOCKOCTEHR"
[IeprieHIUKYIAPHOCTD NPAMOU U

23 IJIOCKOCTH: MEPIEHANKYJIISIPHbIE PSIMbIE
B IIPOCTPAHCTBE

24 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

)5 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

2% [Ipu3Hak nepneHauKyJIsIpHOCTH IPSAMOM
U TUIOCKOCTH

7 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON
Y TUIOCKOCTH

73 Teopema o0 psIMOM NEPIIEHANKYISIPHON
IUIOCKOCTH

29 Teopema o psIMOM NEPIIEHANKYISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIISIPHOU

IIJIOCKOCTH




31

32

33

[leprieHauKYNISAp U HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH JO MIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHue OT TOYKHU 0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH

[IepnieHauKyIsp U HAKIOHHBIE!
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TUNIOCKOCTH

34

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

35

36

VYTIIBI B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMOM M INIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOI'O yIjia

37

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

38

39

40

IleprieHAMKYAAPHOCTD INIOCKOCTEM:
MPU3HAK NEPIEHIANKYIIPHOCTH ABYX
IIOCKOCTEH

IlepnesquKyIApHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIOCKOCTEH

[lepnesquKyIApPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEH

41

Teopema o Tpéx nmepneHAUKYIIpax




42
43

Teopema o Tpéx nmepneHAUKYIIpax

Teopema 0 TpEX nepHneHAUKYIpax

44

45

46

47

KonrtponbHas pabora no remam
"TleprnieHAUKYJISIPHOCTD MPSIMBIX U
wiockocTe" u "Yriel Mexay NpsAMbIMU
U TUIOCKOCTSIMH"

ITonsTue MHOI'OI'paHHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOT'PaHHHUKH,; pa3BépTKa
MHOI'OrpaHHHUKa

HpI/I3MaZ N-yroJibHasd 1npusma, rpaii u
OCHOBAHUA IIPU3MBI; IIpsAMad U
HAKJIOHHAs IMPU3MBI; OOKOBast M IOJIHAS
MMOBEPXHOCTH MMPU3MbI

[Tapannenenunesn, NpsMOYTOJIbHBIN
napajuleJeuIe] U ero CBOMCTBa

48

[InpamMuia: n-yrosgpHasi IMpaMuIa, TPaHA
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHASL [IOBEPXHOCTH IIUPAMHU/IBI;
IIpaBUJIbHAS U YCEUEHHAS TUPAMUIA

49

[TpaBriIbHBIE MHOTOTPaHHUKHU: MTOHSTHE
IIPaBUJIBHOTO MHOTOTPaHHUKA,
IpaBWIbHAS IPU3Ma U MpaBUIIbHAS
NMPaMKJIa; IPABUIIbHAS TPEYToJIbHAS
nUpamMu/Ia ¥ NpaBUWIBHBINA TETpasap; KyO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.




CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEJIbHO TOYKH, MPSIMOW,

51 IUIOCKOCTH. DJIEMEHTBI CUMMETPUU B 1
nupaMuIax, napauiesienunenax,
NPaBUIBHBIX MHOTOIPaHHUKAX
Beruucnenue sneMeHTOB
52 MHOTOTPAaHHHUKOB: p&0pa, THaroHa, 1
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTU U
53 HOJTHOM MOBEPXHOCTH MPSIMOI IPU3MBI, |
IUIOIAAb OCHOBaHUA, TeopeMa 0 OOKOBOM
MOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTH MPaBUIIbHOW MUPAMU/IBI, |
TeopeMa o IUIoIaAn G0KOBOM
MIOBEPXHOCTU YCEUEHHOU MTUPAMUIBI
55 KonTposabHas pabora o teme |
"MHororpaHHukm"
56 [TonsiTie 06 06bEME 1
57 O0BEM TUpaMHUTBI 1
58 O06bEM upamMu/Ibl 1
59 O0BEM TUpaMHUTBI 1
60 O06bEM upamMu/Ibl 1
61 O0BEM npU3MBbI 1
62 O06bEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbras padota mo teme "OObEMBI !

MHOTOTPaHHHUKOB"




[ToBTOpEeHME, 0000IIEHNE
65 cucremarusanus 3Hanuil. [Tocrpoenne
CE€YCHUN B MHOTOI'PAHHUKE

[ToBTOpeHME, 0600IIEHNE
crucTeMaTH3allns 3HaHui. Beruucienue
66 PacCTOSTHUI: MEXK]Ty IBYMS TOYKAMH, OT
TOYKH IO MPSMOWA, OT TOYKH 10
TUTOCKOCTH, MEXKIY CKPEIIUBAOIIUMUCS

MMPpAMBIMHA

67 HroroBast KoHTpoIbHAs paboTa

[ToBTopenue, 0600mIEHNE
cucTeMaru3aIys 3HaHu. Berancienne
68 YTJIOB: MEXKY CKPEIUBAOIIUMUCS
MPSIMBIMH, MEXY TIPSIMOU U
MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YTJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIA/b TOBEPXHOCTH CEphbI

B3aunmMHoe pacrionioxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0paxenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

].II/IJII/IH}IPI/I‘-ICCK&)I IMOBEPXHOCTD,
o0pa3yolne UIHHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMN
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakenune muirHIpa Ha TUIOCKOCTH.
Pazpéprka nmmnaapa. Ceuenus
HMWIMHIPA (I0CKOCTHIO, MapaiebHON
WJIH TIePICHAUKYISIPHON OCH
IHH]IPA)

Konunueckas moBepxHOCTb,
oOpa3zyromue KOHHIeCKOU




ITOBEPXHOCTH, OCh Y BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIIMHA,

oOpasyroias 1 0Ch; IJI0Ia b OOKOBOM
Y TIOJTHOM MTOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3ylomme u
BbICOTA, OCHOBAaHHUA U OoKoBas
HOBEPXHOCTh

10

N300pakeHne KOHyca Ha TIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca
(TUIOCKOCTHIO, MapallIeIbHON
OCHOBAHHIO, M MJIOCKOCTHIO,
MIPOXO/ISIICH Yepe3 BEPIIHHY)

11

12

13

KomOunamms ten BpareHus u
MHOTOT'PAHHUKOB

MHoOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAsS B
MHOTOTPAHHUK WJIH B TEJIO BpaIICHUS

ITonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM UIHHIpa, KOHYCa

O06BEM mapa u rwiomaas cheps

16

[Tono6HbIe Tena B MPOCTPAHCTBE.
CooTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
Ten

17

Kontponbnas padota mo temam "Tena
BpamieHus" u "O0vemMbI Ten"




BGKTOP Ha IIJIOCKOCTHU U B

18 IIPOCTPAHCTBE

19 Cno>xeHue ¥ BbIYMTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCJIIO
Pasnoxxenue BekTopa 1o Tpém

21 HEKOMIUJIaHApHbIM BekTopaM. [IpaBuiio
napasuiefienuneaa
Pemenune 3ama4, CBSI3aHHBIX C

22 MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpAUHAT B

23 npocrpancTse. KoopauHars! BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

24 VYron mexnay Bekropamu. CkalspHOe
MIPOU3BE/ICHNE BEKTOPOB

)5 Brruncnenue yriioB Mex 1y NpsIMbBIMH 1
IJIOCKOCTSIMU

2% KoopanHaTHO-BEKTOPHBIN METOI ITPU
pElIeHNN TeOMETPUYECKUX 3a/1a4
KonrtponsHas pabora no Teme

27 "BekTopsl 1 KOOPAMHATHI B
pocTpaHcTBe"
[ToBTOpEeHUEe, 06001IEHNE 1

)3 cucreMaru3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAaHUMETPUH

29 [ToBTOpeHUEe, 06001IeHNE 1

cucreMarmns3alnua 3HaHuii. OCHOBHBIC




¢burypsl, GakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHmE, 0000IIEHNE U

30 cucTeMaTH3alMs 3HaHUH. 3agauu 1
TUTAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpeHUEe, 06001IICHNE 1

31 cUCTeMaTu3alus 3HaHUH. 3a1auu 1
TUITAHUMETPUH U METO/Ibl UX PELICHUS
[ToBTOpenue, 0600IIEHNE 1

0 cucremMaru3anus 3HaHuin. OCHOBHBIE q
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 HToroBast KOHTpOJIbHAS paboTa 1

34 IToBTOpenue, 0000IIEHNE U 1
cucTeMaTH3alys 3HaHUi

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: ajareopa u Hadajga MaTeMaTHYCCKOTO aHaJIM3a, TCOMETPHS.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, Axunoneproe oomectBo «M3natenbctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Meroauyeckne peKOMEH AN
k yueOHuky JI. C. Atanacsina, Mocksa "I[Ipocsemenne" ,2023

B. ®@. byry3sosa, C. b. Kagomuesa u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POII
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