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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOIO0 M HICANIBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KA4yeCTB, IMO3TOMY akKTyajbHa 3ajada
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO HIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKIX MOHIATUN, 0OBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO W TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMNOPOM Ha HAMISAHOCTH, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM OoOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCUOMBI CTEPEOMETPUH U CICACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IJIOCKOCTH. YTJIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamieabHOCTh MIIOCKOCTEN: TapajielbHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOi
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MHpPsIMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPNEeHIUKYJIIPHOCTH NIBYX miiockocted. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTH CAMMETPHUU B MUPAMUIAX, MapaJJIeIEIuIIe1ax, MPaBHUIbHBIX
MHOT'OTPaHHUKAX.



Beruucnenne d1€eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, MWAroHaNH, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
oA yceu€HHou nupamupl. [lostue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[lonoGubeie Tena B mpocTtpaHcTBE. COOTHOWIEHUS MEXAY IUIOUIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



BeruncieHre yrioB Mexay IMPSMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NPOrpaMMbl  y4eOHOrO MpeIMETa
«MareMaTnka» XapakTepU3yIOTCS:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCHICKOr0 OOIIECTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX
OCHOBaxX (YHKIIMOHUPOBAHUS  PA3IUYHBIX CTPYKTYp, SIBICHHUH, MPOLEAYP
rpaKJaHCKOro 0011ecTBa (BHIOOPHI, OMPOCH U TIP.), YMEHUEM B3aUMOJIEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMU U HA3HAUCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIAaHCKONW HUJICHTUYHOCTHU, YBOXKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHHSIM POCCUICKHX MAaTEMaTUKOB U POCCUICKOM MaTEMaTUYECKOM MIKOJIBI, K
UCIIOJIb30BAHUIO OJTUX JOCTIKEHUW B JIPYTUX HayKax, TEXHOJOTHusX, cdepax
HKOHOMMUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHUEM JAYXOBHBIX LIEHHOCTEH POCCUHCKOI0 HapoJa; cOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUSA, ATUYECKOTO IOBEJCHHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JTOCTHKEHUI HAYKH U JEATEIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKJIKOYAs 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, pEIICHUHN, pacCyKICHHI; BOCIPUUMUYUBOCTHIO K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIUYHbIX BUJI0B HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMAaTUYECKHUE 3HaHUSI B MHTEpEcax
3I0pOBOTO M Oe3omacHOro obOpasa KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO (3JIOPOBOE TIMTAaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHH W OTIbIXa,
peryisipHas (Qu3nyeckass aKTUBHOCTh); (PU3UYECKOrO COBEPIIEHCTBOBAHMS, MPU
3aHSTHUSIX CIIOPTUBHO-03/I0POBUTEIILHOM JESITEIIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTU TPYAOIIOOUS; HHTEPECOM K
pa3ianuHbIM chepam IpodhecCUOHATBLHON 1eATeIbHOCTH, CBSI3aHHBIM C MATEMATHKON U
e€ MPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOp Oyayilel npodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00Opa30BaHUIO U caMO0Opa30BaHUIO HA MPOTSHKEHUN BCEH KU3HU;



TOTOBHOCTBIO K AaKTUBHOMY YYacTHIO B PCIICHUH MPAKTUYECKHX 3ajad
MaTEeMaTU4YECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYECKON  KYJIBTYpHI, ITOHUMAHUEM BJIMSHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPHUPOIHOW M COIMAIBHOMN
CpeIlbl, OCO3HAaHUEM TII00aTFHOTO XapaKTepa SKOJOTHIECKUX TTPOOIeM; OprueHTaITueH
HAa TIPUMEHEHHWE MaTEeMaTWYeCKWX 3HAHWM JUIA penieHus 3amad B 00yacTu
OKpYXKalolleld Cpeapl, IUIAHUPOBAHUS ITOCTYIIKOB M OIEHKHM HMX BO3MOXHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHIEM MaTEeMaTHIECKOM
HayKH Kak cepbl 4eJIOBEUECKOMN JCATEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYUMOCTH
JUIS pa3BUTHS IUBUJIM3AIMH; OBJIAJICHHEM SI3bIKOM MaTeMaTHKH U MaTEMaTHUUeCKOM
KyJbTYPOU KaK CPEICTBOM ITO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHUSI MPOTrpaMMbl Y4EeOHOro mMpeaMera
«Marematuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1) Vhusepcanvhvle noznasamensusle Oeticmeusi, obecneyusaiom hopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECcco8 00yHaruwuxcsi (oceoenue Memooo8 NO3HAHUS
OKpYJHCarouieco Mupa, NpUMEHeHUue JN0SUYECKUX, UCCIe008ameNbCKUX oOnepayull,
YyMeHuti pabomams ¢ uHpopmayueii).

ba3oBble jornueckue aeiicTBU:

e BBISBIATh M XaPAaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMATHYECKUX
OOBEKTOB, TOHATUNA, OTHOIICHUM MEXAy TMOHATUAMH; (DOpMyIUpOBaThH
ONpeNeNICHUs]  TMOHATUH;  YCTaHABIMBATh  CYUIECTBEHHBI  MPU3HAK
KJaccu(UKalMy, OCHOBaHUSA i OOOOIIEHHS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (HOpMYyIUpPOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIATENbHBIC, €IUHUYHBIC, YacCTHbIE U 0O0IIue;
YCJIOBHBIE;

e BBISBIATh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIIONCHUSX U YTBEPXKIACHUAX; MpeAjiaratb KpUTCPUH
JUISL BBISIBIICHUSI 3AKOHOMEPHOCTEW U TPOTUBOPEUNIA;



e Ji€JIaTh BBIBOJbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble U OT MPOTHUBHOTO), BBICTPAWBATH APTyMEHTAIUIO, MPUBOIUTH
OpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BEIBOJIBL;

e BBIOMpaTh cmoco0 pemieHuss ydeOHOM 3amaun (CpaBHMBATH HECKOJBKO
BApUAHTOB pEUICHUs, BbIOUpaTh HauOoJiee MOAXOIAIUNH € Yy4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOIPOCHl KAK HCCIEI0BATEIBCKUI HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOMPOCHL, (UKCHPYIOMIME MPOTUBOpEUYUE, MpodIemy,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JaHHOe, (QopMuUpoBaTh  THIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUIO, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEJILHO CIIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SIBIICHMUS,
IpoLiecCa, BBIABICHUIO 3aBUCUMOCTEM MeEXay OOBEKTaMH, SBJICHUSMU,
IIPOLIECCAMY;

e CaMOCTOSITENILHO (OPMYIMPOBATH OOOOIICHHUS U BBIBOJABI MO pe3yJbTaTaM
MPOBENEHHOTO HAOMIOAEHUS, MCCIEOBaHUsA, OIEHUBAaTh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHUE IIPOIECCA, a TAaKXKE BBIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBISBIATH JeDUIIUTHI UHPOpPMAIUH, TaHHBIX, HEOOXOJAUMBIX JJIsI OTBETA Ha
BOIPOC U JJIsl pEUICHUS 3a/1au;

e BBIOMpaTh HHPOPMAIIMIO U3 UCTOUHUKOB PA3TUYHBIX TUIIOB, AHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH UHMOPMAITUIO PA3TUYHBIX BUOB U
dbopm npeacTaBiIeHuUS,

e CTPYKTYpUpOBaTh MH(POPMALMIO, MPEACTABIATh €€ B pa3iIMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJIEXKHOCTh uHpopmaruu o CaMOCTOSITEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvmuvie = KOMMYHUKaAMueHble  Oelicméus,  0Oecneuusaom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBUSIMU U
1eISIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PECHHS B



YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBATh MOSICHEHHUS IO X0y PEIICHUS 3a]1a4H,
KOMMEHTUPOBATH MOJTYUYECHHBIN pe3yJIbTarT;

B X0J/ie¢ OOCYXJCHMS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJIeMBbl, pelraeMon 3ajlauu, BBICKA3bIBATh MJIEU, HAICJICHHbIE HA MOMUCK
PELIEHHUS; COOCTABIISATh CBOU CYXKIEHUS C CYKJICHUSMHU IPYTUX YYACTHUKOB
auanora, OOHApYXMBaTh Pa3IMude M CXOJICTBO TO3UIMH; B KOPPEKTHON
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3YJIbTaThl PELICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIIEI0BaHUs,
MIPOEKTa; CAMOCTOSITENHHO BHIOMPATH (DOPMAT BBICTYIUICHUS C YUETOM 3a]1a4y
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYaTbHOMN
paboThl TpH pelIeHWH YYEeOHBIX 3aja4; MNPUHUMATH II€JIb COBMECTHOM
NEATEIbHOCTH,  IJIAHUPOBATh  OPraHM3aIlMI0  COBMECTHOM  paloOThI,
pacnpenenarb BUAbBI pabOT, AOroBapUBaThCsA, OOCYXAaThb NpoLEcC U
pe3yabTar paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPyNMNOBBIX (hopMax paboThl (0OCYXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMb» U HWHBIE); BBIMIOJHITH CBOIO YacThb pPabOTBI U
KOOPJIMHUPOBATh CBOM JIUCTBUS C JPYTUMHU YICHAMH KOMAaH]Ibl; OIICHUBATh
KaueCTBO CBOEro BKJIaga B OOmMHA MNOPOAYKT 1O  KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuueepcanvuvie pecynsamusnvle oeticmsus, obecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, ITOPUTM PELICHUS 3a]1a4M, BBIOUPATh CLIOCOO peLeHus ¢
Y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJaJE€Th HaBbIKAaMM  [IO3HABaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX ACWCTBUI M MBICIUTENBHBIX MPOIECCOB, MX PE3yIbTATOB;
BJIaJIeTh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yibTara
pelIeHrs MaTeMaTHIeCKOH 3a1a4u;

IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PELICHUU 33JauH,
BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
TAaHHBIX, HAWJCHHBIX OIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OILIEHWBATh COOTBETCTBHE Pe3yJbTaTa LEJIN U YCIOBHIM, OOBSICHATh MPUIHNHBI
JOCTHKEHHUS] WM HEJOCTHKEHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAMTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPAIEIBHOCTD U MEPIICHIUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEHN.

KnaccupuinmpoBaTe B3aMMHOE paCHOJIOKEHUE MpPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN yroj, FpaHd JBYI'PaHHOIO yria, peopo
JBYTPAHHOTO YIJIA; TMHEHHBIN yTroJI ABYTPAHHOTO YIJIa; TpayCHas Mepa IBYIPAaHHOIO
yria.

OnepupoBaTh IOHATUSMM: MHOTOTPAHHUK, BBIIYKIBIM W  HEBBITYKJIBIA
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbBl MHOTOTPAHHUKOB (IIMpaMuaa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuguimpoBaTs MHOTOTPaHHUKH, BBIOMpAsi OCHOBAaHUS I KJlacCU(UKALIUN
(BBIIMYKJIBIE U HEBBIMYKJIbIE MHOTOT PAaHHUKW; IPABUJIbHBIE MHOTOTPAHHUKHU; MIPSIMBIE U
HAKJIOHHBIE MIPU3MBbI, TaPAJIJICIICTIUIIE IbI).

OnepupoBaTh NOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CTpouTh CEUYeHHs MHOTOTPAHHUKOB METOOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UIYp: BUJA CBEpPXY, COOKY,
CHU3Y.

Pemarp 3aaun Ha HAXOXKJEHUE MEOMETPUUECKHUX BEJIMYMH MO 0OpasliaM Wid
QITOPUTMaM, TIPUMEHSSI M3BECTHBIE AHAJIUTHUYECKME METOABl IIPU  PELICHUU
CTaHJAPTHBIX MAaTE€MaTUYECKHX 3aad Ha BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IPSMO#, OT TOUYKHU JI0 TNIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
PSMBIMHU.

Pemarp 3amaun Ha HaXOXKJEHHUE FEOMETPUUECKHUX BEJIWYUH MO 0Opas3laM Wiu
QIrOpUTMaM, TIPUMEHSSI M3BECTHBIE AHAJUTHUYECKUE METOABl IIPU  PELICHUU
CTaHJAAPTHBIX  MaTeMaTHYEeCKUX  3a7a4 Ha  BBIUMCIEHUE  YIJOB  MEXAY
CKPELIMBAIOIIMMHUCS MPSMBIMHU, MEXIY NPSIMON U MIIOCKOCTHIO, MEX]TY IJIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI U IUIOIIATU TMOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
NUpaMua) ¢ IpUMEHEeHneM (OpMYIT; BBIYUCIATH COOTHOIICHUS MEXAY IUIOIIAIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh MOHATUSIMU: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U TUNIOCKOCTh
CUMMETPHH; IIEHTP, OCh ¥ TUNIOCKOCTh CUMMETPHUH (DUTYPHI.

W3BnekaTh, mpeoOpa3oBBIBAaTh W WHTEPIPETUPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T'C€OMETPHUECKHX (Urypax, MPEACTAaBICHHYI0O Ha YEpPTeKax M
pUCYHKaX.

[TpumensaTe reomeTpudeckue (akThl JUIsl PEIICHUS CTEPEOMETPUYCCKUX 3a7ad,
MIPEAIOJIATafoIINX HECKOJIBKO MIAaroB PEIICHUs, €CITN YCIOBHS IPUMEHEHUS 3a/1aHbI B
SBHOU (opme.

[IpuMmeHsTh  MpoCTEHIHMEe  MPOTrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3aj1ad.

[TpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacrmo3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpumMeHsATh TONy4YeHHBbIE 3HAHUS Ha TPAKTUKE: aHAJIU3UPOBATH pPEabHbBIC
CUTyallul ¥ TPUMEHITh HW3YYCHHBIC IMOHATHA B TIPOIECCE IMOMCKA peIIeHUs
MaTeMaTH4eCKH chopMyIUPOBAHHON POOIEMBI, MOICIUPOBAThH PEeATbHBIC CUTYAIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIC MOJEIN C HCIIOJIb30BAHUEM
TCOMETPUYECKUX TOHATHA M TEOpEeM, ammapara aireOpbl; perniaTh MPaKTHYSCKHE
3aJlayu, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUHMH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: IUJIMHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
UJIUHAPUYECKON TMOBEPXHOCTH, ITUIMHAP; KOHUYECKas TMOBEPXHOCTh, 00pasyromme
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA
CETMCHTA; IIapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Borauciste 00bEMBI U IJI0IA U TIOBEPXHOCTEH T BpaAIICHUS, TEOMETPUUECKHUX
TeJ C IpUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B C)epy W OIMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISITE COOTHOMICHUS MEXIY IUIOMIAAsIMU TIOBEPXHOCTEH M oO0BEMaMu
MOAOOHBIX TEII.

N3o00pakath u3ydaeMmble (QHUTYpBl OT pPYKH M C TPUMEHEHHEM TIPOCTBIX
YePTEKHBIX MHCTPYMEHTOB.

BoIToTHATE (BBIHOCHBIC) TUIOCKUE YEPTENKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, MHTEPOPETUPOBAT M  IPEOOpa3oBbIBaTh HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUUECKHX (pUrypax, mpeAcTaBICHHYIO Ha 4YepTeXax Hu
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONTHATH NEMCTBUSA CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JI1a/1at0T.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSMH: NEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIHWHATBHI BEKTOPA, Yrod MEXKIY
BEKTOpaMH, CKAISIPHOE MPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonute cymMMy BEKTOPOB M IPOW3BEACHUE BEKTOPA HA YUCIO, YIOJ MEXIY
BEKTOpaMH, CKaJSIPHOE IPOU3BEICHUE, PACKIAAbIBaTh BEKTOpP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOW CUCTEME KOOPIHMHAT.

[IpumeHsTh reomeTpuyeckre (akThl UIsl PEIIEHUsI CTEPEOMETPUYECKHX 3a/]ad,
MPEANOJIAaralouX HECKOJBKO [IaroB PEIICHUs, €CIIM YCIOBHS IPUMEHEHUS 3a/1aHbI B
sBHOMU (popme.

PemaTte npocreimme reoMeTpudecKue 3aJaud Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3a1a4un Ha T0Ka3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUI U HAXOXK/ICHHUE
reOMETPUYECKUX BEJIMYUH MO o0paslaM WIM ajJropuTMaM, NPUMEHSsS WU3BECTHBIC
METO/IbI IPU PEUIEHUH CTaHAAPTHBIX MaTEMAaTHYECKHX 3a/1a4.

[IpumeHATs  TpOCTEHIIME  MOPOrpaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI PU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBOANTH TPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBbIE 3HAaHUS Ha INPAKTUKE: aHAIWM3HPOBATh pPEaJbHbIC
CUTyallUM W TNPUMEHSITh HW3Y4YEHHBIE TMOHATHS B TIPOLIECCE IOMCKA PEIIEHUs
MaTeMaTU4YecKu cPopMyIMPOBAHHOMN MPOOIIEMbI, MOJIETUPOBATh peajbHbIE CUTYalluU
Ha S3BIKE TE€OMETpPUHU, HCCIEAOBATh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUA M TEOpeM, ammapaTa aireOphl, pemaTrb MPaKTHUYECKHUe
3aJlauy, CBSA3aHHbBIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne (undposbie)
/i HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl Beero Kontpoabubie IIpakTnyeckue ofpasoBaTETHHbIE
padoTshI padoThI pecypenI
1 HOBTOpevHI/Ie M3YYEHHOTO MaTepuaa 3a Kypc reoMeTpuu 4 1
OCHOBHOM IIKOJIBI.
2 BBenenue B ctepeoMeTpuio 8 1
3 [TpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE. 1 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN

4 [lepnieHAMKYASAPHOCTD MPSIMBIX U TNIOCKOCTEN 9 1
5 Vbl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 12 1
6 MHororpaHHUKH 11 1
7 O0bEMBI MHOTOI'PaHHUKOB 8 1
8 [ToBTOpEeHME: ceUeHMs], pACCTOSHUS U YTIIbI 5 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8 0




11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Nen/m  HammeHoBaHHe Pa3iesioB H T€M MPOrpaMMbl Koutpoabubie  [IpakTuueckue (un¢posnie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 [ToBTOpeHne yueOHOro Marepuaia 3a Kypc 4 1
reomerpuu 10 kacca
Tena BpameHus 11
OO6bEMBI TEN
BekTops! U KOOPAMHATHI B IPOCTPAHCTBE
5 [ToBTOpenue, 0000IEHNE, CHCTEMATH3AIHS 5 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0




HOYPOYHOE IINTAHUPOBAHUE YPOKOB I'EOMETPUH

10 KITACC

Ne
n/n

Tema ypoka

JlaTa

Inan dakr

IIpumeua
HHe

T.1 HOBTOPEHUE MATEPHAJIA 3A KYPC TEOMETPUA OCHOBHOM IIKOJIBI

4

VYpox noBropenus. Hekotopsie cBeieHUs MIIaHUMETPUH.
OcCHOBHBIE TEOPEMBI U (PAKTHI.

Ypok noBTopenus. Hekoropsie cBeleHUs TNIAaHUMETPHUH.
IImomaan.

Ypoxk noBTopenusi. OKpy>KHOCTb, KPYT. YTJIbl U OTPE3KH,
CBSI3aHHBIE OKPYKHOCTHIO.

Juarnocruyeckasi KOHTpoJibHasi padora Nel

T.2 BBEAEHUE B CTEPEOMETPUIO

(8D

AHanu3 KOHTPOIbHOM paboThl. OCHOBHBIC MOHSTHS
CTEPEOMETPHUU: TOUKA, IMPsSMasi, INIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna nzo0paxeHus: Ha PUCYHKAX: U300paKeHUS
TUIOCKOCTEH, MapajieIbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka

IlonsTuns: MEPECCKAOIMNECS IIIIOCKOCTH, ITEPCCCKAIOIMIUCCA
npsaMasd u miI0CKOCTb

3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHe
MHOTOTPaHHUKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yepTrexax

HauanbHble cBefieHUs 0 KyOe U UpaMuje, X pa3BEPTKU U
Mozenu. CedeHnss MHOTOTpaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM OCTPOESHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3
HUX

10

[TonsTre 06 akCMOMaTUYECKOM IOCTPOEHUHU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBHS U3
HHX

11
12

KonTtpoabHnas pabora Ne2

AHanu3 KOHTPOJILHOM paboThI

IJIOCKOCTEN
(11 4)

T.3 IIPAAMBIE U IIVIOCKOCTHU B IPOCTPAHCTBE. TIAPAJIVIEJIBHOCTD ITPAMBIX U




BzaumHoe PaCIOJIOKCHHUEC IPAMBIX B IIPOCTPAHCTBE!

13 TepPECEKAIONINECS, MapalIeIbHBIC U CKPEIMBAIOIIUECS 1
IpsIMbIe
[TapamenbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE:!

14 MapajuiebHbIE MPSAMbIEC B IPOCTPAHCTBE; MAPAIIIETBHOCTD 1
TPEX MPAMBIX

15 [TapannenbHOCTh NPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBE: 1
[TapanienpbHOCTb NPSAMON U INIOCKOCTH

16 VYTIIBl ¢ COHANpPaBICHHBIMU CTOPOHAMU 1

17 Yrois Mexay IpsAMBIMU B IIPOCTPAHCTBE 1

18 [TapannenbHOCTh IUIOCKOCTEH: MapasuienbHble IIOCKOCTH 1

19 CpoiicTBa napamieIbHBIX TIOCKOCTEH 1

20 IIpocreiinme npocTpaHCTBEHHBIE PUTYPBI HA MIIOCKOCTH: 1
TeTpa’ip, Ky0, mapajienenunesy

21 [Toctpoenue ceuenuit

22 KonrtpoJsbHnas padora Ne3

23 AHaM3 KOHTPOJIBHOM pabOoThI 1

T.4 MIEPIIEHAUKYJISIPHOCTH IIPSAMBIX U IINIOCKOCTEH
(9 4)

24 [leprieHANKYIAPHOCTH NPSMOM M MJIOCKOCTH: 1
NEPIEHAUKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE

o5 [Ipsimble napasuienbHbIe U NEPIIEHINKYIISAPHBIE K 1
IJIOCKOCTH

26 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U TIOCKOCTH 1

27 TeopeMa 0 npsIMOM NEPIIEHAUKYIIAPHON IIIIOCKOCTH

28 Teopema o mpsiMoii IEPIICHIUKYIISIPHOM MIIOCKOCTH

29 [lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 TUNIOCKOCTH

30 [lepnieHIuKysIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 TUNIOCKOCTH

31 KonTtpoabnas padora Ned

32 AHanm3 KOHTPOJILHOM paboThI

T.5 YIVIBI MEXIY NPAMBIMHA U IIVIOCKOCTAMU
(1249)

33 VYTIIBl B IPOCTPAHCTBE: Yroid MEXKIY MPSIMON U TUIOCKOCTBIO 1

34 JIByTpaHHBIN yTroJl, JMHENHBIN Yrojl IBYTPaHHOTO yIia

35 JIByrpaHHBIN YTroJl, JIMHEHHBIN Yrojl ABYTPaHHOIO yIia

36 IlepneHIMKYIApHOCTD MJIOCKOCTEN: MPU3HAK 1
MEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN

37 [lepneHMKyISAPHOCTD MIJIOCKOCTEN: TPU3HAK 1
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH

38 Pemenue 3amau 1




39 Teopema o Tpéx mepneHAUKYISIPax 1
40 Teopema o Tpéx nepHeHANKYIApax 1
41 Teopema o Tpéx nepneHAUKYISIPax 1
42 Pemenue 3amau 1
43 KonTtpouabnas pabora NeS 1
44 AHanm3 KOHTPOJIBHON pabOThI 1
T.6 MHOI'OT'PAHHUKH
119
[ToHsITHE MHOTOTPaHHUKA, OCHOBHBIC DJIEMEHTHI
45 MHOT'OTPAaHHUKA, BBIITYKIJIbIE U HEBBIITYKJIbIC 1
MHOTOTPaHHUKH, pa3BEPTKAa MHOTOIPAHHHUKA
[Tpu3ma: N-yroibHas nmpu3Ma; TpaHU U OCHOBAHUS MTPU3MBI,
46 mpsiMasi ¥ HaKJIOHHAsI IPU3MBI; OOKOBas M IOJTHAS 1
MTOBEPXHOCTD MTPU3MBI
47 [Napannenenunena, mpsIMOYTOJIbHBIN MapajieNenure]] 1 ero 1
CBOMCTBA
[Mupamuna: N-yroyibHas nupamuaa, TpaHd U OCHOBaHUE
48 MUpaMU/IbI; O0KOBAsI M ITOJTHAS TTIOBEPXHOCTH ITUPAMHU/IBL; 1
MpaBWJIbHAA U yCeYEHHAS MUPaMUIa
[TpaBWIbHBIE MHOTOTPAHHUKH: ITOHSTHE MPABUIHLHOTO
49 MHOTOTPaHHUKA; IPABWIILHAS TIPU3Ma U TTPABUIIbHAS 1
MMpaMK/ia; TPaBUIIbHAS TPEYroJibHAs MTUPaMUIa U
MIPaBWIBHBIN TeTpadip; KyO
50 [IpencraBieHre 0 MPaBUIBLHBIX MHOTOTPAHHHUKAX: OKTAdIP, 1
TOJIEKAdIP U UKOCAIP.
CumMMeTpHs B MPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIHHO
51 TOYKH, MPSMOM, TIIOCKOCTH. DIIEMEHThl CHMMETPUHU B 1
MUpaMHJIax, MapayuIesIeuIeaax, MPaBUIbHBIX
MHOTOTpaHHUKAX
59 Brruncnenue s31eMEHTOB MHOTOTPaHHUKOB: pEOpa, 1
JMaroHalu, yTIbl
[Tnomane 60KOBOI MOBEPXHOCTH U IMOJTHOM MOBEPXHOCTH
53 MPSIMOM TIPU3MBI, TUIOIIAIb OCHOBAaHUH, TeOpeMa O 1
OOKOBOI1 TOBEPXHOCTH MPSMON MTPU3MBI
54 KounTtpoabHnas padora Ne 6
55 AHanmn3 KOHTPOJIBHON pabOThI
T.7 OB bEMBI MHOTOI'PAHHUKOB
(81)
56 [TousiTue 06 00BEME 1
S7 O6bEM upaMuIbl 1
58 O0BEM nupamMu bl 1
59 OO0BEM TUpaMUIBI 1
60 OOBEM TTPU3MBI 1




61

O0BEM npu3MBbI

62 O06BEM IPU3MBI
63 KonTpoabHnas padora Ne7
T.8 IOBTOPEHUE: CEYEHUS, PACCTOSHUSA U YI'JIbI
G4
AHanu3 KOHTposIbHOM padoThl. [ToBTOpeHNE, 00001IIEeH e

64 cucteMaru3anus 3HaHui. [lapamiensHOCTh NPSAMBIX U
wiockocteil. [lepneHauKyIsipHOCTb NPSAMBIX U IIIOCKOCTEN

65 [ToBTrOpenue, 0000IIEHNE CUCTEMATHU3AUS 3HAHUH.
[TocTpoeHue ceueHnit B MHOTOIpaHHUKE
[ToBTOpEeHME, 00600IIIEHNE CHCTEeMaTU3allMs 3HAHU.

66 BrrunciieHne pacCTOSHUN: MEXIy IBYMSI TOYKAMU, OT
TOYKH JI0 PSIMOH, OT TOYKHU J0 TIOCKOCTH, MEXTY
CKPEIMBAIOIIUMUCS TIPSIMBIMU

67 Hrorosasi koHTpoJbHast padoTa Ne§

[ToBTOpEeHue, 06001IeHNE cCTeMaTH3allks 3HAHUH.

68 Brruncnenue yrioB: MEXy CKpeIIHBaIOIIIMHUCS

MpsAMBIMHA, MCKIY HpHMOﬁ " IUNIOCKOCTBIO, AIBYI'PDAHHBIX
YIJIOB, YTUJIOB MEKAY IIJIOCKOCTIAMU




HOYPOYHOE IINTAHUPOBAHUE YPOKOB I'EOMETPUH
11 KJTACC

Ne i/

K-
Tema ypoka Bo flata IIpumeua

JacoB
Ilnan ®dakr  HUE

T.1 HIOBTOPEHUE U3YYEHHOI'O MATEPHAJIA 3A KYPC 'EOMETPHUHA 10 KJIACCA

49

1 YPOK IOBTOpEHHS. 1

2 Ypok noBTOpEHUS. 1

3 Ypok noBTOpEHUS. 1

4 JAmarnocTuyeckasi KOHTpPoJIbHasi padora Nel 1

T.2 TEJIA BPAILIEHUSA
119

5 AHanu3 KOHTpoJIbHOM paboTel. Cdepa u map: HeHTp, 1
paaunyc, TuamMeTp; MIOoaab MOBEPXHOCTH C(HEpHI.
B3anmMHuoe pacrionoxxeHue chepbl U TNIOCKOCTH;

6 KacarenbHasl INIOCKOCTh K cepe. M3o0pakenue cdepsl, 1
mapa Ha miockoctu. CedeHus mapa.
[unmuuapudeckas TOBEPXHOCTh, 00pa3yromue

7 LMAJIMHIPUYECKON IIOBEPXHOCTH, OCh HUIMHAPUYECKON 1
MTOBEPXHOCTHU
[unuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTD,

8 o0pa3yromias u oCk; MIOa b OOKOBOW U MOIHOM 1
MTOBEPXHOCTHU
N300pakeHne HuInMHApa Ha TIOCKOCTH. Pa3BépTka

9 munHapa. CeueHus MIMHIPA (TIIOCKOCTHIO, 1
NapajuIeIbHOM WU NEPIEHAUKYISIPHON OCH WJIMHIPA)

10 Konunyeckas mnoBepXHOCTb, 00pa3yrolrie KOHNYECKOM 1
IIOBEPXHOCTHU, OCh U BEPIINHA KOHUUYECKOM MTOBEPXHOCTH

11 Konyc: ocHOBaHME U BepinHa, 00pasyroniasi U OCh; 1
ionaib O0KOBOW M MOJTHON MOBEPXHOCTH

12 VYceu€HHbII KOHYC: 00pa3yIoIine U BHICOTA; OCHOBAHUS U 1
O0KOBast MOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka KoHyca.

13 Ceuenns koHyca (TUIOCKOCTBIO, MMapauIeIbHOW OCHOBAHUIO, 1
U TUIOCKOCTBIO, IPOXOASIIEHN Yepe3 BEPIINHY)

14 KomOunammst Ten BparieHus: ¥ MHOTOTPaHHUKOB 1

15 MHororpaHHHK, OIMCAaHHBIN 0K0JI0 cepbl; chepa, 1

BIIMCAHHAA B MHOT'OI'PAaHHUK WJIK B TCJIO BpalliCHUA




T.3 O bEMBI TEJI
Y

16 [Tonsarue 06 06béme. OCHOBHBIE CBOHCTBA 0OBEMOB TeEl

17 O06BEM UIMHpA, KOHYCa

18 OO0BéM Iapa ¥ mIomaas chepol

19 ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY
IUIOINASIMU [TOBEPXHOCTEH, 00bEMaMy OJOOHBIX TeJ

20 KonTtpouabnas pa6ora Ne2 "Tena Bpamenns. O0beMbl
Tea"

T.4 BEKTOPbI U KOOPAUHATBI B IPOCTPAHCTBE
(Che))

21 AHanM3 KOHTPOJIbHOM paboThl. BEeKTOp Ha MIOCKOCTH U B
IIPOCTPAHCTBE

99 CrnoxeHre ¥ BBIYMTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha YHUCIIO

93 Pasnoxxenue BekTopa 1o TpéM HEKOMILJIAHAPHBIM
Bektopam. [IpaBuiio napamenenunena

24 PteJeHHei 3aj]ay, CBSI3aHHbIX C IPUMEHEHUEM ITPABUI
JeUCTBUH ¢ BEKTOpaMU
[IpsimoyronbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.

25 Koopaunats! BekTopa. Ilpocreiiue 3a1aun B
KOOpAMHATax

26 VYron mexay Bekropamu. CKalsipHOe IPOU3BEACHNE
BEKTOPOB

27 Brruucnienue yrioB Mexy IpSMbIMU U TNIOCKOCTSIMU

28 KoopanHaTHO-BEKTOPHBII METO IIPU PEILIEHUN
reOMEeTPHUECKUX 3a]a4

29 KonTtpouabHas pa6ora Ne 3 "BekTopbl 1 KOOpAUHATHI B
npocrpancrae'

T.5 IOBTOPEHUE, OGOBIIEHUE U CUCTEMATU3AIIAA 3HAHUI
(Che))

AHanu3 KOHTpoJIbHOM paboThl. [ToBTOpEeHME, 00001IEHNE U

30 cucremMaTru3anus 3HaHui. OCHOBHBIE PUTYpHI, PaKTHI,
TEOpEeMBI Kypca IUIaHUMETPUHU

31 [ToBTOpeHnue, 060061IeHNE U cUCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPHI, HAKTHI, TEOPEMBI Kypca ITITAHUMETPHA

39 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3alUs 3HaHUI.
OcHoBHbIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPUHN

33 Hrorosasi koHTpOIbHaAsi paboTa Ned

34 AHanu3 KOHTpoJIbHOU paboThl. [ToBTOpEeHue, 00001IeHNE U

cHCTEMaTH3aInsI 3HaHUH
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