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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOTO YPOBHS IS
oOyuatommuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOro
roCyIapCTBEHHOT0 00pa30BaTeNbHOTO CTaHAapTa CPEAHEro 0o1ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecIieunBaeT OBJIAJACHUE KITFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONITUMU OCHOBY VIS CaMOPA3BHUTHS W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU O0YYArOITUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETPUM Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHusl OOYCIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
OPEeIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T'€OMETPUM B HANPABICHUU JHUYHOCTHOIO
pa3BuTHs oOydaromuxcs, GopMHpoBaHUA (DYHKIIMOHATBLHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUeOHbIX JTUCHUIUIMH. Pa3BuTne y o0yuaromuxcs
NPaBWIBHBIX TPEJICTaBICHUNA O CYIIHOCTH M TMPOHMCXOXKJICHUH T€OMETPUUIECKIX
abcTpakiuii, COOTHOILIEHUH PEATbHOTO W HUACAIBHOTO, XapaKTepe OTPaKeHUs
MAaT€MaTH4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEeMaTHYE€CKOTr0 MOJACIUPOBAHUS B HAYYHOM
TIO3HAHHUH U B MIPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KadyecTB MBIIUIICHHs, HEOOXOAMMBIX IJIs aJanTaludd B
COBPEMEHHOM OOIIIEeCTBE.

I'eomeTpus sBisieTcs OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIeYMBaeT BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCIMIUTAH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbllUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOydarouuMUCs
HNOHATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHUE BBIIBUIATh U ONPOBEPraTh
TUINOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MpPU PEHICHUH 3a]ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3uKy.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCeX O00JacTIX AESITEeNbHOCTH uenoBeka. OpHeHTauus 4eloBeKa BO BPEMEHH U
POCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXECHUS OKPYXKAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  jAelcTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUAbl Y4eOHOH M TPYAOBOM JAESATEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amaya (QopMUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOIeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUMX TIE€OMETPUYECKUX 3HAHMM W JCUCTBUM,
crielM(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa3oBaHus
M0 CIEUUAIIHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIOJb30BAHUEM T€OMETPUH.

[Iporpamma no reoMeTrpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yYaroImMXCsl CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIHME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chmenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(HECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHS TPOrpaMMbl 00ECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a3o0BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (QopMupoBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOMIUX OMUCHIBATH
U U3Yy4aTh pa3HbIC SIBJICHUS OKPYIKAIOIIET0 MUPA;

e (QopMHupoBaHHME YyMEHHUS paCIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha TIOCTPOCHHS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMHupOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMHU O
MHOTOTPAaHHUKAX M TeJIaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHME  QJITOPUTMAMU  PENIEHUS  OCHOBHBIX  THUIOB  33]adY;
dbopMHpoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHs CTEPEOMETPUUECKHX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEN
oOydJaronmxcsi, TMO3HABATEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBanue GyHKIMOHATBHOM IPAMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha S3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
F€OMETPUYECKAN anmapaTr Uil PEleHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATD MTOJYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAaMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUSI, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHPYET K
JAJIbHENIIIEMY U3YYEHHMIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHH€  TMPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHHE JTOTUUECKUX YMEHUN
pacrpenensercs HE TOJbKO MO COAEPKATEIbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUst Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI pabodeil mporpamMmbl, pacnpeleNéHHbIM M0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJAQJCHHE TE€OMETPUUYECKUMU
NOHATHUSMYU Y HABBIKAMM OCYILECTBIUIOCH MOCIJIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0/IEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUN OO0ydaromuXcs, paciupss u
yray6nsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
NIapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IHpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IMJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajieNbHbIX IUlocKocTel. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapaieenune/a; MIoCTPOCHHE CEUCHUIA.

[leprieHIMKYISAPHOCTL NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIE B
IPOCTPAHCTBE, IpPSIMBIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUMKYJSAPHOCTH  JIBYX
I0CKoCcTeN. TeopeMa o TpEX MepHeHIuKyIspax.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero coucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuAa. OIJIEMEHTbl NpuU3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
npaBWiIbHAs NUpaMUAQ; MNPaBWIbHAS TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonekadip ¥ ukocasdap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B MNHpPaMHAAX, [NapajuleJeNuneaax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IIOWAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUJIBHON MNHUpPaMUIBI,
TeopeMa O Iulomanu yceuéHHoM mmpamuapl. [lonstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6neie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpalmeHus

Hununapuueckas MHOBEPXHOCTH, oOpasytomue UTHHAPUIECKON
MOBEPXHOCTH, OCh IMWJIWHJIPUYECKOM TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias U OCh; IUIONIaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTUu. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yioias
U OCh, IUIOIMIQJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pasyrolre U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephl.

N3o0pakeHue Tel BpallleHHs Ha TJIOCKOCTH. Pa3BépTka MUIMHApPA U KOHYCAa.

KomOunanuu Ten BpalieHMs Y MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpAaIICHMUS.

[Tonsatue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpSIMOYTOJLHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM HMUWIMHApPA,
koHyca. O0BEM 1mapa u mIomaasb chepsl.

[TogoOubie Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenuss mwMHApa (TapauiebHO W TEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE OCHOBAHHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
miapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miockoctu u B npocTpancTBe. CIoKeHUEe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBSA3AaHHBIX  C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpsMoyrosibHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUIN HAayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy TIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelIeHu, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodeCCUOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur W Ppearu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABICHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHUEM BIIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUYECKUX MpoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWM ISl pElIeHus 3ajad B
00JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU JIJI1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKOH HayKh Kak cdepbl UYeJTOBEYECKOW ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBbI YU4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOYECCO8 00YYAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupa,  npuMeHeHue  J102UYECKUXx,
uccie008amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATHh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATHIECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBI  IPHU3HAK
KJlaccu(uKanuy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBISBIATH  MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JieNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VMHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemeHus y4yeOHOM 3afaun (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBU:

e HCIOJB30BaTh BONPOCHI KaK MCCIENOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSATENBLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUSA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e CaMOCTOSITENIBHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yjIbTaTam
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLECCA, a TAKKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

e BBIABIATH AehUIMTH MH(GOPMALUM, TAHHBIX, HEOOXOJAUMBIX Ji1 OTBETA
Ha BOIIPOC U JJIsI pEILICHHS 3a]1auu;

e BbIOMpaTh UWHDOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

e CTPYKTYpUpPOBaTh MH(MOPMALIMIO, IPEJICTABIATh €€ B Pa3IUYHbIX (POpMaXx,
WUTIOCTPUPOBATH TpadUUuecKy;

e OLICHUBATH HaJEXKHOCTh uH(popMaIu o CaMOCTOSITETILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamMueHble  Oelicmsus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po6JieMBbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHBIE HA MIOUCK
pELIEHUs]; COMOCTABIATh CBOM CYXKICHHUS C CYXACHUSMH JPYyrUX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMH; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaThbl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

Corpyanu4ectBo:

3)

NOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1Eb
COBMECTHON JCSATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOJICUCTBHSI.

VHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

Gdopmuposarue cCMbICIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIONTUXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopmMarmu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHM II03HABATEJIIbHOW peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUNIETh TPYIHOCTH, KOTOPHIE MOIYT BO3HHKHYTH IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIW U YCIOBUAM, OOBSICHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTWKECHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmnepupoBaTh MOHATHUSIMHE: TOYKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TPH PEIICHUU
reOMETPUYCCKHX 3a]aY.

OnepupoBaTh MOHIATHAMU: MMAPAUICIBHOCT U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE pPaCIOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPaHHBIM YIrojl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOI'O YIJIa; rpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIBIH W HEBBITYKJIBINA
MHOTOI'PaHHHK, 3JIEMEHTHI MHOTOTpaHHHUKA, MPAaBUJIbHBI MHOTOT'PaHHUK.

Pacmo3HaBaTh OCHOBHBIC BHUIBI MHOTOI'PDAHHHMKOB (IHpaMuja; IIpH3Ma,
IPSIMOYTOJIbHBIN TapaJlIeNIeIHIIe]I, KyO).

KnaccudunmpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHS IS
Kkiaccuukanuy  (BBIMTYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKW, TIPABWIIbHBIC
MHOTOI'PaHHHKH; TIPSIMbIE M HAKJIIOHHBIC IPU3MBbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/] CJICIOB.

CTtpouTh Cc€UEHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYSCKHUX BEJIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEKIY
CKPEITUBAIOIIUMHUCS MPSMBIMH.

Pemate 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHUX BEJIIMUMH 1O 00pa3iaM Hin
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIMTHYECKHE METONbI TIPH PEIICHUN
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYT'PAaHHBIX YTJIOB.



Boruncnate 00bEMBI M IJIOLIAAN [MOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHHEM (OpMyJ; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU 0I00HBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHAMHU: CUMMETPHsS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay, PEANOJIArarolluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IprBoanuTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKU3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATH MOIYyYEHHBIE 3HAHWSA Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb U3YYEHHBIE IIOHATHS B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHONW TPOOIEMBbI, MOJAETUPOBATH peaJbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUM, UCCIENOBaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, annapaTa aareOpsbl; pemarh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: LUIUHAPUYECKAas MOBEPXHOCTh, 00Opa3yromue
IWINHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yromne KOHU4EeCKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOJTYYEHHUS TE BpPaIllCHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue Cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIaPOBON CEITMEHT, OCHOBAaHUE CETMEHTAa, BBHICOTA
CErMEHTA; IIapOBOW CJIOH, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00BbEMBI M IJIOMAAM  TOBEPXHOCTEH  TeNm  BpaIICHUS,
r€OMETPUUYECKUX TEJ C MPUMEHEHHEM (popMyI.

OnepupoBaTh MOHATHSIMH: MHOTOIpDAaHHUK, BIHCaHHBIH B cdepy u
ONHCaHHBIM OKOJIO c(epbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYncnsaTe COOTHOLIECHUST MEXy TUIOIMAIIMU MOBEPXHOCTEH M 00BEMaMu
MO0IOOHBIX TEJL.



N3o0paxkarh m3ydaembie QUTYpPhl OT PYKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUYEHUS TEJ BPAILECHHUS.

W3Bnekath, WHTEPIPETUPOBATH U MpeoOpa3oBhIBaTh WHGOPMAINIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTAaBICHHYIO Ha YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUSL CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IprMeHATh MpaBWIIO Mapajuieienunea.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISpPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaraloIIuX HECKOJIBKO 1IaroB PELICHHUs, €CIIA YCIIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpuYecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a7ad.

[IpumeHsaTs OpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoaUTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPHUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH DPEAbHBIC
CUTyallud U TMPUMEHATb W3YUYECHHBIE IIOHATUS B IHPOLECCE IOKWCKA PEUICHUA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, anmnapara anreOpbl; peraTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos Di1eKTPOHHbIE
Ne HaumenoBaHme pa3jieioB u Kontpoabhbie | TpakTaueckie (undposbie)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
1 BBenenue B crepeoMeTprio 10
[IpsiMble ¥ TUIOCKOCTH B
) IIPOCTPAHCTBE. 12 |
[TapamienbHOCTE NPSIMBIX U
IJIOCKOCTEN
3 [IepnieHAUKyYIAPHOCTD 12
IPSIMBIX U IJIOCKOCTEN
4 VYTribl MeXAY OPSIMBIMU U 10 |
IUIOCKOCTSIMHU
MHororpaHHuKu 11 1
6 OO0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 |
PacCTOSIHUSA U YIJIbI
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME




11 KITACC

KoauuecTBO yacon DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3aesioB U TeM Koutpoasbnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTsbl padoThI
pecypcbl
Tena Bpaienus 12
2 OO0BEMBI TE 5 1
Bekrtopsl u
3 KOOPJMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
4 0000111eHNE, 7 !
CHCTEeMaTH3aIMs
3HAHUH
OBIIEE KOJIMYECTBO
- 34 3 0

YACOB II0 ITIPOTPAMME




INIOYPOYHOE INTAHUPOBAHUME
10 KITACC

KosmnuecTBo yacos DJIEKTPOHHbIE

Ne ara uudposbie
Tema ypoka Kontpoasubie | IlpakTudyeckue A bp
Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE

pecypcsl

n/n padoThbI padoThI

IToBTOpEHME, 00600IICHNE
1 CHUCTEMAaTu3alus 3HaHuH. 1

[ToBTOpenue, oboOIICHNE
2 CUCTEMATH3aIns 3HAaHUH. 1

[ToBTOpenwue, o6o0IIeHNE
3 cucTeMaTH3alysl 3HAHHUH. 1

[ToBTOpenwue, obo0IIeHNE
4 cCHUCTEMAaTu3alys 3HaHuH. 1

[oBTopenue, 0600IICHNE
5 CHCTEMaTH3alIUs 3HAHU. 1

OCHOBHBIE MTOHSATHUS CTEPEOMETPHUH:
TOYKa, PsMasi, TNIOCKOCTh,
mpoctpancTBo. [IpaBuna

6 M300paKCHHS HA PUCYHKAX: 1
M300paKEeHUS TUIOCKOCTEH,
TapauIeIbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbBI OTpe3Ka

IlonsTus: MEPECCKAOIHNCCA

IIJIOCKOCTH, IEPECEKAOINNECA




npsmMas U IJIOCKOCTb

ITonsTus: nepecexarommecs
IJIOCKOCTH, NEPECEKAIOIIUECS
npsiMasi ¥ INI0CKOCTh

3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,
n300pakeHne MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha IMPOESKIIMOHHBIX
yepTekax

10

Hauanbneie cBenenus o Kkyoe u
IHpaMu/ie, X pa3BEPTKH U MOJICTIH.
CeueHust MHOTOTpaHHHUKOB

11

Hauanbneie cBenenus o kyoe u
IHpaMu/ie, X pa3BEPTKH U MOJICTIH.
CeueHust MHOTOTpaHHHUKOB

12

[TonsiTHE 00 aKkCHOMAaTHYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH H
CJICICTBUS M3 HUX

13

IToHsITHE 00 AKCHMOMATHYECKOM
ITOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUH U
CJICACTBUA N3 HUX

14

TTousiTre 00 aKCMOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUN U




CICACTBHA U3 HUX

15

ITonsitne 00 aKCHOMATHIECKOM
ITOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBHS U3 HUX

16

B3auMHOE pacrmoioKeHue NpsMBIX B
MPOCTPAHCTBE: MEepeceKarorecs,
napasuielibHbIC U CKPEIINBAOIHECS
psIMbIe

17

[TapamnenbHOCTB NPSAMBIX U
IIJIOCKOCTEW B IPOCTPAHCTBE:
napauleIbHbIE IPSMBIE B
IIPOCTPAHCTBE; MAPAJIIEIBHOCTD
TPEX MPAMBIX

18

[TapannensHOCTD NPAMBIX U
IUTOCKOCTEH B IIPOCTPAHCTBE:
[NapannensHOCTD NPAMOI U
IUIOCKOCTH

19

VYIIiBl ¢ COHaIIpaBICHHBIMU
CTOpOHaMH

20

VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE

21

[TapamienbHOCTb MIOCKOCTENU:
napaeabHble IIOCKOCTH

22

CBaoiicTBa mapamienbHbIX




TIOCKOCTEHN

[Ipocreiimme mpocTpaHCTBEHHBIE
(urypsI Ha IIOCKOCTH: TETPa3p,

23
KyO, mapajuiesenue;]

24 ITocTpoeHue ceuenmii

25 ITocTpoeHue ceuenumii
Kontponbnas pabora o Teme
"IIpsiMBIe ¥ TUTOCKOCTH B

26 npoctpancTie. [lapaniensHocTh
NpSIMBIX U IUIOCKOCTER"
IlepnieHAUKYASPHOCTH IPSIMOM U

27 IJIOCKOCTH: MEPIEHIUKYIISPHbIE
MIpsIMBIE B IIPOCTPAHCTBE
IIpsimbie nmapannenbHble U

28 MEPIEHINKYIAPHBIE K IINIOCKOCTH
[Ipsimble mapannensHele U

29 MIEPIICHANKYJISPHBIE K TIIOCKOCTH
IIpu3Hak nepneHuKyIsspHOCTH

30 MPSIMOM ¥ TIIIOCKOCTH
[Ipu3Hak neprneHAnKyISIPHOCTH

31 NPSAIMOM U INIOCKOCTH
Teopema o npsmoit

32

MIEPIICHIUKYISIPHOHN TTOCKOCTH




33

Teopema o npsimoit
MEPIEHINKYJISIPHON TNIOCKOCTH

34

Teopema o mpsimoit
MEPHIEHIUKYISIPHON IIIOCKOCTH

35

IlepnieHauKyIISIp M HAKJIOHHBIE:
paccTostHuE OT TOYKH JI0 TIOCKOCTH,
paccTosiHUE OT MPSAMOM J10
IIJIOCKOCTH

36

IlepnenauKyssp U HaKJIOHHBIE!
PacCTOSIHUE OT TOYKH IO IMIIOCKOCTH,
paccTostHue OT IPSIMOU 110
IJIOCKOCTH

37

[lepieHaUKySAp U HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 MIIOCKOCTH,
paccTosiHue OT MPSMOM 10
IJIOCKOCTH

38

IlepnenauKyIisip U HaKJIOHHBIE!
paccTOsHUE OT TOYKH JI0 MIIOCKOCTH,
paccTostHue OT OPSIMOH 110
IJIOCKOCTH

39

VYTIIBI B IPOCTPAHCTBE: YIOJI MEXIY
NPSAIMOM U INIOCKOCTBIO

40

JIByrpaHHBIN yro, JMHENHHBIN yron
JBYTPAHHOTO yria

41

IlepnenaAuKyJISIpPHOCTD MIIOCKOCTEMN:




MIPU3HAK TIEPIICHIUKYIIIPHOCTH IBYX
IJIOCKOCTEN

42

[lepneHANKYIIPHOCTH MIIOCKOCTEH:
MIPU3HAK TIEPIICHIUKYIISIPHOCTH IBYX
IJIOCKOCTEH

43

[lepnieHANKYIAPHOCTH MIIOCKOCTEH:
MIPU3HAK TIEPIICHIUKYIIIPHOCTH IBYX
IJIOCKOCTEN

44

Teopema o Tpéx NMepNeHANKYIIpax

45

Teopema o TpEx mepreHIUKyIIpax

46

Teopema 0 TpEX MepHEeHANKYISIPaxX

47

KonTponbHas paboTta o Temam
"[lepnieHAUKYIAPHOCTD NPSMBIX H
IDTOCKOCTEH" U "YTIIBI MEXITY
MPSIMBIMU U IIJIOCKOCTSIMU"

48

[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOI'OIrpaHHUKa, BBIITYKIIBIC U
HEBBIITYKJIbIe MHOTOTPAaHHUKH;
pa3BEpPTKa MHOTOrpaHHUKA

49

HpI/I3MaE n-yroJjibHas npusma, rpanu
1 OCHOBAaHHJ MPU3MBI, IpsAMast U
HaKJIOHHAsA IMPU3MBI; OOKOBas H
NOoJIHag MOBEPXHOCTb MPU3MbIL




50

ITapannenenunesn, TpsiMOYTOJIbLHbIN
napaJulesienuIe]] U ero CBOWCTBa

51

[Mupamuna: n-yronpHasi nUpaMua,
TpaHU ¥ OCHOBAHUE MTHPAMUJIBI;
0OKOBas U MOJTHAS TOBEPXHOCTh
MIUPaMU/IBL; TIPaBUIIbHAS U
yceu€HHas NupaMua

52

[TpaBuIbHBIE MHOTOTPAHHHKH:
MOHSTHE MPAaBHIBHOTO
MHOTOTpaHHHUKA; PABHIbHASL
npu3Ma U MpaBUIbHAs IUPAMHIA;
HpaBWIbHAS TPEYToJbHAs IHPAMUIA
U TIPaBUJILHBINA TETpadp; KyO

53

[IpencraBnenre o0 NpaBUIBHBIX
MHOTOTPaHHUKAX: OKTadIp,
JOACKadAP U UKOCAIP.

54

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTENBHO TOYKH,
NPSIMOH, MIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MIpaMHJIaX,
napaJuieNienuIeax, TPaBUiIbHBIX
MHOTOTpaHHHUKaxX

55

BeIuncneHre 31eMeHTOB
MHOTOT'PaHHHKOB: p&0pa,
JTUarOHAJH, YTIIbl

56

[Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTH MPSAMOIL




IIPU3MBI, IUIOIIA(b OCHOBaHMH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
NPSIMOI PU3MBI

ITmomaas 60KOBOM TOBEPXHOCTH H
IIOBEPXHOCTH IIPABWILHON

57 MUPaMU/IBL, TEOpeMa O TUIOLIAIH
OOKOBOI1 MOBEPXHOCTH YCEUEHHON
THpaMUIbI
KonTposnbHas paboTa o Teme

58 "MHuororpanHuKn"

59 [NonsTHe 06 00BEME

60 O0BEM mupamMuIb!

61 O0BEM TpaMUIBI

62 O0BEM MIpaMUTIET
O0BEM TPU3MBI

63 P

'bEM IPU3MBI

64 O0BéM nipu3
KonTposbHas padoTa o Teme

65 "O6BEMBI MHOTOTPAaHHUKOB"
[oBTopenue, 0600IICHNE
CHCTEMaTH3aIns 3HaHHUH.

66

IToctpoeHnue ceueHuii B
MHOTOIPaHHUKE




67 HtoroBast KOHTpOJIbHAS padboTa

[ToBTOpenue, o6o0mEeHNEe
crcTeMaTU3alysl 3SHAHHUH.
Beruncienue yrioB: MexmIy

68 CKPELIUBAOIIUMUCS IIPSIMBIMU, 1
MEXy MPSMON U TIOCKOCTBIO,
JIBYI'PAaHHBIX YTJIOB, YIJIOB MEXAY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp,
paauyc, nuaMeTp;
IUTOIA/b TOBEPXHOCTH
chepnl

BzaumHoe pacrnionoxenue
chepsl 1 MITOCKOCTH;
KacaTelbHasl MJI0CKOCTh K

cthepe; miomanas cheps

N3o6paxkenue cdepsl,
11apa Ha MJI0CKOCTH.
Cedenus mapa

Hunmuaapuueckas
MOBEPXHOCTb,
obpasyromue
UAJIMHIPAYECKOM
MOBEPXHOCTH, OCh
HUJIUHAPUYECKOU
MOBEPXHOCTHU

[{unuHap: OCHOBaHUSA U
OOKOBast TOBEPXHOCTb,
o0pa3yromias 1 ocb;
IJIOIIAab OOKOBOM U




IIOJIHOM ITOBEPXHOCTHU

N3obpakenue nuimHapa
Ha IJTOCKOCTH. Pa3BépTka
nuuHApa. CeueHus
IUIUHAPA (TTIOCKOCTHIO,
napasieIbHON WUiIn
NEPIEeHIUKYIIPHON OCH
UIHH]IPA)

Konnueckast noBEpXHOCTB,
00pa3yroIme KOHHIeCKOM
IIOBEPXHOCTH, OCh U
BEPILMHA KOHUYECKOU
IIOBEPXHOCTHU

Konyc: ocHoBaHue u
BepIlIMHA, 00pa3yroas u
OCb; IJIOLIAb OOKOBOM U
MOJIHOM TOBEPXHOCTHU

VY cedu€HHbI KOHYC:
00pa3ymoIue U BBICOTA,
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

10

N306paxeHne KoHyca Ha
mockocTh. Pa3BépTka
KoHyca. CeueHus KOHyca
(TIIOCKOCTHIO,
napajuleJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOIAIIEH
yepe3 BepUINHY)




11

KomOunamus ten
BpaIeHus u
MHOTOT'PAaHHUKOB

12

MHororpasHuk,
OTMCAaHHBIN OKOJIO CephI;
cthepa, BIMCcaHHAS B
MHOT'OI'paHHMK WJIHM B TEJIO
BpALICHUS

13

ITonsarue 00 00OBéMeE.
OCHOBHEBIE CBOMCTBA
00BEMOB Tell

14

O06bEM IUIMHApa, KOHYCa

15

O0OBEM 1mapa u TIomaIs
cepsl

16

ITonoGHbIE TENA B
MIPOCTPAHCTBE.
COOTHOILLIEHUS MEKTY
IUTOIIAISIMH
MOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEN

17

KonTponbHas pabota no
temaMm "Tena Bpaienus" u
"O0beMBI TET"

18

Bekrtop Ha mia0cKkocTH U B
IIPOCTPAHCTBE

19

CI10)keH1E U BEIYUTAHUE
BEKTOPOB

20

YMHOKEHUE BEKTOpa Ha




YHUCJIIO

21

Paznoxenue Bexropa o
TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuio
napaJuienenumneaa

22

Pemenue 3amau,
CBSI3aHHBIX C
IIPUMEHEHUEM ITPaBUIT
JEHCTBHUM C BEKTOPAMU

23

[IpssmoyronbHas cucrema
KOOpPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3aga4uu B
KOOpAMHATAX

24

Yros Mexay BEKTOpaMH.
CkansipHO€ MPOU3BEICHNE
BEKTOPOB

25

Brruucienue yrios Mexay
IPSIMBIMH M INIOCKOCTSIMH

26

KoopaunaTHO-BEKTOPHBII
METOJ IIPU PELICHUH
FeOMETPUUYECKUX 3a/1a4

27

KonrponbHas pabora no
Tteme "BekTopsl n
KOOPJIMHATHI B
npocTpaHcTse”

28

[ToBTOpEeHME, 0600IIEHNE




7 CHCTEMaTH3aINs 3HAaHUH.

OcHOBHBIE QUTYPHI,
(baxThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHue, 0600MIIEHNE

W cCUCTEMAaTH3allis 3HAaHUI.

OcHoBHBIE QUTYPHI,
(axThl, TEOpEMBI Kypca
IUITAHUMETPHUH

30

[ToBTOpeHME, 0000IIEHNE

Hn CUCTCMaTHU3alusa 3HAHWH.

3aI[an/1 IIAHUMETPUHU U
MCETOJbI UX PCIICHUA

31

[ToBTOpeHmEe, 0600IIEHNE

H cucreMarTrusanus 3HAHWH.

3aI[an/1 IJIAHUMETPUHU U
METOIbI UX PCIICHUA

32

[ToBTOpenue, 0600IIEHNE

U cUCTEMAaTH3alis 3HAHUI.

OcHoBHBIE QUTYpHI,
(axThbl, TEOpEMBI Kypca
CTEpPEOMETPUN

33

Nrtorosas KOHTpOJIbHAS
pabora

34

[ToBTOpenue, 06001IEHNE
M CUCTEMAaTH3aInus 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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