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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOyuaronmxcs, GopMupoBaHUs (DYHKIHMOHATHLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUI U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHATUMHBIX OCHOB FT€OMETPHUU U TTOCTPOCHUH IETTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKECHUSI OKPY>KAIOLIETO MHUPA, YCJIOBHE YCHEHIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM IESITENbHOCTH, SBIISIECTCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajbHa 3ajaya
dopMupoBaHus |y OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpPHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecredeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUM MW JEUCTBUM, crHeuu(pUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO NPOAODKEHUS  00pa3oBaHUs 10
CHELMATLHOCTAM, HE CBSI3aHHBIM C MIPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NIpeIHa3HA4Ye€HA I
oOyyarolmxcs CpeIHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
©a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIINE MAaTeMaTHUECKUE YMEHHUS, CBA3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYUTh F€OMETPHUIO OoJiee ri1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUYECKHUX 3HAHUSX B
npo(hecCUOHATBHOM JeATENbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJayamMH  OCBOGHHS  Kypca
«I"eomeTpum» Ha 6a30B0oM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opMHpOBaHHE NPEJICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3H C OKPYKAIOLUM MHPOM;

o (opMupoBaHHE MPEICTABICHN O MHOTOTPaHHUKAX M TeJlaX BpalleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

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

e (dopMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ay C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO03HABATEIbHON aKTHBHOCTH, MCCIIETOBATENbCKIUX YMEHHUNA, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIIMOHATEHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHIATUN, OOBEKTOB U
3aKOHOMEPHOCTEH B peaNbHbIX XKU3HEHHBIX CUTYyallUAX U MPU U3YYECHUU
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHPOBATh UX HA S3BIKE TEOMETPHUH U CO3/1aBaTh
T€OMETPUUECKUE MOJENH, TMPUMEHSATh OCBOCHHBIM TI€OMETPUYECKHIA
anmapar i1 peUieHUusT  NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYYECHHbBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEpEOMETPHUH B Hayalle €ro U3yueHHs 3a/1a4, peIIaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHMS, U OMpPENEIEHHBIM 00pa3oM OpraHm3oBaHHAs paboTa HAJl HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO MBILIUICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MTPOIIECCOB, MOTUBUPYET K JalIbHEUIIIEMY
U3YYCHHUIO MPEIMETA.

[Tpenmourenue OTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON NeATeabHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4dalmxcs B Kypce cTepeoMeTpUU IPOBOAUTCS 3a CUET pEIICHNUs 3aad Ha CO3aHNe
MPOCTPAHCTBEHHBIX O00pa30B W 3aJad Ha ONEPUPOBAHHME IMPOCTPAHCTBECHHBIMU
obpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
ONepUpPOBaHUE 00pPa30M — B YCJIOBHSIX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
U3MEHEHUS €ro UCXOJHOTO COJepKaHusl.

OcHoBHbIE cozeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MuororpanHukn», «[IpsMbie U MIIOCKOCTH B IPOCTPaHCTBE», « Tena BpalieHus»,
«BexTopsl U KOOpAMHATHI B MpocTpaHCTBe». DOpMUPOBAHHE JTOTHUECKUX YMEHHH
pacnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO M IO ToAaM 00y4eHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conmepxanne o0pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBIISIIOCH MOCJIEOBATEIFHO U MOCTYNATENIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN OOYydYaIOUTUXCS, PaCHINpss U
yriyosisis e€, o0pasyst MpoUYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomeTpun 0TBOAUTCA 10 2 yaca B Heaento B 10 knacce u B 11
KJIacce, BCETo 3a JiBa rofa ooy4yenus - 132 yyeOHbIX vaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHuEe TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKarOIIHeEcs,
napajulelibHble M CKpeuuBarommecs npsmble. [lapauienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YroJd MEXAY NpSMBIMH B MPOCTPAHCTBE.
[TapajuteIbHOCTB IIIOCKOCTEN: HapasuleibHbIE INIOCKOCTH; CBOMCTBA IMapaJUICIIbHBIX
iockocteit. [IpocTeiime mpocTpaHCTBEHHbIE (DPUTYpBI HA MIOCKOCTHU: TETPadIp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHbIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpemMa O NPsIMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY IMPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM yroJl  JBYTPAHHOrO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEMN: MPU3HAK IMEPHEHAUKYISIPHOCTU JIBYX IUIOCKOCTENW. Teopema o0 TpEx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yromapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, IIPSIMOYTOJIbHBIN
napajuiesienunes; U ero cporcra. llupammpa: n-yronpHas nupamuga, TPaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yceu€HHass nupamuga. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPaHHHUKHU: MOHSATHE MPABWIBHOIO MHOTIOTPAHHUKA; MPABUJIbHAS MPU3MA U
MpaBUIbHAS THPAMUJA; TpPaBWIbHAS TPEYTrojibHAas NUPaMUa M TPABUIIbHBIN
terpasdap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMO,
MJIOCKOCTU. DJIE€MEHTH CHMMETPHUH B MUPAMUIaX, MapaJlieJenuIie/iax, MpaBUIbHBIX
MHOTOTpaHHUKAX.

BrluncieHne 9SJ€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiud, yTJbL.
[Tnomans OGOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOHM TIOBEPXHOCTH M TIOBEPXHOCTH IIPABWJIBHOM NHUpaMUJIbI, TeopeMa o
mIomaau yceu€Hnoi nupamupl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TonoOuple Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunmuHaapuyeckas MTOBEPXHOCTB, oOpasytoiue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyc: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOLIAAb MOBEPXHOCTU chepHI.
B3auMHoe pacnionoxxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIMpaHHMK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa U TI0IaAb Chephl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus MHApa (MapaJUIEIbHO U MIEPIICHIUKYJISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY ), CEUECHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B npocTpancTBe. Cl0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX  C
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IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreitmme 3amaun B
KOOpJMHATax. YTOJ MexXay BekTopamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.
Beluncienre yrioB Mexay IpsIMBIMU M IUIOCKOCTAMH. KoOpAuMHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl yuyeOHOTO MpeameTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUAIOMIErocs Kak akKkTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Ipolenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Mp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYAYIIETrO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEILICHUH, PACCYyKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
HMHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JI0pOBBIO (370pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTJIbIXa, peryJispHas Pu3nyeckasi aKTHBHOCTD); (PU3MUIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYAOJIO0US; UHTEPECOM K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
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TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHWHM BCEH >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJIOTHYCCKOH KYJIbTYPBI, ITOHUMAHUEM BIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0jeMm;
OpUCHTAIMel Ha MPUMEHCHHE MAaTeMAaTHUYECKUX 3HAHWHA JIA PEIIeHUS 3a7ad B
00J1aCTH OKPYIKAIOIIEH Cpe/Ibl, INTAHUPOBAHMSI TIOCTYTIKOB U OIEHKU MX BO3MOMXHBIX
MOCIICJICTBUUN JIIA OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKW, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl YelTOBEUYSCKOW JeATCIbHOCTH, 3TalloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICAOBATEIBCKYIO JEATEIHHOCTh
WHIWBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTuka XapaKTePU3YIOTCS OBJIaJICHHEM YHUBEPCATLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUAOWUXCs (0c8OeHUe
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJISATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHI, OTHOIICHHA MEXAY HOHITHIMH, (POPMYIUPOBATH
ONIpE/CIICHUS]  TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOMMOI0 aHAJIN3a,

e BOCIPHHHUMATh, (OPMYIUPOBATH U  MPeoOpPa3OBBIBATh  CYKICHU:
YTBEPAUTCIIbHBIC W OTPULIATENIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;
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e BBUBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeuHss B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeajiaraTh KpUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleJaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BbIOMpaTh cmoco0 pemieHUs y4yeOHOUN 3aaauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaThb HCKOMOE W  JaHHOe, (OpMUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUI0, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIUTAHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIIEHUSI M BBIBOJBI TIO PE3yJIbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, a TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBIBITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM IMPEICTaBICHMUS,

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvlie KoMMyHuKamugHvle  Oelicmgus,  obecneyusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:
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BOCIPUHUMATh U (DOPMYITHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS O XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3YJIbTAaT;

B X0JI€ 00CYKIEHMs 3aaBaTh BOIIPOCHI 110 CYILECTBY O0CYKIAaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKAEHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jIM4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOI Gopme GpopMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
NPEACTAaBIATh  pe3yJbTaTbl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
MCCJIEI0BAHMUS, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATH (POPMAT BBHICTYIUICHHUS
C Y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaJIbHON
paboThl TpU pelIeHUM YYEeOHBIX 3a]ay; NPUHUMATh I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3aIMI0 COBMECTHOM  paloThlI,
pacmpenenartb BuAbl pabOT, TOTOBAPUBATHCA, OOCYXKJaTh IMpoOIecC U
pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHHs, OOMEH MHEHUM,
«MO3TOBBIE€ MITYPMB» U WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPAMHUPOBATH CBOM JEHUCTBUS C IPYTUMU YIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOEro BKJIaga B OOMMA TPOAYKT TIO KPUTEPHSIM,
chOpMyYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamusnsie oeticmasusi, obecneuusarom popmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4M, BEIOUPATh CIIOCO0 perieHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM II03HABATEJIBHOM peduieKCcUM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJICTh CITIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TPpoIiecca U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
JAHHBIX, HAWJECHHBIX ONMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

11
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e OIIGHUBATh COOTBETCTBHE pE3yJbTaTa NN W YCJIOBHUSIM, OOBSICHSTH
MPUYUHBI JIOCTHXKEHHSI WIM HEIOCTHXKECHUS PE3yIbTaTOB ACSATEILHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBath MOHATUSMU: TOUKA, IPsIMAasi, TNIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TPU PEIICHUN
TeOMETPUUYECKUX 33/1a4.

OnepupoBaTh MOHATHSIMU: TTAPALICTLHOCTh M IEPIICHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccudunmpoBate B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHSIMH: ABYTPAaHHBIA YroOJ, TPaHW ABYTPAHHOTO YTJa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAaHHOTO YIJa; TpalycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA M HEBBITYKJIIbIM
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIs
kiaccuukanyy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPAHHHUKH; TIPAMBIC ¥ HAKJIOHHBIC TIPU3MBI, TTApaJUICICTUTICBI).

OmneprpoBaTh MOHATHIMH: CEKyIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBIICHATH TPUHIIUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YS METOJ CIIECIOB.

CtpouTh ceuyeHUsT MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKTY IBYMSI
TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX ~MaTeMaTHYECKUX 3a7ad Ha  BBIYHCICHHE YIJIOB  MEXIy
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CKPEIMBAIOIIMMUCSA TPAMBIMH, MEXKIYy TMPAMOM M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IIOLIAAA NOBEPXHOCTEH MHOIOIPAHHUKOB (MpU3MA,
NUpPaMUJIa) C IpUMEHEHUEM (HOPMYIT; BEIUUCIISITH COOTHOLIEHHS MEXTy TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensTh reomeTprueckue (HaKkThl ISl PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
IIPEANOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B sSIBHOM (popme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJYy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTE€MaTUYeCKH CQOPMYIHPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEAbHbIE
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKON OBEPXHOCTH; HMIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyio’keHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOHMIQAM  TOBEPXHOCTEH Tel  BpallleHWUs,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyi.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M OMTUCAHHBIH
okoJi0 chepsl; chepa, BMCaHHAs B MHOTOTPAHHUK HJIK TEJIO BPALCHHUSL.
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BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
10/TOOHBIX TEJI.

N300paxaTh u3yyaemble (PUIypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HHMOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEICTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEUCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBAMHU OHU 00JIa/1at0T.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOPaMH, CKaJIPHOE IPOU3BEACHUE, pPaACKIaAblBaThb BEKTOp IO JABYM
HEKOJUIMHEApHBIM BEKTOPAM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
MIPEAIIOJIararolMx HECKOIBKO IIaroB PELICHUs, €CIIA YCIOBHS IIPUMEHEHHNS 3a1aHbI
B SIBHOU (popme.

Pemate mpocremme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3agauM Ha [0Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYMH 0 00pa3liam Wi aJropuTMam, NpuMeHss
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a1a4.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpyBOOMTHE NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
YKU3HH, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4eHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyalludl W IPUMEHATh HU3YYECHHBIC IIOHATUA B IPOLIECCE IIOUCKA pELICHUA
MaTeMaTHYeCKd C(HOPMYIHPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha A3BIKE TIEOMETPUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a1a4U, CB3AHHBIE C HAXOXKICHUEM IT€OMETPUYECKUX BEJIMYUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tparkruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh IPSMBIX M IIOCKOCTEH
3 HepHeH,Z[I/IInyI}IpHOCTL MPSIMBIX U 12
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUS U YTIIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KosimuecTBo yacoB DJIEKTPOHHbIE
HauMeHoBaHUe pa3ieioB U TeM nugpoBbie
Ne ii/m P Kontpoabnsie IlpakTuueckue (udpp )
NMpOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Tena BpameHus 18
OO0BEMBI TEN 18 2
BekTopbl ¥ KOOpIMHATHI B 16 5
NPOCTPAHCTBE
4 [ToBTOpeHwMeE, 0606meHI/UIe, 12 1
CHUCTEMaTH3aIlHs 3HAHUI
OBUIEE KOMYECTO YACOB IT [TPO'PAMME 64 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MII0CKOCTh,
npoctpancTBo. [IpaBuna uso0pakeHus Ha
PUCYHKaX: U300paXCHHUS IIOCKOCTEH,
napauieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

Ilonstus: MepeCCKaromuecs MmIOCKOCTH,
MNepeCeKaromuecsd 1nmpsamMad U IjI10CKOCTb
IlonsTns: NepeceKarommecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

HauanbHble cBefieHus 0 KyOe U
MAPAMUIE, UX Pa3BEPTKU U MOJECIIHN.
CeueHust MHOTOTPaHHUKOB
HauanbHble cBefieHus: 0 Kyoe u
UpaMue, UX pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOIPaHHUKOB
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TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HIX

10

[TonsiTre 06 akCHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUN: AaKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUHN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

11

B3anmHOE pacnoyioxKeHUe NpsIMbIX B
IPOCTPAHCTBE: IIEpeCceKaroIuecs,
napaielibHble U CKpellBaroLIecs
psIMbIE

12

[TapaniaenbHOCTb NPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE: NapaulebHbIE MIPSIMbIE
B IIPOCTPAHCTBE; NapauIeIbHOCTD TPEX
HPSMBIX

13

14

[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe: [lapamienbHoCTh
IPSIMOM M TNIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15

VYros Mexay NpsIMBIMU B ITPOCTPAHCTBE

16

Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE
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[TapamienbHOCTD IIJIOCKOCTEM:

17 napajulesbHbIE IJI0CKOCTU

18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH
[Ipocreiimme npocTpaHCTBEHHBIE

19 (GuUrypsl Ha MWIOCKOCTH: TETPAIP, KyO,
napaJenenumnes

20 [TocTpoenune ceuenmii

21 [TocTpoenue ceueHuit
KonTtponpHast padora no Teme "[Ipsimbie

22 Y TJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHAMKYISAPHOCTH NPSMOK U

23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBbIC
B IIPOCTPAHCTBE

24 [TpsiMble napanenbHble U
NEepHEHIUKYIAPHBIE K MJIOCKOCTH

o5 [IpssmMble napasenbHbIe U
HEepHEHIUKYIJIAPHBIE K MJIOCKOCTH

26 [Ipu3Hak nepneHauKyISIpPHOCTH IPSMO
U TUIOCKOCTH

97 [Tpu3Hak neprneHAuKyYISpHOCTH MPSIMOI
U TJIOCKOCTH

28 Teopema o psIMO¥ MEPIIEHANKYIIIPHOU
TUIOCKOCTH

29 Teopema o0 psIMOM NEPIIEHAUKYIIIPHOU

IIJIOCKOCTH
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30

31

32

TeopeMa 0 psIMOM ITEPIIEHAUKYIIIPHOU
IUIOCKOCTH

[leprieHauKyIsIp ¥ HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

[leprieHauKyIsIp U HAKIOHHBIE:

pacCcToOAHNUE OT TOYKH 0 ITJIIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

33

[IepnieHauKyIsIp ¥ HAKJIIOHHBIE!
PacCTOsIHUE OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

34

[IepnieHauKyIsIp ¥ HAKJIIOHHBIE!
paccTosiHue OT TOYKHU J10 INTIOCKOCTH,
paccTosiHue OT NPSMOM 10 MIIOCKOCTH

35

36

VYIuibl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JIBYT'PaHHOI'O yTIila

37

38

39

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJla

[lepneHAMKYASIPHOCTD MJIOCKOCTEM:
MPHU3HAK NEPIEHIANKYISIPHOCTH ABYX
IIOCKOCTEHN

[lepnieHqUKyYISAPHOCTD IIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
MJIOCKOCTEM
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40

[IepnieHIUKyYIAPHOCTD IIOCKOCTEN:
HNPU3HAK NEPIEHIUKYSIPHOCTH IBYX
IIJIOCKOCTEMN

41
42

Teopema o TpEx nepneHAuKyIsIpax

TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

43

44

45

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

KoHTposbHas pabota 1mo Temam
"[leprieHAUKYISPHOCTD MPSAMBIX U
m1ockocTeil" u "YTribel MeXly IpsIMbIMU
M TIJIOCKOCTSAMU"

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH paSBépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas Ipu3Ma; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsIMasi U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MIOBEPXHOCTD MTPU3MBbI

47

48

49

[Tapamienenunen, npsIMOYrOJbHBIN
napajJiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yrospHas NupamMmuia, rpaHu
N OCHOBAHHWEC MUPAMUBI; OoKOBas 1
IMOJIHAA MOBEPXHOCTh MUPAMUBI;
IpaBWIbHAsA U YCEUEHHAs IUpaMUia

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OT'paHHUKA,
IMpaBUJIbHAA IpHU3Ma U IpaBUJIbHAaA




[44

50

51

52

nUpaMuaa; TpaBUIIbHAS TPEYTOJIbHAS
nMpamMuia U NpaBWIbHBIA TETpa’ip; KyO

[IpencraBieHne o0 MPaBUIBHBIX
MHOTOTpaHHHUKAX: OKTadIp, TOJACKA P U
UKOCadIP.

CumMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIbHO TOUKH, IPSMOI,
IUIOCKOCTH. DIIEMEHThI CHMMETPUU B
nupaMuiax, napajieenuneaax,
MPaBUIILHBIX MHOTOTpaHHUKAX

Brruucnenue a31eMeHTOB

MHOTOTPaHHHUKOB: p&0pa, TUaroHa,
YTIIBI

53

[Tnomans 60KOBOI MOBEPXHOCTH U
HOJIHOM [TOBEPXHOCTH TPSIMOU TPHU3MBI,
IUTOIIAIb OCHOBAHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTH TPSIMOI IPU3MBI

54

[Tmomane 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIILHON MTUPAMUIBI,
TeopeMa O TIoaau OOKOBOMH
ITOBEPXHOCTH YCEUYEHHOU MUPAMUBI

55

56

KonTponbHas padora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

57

O06bEM UupamMu/Ibl

58
59

O0BEM TUpaMHUTBI

O06bEM upamMuIbl

N Rl




€¢

60
61

O06BEM nupamMuIb1

O0BEM TIPU3MBI

62
63

O06BEM pu3MBbI

O0BEM TIPU3MBI

N R

64

KonTpomnpHas padora o teme "OO0bEMBI
MHOTOTPaHHHUKOB"

65

66

67

68

[ToBTOpeHME, 0600IIEHNE
cucreMarusanus 3HaHuil. [loctpoeHue
CE€YCHUI B MHOTOI'PAHHUKE

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTh3alys 3HaHuil. Berauciaenue
PacCTOSIHUM: MY IBYMS TOUKAMH, OT
TOYKH IO MPSMOMA, OT TOYKH JI0
TUTOCKOCTH, MEXKIY CKPEIIUBAOIIUMUCS
PSIMBIMH

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpEeHnue, 060061EeHNE
cucteMaTHu3anus 3HaHui. Beruucnenue
YIJIOB: MEXIY CKPELIMBAIOIUMUCS
OPSAMBIMH, MEXKIY IPSAMON U
IUIOCKOCTBIO, IBYyTPAHHBIX YIJIOB, YTJIOB
MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Nen/m Tema ypoka Koutpoabnble IIpakTuyeckue Aara tupposLIe
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThbI pecypenI
1 ITonsTne unnuHapa. 1
2 Humuuap. Pemenue 3anay. 1
3 Hunuaap. Pemenue 3amay. 1
4 Komnyc. 1
5 Konyec. 1
6 Y ceueHHBIH KOHYC. 1
7 Cdepa . YpaBuenue chepsl. 1
8 B3aumnoe pacnonoxxenue chepsl 1 1
TJIOCKOCTH.
9 KacartenbHas miaockocTs Kk cdepe.
10 [Tnomane chepsr. 1
1 Pasnble 3a1aun Ha MHOTOTPAHHUKH, 1
IWJIMH]IP, KOHYC U Iap.
12 Paznble 3a1aun Ha MHOTOTPAHHUKH, 1
IWJIMH]IP, KOHYC U 1Iap.
13 Pa3nble 3aaun Ha MHOTOTPAHHUKH, 1
WJIAH]IP, KOHYC | Iap.
14 Pa3nble 3a7aun Ha MHOTOTPaHHUKH, 1
HWINH]IP, KOHYC U 1Iap.
15 [emxenue. LleHTpaibHast CHMMETPUS. 1
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3epkanpHas cummerpusi. OceBast

16 cummetpus. [lapamiensHbIi IepeHoc. L

17 O606menue o teme: «LumuHap, KOHYC, 1
cdepa u map»

18 KonTtpomnpHas padora «Tena BpameHus». 1

19 [Tonsitue o6bema. O6veM 1
MPSIMOYTOJIBHOTO TIapaJuIeTIeTUIIe 1A,

20 O0beM mpsMOii TPU3MBIL. 1

21 O06beM psIMOii TPU3MBIL. 1

22 O0BeM IUIMHpA. 1

23 OO0beM IUIHHIIPA. 1

24 Berunciienne 00beMOB TeJl C IIOMOIIBEO 1
UHTErpaa.

o5 Brraucnenue 00beMOB TN ¢ TTOMOIIBIO 1
WHTErpana.

26 O0beM HAKIIOHHOH TIPU3MEI. 1

27 O0beM mupamMuIbL.

28 O0nem KoHyca.

29 Pemenue 3a1ay Ha HaxoXkAeHHE 00BEMa 1
KOHYyca.

30 Pemenue 3a1au Ha HaXOXKACHHE 00BEMa 1
KOHYyca.

31 KonTponbhas padota «O0beMbI TEM.

32 AHaln3 KOHTPOJIBHOM paboThI.

33 O0beM mapa. 1
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O0beM IapoBOro CErMEHTa, HIapOBOTO

34 CJ1051, IIAPOBOT'0 CEKTOpA.

35 [Tnomans chepsl.

36 Pemenne nmo remam: «O6beM 11apa u ero
qacreity, «[lnomans chepbi».

37 Pemenne nmo remam: «O6beM 11apa u ero
qacreity, «[lnomans chepbi».

38 Kontponbhas pabora «O0beM 1apay» u
«IInomans chepb».

39 [IpsimoyronpHas cucteMa KOOpAUHAT B
MIPOCTPAHCTBE.

40 Koopaunats! BekTopa.

41 Koopaunats! BekTopa.

42 CBsi3b MEX]ly KOOpJIMHATAMHU BEKTOPOB U
KOOPJAMHAT TOYEK.

43 CBs13b MEXly KOOpJIMHATAMU BEKTOPOB U
KOOPJAMHAT TOYEK.

44 [Ipocreiimue 3a1a4m B KOOpIUHATAX.

45 [Ipocreiimune 3agauu B KOOpAUHATAX.

46 KonTponbHnas pabdora «IIpocreiimme
3a/1a4yd B KOOPJAUHATAX.

45 AHanu3 KOHTPOJIbHOM pabOTHI.

46 CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB.

47 CkanspHoe MPOU3BEICHUE BEKTOPOB.

48 Brluucnenue yrioB Mex1y OpsIMbIMUA U

IIJIOCKOCTAMMU.
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Brluncnenue yrioB Mexy IpsIMbIMUA U

49 1
TUTOCKOCTSIMHU.

50 Pemenue 3amauy.

o1 Pemenue 3anay. 1

52 Kontponbhas pabora «CkansipHoe 1
MIPOU3BEICHNE BEKTOPOBY.

53 J{BrmkeHue. 1

o4 Hunusmp. 1

55 Komnyc. 1

56 Cdepa. 1

57 O6beM npsIMON TPU3MBI U IIMIIUHIPA. 1

58 O0beM HAKJIOHHOH MPU3MBI, TUPAMUJIBI | 1
KOHYyca.

59 OO6beM mrapa ¥ miomasib cepsl. 1

50 KoopauHaThl TOYKH U KOOPIUHATHI 1
BEKTOpA.

61 CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB. 1

62 HToroBasi KOHTpoJIbHAsA paboTa

63 [ToBTOpEHwue, 0606IIIeHI:Ie u 1
CUCTeMAaTH3aIHsl 3HAHHUH

64 IToBTOpEHue, 0606II.ICHI:IC u 1
CUCTeMaTH3aIHsl 3HAaHUH

65 [ToBTOpeHue, 0600IEeHNE U
CUCTeMaTH3aIHsl 3HAaHUH

66 [ToBTOpenue, 0600mEeHNE U

cHCTEMaTH3aInsI 3HaHUH
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67 [ToBTOpeHUE, 0600IICHNE 1

cucCTeMaTHU3alusd 3HaAaHUN

68 [ToBTOpEeHME, 0000IIEHNE U

cucremMaru3sanuuia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08
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