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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 COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO0 M HWIACAIBHOTO, XApaKTEpe OTPaKEHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS yUaIllUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS NMPHU PEHIEHUM 331a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUpOBaThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHaIbHOIrO ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3Hble BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, MOATOMY akKkTyajlbHa 3ajada
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHus mnporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCHELIHOTO NPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3oM, oOydaroniygecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUECKHX 3HAHUAX B
npohecCuOHABHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PEUICHHs  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCykAeHHs B XOJA€ PELICHUS CTEPEOMETPUUYECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpPYruX  y4eOHbIX  TMPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJIe €ro U3y4YEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
yYaIIUXCS B Kypce CTEPEOMETPUH MPOBOJUTCS 3a CYET PELICHUS 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a MPOBOJUTCS C OMNOPOM Ha HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnpeneséHHbIM [0 ToJaM o0ydeHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOYydYaroluXcs, pacuIupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga o0yuenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIIECICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U INIOCKOCTU. YTUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienurie]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMasi ¥ HAKJIOHHAS MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCeu€HHasd MnupaMuaa. OJEMEHTbl TMpu3Mbl © nupamMujbl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tenma B mpocTtpaHcTBe. (COOTHOIIEHUS MEXIY TUIOMIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias M OCh;, IUIONIaAh OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yroliue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMH]Ipa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBus u3 He€. OO0bEM UUIUHAPA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXO/ISIee Yepe3 BEPILUHY ), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUN ¢ BekTopamu. lIpsMoyrosibHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U ACATCIBHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOSCHUE YCTOMYUBOTO Oy AyIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYAsl ICTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acTICKTaM Pa3IUYHBIX BUIOB HCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M OE€30MacHOT0 00pasa JKU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATETEHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYPhl, IMOHUMAHHEM BIIUSHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH MX BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeOBEUECKOM IeATEebHOCTH, 3TaroB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIWBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jlornueckue aeiicTBHUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJlaccu(UKalmy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopedrss B (aKkTax, JTAHHBIX, HAONIOJACHUSX U YTBEPKIACHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElLIEHUs, BBHIOMpaTh Haubojee MOAXOAANMA ¢ Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBAaTh  HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (HOPMYIUPOBATH OOOOIIIEHUSI M BBIBOJIBI TIO pe3yjIbTaTamM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSX.

Pabora c nunpopmanueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (HOPM MPEACTaBICHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, o0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

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



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJAY PEUICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3iMuyue U CXOJCTBO IMO3WIIHIA; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C Y4€TOM 3aj1a4 pe3eHTAlU U OCOOEHHOCTEH ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacnpenenarb BUAbl padOT, 1OroBapuBATHCS, OOCYXIAaTh MPOLECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIUCTBHUSI C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom popmuposamue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedJekcuu KaKk OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTb NOHATHUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M  HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO/]I CIIENI0B.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHAJTUTUYECKHE METOAbl NPHU pPELICHUHU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boeruncnsate 00bEMBI M IIJIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpHU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIArafoIIiX HECKOIBKO IIaroB PEIISHUs, €CIIH YCIOBYS MPUMECHECHHS 3a1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PaCIiO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3bIKE TCOMETPUU, WCCICIOBaTh IIOCTPOCHHBIC MOJEIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIUHAPUYECKON MMOBEPXHOCTH; IIMIIMH]IP; KOHUYECKasi TOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N3o00paxaTh u3ydaemble (PUTYpbl OT PYKHM U C MPUMEHEHHEM TIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEXax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  JEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IprMeHATH MPaBUIIO NTapajuIeNICIUIEAA.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YTOJ MEXAY
BEKTOpPaMH, CKAIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuthe cyMMy BEKTOPOB M ITPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJI MEXK]LY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPINHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1ad,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sSIBHOU (popme.

Pemate npocreiiline reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XkJI€HWE FeOMETPUUECKUX BEJIMYMH 10 o0pa3laM WM aJropuTMaM, MpUMEHSS
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONYYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh pEajbHBIC
CUTyallUM W TPUMEHSITh HM3yYECHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCcKu CQOPMYJIMPOBAHHOM TPOOJIEMBbI, MOIECIUPOBATH pealbHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN
3 HepHeHHI/IIiyJIFIpHOCTB TPSIMBIX U 12 1
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Tena Bpamenus 12
OOBEMBI TEN 5)
BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOYKA,
mpsiMasi, III0CKOCTh, IpOoCcTpaHcTBO. [IpaBmita
M300paXKeHUS Ha PUCYHKAX: N300paKCHHUS
HJ’IOCKOCTCI;'I, NnapaijiCIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
InepeceKarommecs npsamas U nji0CKOCTb

Ilonstus: MnepeCCKaromuecs MmiIOCKOCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKaX

HavanpHble cBeieHUs 0 KyOe U mupamu/e,
uXx pa3BEépTku U Moaenu. CeueHus
MHOTI'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA U3 HUX




[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

8 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOSHUHU

9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM TOCTPOECHUU

10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
B3aumHoe pacnonoxeHue npsmMeix B

11 MIPOCTPAHCTBE: MepeceKaroecs,
napajuieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE
[TapanienbHOCTh MPSAMBIX U MIIOCKOCTEH B

12 MIPOCTPAHCTBE: MapalieNbHbIE MPSMBIC B
MIPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B

13 npoctpanctie: [lapannenbHOCTh NpsMON U
MIJIOCKOCTH

14 VYTriabl ¢ cOHanpaBiIEHHBIMA CTOPOHAMH

15 VYron Mexay nNpsIMbIMU B TPOCTPAHCTBE

16 VYroa Mexay NpsSIMbIMU B TIPOCTPAHCTBE

17 [TapanienbHOCTh IIOCKOCTEN:
napajuieJbHble MIOCKOCTH

18 CaolicTBa napajuieNIbHbIX IIOCKOCTEHN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA
MIJIOCKOCTH: TETPAdIP, KyO, mapajieIenure/T

20 Iloctpoenue ceuennii




21

[ToctpoeHue ceuenunit

Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B IIpocTpaHcTBe. [lapamnenbHocTh
MPSIMBIX U IJIOCKOCTEN"

23 [lepneHIUKYISAPHOCTD NPSAMON U MJIOCKOCTH:
NIEPIICHIUKYJISIPHBIC NIPSIMBIE B IIPOCTPAHCTBE

24 [IpsiMble mapasienbHele U
HEPIEHIUKYIISIPHBIE K INIOCKOCTH

o5 [IpsimMble napasienbHble U
MEPIEHIUKYISIPHBIE K IIJIOCKOCTH

26 [Ipu3HaK nepneHuKyISIPHOCTH MPSIMOU U
IJIOCKOCTH

27 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o npsiMON NEpIIEHIUKYIIAPHON
IIJIOCKOCTH

29 TeopeMa 0 npsIMOM NEpIIEH AUKYIIAPHOU
IIJIOCKOCTH

30 Teopema o npsiMO NTepIIEH IUKYIIIPHON
IIJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT

HpHMOﬁ A0 IIIIOCKOCTHU




[lepnenuKyssip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM A0 IIJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YrOa MEXKAY IPSIMON
U TIOCKOCTBIO

36 JIByrpaHHbIN yroJi, TMHEHHBIN yro
IBYTPaHHOIO yria

37 JIByTpaHHBIN yroJI, TMHENHBIN Yroil
JBYTPaHHOIO yria

38 IlepneHIMKYISAPHOCTD IJIOCKOCTEN: IPU3HAK
MEPIEHIUKYISIPHOCTH IBYX IUIOCKOCTEH

39 IlepneHIUKYISAPHOCTD IJIOCKOCTEN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 [lepneH MKy IIpHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIISIPHOCTH BYX IUIOCKOCTEH

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o Tpéx nepneHAUKyIIpax

43 TeopeMa 0 TpEX NEpHEHAUKYIIAPAX
KonrtponbHas pabota no remam

44 "[lepneHINKYIAPHOCTD NPSAMBIX U
miockocTeil" u "YTIbl MEXKy IPSIMBIMU U
mockocTsamMu"

45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

QJICMCHTBI MHOT'OT'paHHUKA, BBIITYKIIBIC U




HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapannenenumnen, NpAsMOyTroJibHbII
napajuleJIenuIe] U ero CBOMCTBa

HI/IpaMI/II[aZ N-yrojbHas nmupamMuja, rpaiu u
OCHOBAHHC IMUPAMUJIbI; OOKOBas M MOJIHA
IMOBCPXHOCTD IIUPAMUbI; IIPpaBUJIbHAA U
yce‘léHHaﬂ InmupamMuyaa

[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHSTHE
MPAaBUIHLHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS
NpHU3Ma U MpaBWIbHAS IUPAMHU/IA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MPAaBUJIBHBIN TETpadap; KyO
[IpencraBieHne o MpaBUIBHBIX
MHOTOTPaHHHUKaX: OKTadIP, TOJEKAdIP U
MKOCadI.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, IPSMOM, TNIOCKOCTH.
DneMEeHThl CUMMETPUH B IUpaMuax,
napajuieJenuIe ax, NpaBUIbHbIX
MHOT'OIPaHHUKAX

52

Briuncnenune 31eMeHTOB MHOTI'OI'paHHUKOB:
p€Opa, TuaroHasu, yribl




[Tnouianp 60KOBOM NOBEPXHOCTH U IOJHOM
MOBEPXHOCTHU MPSMOI MTPU3MBI, TUIOMIAb

53 . . 1
OCHOBaHMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSMOI ITPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIbHON MTUPAMUJIBI, 1
TeopeMa O oI OOKOBOW MOBEPXHOCTH
YCEUEHHOHN MUPAMUJIBI
55 KonTponbhas padbota no teme 1
"MHororpaHHuKu"
56 [Tonsitre 06 06bEMe 1
o7 O0BEM nupamMuIbI 1
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM nupamMuIbI 1
61 O0BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEeMATHU3 AN
65 3HaHui. [locTpoeHune ceuenuit B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
3HaHUU. BeIYKCIIEHNE PACCTOAHUMN: MEXIY
66 IBYMsI TOUKaMH, OT TOYKH J10 IPSMOM, OT 1

TOYKH O0 MIIOCKOCTH, MCIKIAY
CKpCHIMBAOIIUMHUCS ITPAMBIMU




67 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. Be4KciIeHue yIioB: MexXay

68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEKIY 1
IPSIMOY ¥ TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXY TIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




11 KJIACC

Ne i/t

Tema ypoka

Cdepa u map: ueHTp, paauyc, iaamerp;
IO IOBEPXHOCTH CHEpHI
B3aumnoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas moOBEepXHOCTb,
00pa3yroIIue MUIHHIPHISCKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pH‘ICCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHOM
IMOBEPXHOCTH

N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
UIMHApPA (TUIOCKOCTHIO, MapayuieIbHON
WM NEPIEeHAUKYIISIPHON OcU
UATTUHIPA)

KoHnueckas noBepxXHOCTB,
o0pa3yrolire KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIMHA,
o0pa3yroIias ¥ 0Ch; IIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTD

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOALIEeH yepe3 BEpUINHY)
KomOuHanus ten BpameHus u
MHOTOT'PaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; cepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TEN

O0BEM nMAMHIpPA, KOHYCA

15

16

17

O6béM 1mapa ¥ miomaab chepol

[Tono6HbIe Tena B MPOCTPAHCTBE.
CoOOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX
Ten

KontponsHas padora no temam "Tena
BpameHus" u "O0beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aa4, CBI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJUHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
IIPOU3BECHUE BEKTOPOB

o5 Brranciienue yrioB MeXy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPpH
pelIeHNH FeOMETPUUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTophl 1 KOOpAMHATHI B
npocrpaHcTae”
[ToBTOpeHmE, 0600IIEHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpenue, 0600mEeHNE U

cucreMmaru3anus 3HaHui. OCHOBHEIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTu3alus 3HaHWK. 3agaun 1
TUTAHUMETPUU M METOJIBI MX PEIICHUS
[ToBTOpeHuEe, 0600IIEHNE U

31 cUcTEMAaTH3anys 3HAaHUN. 3a1ayun 1
TUTAHAMETPUU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanuii. OCHOBHEIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas koHTposbHAs paboTa 1

34 [ToBTOpenue, o6o0IICHNE 1 1
cucTeMaTu3alys 3HaAHUI

OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I'eomerpus 10-11 kimacc; Asrop I[loropenos A.B. M: [Ipoceenienne

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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