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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 001Iero o0pa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEJIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarouXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOIIEero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBIO METAIlPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BuTUsg oOydaronmxcsi, GopMuUpoBaHUs (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM [TO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JTJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHS, (dopMa
OTPaXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTUBHOIO
npeoOpazoBaHusi  JAeWCTBUTEIbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM IEATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHPHO BAaXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaya
dbopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSM.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHHUS
CUCTEMAaTUYECKUX TIEOMETPUYECKMX 3HAHUM MW JEHUCTBUHM, crHeuu(pUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOIO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TWIpeIHA3HA4YeHA MJIs
00yJarommxcs CpeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cennUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHH NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJjiee TITy0OoKo, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSX B
npohecCuOHATBHOM NesSTENbHOCTH.

JlocTmkeHre 1Lelnu OCBOCHHUS MpPOrpaMMbl 00ECIIEYMBAETCS PpEHICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitOTCS:

e (opMupOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYpPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXHEWIINX MaTEeMaTHYECKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIErO MUPA;

e (dopMHpoBaHME YMEHMsI paclO3HaBaTb Ha 4YepTeX axX, MOJENIIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha W300paKEHHIX
POCTPAHCTBEHHBIX PUTYD;

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

e OBJAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCykA€HHs B XOJA€ PELICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
NPAKTHUECKUM COJIEPKaHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBIILUIEHHUS;



o (dopmupoBanue GyHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
JIPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus — NPAaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MMOJTYyUYECHHBIE PE3YJIbTATHI.

OTIMYUTENTHEHONM OCOOCHHOCTHIO MPOTPaMMBbI SIBJISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJe €ro U3y4YEHHUs 3a/1a4, pEIIaEMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKaHNE NHTYUTUBHBIX MMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YYAIIIXCS B Kypce CTEPEOMETPHUH ITPOBOANUTCA 33 CUET pELICHUS 3a7a4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrpeensercs He TOJIbKO 10 COJAEPKATENbHBIM JIMHUSAM, HO U 10 TOJaM 00y4eHHUs
Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHuUs.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopeneil€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HaBBIKAMHU OCYUIECTBIISUIOCH MOCIEN0BATENLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupss U
yriyosisis e€, o0pasyst MpOoYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooyduenust - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluMBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MTapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPINCHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MTPOEKIIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TNPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTeM. Teopema o Tpéx
MEPIIEHAUKYJISIPaxX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; rpaHd U OCHOBAHUS MPHU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenurnen, PSIMOYTOJIbHBIN
napajiejienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
MpaBUIbHAS THPAMUIA; NpPaBWIbHAs TPEYTrOJbHAs NUPAMHUAA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBienwe o MpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPHUU B MUPAMUIAX, MapaJlIeIenuIie/1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Brruncienre dJ1€MEHTOB MHOTOTPAHHUKOB: pEOpa, IuUAroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHUPAMUJIBI, TEOpEeMa O
Iomaau yceu€HHoi nupamupl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tena Bpaiuenust

[umuaapuueckast MOBEPXHOCT, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: OcHOBaHuMe U BepIlIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBast IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0Ia b ChEpHI.

N300pakeHne Ten BpallleHHs Ha MJIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBuss u3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM 11apa U TI0Iaab Chephl.

[TomoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY ), CEUECHHUS LI1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocTy U B npocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PazmokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBWi JAeUCTBUM ¢ BekTopaMu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunater BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mexay BekTopamu. CKalsipHOE NPOHU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mex1y NMPsSMBIMHU U ITIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTuka» XapaKTepU3YyIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHUEM JOCTKECHUN HAYKH U ACATCIBHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKIEHUI; BOCHIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM Pa3IndHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro M 06€30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (30pOBOEC TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHSATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATETEHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CIHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HA TPOTSHKEHUU BCEU >XU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTUICCKON HAIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYphl, IOHHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMPoOJIeM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM I pelIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IIUBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOHW KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvhvie  noznasamenvHwle  Oelicmeus,  obecneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpUuMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBHUA:

e BBISBIATH U XapaKTEPU30BATh CYNIECTBEHHBIC MPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OMpeNeSiCHUs]  MOHSTUH; yCTaHABJIMBaTh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCJIOBHBIE;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU JIJ1s1 BBISIBIICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUU;



e J€JaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BBIOMpaTh crmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASANIMA ¢ Yy4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBAaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBbEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BbEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJIBI TIO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTAThH
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora c nunopmanmueii:

e BBISBIATH A€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJICTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OILICHUBATH HaJIEKHOCTh uH(bOopMaIuu o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUGHble Oelicmeus, 0bOecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

O0wmenne:

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



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXKICHUAMH JpPYTIUX
YYaCTHUKOB JHAaiiora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme popMyTUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3a7adyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuyectBo:

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaJbHON
paboThl MpHU pelieHuU Y4YEeOHBIX 3ajlay; MPUHHUMATH I[€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0 COBMECTHOM  paboTHI,
pacnpenensiaTth BUABl padbOT, JOroOBapUBaThCA, OOCYKIaTh IMpoIlecC U
pe3yabTat paboThl; 0000IIaTh MHEHUSI HECKOJBKUX JIFO/CH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00CYKIeHMS, OOMEH MHEHUM,
«MO3TOBBIE IWITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJIAITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa
pelIeHUsT MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMAasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccudpuinmpoBaTe B3aUMHOE pacIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrJia; JUHEMHBIA Yrojl ABYTPAaHHOIO yrja; rpajycHas Mepa
JBYT'PAHHOTO yTJIa.

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

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

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUid
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, apajuIeICIUNIEeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIOJIb3YSl METO/I CIIEOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJIHSITH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIECHUE PACCTOSHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHUCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLICHHS MEXTY TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATa0IINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIMEe TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOMTH TIPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[IpuMeHsATh MONy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallU W TPUMEHSTh H3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATh PCATBHBIC
CUTyallil Ha S3bIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, ammapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIonue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEJ BPAILEHUS.

KnaccudunmpoBats B3auMHOE pacnoyioKeHue chepbl U TIIOCKOCTH.

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

Beraucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  TeNl  BpallleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy ¥ ONTUCAHHBIH
okoJ1o cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOMICHHS] MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N3o00paxaTh u3ydaemMbie (PUTYpbl OT PYKH M C MPUMEHEHHEM IPOCTHIX
4epTEXHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00bEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpPaA Ha YUCJI0, OOBSICHIThH, KAKUMU CBOMCTBAaMH OHH 00J1a/1al0T.

[IpuMeHSTH paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPJUHAT.

[IpuMeHsTh reoMeTpruyecKkue (pakThl 17151 pEelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIArOB PEIICHUS, €CJIA YCIOBHS TPUMEHEHHUS 3/ 1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIMYUH 10 00pasiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTHE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
YKU3HH, pACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh TMOJMyYEHHBIE 3HAHUSA HA IPAKTHUKE: AHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOLIECCE IIOUCKA PEIICHUS
MaTeMaTH4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATH PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI M TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 |
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HInympHOCTL IPSIMBIX U 12
IJIOCKOCTEN
4 VYTubl MeXAy MPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMS, PACCTOSHUS U YTIIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nu¢pposbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena BpameHus 12
2 OO6BbEMBI TEN 5 1
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000MIIECHNE, 7 |
cucTeMaTu3auus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, IIpsiMasi, IUIOCKOCTb,

npoctpancTBo. [IpaBuna uso0paxkeHus Ha

PHUCYHKaX: U300paKeHHs MII0OCKOCTEH,
napauieIbHBIX IPAMBIX (OTPE3KOB),
CepeUHBI OTpe3Ka

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

IlonsTus: NnepeceKaromumecs mIoCKOCTH,
NnepeceKkaromumecsa npsamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKAaMH,
I/I306pa)KeHI/IC MHOT'OT'PpAaHHUKOB Ha
PUCYHKaX, Ha IPOCKIOHMOHHBIX YEPTEIKAX

HauanbHble cBefieHus 0 Kyoe u
nupamusIe, MX pa3BEPTKH U MOJIEIH.
CedeHus MHOTOIpaHHUKOB
HauanpHbie cBeneHus o kyoe u
nupamMusIe, MX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOTPaHHUKOB




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

IMOCTPOCHUHU CTCPEOMECTPUU: AKCUOMBI
CTEPCOMETPHH U CIICACTBUSA U3 HUX

TToHsaTHEe 00 aKCHOMATUYECKOM

IMOCTPOCHHUH CTCPCOMCTPHUN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

10

TToHsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HAX

11

12

13

14

B3anmHOE pacnoyioxKeHue NpsIMbIX B
IPOCTPAHCTBE: IIepeceKaroIuecs,
napajielIbHble U CKpPEINBAIOLINeCcs
HpsIMBIE

[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE: TTapalUIeTIbHbIE IPSIMBbIE
B IIPOCTPAHCTBE; NapAIIETBHOCTD TPEX
TIPSIMBIX

[TapamienbHOCTD IPSAMBIX U IIJIOCKOCTEMN
B IIpocTpaHcTse: [lapannensHoCTh
PSIMOM M TNIOCKOCTH

Vel ¢ COHaITpaBJICHHBIMU CTOPOHAMU

15
16

Yrois Mexay NpsIMBIMU B ITPOCTPAHCTBE

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh IIOCKOCTEH:
napasuieNbHbIe MII0CKOCTH




18

CBolicTBa napauiesIbHBIX INIOCKOCTEHN

[Ipocreiinne npocTpaHCTBEHHbBIE

19 (Gurypsl Ha IIIOCKOCTH: TETPa’Ip, KyO,
napauleJenunes

20 [TocTpoenue ceuenuii

21 [TocTpoenue ceueHunit
KonTtponpHast padora no Teme "[Ipsimbie

22 Y TJIOCKOCTH B IIPOCTPAHCTBE.
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEHR"
[IepnieHIUKyYIAPHOCTH NPSAMOU U

23 IJIOCKOCTH: MEPIEHANKYJIISIPHbIE PSIMbIE
B IIPOCTPAHCTBE

24 [Tpsimble napanienbHble U
NEPIEHIUKYIIAPHBIE K IJIOCKOCTH

)5 [Tpsimble napanienbHble U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

2% [Ipu3Hak nepnesauKyIsIpHOCTH IPSMO
U TUIOCKOCTH

7 [Ipu3Hak nepneHMKyIsIpHOCTH PSMON
1 TUIOCKOCTH

73 Teopema o psIMOI MEPIIEHIUKYJIIIPHOMN
IJIOCKOCTH

29 Teopema o psIMOM NTEPIIEHANKYIISIPHOU
MIJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIIIPHOU

IIJIOCKOCTH




31

32

33

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHKE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHauKyIsIp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 IUIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TUIOCKOCTH

[IepnieHauKyIsp ¥ HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

34

[IepnieHauKyIsp ¥ HAKIIOHHBIE!
paccTosiHue OT TOYKHU J0 INTIOCKOCTH,
paccTosiHue OT NMPSAMOM 10 IIIOCKOCTH

35

36

VYTIIBI B IPOCTPAHCTBE: YIOI MEKIY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYI'PaHHOI'O yTIila

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

38

39

40

IleprieHAMKYISAPHOCTD IIOCKOCTEM:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IIOCKOCTEH

[lepnesquKyJIAPHOCTD TUIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIIPHOCTH IBYX
IIOCKOCTEH

[lepnesquKyJIAPHOCTD TUIOCKOCTEM:
MpHU3HAK NEPHEHIUKYISIPHOCTH ABYX
IIOCKOCTEH

41

Teopema o Tpéx nepneHAUKyIspax




42
43

Teopema o Tpéx nepneHAuKyIIpax

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

44

45

46

47

KonrtponbHas pabora no remam
"IlepneHIUKYISIPHOCTD MPSIMBIX U
iockocTe" u "YTIbl MEXKIY IPSIMBIMU
U TUIOCKOCTSIMH"

ITonsTue MHOI'OI'paHHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OT'PaAHHHUKH, pa3BépTKa
MHOI'OrpaHHHUKa

HpI/I3MaZ N-yroJibHasdA Mpru3Ma, rpaii u
OCHOBAHUA IIPU3MBI; IIpsAMad U
HAaKJIOHHAas IMMPU3MBEI; OOKOBas M IOIHAS
IMMOBEPXHOCTH MMPU3MbI

[Tapamnenenunes, NpsAMOYTrOIbHBII
napajuleeuIes] U ero CBOMCTBa

48

[Inpamuia: n-yroypHast TMpaMuaa, TpaHy
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHASL [IOBEPXHOCTH IIMPAMHU/IBI;
IIpaBUJIbHASA U yCEUEHHAs TUPAMUAA

49

[TpaBuiIbHBIE MHOTOTPAHHUKHU: TTOHSTHE
IIPaBUJIBHOTO MHOTOTPaHHUKA,
IpaBWJIbHAs IPU3Ma U MpaBUIIbHAS
NMPAaMKJIa; IPABUIIbHAS TPEYTOJIbHAS
nupamMua v MpaBUIbHBIN TeTpasap; KyO

50

[IpencraBnenue o MpaBUILHBIX
MHOTOT'PaHHHUKAX: OKTadAp, AOJAEKadIp 1
HUKOCadIP.




CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSAMOM,

51 IJIOCKOCTH. DJIEMEHTBI CHMMETPUN B 1
NUpaMuJiax, napajuieenuneaax,
NPaBUIBHBIX MHOTOIPaHHUKAX
Beruuciienue s3neMeHToB
52 MHOTOTPAaHHHUKOB: p&0pa, THaroHa, 1
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTU U
53 HOJTHOM MOBEPXHOCTH MPSIMOI IPU3MBI, |
IUIOIAb OCHOBAHUA, TeopeMa 0 OOKOBOM
MIOBEPXHOCTHU IPSIMON IIPU3MBbI
[Tnomaabr 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIbHONW MUPAMU/IBI, |
TeopeMa o IUIoIAA1 G0KOBOM
MIOBEPXHOCTU YCEUEHHOU NTUPaMUIbI
55 KonTponbHas pabora no teme |
"MHororpaHHukm"
56 [Tonsatue 06 00vEME 1
57 O0BEM TUpaMHUTBI 1
58 O06bEM upamMu/Ibl 1
59 O0BEM TUpaMHUTBI 1
60 O06bEM upamMu/Ibl 1
61 O0BEM npU3MBbI 1
62 O06bEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas padota mo teme "OObEMBI 1

MHOTOTPaHHHUKOB"




[ToBTOpeHME, 0600IIEHNE
65 cucremarusanus 3Hanuil. [Tocrpoenne
CE€YCHUHN B MHOTOI'PAHHUKE

[ToBTOpeHME, 0600IIEHNE
cHucTeMaTH3allns 3HaHui. Berauciaenue
66 PacCTOSTHUI: MEX]Ty IBYMSI TOYKAMH, OT
TOYKH IO MPSMOMA, OT TOYKH JI0
TUTOCKOCTH, MEXTy CKPEIINBAIOIIUMUCS

MMPpAMBIMHA

67 HroroBast KoHTpoIbHAs paboTa

[ToBTopenue, 0600IEHNE
cucTeMaru3aIys 3HaHui. Beranciienue
68 YIJIOB: MEXKIY CKPEIIUBAIOIIUMUCS
MPSIMBIMH, MEXY TPSIMOU U
MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara

HU3YyYCHUA

DJIEeKTPOHHbIE
uugpossie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: ueHTp, paauyc, inamerp;
IO/ IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxxenue chepbl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; miomans cheps
N3o0paxenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

].II/IJII/IH}IPI/I‘-ICCK&)I IMOBEPXHOCTD,
o0pa3yromue UIHHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MMOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yrolias U OCh;
[UIOIaas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paxeHne NUIMHAPA HA MIIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus
HMWIMHIPA (TUI0CKOCTHIO, MapaieIbHON
WIH NePIECHANKYIPHON OCH
LMIAHAPA)

Konunueckas moBepxHOCTb,
o0pa3yrolne KOHHIeCKOU




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAaHHE U BEPIIMHA,

oOpa3syroias 1 0Ch; IJIOMAIb OOKOBOM
Y TIOJTHOM MTOBEPXHOCTH

Yceu€HHblil KOHYyC: 00pa3yrolme u
BbICOTA, OCHOBAaHHUA U OoKoBas
HOBEPXHOCTh

10

N300pakeHne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHus KoHyca
(TUIOCKOCTBIO, MapaJlIeIbHON
OCHOBAHHIO, M IJIOCKOCTHIO,
MIPOXOIAIICH Yepe3 BepIINHY)

11

12

13

KomOunamms ten BparieHus u
MHOTOTPAaHHUKOB

MHoOrorpasHukK, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIMcaHHAsS B
MHOTOTPAHHUK WJIH B TEJIO BpaIICHUS

[Tonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM IUIHHIpa, KOHYyCa

O06BEM mapa u rwiomaas cheps

16

[Tono6HbIe Tena B MpOCTPAHCTBE.
CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
Ten

17

Kontponbnas padota mo temam "Temna
BpamieHus" u "O0bembI Ten"




BGKTOp Ha IJIOCKOCTH U B

18 IIPOCTPAHCTBE

19 Cno>xeHue ¥ BbIYMTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO
Pasnoxxenue BekTopa 1o Tpém

21 HEKOMIUJIaHApHBIM BekTopaM. [IpaBuiio
napasuieNenuneaa
Pemenne 3ama4d, CBSI3aHHBIX C

22 MPUMEHEHUEM TTIPaBUJI JEHCTBUH C
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpAUHAT B

23 npocrpancTse. KoopauHars! BeKTOpa.
[Ipocreiimme 3a1a4m B KOOpIUHATAX

24 VYron mexnay Bekropamu. CkajspHOe
MIPOU3BE/ICHNE BEKTOPOB

)5 Brluucnenue yrioB Mex1y NpsIMbIMUA U
IIJIOCKOCTSIMU

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

27 "BekTopsl 1 KOOPIMHATHI B
pocTpaHcTBe"
[ToBTOpEeHUEe, 06001IeHNE 1

)3 cucreMaru3anus 3HaHuil. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

29 [ToBTOpEeHUE, 0600IICHNE 1

cucreMarmn3alnua 3HaHuii. OCHOBHBIC




¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHAMETPUHI

[ToBTOpEeHME, 0000IIEHNE U

30 cUCcTEMaTH3alMs 3HAaHUH. 3a1auu 1
TUTAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpeHUE, 0600IICHNE 1

31 cUCTeMaTu3alus 3HaHUi. 3a1auu 1
TUITAHUMETPUH U METOIbl UX PELICHUS
[ToBTOpenue, 0600IIEHNE 1

0 cucremaru3anus 3HaHuii. OCHOBHBIE !
¢burypsl, hakTel, TEOPEMBI Kypca
CTepEOMETPUH

33 WroroBas koHTpoJsibHas paboTa 1

34 IToBTOpenue, 00o01IEHNE U 1
cucTeMaTHh3alus 3HaHU

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO MPOLLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUA/bI A1 YYEHUKA

* 10-11 knaccol, Feometpua YMK /1. C. AtaHacaH, B. . bytysos, C. b. Kagomuesa
METOAUYECKMUE MATEPUA/IbI ANA YYUTENA

* 10-11 knaccol FeomeTpus YMK /1. C. AtaHacaH, B. @. bytysos, C. b. Kagomuesa 10-11 + KUMbI
LIUDOPOBbLIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

* bubnnoteka LIOK

* LOP

* Cant MNywmHa

*Cant UMK

*https://skysmart.ru/ https://ege.sdamgia.ru/ https://resh.edu.ru/subject/51/

resh.edu.ru
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