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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenaepanbHOTO
rOCy/AapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa CPEAHEro 00Iero o0pa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OO0pa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOUIMMHU OCHOBY JJII CaMOpPa3BUTHs M HENPEPBIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3YJbTATOB OOYyYEHHsS] T'€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUa oOydaronmxcsi, GopMUpOBaHUsA (DPYHKIMOHATBLHOM MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX NUCHMUIUIUH. PazButre y oOydarommxcs
MPABWIBHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1IecTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIeYMBAET BO3MOXHOCTh H3YUYEHHUS Kak
JUCLHUIUINH €CTECTBEHHO-HAYYHON HAIPABIEHHOCTH, TAK U TyYMaHUTaApPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYYaroIIUMHUCS
MOHATUMHBIX OCHOB T€OMETPHUU U MTOCTPOCHUH IEMTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs TeOMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeabHOCTH 4esnoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAKECHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM ESITEIbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajbHa 3ajaya
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHWS -— CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HAIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUH M  JIEHCTBUM, cleUU(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  MPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHA MJIs
00ydarommxcs CPeAHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPY/THEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIUMBIE IJIA KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0oHM NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM JeSTENbHOCTH.

JlocTmxeHre LenM OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHRIMH 3aJadyaMH  OCBOGHHUS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opMupoBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHUE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHSI O MHOTOIPaHHUKAX U TeJaX BpallleHus Kak
O BaXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TEJla BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUA 337a4 Ha MOCTPOSHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJEHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCyXACHHS B XOJ€ PEIICHUS CTePEOMETPHUECKHUX 3aJad W 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBIIIICHHS,



o (dopmupoBanue GyHKIIMOHATHEHOM TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATH UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOEHHOCTHIO MPOTpaMMBbl SABIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE NHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K JAIBHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUMN Y
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOAUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupoBaHUE 00Pa30M — B YCIIOBUAX OTBJICYEHUSI OT HAIISIAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIUHUSAM, HO U 110 roiaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHMsI paboyell mporpamMmbl, paclpeleiaeéHHbIM 10 TrojaM OOy4YeHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX NPEICTaBICHUNA OOydYaroIMXCs, paciiupss U
yriyosisas e€, o0pasyst MpOoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 dyaca B Henemo B 10 kmacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IE€pPECEKaroIIurecs,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NPSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MAapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: MEPIECHIUKYIJISIPHBIE MPSAMbBIC B
MIPOCTPAHCTBE, IMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIEHIUKYJISIPHOW TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJI MEXKAY MNPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yTOJl, JIMHEWHBIM yroJl JIBYTPAaHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MoJHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€HHass nHupamMuaa. OJIEMEHThl TpuU3Mbl W TnuUpamuibl. [IpaBusnibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
MJIOCKOCTU. DJEMEHTh CHMMETPHUU B MUPAMUIAX, MapaJlIeIenuIie/1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre d71€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHanv, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
IIoIaau yceu€HHou nupamubl. [lorstue 00 o0béMe. O0BEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalenus

HunuHapuyeckas MTOBEPXHOCTb, oOpa3yromue LHUIMHAPUYECKON
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON TMOBEepXHOCTH. [lunuHap: ocHOBaHMS U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolnue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQepbl.
B3aumnoe pacnonoxxenue cepbl U III0CKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 066EMe. OCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHINKYISIPHO OCH), CEUECHHS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILMHY ), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € Bekropamu. IlpsmoyroisbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mexay BekTopamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.



Beruncnenne yrioB Mexay NPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyUaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOHIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUW B JPYTrUX HayKaX, TEXHOJOTHUAX, cepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYyKIEHUI; BOCHPUUMUYHUBOCTBIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATUMU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnr W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HA TPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHISCKON HANPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM I pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOT0 MIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEUeCKOM IesATEeNbHOCTH, JTaroB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJACHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHUBUTyaJIEHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  VYuueepcarvnvie  nozmasamenvmvle  Oeticmeus, — o0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o  Mupa,  NpUMeHeHue  J0SUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpOBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



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

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJBL;

e BbBIOMpaTh crmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA ¢ Yy4ETOoM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME IMPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBAaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBO/BI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

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

Pabora c nnopmanueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMALUH, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO U3  HCTOYHHKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBUHU C YCIOBHSIMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTHUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BONPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUs; COMNOCTAaBIATh CBOM CYXIECHUS C CYXKIACHUSAMH JpPYTrUX
YYaCTHUKOB AHAaliora, OOHApyXUBaTh Pa3Wdyhe U CXOJCTBO TMO3ULIUN; B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEI0BAHMUS, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
c yu€ToM 3aja4 MPE3eHTALNN U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ectBo:

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaJIbHON
paboThl MpHU penieHuH Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenenarb BUAbl padOT, IOrOBApUBATHCS, OOCYXAAaThb MNPOLECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

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

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom hopmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PELICHHUs 3a]1a4M, BHIOMPATh CIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB;
BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPAVIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguinupoBaTe B3aUMHOE pacCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

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

OnepupoBaTh NOHATHUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

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

KnaccupummpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNIebl).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOCHUSI CEUYEHUH, NCTIOJIb3YSl METO/I CJIEOB.

Crpouth ceuyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl NPHU PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYMCIIECHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, NPUMEHSS W3BECTHbIE AHAMTUYECKUE METOAbl MPU PEUICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMHUCS MPSAMBIMH, MEXIYy TNPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEHEHUEM (HOPMYIT; BEIUUCISITH COOTHOLICHHS MEXTy TUIOIIA MU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



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

W3Bnekats, mnpeoOpa3oBhHIBATh W HWHTEPIPETHPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEANOJIarafoIIiX HECKOIBKO IIIaroB PEIIeHUs, €CIIH YCIOBHS MPUMEHEHUS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITMOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUIECKHX 3aj1ad.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TCOMETPUU, WCCICIOBaTh IIOCTPOCHHBIE MOJCTH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHIATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pasyroiue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHA: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYII.

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

BBIYUCIISITE COOTHOMICHHSI MEXY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEII.

N300pakath u3ydaemble (PUTYpPBl OT PYKH W C TPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BoITIOTHTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00bEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTABICHHYIO Ha YEpTEXKaxX U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpuMeHsTh MpaBUIO MapajieIenune/a.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAHMHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIAraroNX HECKOJIbKO IIAr0B PEIIEHHUs, €CIIH YCIOBHS IPUMEHEHHS 3aaHbl
B sSIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUH U
HAX0XkJI€HWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM WM aJirOpuTMam, MpUMEHss
W3BECTHBIE METOBI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

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

[IpuBoAUTH NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh IMOJYy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIE
CUTyallUM W TPHUMEHSITh H3yYEHHbIE MOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCcKu CQOPMYJIMPOBAHHON TPOOIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 BBenenune B crepeoMeTpuio 10
) [IpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HInympHOCTL OPSMBIX U 12
IUIOCKOCTEHN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Tena Bpamenus 12
OOBEMBI Tel 5
BekTopsl 1 KOOpIMHATHI B POCTPAHCTBE 10
4 [ToBTOpeHuE, 0000MIIEHNE, 7 1
CHCTEeMaTH3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, IIpsMasi, IUIOCKOCTb,

npoctpancTBo. [IpaBuna uso0pakeHus Ha

PHUCYHKaX: U300paKeHHsI MII0OCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeuHBbl OTpe3Ka

[TonsTus: MNepeceKaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

IlonsTns: NepeceKarommecs mI0CKOCTH,
nepecekarommecs npamMas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTI'OrpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OT'PpAaHHUKOB Ha
PUCYHKaX, HAa MPOCKIIMOHHBIX YCPTEIKAX

HavanbsHbie cBenieHus o kyoe u
nUpaMuJie, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB
HauanpHbie cBenneHus o kyoe u
nUpaMuJIe, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB




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

IMOCTPOCHUHU CTCPEOMECTPUU . AKCUOMBI
CTEPCOMETPHH U CIICACTBUSA U3 HUX

TTonsaTHEe 00 aKCHOMATUYECKOM

MMOCTPOCHHUH CTCPCOMCTPHUHN: AaKCHOMBbI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

10

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

11

12

13

14

B3anmHOE pacnoyioxKeHue NpsIMbIX B
IPOCTPAHCTBE: IIEpeceKaroIuecs,
napaielIbHble U CKPEIINBAIOLINECs
HpsIMBIE

[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE: TapauIeIbHbIE MPSIMbIE
B IIPOCTPAHCTBE; NApAIIETBHOCTD TPEX
TPSIMBIX

[TapamienbHOCTD IPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe: [lapannensHoCTh
PSIMOM M TUIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15
16

Yrois Mexay NpsIMbIMU B ITPOCTPAHCTBE

Yroa Mexay npsMbIMU B IPOCTPAHCTBE

17

[TapayieabHOCTB TUIOCKOCTEN:
napajesbHble IIOCKOCTH




18

CBolicTBa napauiesIbHbIX INIOCKOCTEHN

[Ipocreiinne npocTpaHCTBEHHbBIE

19 (GuUTryphl Ha TUIOCKOCTH: TETPAdIp, KyO,
napauleJenunes

20 [TocTpoenune ceuenwmii

21 [TocTpoenue ceueHuit
KonTtponsnas padora no Teme "[Ipsimbie

22 Y TJIOCKOCTH B MIPOCTPAHCTBE.
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEHR"
[IepnieHIUKyYIAPHOCTH NPAMOU U

23 IUTOCKOCTH: TIEPIICHIUKYJIISIPHBIEC IPSIMBbIC
B IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

o5 [Tpsimble napanienbHble U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHauKyISIpPHOCTH IPSMO
U TUIOCKOCTH

97 [Tpu3Hak neprneHuKyISpHOCTH IPSIMON
1 TUIOCKOCTH

28 Teopema o0 psIMOI EPIIEHIUKYJIIIPHOMN
IJIOCKOCTH

29 Teopema o0 psIMO¥ TEPIIEHANKYIISIPHOU
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIIIPHOU

IIJIOCKOCTH




31

32

33

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

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TUIOCKOCTH

[IepnieHauKyIsp ¥ HAKJIIOHHBIE:!
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUNIOCKOCTH

34

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
paccTosiHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IJIOCKOCTH

35

36

VYTIIBl B IPOCTPAHCTBE: YIOI MEKIY
IIPSIMOM M INIOCKOCTBIO
JIByrpaHHBIN yroJ, TUHEHHBIN YIoJl
JIBYT'PaHHOI'O yTila

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

38

39

40

IleprieHAMKYISAPHOCTD IUIOCKOCTEM:
MPHU3HAK NEPIEHIANKYISIPHOCTH ABYX
IJIOCKOCTEN

[lepnieHqUKyYISAPHOCTD IIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IIOCKOCTEHN

[lepnieHqUKyYISIPHOCTD IIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEeM

41

Teopema o Tpéx nepneHANKyIsIpax




42
43

Teopema o Tpéx nepneHAuKyIsIpax

TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

44

45

46

47

KonrponbHas pabora no remam
"IlepneH IUKYISIPHOCTD MPSIMBIX U
iockocTe" u "YTIbl MEXAY IPSIMBIMU
U TUIOCKOCTSIMH"

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

HpI/I3MaZ N-yrojbHas npu3mMa, rpaHu 1
OCHOBAHUA IIPU3MBI; IIpsAMad U
HAKJIOHHAs IMPU3MBI; OOKOBas | MOJIHAS
MMOBEPXHOCTH MMPU3MbI

[Tapayenenunes, NpsAMOYTOJIbHBII
napajuleeuIe] U ero CBoicTBa

48

[Inpamuia: N-yroypHast TMpaMuaa, TPaHA
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHASL [IOBEPXHOCTH IIMPAMHU/IBI;
[IpaBUJIbHASA U yCEYEHHAS TUPAMUAA

49

[IpaBuiIbHBIE MHOTOIPaHHUKHU: ITOHSTHE
MIPaBUJIBHOTO MHOTOTPaHHHUKA,
IpaBWIbHAS MIPU3Ma U NPaBUIIbHAS
NUPAaMKJIA; IPABUIIbHAS TPEYTOJIbHAS
nupamuIa v MpaBUIbHBIN TeTpasap; KyO

50

[IpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
HUKOCadIP.




CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSIMOW,

o1 IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B 1
nupaMuIax, napauiesenumnenax,
NPaBUIBHBIX MHOTOIPaHHUKAX
Beruuciienue s3neMeHToB
52 MHOTOTPAaHHHUKOB: p&Opa, THaroHa, 1
YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTU U
53 HOJIHOM MOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUIOIAb OCHOBAHUA, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH MPSMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTH MPABUIIbHONW MUPAMUJIBI, 1
TeopeMa o IUIoIaA1 G0KOBOM
MIOBEPXHOCTU YCEUEHHON NTUPaMUIbI
55 KonTponbHas pabora no teme 1
"MHororpaHHukm"
56 [onsarue 06 06vEMeE 1
57 O0BbEM UpaMuIbI 1
58 O0BEM mupamMu B! 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM mupamMu B! 1
61 O0BEM npU3MBbI 1
62 O0BEM pU3MBI 1
63 O06BEM npu3MBbI 1
64 Kontponbras padota mo teme "OObEMBI 1

MHOTOTPaHHHUKOB"




[ToBTOpeHmE, 0600IIEHNE
65 cucreMarusanus 3HaHuil. [loctpoenue
CE€YCHUHN B MHOTOI'PAHHUKE

[ToBTOpeHME, 0600IIEHNE
cHucTeMaTH3allns 3HaHWi. Berauciaenue
66 PaCCTOSTHUI: MEXK]Ty IBYMSI TOYKAMH, OT
TOYKH IO MPSMOMA, OT TOUKH [0
TUTOCKOCTH, MEXKIY CKPEIIUBAOIIUMUCS

MMPpAMBIMHA

67 HroroBast KoHTpoOIbHAs paboTa

[ToBTopenue, 0600mIEHNE
cucTeMaru3aIys 3HaHui. Beranciienue
68 YIJIOB: MEXKIY CKPEIIUBAIOLIUMUCS
MPSIMBIMH, MEXY TIPSIMOU U
MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YTJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

Jlara

HU3YyYCHUHA

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

Cdepa u map: neHTp, paauyc, iuamerp;
IIOMIA/Ib IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxxenue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHust mapa

]_II/IJ'II/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3yromue UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOH
MOBEPXHOCTHU

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

N3o0pakenune muinHapa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus
HMWIMHIPA (TI0CKOCTHIO, MapaieIbHON
WJIH TIePICHAUKYIISIPHON OCH
UIHH]IPA)

Konnueckas noBEpXHOCTB,
o0pa3yrolne KOHHIeCKOU




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAaHHE U BEPIINHA,

oOpa3syrolas 1 0Ch; IJI0MAaIbs OOKOBOM
Y TIOJTHOM MTOBEPXHOCTH

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

10

N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca
(TUIOCKOCTBIO, MapalIeIbHON
OCHOBAHHIO, M IJIOCKOCTHIO,
MPOXO/SIICH Yepe3 BEPIINHY)

11

12

13

KomOunamus ten BpareHus u
MHOTOTPAaHHUKOB

MHoOrorpasHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOTPAHHUK WJIH B TEJIO BpaIICHUS

[Tonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06BEM IUIHHIpa, KOHYyCa

O06BEéM mapa u rwiomaas cheps

16

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

17

KonTponbnas pabora no temam "Tena
BpamieHus" u "O0bvembl Ten"




BGKTOp Ha IJIOCKOCTH U B

18
MIPOCTPAHCTBE

19 Crno)keHHe ¥ BBIYMTAHHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PasnoxxeHue BekTopa 1o Tpém

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napasuiefienuneaa
Pemenne 3amad, CBSI3aHHBIX C

22 MIPUMEHECHHUEM TPABHII JCHCTBUH C
BEKTOpaMH
[IpsiMoyronbHas ccTeMa KOOPMHAT B

23 npoctpanctse. KoopanHatel BekTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

24 VYron mexay Bektopamu. CkansipHoe
MIPOU3BEICHNE BEKTOPOB

25 Boruucnenue yrioB Mexry NpsIMbIMH U
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO ITPU
peIIeHIH TEOMETPHUYECKUX 33124
KonrtponbHas pabora no teme

27 "BexTopsl 1 KOOPIMHATHI B
pocTpaHcTBe"
[ToBTOpEeHUEe, 06001IIEHNE 1

)8 cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHT

29 [ToBTOpeHue, 06001IIeHNE 1

cucreMarmn3anua 3HaHuii. OCHOBHBIC




¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHME, 0000IIEHNE U

30 cUcTeEMaTH3anys 3HAaHUN. 3a1ayun 1
TUTAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpeHUE, 0600IICHNE 1

31 crcTeMaTH3anus 3HaHUH. 3a7aun 1
TUITAHUMETPUH U METOJIbl UX PELICHUS
[ToBTOpenue, 0600mIEHNE 1

39 cucreMaTu3anus 3Hanuil. OCHOBHBIC 1
¢burypsl, hakTel, TEOPEMBI Kypca
CTepEOMETPUH

33 HToroBast KOHTpOJIBbHAS paboTa 1

34 IToBTOpenue, o0o0IEHNE U 1
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







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

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

* 10-11 knaccol FeomeTpus YMK J1. C. AtaHacaH, B. @. bytysos, C. b. Kagomuesa 10-11 + KUMbI
LUDOPOBbLIE 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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