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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaabHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUHUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPA3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYaroNuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJI€HA MPAKTUYECKOHM 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOyYEeHHS] TE€OMETPUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMHUpOBaHUS (YHKIHMOHATIHLHOM MaTeMaTHU4eCKOu
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX AUCHUIUIMH. Pa3BuTne y o0ydaromuxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T€OMETPUUYECKUX
abCTpaKIfii, COOTHOIICHHH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMAaTUYECKOW HAYKOM SIBJIEHUM U ITPOLECCOB PEAIbHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMATUUYECKOTO MOJIEITUPOBAHUS B HAYYHOM IMO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXcs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOOUMBIX [UJIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlornyeckoe MblUIeHHE, (OopMUpPyEeMOe NpPH H3YYEHHH OO0y4YaroIIMMUCS
MOHATUMHBIX OCHOB TEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJIE pEUICHUS] TeOMETPUYECKUX 3aJady, YMEHHE BBIJIBUTaTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUHM 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaNIbHOrO ObITHs, (opma
OTpaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI y4€OHOU U TPYAOBOM NEATEIbHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUHW M  JEUCTBUM, crneuu(pUUHbIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE 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 TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMUpOBaHHE TMPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMUpPOBaHUE MPEJCTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAIICHUs KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTekax, MOAEIAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBIAJCHHE METOJAMH PEIICHHS 33Jad Ha MOCTPOCHHUS Ha M300paKeHUAX
POCTPAHCTBEHHBIX (PUTYD;

e (QopMUpOBaHHWE YMEHHS OIEPUPOBATH OCHOBHBIMH TIOHATHUSMU O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAQJCHHE  ANTOPUTMAMM  pEHICHUS  OCHOBHBIX  THIIOB  3a/ay;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Ppa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBILUIEHHUS],;



e (opMupoBaHUE PYHKIIMOHATHHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus — NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIIXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 33 CUET PEUICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM 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
pacnpenesnseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIUHUSAM, HO U 10 ToAaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun oTBoAUTCA 2 yaca B Heaento B 10 kiacce u 2 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga o0y4deHust - 136 y4eOHbBIX 4acoB.



COIAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTE€peoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUECs,
napajuielbHble W CKpeluBaromuyecs mpsaMble. [lapamnenbHOCTE OpSMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMHM; YIOJd MEXAy MPSIMBIMU B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapajlyIesIbHBIE IITIOCKOCTH; CBOMCTBA MTapajuIe/IbHBIX
miockoctel. [IpocTeiinme nmpocTpaHCTBEHHbBIE (PUTYyphl HA MIIOCKOCTU: TETPa’p,
KyO, MmapasuiesienuIe]; HOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTD MPSIMOM U IUNIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC MApAJIIEIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJISIPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOM H
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JBYTPAHHOrO  yIJia.
IleprieHIUKYJISIp YU HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEMN: MPHU3HAK MEPHEHAUKYISIPHOCTUA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYJISIPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupammpa: n-yronpHas nupamuga, TPaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
ycedu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWJIbHAS NHpPaMUa; NPABUIIbHAS TPEYroJibHas MNHpPaMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: MpU3Mbl U MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTH. DIIEMEHTBI CAMMETPHUU B IMPAMHUJIAX, TAPAJLIEIECIIUIIEAX, TPABUIIbHBIX
MHOTOI'PaHHHKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nmmHapuyeckas ITOBEPXHOCTB, oOpazyroiue HUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyloiias M OCb;, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOoHyC: ocHOBaHUE U BeplliiHA, 00Opasyroias
1 OCh; TIJIOIA/Ib OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CREPHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHpa U KOHYCA.

KomMOuHanuu tesn BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BMUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1mapa u maomasb chepsl.

[TongoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwmHapa (MapaJuieIbHO U TIEPIISHIUKYJISIPHO OCH), CEYEHHUS KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY ), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCio. Pa3noxkeHue BEeKTopa 1Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBwino mapamnenenunena. Pemrenuwe 3amayd, CBS3aHHBIX €
IPUMEHCHUEM TMPABUJI JEUCTBUU C BeKTopamu. IlIpsmoyrosibHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToll Mexay BekropaMu. CKaISIpHOE NPOU3BEICHHUE BEKTOPOB.
BrluncneHne yrioB Mexy MNPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



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
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
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 KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U ACATCIBHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTHIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATEITEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



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

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBHISBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPHUHUMATh, (GOPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIBISATH  MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e JI€JIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BBHIOMpATH CMOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e CIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT MO3HAHUS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TIPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CAMOCTOSITENLHO (HOPMYIHPOBaTh 0O0OIIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLECCA, A TAKKE BBIABUIAThH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH Ae(UUNTHI HTHPOPMALIMH, JTAHHBIX, HEOOXOAUMBIX /Il OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbHIOMpaTh HMHPOpPMALMIO U3  HMCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUPOBaThb MHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHWBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYHuuseepcanvuvie KOMMYHUKamu@Hble Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCIPUHHUMATH U GOPMYIIUPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
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
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeticmesus, obecneuusarom ghopmuposanue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
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,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

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



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHATUSIMH: TOYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMbIX
Y TJIOCKOCTEHN.

KnaccudummpoBate B3aMHOE pPaCIOJIOKEHHE TMPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKIIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MMHUpaMua; MpU3Ma,
NPSIMOYTOJIBHBIN NapaJljIesienumne, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSACHSITH TPUHIUIIBI TOCTPOCHUS CEUEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CTpouTh CcEUeHHUS MHOTOTPAHHMKOB METOJOM  CJIEZIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimam WiH
aNITOPUTMaM, TPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYCCKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEKIY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMaM, TPUMCHSS W3BECTHBIC AHATUTHYCCKHE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha  BBIYKHCICHHUE YIJIOB  MEXIy
CKPENIMBAIOMUMHUCS ~TPSIMBIMH, MEXKIy TPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamuza) c ipuMeHeHUEM (POpMYIT; BBIYMCISATH COOTHOLIEHUS MEK Ty TIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.



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

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

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

[IpuMmeHaTh TpOCTEIMEe TPOrpaMMHBIE  CPEICTBA M AJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW 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.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
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€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

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

Haxonuthe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONYYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh pEajbHBIC
CUTyallUM W TPUMEHSITh HM3yYECHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaunmenoBanmue pa3ae/ioB H TEM NMPOrpaMmMmbl KOHTpO.HbeIe HpaKTH'{CCKI/Ie
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 B 10 0 1
BC/ICHHE B CTCPCOMCTPHIO https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 1 ) 3 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 IT i 12 1 2
EPIEeHANKYJISIPHOCTD MPSIMBIX U TIIOCKOCTEH hitps://m.edsoo.rw/1209¢37
bu6mmoreka [IOK
4 10 0 2
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.edsoo.rw/1209¢37
bu6mmoreka [JOK
5 M 11 1 3
HOTOTPaHHHIIH https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
6 06 9 1 3
DEMPI MHOTOTPAHHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUS U YTIIbI 4 1 0 Buommorexa LOK
https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 6 13



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoaunuyecTBO 4acos

Ne
dyeKkTpoHHbIE (LM (pPOBbHIE)
n/m HanmeHnoBanue pa3iaeioB 4 TeM IPOrpaMMBbl KoHuTposbHble IMpakTHyecKkue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
but6mmoreka [IOK
1 Tena Bpare 15 1 4
71a Bpatteri https://m.edsoo.ru/1¢209e37
2 OOBEMEI TeT 15 1 4 buGnuorexa [IOK
https://m.edsoo.ru/1¢209e37
bubmnoreka IIOK
3 B 18 2 5
€KTOPbI U KOOPJMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209637
4 HexoTopslie cBeaeHUs U3 IIJIAHUMETPUHU 10 0 4
s [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS . | bubmnoreka IIOK
3HAHUH https://m.edsoo.ru/1¢209e37
OBIHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 20



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

ITOYPOYHOE IIVTAHUPOBAHUME

10 kaace
Ne Tema ypoka KoimyecTBo yacoB Hara DJIeKTpPOHHbIe U} pPOBbIE
n/n Bcero | Konrpoabubie | IlpakTtuyeckune | M3yYeHHA o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
1 [[[IpenmeT cTepeoMeTpru. AKCUOMBI 1 0 0 BBEUTE [[bubmuoTexa [IOK
cTepeoMeTpuu|] JaTy https://m.edsoo.ru/aecc77cd]]
2 [[HexoTopsble ciencTBUs U3 aKCUOM 1 0 0 BBEIUTE [[bubmuoTexa [TOK
cTrepeoMeTpuu] | JaTy https://m.edsoo.ru/OccSc4fe
bubmnoreka IIOK
https://m.edsoo.ru/65¢6b106]]
3 [[HexoTopble caeaCcTBHS U3 aKCHOM 1 0 1 BBEJUTE [[bubmuoTeka [IOK
cTepeoMeTpuu] ] JaTy https://m.edsoo.ru/239¢8cb4
bubmnoreka IIOK
https://m.edsoo.ru/258fc245]]
4 [[ITapanyenbHble IpsIMblE B IPOCTPAHCTBE. 1 0 0 BBEJIUTE [[bubnuoreka [IOK
[TapannenbHOCTb TpeX MpSIMBIX ] | JaTy https://m.edsoo.ru/93ad36b3]]
5 [[[TapaymenbHOCTh NPSIMOM U MIJIOCKOCTH | | 1 0 0 BBEIUTE [[bubmuoTeka [IOK
JaTy https://m.edsoo.ru/ee1d19b9]]
6 [[Pemenue 3anau no teme "llapannenbHoCTh 1 0 0 BBEJIUTE [[1]
psIMOM U TIIOCKOCTH" | ] JaTy
7 [[Pemenue 3amay o teme "llapannenbHOCTD 1 0 0 BBEIUTE [
psIMOM U TIIOCKOCTH" | ] JaTy
8 [[Pemenue 3anau no teme "llapannenbHOCTh 1 0 1 BBEIUTE [[bubmuoTeka [IOK
PSIMOYN U TTOCKOCTH" || JaTy https://m.edsoo.ru/2d8a9¢99]]
9 [[CkpemuBarouecs npsimeie] | 1 0 0 BBEJIUTE [[bubmuoTeka [JOK
JaTy https://m.edsoo.ru/1a252016]]
10 | [[Vrasl ¢ coHanmpaBiIeHHBIMH CTOPOHAMH. | 1 0 0 BBEJIUTE [[BubmmoTexa IIOK

JaTy

https://m.edso0.ru/9t4071b9]]



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/9f4071b9

11 | [[Yron Mexay npsiMbIMU B IPOCTPaHCTBE] | BBCJIUTE [[bubamnoreka LIOK
JaTy https://m.edsoo.ru/fe733862]]
12 | [[Pemienue 3anau no teme "B3anmuoe BBEIUTE [[bubmuoTexa [TOK
PacIoJIOKEHUE PSIMBIX B TPOCTPAHCTBE. JaTy https://m.edsoo.ru/2935a9a0]]
VYron mexay npsmeimu' ||
13 | [[Pemienue 3agau no teme "B3anmHoe BBEUTE [[bubmuoTexa [IOK
PacIoJIOKEHUE TPSIMBIX B POCTPAHCTBE. JaTy https://m.edsoo.ru/db685¢73]]
VYroa mexay npsmseiMu'| |
14 | KonTponpHas pabota o Teme BBEJIUTE [[bubmmorexa LIOK
[[KortponbHas pabota Ne 1 o Teme JaTy https://m.edsoo.ru/9a0a9%e56]]
"[TapannenbHOCTh NPSMBIX, IPSIMOU U
mIockocT" ||
15 | [[[TapannenbHble IIOCKOCTH] | BBEJUTE [[bubmuoTexa LIOK
JaTy https://m.edsoo.ru/2e18255]]
16 | [[CpolicTBa mapauieIbHBIX TNIOCKOCTEH] | BBEIUTE [[bubmuoTeka [JOK
JaTy https://m.edsoo.ru/e504d656]]
17 | [[Terpasap]] BBE/IUTE [[bubmuoTexa [JOK
JaTy https://m.edsoo.ru/a63959ed]]
18 | [[[Tapannenenunen (C-6)]] BBE/IUTE [[bubmuoTexa [IOK
JaTy https://m.edsoo.ru/4a28dc02]]
19 | [[3amaum HA MOCTPOCHUE CEUCHUI] | BBEIUTE [[BuGmmoTexa IIOK
JaTy https://m.edsoo.ru/1d434d0f]]
20 | [[3amaum Ha mocTpoeHue ceuenuii (C-5)]] BBE/IUTE [[bubmuoTexa [JOK
JaTy https://m.edsoo.ru/ec26fe5d]]
21 | [[Pemenue 3aga4 no teMe "llapannenbHOCTb BBEIUTE [[bubmuoTexa [IOK
IPSIMBIX U TI0CKOCTE"]] JaTy https://m.edsoo.ru/b30dff38]]
22 | [[KonTponbHas padota Ne 2 1o Temam BBEJIUTE [
"[TapannenbHOCTh TIOCKOCTEN. TeTpasap u Jary

napautenenunesn ||



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/b30dff38

23 | [[ITepneHANKYISIpHBIC TIPSIMBIC B BBEIUTE [[bubmuoTexa [TOK
npoctpaHnctse. [lapamiensHble psMble, naty https://m.edsoo.ru/b19f6a5d]]
NepHEHANKYIISIPHBIE K IIJIOCKOCTH | |

24 | [[IIpu3Hak neprneHANKYISIPHOCTH NPAMON U BBEUTE [[bubmuoTexa [IOK
TIJIOCKOCTH ] | JaTy https://m.edsoo.ru/f85bfc46]]

25 | [[Teopema o npsmoil nepneHIuKYJISIPHOM BBEUTE [[bubmuoTexa [IOK
TIJIOCKOCTH ] | JaTy https://m.edsoo.ru/635¢5087]]

26 | [[Pemenue 3a1ay Ha NEPIEHAUKYISIPHOCTh BBEJIUTE [[bubamoreka LIOK
MPSIMOY U TUIOCKOCTH | | JaTy https://m.edsoo.ru/0ac11c95]]

27 | [[Pemenue 3a1a4 Ha IEPIEHAUKYIISIPHOCTh BBEJIUTE [[bubmmorexa LIOK
MPSIMOM M TUIOCKOCTH || JaTy https://m.edsoo.ru/ba545966]]

28 | [[PemeHnue 3a1a4 HAa EPIICHIUKYIISIPHOCTh BBEJUTE [[bubmuoTexa LIOK
npsimoit u mockoctu (C-10)]] JaTy https://m.edsoo.ru/79165d15]]

29 | [[PaccTosiHME OT TOYKH A0 IUIOCKOCTH, BBEJIUTE [[BubmuoTeka [JOK
paccTosiHUE OT MPSIMOU JI0 TUIOCKOCTH | | JaTy https://m.edsoo.ru/33c477d3

bubnunoreka LIOK
https://m.edsoo.ru/a5b7b8e3]]

30 | [[Teopema o Tpéx nepneHauKysipax]| BBEIUTE [[bubmuoTexa [IOK

JaTy https://m.edsoo.ru/e4972cdc
bu6nmorexa LIOK
https://m.edsoo.ru/dbee22bc]]

31 | [[Yron Mex Iy mpsIMOH U MIIOCKOCTHIO] | BBEJIUTE [[BuGmmoTeka IIOK

JaTy https://m.edso0.ru/6b61b2b4]]

32 | [[Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI BBCIIUTE [[bubamnoreka LIOK
0 TpEX MeprneHauKyspax]| Jaty https://m.edsoo.ru/52188a7d]]

33 | [[Pemenue 3a7a4 Ha IPUMEHEHHE TEOPEMBI BBEIUTE [[bubmuoTexa [IOK
0 TPEX MEPICHIUKYIIAPAX, HA YTOJ MEKTY JaTy https://m.edsoo0.ru/91246736]]

MIPSIMOI M TNIOCKOCTHIO ||



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736

34 | [[Pemenue 3a1a4 Ha MPUMEHEHHUE TEOPEMBbI BBEIUTE [[bubmuoTexa [TOK
0 TPEX MEepIEeHINKYJIIPax, Ha YTOJI MEXKIY naty https://m.edsoo.ru/66fefadd]]
MPSIMOM M TIOCKOCTHIO| |
35 | [[AByrpanHblii yroJi, TMHEUHBIN YroJ BBEUTE [[bubmuoTexa [IOK
JIBYTpaHHOTO yria]] JaTy https://m.edsoo.ru/5fa0b3ce]]
36 | [[[Ipu3Hak neprneHauKyISIPHOCTH ABYX BBEUTE [[bubmuoTexa [IOK
MIJIOCKOCTEH | | JaTy https://m.edsoo.ru/ec3e2da3]]
37 | [[HTapannenenunen, NpsMOYyTOIbHBINI BBE/IUTE [[bubmuoTexa [TOK
napajuieJenumnes] ¥ €ro CBOMCTBal | JaTy https://m.edsoo.ru/8a7be683]]
38 | [[Pemenue 3aga4 Ha CBOMCTBA BBEIUTE [[BubmmoTeka LIOK
PSIMOYTOJIBHOTO Tapasuiesenunesna]] JaTy https://m.edsoo.ru/bd374518]]
39 | [[Pemenue 3a1a4 Ha IEPIEHIUKYIIPHOCTD BBEJUTE [[bubmuoteka [IOK
MPSIMBIX U TJIOCKOCTEH || JaTy https://m.edsoo.ru/c7c777ed]]
40 | KontposbHas padoTa mo Temam [[Ne 3 BBE/IUTE [[bubnuoTexa [IOK
"IlepneH IUKYISIPHOCTD MPSIMBIX U JaTy https://m.edsoo.ru/5b971ef3]]
wiockocTe" u "YTIibl MeXAY OPSIMBIMU U
mockocTsiMu'"] |
41 | [[IToHsiTHE MHOTOIPAHHHUKA, OCHOBHbIE BBEIUTE [[bubmuoTeka [IOK
AJIEMEHTBHl MHOTOTPaHHUKA, BBIITYKJIbIE U JaTy https://m.edsoo.ru/2d24e873]]
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA] |
42 | [[[Ipu3ma: n-yroyibHas Mpu3Ma; TpaHu U BBEJIUTE [[bubmuoreka [IOK
OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHASI JaTy https://m.edsoo.ru/b4ad63ad]]
pU3MBI; OOKOBas M TIOJTHAS TIOBEPXHOCTh
MPU3MBI | |
43 | [[[T7momaabs G0KOBOY MOBEPXHOCTH U TOJTHOU BBEIUTE [[bubmuoTexa [IOK
MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIAb Jaty https://m.edsoo.ru/37d84157]]

OCHOBaHUH, TeopeMa 0 OOKOBOH
MMOBEPXHOCTHU MPSMOM TIPU3MBI] |



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/37d84157

44 | [[Pemenue 3a1a4 Ha BBIYMCICHHUE TUIOIA N BBEJIUTE [
noBepxHoctu npusmsl (C-16)]] Jary
45 | [[[Iupamuza: n-yronbHasi NMpaMuaa, TpaHu BBEJIUTE [[bubamoreka LIOK
Y OCHOBAHHWE MUPAMHJIBI; OOKOBAs U TOJIHAS JaTy https://m.edsoo.ru/fblcd0as]]
MOBEPXHOCTh MUPAMU/IBL; TPABIIIbHAS U
yceu€HHas nupaMua||
46 | [[IIpaBunbHas nupamuaal] BBEUTE [[bubmuoTexa [IOK
JaTy https://m.edsoo.ru/7d18834b]]
47 | [[[Tnomamae GOKOBOM MOBEPXHOCTH U BBEIUTE [[bubnuoTexa [IOK
MOBEPXHOCTU IIPABUJILHOM MUpaMUIbI, JaTy https://m.edsoo.ru/5603e30b]]
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
yCeUEHHOU MUPaMU/IbI | |
48 | [[Pemenue 3amay o teme "[lupamuna"]] BBEJUTE [[bubmuoTeka [IOK
JaTy https://m.edsoo.ru/ba75dc57]]
49 | [[Yceuennas nupamuaal| BBEJIUTE [[BubmmoTeka LIOK
JaTy https://m.edsoo.ru/ed9e2a8e]]
50 | [[CumMeTpus B MPOCTPAHCTBE: CUMMETPHS BBEIUTE [[bubmuoTexa [JOK
OTHOCHUTEJIBHO TOYKH, NPSMOM, MIIOCKOCTH. JaTy https://m.edsoo.ru/b9e777d9]]
DNeMEeHThl CAMMETPUU B TUPAMUIAX,
napasuieNienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX ||
51 | [[IIpaBusibHBIE MHOTOT'PAaHHUKHU: MTOHITHE BBEJIUTE [[bubmuoreka [IOK
MPABWJIBHOT'O MHOTOTPaHHUKA; TPaBUIIbHAS JaTy https://m.edsoo.ru/074c8865]]
pu3Ma U NpaBUIbHAS IUPaAMHJIA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
NPaBUIBHBIN TeTpasap; KyO]]
52 | [[IIpencraBienue o NpaBUIbHBIX BBEIUTE [[bubmuoTexa [IOK
MHOT'OT'paHHHUKAX: OKTadp, JOJACKadJIp U Jaty https://m.edsoo.ru/a0fddSbf]]

uKocasp.]|



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf

53 | [[BpruncieHnue 371€eMEHTOB MHOTOI'PaHHUKOB: BBEIUTE [[bubmuoTexa [TOK
pEOpa, TuaroHaH, yribl| ] JaTy https://m.edsoo.ru/6¢cdbecef]]
54 | [[HauampHBIC CBEICHUS O KyOe U TUPAMHU/IE, BBEIUTE [[bubmuoTexa [TOK
ux pa3BEPTKU U Mojaenu. CeueHus JaTy https://m.edsoo.ru/3d8ffd32]]
MHOTOTPaHHUKOB] |
55 | KonTtposbsHas padota o teme [[Ne 4 o BBEUTE [[bubmuoTexa [IOK
teme "MHororpaHHuKU" || JaTy https://m.edsoo.ru/a95f5c04]]
56 | [[ITonsTue 06 00béMe]] BBCJIMTE [[BubmuoTeka [JOK
JaTy https://m.edsoo.ru/7ad0020b]]
57 | [[O6béM nupamuibl]] BBEIUTE [[bubmmoTeka [TOK
JaTy https://m.edsoo.ru/235171b3]]
58 | [[O6BéM nupamMusl]] BBEJUTE [[bubmuoTexa LIOK
JaTy https://m.edsoo.ru/f47dfefd]]
59 | [[O6béM nupamuibl]] BBEIUTE [[bubmmoTeka [TOK
JaTy https://m.edsoo.ru/79¢10312]]
60 | [[O06béM nmupamubl]] BBEIUTE [[bubmmoTeka [TOK
JaTy https://m.edsoo.ru/2faadc3{]]
61 | [[O6béM mpu3mBI]] BBE/IUTE [[bubmuoTexa [IOK
JaTy https://m.edso0o.ru/79853608]]
62 | [[O6BéM pusmbI]] BBEJIUTE [[BuGmmoTexa IIOK
JaTy https://m.edsoo.ru/1e¢053890]]
63 | [[O6BéM pusmbI]] BBEJIUTE [[BuGmmoTexa IIOK
JaTy https://m.edsoo.ru/482d3f51]]
64 | KonrponbHas pabora no reme BBCIIUTE [[bubamnoreka LIOK
[[KonTponbHas pabota Ne 5 o Teme JaTy https://m.edsoo.ru/28a6573c]]
"O0BEMBI MHOTOTPaHHUKOB" ||
65 | [loBTopenue, 0600IIEHNE CUCTEMATH3AITIS BBE/INTE [[bubmuoTexa [JOK
sHaHuil. [[[locTpoenue ceueHuit B JaTy https://m.edsoo.ru/098bedad]]

MHOTOTpaHHUKE] |



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

66 | [loBTOpenue, 0000IICHHE CUCTEMATHU3AIIHS 1 0 0 BBEIIUTE [[bubmuoTexa [TOK
3HaHWM. [[Beraucnenue pacCTOSHUNA: MEX Iy nary https://m.edsoo.ru/f7792ba9]]
JIBYMS TOYKAMU, OT TOYKH JO TPSIMOH, OT
TOYKH JI0 THIOCKOCTH, MEKIY
CKpEIIMBAOIIUMHUCS TPSAMBIMU] |
67 | UtoroBast KoHTpOJbHAs paboTa 1 1 0 BBEUTE [[bubmuoTexa [IOK
naTy https://m.edsoo.ru/b9146bc0]]
68 | [loBTOpenue, 0000IICHHE CUCTEMATH3AIIHS 1 0 0 BBEIIUTE [[bubmmoTexa [TOK
3HaHu#. [[Beruncienue yrios: Mmexmay naTy https://m.edsoo.ru/56765e8b]]
CKPEIIUBAOIIUMUCS TIPSIMBIMU, MEKITY
MPSIMOU U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXIY IIIOCKOCTSMHU]| |
J10GaBUTE CTPOKY
OBHIEE KOJIMYECTBO YACOB I1O 68 6 13

INPOI'PAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 kiaacce

Ne Tema ypoka KosmyecTBo yacoB Hara DJIeKTpOHHbIe U pPOBbIE
n/n Bcero | Koutpoabnbie | IlpakTuyeckue | H3y4YeHHH o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
1 [[[TonsTre numuuapal] 1 0 0 BBEIUTE [[bubmuoTexa [JOK
JaTy https://m.eds00.ru/6054b8c1]]
2 [[TTnomans OOKOBOM M IOJTHOM 1 0 0 BBEIUTE [[bubaunoreka [JOK
MOBEPXHOCTH || naty https://m.edsoo.ru/18816216]]
3 [[Pemenue 3a1a4y Ha BRIYUCIICHUE 1 0 1 BBEIUTE [[bubmuorexa [JOK
TIJIOIIAU TTIOBEPXHOCTH IIMIIHHIPa ] ] naty https://m.edsoo.ru/016e25eb]]
4 [[ITonsiTue koHycal] 1 0 0 BBEIUTE [[bubmuoTeka [IOK
naty https://m.edsoo.ru/c94ba09b]]
5 [[TLtomraas GOKOBOH ¥ IMOJTHOMH 1 0 0 BBEJIUTE [[bubmuorexa [JOK
MOBEPXHOCTH KOHYca]] naTy https://m.edsoo.ru/897dd3b2]]
6 [[Yceu€nnblii KOHYC: 00pa3yIoNme u 1 0 0 BBEJIUTE [[bubmuorexa [JOK
BBICOTA; OCHOBaHHUS B OOKOBas naTy https://m.edsoo.ru/1468bab3]]
MOBEPXHOCTH ||
7 [[Pemienue 3a1a4 Ha BRIYUCIICHUE 1 0 1 BBEJIUTE [[bubmuoTexa [JOK
TIonaau OOKOBOH U MOJHOMN JaTy https://m.edsoo.ru/Obde1be8]]
MMOBEPXHOCTH KOHYca]]
8 [[Cdepa u map: ueHTp, paanyc, IMameTp; 1 0 0 BBEJIUTE [[bubmuoTexa [JOK
IUIOLIA/1b TOBEPXHOCTHU CEPBHI. naty https://m.edsoo.ru/0341bc2b]]
VYpaBuenue chepsni]]
9 [[B3aumHOe pacmonioskeHue cepsl u 1 0 0 BBEUTE [[bubmuoTeka [IOK
TTOCKOCTH | | naty https://m.edsoo.ru/bed12a43]]
10 | [[KacaTempHas TUIOCKOCTH K cdepe]] 1 0 0 BBEJIUTE [[bubmuoTexa [JOK
aTy https://m.edsoo.ru/bcl5f712]]
11 [[TTnomans chepsi]] 1 0 1 BBEIUTE [[bubmuoTexa [JOK

Jary

https://m.edsoo.ru/bc15f712]]



https://m.edsoo.ru/6054b8c1
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https://m.edsoo.ru/bc15f7f2

12 [[Pa3Hble 3a1a4un HA MHOTOTPAHHUKH, BBEJIUTE [[bubaunoreka [JOK
WIMHAP, KOHYC U map]] nary https://m.edsoo.ru/0b136158]]
13 [[KoMOuHanus Ten BpalieHus: 1 BBEJIUTE [[bubaunoreka [JOK
MHOTOI'PAaHHHUKOB] | JaTy https://m.edsoo.ru/3cef10e5]]
14 | [[KomOuHamus Tei BpalieHus u BBEIUTE [[bubmuoTexa [JOK
MHOTOT'PAaHHHUKOB] | JaTy https://m.edsoo.ru/3cef10e5]]
15 | KonTponpHas pabora o temam [[Ne 1 BBEUTE [[bubaunoreka [JOK
"Tena BpameHus" || naty https://m.edsoo.ru/4a33a8ab]]
16 [[TTonsitue 00béMa. OCHOBHBIC CBOMCTBA BBEJIUTE [[Bubmmorexa [IOK
00bEéMOB Te]] naTy https://m.edsoo.ru/26a03{b7]]
17 | [[O6BeM npsSMOYTOIBLHOTO BBEIUTE [[1]
napasuienenumenal| JaTy
18 [[OO6Bem mpsiMoii TpU3MBI| | BBEAUTE (1]
naTy
19 [[O6BEM mmmuHApa] | BBEJIUTE [[BubmmoTrexa [IOK
naTy https://m.edsoo.ru/5513d87b]]
20 | [[O6BéM munungpal] BBEJIUTE [[bubmuoTeka [IOK
JaTy https://m.edso0.ru/5513d87b]]
21 [[Bbrauciienre 00bEeMOB TEJT ¢ TTOMOIIBIO BBEIUTE [[1]
uHTerpanal] JaTy
22 | [[O6beM HaKIOHHOW TTPU3MBI| ] BBEUTE (1]
naty
23 [[O6beM mupaMusl] ] BBEUTE [[bubmuoTeka [IOK
JaTy https://m.eds00.ru/79¢10312]]
24 | [[O6BéM konyca]] BBEJIUTE [[bubmuoTexa [IOK
aTy https://m.edsoo.ru/5513d87b]]
25 [[O6BEM KoHYCa]] BBCIUTE [[Pubmmorexa [IOK

JnaTy

https://m.edsoo.ru/5513d87b]]



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
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26 | [[O0BéM mapal] BBEIUTE [[bubaunoreka [JOK
naty https://m.edsoo.ru/d189bde2]]
27 | [[O6BéM mapal] BBEUTE [[bubaunoreka [JOK
JaTy https://m.edsoo.ru/d189bde2]]
28 [[OO6Bem mapoBOTo CErMeHTa, MapoBOro BBEIUTE [[1]
cJos, cekropal]] Jary
29 | [[ILnomans chepsi]] BBCJIUTE [[bubaunoreka [JOK
naty https://m.edsoo.ru/d189bde2]]
30 | [[TTogoGHBIE TeNIa B IPOCTPAHCTBE. BBEJIUTE [[bubmuorexa [JOK
COOTHOIICHUS MEX/Ty TUIOINASTMU naTy https://m.edsoo.ru/810cfleb]]
MOBEPXHOCTEH, 00bEMaMHM 1O JOOHBIX
Ten]]
31 [[KontponbHas pabota Ne 2 o Teme BBEIUTE (1]
"O6bemsbI Ten'"]] naTy
32 | [[TIoHsiTHE BEKTOpa B IPOCTPAHCTBE. BBEJIUTE [[bubnuoteka [IOK
PaBeHcTBO BEKTOPORB]] naTy https://m.edsoo.ru/5caefc1b]]
33 [[CnoxxeHHe 1 BBIYMTAHHUE BEKTOPOB. BBEUTE [[bubmuoTeka [IOK
CyMMa HECKOJIBKUX BEKTOPOB] | JaTy https://m.edsoo.ru/23{4f089]]
34 | [[YMHOXeHHE BEKTOpa Ha YHUCIIO] ] BBEUTE [[bubmuoTexa [IOK
JaTy https://m.edsoo.ru/dee379eb]]
35 [[KoMmrimanapHabie BeKTOpHI. [IpaBmio BBEUTE [[bubmuoTexa [JOK
napayuienenuneaal| naTy https://m.edsoo.ru/a28fd74e¢]]
36 | [[Pa3noxeHne BEKTOpa 10 TPEM BBEJIUTE [[bubamnoreka LIOK
HEKOMILIAHAPHBIM BEKTOpaM] | JaTy https://m.edsoo.ru/a28fd74e]]
37 | KoutponbHas pabota mo teme [[Ne 3 BBEIUTE [[bubmuoTexa [IOK
"Bektops! B mpocTtpaHcTBe"]] nary https://m.edsoo.ru/77¢221c5]]
38 [[[TpssMmoyTOJIbHAS cCCTEMa KOOPIMHAT B BBEUTE [[bubmuoTexa [JOK
pocTpaHcTBe]| naTy https://m.edsoo.ru/48db7058]]



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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https://m.edsoo.ru/48db7058

39 | [[Koopaunatsl BekTopa]] BBEUTE [[bubmmoTeka [IOK
naty https://m.edsoo.ru/48db7058]]
40 | [[TIpocTeiimue 3a1a4u B KOOpAUHATAX ]| BBEIUTE [[bubmmoTexa [IOK
JaTy https://m.edso0o.ru/48db7058]]
41 [[YpaBHeHue chepsi]] BBEJIUTE [[bubmuoTexa [JOK
JaTy https://m.edso0o.ru/48db7058]]
42 | [[Yron mexny Bekropamu. CkansipHoe BBCJIUTE [[bubmmroreka LIOK
MIPOM3BEICHNE BEKTOPOB] ] naty https://m.edsoo.ru/725effc4]]
43 [[Bbrumciienne yriioB MeKy NMPSIMbIMU U BBEIUTE [[bubmuorexa [JOK
IJIOCKOCTSIMU] | naTy https://m.edsoo.ru/8efbe78¢]]
44 | [[BerunucneHue yrioB MEXAY MPSIMbIMU U BBEIUTE [[bubmuoTeka [IOK
IJIOCKOCTSMU] | naty https://m.edsoo.ru/8etbe78e¢]]
45 | [[YpaBHEHHE IIOCKOCTH ] BBEJIUTE [[bubmuorexa [JOK
naTy https://m.edsoo.ru/d3alfe30]]
46 | [[LUentpanpHas u oceBasi CHMMETPHUH]| | BBEUTE (1]
naty
47 | [[3epkanbHas cummerpus. [lapannensHblit BBEUTE (1]
nepeHoc]| JaTy
48 | [[IIpeobpazoBanue moaodust]] BBEJIUTE (1]
naty
49 | [[KonTponsHas padoTta Ne 4 o Teme BBEIUTE [[1]
"Metoa KOOpJAUHAT B IPOCTPAHCTBE. Jaty
JBuxenns"||
50 | [[Yron mexnay KacaTelbHOW U XOPAOM. BBEIUTE (1]
VYTIbl ¢ BepIIMHAMU BHYTPHU U BHE Kpyra]] naty
51 [[IBe TeopeMbI 00 OTpe3Kax, CBA3aHHBIX C BBEJIUTE (1]
OKPY>KHOCTBIO] | Jary
52 [[BrimcaHHBIN B ONMMCaHHBIN BBEJIUTE [[1]
YEThIPEXYTOJIbHUK] | JaTy



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
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https://m.edsoo.ru/d3a1fe30

53 [[Teopema o meauane. Teopema o BBCIIUTC [[1]
OucceKkTpuce TpeyroybHUKa|| naty
54 | [[®opmyiibl IIIOIIAIN TPEYTOJIbHUKA. BBCJIUTE (1]
®opmyina ['eponal]] Jary
55 [[Bamaum Diinepal]| BBEIUTE [[1]
naty
56 | [[Teopema Menenas]| BBEJIUTE (1]
nary
57 | [[Teopema Yesni]] BBEJIUTE (1]
nary
58 [[Dnnunc. 'unepbonal] BBEIUTE (1]
naty
59 | [[ITapabona]] BBCJIUTE [11]
nary
60 | [ToBTOpenue, 0600mEHUE 1 BBEJIUTE [[bubmuorexa [JOK
cucreMaruzaius 3HaHui. [[OcHOBHBIE JaTy https://m.edsoo.ru/1780basd]]
¢burypsl, ¢pakThl, TEOPEMBI Kypca
MJIaHUMETPHH ||
61 [ToBTOpenue, 06001IeHUE U BBEIUTE [[bubmuorexa [JOK
cucreMartuzaius 3HaHui. [[OcHOBHBIE JaTy https://m.edsoo.ru/078cd184]]
burypsl, pakThl, TEOPEMBI Kypca
TJIAaHUMETPHH ||
62 | IloBTOopenue, 0000IICHHUE U BBEIUTE [[Bubmmorexa [IOK
cucTeMaTtu3alus 3HaHui. [[3agaun JaTy https://m.edsoo.ru/7491efe0]]
TUTAHUMETPUH U METOJIbI UX PeleHHs | |
63 | [loBTOpenue, 06001IeHUE U BBEJIUTE [[bubmuoTexa [IOK
cHUcTeMaTh3aIus 3HaHui. [[3amaun aTy https://m.edsoo.ru/7491efe0]]

TUTAHUMETPUH U METOJIbI UX pelieHus | |



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0

64 | [loBTOpenue, 0600IIeHUE U 1 0 0 BBEJIUTE [[bubmmoTeka [IOK
cucTeMaru3anus 3HaHui. [[3agaun naty https://m.edsoo.ru/4dffda97]]
IUIAHUMETPUU U METO/IbI UX pelIeHMs | |

65 | IloBTOopenue, 0000IICHHUE U 1 0 1 BBEJIUTE [[bubmuoTexa [JOK
cucreMaruzarus 3HaHu. [[OCHOBHBIC JaTy https://m.edsoo.ru/74b2ad91]]
burypsl, GpakThl, TEOPEMBI Kypca
cTepeoMeTpun | |

66 | [loBTOpenue, 0600mIeHUE U 1 0 0 BBEJIUTE [[bubmmoTexa [IOK
cucremaru3anws 3HaHuH. [[OCHOBHBIC naTy https://m.edsoo.ru/74b2ad91]]
Gurypsl, GakThl, TCOPEMBI Kypca
cTepeoMeTpuu|]

67 | UToroBast KOHTpOJIbHAs paboTa 1 1 0 BBEIUTE [[bubmuoTeka [IOK

naty https://m.edsoo.ru/ec24dfc2]]
68 | [[[ToBTOpEeHME, 000OIICHUE U 1 0 0 BBEJIUTE [[bubmuoTeka [IOK
CUCTEMAaTH3AIHsI 3HAHWH | | naTy https://m.edsoo.ru/f465d10¢]]
Jlo6aBuUTH CTPOKY
OBHIEE KOJIMYECTBO YACOB I10 68 5 20
IMPOI'PAMME



https://m.edsoo.ru/4dffda97
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC

Kon

npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpa3soBaHusi

7

I'eomerpus

7.1

OHepI/IpOBaTB IOHATHUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEICTBHS M3 HUX IIPU PELLIECHUU

TCOMCTPHUUCCKUX 3a1av

7.3

OHepI/IpOBaTB MNOHATHUAMU: HaApPAJUICIBHOCT W INCPHICHAUKYIIIPHOCTD

MPSIMBIX U IJIOCKOCTEN

7.4

KnaccuduuupoBaTs B3aMHOE PACIOIOKEHUE MPSMBIX U TUIOCKOCTEH B

MIPOCTPAHCTBE

7.5

OnepupoBarh NOHATUAMU: ABYTPAHHBIN Yrojl, TPaHH JIBYTPAaHHOTO YyIJIa,
pedpo ABYIpaHHOTO yIiia, JUHEHHBIN yToJl IBYTPaHHOTO YIJIa, FpajyCcHas

Mepa JIBYyI'paHHOI'o yria

7.6

OHepI/IpOBaTB IMOHATHUAMHU: MHOTI'OI'PAHHUK, BLIHYKHBIﬁ u HCBBIHYKHLIﬁ

MHOTI'OIrpaHHUK, 3JIECMCHTBI MHOTOI'paHHHKa, HpaBI/IJ'[BHBII\/JI MHOTI'OI'paHHUK

7.7

PacniozHaBaTh OCHOBHBIE BUIBl MHOTOTPAaHHUKOB (MHMpaMuia, MpU3Ma,

PSIMOYTOJIBHBIN Mapasuienenumnes, Kyo)

7.8

KJ'IaCCI/I(i)I/IL[I/IpOBaTB MHOT'OT'paHHUKH, BBI6I/Ipa$[ OCHOBAaHHUA JJIA
Knaccnquaunn (BI)IHYK.]'H)IQ u HCBBIITYKIIBIC MHOTI'OI'paHHUKH,
NpaBHUIILHBIC  MHOTOI'PAHHHKH, HTPSAMBIC W HAKJIIOHHBIC  IIPU3MEI,

TapajuIeTICTUTIC b )

7.9

OHepI/IpOBaTB IIOHATHUAMU ceKymiasa IIIIOCKOCTB, CCUCHUC

MHOT'OIrpaHHUKOB

7.10

OOBACHATH IMPUHIIUIIBL MMOCTPOCHUMA CcedyeHU MHOT'OT'PpaHHUKOB,

HCIIOJIB3YS METOI CJIICI0B

7.11

Crpouth ce4eHUsT MHOTOTPAaHHUKOB METOJOM CIJIEJIOB, BBIIOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX QUTYP:

BHJI CBEpPXY, COOKY, CHU3Y




7.12

Pemarn 3aa4i Ha HAXOKACHHUC I'COMCTPUYCCKUX BCIIMYUH I10 06pa3uaM
WM aJIrOpuTMaM, IMPUMCHAA H3BCCTHBIC AHAIIMTHYCCKHUE MCTOABI IIpU
peliCHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aa4 Ha BbIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMsA TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIMBAOIIUMHUCA ITPSAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKACHHUC I'COMCTPUYCCKUX BCIIMYUH I10 06pa3uaM
WM aJilrOpuTMaM, IMPUMCHAA H3BCCTHBIC AHAIIMTHYCCKHUE MCTOABI IIpU
PCIICHUM CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BBIYUCICHUC YTJIOB
MCXKAY CKpCIIUBAOIIMMHUCA IIPAMBIMH, MEXIY HpHMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTSAMHU, IBYI'PAaHHBIX YI'JIOB

7.14

Beramcnate 00BEMBI M IUIOMIAMM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nmupamuaa) ¢ IpuMeHeHreM (opMyJl, BEIUUCIATH COOTHOIIECHUS
MEKY IIOUIAAsIMU IMOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

7.15

OHepI/IpOBaTB MNOHATUAMHA: CHUMMCTPHUSA B IIPOCTPAHCTBC, LICHTP, OCb H

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTH CHMMETPUHN (UTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MpPeACTaBICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[IpumensTh reomerpuueckue (HakThl A PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, NPEIONAralluX HECKOIBbKO IIAaroB PELICHUs, €CIH YCIOBUS

MIPUMEHEHUs 3a1aHbl B IBHOU (hopme

7.18

[IpuMeHATH mpocTEHIIME NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a/1a1

7.19

HpI/IBOI[I/ITL IMpUMEPbI MATEMATUYCCKUX SaKOHOMepHOCTCI‘;I B IIpUPOAC U

JKU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpumeHATh MOTyYEHHBIEC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATH peAIbHbIE
CUTYallMU U TPUMEHSTh U3YUEHHBIE IIOHATHUS B IIPOLIECCE IMIOUCKA PEILICHUS
MaTreMaTudecku  CHOPMYJTUPOBAHHOW  MPOOJIEMBI,  MOJAEIHUPOBATH
peajbHbIE CUTyallMM Ha S3bIKE T'€OMETPHUM, MCCIEAOBATh MOCTPOCHHBIE
MOJIEJTU C UCITOJIb30BAaHUEM T'€OMETPUYECKUX MOHITUI B TEOPEM, allllapaTa
anreOphl, perarh MPaKTHYeCKHe 3a7aud, CBS3aHHBIE C HAXOXKICHUEM

TCOMETPHUICCKUX BCINYNH




11 KIIACC

Kon

NPOBEPAEMOro
pe3yiabTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

6

I'eomerpus

6.1

OnepupoBaTh NOHATHIMU: HAIHHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
[WJIMHIPUYECKON TTOBEpXHOCTH, IMIMHAP, KOHWYECKas IMOBEPXHOCTD,
oOpasyionie KOHHYECKOM  TOBEPXHOCTH, KOHYC, cepuueckas

IMOBCPXHOCTD

6.2

Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)

6.3

OOBSICHATH CIIOCOOBI TMOJIy4YCHUS TCII BpallICHUSA

6.4

KnaccudunupoBaTs B3auMHOE pacnoiokeHue cepbl U MI0CKOCTH

6.5

OHCpHpOBaTL IIOHATUAMMU: maPOBOﬁ CCTMCHT, OCHOBAaHHUC CCIMCHTA,
BbICOTAa CCTMCHTA, HlapOBOI\/JI CJIOfI, OCHOBAHHUC HIApOBOTO CJIOsA, BBICOTA

[IApOBOTO CJI0S, IIIAPOBOM CEKTOP

6.6

Beramcnsate 00bEMBI U Iiomaaun HOBerHOCTeﬁ TCJI BpallCHUA,

TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (OpMYIT

6.7

OnepupoBaTh MNOHATUSIMU: MHOTOTPaHHMK, BIIMCAaHHBIM B chepy u
OINHCaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJI0

BpAILCHUS

6.8

Beucnare  COOTHOIIEHHUS MCXKAY IUIOIaasiMu HOBCpXHOCTGI\/JI n

00BEMaMu HOI[O6HBIX TCII

6.9

N300paxkaTh u3zydaemble (pUTYpBl OT PYKH M C MPUMEHEHHEM MPOCTHIX

YepTEKHBIX THCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) TUIOCKHME YEPTEXKHU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel

BpaILlCHUS

6.11

W3Bnekatb, MHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYpax, MpPeICTaBICHHYI0 Ha

YepTekax U pUCyHKax

6.12

[TpumensTh reomeTpuyeckue (HaxkThl ISl PEIICHUsI CTEPEOMETPUUECKUX
3a/1ay, MPEANoJaraloluX HECKOJbKO IIIaroB PEUIeHUs, €CIIU YCIOBUS

MIPUMEHEHHUS 3aJ1aHbI B IBHOU (hopMme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonasaTs [[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YUCIIO, 06'b$ICHSITB, KakKuMH CBOMCTBAMU OHH

o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeeNnuIe a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JAEKApPTOBbl KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroil MEXIAy BEKTOpaMH, CKalIsIpHOE IIPOU3BEAEHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOIII/ITL CYMMY BCKTOPOB M IMPOU3BCACHUC BCKTOpPA Ha YUCIIO, YT'OJ
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC, paCKIaAbIBATL BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAMUHAT

6.19

Pemrats HpOCTGfIHIHG reOMCTPHUYCCKUC 3aJa4 HAa IPUMCHCHNE BEKTOPHO-

KOOpAWHATHOTI'O METOAa

6.20

Pemrats 3aJadu Ha JA0Ka3aTCJIbCTBO MAaTCMaTH4YCCKHX OTHOIIICHUHU H
HaXOXXIACHUC I'COMCTPUYCCKUX BCIUYHH I10 06pa3uaM WK aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peuicHun CTaHAApTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCfIHIHC IIPpOrpaMMHLBIC  CPEACTBA U  3JICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

HpI/IBO,Z[I/ITB MpUMEPbI MAaTECMATUYCCKUX 3aKOHOMepHOCTeﬁ B IMpupoac nu

JKHU3HHU, paCllIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHATH MOTyYeHHbIE 3HaHUS Ha MPAKTHKE: aHAJIM3UPOBATh peabHbIe
CUTYaLlMU U IPUMEHSTh U3yUEHHBIE MIOHATHS B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTHYecKd  CPOPMYIMPOBAHHOW  MpPOOJIEMbI,  MOJEIUPOBATH
peasibHble CUTyallMl Ha SI3bIKE T€OMETPUH, UCCIIEAOBATH MOCTPOCHHbBIE
MOJIEJIM C MCIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHATHH M TEOPEM,
anmapara anreOpbl, pemaTh MpPaKTUYECKUE 3a/Jayd, CBSI3aHHBIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIE TOHSATHSI cTepeoMeTpuu. Touka, mpsimMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTrie 00 aKCMOMaTUYECKOM IOCTPOCHUHU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU

" CICACTBUA U3 HUX

7.2

B3aumHoe  pacrnonokeHue OpAMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
napajulefibHble W CKpelluBamoIuecs mpsmble. l[lapamienbHOCTh MPSIMBIX |
IUIOCKOCTE B NPOCTPAHCTBE: MapajUlelibHble NpsMble B  IPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICNbHOCTh MPSMON M IJIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXIY TMpSAMBIMM B IIPOCTPAHCTBE.
[TapanmnensHOCTh MJIOCKOCTEH: MapasuiebHble TIOCKOCTH, CBOMCTBA MapasuleIbHbIX
iockocteil. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYpPHI HA TUIOCKOCTH: TETPadp,

KY6, napajjieJICntIie [, IoCTPOCHUC Ce4YeHH I

7.3

[lepieHAUKYISIPHOCTE NPSAMOM M IIOCKOCTHU: MEPIEHIUKYJSIPHBIE IIPSIMBIE B
IPOCTPAHCTBE, MPSMBbIE MapajlyiebHble U MEPIEHAUKYISPHbIE K TUIOCKOCTH, IPU3HAK
NEPIEHUKYJIIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHANKYIISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXY IPSIMON U IJIOCKOCTBIO, IBYTPaHHBIN
yroJ, JMHEWHBIA Yroja JAByrpaHHoro yria. lleprneHaukynssp W HakJIOHHBIE:
paccTosiHWe OT TOYKM JI0 IUIOCKOCTH, PAacCTOSHME OT MpsIMOW JI0 IUIOCKOCTH,
npoekiust GUrypsl Ha IUIOCKOCTh. llepmeHauKyIspHOCTb IUIOCKOCTEH: NpHU3HAK

NEePNEHAUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX neprneHauKyspax

7.4

[loHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOTPaHHWKA, BBINYKJIbIE W
HEBBIITYKJIbIE MHOTOTPAaHHUKM, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpaHd M OCHOBAHMSI MPU3MBI, MpsMas W HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamienenurmen, mpsaMOYyrobHBIN I1apauIeICIIUIIE
U ero cBoictia. [Iupamuna: n-yroiapHas nupamMuaa, TpaHd U OCHOBAHKME NTUPAMUIBL,
OOKOBas M IOJIHAsI TOBEPXHOCTh MUPAMUbI, IPABUIbHAS U yCEUEHHAsI MHpaMHJIA.
OnemMeHTBl NpuU3Mbl M nHpamuzabl. [IpaBuiabHBIE MHOTOTPAHHMKH: IIOHATHE
[IPaBUJILHOTO MHOIOIPDAaHHMKA, IIpaBUJIbHAs IpuU3Ma M IIpaBUiIbHAs IHUpaMUJA,

MpaBWJIbHAs TPEYToJibHAs MUpaMKia U MPaBUIbHBINA TeTpadap, kyO. [IpencraBnenue




O IpaBWIBHBIX MHOTOTPAaHHMKAX: OKTa3Jp, AoAEKa’ap U uKocadapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B ITPOCTPAHCTBE: CUMMETPHA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTPUHU B nupaMujaax, napamuicjicnmIic1ax, IIpaBHUJIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Brruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribel. [lnomanb
OOKOBOM ITOBEPXHOCTU U IIOJIHOM IIOBEPXHOCTH MPSIMOW IPU3MBI, IUIOIIAb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOM mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNUpaMHIbl, TEOpeMa O Iulouaau

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

7.7

HOI[O6HBI€ TCJla B IIPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIomaasiMun HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEI

11 KITACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH INOBCPXHOCTD, O6p83y1-OH_[I/IC I_[I/IJ'II/IH,Z[pI/I‘leCKOI\/’I IMMOBEPXHOCTU, OCb
IIPIJIHH)IpI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IH)IpI OCHOBaHHS M OOKOBas IOBCPXHOCTD,

o0pa3yrolas U 0Ch, IIIOMIAIb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

KoHnnueckas moBepxHOCTb, 00pa3yrole KOHUYECKONH OBEPXHOCTH, OCh U BEpIINHA
KOHMUYEeCKoW moBepxHocTH. KOHyC: ocHOBaHMe M BeplIMHa, oOpasyromas U OcCh,
ioniaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyrolue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uaMeTp, MIoIa s MOBEpXHOCTH cdepbl. B3aumuoe

pacnosoxeHue cdepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONIalb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUS Ha IMJIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BPpAIICHHUA 1 MHOT'OT'PAaHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIM OKOJIO

C(bCpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUA

6.6

[Tonstue 060 o0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOIBHOTO TapaJuieNienunena u cieAcTBus u3 He€. O0bEM UIMHIPA, KOHYCA.

O06BEM mapa u rwiomazas cheps

6.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOLMICHUS MEKIY TUIOMIAASIMU TIOBEPXHOCTEH,

00BEMaMH ITOTO0HBIX TET




6.8

Ceuenuss nmnuHzapa (Mapajule]bHO U NEPIEHAUKYJISIPHO OCH), CEYEHHMsS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 11apa

6.9

BekTop Ha miockoctd UM B mpocTpaHcTBe. CII0)KEHHWE U BBIYUTAHHE BEKTOPOB.
YMHO)€eHuEe BeKTOpa Ha 4ucio. PasznokeHue BekTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno napamienenunena. Pemenune 3a1a4, cBsI3aHHBIX C IPUMEHEHUEM

MpaBWI ICUCTBUI C BEKTOpAMH

6.10

[IpsimoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amadyd B KOOpAWMHATAX. YTrod Mexay BekTtopamu. CkalsipHOe
MPOU3BE/ICHUE BEKTOPOB. BhIuncieHUE yIiioB MEXIy NPSAMBIMA M IJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K PeIMETHBIM Pe3yJbTATAM OCBOCHUS
NpoBepsieMoro OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHuUs o0pa3oBaHus

BnageHnne meromaMM 10Ka3aTelbCTB, aJITOPUTMaMHU DPELICHUS 3a/1ad;
yMeHue (opMynupoBaTh W ONEPUPOBATH TOHATHSIMHU: OINpEICIICHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, J10Ka3aTelIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHMPOBKH; PUMEHSTH UX; YMEHUE (OPMYITHPOBATH
0o0paTHOE U MPOTUBOIIOJIOKHOE YTBEP)KJIEHHE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTU4YECKOM WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEbHBIE PACCY)KIEHUS IIpU PpELICHUM  3a7ad,
1 OLICHUBATh  JIOTMYECKYIO IPABWIBHOCTb  PACCYXACHWUM; yMEHHUE
OIEpUPOBATh MOHATUSAMHU: MHOXXECTBO, IIOJMHOXECTBO, OINEpAaLUU HaJ
MHOXECTBAMHU; YMEHHME MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJI ONKMCAaHUs PEaJbHbIX IIPOLECCOB U SBJIICHUN U IPU PELICHUU
3aJ1a4, B TOM YMCJIE U3 IPYTUX YUeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATh
HNOHATUAMM: Tpad, CBA3HBIA Trpad, nepeBo, LUKI, Ipad Ha MIOCKOCTHU;
yMEHHE 3aJaBaTh W OINUCHIBaTh Tpadbl Pa3IUYHBIMU CIIOCOOAMU;

HCIIOJIB30BAaTh Fpaq)bl IIpU pCHICHUH 3a1a4

VYMeHue onepupoBaTh MOHATHUSMHU: HATypajJbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETICHB C IIeITBIM IT0Ka3aTelleM, KOpEeHb HaTypallbHOW CTETIEHH, CTENIEHb C
palMoHaIBLHBIM TIOKa3aTeleM, CTeTEHb C AeUCTBUTENbHBIM MTOKa3aTeseM,
JorapupM YHuClla, CHHYC, KOCHHYC W TAaHT'€HC MPOM3BOJIBHOTO YHCIA,
OCTaTOK I10 MOAYJIO, PAallMOHAIBHOE YHWCIO, UPPALMOHAIBHOE YHCIIO,
MHOXXECTBAa HATYpPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
2 YHCeNl; yMEHHE HCIOJb30BaTh MPHU3HAKK JETUMOCTH, HaWMEHBIIUH
OOIIHiA IeNnTeNh U HauMeHbIIee o011ee KpaTHoe, aropuT™ EBKinaa mpu
pELIeHUHN 3a]1a4; 3HAKOMCTBO € PA3JIMYHBIMU MTO3UIIMOHHBIMH CHUCTEMaMHU
CUMCIICHUS;  YMEHHE  BBHINOJHATH  BBIYHCICHWE  3HAUCHWA U
npeoOpa3oBaHusl BBIPAKEHUH €O CTENEHsAMM U Jorapudmamu,
npeoOpa3oBaHusl  JAPOOHO-PAIMOHAIBHBIX  BBIPAKEHUW;,  YMEHHE

OnecprupoBaTh IIOHATUAMMU nocCIICA0BaTCIbHOCTD, apnq)MeTquCKa;{




MpOrpeccusi, TeoMeTpudecKass Iporpeccusi, OeCKOHEYHO yObIBaromias
reoMeTpUYecKasl Iporpeccusi; yMeHHue 3a/1aBaTh MOCIEA0BaTEIbHOCTH, B
TOM YHUCJIC C MOMOIILI0 PEKYPPEHTHBIX (OPMYII; YMEHHE ONEepPUPOBATH
MOHATUSIMHU: KOMIUIEKCHOE YHCJO, CONPSKEHHBbIE KOMIUIEKCHBIE YHCIIA,
MOJIYJIb M apTYMEHT KOMILJICKCHOTO YKcia, opMa 3alucy KOMITICKCHBIX
yucen (reoMeTpuyecKas, TPUTOHOMETpHYecKas U airedpandeckas);
YMETh MPOU3BOAUTH apU(PMETUUYECKUE JCUCTBUS C KOMIUICKCHBIMU
YHUClIaMH; TPUBOIUTH MPUMEPHI HCIONb30BAHUS KOMILUIEKCHBIX YHCEI;
ONEpUPOBATH MOHIATUAMU: MAaTpUlia 2X2 1 3%3, onpeaenuTeslb MaTPUIIbL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHAMH: PallMOHAJIBHBIE, MPpalMOHAJIbHbIE,
[IOKa3aTeNlbHbIE, CTENEHHbIE, Jorapu(pMuuecKue, TPUTOHOMETPUUYECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CHUCTEMbl; YMEHHE OIIEpUPOBATh
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMa YPaBHEHUH M HEPABEHCTB, PAaBHOCWJIBHOCTb
YpPaBHEHUI, HEPAaBEHCTB W CHCTEM; YyMEHUE peulaTb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO Pa3JIMYHBIX MPUEMOB; pPELIATh
YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C TAPAMETPOM; IIPUMEHSATH
yYpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ul PEIICHUS MaTeMaTU4YeCKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMenue onepupoBaTh NOHATUAMU: (GYHKIUS, YETHOCTh (PYHKIMH,
HNEPUOJIMYHOCTD (DYHKIMH, OTPaHMYEHHOCTb (DYHKIIMH, MOHOTOHHOCTBH
GyHKIUH, SKCTpeMyM (QYHKIMH, HauOOJIblIIee ¥ HAUMEHbIIEe 3HAYCHUS
(GYHKIMU HAa IPOMEXYTKe, HeMpepbIBHAs (PYHKIIMSA, aCUMIITOTHI rpaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHAs (DYHKLUHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICIT TPOU3BOJHOM, NepBOOOpa3Has, ONpeaenEHHbIN
MHTETpall; yMEHUE HAaXOJIUTh AaCHUMNTOTHI rpaduka (yHKIHH, YMEHHE
BBIUNCIIATh IPOU3BOAHBIE CYMMBI, IIPOM3BEIEHHUS, YAaCTHOTO U
KOMIO3UIMHN (YHKIUI, HAXOIUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(YHKIMU; yMEHUE HAXOIUTh IMPOU3BOJAHBIC JJIEMEHTAPHBIX (DYHKIHIA;
YMEHHE HCMOIb30BaTh MPOU3BOJIHYIO JJI HCCIeNOBaHUS (DPYHKIUH,
HaXOJIUTh HAWOOJbIIME M HAWMEHbBIIUE 3HAUYEHUs (QYHKUUH; CTPOUTH
rpauKd MHOTOYJIEHOB C HCIIOJIb30BAHHMEM arrapaTa MaTeMaTH4ecKoro
aHaJINM3a; TMPUMEHATh IPOU3BOAHYIO JJIs HAXOXKIEHUS HaWIy4dllero
peIlIeHUsT B NPUKIAJHBIX, B TOM YHUCJIE COLHAIbHO-JKOHOMHYECKUX H

bu3MYECKUX 3a7a4axX; HAXOIUTh TUIOMIAIU U 00BbEMBI (PUTY C TTOMOIIBIO




HHTCrpajia, NpuBOAUTbL NPHUMEPBI MATCMATHYCCKOI0 MOICIUPOBAHUA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue ornepupoBaTh NOHATUAMH: Tpaduk GyHKIMH, oOpaTHas PyHKITUA,
KOMMO3UIUS (YHKUWH, JTUHeHHas (yHKIMS, KBagpaTH4HAs (YHKIHA,
pauMoHanbHas (QYHKLUS, CTENeHHass (QYHKLHUSA, TPUTOHOMETpUYECKHE
¢yHkunu, oOpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIMH, MMOKa3aTeabHas U
aorapupmuueckas (QyHKIUHM; yMEHUE CTPOMTh TIpaUKH HU3YyUEHHBIX
¢yHKUMH,  BBINONHATH  nIpeoOpa3oBaHuss  rpadukoB  (YHKUIHUH,
UCIOJIb30BaTh IpaUKu AJ1 U3yUSHUs IMPOLIECCOB U 3aBUCHUMOCTEH, MpHU
peleHny 3a7ad U3 APYyrux y4eOHBIX MPEeIMETOB M 33aJad M3 pealbHOU
KU3HHM; BbIpaXaTb (OpMyJIaMU 3aBUCUMOCTH MEXIYy BeIMYHMHAMU;
UCTIOJIB30BaTh CBOMCTBA U rpaduku QYHKIMN 7Sl peIICHUs ypaBHEHUH,
HEpaBEHCTB U 3aJay C IapamMeTpaMy; M300pakaTh HAa KOOPAMHATHOM

IJIOCKOCTH MHO’KECTBA PELICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3a/ladyd pPa3HbIX TUIOB (B TOM YHUCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JBH)KEHHUE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J]a4l U3 00JIACTH yNPABICHUS JIUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHHs, YpaBHEHMs, HEpaBEHCTBA M HX
CHUCTEMBI II0 YCJIOBUIO 3a/ayd, HMCCIECNOBaTh IIOJYyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBAONOJO0HOCTh pE3yJbTaTOB; YMEHHE MOJEIUPOBATh
peaNbHbBIE CUTyallUH HA SI3bIKE MAaTEMaTUKH; COCTaBIISATH BBIPAXKECHUS,
YPaBHEHUs1, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBUIO 3a1a4H, UCCIIEI0BATh
IOCTPOCHHBIE MOJAEIM C HCHOJIb30BAHMEM ammapara  aiareopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBath MOHITUSIMH: CpeliHee apupMeTHIeckoe, MeInaHa,
HaH6oanee 1 HAUMCHBIIEC 3HAUYCHUSI, pasMax, )mcnepcm{, CTaH)IapTHOG
OTKJIOHEHHE YHCIOBOrO HAabOpa; YMEHHE W3BJIEKATh, UHTEPIPETUPOBATH
nH(pOopMalLKIo, TPEJICTABICHHYIO B TaOMUIaX, Ha uarpaMmmax, rpaukax,
OTPaXKaIOIIYI0 CBOMCTBA PeaJIbHBIX MPOLIECCOB U SIBJIEHUM; MPEACTaBIAThH
uHpOpMaIMIO ¢ TIOMOIIBIO TAOMWII W JAWarpaMM; HCCIEA0BaTh
CTAaTHCTUYECKUE JIJaHHBIC, B TOM YHCIE C MPUMEHEHUEM rpaduuecKux
METOO0B 1 3H€KTpOHHBIX CpeJICTB; Fpa(i)I/I‘—IeCKI/I HCCIICa10BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IOMOIIBIO JUArpaMm paCcCCUBAHUS U JIMHEHOM perpeccuun

YMeHue OoInepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailHOE

coOBbITHE, BEPOSTHOCTH CIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH




BEPOSTHOCTh C HCIOJIB30BAHUEM TpapUUECKUX METOJOB; NPHUMEHATH
(GOpMyIIBI CIIOXKEHUS M YMHOXCHHUSI BEpPOSATHOCTEH, (HOpMyiy MOTHON
BEPOSATHOCTH, (hopmyy bepHysum, komOuHaTOpHbIe (PaKTHI ¥ POPMYIIBI;
OLICHMBATh BEPOSITHOCTH PEAIBHBIX COOBITHH; yMEHHE OIEepUpPOBATH
NOHATUSMH: CIIydaiiHas BEJIMYHMHA, pPAacIpelleieHue BEpOSTHOCTEMH,
MaTeMaTU4eCKoe OXHIAHWE, TUCIEPCHs W CTAaHIAPTHOE OTKIOHEHHE
CIlydaliHOW BENMYUHBI, (QYHKIUU pACHpeleNeHHs ¢  IUIOTHOCTH
PaBHOMEpPHOTO, TIIOKa3aTelIbHOTO ¥ HOPMAJIBHOTO PACHPEICICHHIA;
YMEHHE UCIOJIb30BaTh CBOMCTBA M3YYCHHBIX pAacCHpelesieHU Ui
peuIeHus 3ajay; 3HaKOMCTBO C IOHSATHUSMH: 3aKOH OOJIBIIMX YHCET,
METOABI BHIOOPOYHBIX HCCIICAOBAHHI;, yMEHUE NPUBOAUTH IPHUMEPHI
NPOSIBIICHUSI 3aKOHA OOJNBIIUX YHCET B MPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSX; YMEHHE ONEPUPOBATH MOHATHIMU: COUYETAaHHE, IEPECTaHOBKA,
YHCJIO COYETaHWH, YHMCIO NEepecTaHOBOK; OuHOM HproToHa; ymeHHe
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M pacCyKACHUS ISl PELICHUs 3a/ay;
OLICHUBAaTh  BEPOSITHOCTH  PEAIBbHBIX  COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH NOJYYECHHBIA PE3yIbTaT

YMmenue onepupoBarTh IMOHATHUSMH: TOYKa, MOpsiMas, IUIOCKOCT,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMUMHA YIJIa, INIOCKUM yToJl, IBYTPaHHBIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAOIIMECS MPSIMBbIE, MapAILIETbHOCTh U
NEePHEHANKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, YroJl MEXIy MNpsSMbIMU,
Yrojl MEXIy MpAMOM M IUIOCKOCTBIO, YTOJd MEXIY IUIOCKOCTSMH,
pacCTOssHUE OT TOYKHU IO IUIOCKOCTH, PAaCCTOSHUE MEXIY MPSIMBIMH,
pacCTOSAHUE MEKY IUIOCKOCTSIMH; YMEHHUE MCIOIb30BaTh MPU PEIICHUN
3aja4 U3y4yeHHbIe (HAKThl U TEOPEMBI TNIAHUMETPUH; YMEHHUE OlIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHPA; CTPOUTH MaTEMaTUYECKHE
MOJENIA C TOMOUIbI0 T€OMETPUUYECKUX MOHSITHH M BEIUYUH, peulaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue onepupoBaTh NOHATUSAMHU: IJIOWAAb QUIYpbl, 00bEM (UTYPBHL,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
Ky0, mapajulefienumnen, npusMa, Nupamuia, ¢urypa U IOBEPXHOCTh
BpallleHHs, UWIMHIpP, KOHYC, Iap, cdepa, IUIOmaab cdepsl, MIIOMIaIb
MOBEPXHOCTU NUPAMUJIBL, MPHU3MBL, KOHYycCa, IUIMHAPA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO Tapajlesienuneaa, MUpaMuabl, NPU3MbI, LMIMHIPA,
KOHYyca, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS KOHyca U LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCUCHHUC IIapa, IIOCKOCTb,




Kacaromasicsi cepbl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHUE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAaHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHCJIE C TOMOIIBIO JIEKTPOHHBIX CPEJCTB;
yYMEHHE NPUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYP, CAMOCTOSITEIBHO
(bopMyaHpOBAThH OINpENEICHUS] U3Y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI
0 CBOIMCTBaxX M NPU3HAKAX T'€OMETPUUECKUX (UTyp, OOOCHOBBIBATH MIN
ONpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukanuio ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE JOMOJIHUTEIBHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh TOHSATHUSMH: JBH)KEHHE B IPOCTPAHCTBE,
napaulebHBIA MEePEeHOC, CHMMETPHS Ha IJIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TOM00Ms, TOM00HBIE (UTYPBI, YMEHUE
pacno3HaBaTh paBHbIC U MOAO0HBIE (DUTYPHI, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXHUTEKTYpe; HCIIOJIb30BaTh T'€OMETPHYECKUE OTHOIICHUS
NP PELICHUH 3a/1a9; HaXOIUTh T€OMETPHUYECKHE BEINYHUHBI (JTMHA, YTOJI,
IIOIAAb, 00BEM) MIPH PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MIPEIMETOB U
U3 pealbHOI XM3HM; YMEHHE BBIUYUCISATH T'€OMETPUYECKUE BEIUYHUHBI
(mmHa, yroj, mom@anb, 00BEM, IJIOMIATL MOBEPXHOCTH), HCIOIB3YS
u3ydeHHble (POPMYJIBI U METOJIbl, B TOM YHCIE: IUIOIAb MOBEPXHOCTH
MUPaMU/JIbI, TPU3MBI, KOHYCa, IIMINHAPA, TUIOMaas chepbl; 00bEM Kyoa,
OpSMOYTOJBHOTO Mapajulesienuneaa, MUPaMUAbL, MPHU3MbI, UIUHIPA,

KOHYcCa, I1apa; yMEHUE HaXOAUTh OTHOLIEHHE 00bEMOB MOJOOHBIX QUTYD

12

YMeHne onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIAUHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPJAMWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCJIO, PA3JIOKEHHE BEKTOpa Mo Oasucy,
CKAJIIPHOE NPOU3BEIEHUE, BEKTOPHOE NPOU3BEIAECHUE, Yrol MEXIy
BEKTOpAaMU;, YMEHHE HCIOJIb30BAaTh BEKTOPHBIA U KOOPAMHATHBIA METO/
JUTSL peUIeHHs TEOMETPUYECKUX 3a7ad M 3a7ad JPYruX y4eOHBIX

IIPEAMETOB

13

YMeHwne BEIOMpAaTh MOIXO AN METOT /TSl PEIICHHS 3a/1a4H; IOHUMaHHE
3HAYUMOCTH MAT€MAaTUKH B HM3yUYEHUU MPHUPOAHBIX U OOIIECTBEHHBIX
MPOIECCOB W SIBJICHWI; YMEHUE pPACMO3HABAaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKHU B UCKYCCTBE, YMEHHUE PUBOJAUTH IPUMEPHI MATEMATHUECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1

Uuncna 1 BEIUKUCICHUS

1.1

HaTypaJ'IBHBIe " LEJIbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH L CJIBIX YHUCEI

Pannonansubie  uywcia. OOBIKHOBEHHBIE M JACCATHYHBIC JPOOH, TPOIEHTHI,

12 OCCKOHEUYHBIC TIEPHOINICCKHE JPOOH
13 ApudMeTHIeCcKrii KOPeHb HATypalbHOW CTEmeHU. J[eHCTBUS ¢ apuMETHICCKIMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1enbIM nokaszatesneMm. CTeneHp ¢ palMoHalIbHBIM MToKa3aTeneM. CBoiicTBa
' CTENEHU
s CuHyC, KOCHMHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIC JOrapu(MbI
JeiicTBuTenpHbie yncia. ApupMeTHIECKHE ONIEPALUU C IEHCTBUTEIILHBIMH YHCTaMH.
1.7 [TpuOm>kEHHBIE BEIUMCIICHUS], IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUI
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble YpaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHbIe U JTOrapuPpMUUECKHE YPAaBHEHHS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WNppannoHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHbIe U JTOrapupMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11

Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 OyHKUIUHU U TpapUKU
11 @ynkuusi, crnocoObl 3amanus ¢yskimu. ['padux dynkinum. B3aumao oOpartHbie
. byukun. YétHeie u HeuéTHble pyHkimu. [leproanueckue GpyHkuun
Ob6unacte ompefeneHuss W MHOXECTBO 3HaueHU ¢yHkuuu. Hymu  ¢yHkimm.
19 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
. Makcumymbl 1 MUHUMYMBbI (yHkuud. HauGomnbiiee M HauMmeHbllee 3HAYCHHE
(GYHKIIUN HA POMEKYTKE
13 Crenennast GyHKIUS ¢ HATYpaJIbHBIM U LIEJBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
. CaoticTBa U rpaduK KOpHSI 7-OW CTEIICHH
3.4 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH
16 Touku paspbiBa. AcuMnToThl rpadukoB  QyHkumit. CBoicTBa  (QYHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUS T1OCIIEI0BATEILHOCTEN
3.8 Apudmernueckas 1 reomerpuueckas nporpeccuu. opmyia cI0XKHBIX IPOLEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[IpumeHenne NpPOU3BOAHONW K HCCIENOBAHUIO (QYHKIMI Ha MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. HaxoxaeHne HaubosbLIero 1 HauMEHBLIEro 3HaueHUs (QyHKIMH Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnuncarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsmMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH




7.4

Tena v MOBEpXHOCTH BpaILEHUS

7.5

KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
JI. C. AtanacsH, B. ®. byry3oB u ap. ['eomerpus 10 — 11 kmacc. YaeOHuk
METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

Nuenckas M. A. I'eomerpusi. Camocrositenibabie paboThl. 10 kimacc. YuebHoe
noco6ue. 2018

Nuenckas M. A. I'eomerpusi. CamocTtositenbabie paboThl. 11 kinace. YuebHoe
noco6ue. 2018

Caaxsin C. M. I'eomerpus. [Toypounsie pazpaborku. 10-11 kmaccsl. YueOHoe
nocobue. 2017

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

DOnexkTpoHHBIE MHU(PPOBBIE O00pa30BaATEIbHBIE PECYpPChl TPEJCTABICHBI B
MMOYPOYHOM IIJIAHUPOBAHUH



