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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUM, MPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzamnmsi mporpaMMbl 00ecIiednBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O00Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOIO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00yYaroIIuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCJIOBJIEHA MPAaKTUYECKOHM 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHsS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMupoBaHUs (YHKIMOHAJILHONM MaTeMaTH4eCcKou
rPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpakiIfii, COOTHOIICHUH PEAJTbHOTO M HWICATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMATHUYECKOTO MOJIEITMPOBAHNS B HAYYHOM IMO3HAHUU U
B IIPaKTUKeE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIUXCsl, a
TAaK)K€ KA4eCTB MBIIUICHHUS, HEOOXOOUMBIX [UJIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YUYEHHH OOy4YaroIUMUCS
MOHATUMHBIX OCHOB TEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPKIACHUN
B XOJIE pEUICHUS] TeOMETPUYECKUX 3aJady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MpPU PEHICHUH 3aJa4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaabHOro ObITHS, (opMa
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OnepupoBaHUME  NPOCTPAHCTBEHHBIMU
oOpazamu 00bEAUHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM NEATEIbHOCTH, SIBJISETCS



OJHUM M3 NPO(ECCHOHATBHO BAXKHBIX KAuecTB, MOITOMY akTyajbHa 3ajada
dopMupoBaHHd y  OOyYarOIIMXCS MPOCTPAHCTBEHHOIO  MBIIUIEHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHMs mporpaMMbl y4deOHoOro kKypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0O0yueHuss — 001eo0pa3oBaTeIbHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 o0ecredeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMAaTUYECKUX TCOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOTO  MPOAOJDKEHUS  00pa3oBaHUs IO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMmerpur Ha 0a30BOM YPOBHE IIpeJHA3HAUECHA IS
oOyJaroluxcs CpeHeN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3oBaHus. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celMpUKON reOMeTpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPUIO O0JIee IIyOO0KO, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUUYECKHUX 3HAHUSIX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTH)KeHHE LEeIM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pPEUICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHbIMM 3ajadaMu  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax SBISIFOTCS:

e (opmMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KakK YacTH MHPOBOMH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMPEACTABICHUS O MHOIOTPAHHUKAX M TEJaX BpalIeHUs KaKk
O BaXXHEMIIMX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIIOIIMX OIMUCHIBATh U
U3ydaTh pa3Hble SABJICHUS OKPYKAKOLIEr0 MUPA;

e (opMupoBaHue yMEHHs pacrno3HaBaThb Ha YEPTEkKax, MOJACISIX U B
peaibHOM MHUPE MHOTOIPAHHHMKY U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEIECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU TOHSATHSIMH O
MHOTOTPAaHHHMKAX UM TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHUs B XOJE pELICHUS CTEPEOMETPUYECKMX 3ahad M 3a7ad C
MPaKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEJUIEKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBILUICHHUS;



e (opmupoBaHHe (YHKIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX TOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEN B PEANBHBIX XKU3HEHHBIX CUTYalUAX U NPU U3YYCHUU
Ipyrux  y4eOHbIX  MPEIMETOB,  TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJEIH, NPHUMEHITh OCBOCHHBIM TI'€OMETPUYECKUI
anmapar  JUId = peleHus  INPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPaMMbl SIBISIETCSI BKJIIOUYEHHE B KYPC
CTEpPEOMETPHUH B Hayaje ero M3y4eHHs 3a/1a4, pelaeMbIX Ha YPOBHE UHTYUTHBHOTO
NO3HAHMs, U ONpENeNEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHWE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YUYEHUIO MIPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIlMXCs B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHUE
IPOCTPAHCTBEHHBIX O0pa3oB M 337a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a NPOBOJUTCS C ONOPOM Ha HArJIAJHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HATJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copaepikarenbHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTPaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacrnpezensercss He TOJIbKO M0 COAepKaTeIbHbIM JIMHUSAM, HO U TIO ToAaM 00y4eHHUsI
Ha YpOBHE CpPEeIHEro 0011Iero 00pa3oBaHuUsl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl pabouell mporpamMmbl, pacHpefesN€HHbBIM 10 TrojaM OO0y4YeHUs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECCKUMHU
MNOHATUSAMU Y HAaBBIKAMHM OCYLIECTBIISUIOCH ITOCJEN0BATENBHO M MOCTYNATENBHO, €
COOJII0JIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOy4YaloMIMXCA, PACIIUPSsS U
yriay6usist e€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenune reometpun oTBOAUTCS 2 yaca B Hepemo B 10 kiacce u 2 yaca B
Henenmo B 11 kitacce, Bcero 3a iBa rojia o0yuenus - 136 yueOHbIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble M CKpenuBaronecs mnpsamblie. [lapalnensHOCTh MNpPAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMHM; YroJd MEXAy MPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIeIbHbIC NIOCKOCTH; CBOWCTBA MMAPAJIIIEIbHBIX
wiockocTel. IIpocreiime npocTpaHCTBEHHBIE (PUTYpPHI HA IJIOCKOCTH: TETPasap,
KyO, Mmapasuiesienume]]; HOCTPOEHUE CEUCHHM.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIEC MApAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPaHHOrO  yrJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IIJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOeKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpPU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajulelienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
IpaBWIbHAS NHpPaMUa; NPABUIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
noneka’ap u ukocasap. CeueHus Npu3Mbl M TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJEMEHTHI CAMMETPUH B MIUPAMUIAX, TapaJUICIICITUATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bbluncnenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHai M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TMOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOIAb OCHOBAHUH, TeOpeMa 0 O0OKOBOI MOBEPXHOCTHU MPsIMOM ipu3Mel. [ lmomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUPaMHIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OO0BEM MUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpoctpaHcTBE. COOTHOIIEHUS MEXIAY IUIOMIAIIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[nnuHapruyeckas ITIOBEPXHOCTb, oOpa3yrouue LHAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OChb, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocHOBaHUE U BepliliiHa, oOpa3yrolias
1 OCh; TIJIOIA/Ib OOKOBOM U TOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIAJL MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi III0CKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomMOuHanuu ten BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTTUCAHHBIH
okoJi0 cepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, WJTK TEJIO BPAIICHUSI.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM WIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mmockoctu U B ripocTpaHcTBe. Cl10KeHNE U BEIUYMTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3joxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMpaBUJ JAEUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl MeXay BekTopamMu. CKalsipHOE MNPOU3BECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[I/IHaTHO-BCKTOpHHﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.

IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCS:

I'paknanckoe BocnMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W TP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUM B JPYyrUX HayKaX, TEXHOJOTHUAX, cdepax

SKOHOMUKH.
JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIETO.

JdcTeTHYECKOoe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3ndeckas akTUBHOCTS); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociuTanue:



TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e MPUIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHUMAHHEM BIWSHHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa JKOJOTMYECKHUX MpoOseMm;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEBI.

LleHHOCTH HAYYHOI0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHs I[MBWIN3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KYJIbTYpOH KakK CpEJCTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeticmeus, — obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJCalowe20  Mupa,  NpUMeHeHue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aeicTBuA:

e BBIABIITH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUMN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeurss B (paKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npejiaraTb KpUTEPUU AJIs BBISBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIeNIaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUN (MPSMBIE U OT MPOTUBHOIO), BBICTPAWBATh apryMEHTALUIO,
OPUBOJUTH NPUMEPbl UM KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh Haubojee MNOAXOAANUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, HPOoOIeEMYy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCa, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISIBJIATH 1e(UUUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHMUS,

CTPYKTYpPHUPOBAaTh UHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuusepcanonvie  KomMmynuxamuenwle Oelicmeus, o0becneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01menue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3yJIbTaT;

B X07i€ 00CYKJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBISATh CBOU CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jMdyle U CXOJCTBO IMO3HULUHN; B
KOPPEKTHOI Gopme popMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
MCCJIEI0BAHMUS, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAaHTHOW U MHAUBUAYATBLHON
paboThl NpH pelIeHUH Y4eOHBIX 3aj]ay; MPUHUMATH I€Jb COBMECTHOMU
JEATeIbHOCTH, IUIAHUPOBATh  OPTraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKJaTh IMpoOIEecC U
pe3yabTat padoThl; 00001IaTh MHEHHS] HECKOJBKUX JIFOICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvrvie pecynamuensle oeiicmausi, obecneyusaom hopmuposarue
CMBICIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHUs
C YYETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HaHMS
COBEPLIAEMBIX IEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;



e TMPEABUIECTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJCHHBIX OIMIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEIOCTIXKECHUS PE3yJbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IPU PEUICHUU
F€OMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo ABYTrpaHHOrO yIia; JIMHEHMHBIM Yrojl ABYTPAHHOTO yrja; rpajaycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
NPSIMOYTOJIbHBIN Mapalijiesienune, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKAaUUU (BBINYKJIblE W HEBBINYKJblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CrpouTh ceYeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€[OB, BBIIIOJHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pa3iiaM Wiu
QIrOPUTMaM, MNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIEHUE PACCTOSHHUNA MEXIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3iiaM Wiu
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IpPU PEIICHUH



CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCS IPSIMBIMH, MEXIYy MpPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
MUpPaMUJIA) C IPUMEHEHUEM (OPMYIT; BEIYUCISITH COOTHOLICHHS MEXTy TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumensTh reomeTpudeckue (GakThl AJis1 pEHICHNUs CTEPEOMETPUUECKUX 3a/1ad,
MPEANOJIAraloX HECKOIBKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B IBHOU (popme.

[IpumeHsATh HpoCTEWIINE MPOrpaMMHBIE  CPEACTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAUTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh PEalbHbIC
CUTyallUM W TPHUMEHSITh W3YyYCHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE TEOMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeM, anmnapara ajareopbl; pemarhb
MPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUUHH.

11 KVIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUYECKas IOBEPXHOCTb, 0O0pa3yrolue
WIMHIPUYECKON OBEPXHOCTH; HMIIMHJIP; KOHUUECKasi IOBEPXHOCTh, 00pa3yrolue
KOHUYECKOU TOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpalLlEHUsI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CETMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OmneprpoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U ONMUCAHHBIN
okoJo chepsr; chepa, BiMCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHHUS.



BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMHU MOBEPXHOCTENH M 00BbEMAMU
MOJIOOHBIX TEJI.

N300paxxkath u3ydaemble (QUTypbl OT PYyKHM M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBatTh MOHITHUEM BEKTOP B IPOCTPAHCTRBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJ1aI0T.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMeHsTh reoMeTpruueckue (pakThl 7151 pelIeHUs CTEpEOMETPUIECKUX 3a/1ay,
MPEIOIAararoMX HECKOIBKO IIArOB PEIICHUs, €CJIA YCIOBUS TPUMEHEHHUS 3a/1aHbI
B IBHOU (popme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxX0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU allfOpUuTMaM, MpUMEHSIs
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs OpocCTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMUS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATH PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEAOBATh TOCTPOEHHBIE MOJIEIN C
MCIIOJIb30BaHUEM I'€OMETPUUECKUX TIOHATUHN U TeOpEM, arapara ajareopsl; penaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJIUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NpOrpamMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 2 |
[MapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepneHL[HInympHOCTL MPSIMBIX U 12
IJIOCKOCTEN
VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuK" 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 HOBTOPGHI/IG, 000011IeHHEe CUCTEMATH3AIINS 4
3HaHUH.
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KosnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM nugposbie
Ne i/m P Kourposbuble IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Tena BpameHus 17 1
OO6bEMBI TEN 22 1
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 15 1
4 [ToBTOpeHME, 0000IIECHNE, 14
cucTeMaTu3auus 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N KouunyecTBo 4yacoB 1 JJIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoka Konrpoabnbsie IIpakruueckue oOpa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl

OcHOBHbIE TIOHATHUS
CTepEeOMETPHUU: TOUKA, IpsMas,
IJIOCKOCTh, POCTPAHCTBO.

| [IpaBuna nzo06pakeHus Ha 1 bubnnoreka [JOK
PUCYHKAX: U300paxeHHs https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsaTus: nepecekaromuecs

) P | bubmuorexa [JOK
IJIOCKOCTH, TEPECEKAIOLTHECs

> 11eP https://m.edsoo.ru/2d8a9¢99

npsiMasi ¥ MI0CKOCTh
[TonsaTus: nepecekaromuecs

3 P | bubmuorexa [JOK
IIJIOCKOCTH, NEPECEKAIOLIUECS

> TeP https://m.edsoo.ru/db685e73

npsiMas U MI0CKOCTh
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha bubnuoreka [IOK

4 1
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%ed
yepTexkax

5 HavanbeHbie cBeneHus o kyoe u 1 bubnnorexka [JOK

MMUPAMUIE, UX Pa3BEPTKU U

https://m.edsoo.ru/b30dff38




monenu. CeueHus
MHOT'OTPaHHUKOB

HauanpHbie cBeneHus o kyoe u

6 MUPAMUE, X Pa3BEPTKHU U bubmuorexa [JOK
monenu. Ceuenust https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 00 aKCHOMATUYECKOM

7 MOCTPOEHUH CTEPEOMETPUM: bubmuorexa [JOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccScdfe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

g IIOCTPOECHUH CTEPEOMETPHH: bubnnorexa [HOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

9 IIOCTPOECHUH CTEPEOMETPHH: bubnnorexa [HOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM

10 ITIOCTPOECHHUH CTEPEOMETPHH: bubnnoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe pacnonoxeHue npsMbIx

1 B IIPOCTPAHCTBE: bubnnoreka [JOK
TepECEKAIIINECS, MTapaslieIbHbIC https://m.edsoo.ru/1a2520f6
Y CKPEITUBAIOIINECS TPSIMbIC
HapaJ'IJ'IeJILj—IOCTL PSIMBIX U Butmorexa LOK

12 IUIOCKOCTEN B MPOCTPAHCTBE:

mapaJlyICJIbHBIC ITPAMBIC B

https://m.edsoo.ru/93ad36b3




IIPOCTPAHCTBE; MapAJICIbHOCTD
TPEX NPSIMBIX

HapaJ'IJ'IeJ'IBHOCTB MMpsAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBCE:

bu6mmoreka [IOK

13 [TapannenpHOCTD NPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriael ¢ cOHanpaBIEHHBIMU bubmmoreka [JOK
CTOpPOHAMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B bu6mmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
napajieabHbIe TIJIOCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJI0CKOCTEN https://m.edsoo.ru/e504d656
IIpocreiilne NpoOCTPaHCTBEHHBIE Bu6miorexa 1IOK
19 (UrypEI Ha MIOCKOCTH: TETPadp, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumne/
20 IToctpoenue ceuennii bubmmorexa HOK
https://m.edsoo.ru/1d434d0f
. bubnuoreka [IOK
21 Hocrpoerine cetterit https://m.edsoo.ru/ec26feSd
KonTtpoabnas pabora no reme
2 "IIpsiMble ¥ JIOCKOCTH B bubnuoreka [IOK

npocrpanctie. [lapaniensHocThb
NPSAMBIX H IJI0CKOCTE"

https://m.edsoo.ru/9a0a9e56




[TeprieHAMKYASAPHOCTH NPAMOUN U

bu6mmoreka [IOK

= PIOCKOGTH: TIEPHEIANEYIPHEE hitps://m.edsoo.ru/b19f6a5d
IIpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie napajuieNbHbIE U bubmuorexa [JOK
MEePIEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsiMble mapasienbHble U bubmumoreka [IOK
NIEPIEHIUKYJIIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHmKyIspHOCTH bubmumorexa [IOK
MPSIMO U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHIuKyJIsIpHOCTH bubnnoreka [JOK
MPSMOU U TIIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsamon bubnnorexa [HOK
MEPIEHIUKYJISIPHOM MJI0OCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnnoreka [JOK
MEPIEHIUKYJISPHON IJI0OCKOCTU https://m.edsoo.ru/bd3745{8
30 Teopema o npsmon bubnuoreka [IOK
MEePIEHUKYIISPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYSIp U HAKIIOHHBIE:
31 paccTostHue OT TOYKHU 10 bubnnoreka [JOK
IIJIOCKOCTH, PaCCTOSTHUE OT https://m.edsoo.ru/33c477d3
MIPSIMOM 710 IJIIOCKOCTH
[lepnieHIUKYSIp U HAKIIOHHBIE:
1 paccTostHue OT TOYKHU 10 bubnnoreka [JOK
IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
MPSIMOM 710 IIJIOCKOCTH
13 [lepneHauKynsp U HAKIOHHBIE: bubnnorexka [JOK

PacCTOAHUE OT TOYKH 10

https://m.edsoo.ru/aSb7b8e3




IJIOCKOCTH, PACCTOSIHUE OT
MPAMOM 10 ITIOCKOCTH

[leprieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0

bu6mmoreka [IOK

34
IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
MPSIMOM 710 TIIOCKOCTH
35 VYTriabl B IPOCTPAHCTBE: YroJl bubmmoreka [JOK
MEXKY IPSAMOU U TJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHBIN yroJl, TMHEHHBII bubnnorexa [HOK
36
YToJ1 JBYTPaHHOIO yria https://m.edsoo.ru/5fa0b3ce
7 JIByrpaHHbIi yroii, TMHEHHBII bubnuoreka [IOK
yroJ IByrpaHHOrO yriia https://m.edsoo.ru/c7c777ed
[lepneHuKyISIpHOCTD
IJIOCKOCTEH: MTPU3HAK bubnnoreka [JOK
38
MEePIEHIUKYIISIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEMN
[lepnenuKyISIpHOCTD
IUTOCKOCTEM: MTPU3HAK bubnuoteka [JOK
39
MEPIIEHAUKYISIPHOCTH JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepnenuKyISIpHOCTH
IJTOCKOCTEM: MTPU3HAK bubnuoteka [JOK
40
MEPIEeHIUKYJIIPHOCTU ABYX https://m.edsoo.ru/ba75dcS57
IIJIOCKOCTEN
41 Teopema o TpEX neprneHANKYIIpax bubmmoreia LIOK
P ™ PHCHARKYIEP https://m.edsoo.ru/e4972cdc
N bubmuorexa [JOK
42 TeopeMa o TpEX nepHeHANKYIApAX

https://m.edsoo.ru/52188a7d




bu6mmoreka [IOK

- Teopena 0 TpEx neprieHKyIApaX https://m_edsoo.ru/9f246736
KonTpoabHasi padora no reMam

44 "IlepneHAUKYJISPHOCTb NPAMBIX bubnnoreka [HOK
U IiIockocTeid" u " Yribl MexIy https://m.edsoo.ru/5b971ef3
NPSIMbIMHU M IJIOCKOCTSIMH "'
[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI BuGmmorexa LOK

45 MHOTOTPAHHHIKA, BRIyIIRIC 1 https:/m.edsoo.ru/2d24e873
HEBBIMYKIIbIE MHOTOTPaHHUKU;
pa3BEépPTKa MHOTOTPAaHHHKA
[Ipu3ma: n-yronpHas npusma;
TpaHu ¥ OCHOBAHUS MPU3MBI; BuGmorexa LOK

46 TIDHMEAST H HAKIOHHA HPHIMAL, https://m.edsoo.ru/b4ad63ad
O0KOBas U MOJHAs TOBEPXHOCTh
MIPU3MBI
Hapanreneninex, bubmmoreka [IOK

47 npﬁMoyroanHHﬁ napaieaenunes https://m.edsoo.ru/8a7be683
U €ro CBOMCTBA
[Mupamua: n-yroiapHas nmupaMua,
TPaHU U OCHOBAHUE TUPAMUJIBL; BuGmiorexa [IOK

48 O0KOBas U MOJTHAS TOBEPXHOCTh https-//m.edsoo.ru/fbled0as
MUPaMHU/JIbI; IPABUIIbHAS U
yceu€HHas mupaMua
[IpaBusEHBIE MHOTOTPAHHHKHU:
MOHSATHE TTPABUIILHOTO

49 MHOT'OIPaHHUKA; IPaBUJIbHAS Bubmiorexa LIOK

Ipru3Ma 1 1npaBuJibHas NApaMuaa,
IpaBUJIbHAA TPCYroJibHasA

https://m.edsoo.ru/074c8865




nUpaMu/Ia U MPaBUIbHBIN
TeTpadIp; Kyo

HpeI[CTaBJ'IGHI/Ie O IMPpaBUJIbBHBIX

50 MHOTOTpaHHHUKaX: OKTa’Ip, Bubmiorexa LIOK
https://m.edsoo.ru/a0fddSbf
JOJEKa’p U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOYKH,

51 MPAMOM, MIIOCKOCTH. DJIEMEHTBI bubmuorexa [JOK
CHUMMETPHUH B MUPaMUJaX, https://m.edsoo.ru/b9e777d9
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brrunciienune 3nemMeHToB

52 MHOT'OTPaHHHUKOB: pEOpa, Bubmmorexa LOK

https://m.edsoo.ru/6cdbecef
JaroHalu, yriibl
[Tnomanp 60KOBOM NOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
MIPU3MBI, TUTOIIAh OCHOBAHUM, bu6mmoreka [IOK

>3 TeopemMa 0 GOKOBOM MOBEPXHOCTH https://m.edsoo.ru/37d84157
MIPSAMOY IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIIBHOMN

54 nnpai)mnbl, Teol;)eMa O IJIoIIaau bubmorexa HOK

o . . https://m.edsoo.ru/5603e30b
OOKOBOI OBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI

55 KonTtpoabHnas pa6ora no reme bubnnorexka [JOK
"MHoOrorpaHHuku" https://m.edsoo.ru/a95{5c04

56 [Tonsitue 06 06bEMe Bubmiorexa LIOK

https://m.edsoo.ru/7ad0020b




bu6mmoreka [IOK

37 OObEm nHpavi b ! https://m.eds00.ru/235171b3
. bu6mmoreka [IOK
>8 OOLEM mupam et ! https://m.edsoo.ru/f47dfefd
N bubmmoreka [JOK
59 Onem nHpavib: ! https://m.eds00.ru/79¢10312
. bu6mmoreka [IOK
60 OOBEM mipamu b1 ! https://m.edsoo.ru/2faadc3f
. bubmuoreka [JOK
ol OObEm MpH3Me! ! https://m.eds00.ru/79853608
bu6mmoreka [IOK
2 & 1
6 Onem mpusMEI https://m.edsoo.ru/1053890
N bubmuorexa [JOK
63 OOmEm MpH3Me! ! https://m.edso0o.ru/482d3f51
64 KonTposbHasi padora no reme 1 bubnnoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB'' https://m.edsoo.ru/28a6573c
65
66
67 [ToBTOpenue, o6o0IIEHNE 5 bu6mmoreka [IOK
68 CHUCTEMATHU3AIN SHAHUM. https://m.edsoo.ru/098bedad
69
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME

(69)




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIHHIAPUUECKON
MOBEPXHOCTH

1.09

Hunuapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromias u oCh;
II0MIa1b OOKOBOM M TIOJTHOW TTOBEPXHOCTH

3.09

N306paxenne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka uununapa. CeyeHus HUIMHIpA
(TUIOCKOCTBIO, MapaIICIbHON UITH
MEPIEeHIUKYJIIPHON OCH LIMIIMH/IPA)
Konnueckas moBepxHOCTb, 00pa3yromue
KOHHUYECKOW MTOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHUE U BEpIIMHA,
00pa3yroIias ¥ OCh; IIOMIAb OOKOBOW U
MOJTHOW TIOBEPXHOCTH

8.09

10.09

15.09

VY ceu€HHbI KOHYC: 00pa3yronue u
BBICOTA; OCHOBaHMs U OOKOBas
IIOBEPXHOCTH

17.09

N300pakeHne KOHyca Ha TUIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

22.09




(TITOCKOCTHI0, MapaljIeIbHON OCHOBaHMUIO,
U IUIOCKOCTBIO, MPOXOISIIEH Yepe3
BEPILUHY)

KomOunanwms ten BparieHus u

00BEMOB Tell

8 24.09
MHOTOTPaHHUKOB

9 Cdepa u map: ueHTp, paanyc, Iuamerp; 29.09
IIOMIA/Ib IOBEPXHOCTH Chephl '

10 Cdepa u map: ueHTp, paanyc, Iuamerp; L10
IO/ IOBEPXHOCTH ChEephl '
Bsaumnoe pacnonoxenue chepsl 1

11 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTh K 6.10
chepe; iomaab chepsl
BsanmMHoe pacrionoxxenue chepsl u

12 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTh K 8.10
chepe; iomaab chepsl

13 N3obpaxkenue cdepsl, mapa Ha MIOCKOCTH. 13.10
Ceuenwust 1mapa '

14 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 15.10
Ceuenus mapa ’
MHororpaHHHK, OMUCAaHHBIN OKOJIO c(hephl;

15 cdepa, BIMcaHHAs B MHOTOI'PaHHUK WJIH B 20.10
TEJIO BpallleHus

16 KonTtpoabHas padora no teme «Teja 22.10
BpAaIleHHsD)

17 [Tonstre 06 06béMe. OCHOBHBIE CBOMCTBA 511
00BEMOB TeJ '

13 [Tonsitre 06 06béMe. OCHOBHBIE CBOMCTBA 10.11




19 O06BEM UIMHIpA, KOHYCa 1 12.11
20 O0BéM UIHHIIPA, KOHYCA 1 17.11
21 O06BEM UIMHpA, KOHYCa 1 19.11
22 O06BEM UIMHIpA, KOHYCa 1 24.11
23 O0BéM UIHHIIpa, KOHYCa 1 26.11
24 O06BEM UIMHIpA, KOHYCa 1 1.12
25 O0BéM UIHHIIpa, KOHYCa 1 3.12
26 O0bEM UIHMHIIpa, KOHYCa 1 8.12
27 O0BéM rapa u miomaab ceps 1 10.12
28 O6béM 11apa u momaab cepsl 1 15.12
29 OO0BéM rapa u miomaab cepsl 1 17.12
30 O6béM 11apa u momaab cepsl 1 22.12
31 O0BéM rapa u miomaab ceps 1 24.12
32 O6béM m1apa u momaab cepsl 1 29.12
33 O06bEM mapa u wiomaas chepsl 1 12.01
34 O06BEM mapa u riomazas chepsl 1 14.01
35 OO06béM 11apa ¥ mIomazsb cepol 1 19.01
[TonoOHbIE TeNa B MPOCTPAHCTRE.
36 CoOOTHOIIICHUS MEXTY TUIOIIAISTMHI 1 21.01
MMOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX TEI
[Tono6HbIe Tena B MPOCTPAHCTBE.
37 CoOOTHOIIEHUS MEXKY TUTOMIAIIMHU 1 26.01
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI
[Tomo6HbBIE Tena B MPOCTPAHCTBE.
38 CoOTHOIIEHUS MEXKY TUTIOMIAIIMHU 1 28.01

MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET




KonTpoabHas padora no teme "O0beMbl

39 " 1 2.02
TeJl

40 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1 4.02

41 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1 9.02

42 YMHOXEHHE BEKTOpa Ha YUCJIIO 1 11.02
Pasnosxenune BekTopa 1o TpéM

43 HEKOMILIaHApHBIM BekTopam. [IpaBuio 1 16.02
napajuleJenune1a
Paznoxenune BekTopa 1o Tpém

44 HEKOMIUTaHapHbIM BekTopaM. [IpaBuiio 1 18.02
napajuiesienuneaa
Pemenue 3aa4, CBSI3aHHBIX C

45 MPUMEHEHUEM TIPaBUJI JEHCTBUH C 1 25.02
BEKTOpaMH
Pemenue 3aa4, CBSI3aHHBIX C

46 IIPUMEHEHHUEM INIPAaBUII JCHCTBUN C 1 2.03
BEKTOpaMHU
[IpsimoyronbHas cucteMa KOOpAUHAT B

47 npoctpancTse. KoopanHaTel BeKTOpa. 1 4.03
IIpocreimue 3a1a4u B KOOpAUHATaX
[IpsimoyronbHas cucteMa KOOpAUHAT B

48 npoctpancTse. KoopanHaTel BeKTOpa. 1 9.03
[Ipocreiimme 3aaum B KOOpAUHATAX

49 VYron mexnay Bekropamu. CkaspHOe | 11.03
IIPOU3BE/ICHNE BEKTOPOB

50 Brruncnenue yrioB Mex1y NpsSIMbIMU U 21 16.03

IIJIOCKOCTAMU




Brruncnenue yriioB Mex 1y NpsSIMbIMH U

51 18.03
IUIOCKOCTSIMH
KoopanHaTHO-BEKTOPHBINA METO IIPU

59 p P p 23.03
pEIIeHNU TEOMETPHUIECKUX 3a1a
KoopaunaTtHO-BEKTOPHBINA METOI IPH

53 p P p 25.03
pElIeHNU T€OMETPUYECKUX 3a/1au
KonTposbHasi padora no reme

54 "BeKTOpBI H KOOPAMHATHI B 6.04
npocrpancrae'

55 [ToBTOopenue. OcHoBHBIE (DUTYPHI, HAKTHI, 2,04
TEOpEeMBI Kypca IIaHUMETPUr ’

56 [ToBropenue. OcHOBHBIC (GUTYPHI, (HAKTHI, 13.04
TEOPEMBI Kypca IUIAaHUMETPUHU ’

57 [ToBTOopenue. OcHoBHBIE (DUTYPHI, HAKTHI, 15.04
TEOPEMBI Kypca IUIAaHUMETPUHU ’
IToBTOopenue. OcHOBHBIC (DUTYPHI, (DAKTHI,

58 P QurypeL, ¢ 20.04
TEOpEeMBI Kypca MIaHUMETPUU
IToBTOpenue. 3agaun NIaHUMETPHUHU U

59 P P 22.04
METOJIbI HX PEIICHUS
IToBTOpeHnue. 3amaun MIaHUMETPHUH U

60 P P 27.04
METOJIbI UX PEIICHUS
IToBTOpeHnue. 3amaun MIaHUMETPHUH U

61 P P 29.04
METOJIbI UX PELICHUS
IToBTOpenue. 3amauu MIAaHUMETPHUHU U

62 P ™ 4.05
METOJIbI HX PEIICHUS
IToBTopenue. OcHOBHBIC (DUTYPHI, (DAKTHI,

63 P QurypeL, ¢ 6.05

TEOPEMBI Kypca CTepeOMETPpUHr




64 [ToBTropenue. OcHOBHBIC (DUTYPHI, (PAKTHI, | 1105
TEOpPEMBI Kypca CTepEOMETPUU ’

65 [ToBTropenue. OcHOBHBIC (DUTYPHI, PAKTHI, | 13.05
TEOPEMBI Kypca CTepEOMETPUHU

66 [ToBropenue. OcHOBHBIE GUTYPHI, (HAKTHI, 1 18.05
TEOPEMBI Kypca CTepEOMETPUU

67 [ToBTropenue. OcHOBHBIC (DUTYPHI, PAKTHI, | 20.05
TEOPEMBI Kypca CTepEOMETPUU

68 [ToBropenue. OcHOBHBIC GUTYPHI, (HAKTHI, | 25.05
TEOPEMBI Kypca CTePEOMETPUHU
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YUYEBHO-METOJINYECKOE OBECIIEYUEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Teometpus, 10-11: Yueb. s ob6meodpazosat. yupexaenuii / JI.C. Atanacss,
B.®. byry3os, C.b. Kagomiies u np. — M.: [Ipocsemienue, 2023.

2. T'eometpus. Junaktuueckue matepuanbl. 10 kimacc: 0a30BbIM U MPOQUIL
ypoBau / B.I'. 3uB. — M.: [IpocBenienne,

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. Teometpust, 10-11: Yueb.nms o6meodpazosat. yupexaennii / JI.C. AtanacsH,
B.®. byry3sos, C.b. Kagomues u ap. — M.: IIpocsemenne, 2023.

2. T'eomerpua. 10 — 11 xkmaccel: 3amaHMss Ha TOTOBBIX YEPTEXKAX IO
crepeomeTrpuu / aBT.- cocT. I .M. KoBanera. — Bonrorpan: Yuutens, 2020

3. T'eomerpus. [unakruueckue Marepuansl. 10 kmacc: 6a30BbId U IpOQUIL.
ypoBHH / B.I'. 3uB. — M.: IIpocsenienue, 2020

4. Matematuka. 5 — 11 kjaccel: HETpaJUIMOHHBIE (OPMBI OpraHU3aALUU
TEMAaTHUYECKOr0 KOHTPOJIA Ha ypokax / aBT.-cocT. M.E. Ko3una, O.M. ®aneesa.
— Bonrorpaa: Yuurens, 2018.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
https://www.yaklass.ru

https://resh.edu.ru/

https://fipi.ru/

http://www.fcior.edu.ru/

http://school-collection.edu.ru
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