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INOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «I'eomerpus» 6a30BOT0 YpoBHS I 00yYarOITUXCs
10 —11 xmaccoB pa3paboTaHa Ha OCHOBE CIICAYIOIIHUX JOKYMEHTOB:
- ®denepanbHbii 3aK0H OT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit deneparumny;

- [Ipuka3z MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickort @eaepanuu ot 17.05.2012 Ne 413
«O06 yTBepkaeHnn (perepanbHOr0 rocyaapcTBEHHOTO 0Opa3oBaTENbHOTO CTaHAApTa CPEAHETro
obmero oopazoBanms» (pen. ot 12.08.2022 Ne 732)(dI'OC COO);

- ITpukaz Munnpocsemenuss Poccun ot 23.11.2022 Ne 1014 «O6 yTBepkaeHun ¢eaepaibHOR
o0Opa3oBarenbHON MPOrpaMMBbI cpeHero odmiero oopazosanwms» (OOIT COO);

- OcHoBHas oOpa3oBaTelbHas TMporpamMma cpeaHero obmiero obpaszoBanus MKOY
«Topmeuenckas COII umenu H. U. Xuponkuna» na 2023-2025 yuebnsiii rog. ITpuxaz Ne 111
— O/ or23.06.2023 1;

- Tlonoxxenue o paboyux mporpamMmax y4eOHBIX MPEIMETOB, YUEOHBIX KypcoB (B TOM YHUCIIE
BHEYPOUYHOU JEeATEIBHOCTH), yueOHbIx Moayneit yuutenss MKOY «lopmeuenckas COUI umenu
H. U. XXuponkuna» B coorBercTBUH ¢ TpedoBanusmMu OI'OC u POIl nHauampHOrO 06IIETO,
OCHOBHOTO 00111eT0 U cpearero obdmiero oopazosanus. [Ipukaz Ne 124 — OJf ot 30.08.2023 1.

Peanuzanus IIporpaMmbl obecreyuBaeT OBJIAACHHUEC KIIHOYCBBIMM KOMIICTCHIIMAMMU,
COCTaBJIAIOMIMMH OCHOBY IJId CaMOpa3BUTUA W HCIIPEPBLIBHOT'O 06pa30BaHI/I$I, OEJIOCTHOCTD
O6H_I6Ky.]'II>TypHOFO, JJMYHOCTHOI'O Y ITO3HABATCIIbHOI'O Pa3BUTHUSA JIMYHOCTHU 06y‘{aIOIJ_II/IXCH.

HEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCIJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX pE3yJIbTaTOB
0o0yuyeHHsI TeOMETPUH B HANpaBICHUU JMYHOCTHOTO Pa3BUTUSA oOyvaromuxcs, GOpMHpPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4ecKOH TPAMOTHOCTH, W3yYEHHs IPYTUX YYEOHBIX IHCIUIUIVH.
Pa3zButne y oOydaroumiuxcsi NMpPaBUJIBHBIX MPEICTABIECHUH O CYIIHOCTH U IPOUCXOKIACHUU
reOMETPUYECKUX a0CTpaKLUi, COOTHOIEHUH PEAIbHOIO U UJEAIbHOI0, XapaKTepe OTPa)KeHUs
MaTEMaTUYECKON HAyKOH SIBJIEHUH U MPOLIECCOB PEATbHOIO0 MUPA, MECTE TEOMETPUH B CUCTEME
HAayK M pOJIM MaTeMaTU4YeCKOro MOJEIMPOBAHUS B HAYYHOM IIO3HAHMM M B IIPAKTHKE
CrocoOCTBYeT (OPMHUPOBAHHIO HAyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TakXke KadyecTB
MBIIUIEHUSI, HEOOXOUMBIX JIJISl /1allTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcsi OOHMM K3 0a30BBIX IPEIMETOB HAa YpPOBHE CPEIHEro OOILero
o0pa3oBaHus, TaKk Kak oOecleYrBaeT BO3MOXKHOCTh M3Y4YEHHs KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOW HaIlpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIIUIeHHE, (HOpMUPYyEMOe MPH H3YyYCHUHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOCHHM IIETIOYKU JIOTMUECKHUX YTBEpKIECHUH B XOJ€ pELICHUS
TreOMETPUYECKUX 3a/1ady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCTONB3YIOTCS MPHU PEIIEHUHM 337ad €CTECTBEHHO-HAy4YHOIrO IHMKJIA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpHUEHTHPOBATHCS B IPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJb BO BCEX
o0nacTsaX AesaTenbHOCTH 4denoBeka. OpuEeHTalusi uYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (QopMa OTpaKE€HHUS OKPY’KaIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHHs  JACHCTBUTEIBHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSIET pa3Hble BUAbI y4eOHOH U TPYy10BOM
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NEeSITeTbHOCTH, SBJSICTCS OJHUM M3 TPO(EeCCHOHAIBHO BKHBIX KAuecTB, IMOITOMY aKTyalbHa
3amada (GOpMHUPOBAaHUS y OOYUYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOr0 MBIIUICHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B TMOJITOTOBKE K MPAKTHYECKON
JIeATEIbHOCTH 110 MHOTUM HAIIPaBIICHUSIM.

Llenb ocBOeHMsI MporpaMMBbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHUE OOyYaroOmMXcs 4depe3 obecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI M UCIIOJIb30BaHUSI CUCTEMATHUYECKUX T'€OMETPHUUCCKUX 3HAHUH U
JecTBUH, CrIeU(UUHBIX TEOMETPUU, BO3SMOXXHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHus MO
CHEIHUATBHOCTSIM, HE CBS3aHHBIM C NMPHUKJIAHBIM HCIIOJIB30BAaHUEM T'€OMETPHHU.

[Iporpamma mo reoMeTpurd Ha 0a30BOM YPOBHE NpEAHA3HAYCHA IS OOYYaOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJAHCHUI Ha YPOBHE OCHOBHOT'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIC ISt
KU3HU B COBpEeMEHHOM oOriecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
Oosee rIy0OKO, €ClIM B JAlIbHEHIIIEM BOZHUKHET HEOOXOJAUMOCTh B TEOMETPUYCCKUX 3HAHUSIX B
PO EeCCHOHAIBHON JESTEIHHOCTH.

JloCTroKEHHE TIeNTi OCBOCHUS IMPOTPaMMbl 00€CIICYNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3ana4. [IpuopureTHpIMU 3a1ad4amMu OcBoeHUS Kypca «['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISTFOTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPHUM KaK 4YacTH MHUPOBOH KyJIbTypbl H

OCO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIIMX MAaTEMATUYCCKUX MOJICNSX, MO3BOJISIOIIMX OMMCHIBATh U M3Yy4aTh pa3HbIC
SIBJICHHSI OKPY>KaIOLIET0 MUPA;

e (opMupOBaHHE YMCHHS pACIIO3HABaTh HAa 4YEPTEXkKax, MOJACISIX M B PEaJbHOM MHUPE
MHOTOTPaHHHKH ¥ TeJla BPaICHNUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha HW300paKeHHIX
NPOCTPAHCTBEHHBIX (pUTYD;

e (opMHpOBaHHE YMEHUS ONEPUPOBATh OCHOBHBIMH MOHSATHUSMH O MHOTOTPaHHHKAX U
TellaX BpaIlleHHUs U UX OCHOBHBIMHU CBOMCTBAMH;

e OBJIQJICHWE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aad; (OpPMHUpPOBAHUE YMEHUS
NPOBOAUTh  HECIOXKHBIE  JOKa3aTeJbHBIE pAacCyXAEHHs B  XOA€  PEIICHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C TPAKTUIECKUM COJICPKAHUEM;

® Dpa3BUTHE HHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00ydarommxcs,
MI03HABATEILHOW aKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS;

e (opmupoBaHue (YHKIHMOHAIBHOH TPaMOTHOCTH, PEIEBAHTHOW TI'€OMETPUHU: yMEHHE
pacno3HaBaTh NPOSBICHUS TEOMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HCHHBIX CHUTYalUsAX W MPH HM3YYCHHH APYTHX YYEOHBIX MPEIMETOB,
NPOSIBIICHUSI 3aBUCUMOCTE W 3aKOHOMEPHOCTEW, (OpPMyIHpOBaTh HMX Ha S3BIKE
T€OMETPUH ¥  CO3/1aBaTh T€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TCOMETPUYCCKUIN  ammapaT Juisi PeIIeHHs MPaKTUKO-OPUEHTHPOBAHHBIX — 3aj1ad,
UHTEPIIPETHPOBATH U OI[CHUBATH MOJTYYECHHbBIC PE3YJIbTATHI.

OTIMYUTENBHOW OCOOCHHOCTHIO MPOTPaMMBI SBIISIETCS BKIIOUYEHHE B KYpPC CTEPEOMETPUH

B Hayaje ero M3y4YeHHUs 3ajJad, pellacMblX Ha YypPOBHE WHTYHUTUBHOTO IIO3HAHUS, WU
OTpeneIéHHBIM 00pa3oM OpraHM30BaHHAs padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JOTUYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET NPOTEKaHHE HHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY N3YYCHUIO TPEIMETa.

[Ipenmourenue OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO €cTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NeATeNIbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX TIPEACTABICHUN y YydYallUXcsi B Kypce
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CTEpEOMETPUU MPOBOIUTCS 3a CUET peIlleHus 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Coznanue oOpa3za MPOBOAMUTCS C
OMOPO HA HATJSAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCJIOBHSIX OTBJICUYEHHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOI0 COJIEPIKaHNUS.

OcHOBHBIE coaepkaTelabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpasnHukn», «IIpsiMple U IIJIOCKOCTH B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJIMHATHI B IPOCTPAaHCTBE». POPMHUPOBAHUE JTOTHUECKUX YMEHUN pacIpeessieTcs He TOIbKO
[0 COAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TojaM oOydeHHs Ha YpPOBHE CpEIHEro oOIIero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4TOObl  OBJAJCHHE T'COMETPUYECKUMH  TOHSATHSAMH W HABBIKAMHU  OCYILECTBIISIIOCH
MOCIEAOBATEIbHO M IMOCTYHATeNIbHO, C COOJIIOJICHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYI0 CUCTEMY T€OMETPUUYECKHUX NPEACTABICHUN 00yJYaromuXxcs,
pacuupsis u yriyomsis e€, 00pa3ys IpOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yudenue reomerpuu oTBOAUTCS 2 yaca B Heaelnto B 10 kitacce u 2 yac B Hezento B 11
KJIacce, BCEro 3a JiBa roga oOyueHus - 136 yueOHBIX 4acoB.

Pabouas nporpamma peanu3yercs B TOM YUCIE U YepPe3 UCTIOIB30BaHNE BOCIIUTATEIHHOTO
MOTEHIIMATa YPOKOB MAaTeMAaTHKH. JTa padoTa OCYIIECTBISIETCS B CICAYIOMUX GopMax:

e JloOyxnenue oOydarommxcs COOJIOMAaTh HAa YPOKE OOMIECHPUHSATHIE HOPMBI TOBEICHHS,
mpaBuia OOMIEHUS CO cTapumuMH  (MEAarorH4ecKUMH  paOOTHUKAMHU) M CBEPCTHUKAMU
(0OyYarOIMMHUCS ), TPUHIIMITHI Y4eOHOM TUCITUTIIMHBI M CAMOOPTaHU3AIUH.

e [lpuBneueHre BHUMaHHUS OOyYarOMIUXCS K IEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha ypOKax
MIPEIMETOB, SIBJICHUM, COOBITUI Yepes:
— oOpaiieHrie BHUMaHus Ha OMorpaduu yYeHBIX, CBA3aHHBIX C U3y4YaeMbIMU B JTAHHBI MOMEHT
T€EMaMH, Ha TOT BKJIan, KOTOpBII\/'I OHH BHECJIM B PAa3BUTHUC Harei CTpaHbI 1 MHpa, HA ﬂOCTOﬁHBIC
MOJIpa>kaHus IPUMEPHI UX )KU3HU, HA MOTHUBBI UX MTOCTYIIKOB.

® licrnonb30BaHME BOCHHUTATENBHBIX BO3MOXKHOCTEH COJepKaHUsl Y4eOHOro Inpeamera Juis
dopmupoBaHHUS y OOYHYaIOLIMXCS POCCUMCKHUX TPAJUIUOHHBIX JyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX ~LIEHHOCTEH dYepe3 Moa00p COOTBETCTBYIOIIMX 3ajad Juld  peIIeHHs,
MpOOJEMHBIX CUTyalMi JJi 0OCYX/IEHUS B KJlacce

WunnuupoBanue 0OCY>KICHUH, BBICKa3bIBAHUM CBOETO MHEHHUS, BBIPAOOTKH CBOETO

JUYHOCTHOT'O OTHOLIEHMSI K N3y4aeMbIM TEMaM.

® BKIIOYeHHE B YPOK WIPOBBIX MPOLELYP, KOTOPHIE IOMOTAalOT MOAJAEPKATh MOTHUBALMIO
00yyaromuxcst K MoJIy4eHUI0 3HaHHH, HaJTa)KMBaHUIO TIO3UTUBHBIX MEXKIIMYHOCTHBIX OTHOILLIEHHUH B
KJIacce, IOMOTaloT YCTaHOBJICHUIO T0OposKeaTeIbHOM aTMochephbl Bo BpeMs ypokKa.

e [IpuveHeHue Ha  yYpOKE€ HHTEPAKTUBHBIX  (GOpM  paboThl, CTUMYIHPYIOLINX
MO3HABATEJIbHYI0 MOTHBAILIMIO 00YYaIOLIXCS.

e [IpumeHeHue rpynoBoil paboTkl WK pabOTHI B Mapax, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHIHOM pabOThI 1 B3aUMOAEUCTBHIO C JPYTUMH 00YyHaIOIIUMHUCS.

e Bribop u WHCOONB30BaHME HA YpOKaX METOJOB, METOAUK, TEXHOJOTHH (METOMbI
(dbopMUpOBaHMs CO3HAHUS JIMYHOCTH: YOCKIECHUE, Pa3bsCHEHUE, BHYIIICHNE, STUYCCKUE Oece/bl;
METObI OPraHU3aINH JeATeTLHOCTH: IPUYYCHUE K BBITOTHEHUIO TPEOOBAHUIA; METOABI KOHTPOJIS,
CTUMYJIMPOBAHWS M MOTHUBALIMM: IIOOIIPEHHE 3a ydacTHE B OJUMMIIMANAX M MAaTEeMaTUYECKUX
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KOHKYpCax; METOAbl KOHTPOJA, CaMOKOHTPOJIA, CaMOOLCHKU B BOCHI/ITaHI/II/I) OKa3bIBArOIINX
BOCIIUTATEILHOE BO3ACHCTBHE HA JIMYHOCTh B COOTBETCTBUHU C BOCHHUTATCILHBIM nacajiomM, ICiabrO
H 3a1a4aMM BOCIIMTaHHA.

® llHunuupoBaHue U MOJAEP’KKA MCCIIEA0BATEIbCKON AEATENBHOCTH IIKOJIFHUKOB B (hpopMe
OpraHu3alUy TPYIIOBBIX M HMHIMBUAYAIBHBIX  MUHHU-HCCIECJOBAHUM, BKJIIOYEHUE B YPOK
Pa3MUYHBIX HMCCIEO0BATEIbCKUX 33/IaHHM, YTO JAaeT BO3MOXKHOCTh OOYYArOIIMMCS MPHOOPECTH
HaBBIKM CaMOCTOSITEIBHOTO PELIEHHs TEOPEeTUYECKOI po0IeMbl, FeHepupoBaHus U 0hopMIICHHS
COOCTBEHHBIX THIIOTE3, YBAXKUTEILHOTO OTHOLICHHUS K Uy>KUM HJIESAM, IyOJIMYHOTO BBICTYIUICHHS,
apryMEHTHPOBAHUS U OTCTauBaHMsI CBOCH TOUKHU 3PEHUSL.

® VYCTaHOBJCHUE YBAXHUTEIbHBIX, JIOBEPUTENIBHBIX, HE(HOPMAJIBHBIX OTHOILICHUNH MEXIY
YUUTENIeM U yUYeHUKaMH, CO3/IaHHE Ha YPOKaX YMOLMOHAIbHO-KOM(OPTHON Cpebl.

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

1.T'eomerpus, 10-11: Yueb. nnsobuieoOpaszonar. yupexaenuii/ JI.C. AtanacsH,

B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocseuienue, 2013.

2. B.I". 3uB. [lunaktnyeckuemarepuanbinmoreomerpun s 11 kinacca. — M. Ilpocsemienue,
2013.

3. Maremaruxka. [TonroroBka k EI'D — 2023r: yue6HO — MeToanYeCKOCIOCOOUE
/monpenakmueit @.D. JIpicenko, C.1O. KynabyxoBa. — Pocro —Ha — Jlony: Jlernon — M,
2023r.

METOAUYECKUE MATEPHUAJIbI IJIS1 YYUTEJISL
1.IToypounsiepaspaboTkunoreomerpuu 11 kiace (auddepenunpopannsiitnoaxon) — OO0
«BAKO», 20191
2. C.M. CaaksH, B.®. Byty3oB. U3yuenuereomerpuu B 10 — 11 kmaccax:
MeTtoauueckuepekoMeHaanuu K yueOuuky. Kauragnsyuurens. — M.: Ilpocsemenue, 2013.

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41al2c
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, ITpocTpaHcTBO. [loHsTHe
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOE pacriosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
CKpelmuBawpIuecss npsamsle. llapamnenbHOCTh MNpPAMBIX M IIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMHU CTOPOHAMH; YIOJI MEXJy HpSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiime mpocTpaHncTBEHHbIE PUTYpPHI HA MIIOCKOCTHU: TETPAdIP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

[lepneHauKyIsIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHJUKYJSpPHbIE MpsSIMbIE B
MPOCTPAHCTBE, MPSIMbIE TMapajUiebHbIE M TEPHEHIUKYJSPHbIE K IUJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
MJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YTOJ MEXKAY MPSIMOM M TIJIOCKOCTBIO; JBYTPAHHBIM YTOJI,
JUMHEUHBIN Yrojl ABYrpaHHOro yruia. llepneHaukyiisp U HakJIOHHBIE: PACCTOSHHE OT TOYKHU JO
MJIOCKOCTH, PACCTOSTHUE OT MPAMOW 1O IUIOCKOCTH, NPOEKIHs (GUTYPhl HAa IUIOCKOCTb.
[lepneHAMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHOTOrpaHHUKH

[lonsiTue MHOTOTrpaHHMKA, OCHOBHBIC JJIEMEHTHl MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npu3Ma; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsiMasi M HAKJIOHHAs TPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsAMOYTOIbHBIN MapauieNnenunen U ero cpoiictea. Ilupamuaa: n-yronpHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh IHPAMU/IBI;
npaBUjbHAasl W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuiabl. I[IpaBuiibHBIE
MHOTOTPAaHHUKHU: TIOHSITHE MPAaBUILHOTO MHOTOTPAHHUKA;, MpaBWJIbHAS MPU3Ma U MpaBUIIbHAS
NUpaMK/Ia; MpaBUJIbHAS TPEyrojibHas MUpaMuia U IPaBHIbHBIN TeTpasrap; kyO. [IpeacraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadap. CeueHus MNpU3MbI U
MUpaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, IUIIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuax, napauieiaenuneaax, NpaBuibHbIX MHOIOTPAaHHUKAX.

Brruncnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriael. [lnomans 00koBOM
MOBEPXHOCTU U TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBbI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsiMO mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON MHpaMUAbI, TeopeMa O IUlomaau yceu€HHoil nupamuiabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAIIMU TOBEPXHOCTEM,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpanieHus

[Munuaapryeckas TOBEPXHOCTh, OOpa3ylolue IWINHIPUYECKOH IMOBEPXHOCTH, OCh
MATUHAPUYECKONW TOBEpXHOCTH. L{MmuHap: ocHOBaHUS M OOKOBasi TOBEPXHOCTH, 0Opa3yromias u
0Cb; IIOMIaAh OOKOBOI M TIOTHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTb, 0Opa3ylolMe KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IJIONIAIb
OOKOBOW M NOJHON MOBEPXHOCTH. YCEU€HHbIN KOHYyC: 00pa3yrollue M BbICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHtp, paaumyc, AMaMmeTp; IUIOIIA[b IOBEPXHOCTH cdepnl. Bzaumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka IMHApa U KOHYyca.

KomOuHanuu Tten BpalieHWs U MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsl; chepa, BIMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAIIECHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
IpSAMOYTOJIBHOTO Napajienenunena u ciaeactsus u3 Heé. O0bEM LmmMHApa, KoHyca. O0bEM
nrapa ¥ riomasib cepsl.

[TonoGHuble Tena B mpoctpaHcTBe. COOTHOLIEHHS MEXAY IUIOAJIMU ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuennss uMAMHIpa (MApalieIbHO U MEPHEeHAMKYJSPHO OCH), CEYeHHMs KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMH.
[IpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTtBe. KoopaumnaTtsl Bektopa. Ilpocreiiiune
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Bbruuciienue yrioB Mexay OpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pelIeHUH TEOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepPU3yOTCs:

I'paknanckoe BocnnuTanue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMHM OO0Yy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BocIMTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTUUHOCTH, YBaXKEHUS K IIPOLLIOMY
W HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIOD ITUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYeCKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOUIEHWEM K  MHUpPY, BKIIOUYas JCTETHUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pPACCYk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsIpHAs Qu3nueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JEATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3IMUHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUITIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiei nmpodeccun U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oOBaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHWU BCEH JKU3HHU; TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYyJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JOKOJOTHMUYECKUX MpoOJieM; OpUEHTalWei Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JIJIs PEHICHUs 3a/7a4d B 00JACTH OKPY’KAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpeibl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIECTBEHHOM MPAKTHKW, TOHUMaHUEM MaTEeMaTHYECKON HAyKH Kak cepbl
YeJIOBEUECKOU JIEATEbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHUS LMBUIIM3AINY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHKH M MAaTE€MaTUYECKOM KyJIbTYypOM KaK CPEICTBOM IO3HAHUS
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MHpPa; TOTOBHOCTBIO OCYHICCTBIATE MPOCKTHYHO MW HCCICAOBATCIIBCKYIO JOCATCIBHOCTDH
WHIUBUIYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTePU3YIOTCSI  OBIIQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMETbHbIMU  OCliCIBUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
oelicmseusmu.

1) Vuusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308uix
KOZHUMUBHBIX NPOYECCO8 00YUaArOWuUxcs (0C8OeHUe Memo008 NO3HAHUS OKPYICAIWe20 Mupd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

BazoBbiesiornueckueneiicTeus:

® BBUIBJSITh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSATHI, OTHOLICHUH MEXIy IMOHSTUAMH; (DOPMYyIUPOBATH OINPEIEICHUS MOHSITHH;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOT0 aHAJIH3a,

® BOCIPUHHMATH, (POPMYJIMPOBaTh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpUIATEIIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIC,

®  BBIABIISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSAX, MpeIiaraTb KPUTCPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIBHO JJOKA3aTEIbCTBA MATEMAaTUUYCCKUX YTBEPKIACHUH (TIPsSMbIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBblenccienoBaresibcKkue el CTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBEeKTa, SBJICHHs, MpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSAMU, TIPOIICCCAMHU;

® CaMOCTOATENHHO (OpMyIUpoOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaMm
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTAThH TIPEITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

® BBIBIATH ACPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX I OTBETa Ha BOIPOC H
JUTS pEIICHUS 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATH WH(POPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
MPEJICTaBICHHUS,



2)

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WILTIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvnvie KoMMyHukamueHnwie Oeticmsus, obecneuusarom c@hopmuposanHoCmy

COYUANBHBIX HABLIKOS 00YUAIOWUXCHL.
Oomenune:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCJIOBUSMH U LEISIMU
OOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTHUPOBATh
MIOJIyYEHHBIN pe3ysbTaT;

B X0Jie 00CY/IeHHU 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CY>KIaeMON TEMBbI, IPOOIEMBI,
pemaeMoil  3ahaud, BbICKA3blBaTb MJEH, HALCJICHHbIE Ha IIOUCK pPELICHUs;
CONOCTABIIATH CBOM CYXKJIEHHS C CYXICHHSAMH JPYIMX YYaCTHHUKOB JHAJIOra,
00Hapy’KMBaTh PA3IMUME U CXOJCTBO MO3UIHNI; B KOPPEKTHOH opme PopMyInpoBaTh
pa3HOIJIACHS], CBOU BO3PAKEHNUS,

MIPEACTABIISATh PE3YJIbTATHl PELICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad Mpe3eHTalUu U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHn4ecTBO:

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOW pabOTHI
OpU pelleHnd Y4YeOHBIX 3aj]ad; MPUHUMATh LEdb COBMECTHOW JesITeNbHOCTH,
MJIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThI, pachpenensiTb BHUIbI padoT,
JIOTOBApUBAThCA, OOCYXJaTh IMpoLecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U WHBIE); BBIMOJIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OLICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHUPOBAHHBIM YUaCTHUKAMU B3aMMOJCHCTBHSL.

3) YVuueepcanvnvie pecynamuenvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8blxX
YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCTIU.
Camoopranusaunus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIIOCO0 pelIeHus ¢ y4éToM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIeHUH ¢ y4ETOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMbBIX
JEeMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjibTaTa pElIeHUs MaTeMaTHuecKOi
3a]a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEILIEHUU 3a]a4M, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBHUE pe3yJlbTaTa LEIM W YCJIOBUSAM, OOBSACHATH NPHUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
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OnepupoBaTh MOHATUAMH: TOUKA, IPSMAasi, MIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUYECKHUX
3az1ad.

OnepupoBaThb MNOHATHUSMU: NAPAUIEIBHOCTh M MNEPHIEHIUKYJIAPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacioI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYTPAaHHBIA yroj, TpaHW JBYTPaHHOTO yria, pedpo
JIBYTPAHHOIO yTJja; JIMHEHHBINA yroJ ABYTPaHHOIO YIJIa; FpaaycHas Mepa JBYTpaHHOTO yra.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIIbHBIM MHOTOTPaHHUK.

Pacno3naBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUSA JUIS  KJIACCU(UKAIUU
(BBIMTyKJIbIE M HEBBIMYKIbIE MHOTOTPAHHHKHU; TPABUIbHbIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3YsI METOJI CIIEJIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIIOJHATH (BBIHOCHBIE) ILIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BH] CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHX BEIMYMH 1O o0pasuaMm WId
QITOpUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKHE METOJNbI IMPU PEHICHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3a7ady Ha BBIUMCICHHE PACCTOSHUN MEXKIY ABYMs TOYKAMH, OT TOYKH IO
IPSMO#, OT TOYKH JI0 TUIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemarp 3amaun Ha HaxO0XJACHHE TEOMETPUYECKHX BEIMYMH 1O o0pasuaM WiId
QITOpUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYECKHE METOJbI IMPH PEHICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 33/7a4 Ha BBIYHUCICHHE YTIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
NPSIMOM 1 TUTOCKOCTBIO, MEXKITy TJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (OpMYJ; BBIYHCIATH COOTHOIIEHHUS MEXIy IUIOIAASMUA TTIOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B IPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYpPHI.

W3Bnekatp, MpeoOpa3oBBIBaTh M MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX PUrypax, MpeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensTp reomerpuueckue (akTbl Ui  pPEHICHHS CTEPEOMETPHYECKUX — 3ajad,
MPEONIarafolIuX HECKOJbKO IIIaroB PEUICHHs, €CU YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOUN
dbopwme.

[IpuMeHsTh TPOCTEHIINe MPOTrPaMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IPH PEUICHUU CTEPEOMETPHUECKUX 3a/1ad.

[TpuBOoaUTE, TpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B TMTPUPOAEC H SKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAM3UPOBATh PealbHBIC CUTyaIlud U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe TOWCKAa  pEIIeHUS  MaTeMaTHYeCKH
chopMyIUpPOBaHHON MPOOIEMBI, MOAECIUPOBATH pPEaTbHBIC CHUTYyallMd HA S3BIKE TEOMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSATHH U TEOPEM,
amnmapara anreOpsl; peniath NpakTHIeCcKue 3a1a4u, CBI3aHHbIE ¢ HAX0XKICHHUEM FeOMETPHUECKHUX
BEJIMYMH.

11 KUIIACC
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OrnepupoBaTh MTOHSATUSIMU: UUAJTUHIAPUYECKast IIOBEPXHOCTb, oOpa3ytomiue
UIMHIPUYECKON MOBEPXHOCTH; LIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolue KOHUUECKOH
MOBEPXHOCTH, KOHYC; chepruiecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALICHHUS.

KnaccuduimpoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boerancnate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TN C
npUMeHEeHHEeM (HOpMYyII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B c(hepy M OMHCAHHBIN OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BBIYuCIATE COOTHOMICHUS MEXKIY IUIOMIQJSIMH MOBEPXHOCTEH M 00BbEMaMU TOIOOHBIX
TeI.

N3o0paxkarh u3ydaemble (UTypbl OT PYyKHM M C NPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrITIONTHATE (BEIHOCHBIC) IIOCKUE YEPTEIKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BT
CBEpXy, COOKY, CHU3Y; CTPOUTH CEYCHHsI TEJ BPALCHHUSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BbINONHATE NEUCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHSI BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/af0T.

[IpuMeHsATh paBUIIO NapasuieienuIea.

OrnepupoBaTh TMOHSATHUSAMU: JCKAPTOBBI KOOPIAWHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXKIYy BEKTOPaMH, CKaIspPHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxonutbs cymmy BEKTOPOB M NMPOU3BEIECHUE BEKTOpPA HAa YUCIO, YTOJl MEXIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[Ipumensaty reomeTpuueckue (HakThl I PEIICHHS CTEPEOMETPUYECKUX — 3aj1ad,
MpEANoaraloluX HECKOJIbKO IIaroB PEIICHUs, €CIM YCIOBHUsS NMPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

Pemate nmpocreiiline reoMeTpuiYecKre 3aa4i Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO
MeTo/a.

Pemate 3agauM Ha JOKa3aTe€NbCTBO MATEMAaTMYECKUX OTHOILUEHUH M HaXOXKIACHUE
TEOMETPUUYECKUX BEJIUYHMH MO 00pa3laM WA aJTOPUTMaM, IPUMEHSS U3BECTHBIE METOJMBI MPHU
PELICHNH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumMeHATh TpoOCTEHIINEe TPOrPaMMHBIC CPEJICTBA W DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTE TIpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKHU3HH,
pacno3HaBaTh NPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TIOJNIydeHHBIC 3HAHWS Ha TPAKTHUKE: aHAJIU3UPOBATH PEATbHBIE CUTyaIllud M
NPUMEHATh HW3Y4YEHHbIE TMOHATHUS B  IMPOLIECCE IOMCKA  PEIICHUS  MaTeMaTH4eCKU
chopMyIUpOBaHHON MPOOJIEMBbI, MOAEIUPOBATH pPEaJbHbIE CUTyallud Ha S3bIKE TE€OMETpUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHHUEM T'€OMETPUUYECKHX TMOHATUM U TEOpPEM,
anmnapara airedpsbl; peniaTb NpakTHYeCcKUe 3a1a4u, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX
BEJIUYMH.

12



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

KosinuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/m MpPorpamMmblI Bcero 06H TPOJALHDIE pﬁaKT"quK"e oOpa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 BBezieHue B crepeoMeTpuio 10 https://m.edsoo.ru/7f41al2c
2 HpsimbIe H [1OCKOCTH B IPOCTPAHCTBE. 12 1 https://m.edsoo.ru/7f41al2c
[TapaieabHOCTHIIPSIMBIX M IUIOCKOCTEN

3 [epreHANKYISIPHOCTHIPAMBIX M IUIOCKOCTEMN 12 https://m.edsoo.ru/7f41al2c
4 VYTIbl MEKAY IPSIMBIMU M IJIOCKOCTSIMU 10 1 https://m.edsoo.ru/7f41al2c
5 MHOrorpaHHHKH 11 1 https://m.edsoo.ru/7f41al2c
6 OO0BEMBIMHOTOIPAaHHUKOB 9 1 https://m.edsoo.ru/7f41al2c
7 IToBTOpEHHE: CEUEHNUs, PACCTOSIHHS U YIIIbI 4 1 https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5

13



https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3esioB U TeM (uudposbie)
Ne n/mm HporpaMmbi Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 0BPA30BATETbHBIE
padoThbI padoTbI pecypesr
1 TenaBparienus 14 1 https://m.edsoo.ru/7f41al2c
2 OO6bémBITEN 20 2 https://m.edsoo.ru/7f41al2c
3 BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBE 18 1 https://m.edsoo.ru/7f41al2c
4 Hosroperte, 0606meHvH © 16 1 https://m.edsoo.ru/7f41al2c
CUCTEMaTHU3aIUsI3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c

KasiennapHo-reMaTuieckoe NJIaHUPOBaHHE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTH,
npoctpancTBo. [IpaBuia n3odpaxxeHus
Ha PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapaylIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeAMHBI OTPE3Ka

https://m.edsoo.ru/7f41al2c

Ilonstus: MNEPECCKArOIUCCA
IJIOCKOCTH, IIECPECCKAIOIIUCCA ITpsAMasi
" IIJIOCKOCTb

https://m.edsoo.ru/7f41al2c

Ilonstus: MEPECCKArOIUCCA
IJIOCKOCTH, IICPECCKAIOIIUCCA ITpsAMai
" IIJIOCKOCTb

https://m.edsoo.ru/7f41al2c

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX
gepTexax

https://m.edsoo.ru/7f41al2c

Hauanpubie cBeenus o kyode u
nupamusie, MX pa3BEPTKH U MOJIEIH.
CeueHUsIMHOTOTpaHHHUKOB

Hauanpubie cBeenus o kyoe u
nupamujIe, MX pa3BEPTKH U MOJIEIH.
CeueHHsIMHOTOTPaHHHUKOB

https://m.edsoo.ru/7f41al2c

[TonsiTHE 006 aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

https://m.edsoo.ru/7f41al2c

ITonsiTne 00 aKCHOMATHYECKOM
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MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

https://m.edsoo.ru/7f41al2c

10

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU: AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

11

B3aumHoOe pacnonoxeHue IpsiMbIx B
IIPOCTPAHCTBE: NEPECEKAOIINECS,
NapajuleIbHbIE U CKPEILIHUBAIOIIUECS
IIpsIMbIE

https://m.edsoo.ru/7f41al2c

12

[TapamienbsHOCTE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaajiCJIbHbIC ITPAMBIC B
IPOCTPAHCTBE; MapaJlIeIbHOCTh TPEX
MPSAMBIX

13

[TapamienbsHOCTE NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
[TapannenpbHOCTh NPSIMOM U TIIIOCKOCTH

https://m.edsoo.ru/7f41al2c

14

Vw1 ¢ COHAITPaBJICHHBIMUCTOPOHAMU

https://m.edsoo.ru/7f41al2c

15

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

16

VYron Mexay npsSMbIMU B
IIPOCTPAHCTBE

17

[TapanienpHOCTBIIOCKOCTEN:
HapaJlJIeNIbHbIEINIOCKOCTH

https://m.edsoo.ru/7f41al2c

18

CaoiicTBanapaJIeIbHBIXIITIOCKOCTEN

https://m.edsoo.ru/7f41al2c

19

[Ipocrelinie mpocTpaHCTBEHHbBIE
Gburypsl Ha MIOCKOCTHU: TETPAdAP, KyO,
napajuieJenunes

16



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

20 [TocTpoenuneceueHmii https://m.edsoo.ru/7f41al2c
21 [TocTpoenneceueHuit
KonTtponpHas pabora o Teme
"[IpsiMbIe ¥ TIJIOCKOCTH B
22 IPOCTPAHCTBE. 1
[TapaesbHOCTHIIPSIMBIX U
IIocKocTei"
[IepnieHIUKYIIAPHOCTH NPAMOU U
23 MJIOCKOCTH: TICPIICHIUKYJISIPHBIC
PsIMBIE B TIPOCTPAHCTBE
ITpssmbIe mapaniaenbHBIC U
24 P P https://m.edsoo.ru/7f41al2c
MIePIEHINKYIISIPHBIC K TJIOCKOCTH
o5 [IpsiMbIe mapasienbHbIe U
MIEPIICHIUKYJISIPHBIC K TTIOCKOCTH
IIpu3HaK neprneHaIuKyIIpPHOCTH
26 pu3Ha DHCHJMKY AP https://m.edsoo.ru/7f41al2c
MPSIMOM M TUIOCKOCTH
97 [Tpu3Hak neprneHIuKyJISpHOCTH
IPSIMOM M TNIOCKOCTH
Teopema o mpsamon
28 p p . https://m.edsoo.ru/7f41al2c
NEPIEeHIUKYISIPHOM MIOCKOCTH
29 Teopema o npsimoit
NEPIEeHIUKYISIPHOM MIOCKOCTH
30 TeopeMma o npsmoi
MEPICHIUKYIISIPHOM IIJIOCKOCTH
[MepnieHIUKYISp U HAKIIOHHBIC:
31 paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, https://m.edsoo.ru/7f41al2c
PACCTOSIHUE OT MIPSIMOM JI0 TIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIE:
32 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, https://m.edsoo.ru/7f41al2c
pPACCTOSIHUE OT MPSIMOM JI0 TIOCKOCTH
33 [leprieHAUKYISAp U HAKIOHHBIE:

17
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PACCTOSAHUC OT TOUKHU O INIOCKOCTH,
pacCcTodHUEC OT HpﬂMOfI J0 IINIOCKOCTH

[leprieHauKyIsIp ¥ HAKIOHHBIE:

34 paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT NPSMOMN A0 IIIOCKOCTH
VYTibl B IPOCTPAHCTBE: YTOJI MEXK
35 } IpOCTp y a https://m.edsoo.ru/7f41al2c
IPSIMOM U INIOCKOCTBIO
36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JIBYTPaHHOI'O yIJia
BYI'PaHHBIN yTOJ1, TUHEHHBIN yroJl
37 HAsyrp yrox, y https://m.edsoo.ru/7f41al2c
JIBYTPaHHOIO yria
[IepnieHAUKyYIAPHOCTD INIOCKOCTEN:
38 NPU3HAK MEPICHIUKYSIPHOCTH JBYX https://m.edsoo.ru/7f41al2c
IIJIOCKOCTEMN
[IepnieHAMKyYIAPHOCTD IIOCKOCTEN:
39 IPU3HAK NEPIEHAUKYIISIPHOCTH IBYX
IIJIOCKOCTEMN
[IeprieHAMKYIAPHOCTH INIOCKOCTEN:
40 NPU3HAK MEPIEHIUKYISIPHOCTH IBYX https://m.edsoo.ru/7f41al2c
IIJIOCKOCTEMN
41 Teopema o TpEXTEPICHIUKYIISIPAx https://m.edsoo.ru/7f41al2c
42 TeopeMa 0 TpEXnEpIEHANKYIAPAX
43 Teopema o TpExnepneHUKyIIpax https://m.edsoo.ru/7f41al2c
KonrtponbHas pabora no remam
44 "TlepnieH IUKYISIPHOCTD MPSIMBIX U 1
miockocteil" u "Yriael MexIy
IPSIMBIMU U TUIOCKOCTSIMH "
[TonsiTe MHOTOTpaHHUKA, OCHOBHbBIE
JIEMEHTBHl MHOTOI'PaHHMKA, BBITYKJIbI
45 JTIEME ororp ’ YIaIHIe https://m.edsoo.ru/7f41al2c

M HEBBIITYKJIbIC MHOT'OI'PaHHUKH,
pazBépTKa MHOTI'OrpaHHUKa
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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46

[Ipusma: N-yronpHas npu3ma; rpaHu v
OCHOBaHHS IPU3MBI; TIpsIMast U
HaKJIOHHAs MIPU3MBI; OOKOBast U
HOJTHAS TIOBEPXHOCTH ITPU3MBI

https://m.edsoo.ru/7f41al2c

47

[Tapannenenurnen, NpsMOyTroJIbHBIN
napaJuleJenuel U €ro CBOWCTBa

https://m.edsoo.ru/7f41al2c

48

[Inpamua: N-yrojpHas NUpaMua,
I'paHy ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBas U MOJIHASI IOBEPXHOCTh
NUpaMU/Ibl; IPABUIIbHAS U YCCUEHHAS
nupamMuia

https://m.edsoo.ru/7f41al2c

49

[IpaBuTbHBIC MHOTOTPAHHHUKH:
MIOHSITUE MTPABHIBLHOTO
MHOTOTPaHHHKA; TIPaBHIIbHAS TIPU3Ma
U MpaBWIbHAS MUPAMU/IA; TPABHIIbHAS
TpeyrojbHas MUpaMuia U MPaBUIBHBIN
TeTpa’ap; Kyo

https://m.edsoo.ru/7f41al2c

50

[IpencraBienue o MpaBUIbLHBIX
MHOTOTPaHHHUKAX: OKTad/Ip, TOJACKad P
Y UKOCadIp.

https://m.edsoo.ru/7f41al2c

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMCETPUSA OTHOCHUTCIIBHO TOYKH,
IIPSAMOM, INIOCKOCTH.
DNEeMEHTBICUMMETPUHN B TUPAMHJIaX,
napajuienenuneaax,
MMPAaBUJIbHBIXMHOT'OT'PaAHHHUKAX

https://m.edsoo.ru/7f41al2c

52

Brruncnenue >i1eMeHTOB
MHOTOTPaHHHUKOB: p&Opa, TUaroHa,
YIJIBI

https://m.edsoo.ru/7f41al2c

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJHOM TOBEPXHOCTHU NIPSAMOM
MIPU3MBI, TUIOIIAIb OCHOBAHUH,

https://m.edsoo.ru/7f41al2c
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TeopemMa 0 OOKOBOI MOBEPXHOCTH
MIPSIMOM MPU3MBbI

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUIILHOM MUPAMU/IBI,

>4 TeopeMa O TUIOIaaH OOKOBOM .

MTOBEPXHOCTH YCEYEHHOW MUPAMUBI
55 'I'<OHTp0JIBHaSI pa6?Ta o TeMe 1 1

MHororpaHHUKH
56 [Tonsatrneo600bEMe 1 https://m.edsoo.ru/7f41al2c
57 OO0BEMIIpPaMUIBI 1 https://m.edsoo.ru/7f41al2c
58 OO0BEMIIUpPaMUIBI 1
59 OO0BEMIIUPaMUIBI 1
60 OO0BEMIIpPaMUIBI 1 https://m.edsoo.ru/7f41al2c
61 OO0BEMIPU3MEI 1 https://m.edsoo.ru/7f41al2c
62 O06BEMIIPU3MBI 1
63 OO0BEMIPU3MBI 1 https://m.edsoo.ru/7f41al2c
64 'I'COHTPOJILHaﬂ pabota o TCI?:IG 1 1
OO6BEMBI MHOTOTPaHHUKOB

[ToBTOpenue, o6o0IIeHNE
65 cucreMaTu3anus 3Hanuii. [ToctpoeHue 1 https://m.edsoo.ru/7f41al2c

CEYEHUN B MHOTOTPaHHHKE

[ToBTOpenue, o6o0IIeHNE

crucTemMaTu3alus 3HaHui. Beraucnenue
66 pacCcTOSHUM: MERKY ABYMS TOUKAMH, 1

OT TOYKH JI0 MIPSIMOMA, OT TOYKH JI0

TUTOCKOCTH, MEXIY

CKPEIIUBAOIIUMUCS TTPSIMBIMHU
67 HToroBast KOHTpOJIbHAS vpa60Ta B 1 1

paMKax MPOMEKyTOYHOU aTTecTalluu
68 [ToBTropenue, 06001IEHNE 1

cucTeMaTu3anus 3HaHni. Beruncienue
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YIJIOB: MEXKY CKpEIIMBAIOIIMMHUCS
HPSIMBIMH, MEX1y TIPSIMOU U
IUIOCKOCTBIO, AIBYTPAHHBIX YIJIOB,
YIJIOB MEXAY MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

Ne
n/n

Temaypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4YeHUS

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTtejibHbIE

pecypchl

Cdepa u map: ueHtp, paamyc,
JMaMeTp; TUIOIAAb TOBEPXHOCTH

chepnl

https://m.edsoo.ru/7f41al2c

B3aunMHoe pacrionoxxeHue chepsl 1
TUTOCKOCTH; KacaTeJIbHas TNIOCKOCTh
K cepe; momanb chepbl

https://m.edsoo.ru/7f41al2c

N3o0pakenue cdepsl, mapa Ha
miockoctr. CedyeHusiniapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yronye HUIHHIPHYECKON
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MTOBEPXHOCTH

https://m.edsoo.ru/7f41al2c

[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas u och;
IUIOIA b OOKOBOM U IMOJTHOM
MTOBEPXHOCTHU

https://m.edsoo.ru/7f41al2c

Hunuaap: ocHoBaHUS U G0KOBast
MOBEPXHOCTh, 00pa3yroIas 1 och;
ILIONIA b OOKOBOM U MOJIHOM
MOBEPXHOCTHU

https://m.edsoo.ru/7f41al2c

N306paxkenne nunuHapa Ha
IJIOCKOCTH. Pa3BépTka uimHApa.
Ceuenus nuuHApa (MIIOCKOCTHIO,
napajuieJIbHON WIn
MEePIEHANKYIISIPHONW OCH IMJIMH]IPA)

https://m.edsoo.ru/7f41al2c

KoHnueckast HOBEpXHOCTB,
o0pa3yronme KOHHIeCKOn

https://m.edsoo.ru/7f41al2c

22
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IMMOBCPXHOCTHU, OCb U BCPIINHA
KOHMYECKOM IOBEPXHOCTHU

KOHYCZ OCHOBAHME U BEPIIWHA,

9 o0pasyrolas ¥ 0Ch; TUIONIAb 1 https://m.edsoo.ru/7f41al2c
OOKOBOM M IMOJTHOM MOBEPXHOCTH
Yceu€HHbIN KOHYC: 00pa3yronme u
10 BBICOTA; OCHOBaHUs K OOKOBas 1 https://m.edsoo.ru/7f41al2c
MIOBEPXHOCTh
N300pakeHre KoHyca Ha
mIockocTh. Pa3BépTka KoHyca.
11 Ceuenns Komyca (mrockocTso, 1 https://m.edsoo.ru/7f41al2c
napajieIbHOW OCHOBaHHIO, U
IUIOCKOCTBIO, MPOXOJISAINEH uepes
BEPILUHY)
12 KomOunamms Tex spamenns u 1 https://m.edsoo.ru/7f41al2c
MHOTOI'PaHHHKOB
MHOrorpaHHHK, OTTMCAHHBIN OKOJIO
13 cdepsl; chepa, BMcaHHas B 1
MHOTOTPaHHHK HJIU B TEJIO
BpalleHus
14 KonTponbHas padbora no teme 1 1
«Tena BpareHus»
15 HOHfITHe 00 O..6 pme. OcHoBHbIE 1 https://m.edsoo.ru/7f41al2c
CBOIcTBa 0OBEMOB TeEI
16 OOBEMITIITHH IPA, KOHYCa 1 https://m.edsoo.ru/7f41al2c
17 O0béMIMIUHIPA, KOHYCA 1
18 O0béMuMIUHApa, KOHYCA 1
19 O06bEéM mapa u miomaas chepsl 1 https://m.edsoo.ru/7f41al2c
20 O06bEéM mapa u miomaas chepsl 1
21 O06BEéM mapa u miomaas chepsl 1 https://m.edsoo.ru/7f41al2c
22 [TotoOHBIE TENa B MPOCTPAHCTBE. 1
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COOTHOIICHUS MEX/Ty TUIOINASIMU
MOBEPXHOCTEH, 00bEMaMuU
MOAOOHBIX TEN

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
COOTHOIIIECHHST MEXTY TUIONIAIIMH

23 NOBEpXHOCTEH, 00BEMaMu !
IMOAOOHBIX TEN
o4 KOHTpOJ‘IBI:aH pabora o Teme"Tena 1 1
BpaIICHHUS
25 OObeMbl Tell. Pemenne 3a1ay. 1 https://m.edsoo.ru/7f41al2c
26 OObeMmbl Tell. Pemenne 3a1ay. 1 https://m.edsoo.ru/7f41al2c
27 OO6wemsl Tei. Pemenue 3amay. 1
28 OO0bemsbl Teit. Pernienne 3amad. 1
29 OObeMmbl Teil. Pemenue 3a1ay. 1 https://m.edsoo.ru/7f41al2c
30 OO0nemsbl Teit. Pernienne 3amad. 1
31 OObemsbl Teit. Perienne 3amad. 1
32 O06beMsl Ten. Pemenue 3amauy. 1
33 OO6nemsbl Ten. Perienue 3aaad. 1
34 KontpomnbHas padora 1mo teme 1 1
«O06beMBI TET.»
35 E;g:fg;i;?cmcm ne 1 https://m.edsoo.ru/7f41al2c
36 Cro)xeHre ¥ BBIUUTaHUE BEKTOPOB 1 https://m.edsoo.ru/7f41al2c
37 YMHOXEHHE BEKTOpaHAYHCIIO 1 https://m.edsoo.ru/7f41al2c
PasnosxeHue BEKTOpa 10 TPEM
38 HEKOMITJIAHAPHBIM BEKTOPaM. 1 https://m.edsoo.ru/7f41al2c
[IpaBunonapasienenuneia
Perienue 3a1a4, CBA3aHHBIX C
39 NpUMEHCHHUEM TIPABUIT ACHCTBUI ¢ 1 https://m.edsoo.ru/7f41al2c

BCKTOpaMU
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40

Pemenne 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpaMHU

41

Pemenne 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpaMHU

42

[IpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BexTopa. IIpocrelimue
3a/1a4¥ B KOOpJMHATax

43

[TpsimoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl Bexktopa. [Ipocrteiimue
3a/1a4d B KOOpJAMHATaX

https://m.edsoo.ru/7f41al2c

44

[IpssmoyronbHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue
3a/la4y B KOOpJAMHATaxX

45

VYrois Mexay BEKTOPaMH.
CkansipHO€E MPOU3BENECHNUE BEKTOPOB

https://m.edsoo.ru/7f41al2c

46

Yroa Mexy BEKTOpamH.
CkansipHO€ MMPOU3BEIECHNUE BEKTOPOB

47

VYros Mexay BEKTOPaMH.
CxkassipHO€E TPOU3BENECHNUE BEKTOPOB

https://m.edsoo.ru/7f41al2c

48

Brruucnenue YIJIOB MCXKAY
MMPSAMBIMHA 1 IIJIOCKOCTSAMU

https://m.edsoo.ru/7f41al2c

49

Brruucnenue yrioB Mexay
IPSIMBIMU U TUIOCKOCTSAMHU

50

KoopauHaTHO-BEKTOPHBII METO
IIPU PEIIEHUU T€OMETPUUYECKUX
3a1a4y

https://m.edsoo.ru/7f41al2c
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51

KoopanHaTHO-BEKTOPHBIN METO.
IIPY PELLIEHNUN T€OMETPUIECKUX
3a1a4

52

KonTtponbHas pabora o Teme
"BekTopbl 1 KOOPAUHATHI B
npocTpaHcTae”

53

[ToBTOpeHnue, 0600IICHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOpeMbI Kypca INIaHUMETPHH

https://m.edsoo.ru/7f41al2c

54

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aIus 3HAHUMA.
OcHoBHble GUrypsl, GakTsl,
TEOPEMBI Kypca INITaHUMETPUN

https://m.edsoo.ru/7f41al2c

55

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3alus 3HAHUH.
OcHoBHBIE GUTYPHI, (HAKTHL,
TEOpeMBbI Kypca INIaHUMETPHH

56

[ToBTOpenue, 06001IeHUE U
CHUCTeMaTU3alus 3HaHH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca IUIaHUMETPHH

57

[ToBTOpenue, o6odIIeHNE 1
CUCTEMAaTH3alMsl 3HAaHUM.
OcHoBHbI€ QUTYpHI, GAKTHI,
TEOpPEMBI Kypca INIaHUMETPUHN

https://m.edsoo.ru/7f41al2c

58

[ToBTOpeHnue, 06001IeHNE U
CcHUCTeMaTU3alus 3HaHH.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOPEMBI Kypca TUIAHUMETPUHI

59

[ToBTOpeHnue, 06001IeHNE U
cUcTEMAaTH3alis 3HaHUH. 3agaun

https://m.edsoo.ru/7f41al2c
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MJIAHUMETPUHU U METOJIbI UX
peleHus

60

[ToBTOpEeHME, 0000IICHUE U
cHCTEMAaTHU3alus 3HaHuH. 3aga4un
MJIAHUMETPUH ¥ METOJIbI UX
pelIeHus

61

[ToBTOpeHnue, 0600IICHNE 1
cHCTeMaTH3anus 3HaHuH. 3agaun
TUTAHUMETPHUH U METOJIbI UX
peIICHUs

62

IToBTOpEHME, 0000IICHUE 1
cHCcTEMaTHU3alus 3HaHu. 3agaun
IJIAHUMETPUH ¥ METOJIbI UX
pelICHUS

63

[ToBTOpeHue, 0600IICHNE 1
cUcTeMAaTHu3alusI 3HaHUH. 3a1aun
TUTAHUMETPHUH U METOJIBI X
peIICHUs

https://m.edsoo.ru/7f41al2c

64

[ToBTOpenue, 06001IeHUE U
CHUCTeMaTU3alus 3HaHH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTepEOMETPUHN

65

[ToBTOpenue, o6odIIeHNE 1
CUCTEMAaTH3alMsl 3HAaHUM.
OcHoBHbI€ QUTYpHI, GAKTHI,
TEOPEMBI Kypca CTEpEOMETPUH

66

Wroroas koHTpoibHast paboTa B
paMKax MpOMeKYTOUHOU
aTTecTanuuu

67

[ToBTOpeHme, 0600IIEHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH

68

[ToBTOpeHnue, 0600IIeHNE U
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‘ cucTeMaTu3alus 3HaHUI
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