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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma pabouero kypca «l'eomeTpus» 06a3oBoro ypoBHs anst ydammxcs 10 —11
KJaccoB paszpaborana Ha ocHoBe PDenepanbHOrO TOCYIApCTBEHHOTO 00pa30BaTeIbHOTO
CTaHaapTa cpeaHero ooOmero oOpa3oBaHHS, C Y4eTOM TpeOOBaHUU COBPEMEHHOTO MHPA,
NPEIBSIBISEMBIX K MAaTEeMAaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHIICKOTO OOpa30BaHUS.
Peanuzamuss  mporpamMmbel  o0ecrieuMBaeT — BJIQJIeHHME  KJIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTaBJISIIOLIMMHU OCHOBBI JJII CaMOPa3BUTHUS W HEMPEPHIBHOTO O0pa30BaHUSA, IEJIOCTHOCTH
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MO3HABATEILHOTO PA3BUTHSI TUYHOCTH 00YYArOINXCS.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh Kypca 0Oy4yeHHsT Ha ypOBHE cpenHero oomiero oOpa3oBaHUs 0O0yClOBIIEHA
NPUHIUIHAIBHOCTBIO METANPEIMETHBIX M MIPEIMETHBIX PE3yIbTaTOB 00Y4YEHUS B HAIPABICHUU
JMYHOCTHOTO pa3BUTHA OOydarommxcs, (GpopMupoBaHus (YHKIHOHATIHHOH MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUEHHSI APYTUX YYeOHBIX NUCHUIUIMH. Pa3BuTue y o0ydyarommxcsi mpaBUiIbHBIX
NpEJCTaBICHU 00 OCHOBAaX M TNPOUCXOXKICHHH TEOMETPUYCCKHX aOCTPaKIMid, COXpPaHCHUS
pPEaTbHOCTH W HICATBHOTO, XapaKTep OTPaKCHUsS MAaTeMaTUYeCKOW HaydyHOW TEHACHIUU W
IPOIIECCOB B PEaJbHOM MHPE, MECTO TCOPHH B CHCTEME HAyK W POJU MAaTEeMaTUYECKOTO
MOJICIIMPOBAHMS B HAYYHOM IMO3HAHUH U HA MPAKTHKE CIIOCOOCTBYIOT ()OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YYAILINXCS, a TaKXKe XOpollee MBIIUICHHE, HeoOXOoIuMoe s aJanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sBIsIETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaKk Kak oOOCCIeYMBACT BO3MOXHOCTh HW3YUCHHS KaK JUCIHMILTHHAPHON
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, TaK U TYMaHUTApHOU.

dopmupyeMoe JIOTHYECKOE MBIILICHHE TPH W3YYCHHH OOYYAIOUIMXCS HCIOJIB3YeT
HOHSATHBIE OCHOBBI T€OMETPUU U TIOCTPOCHUS LIENOYEK JOTMUECKUX YTBEPKACHUH Ui pelieHus
reOMETPUYECKUX 33a7ay, yMEHHE BBIJBUTAaTh W JOKa3blBaTh TMIIOTE3bl, HEMOCPEACTBEHHO
UCTIONIb3yeMbIE TIPU OMpEIeNICHHH 3a]ad €CTeCTBEHHO-HAYYHOTO IMKJIA, HAampuMmep, B Kypce
bu3uku.

YMeHne OpUeHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCEX cdepax
NeSITeIbHOCTH YelioBeka. OpUeHTaIus YelloBeKa BO BPEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
ycloBHE ero ObITHs, (popMa OTpa’keHHsl OKpYXKAloIIEero MHUpa, YCIOBUE BBITOJbI MO3HAHUA U
aKTUBHOE NpeoOpa3zoBaHMe Mpolueaypsl. Mcrnonb30BaHue NpocTpaHCTBEHHBIX 00pa30B B paMKax
pasIMYHBIX BHMJOB Y4YeOHOW W TPYAOBOW JEATEIBHOCTH SBISIETCS OJHUM M3 BaXKHBIX
npo(hecCHOHANFHO BAXKHBIX KaueCTB, MOATOMY aKTyajbHas 3afada (OPMUPOBAHUS Y YUAIIUXCS
POCTPAHCTBEHHOT'O MBINUICHHUSI KaK BHJIOB OOpa3HOTO MBIIUICHHUS - BA)KHBI KOMIIOHEHT B
MOJTOTOBKE K MPAKTUYECKOHN EATEIIbHOCTH BO MHOTHX HAIIPABIICHHSIX.

Ilens ocBoeHUsT mporpaMmMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE 00ydEHUS
— o0mieoOpa3oBaTeabHOE U OOMIEKYJIBTYPHOE pa3BUTHE OOYYAIOMUXCSA IOCPEACTBOM
oOecrieyeHUss  BO3MOXKHOCTH ~ TNPHOOpPETeHHsT U HCIOJIB30BAaHMS  CHUCTEMATUYECKHUX
TreOMETPUYECKUX 3HAHUM W NEHCTBMH, KOHKPETHBIX Mpoduiei, BO3SMOKHOCTH MPOJOJIKECHUS
00pa30BaHus 10 CIIEHUATBHOCTSM, a HE EPeXoa ¢ MPUKIATHBIM HCII0JIb30BAHHEM IT'€OMETPHH.

[Iporpamma 1o ypoBHIO Ha ©0a30BOM YpOBHE Ul YYalIMXCS CPEJHHX IIKOJ, He
UCTIBITHIBAIONINX 3HAYMTENBHBIX TPYAHOCTEH Ha YPOBHE OCHOBHOTO OOIIETO 0OOpa3OBaHMS.
Takum o6pazom, oOyuaromuecss Ha 6a30BOM ypOBHE JOJKHBI OCBOUTH OOIIHE MaTeMaTHYECKUE



3HAHHUS, CBSI3aHHBIE CO CNEUU(PUKON TeOMETpUM U HEOOXOAMMbIE AJI KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0T0, Y HUX €CTh BO3MOKHOCTh M3YYHUTh F€OMETPHUIO Oojiee rIyOoKo, eciu B
OyaymeM BO3HUKHET TOTPEOHOCTh B TEOMETPUYECKUX 3HAHHMSIX B MpodeccrnoHaIbHON
JIeSATEeTbHOCTH.

Joctiwxkenne 1eneil  pa3pabOTKu  MporpaMM C  Y4€TOM  KOHKPETHBIX — 3ajad.
[IpuoputeTHBIMU 3a1auaMu OCBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax
SBIISIIOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KYIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuEe TMPEACTABICHUS O MHOTOTPAHHMKAX M TeJaX BpalleHUS Kak o
BAKHEUIIINX MAaTEeMaTHYECKUX MOJENSIX, MTO3BOJISIONIMX OMUCHIBATh U U3Yy4aTh Pa3HbIC
SIBJICHUS] OKPYKAIOILEr0 MUPA;

e (QopmupoBaHUE yMEHHs PACIIO3HABATH HA YEPTEkKaAX, MOJCISAX U B PEAbHOM MUPE
MHOTOTPAaHHUKHU U TeJIa BPAIICHMUS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKEeHUSIX
IIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIIEHUsS OCHOBHBIX THIIOB 3a7a4; (hOPMHUPOBAHHE YMEHHUS
OPOBOAWTHL  HECJIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJ€  pEeLICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTHUECKUM COJIEPIKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEeH  oOydaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIICHUS;

e (QopmupoBanue (QYHKIMOHAILHON TPaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUSAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (opMynHpoBaTh UX Ha S3bIKE
FEOMETPUM U  CO3JaBaTb T'€OMETPUUYECKUE MOJENIH, MPUMEHSATh OCBOCHHBIN
FEOMETPUUYECKHI ammapar Jjisi perieHus MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYUCHHBIC PE3YIIbTAThI.

OTANYHUTENBHON YEPTON TPOTrPAMMBI SIBJISIETCS] BKIIFOUEHHE B KYpPC CTEPEOMETPUH B Havase
€ro M3y4eHHs 3ajad, OMpPEACIICHHBIX Ha YPOBHE JOCTIIKCHHS TIO3HAHMS, W OIpPEIACICHHBIM
o0pa3om opraHu3oBaHHas paboTa HajJ HHUMH, 4TO OOECNEeUYMBAET PA3BUTUE JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO  MBILIJIEHUS, CTUMYJIHPYET MPOTEKAaHUE WHTYUTUBHBIX IPOLIECCOB,
MOTHBHUPYET K JAJbHEUILIEMY U3YUEHHIO TPEIMETA.

[IpenmoureHue OTHAETCS OYEBHIHO-KOHCTPYKTHUBHOMY METONy OOy4YeHUs, TO €CTh
TEOPETHUECKUE 3HAHUS, UMEIONINECS B CBOEH OCHOBE YyBCTBEHHOCTH MPEIMETHO-TIPAKTHIECKOM
NeATeTbHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEJCTABICHUNW Yy yYalmuxcsi B Kypce
CTEPEOMETPUU OCYIIECTBIISETCS 3a CUET PEIICHHS 3a7ad 10 CO3/IaHHI0 TMPOCTPAHCTBEHHBIX
00pa3oB W 3a7a4 TO OIEPUPOBAHUIO TPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue o00pasa
MPOUCXOAUT C OMOPOM Ha HATVISIHOCTb, a OINEPUPOBAHHE —B YCJIOBHUSX OTBJICUCHUS OT
HaIJISIIHOCTH, MBICIIEHHOT'O U3MEHEHUS €r0 UCXOJAHOTO COACPKaHUS.

OcHOBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHuKny, «IIpsiMbie U TIOCKOCTH B IPOCTpaHCTBEY, «Tena nHTemnekTay, «BekTopsl u



KOOpPAMHATHI B MPOCTPAaHCTBE». POPMUPOBAHNE JIOTHYECKUX YMEHUIN NTPOUCXOIUT HE TOJBKO I10
coJiepKaTeNbHOM JTMHUM, HO | 10 roJjaM 00yueHHs Ha YPOBHE CPEIHEro 00Iero oopa3oBaHuUs.

Conepxanne o00pa3oBaHMs, BKIIIOYas IMPEIMETHBIE pPe3yJIbTaThl OCBOEHUS paboueit
POTPaMMBI, PACIPEeIEHHBIM 110 TOAaM O0y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI
BJIQ/ICHUE TIE€OMETPUYECKUMHM TMOHSTUSMHM M HABbIKAMU OCYLIECTBIISJIOCH IIOCTENIEHHO U
HOCTYNATENbHO, C COOJIOACHUEM MPUHIMIIOB MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAaHUS ObLIN
ONpesieIeHbl B CUCTEME TI'€OMETPUUYECKUX MPEJCTABICHUM OOydYarolMXCsl, paclIMpeHus HU
yIOpCTBa, 00pa3yst IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE
Ha usyuenue crenenu orBogutcst 2 yaca B Heaento B 10 kimacce u 1 yac B Hepento B 11
KJ1acce, BCero 3a jiBa roga oOyuenus - 102 y4eOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble 1 pOBHBIEC B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpun. Touka, npsMas, II0CKOCTb, MpOocTpaHCcTBO. [lonsaTre
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMbI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHOE pacnosiokeHue NMpsMBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, NTapAJUICIbHBIE U
cKpemuBampomuecss npsamsle. llapamnensHOCT NpAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleibHblEe NPSMBIE B IPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; MApaUIEIBHOCTh
IOPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPABJICHHBIMM CTOPOHAMH; Yrojl MEX1y NpSAMBIMH B
npoctpancTBe.  llapamienpHOCTh  IUIOCKOCTEH:  MapajuleNibHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. IIpocreiiue npocTpancTBEHHbIE (UIYpBl Ha MIIOCKOCTU: TETPA’Ip,
KyO, Mmapajuiesenumes; NocTpoeHNe CeYeHuil.

[lepneHAUKYIAPHOCTE MPSAMOM W IUIOCKOCTH:  NEPIEHAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH TIPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM M IINIOCKOCTBIO; ABYTPaHHBIM yrol,
JIMHENHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKIHs (GUIrypbl Ha IUIOCKOCTb.
IlepneHAUKyYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHAUKYIIAPHOCTU ABYX IUIOCKOCTEN. TeopeMa
0 TPEX MEPIECHIUKYIIApaXx.

MHuororpanHuKu

IlonsiTME MHOIOTrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKJIbBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: N-yrospHas pu3Ma; rpaHy
Y OCHOBAHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAs IPU3MbI; OOKOBas U MOJIHASA MOBEPXHOCTH PU3MBIL.
[Tapamnenenunen, IpsAMOYTOJBHBIN NMapajljielIenuIes U ero cBorcrea. IIupamuaa: N-yromapHas
nupamMpia, TpaHM W OCHOBAHHME NHpaMHbl, OOKOBas W TOJHAs IMOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIPDAHHUKA; MPAaBWIbHAS IIPU3Ma U IIpaBUIIbHAS
nUpaMy/Ia; MpaBUIbHAs TPEYrojibHas MUpaMUa U MPaBUIIbHBIA TeTpasap; Kyo. [IpeacraBienue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’ap, JoJAeKa’Ap M ukocadap. CedeHus OpusMbl U
MApaMUIBL.



CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuaax, napauienenuneaax, npaBuiIbHbIX MHOTOTPAHHUKAX.

Brrurcnenue 351eMEeHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yriel [Inomans 00KoBOIA
MIOBEPXHOCTH M TOJIHOW MOBEPXHOCTH NPSMOW MNPHU3MbI, IUION[AJb OCHOBAaHWM, TEOpema O
OOKOBOH IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH W TOBEPXHOCTH
NPaBWIBHON NMHUpaMuAbI, TeopeMa o Iuloum@aau yceuéHHoil nupamunbl. [loHstHe 06 o0bEMe.
O0bEM UpamMuIbl, MPU3MBIL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHMSI MEXAY IUIOIIAISIMU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas IMOBEPXHOCTb, OOpasyloollue IWIMHIPUYECKON IOBEPXHOCTH, OCh
LWIMHAPUYECKOH MoBepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yrolye KOHHYECKOH IOBEpPXHOCTH, OChb W BEpUIMHA
KOHMUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpa3yrolias U OCh; IUIONIAJb
OOKOBOW W TIOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAJh IMOBEPXHOCTH cdepbl. BizanmHoe
pacmonoxxenue chepsl U IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka UIMHAPa U KOHYCA.

KomOuHanmu Tten BpallleHHss M MHOIOIPAaHHMKOB. MHOTOTpaHHHMK, ONHCAHHBINM OKOJIO
cdepsl; chepa, BOMCaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIIECHUS.

[Tonstue 06 o0bEme. OcHOBHbIE cBoOWcTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSMOYTOJIBHOTO Mapajienenunena u ciaeactsus u3 He€. O0béM nuMaMHApa, KoHyca. O0bEM
mapa v miomass chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMIAAAMU IMOBEPXHOCTEH,
00BbEMaMHU TOJIOOHBIX TEJI.

Ceuenust mwmmHApa (MapaUIeIbHO ¢ TEPICHAUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXO/AIIee Yepe3 BEPIIMHY), CeUeHHs 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTH U B mpocTpaHcTBe. Cllo’KeHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha uucio. Pa3noxkeHue BeKkTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenue 3a1ay, CBI3aHHBIX ¢ IPUMEHEHUEM MPaBUII IEHCTBUM C BEKTOPAMHU.
IIpssmMoyronbHas cucremMa KOOpAHMHAT B InpocTtpaHcTtBe. KoopamuHarel Bekropa. IIpocreimue
3aJaud B KOOpJIMHATaXx. Yroia Mexay BekTopamu. CkalspHOe NpPOHU3BEICHHE BEKTOPOB.
Bbrauciienre yriaoB Mexay MPSMBIMH M TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METO/ IpH
pELIeHUH T€OMETPUUYECKUX 3ajay.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mnpenMera «MaremaTHKa»
XapaKTEepU3YIOTCS:



I'paiknanckoe BocnnuTaHue:

C(OPMHPOBAHHOCTBIO TPAKAAHCKON MO3MIMK OOydYaloOIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOILIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUH C UX (PYHKIHMSIMHU U Ha3HAYCHHEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKOM TpakIaHCKON MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOSLIEMY POCCHUHWCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCUHCKHMX MAaTeMaTUKOB M POCCUMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHMEM JIyXOBHBIX IICHHOCTEH pPOCCHICKOrO Hapoaa; CPOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYUBOTO OYyIyIIEroO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKJIHOYas JCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUN, PpacCy IECHUH; BOCIPUUMHYHUBOCTBIO K
MaTeMaTUYECKUM acIeKTaM pa3/InYHbIX BUJI0B UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTHYeCKWe 3HAaHUS B HHTepecax
3I0pOBOT0 W 0Oe30macHoro oOpasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOAaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NPH 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIILHON
JEATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K PazIUYHbIM
chepam npodhecCHOHATILHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa30BaHHUIO H
caM000pa30BaHUIO0 Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pELIEHNHN IPAKTUYECKUX 3a/1a4 MAaTEMAaTHYECKOW HaIIPaBJICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO HKOJIOTMUECKON KYJIbTYpbl, NOHUMAHUEM BJIMSHHUS COLUAIbHO-
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHHUE NPUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM
NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHEeHTalMed Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHus 3a7iad B 00JIacTU OKpYXaroule cpesbl, MIIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI1 OKPYKAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YEJI0BEYECKON JIEATENIBHOCTH, ITANOB €€ Pa3BUTH U 3HAYMMOCTH JUISl Pa3BUTHS LIMBUIN3ALINN;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTH4YeCKOW KyIbTYpOH KaK CpEeJACTBOM IO3HAHUS



MHUpPA; TOTOBHOCTBIO OCYIIECTBJISTH MPOEKTHYID M HCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHAWBUIYAILHO U B TPYIITIE.
METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHS IPOrpaMMBbl Y4eOHOTO mpenMera «MareMaTukay
XapakTEpU3YIOTCd  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHLIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vuueepcanvnvie nosnasamenvhvle oeticmsus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBus:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEeMaTHUYEeCKUX OOBEKTOB,
MOHSITHI, OTHOIICHWUH MEXAY MOHATUSMU; (OPMYIUPOBATH OIMPEACICHUS TOHSATHH;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUHU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JMAHHBIX, HAOJMIOACHUSIX W YTBEPKACHUSX; MpeAsaraTb KPUTEPUH MAJISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

e JlefaTh BBIBOJIBI C HMCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPIKIACHHM (TIPSIMBIE
U OT TMPOTUBHOTO), BBICTPAUBATh AaAPryMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHs] y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOASIINN C YIETOM CaMOCTOSITENIEHO BBIJICTICHHBIX
KPUTEPUEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBHA:

® UCIOJB30BATh  BONPOCHI  KAaK  HWCCIEAOBAaTENBCKUH  WHCTPYMEHT  TIO3HAHUS;
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3UIIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oObeKTa, SBIEHHS, Tpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SIBICHUSMH, MPOIIECCAMHU;

® CcaMOCTOATENbHO (HOpMyNIHUpOBaTh OOOOIMIEHHS U BBIBOABI 1O  pe3yjbTaTaMm
MPOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® TIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TPEATION0KECHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

®  BBIABIATH JACPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX I OTBETa HA BOIPOC U
JUTSL pEIICHUS 3a1a4H;



BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIW3UPOBATH,
CHCTEMAaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPENCTaBIATh €€ B Pa3iMYHBIX (opmax,
WITIOCTPUPOBATh IpadMuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbBLE OeliCmaus, 00ecneuusarom chopmuposanHocnms

COYUATILHBIX HABBIKOB 00YUAIOUJUXCSL.
Oo0menue:

BOCIIPUHHUMATb U (bOpMy.HI/IpOBaTB CYXXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAIMU
OOIEHHS; $ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M
NMCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJy PEIICHHsS 3a/1a4ui, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pemraeMoi  3aJauM, BBICKA3bIBaTh WJCH, HAIEJICHHBIE HA IIOWCK PEIICHHS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMU JPYrUX YYacTHHKOB JHAajora,
00HapY)KMBaTh pa3jInire U CXOJCTBO MO3UIMHI; B KOPPEKTHOH dopme hopMynnpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPE/ICTAaBIATh PE3YNIbTAaThl PEHICHHs 33aJaul, YKCIIEPUMEHTA, UCCIEIOBAHUS, IPOCKTA;
CaMOCTOATENIFHO BBIOMpPaTh ()OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAllUd U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

INOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WMHAMBUIYAIbHOH pabOThI
OpU pelIeHuH Y4YeOHbIX 3a/a4; NPUHUMATh Ieb COBMECTHOM JeATEeNbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM pabOTHI, pacmlpeneisiTb BHIBI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TpoOILECC M pe3ynbTaT paboThl; 0000IIaTh MHEHHS
HECKOJBKHX JIIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CykAeHUsI, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacThb pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAa B OOIIHIA
MPOJIYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pecynsamuensie Oeticmeus, obecneuusaiom Gopmuposanue cCMulCi08bIX

YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusanus:

COCTaBJIATh IJIaH, aJlTOPUTM pPELISHUs 3aJaul, BHIOMPATh CIIOCOO pelIeHust ¢ yuéTom
UMEIOIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

BIIJICTh HABBIKAMH TIO3HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEHUCTBUI M MBICIUTENBHBIX IPOLIECCOB, WX pPE3yNbTAaTOB; BIAAETh CIOCOOAMH
CaMONPOBEPKH, CAMOKOHTPOJI MpOolecca M Pe3yJibTara PElICHUs MaTeMaTUYeCKOU
3a7a4u;



® [peABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUWBAaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH IPUUYMHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIICHUN I€OMETPUYECKHUX
3ajad.

OnepupoBaTb MOHATHSMHU: MAPAVIENBHOCTh U MEPHEHAUKYISPHOCTh HPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloIokKeHne NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYIPaHHBIA Yroj, TpaHd JABYI'PaHHOIO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYrPaHHOTO YIJIa; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBINYKJIBIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTth OCHOBHBIE BUJbl MHOTOIPDAaHHUKOB (MHMpaMuja; IpusMa, NpsMOYTrOIbHBINA
napasuienenunes, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKHM, BBIOMpass OCHOBaHUS I KiaccU(UKaLUu
(BBINYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKHU; IPABUJIbHBIE MHOTOIPAaHHUKHU; IMpsMbIE U
HaKJIOHHBIE IPU3MBI, ApaAJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4eHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEI0B.

Crtpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpaslaMm HIu
QIropuT™MaM, IMPUMEHAS HW3BECTHBIE AHAJIUTHUUECKUE METOJBl IPU PEUICHMHM CTaHAAPTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHME PACCTOSHUM MEXAY ABYMs TOYKaMH, OT TOYKH IO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpaslaMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IMPU PEHIeHUH CTaHAapTHBIX
MaTeMaTUYECKUX 33Ja4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUBAIOLIUMUCS NPSMBIMH, MEXIY
NPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTE MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (GOopMys; BBIYMCIATH COOTHOIIEHHS MEXIY IUIOMAAIMU IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb NOHATUSAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IIJIOCKOCTh
CUMMETPHUH; LIEHTP, OChb U TIIOCKOCTh CHMMETPHH (DUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeJCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.



[lpuMeHsATh TeoMeTpuuYecKhe (aKThl JJIsi PEHICHUs CTEPEOMETPUYECKUX 3ajad,
npeamnojgararomux HECKOJIbKO IMaroB PCIICHHA, CCJIW YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh IpoCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1au.

[IpuBOAMTH TpPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTCH B TPHPOAEC U IKH3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh PEAlbHBbIC CUTYAIlMHd U
NPUMEHATh M3YYCHHbIE TMOHATHS B  TpOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chOopMyITHUPOBaHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HMCIOJIb30BAHHEM I'COMETPHUUCCKUX TMOHSATHH U TCOPEM,
amrmapara ajireOpbl; peniath MPaKTUYCCKHUE 33/1auu, CBSI3aHHbIC C HAXOXKICHUEM TeOMETPUYCCKIX
BCIIMYHNH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIMHAPHYECKAs MMOBEPXHOCTb, oOpazyroriue
WIMHAPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrOIINe KOHUIECKON
MOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJ BpalllEHUS.

KrnaccugunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CEIMCHTA,
IIAPOBOM CJIOHM, OCHOBAHKE IIIAPOBOTO CJIOs, BBICOTA IIAPOBOTO CJIOS; MAPOBOM CEKTOP.

Bbruuciiate 00bEMBI U TUIOMIAJNA TIOBEPXHOCTEH Te BpAIlCHUS, TCOMETPUUCCKUX TEN C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIA B chepy M OMHCAHHBIIM OKOJO
cdepsr; chepa, BIECaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

BbUuCIATE COOTHOMICHHSI MEXIy IUIOIAASIMH TOBEPXHOCTEH M 00BEMaMH IOJTOOHBIX
TeJL.

N300paxkaTh n3ydaemble (QUTYphl OT PYKH H C TPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHusl.

W3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MpeICTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHUS BEKTOPOB U YMHOXKECHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00JIa/1al0T.

[TpuMeHsTh IpaBUIIO Mapaielenuea.

OnepupoBaTh MOHATUAMH: JEKAPTOBBI KOOPAMHATHI B INPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXIy BEKTOpaMH, CKaJIIpHOE
IPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MTPOU3BEACHNE BEKTOpA Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BEICHUE, PACKIIAIBIBATE BEKTOP 110 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.



3aaBaTh MIOCKOCTh YPaBHEHHEM B JICKAPTOBOW CHCTEME KOOPAMHAT.

[TlpumensaTp reomerpuueckue (akTbl Ui PEHICHUS CTEPEOMETPHUECKUX — 3ajad,
npeamnojgararomux HECKOJIbKO IMaroB pCIICHHA, C€CJIM YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

Pemrate mpocreiiine reOMeTpUUCCKUE 3a/1a4M HAa TIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemarh 3agayn Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOIICHHH W HAXOXKICHHUEC
rE€OMETPUYECKUX BEIMYHMH MO0 00pas3iiaM WM alrOpUTMaM, HPUMEHsS W3BECTHBIC METOJbI MPH
pEIICHUH CTaHIAPTHBIX MATEMATUYCCKUX 33/1a4.

[IpuMeHATs IpOoCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1au.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh pealbHbIC CHTYalldd H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TPOIECCE TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
copMyIHMPOBaHHON MPOOJIEMBbI, MOACIMPOBATh peEalbHbIC CHTYyal[id Ha SI3bIKE I'€OMETpPHUH,
UCCIIeI0BaTh MMOCTPOCHHBIC MOJENIN C HMCIOJb30BAHHEM T'€OMETPHUCCKHX TOHSITHH M TEOpeM,
arrapara aﬂre6pLI; peuiaTh MPAKTHUYCCKUC 3aa4U, CBA3AHHBIC C HAXOXICHUCM I'COMCTPUUCCKHUX
BCJIIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/n I — Beero Kourpoasubie Ilpakruueckue (uupposbie)
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcesbl
1 BBenenue B ctepeoMeTpuio 10 Poceniicias JIIEKTpoHas
mkona https://resh.edu.ru/
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 Poccuiickas anekTpoHHas
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEMH mkosa https://resh.edu.ru/
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 Poccuiickas snexkrpoHHas
IIOCKOCTEH mikosa https://resh.edu.ru/
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 Eli(:;anﬁzz}; ?Z’ZI;EZ(;II{JHE
Poccuiickas anekTpoHHas
> Muororpaiict 1 L IIKOJIa https://reshizdu.ru/
Poccuiickas anexkTpoHHast
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 nkona https:/ /reshi du.ru/
7 [ToBTOpEHME: CeUEHUS, PACCTOSHUS U YTIIbI 4 1 Poccniickas S1eTpotias
mkona https://resh.edu.ru/
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrposnbubie IIpaktnueckne  (uuppoBbie)
n/n NPOrpamMMbl Bcero
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
Poccuiickas anexkTpoHHas
1 T 12
ci14 BpaTieHiA mkona https://resh.edu.ru/
Poccuiickas anekTpoHHas
2 O6bé 5 1
PEMBLTER mkona https://resh.edu.ru/
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 Poccniickas s1exTpotias
P PA poctp mkona https://resh.edu.ru/
4 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3AIUS 7 1 Poccuiickas anekTpoHHas
3HAHUH mkona https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 0
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INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabnbie  IIpakrnyeckue
Bcero U3y4YeHHs o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, TMpsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuia nzo0pakeHus 1 bubnuotexa [JOK
Ha PUCYHKaX: W300pa)KeHUs IIOCKOCTEH, https://m.edsoo.ru/aecc77cd
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIrHbI OTpPE3Ka
[TonsTHs: nepecekarouecs MIOCKOCTH, 1 bubnnorexa [HOK
NepEeCceKaroIInecs MpsMasi U TIOCKOCTh https://m.edso0.ru/2d8a9¢99
[MonsTHA: IepeceKaroIuecs IOCKOCTH, 1 bubnmnorexa LIOK
nepeceKaroIrecst mpsMasi ¥ II0CKOCTh https://m.edsoo.ru/db685e73
3HAaKOMCTBO ¢ MHOIOI'DaHHUKAMHU,
5 P 1 bu6mmoreka [IOK
n300pa’keHre MHOTOTPAaHHUKOB Ha
P P https://m.edso0.ru/a6395%d
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKax
HavaneHbie cBeeHus o Kkyoe u
" Y 1 bubnuotexa [JOK
MUpaMyUIe, UX pa3BEPTKH U MOJIEITH.
P Pasep https://m.edso0.ru/b30dff38
CedeHust MHOTOTPaHHUKOB
HauanbHble cBefieHus o0 KyOe u
N Y 1 bubmuotexa [JOK
MUpaMUie, UX pa3BEPTKH U MOJIEITH.
P Paseep https://m.eds00.ru/3d8ffd32
CeueHnss MHOTOTPaHHUKOB
[TonsaTne 06 akCHOMaTHYECKOM
bubmuoreka [JOK
MOCTPOSHUH CTEPEOMETPUU: AKCHOMBI 1

CTCPCOMCTPHHU U CICACTBUA U3 HUX

https://m.edsoo.ru/0ccbcéfe
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IToHsATHE 00 AKCUOMATUYECKOM

8 IIOCTPOEHUU CTEPEOMETPUN: AKCHUOMBI bubmorexa HOK
p p pHit: https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
I1 0
9 H:cHTHToHeiISIH iizﬂzr;Z? ng‘((;fCHOMH bubmorexa [IOK
P P PHH: https://m.eds00.ru/65¢c6b106
CTEpEOMETPHUU U CIEACTBHSI U3 HIX
I1 e 00 e
10 | mocrpoess erepeonerpma: axcHoM: BuGiorera LIOK
p P pHH: https://m.edsoo.ru/258fc245
CTCPEOMETPHUH U CICACTBHSI U3 HAX
B3anMHOe pacnoioskeHHe MPSIMbIX B
MIPOCTPAHCTBE: MepeCceKarouecs, bu6mmoreka [IOK
11
napajuie/ibHbIe U CKPEIIHBAIOIIHECS https://m.edso0.ru/1a2520f6
psIMbIC
[TapanienbHOCTh IPSIMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE: MapaJlICIbHBIC TTPSMBbIC bu6mmoreka [IOK
12 .
B IIPOCTPAHCTBE; MapaIIIETbHOCTh TPEX https://m.edso0.ru/93ad36b3
MIPSIMBIX
n o
I
p vp - ap https://m.edsoo.ru/ee1d19b9
MPSIMOM U TUIOCKOCTH
14 VTIIBI ¢ coHApaBIeHHBIMU CTOPOHAMHA bubmorexa [JOK
P P https://m.eds00.ru/9f4071b9
15 Vior Me OCTPAHCTEE bubmuorexa [JOK
rOJI MEXY IPAMBIMH B 1T HCTB
ALy ip poctp https://m.edsoo.ru/fe733862
16 Vroa Mexay NPSAMBIMU B IIPOCTPAHCTBE bubmorexa HOK
Ay TP pocTp https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB TIOCKOCTEN: bubnnorexka [JOK

mapaJjiCJIbHBIC IIJIOCKOCTHU

https://m.edso0.ru/2e18f255
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bubmuorexa [JOK

18 CBoiicTBa napajjIeIbHBIX IIOCKOCTEN httos://m.edso0.ru/e504d656
[Ipocreiine NpoCTpaHCTBEHHBIE
19 q)grypm Ha nnolzzfcocl;n: TETpa’Ip, Kyo bubamorexa LIOK
T https://m.edso0.ru/4a28dc02
napajuiesienunes
. bu6mmoreka [IOK
20 Hoctpoeie cetteriit https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceueHuit Bubmiorexa LIOK
https://m.edsoo.ru/ec26fe5d
KonTponbhas padora no teme "lIpsamblie
22 u nnopcxocm BpHpOCTpaHCTBe. ’ bubamorexa IOK
. https://m.edsoo.ru/9a0a9e56
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTER"
IlepneHIMKYIAPHOCTD NPSIMON U
23 HJIECKO(;Z’[[I/II};IeppHeHI[I/IKyIJ)IﬂpHI)Ie psIMbIe bubmorexa IOK
https://m.edsoo.ru/b19f6a5d
B [IPOCTPAHCTBE
24 [IpsiMble mapainienbHble U bubnuoreka [IOK
NEePIEeHUKYIISPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIEe U bubnnoreka [JOK
HEePICHUKYIISPHBIC K TJIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHAMKyJISpHOCTH IPSIMOU bubnnorexka [JOK
¥ TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyJISPHOCTH IPIMOU bubnuoreka [IOK
1 TIJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npssMON NepHIEHAUKYISIPHON bubnnoreka [JOK
IIOCKOCTH https://m.eds00.ru/635¢5087
29 TeopeMa 0 npsAMOU NEepIEHIUKYIISIPHON bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMOil NepHEHAUKYIAPHON bubnuorexa [IOK
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IUIOCKOCTH https://m.edsoo.ru/7d18834b
[Iepne e:
3L pacetomie or tom o maocroern borer LIOK
P 9 ’ https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSMOM JI0 IMIIOCKOCTH
2 paostomueor ok 10 ocrcers buGiorera LIOK
P f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH
I1 :
33 pacerossmc ot roukn 10 niockocH biGuorera LIOK
P f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSIMOM J0 TUIOCKOCTH
IT :
3 paceromie or tout 10 rrockoern bubmorera LIOK
P 9 ' https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM J0 TUIOCKOCTH
35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXKIY bubnuotexa [JOK
NPSIMOY M TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yIroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYTPaHHOTO yTJa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubnnoreka [HJOK
JBYTPaHHOTO yTJja https://m.edsoo.ru/c7c777ed
IT 78
I
P Vp ATV ek https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
o | mEmme—
p up FIHKYIEP ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepnieHTUKYISIPHOCTD MIIOCKOCTEH: BuGmiorexa LIOK
40 MPU3HAK MEPICHIUKYISIPHOCTH ABYX

IJIOCKOCTEN

https://m.edsoo.ru/ba75dc57
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bubmuorexa [JOK

4 Teopewma o TpEx mepreHAKyIAPaX https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NMeprneHANKYIIpax bubmorexa LIOK
https://m.edsoo0.ru/52188a7d
43 TeopeMma o Tpéx nepHeHANKYIApax bubmmorexa LIOK
https://m.edso0.ru/9f246736
Konrponsnas pabora mo remam
44 "IlepnieHAUKYIAPHOCTD IPSIMBIX U bubmuorexa [JOK
riockocteit" ¥ "Vl MeXTy MPSMBIMU https://m.edso0.ru/5b971ef3
Y IJIOCKOCTSMU"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTBI MHOTOTPAHHHUKA, BBITYKIIBIE U bubnuorexa [JOK
45 5
HEBBIIYKJIbIE MHOTOTPaHHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: N-yroybHas Mpu3Ma; TpaHu |
46 OCHOBAHHMS MIPU3MBI; IpsAMast U bubnuotexa [JOK
HAKJIOHHAS! TPU3MBbI; OOKOBAs M MOJTHAS https://m.edsoo.ru/b4ad63ad
MMOBEPXHOCTD MPU3MBI
[Tapannenenumnen, npsaMOyroJIbHBIN bubnuorexa [JOK
47 .
napasuiesIeIuIe]] ¥ ero CBOWCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas nupamuaa, TpaHu
48 Y OCHOBaHUE MUPaMUIbl; OOKOBAs U bubnunoreka [JOK
TIOJTHAS! TIOBEPXHOCTH MTUPAMHU/IBI; https://m.edsoo.ru/fblcdOab
MIpaBWIbHAS U yCEUEHHAS THPAMHUJIa
[IpaBuIIbHBIE MHOTOTPaHHUKH: TTIOHSITHE
49 MPaBIJILHOTO MHOTOTPAHHUKA, bubnmoreka [JOK

IIpaBHJIbHAs IpU3Ma U IIpaBUJIbHAA
nupamMuja; rmpaBujbHasd TPpCyrojibHas

https://m.edso0.ru/074c8865
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MMpaMu/ia U MPaBUIIBHBINA TETpadap; Kyo

HpeI[CTaBJ'IeHI/IC O IMPpaBUJIBHBIX

50 MHOT'OTPaHHUKAX: OKTa3Ap, AOJIEKadip U Bu6mnorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
UKOCadIp.
CumMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, IPSIMOU
51 IIOCKOCTH. :‘)J'IeMeHT;I (I:)HMMe;pI/IH B bubmmorexa LIOK
https://m.edsoo.ru/b9e777d9
UpaMuIax, napauienenurenax,
MIPABWIBHBIX MHOTOTPaHHUKAX
Brruncnenue s1eMeHTOB
52 MHOT'OTPaHHUKOB: pEOpa, JuaroHaaIn bubmmorexa LIOK
’ ’ https://m.edsoo.ru/6cdbecef
yTJIbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 MOJIHOM MTOBEPXHOCTHU MPSIMOU MPU3MBI, bubnnoreka [JOK
IUIOIIAb OCHOBAHHIA, TEOpeEMa 0 OOKOBOM https://m.edso0.ru/37d84157
MOBEPXHOCTHU MPSIMOM TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 IIOBEPXHOCTHU MIPABUIILHON MUPAMUIBL, bubnuoreka [IOK
TeopeMa o IO OOKOBOM https://m.edso0.ru/5603e30b
IIOBEPXHOCTU YCEUEHHOU MTUPaAMUIBI
55 KonTponbHas pabota no teme bubnnoreka [JOK
"MHororpaHHUKH" https://m.edso0.ru/a95f5c04
N bubmuorexa [JOK
56 | Iomirue 06 obucue https://m.eds00.ru/7ad0020b
" bubnmoreka [JOK
> OGbEm mupavi et https://m.eds00.ru/235171b3
58 O0BEM nupamMuIbI bubmmorexa LIOK

https://m.edsoo.ru/f47dfefd
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bubmuorexa [JOK

59 O0bEm mpami et https://m.edso0.ru/79¢10312
bubmuorexa [JOK
60 O6Bé
DEM HTHpAMIAH https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 O06ne
DEM TIPHSMEL https://m.edso0.ru/79853608
bubmuorexa [JOK
62 O06Bé
EM TPHSMEL https://m.edso0.ru/1e053890
bu6mmoreka [IOK
63 O0Bé
DEM TPHSMEL https://m.edso0.ru/482d3f51
64 KonTponbnas pabota no teme "O0bEMBI bubnnoreka [JOK
MHOTOIPaHHHKOB" https://m.edso0.ru/28a6573c
65 E/IOCBTTe(;\/IpaeTI;IZ? (Ifloflil:zf;le ITocTpoenue bubmmoreia LIOK
. B ] P https://m.edso0.ru/098bedad
CEYCHHI B MHOTOT'PAaHHHKE
[ToBTOpenue, o6o0IIEHNE
cucTeMaTHu3anus 3HaHui. Berancienne
66 PAcCCTOSTHUM: MEXIy ABYMs TOUKaMHU, OT bubnnoreka [JOK
TOYKH JI0 IPSMOM, OT TOUKH 10 https://m.edsoo.ru/f7792ba9
MJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS
MPSIMBIMU
bu6mmorexa [IOK
67 14 0
TOroBait KOHTpOJbHad pabota https://m.edsoo.ru/b9146bc0
IToBTOpenue, 0600ICHNE
cucTeMaTH3anus 3HaHuH. Beruncienne Bu6morexa LIOK
68 VTJIOB: MKy CKPEIIHBAIOIITIMICS

MPSIMBIMH, MEXIY IPSIMOMN U
IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB

https://m.edso0.ru/56765e8b
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MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10

I[MPOT'PAMME 08 > 0
MNOYPOYHOE IINIAHUPOBAHHUE
11 KJIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3jeioB U TeM Hara
Kontpoabnbie IIpakTHueckue (uuposbie)
n/m  NporpamMmbl Bcero U3y4eHust
padoThI padoThI o0pa3oBaTe/bHbIC
pecypcsbl
Cdepa u map: HeHTp, pajanyc, TuaMeTp; 1 bubnuorexa [JOK
IUTOINAb TOBEPXHOCTH CEPHI https://m.edsoo.ru/0341bc2b
B
3aMMHOE PaCIOJIOKEHUE CPEPhI U Butmnorexa LOK
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl
N306
amostoers. Covt e MT 1 bimorera LIOK
’ pe- https://m.edsoo.ru/bc15f72
(kmactep)
[Hunuaapudeckas MOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKOI 1 bubnmnoreka [JOK
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubnmoreka [JOK
IUTOIA b OOKOBOU M MOJHON https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N300paxkeHne MUINHIPA HA TTIOCKOCTH. 1 Bubnuotexa LIOK
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Pa3Béprka unnunapa. Ceuenus
LWIMHApPA (IUIOCKOCTBIO, MapajuleIbHON
WIY TIEpIEeHIUKYIPHON OCH WINHAPA)

https://m.edso0.ru/016e25eb

Konnueckas moBepxHOCTh, 00pa3yromme

7 KOHHUYECKOHN MOBEPXHOCTH, OCh U bubmorexa LIOK
p . https://m.edsoo.ru/c94ba09b
BEpIIMHA KOHUYECKOW TTOBEPXHOCTHU
K :
8 | obpasytoma  oce: mroas SoxoRof BuGamotexa LIOK
P yvlom > THIOTHaA https://m.edso00.ru/897dd3b2
MTOJIHOM ITOBEPXHOCTH
VYceué 7 : 00
S O BuGnuorea 110K
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHre KOHyca Ha TIOCKOCTH.
Passé .C
o | e Coumt oy
> 114p . https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
Yyepe3 BepIINHY)
11 Komb6unamnus ten BpamieHus u bu6nmoreka [IOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
M N
o | o oo
PRl pa, https://m.eds00.ru/0b136158
MHOTOTPaHHHK WJIX B TEJIO BPALICHUS
13 [Tousitue 06 00BéMe. OCHOBHBIE bu6mmoreka [JOK
CBOICTBA 0OBEMOB TEI https://m.edso0.ru/26a03fb7
bubmuoreka [JOK
14 S
Oweém umHApa, KoHyca https://m.edso0.ru/5513d87b
buo OK
15 O6bEM mapa ¥ miomaab chepol nommorexa

https://m.edsoo.ru/d189bde2
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[TogoOHEbIe Tena B MPOCTPAHCTRE.

bubmuorexa [JOK

16 COOTHomeHHiI Memf[y HAOTHAIMIT https://m.edsoo.ru/810cfleb
IIOBEPXHOCTEH, 00bEMaMU IOJOOHBIX Tel
17 Konrponsnas padora no remam "Tena bubmmoreka [IOK
BpauieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE bubamorexa LIOK
https://m.edsoo.ru/5caefclb
19 CroxeHne ¥ BHIYUTaHUE BEKTOPOB bubamorexa IOK
https://m.edsoo.ru/23f4f089
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 Bubmiorexa LIOK
https://m.edsoo.ru/dee379eb
Paznoxenue Bexropa 1o Tpém
21 HEKOMITJIaHAPHBIM I]:eKTOp%IJ.)M. ITpaBumno bubamorexa IOK
https://m.edsoo.ru/a28fd74e
napajuiesienuneaa
Pemienue 3aay, CBS3aHHBIX C
22 HpI/IMeHeHI/IeﬂM I"IpaBI/IJ'I NEUCTBUH C bubamorexa IOK
https://m.edso0.ru/5a827900
BEKTOpaMHU
93 KoopanHaTHO-BEKTOPHBIN METOI ITPU bubnnoreka [JOK
OIPEICTICHUN TEOMETPUICCKUX 3319 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cuctema KOOpAUHAT B
24 HII))OCTPZI;ICTBG. Koopaunatst ff)eiTopa. Brbmiorexa LIOK
8 https://m.edso0.ru/48db7058
[Ipocreiimue 3a1aun B KOOpAUHATaX
VYron mexay Bektopamu. CkansipHOE bubnmnoreka [JOK
25
MIPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexay OpsIMbIMH U bubnnoreka [JOK
IUIOCKOCTSAMU https://m.edsoo.ru/8efbe78e
97 KonTponbnas pabota no teme "BekTopsl bubnnorexka [JOK

Y KOOPAMHATHI B MPOCTpaHCTBE"

https://m.edsoo.ru/77c22fc5
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[ToBTOpeHUE, 0600IICHNE 1

28 cucreMaTusanus 3Haduii. OCHOBHEBIE 1 bu6mmoreka [IOK
burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpEeHME, 0600IIEHNE 1
29 cucreMaTtu3aius 3Hanuil. OCHOBHbIE 1 bubnmoreka [JOK
burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
IToBTOpenue, 0600IIEHNE U
30 CI/ICTeMpaTI/BaIII/ISI 31$HH1?1. 3anaun 1 Bubnuorexa LIOK
https://m.edso0.ru/7491efe0
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
IToBTOpenue, 0600IIIEHNE U
31 CI/ICTel\faTI/BaIII/ISI 31:;111/1171. 3amaun 1 bubmmorexa [JOK
https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
32 cuctemaTusaius 3HaHui. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
33 HToroBasi KOHTpoOJbHASA paboTa 1 bubnuoreka [IOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06061IeHNE 1 1 bubnnoreka [JOK
cUucTeMaTu3anys 3HaHUi https://m.edso0.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA
. I'eomerpust, 10 -11 xmaccwsl/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AxmmonepHoe obmectBo «M3matensctBo «IIpocBenienney

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

. ®enepanpHas pabouas mporpaMmMa CpeHero ooIiero oopazoBaHus

. Metonudeckne pexkomeHmanmuu kK yueOHuky JI.C.Artanacsna, B.®D.byty3osa,
C.b.Kanomuesa u ap.

. B.A fIposenko. Iloypounsie pazpabotku o reomerpun 11 kimace

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
. bubanorexa LIOK https://m.edsoo.ru/56765e8b

. bubnuoreka LIOK https://m.edsoo.ru/f465d10e

. Poccuiickas anmekTpoHHas 1kosia https://resh.edu.ru/
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