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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueOHoro kypca «I'eomerpus» 0a30BOro ypoBHS JJIs
oOyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOro
rOCy/IapCTBEHHOTO0  00pa3oBaTeNbHOTO  CTaHAAapTa  CpPEAHEro  OOIIero
00pa3oBaHHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABABIAEMbIX
K MaTeMaTHUYeCKOMY OOpa30BaHMIO, W TPAAMIIMNA POCCHUIICKOTO 0Opa3oBaHUS.

Peanuzanus IIPOrpamMMBl o0ecrnieunBaeT OBJIaJICHUE KITFOUEBBIMU
KOMITETEHLUSMH, COCTABJISIOIIMMH OCHOBY JUUISl CAMOPA3BUTHUS U HEMTPEPBIBHOIO
oOpa3zoBaHus, LIEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO U

MI03HABATEJILHOTO PAa3BUTHSI INYHOCTH 00YYarOIIHUXCSI.
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTs y4eOHOTO Kypca T€OMETPUU Ha YpPOBHE CpEOHETOo OOIIero
oOpa3oBaHusi 00YCIIOBJI€HA MPAKTUYECKON 3HAYMMOCTHIO METANpEeAMETHBIX U
IPEeIMETHBIX Pe3yJIbTaTOB O0YUEHHUS T€OMETPUH B HAMPaBICHUH JIMYHOCTHOTO
pa3Butus oOyuarommxcs, GopMupoBaHusi (yHKIIMOHATIHLHOW MaTeMaTH4YeCKOU
TPaMOTHOCTH, HW3Y4YEeHHs] JpYyrux YyuyeOHbIX JuciumuinH. Pa3Butue y
00y4aromuxcsi MPaBUWIBHBIX MPEACTABICHUN O CYHUIHOCTH U MPOUCXOXKICHUU
reOMETPUUYECKUX aOCTpaKUWi, COOTHOIIEHHWU PEAIbHOTO U HJCANbHOTO,
XapakTepe OTPaXEHUS MATEMATUYECKOM HAyKOW SBICHUA W MPOLECCOB
peaIbHOTO MHpa, MECTE€ T€OMETPUU B CUCTEME HAayK U POJIM MAaTEMaTHYECKOTO
MOJICIMPOBAaHUSI B HAy4YHOM TIO3HAHMM M B TPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS YYAIlUXCs, a TaKXKe KauecTB
MBILUICHUS, HEOOXOIUMBIX JIUIS aJalTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBnsieTcst OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero o0pazoBaHusl, TaK Kak OOECIeuMBaeT BO3MOXKHOCTb H3YUYEHHUS Kak
JUCLMIUTAH €CTECTBEHHO-HAY4YHOM HANPaBICHHOCTH, TaK U TYMaHUTAPHOI.

Jlormueckoe MbIIIIEHHE, GOPMUPYEMOE MPU U3YyUYEHUH OOydarOIIUMUCS
NOHATUWHBIX OCHOB T€OMETPHUM U TOCTPOCHUHM IEHNOYKH JIOTHYECKUX
YTBEPXKACHUNA B XOJE PEIICHUS TEOMETPUYECKHUX 3a/lad, YMEHUE BBIIBUTATH U
OTIpOBEpraTh TUIOTE3bl HETIOCPEICTBEHHO HMCIONb3YIOTCS NMPU PEIICHUU 3334
€CTECTBEHHO-HAY4YHOT'O IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCSA B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb
BO BCeX 00JacTsIX MeATENBHOCTH YenoBeka. OpHeHTalus YeIoBeKa BO BpEMEHH
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMaIbHOro ObITHs, (Gopma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl JAEUCTBUTENBHOCTH. ONEpUpOBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMHu OOBEIMHSIET pa3Hble BHUJbI YYEOHOW W TPYIOBOM [EATEIBHOCTH,
ABIIICTCS OJHUM W3 MPO(ECCHOHATHLHO BAXKHBIX KAYeCTB, MO3TOMY aKTyallbHa
3amaya (HOPMHUPOBAHMS Yy OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIITUICHHS KaK
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJITOTOBKE K MPAKTUUECKOHN JEATeIbHOCTH IO MHOTUM HaIpaBICHUSIM.

Ilenp ocBoeHus mporpaMmbl yueOHOTO Kypca «I'eomerpusi» Ha 0a30BOM
ypoBHE OO0yuyeHHs — 00I11eoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pPa3BUTHE
oOydaromuxcst 4yepe3  oOecliedeHHEe BO3MOXXHOCTH  NPUOOPETeHUs U
WCIIOIb30BaHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW W JIEUCTBUU,
CHEIU(PUYHBIX  T€OMETPUH, BO3MOKHOCTH  YCHEIIHOTO  MPOJOJDKEHUS
oOpa3oBaHMsl 1O CIEUUATIBHOCTSAM, HE CBS3aHHBIM C  TMPHUKIAJTHBIM
UCTIOJIb30BAaHUEM T€OMETPHUH.



[IporpaMmma mo reomerpuu Ha 0a30BOM ypOBHE MpeAHA3HAUYEHA IS
oOydaromuxcst CpeAHEeW  IIKOJNbI, HE HCIBITHIBABIINX  3HAYUTEIbHBIX
3aTpyAHEHUI Ha YPOBHE OCHOBHOIO o0miero odpasoBanus. Takum oOpaszowm,
oOyuaroruecs: Ha 0a30BOM YPOBHE JIOJKHBI OCBOMTH OOIIME MAaTeMaTHYEeCKHe
YMEHHUSI, CBA3aHHbBIE CO CTIEUU(DUKON T€OMETPUN U HEOOXOIUMBIE IS KU3HU B
coBpeMeHHOM obmecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTb H3YYHTh
reoMeTpuio Oosee TIIyO0KO, €Clii B TallbHEUIIIEM BO3HUKHET HEOOXOAMMOCTh B
Te€OMETPUUYECKUX 3HAHUIX B MPO(eCcCHOHATBHOM A TENbHOCTH.

JlocTkeHHe 1€ OCBOEHHUS MPOrpaMMbl OOECHEUYMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3adad. llpuopuTeTHBIMH 3aJayaMH OCBOCHHS Kypca
«I"'eomeTpum» Ha 6a30BOM ypoBHE B 10—11 knaccax sBisiroTCS:

e (opMUpOBaHHE NPEACTABICHUA O TEOMETPUU KaK YacTH MHPOBOU

KyJBTYpPBI U OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMupOBaHME MPEICTABICHUSI O MHOTOTPAHHUKAX U TeJlaX BpallleHus
KaK O BaXHEHIIMX MAaTEMaTHUYECKUX MOJENSAX, MO3BOJIIOIINX
OIKCHIBATh U M3Yy4aTh Pa3HbIC SABJICHUS OKPY>KAIOIIET0 MUPA;

e (opMUpOBaHME yMEHMsI paClO3HABaThb Ha YEpPTEKax, MOJAEIAX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJEHUE METOJAaMH peHIeHHs 3aJad Ha TIOCTPOCHHUs Ha
U300paKEHUSX MPOCTPAHCTBEHHBIX PUTYD;

e (opMHUpPOBaHME YMEHHS OINEPUPOBATH OCHOBHBIMU TOHATUSMHU O
MHOTOTpaHHHMKaX U TeJlaX BPAICHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHUE QJITOPUTMAaMHU pEHIEHHS OCHOBHBIX THIIOB  3aJad;
dopMupoBaHHE YMEHHUS TPOBOJUTH HECIOXKHBIE JIOKA3aTeIbHbIE
paccykIeHusi B XOJ€ pPEUICHHs] CTePEOMETPHUECKUX 3a7ad U 3a7ad C
MPAaKTHYECKUM COJIEPIKaHUEM;

e DAa3BUTHE  MHTEIUIEKTYaJdbHBIX M  TBOPUYECKHUX  CIIOCOOHOCTEN
o0y4aroumxcs, TMO3HABATENbHOM aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIIICHUS;

e (opmupoBanne  (QyHKIIMOHAIBHOW  TPAMOTHOCTH,  PEICBAaHTHOM
T€OMETPUU: YMEHHE pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKHUX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX KHU3HEHHBIX
CUTyalUsIX U MPHU U3YYCHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHHUS
3aBHCHUMOCTEM M 3aKOHOMEpHOCTEH, (HOpMyIHpOBaTh UX Ha S3bIKE
TeOMETPUM U CO37aBaTh T'COMETPHUYECKHE MOJENHU, MPUMEHSThH
OCBOGHHBII TE€OMETPUYECKHI ammapar [jsl pelIeHUus MPaKTUKO-
OPUEHTHPOBAHHBIX  3a7ady, HUHTEPIPETUPOBaTh M  OLEHUBATH
MOJTyYEHHBIE PE3YyJIbTATHI.

OTnUYuTeNbHON 0COOEHHOCTBIO MMPOTPAMMBI SIBISETCS BKIIOYEHHE B KYpPC
CTEpEOMETPUU B Hayajlleé €ro Hu3y4YeHHs 3aJad, pelIaeMblX Ha YPOBHE
WHTYUTHBHOTO TO3HAHUS, ¥ OMPENeIEHHBIM 00pa3oM OpraHW30BaHHas paboTta
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJIUPYET NPOTEeKaHUE MHTYUTHUBHBIX MPOILECCOB, MOTUBUPYET
K JaJbHEUIIEMY U3Yy4YEHHIO ITPEIMETA.

[Ipenmnourenue oTAa€TCa HATIATHO-KOHCTPYKTUBHOMY METOy OOYy4eHMS,
TO €CTh TEOpPETHYECKHE 3HAHWS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
NPEeIMETHO-IPAKTHUECKON  AesITeNbHOCTH. Pa3BuUTHE  MPOCTPAaHCTBEHHBIX
OPEICTAaBICHUN y YdYalluXcsi B Kypce CTepEeOMETpUU MPOBOAUTCSA 3a CUET
pellleHrss 3aJad Ha CO3JaHHE IPOCTPAHCTBEHHBIX O0Opa3oB W 3aqady Ha
ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OoOpazamu. Co3gaHue oOpa3a MpOBOIUTCS



C OMOpPO HAa HATSAJHOCTb, & ONIEPUPOBAHUE 00PA30M — B YCIOBHUSX OTBJICUYEHUS
OT HarJISIAHOCTHU, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHOIO COAEPIKAHMS.

OcHoBHBIE copepkaTeiabHble JUHUM Kypca «l'eomerpum» B 10-11
Kjaccax: « MHoOrorpaHHuKm», «IIpsiMple ¥ TNIOCKOCTH B IIPOCTPAHCTBEY, «Tema
BpalieHus», «BeKTOoppl W KOOpAMHATBI B HpOCTpaHCTBE». PopmHpoBaHHE
JIOTUYECKUX YMEHUHN pacIpeaesieTcs He TOJIBKO MO COAEPKATEIbHBIM JIMHUSM,
HO ¥ 1O rogaM oOy4YeHHUs Ha YPOBHE CPEHEro 00IIero o0Opa3oBaHusl.

CopeprxaHue oOpa3oBaHus, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJIbTaTaM
ocBOeHHUsI palouell mNporpaMMbl, paclpeneiaCHHbIM [0 TOoAaM OO0y4YeHHs,
CTPYKTypUPOBAaHO TakUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
HNOHATUSAMU U HABBIKAMHU OCYIIECTBIIUIOCH MTOCJIEI0BATEIBHO U MTOCTYIATEIBHO,
Cc coOJIofeHHeM NPUHLHUIA [PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOYAINCh B OOLIYyI0  CHUCTEMY T'€OMETPHUECKUX  IMpEACTaBICHUN
oOyyJaronuxcsi, paciupsis U yryonss e€, o0pa3ysl IpOYHbIE MHOKECTBEHHbIE
CBA3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaures 2 yaca B Heaenmo B 10 knacce u 1 gac
B Henenmto B 11 kitacce, Bcero 3a ABa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITIACC

IIpsimble M VIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUSA CTEpeOMETpUU. Touka, MpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 AKCMOMATHYECKOM IMOCTPOCHHHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHHe NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajulesIbHble M CKpeluBaromuecss npsimelie. [lapamnenbHOCTs NPAMBIX H
IJIOCKOCTE B IIPOCTPAHCTBE: MapAJUICIbHBIE IMPSMbIE B IIPOCTPAHCTBE;
NIapaJUIEIBHOCTD TPEX MPSAMBIX; MAPAJUIENBHOCTD NMPSAMOU U INIOCKOCTH. YTIIBI €
COHAIIPABICHHBIMA CTOPOHAMH; YIOJl MEXKIy NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEH:  MApajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX IUIOCKOCTel. [Ipocrtelinine mNpocTpaHCTBEHHBIE (QUTYyphl Ha
IUIOCKOCTH: TE€TPa’ap, KyO, napajuieenunes]; IoCTPOCHUE CEUECHUN.

[leprieHIMKYISAPHOCTH IPSMOM U INIOCKOCTH: NEPIEHAUKYIISIPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSMBIE NapAJLICIbHBIE U MEPIEHAUKYISAPHBIE K INUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOW M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHANKYJIAPHON TUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEKIY NMPAMOU U
IUIOCKOCTBIO; JIBYTPAHHBIA YIOJI, JIMHEWHBIA YroJ JBYI'PAHHOTO yIJia.
[leprieHauMKynsIp W HAKIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT OPSIMOM A0 IUIOCKOCTH, MPOEKIHs (PUrypbl Ha MJIOCKOCTb.
[leprieHIMKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTH ABYX
10cKocTer. Teopema o0 TpEX NepueHIUKYJIIApax.

MHororpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJEMEHTBI MHOIOTPAHHMKA,
BBIIIYKJIBIE W HEBBIIYKIbIE MHOTOTPAHHUKH, pPa3BEPTKa MHOTOIPAHHHUKA.
[Ipu3ma: n-yronpHas mnpu3Ma; TPpaHW K OCHOBAHMUSA IIPU3MBI;, OpsMas H
HAKJIOHHasT  NpU3Mbl; OOKOBas W  MOJHAas  NOBEPXHOCTb  IPHU3MBI.
[Tapannenenunen, NpsAMOYrOJIBHBIM —IapajulelIeNUNe]] MW €ro CBOWCTBA.
[Iupamupa: n-yroiapHas nupamMuaa, FpaHd U OCHOBaHUE MUPAMMJIbI; OOKOBAs U
IIOJIHASL IIOBEPXHOCTb NMPAaMHUJIbl; IIPAaBWJIbHAS MW YyCEUYEHHAs MHUPAMHIA.
DOneMeHTbl NpU3Mbl U OUpaMuabl. [IpaBUIbHBIE MHOTOIPDAHHHUKH: TOHATHE
IIPaBWJIBHOIO MHOTOTPAaHHMKA; ITPAaBWJIbHASA MPHU3Ma W NPABUIIbHAA ITHPAMHJA;
OpaBWIbHAs TpeyrojbHas NHUpaMHUIa W MPaBWIbHBIM TeTpa’ap; KyoO.
[IpencraBienre O NPAaBUIBHBIX MHOTOTPAHHMKAX: OKTadIp, HOOACKAdIP H
ukocasap. CeueHus Npu3Mbl U TUPAMUJIBIL.

CuMMeTpus B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, HPSIMOU,
IUIOCKOCTA. DJEMEHThl CHMMETPUM B NHUPAMHUAAX, MapajulesienuIenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.

Boruncnenne 3J€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, IUAroHai M, YTIbl.
[Inomans OOKOBOI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON NPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeOpeMa O OOKOBOW IOBEPXHOCTH MPSIMOM MPHU3MBI.
[Inomans OOKOBOWM MOBEPXHOCTH M TOBEPXHOCTH MPAaBHIBHOM MHpPaMUIbI,
TeopemMa O Miomaan yceu€HHol mnupamuasl. Ilonarue o6 o6béme. OOBEM
NIAPAaMHUJIBI, IPU3MBI.

[Tonoonsie Tena B mpocTpaHcTBEe. COOTHONIEHUS MEXKIY ILIOMIAAsIMU
NOBEPXHOCTEHN, 00BEMaMU OT0OHBIX TEIL.

11 KIIACC



Tena Bpamenus

Hunuuapuueckass  MOBEPXHOCTh,  OOpa3ylolue  WIAHIPUYECKOU
NOBEPXHOCTH, OChb UWJIMHAPUYECKON MOBEPXHOCTH. LlMnMHIp: OCHOBaHUSA H
OOKOBasi TIOBEPXHOCTh, OOpa3ylomiass W OCh; IUIOMAAh OOKOBOW W TOJHOU
IIOBEPXHOCTH.

Konunueckas noBepXxHOCTh, 00pa3yronne KOHUIeCKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHHWYECKOM MNOBEpXHOCTH. KOHyC: OCHOBaHME M BEpIIMHA,
oOpa3yromias U OChb; IJIONaAhr OOKOBOM M MOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIoIIHe U BHICOTa; OCHOBAHUS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paguyc, AMaMeTp; TUIOMIaAh MMOBEPXHOCTH CReEpHl.
BzaumHoe pacnonoxenue cgepbl M IMIOCKOCTH; KacaTellbHas IUIOCKOCTh K
cdepe; omanb cepel.

N300paxxeHne Tel BpallleHHWs Ha IUIOCKOCTU. Pa3BépTka UMIMHApA H
KOHYyca.

KoMmOnHanmu Ten BpalleHHs M MHOTOTPAaHHUKOB. MHOrOIpaHHUK,
OMHCaHHBIM OKOJIO cdepbl; cdepa, BNHCAHHASS B MHOTOTPAHHUK, WU TEJO
BpAILICHMS.

[Tonsitue 06 o0BEMe. OcHOBHBIE CBoOWcTBa 00HEMOB Ten. Teopema 00
00bEME MPSIMOYTOJILHOTO Tapajienenuneaa U ciueactBus u3 He€. O0bEM
WIHHPA, KoHyca. OO0BEM 11apa u miomaab cheps.

[Tonoousie Tena B mpocTpaHcTBE. COOTHONIEHUS MEXKIY ILIOMIAAsIMU
NOBEPXHOCTEHN, 00BEMaMU OT0OHBIX TEIL.

Ceuenust nunuHApa (MapauieJbHO M NEPHEHAUKYJSIPHO OCH), CEYEHHS
KOHyca (mapajuieIlbHOE OCHOBAHUIO M MPOXOJSIIEE Yepe3 BEPUIMHY), CEUECHHUS
niapa.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miuockoctM M B mpocTpaHcTBe. CIIO)KEHHE W BBIYWTAHUE
BEKTOPOB. YMHOXKE€HUE BEKTOpa Ha 4YHUCIO. Pa3iiokeHue BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM BekTopaM. [IpaBwio mnapamnenenunena. Pemenue 3anay,
CBSI3aHHBIX C NMPUMEHEHHUEM MNPABUI IEUCTBUU C BeKTOpamu. [IpsmoyronbHas
cucremMa KoopauHaT B mpocTtpaHcTBe. Koopamuatel Bektopa. [Ipocrenmme
3a/layd B KOOpJMHATax. YToia Mexay Bekropamu. CkalsipHOE NMPOU3BEICHUE
BEKTOpPOB.  BbIUKCIIEHHE yIVIOB MEXJIy HOpSIMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METO IPU PELLIEHUH T€OMETPUUECKHUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTpaMMbl Y4EOHOTO MpeaMeTa
«MaTteMaTnka» XapakTepUu3yrOTCs:

I'pa:xknanckoe BocmuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMH  OOYYalomerocss Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WI€HA POCCUMCKOrO 00IECTBA, MPEACTaBICHUEM
0 MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3THYHBIX CTPYKTYD,
SABJICHUM, NPOLEAYp TpakJaHCKOro oOmiecTBa (BBIOOpBI, ONPOCHl H TIp.),
YMEHHUEM B3aUMOJIEUCTBOBATH C COLIMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIIUSIMU 1 HA3HAYCHUECM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO  POCCHUCKOM  TPaXTAHCKOH  HMIIEHTUYHOCTH,
YBaKEHHUS K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MAaTeMaTUKH, IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXXEHHUSIM POCCUHMCKHUX MAaTEMAaTUKOB M POCCHUCKOU
MaTeMaTU4YeCKOM IIKOJIbI, K MCIHOJIb30BAHUIO 3TUX JOCTHXKEHUU B JIPYyTHX
HayKax, TEXHOJIOTHX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKHu U
NEATEeNIbHOCThIO YUE€HOr0; OCO3HAaHUEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYMBOTO Oy IyIIETO.

JcTeTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTHUUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peleHun, paccyXAcHUM;
BOCIIPUMMYHBOCTBIO K MAaT€MaTHYECKUM AacCIleKTaM pAa3jIu4yHbIX BHJIOB
UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPHUMEHSATh MaTeMaTUYECKHUE 3HAHUSA B
MHTEpecax 3/0pOoBOro M 0Oe30macHOro oOpas3a JKU3HH, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHWE, COATTAHCUPOBAHHBIN
PEXKUM 3aHIATHIA U OTIBIXA, PETyJIApHas (PU3ndecKass aKkTUBHOCTH); (U3HIECKOTO
COBEPIIICHCTBOBAHWS, npu 3aHSITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
NEeSITETHHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYIO0JIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  TPOo(EecCHOHATBLHON  ACATENBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKON W €€ MPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccud W pPealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBRIO K MaTeMaTU4eCKOMy OOpa3oBaHHUIO W
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]]ad MAaTeMAaTHIEeCKOW HAPaBIEHHOCTH.

IKOJIOTHYECKOe BOCTITAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYIbTYPhI, TTOHUMAHUEM BIUSHUS
COIMAIbHO-DKOHOMHYECKUX  TPOIECCOB HAa  COCTOSIHHE TMPUPOTHON W
COLIMAJIbHOW Cpefbl, OCO3HAHHMEM TIJ00AJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0ieM; OpHUeHTalMe Ha TNPUMEHEHHE MATEMaTHYCCKUX 3HAHUA IS



penieHus 3a1a4d B 00JacTU OKPY’KAIOIIEH Cpelibl, IUIAHUPOBAaHUS MOCTYIIKOB U
OLICHKU UX BO3MOXHBIX ITIOCIEACTBUM I OKPYKAIOIIEW CPEIbI.

LleHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKH U OOIIECTBEHHOM MpPaKTHKH,
NOHUMaHHUEM MaTEMaTHUECKON HayKH Kak c(hephl UeIOBEYECKOM IeATEIbHOCTH,
JTANoB €€ pa3sBUTHs U 3HAYMMOCTH U1 PAa3BUTHS LMBUIM3ALMU; OBJIAJACHUEM
SA3bIKOM MATEMATUKU U MAaTEMaTUYECKOW KYyJIbTYPOH KAaK CPEACTBOM IO3HAHUSA
MHpa; TOTOBHOCTBKO OCYIUECTBIIATH IIPOEKTHYK) M HCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI y4eOHOTO TIpeaAMETa
«Marematuka XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANLHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMu, YHUBEPCANbHbIMU PE2YIAAMUSHLIMU OCUCTNEUAMU.

1) Vuusepcanvnvie noznasamenvuwvie Oeticmsus, o0becnedusarom
Gopmuposanue 6a308bIX KOSHUMUBHBIX Npoyeccos odyuarowuxcsi (oceoeHue
Memo008  NO3HAHUA — OKPYICAIOWe20  Mupa, NpUMeHeHue  J02UHYEeCKUX,
uccne008amenbCKux onepayutl, yMmeHuti pabomamsos ¢ ungopmayueti).

ba3oBble 1ornueckue aAecTBUs:

e BBISABIISITH u XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MaTeMaTU4eCKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXAY MOHATHUIMU;
dbopmMynrpoBaTh ONPENECICHUS TIOHSTHUH; yCTaHaBJINBAaTh

CYIIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JJIsi 0000IICHMS
Y CPaBHEHHS, KPUTEPUU MIPOBOIUMOTO AHAIU3A;

e BOCIPUHUMATH, (OPMYTUPOBATH H MPEOOPA30BHIBATH CYXKIICHUS:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, €UHUYHbIE, YACTHBIE U OOIINE;
YCJIOBHBIC,

e BBUIBJISATH MATEMaTUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBA3U W
npoTuBOpeursi B (pakTax, JAHHBIX, HAOMIOACHUSX W YTBEPXKICHUSX;
npeajaraTb  KPpUTEpUM  JUISL  BBIBJICHUS  3aKOHOMEPHOCTEM U
IIPOTUBOPEYNI;

e JIeNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IETYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

e IMPOBOAUTH  CaMOCTOSITEIbHO  JIOKA3aTEIbCTBA  MATEMAaTUYECKUX
yTBEpXKJEHUW  (mpssMble W OT  MOPOTHUBHOTO),  BBICTPAUBATH
apryMEHTALUIO, MIPUBOJUTH MIPUMEPBI u KOHTPIPUMEPBIL;
000CHOBBIBaTh COOCTBEHHBIE CYXEHUS U BHIBOJIBL;

e BBIOMpATH CIOCOO penieHus] y4eOHOW 3a1adu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BHIOMpATh HaubOOJee MNOAXOASIIMN C y4ETOM
CaMOCTOSITEILHO BBIJCJICHHBIX KPUTEPUER).

Ba3oBnle ucciienoBarejbCcKue 1eCTBUA:

e MUCIIOJB30BATh BOINPOCHl KAaK  HCCIEAOBATEIIbCKUM  MHCTPYMEHT
No3HaHUs;, (HOPMYITUPOBATH BOMPOCH], (HPUKCUPYIOIMIHUE MPOTUBOPEUUE,
npo0ieMy, yCTaHaBIMBATh UCKOMOE U TaHHOE, ()OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MMO3UIINIO0, MHEHHUE;

e TPOBOIUTH CaMOCTOSTEIHLHO CIJITAHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO



00BeKTa, SBIEHUS, TMPOIECCa, BBHISBICHUIO 3aBHUCHUMOCTECH MEXKIY
00BeKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATENHLHO  (hOpMyIUpOBaTh OOOOIEHUS W  BBIBOJABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOACHUS, WCCIEIOBAHMS, OICHUBATH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3YIbTaTOB, BBIBOJIOB M 0000IIEHNUI;
MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHUTHE MPOIIECCa, a TAKKE BBIIBUTATH
MIPETIOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanmeii:

BBISBJISITH e(DUIIMTHI MH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a]1a4u;

BbIOMpaTh HMHGOPMALMI0O U3 HCTOYHHKOB  Pa3jIMYHBIX  THIIOB,
aHAJIU3UPOBATb, CUCTEMATU3UPOBATH " MHTEPIIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;
CTPYKTYpUpPOBaTh HH(POPMAIUIO, MPEACTABIATE €€ B PA3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpapUIECKH;

OLICHWBATh  HAAEKHOCTh  HMHOpPMALIMM O  CaMOCTOSTEIHHO
c(OopMyITUPOBAHHBIM KPUTEPHSIM.

2) VYuusepcanvuvie KommynuxamueHnwle Oelicmseus, o0becneuusaOm
cPopMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.
OOmenue:

BOCIPUHUMAaTh M (OPMYJIUPOBATh CYXIECHHS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMH OOLIEHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKAaTh
CBOIO TOYKY 3pE€HMS B YCTHBIX M IMCBMEHHBIX TEKCTax, JaBaTh
IIOSICHEHMS 110 XOJy PELICHMs 3aJa4d, KOMMEHTHPOBATH ITOJYyYECHHBIN
pe3ymbTar;

B XOJ€ OOCYXAECHHs 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXAaeMOMN
TEMbI, TPOOJIEMBI, PEIIAEMOM 3aa4l, BbICKA3bIBATh UEH, HALICJICHHbBIC
Ha TOMCK DEUICHUsS; COIOCTABIATh CBOM CYXICHUSA C CYKICHHUSIMU
JIPYTUX YYaCTHUKOB AHaiora, oOHapyXUBaTh pPa3IdYHe M CXOACTBO
NO3UIIHNI; B KOPPEKTHOU (opMe (OopMyIUpOBaTh pPa3HOINIACUS, CBOU
BO3PAKEHUS;

NPEACTABIATh  PE3yJNbTaThl  PEIICHUS  3aJa4d, OKCIIEPUMEHTA,
UCCIIEIOBAHMSI, TMPOEKTa; CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHUS C YY€TOM 3aJad Npe3eHTalud H OCOOEHHOCTEN
ay IUTOPHHU.

CoTpyaHuvecTBO:

3)

NOHMMAaTh W  HCIOJIb30BAaTh  MPEUMYIIECTBA  KOMAHAHOH U
WHIUBUyaIbHONW PaOOThI MPHU PEIIeHWH y4eOHBIX 3a/1ad; MPUHUMATh
Helb COBMECTHOM  JI€ATEIbHOCTH, IUIAHUPOBATh  OpPraHU3ALUIO
COBMECTHOM pPabOThI, pacupenensTh BHUABI padOT, JOTOBAPHBATHC,
o0CyXmaTh TMpOIECC M pe3yiabTaT paboThl; 0000ImaTh MHEHUS
HECKOJBbKHUX JIFOICH;
y4acTBOBaTh B TpPyHmoBbIX (opmax paboTel (0OCyxkaeHus, oOMeH
MHEHUW, «MO3TOBBIC IITYPMbD» W WHBIC), BBINOJHATH CBOI YaCTh
paboTBl UM KOOPAMHHUPOBATH CBOW JACMCTBHUS C JPYTHMH YJICHAMHU
KOMaH/Ibl; OLEHUBATh KAa4e€CTBO CBOEr0 BKJAJa B OOMIMH MPOIYKT IO
KpUTEpUsIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
Vuueepcanvnvie  pecynamuemnwie  Oelicmsus, — obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranusanus:



e COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4u, BEIOUpPATh CIIOCO0
penieHus ¢ y4€ToM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

perieHuit ¢ yaéTomM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb:

e BJIQJIETh HABBIKAMM [I03HABATEIbHOW pediIeKcud Kak OCO3HaHUsA
COBEpIIAEMbIX  JIEUCTBHUM M  MBICIUTENbHBIX  IPOLECCOB, HUX
pE3yJIbTAaTOB; BIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHus MaTeMaTH4eCKON 3ajauu;

e TMpPEABUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU
3aJlayd, BHOCHUTb KOPPEKTUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OLEHUBATH COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSM, OOBSCHATH
NPUYUHBI JOCTUKEHUS WM HEJOCTHXKEHUSI pe3yJIbTaTOB JAESATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath MOHATUAMU: TOUYKA, IPsIMasi, TUIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX NPU PEUICHUU
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTth MOHATUSAMH: NAPAIICIBHOCTh U TMEPHEHIUKYISIPHOCTD
IPSIMBIX U TUIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pacClONIOKEHUE MPSAMBIX U IJIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBath MOHATUAMM: JIBYIPAHHBIA YroJl, TPaHU JBYTPAHHOTO Yria,
pedpo IBYIpaHHOIO yria; JUHEHHBIN yroa JAByTPaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yrJja.

OnepupoBarth MOHATUSIMHU: MHOTOIPAHHUK, BBIMYKIJIBIA W HEBBITYKIbINA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPAaBUIIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbl MHOTOIPAaHHUKOB (MHpaMUJa; MPU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienumei, Kyo).

KnaccuduuupoBate  MHOTOTpaHHUKH,  BbIOMpasl  OCHOBaHMS s
Kkjaccuukanuy (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; MpPaBUIIbHBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TApAJIJICICIUIE/bI ).

OnepupoBatb MOHATUSMU: cexyuias IJIOCKOCTb, CEUYCHHE
MHOTOI'PaHHHUKOB.

OOBICHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEJIOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CIJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYpP: BHU]
CBEpXyY, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKJEHUE FEOMETPUUYECKHUX BEJIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHAJTUTUYECKUE METObI IIPU PELICHUN
CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJlad Ha BBIYUCIEHUE PACCTOSHHM MEXKIY
JIByMSlI TOYKaMH, OT TOYKHM 10 MPSAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pemate 3agaun Ha HaXOXKJIEHUE N€OMETPUUYECKHX BEJIHMYMH MO oOpa3uam
WU JITOPUTMAaM, NPUMEHSS U3BECTHBIE AaHATUTHYECKUE METOABI IIPU PELIEHUN
CTAHJAPTHBIX MAaTEMAaTHYECKMX 3a1ad HAa BBIYMCIEHHE YIJIOB MEXIY
CKPCIMBAIOIIAMUCS TMPSAMBIMH, MEXAY IPAMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruucnate 00BEMBI M IUIOIIAJM IMOBEPXHOCTEW MHOTOTPAHHUKOB
(mpu3Ma, mHpaMuga) € OpUMEHEHHEM (GOpPMYJ; BBIUUCIATH COOTHOIICHUSA
MEX]Ty TUTOMIASIMHU MIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarth NOHATHSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CUMMETPHUU; LHEHTP, OCh U INIOCKOCTh CHMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (PUTypax, MPEICTABICHHYIO Ha YepTexax
Y PUCYHKAX.

[IpumensTe reomerpuueckue (akThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a7a4, INPEANOJIAraloIlIMX HECKOJIIBKO IIAroB PELICHUs, €CIU  YCIOBHUSA
IPUMEHEHUs 3aJJaHbl B IBHON (opMe.

[IprmensaTe mpocTeHIIMe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IprBoaNTH IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKW3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB T'€OMETPUN B HCKYCCTBE.

[IprMeHATH MONMy4YEHHBIE 3HAHUS HA MPAKTUKE: AHAIM3UPOBATH PEaJIbHbIE
CUTyallud W NPUMEHATh U3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PELICHUs
MaTeMaTUYeCKu CQPOPMYITUPOBAHHON MPOOIEMbI, MOJAEIUPOBATH pEaAbHbIC
CUTyalludn Ha S3bIKE TIE€OMETpPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJECIH C
UCTIOJIb30BAaHUEM TE€OMETPUYECKHX MOHSITHA W TEeOopeM, ammapara aireOpsl;
pemarh NPaKTHYECKUE 3aJa4yd, CBSA3AHHBIE C HAXOXKICHHEM TI€OMETPUYECKUX
BEJINYMH.

11 KIIACC

OnepupoBarh MOHATHAMH: IMIJIMHAPUYECKAas MOBEPXHOCTh, 00pa3yroue
WIMHAPUYECKON  MOBEPXHOCTH; UWIMHIP; KOHUYECKas IOBEPXHOCTH,
o0pa3yrolne KOHUYeCKOW MOBEPXHOCTH, KOHYC; ChepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (IMIUHAP, KOHYC, cepa U map).

OOBACHATH CIOCOOBI MOJTYYEHHUS TE BPALLIECHHUS.

KrnaccuduimpoaTs B3auMHOE pacioioKeHUE cPepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSAMH: LIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CETrMEHTA; IIapoBOW CJIOH, OCHOBaHME IIAPOBOIO CJOS, BBICOTA
IIapOBOTO CJI0S; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpallleHus,
TrE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (POpPMYI.

OnepupoBaTh TOHATUAMH: MHOTOTPAHHMK, BIIMCAaHHBIA B chepy u
OMMCAaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIlleHusl.

BbIyncnsaTh COOTHOIICHHS] MEXKAY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMu
NOJI00HBIX TEJL.

N3o00paxaTth mzydaemble (UTYpPHI OT PYKH U C HMPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoinmonHsATe (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, MHTEPHIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (PUTypax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE AEHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHMS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMHU CBOWCTBAMH OHH
o0nanaror.

[IpuMeHATh paBUJIO MapajuIeIenuIea.

OnepupoBaTth MNOHATHAMH: JEKAPTOBBI KOOPAWMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, yroOJ
MEXAY BEKTOPAMH, CKaJSPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAaHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M INPOM3BENECHHE BEKTOpAa Ha YHUCIO, Yol
MEXAY BEKTOPaMH, CKaJSIPHOE MPOU3BEJIEHUE, PACKIAAbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAUHAT.

[IpumensTh reoMerpuueckue (akThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a1a4, MPEANojaralolMX HECKOJIbKO IIaroB pEHIeHWs, €CIU  YCJIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOM (opMe.

Pewate npocreiinime reoMeTpuyecKe 3a1a4yi Ha PUMEHEHHE BEKTOPHO-
KOOPJIAMHATHOTO METO/IA.

Pemwate 3agaun Ha J0KAa3aTeNbCTBO MAaTEMAaTHYECKUMX OTHOUIEHUN U
HaXOXKJEHUE TEOMETPUYECKUX BEJIWYMH MO0 o0paslaM WIM alropuT™Mam,
OPUMEHSST MU3BECTHBIE METOJbl MPU PEIIEHUU CTAHIAPTHBIX MATEMAaTHYECKUX
3a1ad.

[IprmensaTs mpocTeiMe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTE MpUMEPBHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOTydeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh peabHbIE
CUTyallMM W NPUMEHSTh M3YyUYECHHBIC IMOHATUS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTUYeCKu CQPOPMYITUPOBAHHON MPOOIEMbI, MOJAEIUPOBATH pEaAIbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCTIOJIb30BAaHUEM TE€OMETPUYECKHX MOHSITHA W TEeOopeM, ammapara aireOpsl;
pemiatb MPaKTUYECKHE 3aJadyM, CBA3aHHBIE C HAXOXKICHHEM I'€OMETPUYECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
No KoauuecTBO YacoB
HaunmenoBanue pasaenos DJIeKTPOHHBIE (HH(PPOBHIE)
n/ KoHTpoJbHbIE IIpakTHyeckue
H TeM NPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
n padoThI padoThI
1 B 10 bu6mmorexa [IOK
BEACHHE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbIE U TNIOCKOCTH B
) MIPOCTPAHCTBE. 12 i bubmmoreka [IOK
[TapamienbHOCTB NPAMBIX U https://m.edsoo.ru/1¢209e37
IUIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD 1 bu6mmoreka [IOK
IPSAMBIX H IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTibl MEXAY OPSIMBIMU U 10 i bub6nnoreka [IOK
MJIOCKOCTSMU https://m.edsoo.ru/1c209e37
bu6nuoreka [JOK
> MrororpatiKit 1 I https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
6 OOBEMBI MHOTOIPAHHHKOB ? ! https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceuenus, 4 ) bub6muoreka [IOK
pacCcTOsIHUSA U YIJIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KITACC

I[TPOI'PAMME

HaumeHnoBanue KoanuyecTBO 4acoB
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3iejioB U TeM KoHTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMporpaMMbl padoTbI padoThI
bubnnoreka [IOK
1 T
©J1a Bpatierus 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK

2 ObnEmbr T > I https://m.edsoo.ru/1¢209e37
BekTops! 1

3 KOOPIMHATHI B 10 1 bubnrorexa LIOK

P https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
IToBTOpEHME,

4 00001ICHHE, . ) Bbu6nuoreka [JOK
CUCTEeMaTH3alHs https://m.edsoo.ru/1¢209¢37
3HaHUH

OBHIEE KOJIMYECTBO
YACOB IIO 34 3 0







ITOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Ne KoauuecTBo yacon
DJIEKTPOHHBIE
Jlara uudgposbie
n | Tema ypoka KoHTpoJbHbIE IMpakTHyeckue
Bcero U3ydeHust o0pa3oBaTejbHbIE
/ paGoThI paGoThI
pecypcsbl
n
OcHOBHbIE TIOHATHUS
CTEpEeOMETPHUH: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTBo. [IpaBuna bu6muoteka [IOK
1 n300paKeHHs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300paKeHNs IIIOCKOCTEH, d
napauIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeUHBI
OTpe3Ka
[TonsTus: mepecekaronuecs
bu6mmorexa [IOK
TUIOCKOCTH,
2 1 https://m.edso0o.ru/2d8a9¢9
nepeceKarommecs mpsmas u 9
IIOCKOCTD B
[TonsiTusi: mepecexarouecs
bu6mmorexa [IOK
TUIOCKOCTH,
3 1 https://m.edsoo.ru/db685¢7
nepeceKaroIuecs npsmas u 3
IJIOCKOCTD B
4 3HAKOMCTBO C 1 bu6nmoreka [JOK
MHOTOTIpaHHUKAMH, https://m.edsoo.ru/a63959¢




n300pakeHmne
MHOTOT'PAaHHUKOB Ha d
pHUCYHKaX, Ha
MIPOCKITMOHHBIX YEPTEkKAX
HavanbHbie cBeneHus 0 Kyoe
U IIMpaMuie, UX Pa3BEPTKU U brbmmorexa [TOK
1 https://m.edsoo.ru/b30dff3
mozenu. CeueHus 9
MHOTOTPaHHHKOB a
HavanbHbie cBeieHus 0 KyOe
U IIUpaMuie, UX Pa3BEPTKU U bubmmorexa TIOK
1 https://m.edsoo.ru/3d8{fd3
mozenu. CeueHus )
MHOTOTPaHHHUKOB a
[Tonsitue 06
AKCHOMATUYECKOM bubnuorexa [JOK
IIOCTPOECHUH CTEPEOMETPHUU: 1 https://m.edsoo.ru/0ccSc4f
AKCHOMBI CTEPEOMETPUU U €
CJE/ICTBUS U3 HUX
[TonsiTue 06
aKCHOMaTUYE€CKOM but6mmoreka [{JOK
IIOCTPOECHUH CTEPEOMETPHUU: 1 https://m.edsoo.ru/239¢8cb
AKCHOMBI CTEPEOMETPUH U 4
CJE/ICTBUS U3 HUX
[TonsiTue 06
aKCHOMaTHYE€CKOM bu6mmorexa [IOK
IIOCTPOECHUH CTEPEOMETPHUU: 1 https://m.edsoo.ru/65c6b10
AKCHOMBI CTEPEOMETPUU U 6
CJEICTBUS U3 HUX




TToustie 00

aKCHOMAaTHIECKOM bubnuoreka [JOK
10 | mocTpoeHuu CTepeOMETPHUH: https://m.edsoo.ru/258fc24
aKCHOMBI CTEpEOMETPUU U S
CIICJICTBUS U3 HUX
BzaumHoe pacrnionoxenue
IPSIMBIX B IPOCTPAHCTBE: bubnuoreka [IOK
11 nepeceKarommecs, https://m.edsoo.ru/1a2520f
[apajuieIbHBIE U 6
CKPEIIUBAIOIINECS MPSIMbIC
[TapannenbHOCTh MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTRBE:
bubnmoreka [JOK
napaJuIeNIbHbIC MIPSIMBIC B
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
MAPALIENBHOCTD TPEX B
TIPSIMBIX
[TapannenbHOCTh MPSMBIX U
. ) but6mmoreka [JOK
IJIOCKOCTEH B MPOCTPAHCTRBE:
13 g https://m.edsoo.ru/ee1d19b
[TapamienbHOCTh IPSIMOU U 9
MJIOCKOCTH =
bubnuoreka [JOK
VYTIu1bl ¢ COHANPABICHHBIMU
14 https://m.edsoo.ru/9f4071b
CTOpOHAMHU 0
but6mmoreka [JOK
Yroa Mexay npsMbIMU B
15 https://m.edsoo.ru/fe73386
MPOCTPAHCTBE )
16 | VYrom Mexay npsMbIMU B bubnuorexa [JOK




https://m.edsoo.ru/2935a9a

MIPOCTPAHCTBE 0
[TapanneasHOCTD bubnuoreka [JOK
17 IJIOCKOCTE: mapajuiesibHbIe https://m.edsoo.ru/2¢18f25
IUIOCKOCTH 5
. but6mmoreka [{JOK
CaoiicTBa napamieabHbIX
18 . https://m.edsoo.ru/e504d65
TIOCKOCTEH P
IIpocreiimue
POCTPaHCTBEHHBIE (PUTYPHI bubmorexa [IOK
19 pocip yP https://m.edsoo.ru/4a28dc0
Ha TJIOCKOCTH: TETPadp, )
KyO, apayuiesIenumne/I -
bubnuoreka [JOK
20 | TloctpoeHue ceueHmit https://m.edsoo.ru/1d434d0
f
butmmoreka [JOK
21 [Toctpoenue ceuenuit https://m.edsoo.ru/ec26fe5
d
KonTponsHas padota no
teme "[IpsiMble U TUIOCKOCTH bub6nmoreka [IOK
22 | B IPOCTPAHCTBE. https://m.edsoo.ru/9a0a9e5
[TapamienbHOCTD IPSIMBIX U 6
mI0cKoCTe"
[lepnenauKyIApHOCTD
Il :Moﬁ u niociocn/r bubmorexa [IOK
23 p ’ https://m.edsoo.ru/b19f6a5

NEPIEHANKYJISIPHBIE TIPSIMBIC
B [IPOCTPAHCTBE

d




[IpsimMble napaiienbHele U

bubnuoreka [JOK

24 | neprneHIuKyJsSpHbIE K https://m.edsoo.ru/0ac11c9
IJIOCKOCTH 5
[Ipsimble napasuienbHele U bubnmoreka [IOK

25 | neprneHIuKyJsIpHbIE K https://m.edsoo.ru/ba54596
IJIOCKOCTH 6
[Ipu3znak bubaunoreka [IOK

26 | nNepHeHIUKYJISIPHOCTU https://m.edsoo.ru/f85bfc4
IPSIMOM U TUTOCKOCTH 6
[TpuzHak bubmuoreka [JOK

27 HNEPHEHINKYIIPHOCTH https://m.edsoo.ru/79165d1
pSMOM U TIIOCKOCTH 5
Teopema o npsimoit bubnuorexa [JOK

28 NEPHEHANKYISIPHON https://m.edso0.ru/635¢508
IUIOCKOCTH 7
Teopema o npsmoit bubmmorexa [IOK

29 | mnepneHIuKYJISApHOI https://m.edsoo.ru/bd3745f
IIOCKOCTH 8
Teopema o npsmoit bu6mmoreka [IOK

30 | nepneHAMKYJISIPHON https://m.edsoo.ru/7d18834
IJIOCKOCTH b
[lepnienukymsap u
HAKJIOHHBIE: paCCTOSTHUE OT bubnmnorexa [JOK

31 TOYKH JIO INTIOCKOCTH, https://m.edsoo.ru/33¢477d

paccTosiHue OT NMPsIMOU 10
IUIOCKOCTH

3




[Iepnennukymsap u
HAKJIOHHBIC: PACCTOSHUE OT

bubnuoreka [JOK

32 TOYKH JIO INTIOCKOCTH, https://m.edsoo.ru/66fefad
paccTostHUuE OT IPSIMOM 110 d
MJIOCKOCTH
[Iepnenpukymsap u
HAKJIOHHBIC: paCCTOSIHUE OT bubnmnoreka [JOK

33 TOYKH J0 IJIOCKOCTH, https://m.edsoo.ru/a5b7b8e
paccTostHuE OT IPSIMOM 110 3
MJIOCKOCTH
Ilepnienpukymsap u
HAKJIOHHBIE: paCCTOSTHUE OT bubnmnorexa [JOK

34 TOYKH J0 IJIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTostHUuE OT IPSIMOM 110 c
MJIOCKOCTH
VYriibl B IPOCTPAHCTBE: Yol bubnnoreka [JOK

35 | mexnay npsmoi u https://m.edso0.ru/6b61b2b
MJIOCKOCTBIO 4
JByrpaHHsbIi yrou, bubmuoteka [IOK

36 | JMHENHBIN yrou https://m.edsoo.ru/5fa0b3c
JIBYTPAHHOTO yTria €
JIByrpaHHbIi yrod, bubmuoreka [JOK

37 | NWHEWHBIA yroJ https://m.edsoo.ru/c7¢777e
JIBYTPAHHOTO yria d

38 [leprieHAMKYASIPHOCTH bubnuorexa [JOK

TJIOCKOCTEN: IPU3HAK
NEPIECHINKYJIIPHOCTU ABYX

https://m.edsoo.ru/ec3e2da
3




IUTIOCKOCTEN

[IeprieHAUKyYIAPHOCTD
IJIOCKOCTEW: MPU3HAK

but6mmoreka [JOK

39 https://m.edsoo.ru/ed9e2a8
NEePHEHANKYISIPHOCTH ABYX .
IJIOCKOCTEN =
[lepnieHAUKYIAPHOCTD
P V}‘/ P bu6mmorexa [IOK
MJIOCKOCTEH: MpU3HaK
40 https://m.edsoo.ru/ba75dc5
NEePHEHANKYISIPHOCTH ABYX 7
IJIOCKOCTEN B
N bubmuoreka [JOK
Teopema o Tpéx
41 https://m.edsoo.ru/e4972cd
NepPHEHANKYIISIpax .
N bu6mmoreka [IOK
Teopema o Tpéx
42 https://m.edsoo.ru/52188a7
MEePIEHANKYIISIpax p
N bubmuoreka [JOK
Teopema o Tpéx
43 https://m.edso00.ru/9f24673
NEePHEHANKYIISIpax p
KonTtposnbhas padoTta mo
TeMaM
"TlepeHAUKYIIPHOCTE Bubmiorexa IJOK
44 P yp o https://m.edsoo.ru/5b971ef
NPSMBIX U TJIOCKOCTEH" 1 3
"VTael MeXAy NPSIMBIMU U B
MJIOCKOCTSIMU"
45 [ToHsiTHE MHOTOTpaHHUKA, bubnuorexa [JOK

OCHOBHBIC 2JICMCHTbBI
MHOI'OI'paHHUKA, BBIITYKJIBIC

https://m.edsoo.ru/2d24e87
3




1 HEBBIITYKJIBIE
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTPaHHUKA

IIpusma: n-yronpHas

IIPU3Ma; TPaHU U OCHOBAHMS

IIPU3MBI; IpsiMas U

bu6nmoreka [JOK

46 https://m.edsoo.ru/b4ad63a
HAKJIOHHAS TTPU3MBI; p
OOKOBAas U TIOJIHAS .
MOBEPXHOCThH TIPHU3MBI
[Tapamenenunen,
. but6mmoreka [JOK
TPSIMOYTOJIBHBII
47 https://m.edsoo.ru/8a7be68
napaJuIeNIeuIe ]l ¥ ero 3
CBOICTBA 3
[Mupamuna: n-yronpHas
nUpaMuja, TPaHy U
OCHOBaHHUE MUPAMUJIbL; bubnnoreka [JOK
48 OOKOBAas U TOJIHAS https://m.edsoo.ru/fblcdOa
MOBEPXHOCTh TUPAMHU/IBI; 5
MpaBUIbHAS U YCEUEHHAS
nupaMuIa
49 | IIpaBunbHbIC bubnmoreka [JOK

MHOT'OI'PAHHUKU: ITIOHSATHE
IIPaBUIILHOTO
MHOT'OI'PAHHUKA;
IIpaBUJIbHAS [IPU3MA U
IIpaBUJIbHAS NTUPAMUA;
IIpaBUJIbHASL TPEYTOJIbHAS

https://m.edsoo.ru/074c886
5




nupamuza v NpaBUIbHBIN
TETpadp; KyO

IIpencrasienue o

but6mmoreka [JOK
50 MPABHIIHHIX https://m.edsoo.ru/a0fdd5b
MHOTOTpaHHHMKAX: OKTa’Ip, ¢
JOJICKAdIp U UKOCAdIP.
Cummerpus B
POCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. bubnmoreka [JOK
51 DNEeMEHTB CUMMETPUH B https://m.edsoo.ru/b9e777d
MUPAMUJIAX, 9
napaienenunesax,
NPaBUIIBHBIX
MHOTOT'paHHHKaX
Brrancnenue sneMeHToB bubmmoreka [JOK
52 | MHOrorpaHHHKOB: p€Opa, https://m.edsoo.ru/6cdbece
JIMArOHAIIH, YTJIbI f
[Tnomans 60k0BOIM
HOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH MPAMOI bubaunoreka LIOK
53 HPHU3MBI, IUIOIAAb https://m.edsoo.ru/37d8415
OCHOBaHUH, TEOpEMA O 7
OOKOBOI TTOBEPXHOCTH
IIPSIMOM IIPU3MBI
54 | TIlmomanb OOKOBOM bubmmoreka [JOK

IOBCPXHOCTHU U

https://m.edsoo.ru/5603e30




IIOBEPXHOCTHU IIPABUIIBHOU
UpaMubl, TEOPEMA O

55

IO OOKOBOH b
IIOBEPXHOCTH yCEUEHHON
MUpaMUIbI
bu6mmorexa [IOK

KonTponbhas pabota no
teme "MHororpaHHuku"

https://m.edsoo.ru/a95f5¢c0
4

56

TToustue 00 00BEME

bubmuoreka [JOK
https://m.edsoo.ru/7ad0020
b

57

O0BEM TUpaMuIBI

bu6mmoreka [{OK
https://m.edsoo.ru/235171b
3

58

O0bEM nupamMuIbl

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

59

O0BEM TUpaMuIBI

bu6mmoreka [{OK
https://m.edso0.ru/79¢1031
2

60

O0BEM TUpaMuIbI

bu6nmoreka [JOK
https://m.edsoo.ru/2faadc3f

61

O0BEM ITPU3MBI

bubnuoreka [JOK
https://m.edso00.ru/7985360
8

62

O06BEM npu3MbI

bu6mmorexa [IOK
https://m.edsoo.ru/1€05389
0




bu6mmorexa [IOK

63 | OOBEM mpu3MbI https://m.edsoo.ru/482d3f5
1
KonrtposbHas pabora no bubmuoteka [IOK
64 TeMe "OOBEMBI https://m.edso00.1u/28a6573
MHOTOTPaHHUKOB" c
[ToBTOpEeHME, 0000IIEHNE
. bubmmorexa [IOK
CUCTEMATHU3aIUs 3HAHU.
65 . https://m.edso0.ru/098beda
[TocTpoeHue ceueHuii B d
MHOTOTPaHHHKE -
[ToBTOpeHme, 0600IIEHNE
cUCTeMAaTH3aInsI 3HaHUH.
Brrunciienne paccTosHUM:
MEXY IBYMS TOUKAMH, OT Bubmaorexa HOK
66 Y ABY . ’ https://m.edsoo.ru/f7792ba
TOYKH J0 MPSMOH, OT TOUKH 9
JI0 TIOCKOCTH, MEXIY -
CKPEIIHUBAIOIIUMUCS
PSIMBIMU
but6mmoreka [JOK
HroroBast KOHTpoONIbHAS
67 https://m.edsoo.ru/b9146bc
pabora
0
68 | IloBTropenue, 000OMIICHHE bubmmoreka [JOK

CUCTEMaTU3alus 3HaHUMN.
Brpruucnenue yrios: Mexny
CKPELIMBAOIINMUCS
IPSIMBIMH, MEXy TIPSIMOU U
IJIOCKOCTBI, ABYTPAHHBIX

https://m.eds00.ru/56765¢8
b




YIJIOB, YTJIOB MEXIY

IIJIOCKOCTAMMH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

Ne KoumnuecTBo yacos DJIEeKTPOHHbIE
Hara uudposbie
y Tema ypoka KonTposbHbie IIpakTuyeckue p
n Bcero U3Y4YCHUSA oOpa3oBaTe/ibHbIE
- padoTbI padoTbI
pecypchbl
Cdepa u map: 1ieHTp,
PAITHYC, THAMETD:; bubmuorexa [JOK
101 b TOBEPXHOCTH 1 https://m.edsoo.ru/0341bc2
b
chepsl -
Bzaumuoe
pacnojoxxeHue cepsl u
) IIJIOCKOCTH, { bubmuorexa [JOK
KacareJibHas IIOCKOCTh https://m.edsoo.ru/bed12a43
K cepe; momaab
chepst
Nzobpaxenue chepsl,
bubnuorexa [JOK
3 1apa Ha IJI0CKOCTH. 1
https://m.edsoo.ru/bc15f72
Ceuenus mapa
Hunmunapuueckast
MOBEPXHOCTb,
oOpasyromue bu6mmoteka [JOK
4 HUJIUHAPUYECKON 1 https://m.edsoo.ru/6054b8c
IIOBEPXHOCTH, OCh 1
UWAJTMHIPUYECKOMN
MMOBEPXHOCTHU
5 Hunuuap: ocHOBaHUS U 1 bubnmoreka [JOK




OOKOBas MOBEPXHOCTb,
o0pa3syromas 1 oChb;
ionia b 60KOBOM U
IIOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/188f6216

N3o6paxkenue
LWIMHIpPA Ha
miockocth. Pazséprka
nunHApa. CeueHus
LWIMHIpa
(TUTOCKOCTHIO,
napasulebHON WiIn
NEePHEHANKYISIPHONW OCH
LWIMH]IPA)

bubmuoreka [JOK
https://m.edsoo.ru/016e25eb

Konnueckas
MOBEPXHOCTb,
oOpasyrorue
KOHUYECKON
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MMOBEPXHOCTH

bubnnorexa [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIINHA, 00pa3yomas
¥ OCh; TUTOMIA/Tb
OOKOBOW M MOJTHOM
IMOBEPXHOCTU

bubnunoreka [JOK
https://m.edsoo.ru/897dd3b
2

Y ceu€HHBIN KOHYC:
00pa3ymoliue U BHICOTA;

bubmuorexa [JOK
https://m.edsoo.ru/1468bab




OCHOBaHUSA 1 OOKOBAs

3
MMOBEPXHOCTh =
N3obpakenune koHyca
Ha TJIOCKOCTH.
Pa3Béprka KoHyCa.
CeueHust KOHyca
10 (TuTocKOCTBIO, bubnmnoreka [JOK
napasuieIbHON https://m.edsoo.ru/Obdelbe8
OCHOBaHHUIO, U
MJIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILUHY)
KoMOunarmms ten
11 BDAICHIS T bubnmnoreka [JOK
paitl https://m.edsoo.ru/3cef10e5
MHOTOT'PAaHHUKOB
MHororpasHuk,
ONMCAaHHBIN OKOJIO
chepsr; cdepa bubnuoreka [JOK
12 PBL; pa, https://m.edsoo.ru/0b13615
BIIMCAHHAS B g
MHOT'OI'PaHHUK MJIM B -
TEJIO BpaIlleHUs
[TonsTre 06 0O6BEMeE.
13 OcHOBHbIE CBOMCTBa Bubmiorexa LIOK
.. https://m.edsoo.ru/26a03tb7
00BEMOB TET
OGBEM I, bubnuorexa LIOK
14 https://m.edsoo.ru/5513d87

KOHYyca

b




O0bEM mrapa u

bubmnoreka [JOK

15 https://m.edsoo.ru/d189bde
I0MAabL Chepshl )
[TonoOHbIC TeNa B
MPOCTPAHCTBE.
COOTHOIIIEHHS MEXK
16 TOLASIMMU o bubmuorexa [JOK
ta . https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH,
00bEéMaMH 1O JOOHBIX
Tel
KonTponbHas pabota mo
17 temam "Tena bubnuoreka [JOK
BpaieHus" u "O0beMbl https://m.edsoo.ru/4a33a8ab
ten"
Bekrtop Ha mrockoctu U bubnuotexa [JOK
18
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cioxenue u bubmuorexa [JOK
BBIYMTAHUE BEKTOPOB https://m.eds00.ru/23{4f089
20 YMHOXEHHE BeKTopa Ha bubnmnoreka [JOK
qUCIIO https://m.edsoo.ru/dee379¢b
Paznoxenue Bexropa 1o
o1 TpEM HEKOMIUIaHAPHBIM bubmuoreka [IOK
BekTopam. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuienaenumnesaa
22 Pemenue 3anay, bubnuoreka [JOK

CBSI3aHHBIX C
IIPUMEHEHUEM [IPaBUIL

https://m.edsoo.ru/5a82790
0




JIEHCTBUN C BEKTOPAMHU

Koopaunarso-
BEKTOPHBII METOJ IIPU

bubmuorexa [JOK

23
peleHun https://m.edsoo.ru/d3alfe30
re€OMETPUUECKUX 3a7a4
[IpssmoyronbpHas
CHUCTE€Ma KOOPJIMHAT B
but6mmoreka [IOK
MIPOCTPAHCTBE.
24 https://m.edsoo.ru/48db705
Koopaunatsl BekTopa. 3
[Ipocreiimme 3amauu B B
KOOpAMHATAX
Yron mexny
’5 BekTopaMu. CkaisipHOe bubnuoreka IIOK
HPOU3BEACHUE https://m.edsoo.ru/725effc4
BEKTOPOB
Beruucnenue yrios
26 MEXIy NMPSMbIMU U bubmorexa TIOK
1P https://m.edsoo.ru/8efbe78e
IJIOCKOCTSIMU
KoHnTtponbHas pabota mo
7 TeMe "BeKkTopsl u bu6mmoreka [{JOK
KOOPAWHATHI B https://m.edsoo.ru/77¢c22fc5
npocTpaHcTBe"
28 [ToBTOpenwue, bubmuoreka [IOK

00001IeHE N
cUCTEMATU3AIHA
sHaHuil. OCHOBHEIE

burypsl, GakThl,

https://m.edsoo.ru/1780ba5
d




TEOpEMBI Kypca
TUIAaHUMETPUH

29

IToBTOpEHwMeE,
00o611eHue u
CUCTEMATU3ALUS
3HaHUNA. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
IUTAHUMETPUH

bu6mmoreka [JOK
https://m.edsoo.ru/078cd18
4

30

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3alHs
3HAaHUH. 3amadan
TJIAHUMETPUHU U METO/IBI
WX pelIeHUs

bubnuoreka [JOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHUE,
000011IEeHHE U
CHCTEMAaTU3alHs
3HaHUH. 3a1a9n
TJIAHUMETPUHU U METO/IBI
WX pelIeHus

bubnuoreka [JOK
https://m.edsoo.ru/4dffda97

32

IToBTOpEHume,
000011IeHHE U
CHCTeMaTU3aIUs
3HaHui. OCHOBHBIE

burypsi, GpaxTsl,
TEOPEMBI Kypca

bubnunoreka [JOK
https://m.edsoo.ru/74b2ad9
1




CTEpEOMETPUN

3 Hrorosast KOHTpOJIBHAS ! bu6nuoreka IIOK
pabora https://m.edsoo.ru/ec24dfc2
[ToBTOpEHUE,

14 00001IeHIE 1 { bubnuorexka [JOK
CHUCTEMaTHU3alusa https://m.edsoo.ru/f465d10e
3HaHUHN

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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