MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcTBo 00pazoBaHus CTaBponoJbLCKOro Kpas

HInakoBCKUA MyHHMIIUNIAJIbHBIA OKPYT

MKOY "COHI Ne6"

PACCMOTPEHO COTJTACOBAHO
PyKOBOAMTENE ITKOMEHOTO METOAHUCCKOIO 3amecturens qupexropa mo YBP
OOLCAHHCHNS yunTeneH huinko- ‘ S
MareMaTH4yeCKoro, SCTeCTRCHHO- - /S

Jorrasrok H.A.

reorpapHYSCKOro UMKIA, GU3HIeCKOH
pag ¢ «29» aBrycta 2024 1.

KYIET yW'uu, OBX

& // Haaesrora T.D.

lporokon Nel
or «28» arrycra 2024 r,

PABOYASI [IPOTPAMMA
(ID 4319876)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

it ooyuatomuxcs 10-11 kmaccos

ceqo Ilenarmana, 2024



HHOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yueOHOTrO Kypca «l'eomerpusi» 0a3oBoro ypoBHs s oOydaromuxcs 10 —11
KjaccoB paspaboraHa Ha ocHoBe @enepanbHOrO TOCYJapCTBEHHOI'O 00pa3oBaTENFHOIO CTaHIapTa
cpenmHero oOiiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHWH, MPEABIBISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, W TPATUIMI POCCHIICKOrO 00pa3oBaHus. Peanusanms TporpamMmbl
oOecrevnBaeT OBJIQJCHUE KIFOYEBBIMH KOMITCTEHITMSIMH, COCTABJISIOIIMMU OCHOBY JJISi CAMOPa3BUTHUS U
HENPEPBIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIICKYJIbTYPHOTO, JHUYHOCTHOTO U TI03HABATEIBHOIO
pa3BUTHUS IMYHOCTH O0YYAFOIIUXCSI.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

BaxkHOCTh yueOHOIro Kypca reOMETpHM Ha YPOBHE CpelHero olIiero oopa3oBaHus 00yCIIOBJICHA
HpaKTH‘ICCKOfI S3HAYUMOCTBIO METANPCIAMCTHBIX W MPEAMCETHBIX PE3YyJILTATOB O6y‘-I€HI/ISI reoMeTpun B
HampaBlI€HUM  JIMYHOCTHOTO  pa3BUTHA  OOydaromuxcs, ¢dopmupoBaHus  (QYHKIHOHAIBHOU
MaTeMaTHYeCKOH TPaMOTHOCTH, W3y4YeHHs APYIHX Y4YeOHBIX AMCUUIUIMH. Pa3BuTHE Yy OOYyYaromIuxcs
NPaBUIBHBIX TIPEACTABICHUH O CYIIHOCTH M MPOMCXOXKICHHH TE€OMETPUYECKUX aOCTpaKIHi,
COOTHOLIEHUM PEAIBHOTO U HJIECATIBHOI0, XapaKTepe OTPAKEHUS MATEMATHUYECKON HAyKOH SIBIICHUN H
MPOIIECCOB  PEaNbHOTO MHpa, MecTe TeOMETpUM B CHCTEME HayK M pPOJIH MaTeMaTH4ecKoro
MOJICIUPOBAHMSl B HAYYHOM TIO3HAHMM W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHSI YUAIIUXCS, a TAK)KE KAUeCTB MBIIUICHHUS, HEOOXOAMMBIX ISl aIallTAllii B COBPEMEHHOM
oOriecTBe.

I'eomeTpus sBAsieTcs ogHUM W3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEro OO0Iero oopa3oBaHUs,
TaK Kak 00ecrieYrMBaeT BO3MOHOCTh N3YUEHUs KaK AUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH,
TaK U TYMaHHUTaPHOM.

Jlormdeckoe wbIuieHUe, (GopMHUpyeMoOe TMPH H3YYSHHH OOYYaIOIUMUC TIOHSATHHHBIX OCHOB
TEOMETPHH ¥ TTOCTPOSHUH IEMOYKH JIOTHYECKUX YTBEPXKICHUH B XO/I€ PEIICHUS TeOMETPUIECKUX 3a]1ad,
YMEHHE BBIJIBUTATh U ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO HWCIOJB3YIOTCS MpPH pPEIIeHHH 3a7ad
€CTeCTBEHHO-HAYyYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBAThCSI B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO POJb BO BCEX 00IACTIX
JIeSITEIbHOCTH YesioBeka. OpHeHTaIns YeI0OBeKa BO BpEMEHHU U MPOCTPAHCTBE — HEOOXOAUMOE yCIIOBHE
€ro COIMaNbHOTO OBbITHA, (popMa OTpaKEHHS OKPY)KAIOMIETO MHUpPA, YCIOBHE YCIEUTHOTO IMO3HAHUS U
aKTHBHOTO TpeoOpa3zoBaHus JeiicTBuTeNnbHOCTH. OrmepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3amMu
00BbeIUHSIET pa3HbIe BUABI YU€OHOU U TPYIOBOH AEATEIHLHOCTH, SIBJISETCS OJHUM M3 NMPO(PECCHOHATBHO
BO)XHBIX KAuecTB, MOSTOMY akTyalbHa 3aaada (HOPMHUPOBAaHUS Yy OOYHaIOUIMXCSI MPOCTPAHCTBEHHOTO
MBILIICHUS KaK Pa3sHOBUAHOCTH OOPa3HOTO MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K
MPAKTHYECKON JIEATETLHOCTH 110 MHOTHM HATIPABIICHHSIM.

Lenb ocBoeHusi mporpammbl yueOHOro Kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE OOy4eHUS —
o0mieo0pazoBaTeiabHOe M OOLIEKYJIBTYPHOE pa3BUTHE OOydaromuxcs yepe3 oOecredeHrue BO3MOKHOCTH
MPHOOPETEHHSI U MCIIOJIB30BAHUS CHCTEMATHYECKUX T€OMETPUYECKUX 3HAaHUH U JIEHCTBHUH, CIIEIU(PUIHBIX
TCOMETPHHU, BOSMOKHOCTH YCIICUIHOT'O IPOJOJIKCHHUA 06pa3OBaHI/I$I 110 CIICHAJIBHOCTAM, HEC CBA3aHHBIM C
IMPUKIIaJIHBIM HUCITIOJIb30BAHUEM I'€COMETPUH.

[Iporpamma 1o reomeTpuy Ha 0a30BOM YpOBHE IMpeJHA3HAYCHA ISl OOYYAIONIMXCS CpEIHEH
IIKOJIBI, HE HMCIIBITHIBABIINX 3HAYUTENHHBIX 3aTPYAHEHUH Ha YpPOBHE OCHOBHOTO OOIIETO0 0O0pa3oBaHUS.
Takum obpaszom, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE MaTeMaTHIECKUE YMCHHUSI,
CBS3aHHBIE CO CHENHU(PHUKON TEOMETPUU M HEOOXOTUMBIE IS KU3HU B COBPEMEHHOM obmiectBe. Kpome
3TOT0, OHH MMEIOT BO3MOKHOCTh M3YYHTh F€OMETpHIO Ooiiee TIy0OKO, eclii B JaNbHEHIIeM BO3HHUKHET
HEOOXOJMMOCTh B TEOMETPUYECKUX 3HAHUAX B MPO(ECCHOHATBHOMN IeATEIHHOCTH.



JocTiKeHne e 0CBOSHHUSI MPOrpaMMBbl 00ECTICUMBAETCS PELICHUEM COOTBETCTBYIOLIMX 3a/ad.
[TpuoputeTHEIME 3aauaMi OCBOeHHUsSI Kypca «[eomeTpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SBTISIFOTCSL:

e hopMHpOBaHUE IPEICTABICHUSI O T'€OMETPUU KaK YacTH MUPOBOH KyJIbTYPbl M OCO3HaHHE €&

B3aUMOCBSI3U C OKPY’KaIOIIUM MHUPOM;

e popMHpOBaHKHE TNPEACTABICHHUS O MHOTOTPaHHHKAaX M TeJaxX BpalleHHs KaK O BaKHEUIIMX
MaTeMaTHYECKUX MOJEISIX, IIO3BOJLIIOLIMX OIMCHIBATh W M3Y4aTh pa3HbIC SIBICHUS
OKPY’KaloIEero MUpa;

e popMHpOBaHHE YMEHHUS pAacloO3HaBaThb Ha 4YepTekax, MOAENSIX W B pEaJbHOM MHpE
MHOTOTPaHHUKH U TeJla BpaIleHHUS;

® OBJIaJICHUE METOJAM{ pELIeHHs 3aJad Ha MOCTPOCHHS HA HM300pa’KeHMUSAX HPOCTPAHCTBEHHBIX
buryp;

e GopMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOTPAaHHMKAaX M TeJlax
BpALICHUS U UX OCHOBHBIMHU CBOICTBaMU;

® OBJIaJICHHE AJITOPUTMAMH PEIICHNUsT OCHOBHBIX THIIOB 3a]a4; (OPMHUPOBAHHE YMEHHS TIPOBOAUTH
HECJIOXKHBIE JOKA3aTEJIbHBIC PACCY)KICHHUS B XOJI€ PEILICHNS CTEPEOMETPHUYECKHX 3a/1a4 U 3a/1a4
C MPaKTHUYECKUM COAEP)KAHHUEM;

® Da3BUTHE HMHTEIUICKTYallbHBIX M TBOPYECKHX CHOCOOHOCTEH O0Oydarolmuxcsi, MO3HABaTEIbHOM
AKTUBHOCTH, HCCIIEA0BATEIHCKIX YMEHUH, KDUTUYHOCTH MBIIILICHUS,

e popmupoBaHre  (PYHKIMOHAJIBHOH  TPaMOTHOCTH, PEJICBAHTHOW  TI'EOMETPUU:  yYMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPHUUECKUX IOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYAIMAX U TPU U3yYCHUU APYTHX y4eOHBIX TPEAMETOB, TPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpHOCTEH, (POpMyIHpOBaTh MX Ha S3bIKE '€OMETPHU W CO3/aBaTh
reOMETPHUYECKHE MOJICIH, TPUMEHSITh OCBOCHHBIH T€OMETPUYECKUI ammapar ajsl pelleHus
NPaKTUKO-OPUCHTUPOBAHHBIX  33/1a4, HWHTEPIPETUPOBATh H  OICHUBATh  IIOJyYCHHBIC
pE3yIbTaThI.

OTIUYNTENHEHON 0COOCHHOCTBIO MPOTPAaMMEI SIBIISIETCSI BKIIFOUEHHE B KypC CTEPEOMETPUH B Hadase
€ro HM3yuYeHHs 3a/ia4y, pellacMbIX Ha YPOBHE HHTYHTHBHOTO IO3HAHUS, M ONpeNel€HHBIM 00pa3oM
OopraHu3oBaHHasi paboTa HajJ HHUMHU, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTHUMYJHPYET TNPOTEKAaHHE WHTYHTHUBHBIX TPOLECCOB, MOTHUBUPYET K JallbHEHWIIeMY
U3YUYEHHUIO IIpeIMETa.

[Mpeamourenne oTHAETCS HATISIHO-KOHCTPYKTHBHOMY METONLy OOYYEHUS, TO €CTh TEOPETHUECKHE
3HaHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb NPEAMETHO-TIPAKTHUECKOW AesATeNbHOCTH. Pa3Buthe
NPOCTPAHCTBEHHBIX MPEICTABICHUN Y y4yalluXcs B Kypce CTEPEOMETPUH MPOBOIUTCS 33 CUET peIICHUS
3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX OOpa30B M 3ajJad Ha ONEPHUPOBAHHE NPOCTPAHCTBEHHBIMHU
obpazamu. Co3naHue oOpa3a MPOBOAWTCS C ONOPOM Ha HArJSAHOCTH, a ONEPHpOBaHHE 0Opa3oM — B
YCIIOBHUSX OTBJICUCHHS OT HATJIJHOCTH, MBICJIEHHOTO H3MEHEHHSI €r0 HCXOAHOTO COJEeP KaHusl.

OcHOBHEBIE coziepkaTenbHble JIMHUU Kypca «l'eometpun» B 10-11 kmaccax: «MHOrorpaHHUKN»,
«[IpsiMble W mTIOCKOCTH B MpocTpaHcTBe», «Tenma BpameHus», «BekTopel ©W KOOpAMHATHL B
npocTpancTBe». PopMUpPOBaHUE JIOTHUECKUX YMEHHH paclpenelsieTcss He TOJIBKO 10 COAep)KaTeIbHbBIM
JIMHUSAM, HO U 110 rogaM o0y4deHHUs! Ha yPOBHE CpeJHEro o0IIero oopa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjibTaTaM OCBOCHHUSI paboueit
NpOrpaMMBbl, paclpeleN€HHbBIM 10 rojaM oOy4YeHHs, CTPYKTYpPUPOBaHO TakuM o00pa3oM, dYTOOBI
OBJIQICHUE TEOMETPUYECKUMH TIOHATUSIMA M HAaBBIKAMH OCYIICCTBISUIOCH IIOCIIEAOBATEIbHO |
MOCTYNaTeIbHO, C COOMIONEHHEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAJNCH B
O0IIyI0 CUCTEMY T'€OMETPUYECKUX MpPEACTaBICHHH O0YYalOUIMXCsl, paciiupsas U yriyomsas e€, oOpasys
MPOYHBIE MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha uzyuenue reomerpun otBoguTcs 2 yaca B Henento B 10 kiacce u 1 yac B Hepento B 11 kiacce,
BCEro 3a JiBa roja ooy4yenus - 102 yueOHBIX vaca.
COJEPKAHUE YUEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsmas, MIOCKOCTh, MpocTpaHCcTBO. [loHstne 00
AKCUOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anMHOe pacnonoxeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOINUECS, IapajuleibHble U
cKpeluBaromuyecs npsiMole. IlapannenbHOCTh NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MApaJUICIbHBIE
IpsIMBIE B IIPOCTPAHCTBE; NapaAJUIEIBHOCTh TPEX MPSIMBIX; NAPAJIENBHOCTD MIPSMOM U TUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YTOJI MEXIY NPSIMBIMA B IIPOCTpPaHCTBE. IlapayiesIbHOCTD MIOCKOCTEH:
napajuleNbHble IUIOCKOCTH; CBOMCTBA IapajUIeNbHBIX IUIOCKOcTed. IIpocredmme MmpoCcTpaHCTBEHHBIE
¢GuUrypsl Ha TUIOCKOCTH: TETPadAp, KyO, mapajuieienune]; IOCTPOSHHE CCUCHHH.

IlepneHauKyJIApHOCTh NPSIMOM M IIOCKOCTH: IEPIEHAUKYJISIPHBIE IPSMbIE B IIPOCTPAHCTBE,
IIpsIMBbIE NTAPAJUIENIBHBIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, NIPU3HAK MEPIEHAUKYJIIPHOCTH NPSIMON H
IJIOCKOCTH, T€OopeMa O MPSAMOW NEPNEHIUKYJIAPHON MIIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIOJl MEXKAY
IPSIMOM M IUIOCKOCTBIO; JBYI'PAHHBIM yroOJ, JIMHEHHBIM YroJl AByrpaHHOro yrina. lleprneHnukymnsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU N0 IUIOCKOCTH, PAaCCTOSIHUE OT NMPSMOM 0 IIOCKOCTH, MPOEKLHUS
¢urypsl Ha IUIOCKOCTh. llepHeHOUKYISPHOCTh IJIOCKOCTEH: NPHU3HAK NEPIEHAMKYJISIPHOCTH IBYX
mwiockocter. TeopeMa o TpEX MEpHEHAUKYJIIApax.

MHororpaHHuK#n

IloHsITHE MHOTOTpPaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAHHUKA, BBIMYKIBIE W HEBBITYKIIBIE
MHOTOTPaHHUKH; pa3BEpTKa MHOrorpaHHuka. [IpuzmMa: N-yrosnbHas mpusma; rpaHd U OCHOBAaHUS IPU3MBI;
npsMasi M HaKJIOHHAas NpU3MbL;, OOKOBasg M TOJHAs IOBEPXHOCTh mnpu3Mbl. Ilapamienenunern,
MPSIMOYTOJIBHBIA Mapajulelenunes; U ero cBoilictBa. [lupammpa: N-yroiapHass nHpamuaa, TpaHH U
OCHOBaHHUE NMUPaMU/IbI; OOKOBAasI U MOJIHAS IOBEPXHOCTh MMPaMUIbI; IPaBUIIbHAS M YCEUEHHAS MMPaMUAA.
OneMEHTHI IPU3MBI M TUpaMubl. [IpaBuiabHBIE MHOTOIPAaHHUKY: TIOHATHE MPaBUIIBHOTO MHOTOTPaHHHKA,
MpaBWJIbHAs NpPHU3Ma W MpaBHIbHAs NHpPaMUAa; MPaBHIbHAs TPEYrojbHas MUpaMuAa W INPaBUIbHBIN
teTpa’ap; kyo. IlpexcraBieHne o mMpaBUIBHBIX MHOTOIPaHHUKAX: OKTAadAp, NOJACKa’aAp W HKOCAIP.
CeueHust IPU3MBI U TUPAMUJIBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IMpaMUIaxX, apajuieIeNnuIeax, MPaBIIbHBIX MHOTOIPaHHUKAX.

BorunciieHne 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriasl. Ilnomans OokoBoiM
MOBEPXHOCTH M TOJHOM IMOBEPXHOCTH NPSMON NPHU3MBI, IJIOLIaJh OCHOBAaHHMH, Teopema o OOKOBOIi
MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH TPAaBHIBHOM
NUpaMHJIBl, TeopeMa O IUomanu yceuéHHoM nupamuiabl. Ilonstne 06 oObvéme. OOBEM mHpamMuibl,
IIPU3MBL.

[omo6HbIe Tena B mpoctpaHcTBe. COOTHONICHUST MEX/Y TUIONIASIMH TIOBEPXHOCTEH, 00bEMaMu
IMOJOOHBIX TEI.

11 KJIACC

Tesa BpameHus

Huwnmmaapuueckass  TOBEPXHOCTb,  00pa3yloliue  IWIMHAPHYECKOH  MOBEPXHOCTH,  OCh
MWIAHAPUYIECKONW MOBepXHOCTH. LImHAp: ocHOBaHUS M OOKOBas IMOBEPXHOCTh, 00pa3ylomias U OCh;
IO s OOKOBOH M TIOJTHOM ITOBEPXHOCTH.



Konnueckast moBepXHOCTb, 00pa3yomie KOHNIeCKO MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTH. KOHyc: OCHOBaHHME W BepiiuHa, oOpa3yromas M OCh, IUIOMAAb OOKOBOM W TOJHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIlye U BEICOTA; OCHOBAHUS 1 OOKOBAasi TOBEPXHOCTb.

Cdepa u mwap: nentp, paguyc, AMaMeTp; oMb OBEpXHOCTH chepbl. B3anMHoe pacrnionoxxeHne
cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIoMmanb chepsl.

N300paxkeHne Texn BpalleHus Ha TNIOCKOCTH. Pa3BEpTka HUIMHIPA U KOHYCA.

KomOuHanmu Ten BpamjeHWss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJO Cgepsl;
cdepa, BIMcaHHasi B MHOTOIPaHHUK, WJIH TEJIO BPAILCHUSI.

[Tonsite 06 o6béMe. OcHOBHBEIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTONBHOTO
napanjenenumnena u cineactsus u3 He€. O0bEM nmnuHapa, Konyca. O0bEM mapa u Iomans cepsl.

[TonoGuele Tena B mpocTpaHcTBe. COOTHOMICHUS] MEXAY IUIOMIAASIMU MOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEIL.

Ceuenust munuHIpa (MapajulebHO U MEPHEHIUKYISPHO OCH), CeUeHHs KoHyca (mapauienbHOe
OCHOBAHHIO U MPOXO/ISIIEE Yepe3 BEPIINHY), CEUEHHs [Iapa.

BekTopbl 1 KOOPANMHATHI B POCTPAHCTBE

Bekrop Ha IwiockocTH W B mpocTpaHcTBe. CIOKEHHE W BBIYUTAHUE BEKTOPOB. YMHOMKEHHE
BEKTOpa Ha u4Hclo. PasnoxkeHnne BekTopa 1O TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napanenenurena. PemeHue 3ajgad, CBSA3aHHBIX C NPUMEHEHHUEM TMpaBHJ JACHCTBUH C BEKTOpPaMH.
[IpsmoyronpHas cuctemMa KoopAauHat B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocteiimme 3ama4un B
KoopauHaTax. YToi Mexay Bekropamu. CKaJsipHOE TIPOU3BEeHNE BEKTOPOB. BrIunciieHne yriioB Mexmy
OPSIMBIMHA | TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO/I TIPH PEIICHHN TeOMETPUYECKHX 3a1ad.

MJIAHUPYEMBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHUS MPOrpaMMbl  ydeOHOro mpeaMera «MaremaTukay
XapaKTePU3YIOTCS:

I'paxknanckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTBIO TPAXKIAAHCKOW MO3UIIMK O0YJAIOIIErocss Kak aKTHBHOTO W OTBETCTBEHHOIO
YJieHa POCCUICKOro O0OIecTBa, MPEACTABICHHEM O MATEMATHYECKUX OCHOBax (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABJICHUH, MPOLEAYp MPakIaHCKOTO 00IecTBa (BHIOOPHI, OMPOCHI U Mp.), YMEHHEM
B3aUMO/ICHCTBOBATH C COIUAILHBIMA HHCTUTYTAMU B COOTBETCTBUH C UX (DYHKIHSIMU ¥ HA3HAUCHHUEM.

IMaTpuoTHYECKOE BOCTIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCHICKOW TPaXKIAHCKOW HJIEHTUYHOCTH, YBOXKECHHUS K MPONUIOMY U
HACTOSAIIEMY POCCHHCKOH MaTEeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHIKCHHSM POCCHHCKHX
MaTEeMaTHKOB M POCCHICKON MaTEeMAaTHYECKOW IIKOJIBI, K MCIIOIb30BAHUIO 3TUX JOCTHXEHHUH B JPYTUX
HayKaxX, TEXHOJOTHX, cepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUS:

OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; c(OpMHPOBAHHOCTHI) HPABCTBEHHOTO
CO3HaHUs, 3TUYECKOT'O ITOBECACHUSA, CBA3AHHOI'O C MHPAKTUYCCKUM IMPUMCHCHUEM ZIOCTI/I)KeHI/Iﬁ HayKu "
JIeSITeTbHOCTHIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOWYHBOTO OY/IyIIETo.

JcTeTHYeCKOe BOCIIMTAHME:

OCTETUYCCKUM OTHOUICHMEM K MHPY, BKIIOYAA I3CTCTUKY MATCMATHYCCKHUX 3aKOHOMepHOCTeI>'I,
00BEKTOB, 3aJad, peIIeHUH, pacCyKIACHUI; BOCIPUHMYHBOCTEI0O K MATEMAaTHYSCKHM acIlleKTam
Pa3INYHBIX BHJIOB UCKYCCTBA.

dDu3nyecKoe BOCIUTAHHE:

c(OpPMHUPOBAHHOCTBIO YMEHHS NMPHUMEHSATh MaTeMaTWYeCKHe 3HaHUS B MHTEPECcax 3JI0POBOTO U
Oe3omacHOro o0Opa3a KHM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3II0OPOBBIO (370pOBOEC THTAHHE,
cOaTaHCHPOBAHHBIN PEKUM 3aHATHN W OTABIXa, PETyisapHas (u3ndeckas aKTHBHOCTB); (YH3HMYECKOTO
COBEPILECHCTBOBAHUS, ITPH 3aHITUSX CIIOPTUBHO-03/JOPOBUTEIHLHOMN JIEATEITHHOCTHIO.



TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOWS; UHTEPECOM K Pa3IMYHBIM cdepam
npo(heCCUOHANBHON JICATELHOCTH, CBS3aHHBIM C MAaTEMaTHKOW M €€ MPWIOKEHUSMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIM BHIOOp OyAylield MpodeccCHy W PEeaTu30BBIBATH COOCTBCHHBIC >KU3HCHHBIC
TUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30oBaHHIO M CaMOOOPa30BaHMIO Ha
MPOTSKCHUU BCEUW KU3HU; TOTOBHOCTHIO K AKTHUBHOMY YYAacCTHIO B PEIICHUM MPaKTUYECKUX 3a7ad
MaTeMaTUYECKON HapaBIEHHOCTH.

IK0JI0rnYecKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO ~ DKOJIOTMYECKOW  KYJIBTYPhI, T[OHUMAaHMEM  BJIUSHHS  COIHAIBHO-
SKOHOMUYECKUX MPOIECCOB Ha COCTOSIHUE TPUPOIHON M COIMAIILHOW CPEJIbl, OCO3HAHUEM IJI00ATHHOTO
XapakTepa 3KOJOTHYECKHX NpoOJieM; OpUEHTAlMeH Ha NPUMCHEHHUE MaTeMaTHYeCKHX 3HAaHWUH s
pelIeHus 3a1a4 B 00JIACTH OKPYKAIOIIEH Cpe/bl, MJIAaHUPOBAHUS MOCTYIKOB U OLEHKUA MX BO3MOXKHBIX
MOCJIEACTBUM [ OKPYKAIOILIEH Cpeibl.

IleHHOCTH HAYYHOTO NNO3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKHM W OOINECCTBEHHOW MPAKTUKH, MOHUMAHUEM MAaTEMaTHYCCKON HAayKH Kak c(epbl uYeloBeYeCKON
NEATETLHOCTH, JTAloB €€ Pa3BUTHS M 3HAYMUMOCTHU JUIS Pa3BUTHS ITUBWIM3AIMN; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOM KyJIbTypOll Kak CpEACTBOM TIO3HAHUS MHPA; TOTOBHOCTHIO
OCYIIECTBIISTH IPOEKTHYIO U UCCIIEIOBATEIBCKYIO JEATEIBHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHsle pe3yibTaThl OCBOGHHUSI NpOrpaMMbl ydeOHOro mnpeamera «MaremaTrnkay
XapaKTePU3YyIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHAGAMENbHbIMU OCUCMEUIMY, YHUBEPCATbHIMU
KOMMYHUKATMUGHBIMU OCUCBUAMU, YHUBEPCANLHLIMU PE2YIAMUGHBIMU OCUICTHEUAMU.
1) Vuusepcanvnvie nosnasamenwvmwvie Oeiicmsus, obecneuusarom Gopmuposanue 0OA306bix
KOCHUMUBHBIX  HPOYECcCco8 00 Yarowuxcs (0ceoeHue Memooo8 HOSHAHUSL —OKpYICaoujeeo mupa;
NPpUMEHeHUe T02UHECKUX, UCCIe008AMeNbCKUX Onepayuli, yMeHul pabomams ¢ ungopmayuer).
ba3zoBble Jjornueckne aeicTBUA:
® BLISIBJISITh M XapaKTEPH30BaTh CYIICCTBEHHbIC NMPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, TIOHSITHH,
OTHOILICHUH MEXIy TOHITUSAME, (OpPMYyIHpOBATh OMNpECNeHNs MOHSATHH; yCTaHABIMBATH
CYLIECTBEHHBIM MPHU3HAK KIaCCU(PHUKALNN, OCHOBAHHUS ISl 0000IIEHUS U CPaBHEHUS, KPUTEPUH
MPOBOJAMMOTO aHAN3a,;
® BOCIIPUHUMATh, (QOPMYIUPOBaTh W  MPEeOOPa30BBIBATH  CYXJEHHS: YTBEPAWUTENbHBIE U
OTpHIIATENbHbIE, EIMHIUYHbBIE, YACTHBIE U O0IIUE; YCIOBHBIE;

® BLISIBJISITh MaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUUs B (PaKTax, TaHHBIX,
HaOJFOIEHNUSIX W YTBEPXKICHUSX; MpeIyiarath KPUTEPHU JUIS BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYMIL;

e iejaTh BBIBOABI C HCIOJB30BAaHHMEM 3aKOHOB JIOTUKM, JACAYKTHUBHBIX W HHIYKTUBHBIX
YMO3aKJII0UEHHH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CaMOCTOSITENIHHO JIOKa3aTeNIbCTBA MAaTEMAaTHYECKUX YTBEpXKICHHU (NpsSMbIE H OT
NPOTHBHOTO), BBICTPAaWBATh APryMEHTALMIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTH COOCTBEHHBIE CY>KACHUS U BBIBOJIBL;

® BEIOMPATh CIOCO0 pelIeHus ydeOHOW 3amadu (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHHS,

BbIOMpATh HanOoJIee NOAXONAIIUN ¢ YYETOM CaMOCTOSITEIbHO BBIIEIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue qeiicTBUSA:

® JICTIONIB30BaTh BONPOCH KaK HCCIIEAOBATEIbCKUNA WHCTPYMEHT IIO3HAHUS; (HOPMYIHPOBATH

BOIIPOCHI, (PUKCHpYIOIIKE NPOTHBOpEYHe, MPOOJIEeMy, YCTAaHABIMBAaTh HCKOMOE M IaHHOE,
(dbopMupOBaTH THIIOTE3Y, APTyMEHTUPOBATH CBOIO TIO3ULIUIO, MHEHHE;



® [IPOBO/IUTH CAMOCTOSITEIBHO CIIAHUPOBAHHBIM 3KCIEPUMEHT, MCCIEIOBAHUE 110 YCTAHOBICHUIO
0CcOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHMSA, MPOLECCa, BBIIBICHUIO 3aBHCUMOCTEH
MEXIy 00bEKTaMH, SIBJICHUSIMH, TIPOLIECCAMU;

® CaMOCTOSITENBHO (POpMynHpoBaTh OOOOIIEHHST W BBIBOABI IO peE3ylbTaTaM MPOBEIEHHOTO
HaOJIF0IeHHsI, UCCIE0BAaHMs, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB
1 0000IIEHHI;

® IPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MpOIlEcca, a TaKKe BBIABUIATH IPENIOIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIOBHUSX.

Padora ¢ nndopmanueii:

® BLISIBJITE JeUIMTEl MHGOpPMALWHU, AAHHBIX, HEOOXOAMMBIX AJIsI OTBETAa HAa BONPOC M UL
pelIeHus 3a1a4u;

 BEIOMpaTh HHGOPMALIUIO U3 HCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMAaTHU3HPOBATh
Y MHTEPIPETHPOBATh MHPOPMALIUIO PA3IMYHbIX BUIOB U (GOPM MPEACTABICHUS;

® CTPYKTYPHPOBaTh HMHQPOPMALIMIO, MPEACTaBIATE €€ B Pa3lUYHBIX (HOpMax, WILIFOCTPHPOBATH
rpaduyecky;

® OLICHUBATH HAJEKHOCTh HHPOPMAIUH MO0 CAMOCTOSITENEHO CHOPMYINPOBAHHBIM KPHTEPHUSIM.

2) Vuueepcanvnvie KomMMynukamuemvle Oelicmeusi, obecneyusaiom  CHOPMUPOBAHHOCHIb

COYUANLHBIX HABLIKOG 00YHAIOUUXCSL.

Oo0menue:

® BOCIIPUHUMATh U (POPMYIHPOBATEH CY>KACHUS B COOTBETCTBUH C YCIOBUSAMH U LEJIIMHU OOIIECHUS;
SICHO, TOYHO, TPaMOTHO BBbIpaXkaTh CBOIO TOYKY 3pEHMS B YCTHBIX M NMHCbMEHHBIX TEKCTax,
JIaBaTh MOSCHEHMSI 110 X0y PeIIeHus 33/1a4l, KOMMEHTHPOBATh MOTYyYEHHBIN pe3ysbTaT;

B X0/1e 00CY>KAEHUS 3a/1aBaTh BONIPOCHI 10 CYIIECTBY 00CYKIaeMOi TeMbI, IPOOIEMBbI, peIIacMoi
3a[a4u, BBICKA3bIBATh MJICH, HALICJIICHHbIE HA ITONCK PELICHHUS; COTIOCTABIATE CBOU CYXKACHUS C
CYXJIEHUSIMH JIPYTHX YYAaCTHUKOB JMaJiora, OOHAPYKHUBATh Pa3lInune W CXOJICTBO TMO3UIIHIL; B
KOPPEKTHOH (opme HOopMyIIHpOBaTh Pa3HOTIIACHS, CBOH BO3PAKEHHUS,

® [IPE/ICTABJIATh PE3YJIbTaThbl PpELICHUs] 3aJayd, SKCIEPUMEHTa, MCCIEJOBaHMs, IPOEKTa;
CaMOCTOSITETIbHO BBIOMPATh (QoOpMaT BBICTYIUICHHS C YY€TOM 3a4ad IPE3CHTalUd H
0c0OEHHOCTEH ayAUTOPHH.

CoTpyaHn4ecTBo:

® IOHMMaTh W WCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHAMBHUIyaJbHOW pabOTBl MpH
pelieHnr y4eOHbIX 3aJad; NPUHMMATh IeJb COBMECTHOM JAEATEJILHOCTH, IJIAHWPOBATh
OpraHu3alMI0 COBMECTHOH paboThl, pacnpenenars Buabl paboT, JoroBapuBaThes, 00CYKIaTh
NPOLIECC U PE3yJIbTaT PadoThl; 0000IaTh MHEHHUST HECKOJIBLKHUX JIIOJCH;

® y4aCTBOBATh B IPYNINOBBIX (hopMax paboThI (00CyKaeHNns, 00OMEH MHEHHH, «MO3TOBBIE IITYPMBD)
W WHBIE); BBINOIHATH CBOIO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM JAEHCTBUS C APYTUMHU
YIeHaMH KOMAaH[bI; OIIEHWBATh Ka4eCTBO CBOETO BKJIa/Ja B OOMIMHA MPOAYKT MO KPUTEPHSIM,
c(hopMyITMpPOBaHHBIM yYaCTHUKAMH B3aMMOECHCTBUA.

3) Vuusepcanvnvie pecynamuenvie Oeiicmeus, obecneuusaom @GOpMUpPOBaHUe CMbICIOBIX

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTL.

Camoopranusanms:

® COCTAaBIISITh TUIAH, AJITOPHTM PEIICHHS 3a7a4H, BEIOUPATh CIIOCO0 PEIIeHHs ¢ YIETOM HMEIOIINXCS
pPECYpPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
peleHuii ¢ ya€ToM HOBOH HH(OpMAILIHU.

CaMOKOHTPOJIb:

® BIIaZICTh HABBIKAMHU II03HABATENBbHOW PEeQIEKCHH KaK OCO3HAaHUsS COBEpIIAEMBIX JEHCTBUH U
MBICIUTENIPHBIX ~ IIPOLIECCOB, HUX pe3yJbTaToB; BJAAETh CHOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTpOJIS IIpOLIECCa U pe3yiibTaTa PelleHNs] MaTeMaTH4ecKoi 3a1aun;



® IPEIBUICTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh IIPHM pEHICHHM 3aJadd, BHOCUTH
KOPPEKTHBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE pe3yJIbTaTa LEIH U YCIOBHSM, OOBSCHATh MPUYHHBI JOCTHKCHUS WU
HEJOCTIKEHHUS  PE3yJbTaTOB  AEATENBHOCTH, HAXOAWTh OMMUOKY, [aBaTh  OICHKY
MPHOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBath NOHATHUAMH: TOUKA, IIPSIMasi, IIJIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CICACTBHS U3 HUX NIPH PELICHUU F€OMETPUYECKHX 3a1ad.

OnepupoBaTh MOHATUAME: NAPAJIETBHOCTD U MEPIEHANKYIIPHOCTD NPSAMBIX U IFIOCKOCTEH.

KnaccuduurpoBaTh B3auMHOE PacloioKeHHUE NPSIMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath NOHATHUSAMH: IBYTPAaHHBIN YToJl, TPaH IBYTPAaHHOTO yIja, peOpo ABYIPaHHOTO yIia;
JIMHEHHBIN yToJl IByTrPaHHOIo yrIia; rpajycHasi Mepa JBYTPaHHOTO yIJia.

OnepupoBath MOHATHUSMHU: MHOTOI'PAaHHUK, BBIMYKJIBIH M HEBBITYKIIBIH MHOTOTPAaHHHK, 3JIEMEHTHI
MHOTOI'PaHHHUKA, IPAaBUIbHBIA MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (IHMpaMuia; IpHU3Ma, NPSMOYTOJIbHBIN
napaJuiesienuIe]], Kyo).

KnaccudummpoBath MHOTOTpaHHUKH, BBIOMpAs OCHOBAHUS [UIsl KiIacCU(UKAIMK (BBITYKIbIE U
HEBBIYKJIBIE MHOTOTPAHHUKH, TPaBWIbHBIE MHOTOTPAaHHHKH; TMpSMble M HAKJIOHHBIE IPU3MBI,
napajuiesIenuIes! ).

OnepupoBaTh MOHITUSME: CEKYIIast INIOCKOCTh, CEUCHNE MHOTOTPaHHHUKOB.

OOBSCHATH MIPUHITUIIBI TOCTPOCHUS CEUCHUMA, UCTIONIB3YS METOJI CIIEOB.

CTpouTh ceyeHrs: MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBITIONHATE (BBIHOCHBIC) IUIOCKHE YEePTEXKH
W3 PUCYHKOB ITPOCTHIX O0BEMHBIX (UTYp: BHJ] CBEPXY, COOKY, CHU3Y.

Pemiath 3amaum Ha HAaXOXKJICHHE TEOMETPUYECKUX BEIMYMH MO 00pa3laM WM aIrOpPHTMaM,
NPUMEHSIS U3BECTHBIE aHATMTUYECKHE METOABI MPU PEUICHWH CTaHJAPTHBIX MaTeMaTHUYECKHX 3ajad Ha
BBIYUCIICHHE PACCTOSTHUM MEXIy IByMsl TOUKAMH, OT TOYKH JIO0 MPSIMOM, OT TOUKH JI0 TIIOCKOCTH, MEXLY
CKPEUIMBAIOIIMUCS MPSIMBIMH.

Pemrate 3amaun Ha HaxXOXKJEHHE TEOMETPUYECKMX BEIMYMH IO 00pas3laM WU ajiropuTMam,
NPUMEHSIST U3BECTHBIE aHATMTUYECKHE METOMBI NMPU PEUNICHUH CTaHJAPTHBIX MaTeMaTHUYECKHX 3ajad Ha
BBIUUCIICHHE YIJIOB MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEXIY TMPSIMONH U TUIOCKOCTBIO, MEXITy
TUTOCKOCTSIMH, JIByTPaHHBIX YTIIOB.

Boeranciiate 00bEMBI M TUIONIAJU TOBEPXHOCTEW MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMuia) C
npuMeHeHueM (OpMYJ, BBIYUCIATH COOTHOIICHUS MEXIy IUIOIAASIMHU TIOBEpXHOCTEH, 00bEMaMu
MOJJOOHBIX MHOTOTPaHHUKOB.

OnepupoBarh MOHATHSIMU: CHMMETPHS B TPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CHUMMETPHU;
HEHTP, OCh U INIOCKOCTh CHMMETPHU (BUTYPHI.

Uzpnekarb, mnpeoOpa3oBbIBaTh ¥ HMHTEPIPETHPOBATH HH(OpMAIMIO O TPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

[IpumensTs reomMeTpruueckue (GakThl A PELICHUS CTEPEOMETPUUECKUX 3a/1ad, TPEANoararomnx
HECKOJIBKO IIAr0B PEIICHHs, €CIH YCIOBUS MPUMEHEHHS 3a4aHbI B IBHOH (opmMe.

[IpumensTs mpocreiiiine NporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI
NIPY pEIICHUH CTEPEOMETPHUYECKHX 3a/1aY.

[IpuBoANTE TpUMEpPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NMPHPOAE M >KU3HH, PAacIO3HABATh
NPOSIBIICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.



HpI/IMeHSITB IMOJIYYCHHBIC 3HAHUA Ha MPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTYyallU U IPUMCHATDH
HN3YYCHHBIC IIOHATUA B HNPOLECCE IMOMUCKAa PCHICHUA MATCMATUYCCKU C(I)OpMyJ'IPIpOBaHHOI\/’I HpO6ﬂeMBI,
MOACIUPOBAThL PCAJIBHBIC CUTyallUW Ha A3BIKE TI'€OMCETpPUH, HCCICAOBATL IMOCTPOCHHBLIEC MOACIU C
HCIIOJIb30BAHUEM TI'€OMETPHUYCCKUX MOHATHH U TCOpPEM, alllapara a.]'ll"e6pl>l; peliatb MNPAKTUYCCKUC
3a7a4u, CBA3aHHbBIC C HAXOKACHUEM I'COMCTPUUICCKUX BCJIIMYUH.

11 KJIACC

OnepupoBaTh MOHATUAMH: IMIMHIAPUYECKAs IMOBEPXHOCTh, OOpa3ymolue HIMHIPUIECKOM
MOBEPXHOCTH; LWJINHAP, KOHUYECKasl MOBEPXHOCTh, 00pa3ylolne KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepuueckas TOBEPXHOCTb.

Pacnio3naBaTh Tena BpameHus (WWIMHAP, KOHYC, cdepa u map).

OOBACHSTH CIIOCOOBI MOTyYESHNUS TEJT BpaIllCHHS.

KnaccudunupoaTh B3anMHOE pacroioskeHue cepbl H TUIOCKOCTH.

OnepupoBaTh MOHATUSMH: IAPOBOH CErMEHT, OCHOBaHUE CETMEHTa, BHICOTA CEIMEHTA; MIapOBOM
CJIOM, OCHOBaHHE IIapOBOTO CJI0s, BEICOTA IIAPOBOTO CIOS; IIAPOBOM CEKTOP.

Bbrauciasath 00bEMBI M IUIOIIAU TOBEPXHOCTEH TEN BpPALICHHS, T'€OMETPUYECKHX Tel C
MPUMEHEHUEM (POPMYII.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHHUK, BIUCAHHBIA B cdepy M OMHUCAHHBIA OKOJIO CQepsl;
cdepa, BIMCaHHAs! B MHOTOTPAHHUK WIIK TEJIO BpPAILICHHS.

BbI4ucATE COOTHOIIEHUS MEX Y IUIOLIAIIMH [TIOBEPXHOCTEH M 00bEMaMy IOAOOHBIX TEI.

N300paxats n3ydaeMble GUTYpHI OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (QUIYD: BHI CBEPXY,
cOOKy, CHU3Y; CTPOUTDH CEUCHHUS TEJl BPAILECHHS.

W3Bnekartb, HWHTEPIPETUPOBATH W NPeoOpa3oBbIBaTh HMHGOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

OnepupoBatk MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE [EHCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHHMS BEKTOPOB M YMHOKEHHMS BEKTOpa Ha
YHCII0, OOBSACHSTH, KAKUMH CBOMCTBaMHU OHHU 00J1aJat0T.

[TpuMeHsATH IpaBUIIO NapaJUIeIeIUIIe .

OnepupoBaTh HMOHATHAMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJN MEXIy BEKTOpaMH, CKaIIPHOE NPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOpPOB M IPOHM3BEACHHE BEKTOpa Ha YHCIIO, YTOJl MEXAY BEKTOPaMH,
CKaJIIpHOE MTPOU3BEICHHUE, PACKIAIBIBATH BEKTOP M0 JBYM HEKOJTMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTH YPaBHEHHEM B IEKaPTOBOM CUCTEME KOOPAMHAT.

[IpumensTs reomeTpudeckue (GakThl ATl PELICHUST CTEPEOMETPUUECKUX 3aad, MPEATOararnx
HECKOJIbKO IIAr0B PEIICHUs, €CIH yCIOBUS MPUMEHEHHS 3a1aHbI B SIBHOH (opmMe.

Pemrate npocTeiiniye reoMeTpuUecKue 3a1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA.

Perate 3ajaun Ha I0Ka3aTEIHCTBO MATEMATUYECKUX OTHOLICHUH M HAXO0XK/ICHUE T€OMETPUICCKUX
BEJIMYMH O 00pa3laM WM aJIrOpHTMaM, MPUMEHsS M3BECTHBIE METOJbI MPH PEUICHUU CTaHJIapTHBIX
MaTeMaTHYECKHX 3aJ1ad.

[IpumensTH TpocTeiiiie MporpaMMHBIE CPEJCTBA M AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPY PEIIEHUH CTEPEOMETPHUECKHX 3a1ad.

[IpuBonuTh HpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEl B NpHUPOAE M >KU3HHU, PACIO3HABaTh
IPOsIBJIEHHE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHsTH NOJIyYyeHHbIE 3HaHUS Ha NPaKTUKE: aHAIN3UPOBATh peajbHble CUTYallUd U NIPUMEHSTh
U3y4YCHHbIC IOHATHS B IPOLECCe MOWCKA PEHICHHS MaTeMaTHYecKHu c(HOpPMYyITHPOBAHHOW MPOOIEMEI,
MOJIEJIUPOBATh peajbHbIE CHUTYyallud Ha S3bIKE I'€OMETPHUHU, HCCIENOBATh IIOCTPOCHHBIE MOJAEIH C



HCIIOJIb30BAHUEM T'COMCTPUYCCKUX IIOHATUH H TCOpEM, allrapara anre6pl>l; peuiaTth MNPAaKTUYCCKUC
3a7a4u, CBA3aHHbBIC C HAXOKACHUEM I'COMCTPUICCKUX BCJIIMYUH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO Yacon DJIeKTPOHHBIE
Ne HanMeHoBaHue pa3jeioB U TeM (uudposbie)
Kontpoabusie | IIpakTuueckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTsI
pecypcsl
bubmuoreka LIOK
1 Beezetie b c1epeoMeTpiio 10 https://m.edso0o.ru/1c209e37
IIpsiMble ¥ MIIIOCKOCTH B IPOCTPAHCTBE. Bubmuoreka [JOK
2 . 12 1
[MapamiensHOCTh MPSIMBIX U IIOCKOCTEH https://m.edso0o.ru/1c209e37
3 [lepneHANKYISAPHOCTb OPSAMBIX U 12 bubnmoreka [IOK
IUIOCKOCTEH https://m.edso0.ru/1c209e37
Bu6nuoreka IJOK
4 v 10 1
FIRL MEAICILY TIPAMBIMIL 1 ILIOCKOCTAMH https://m.edso0.ru/1c209e37
bubmuoteka LIOK
5 M 11 1
HOTOTpaHHHIH https://m.edso00.ru/1c209e37
bubmuoreka IIOK
N 1
6 OOBEMEI MHOTOrPAHHIKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceue accTo 4 1 Bubmorexa LIOK
BT HUC: YCHUA TOAHUA U YI'JIbI
P P yr https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0
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11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ Kontpoabubie | IlpakTuueckue
NporpaMMsI Bcero o0pa3oBare/ibHbIe
padoTsI padoTsI
pecypcsl
1 Tena i 12 bu6nmoreka IJOK
€14 ppattte https://m.edso00.ru/1c209e37
Bu6nuoreka IJOK
2 O06bé 5 1
beMbLTE! https://m.edso00.ru/1c209e37
bub6 OK
3 BexTops! 1 KOOpAUHATEHI B IPOCTPAHCTBE 10 1 htl/tlpg:l;ll(;r:,f;l;asc])i.ru 116209637
4 [TorTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 7 1 bubmuoreka LIOK
3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 0
MNOYPOYHOE INTAHUPOBAHUE
10 KJIACC
KonunvecTBO yacos
Ne Hara DJIeKTPOHHbIe U (POBbIE
Tema ypoka Kontpoasnsie | IlpakTuyeckue
n/n Bcero u3y4eHusi | 00pa3zoBaTeJbHBIC pecypchl
padoThbl padoThI
OCHOBHBIE MOHATHS CTEPEOMETPUH: TOUKa,
| o e e T |
P N prey ' P https://m.edsoo.ru/aecc77cd
IIJIOCKOCTCHU, MMapaUICIIbHBIX IIPAMBIX
(oTpe3KkoB), cepeIMHBI OTPe3Ka
9 IlousTHs: IepeceKarommecs MI0CKOCTH, 1 bu6nmoreka IJOK
nepeceKaronecs npsmast U IIoCKOCTh https://m.edsoo.ru/2d8a9¢c99
3 CraproBasi KOHTpOJIbHas paboTa 1 1 Bbu6immoreka [IOK
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https://m.edsoo.ru/db685e73

Bxomnas koHTpOiIpHAS paboTa. 3HAKOMCTBO C
MHOTOTPaHHUKAMU, H300paKEHHUE

bubmmoreka [IOK

4
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha https://m.edso0.ru/a63959%d
HpOCKI_II/IOHHLIX qepTexcax
HauanbHble cBeneHus 0 KyOe U MUpaMue, UX

5 . C Y p bubmmoreka [JOK

A3BEPTKU U MOACIIN. LCUCHUA
p p https://m.edsoo.ru/b30dff38
MHOFOFpaHHI/IKOB
HaqaanHe CBCICHUA O K 66 n nmupaMuac, ux
6 3B onemt. Ce }; P bubnunorexa LIOK
BCPTKHU 1 MOICIIN. YCHUSA
p P https://m.edsoo.ru/3d8ffd32
MHOI‘OI‘paHHI/IKOB
HOHS[TI/IC 06 AKCUOMATHYCCKOM ITOCTPOCHHUUN
7 p bubnunoreka IJOK
CTCPCOMCTPUU. AKCUOMEI CTCPCOMECTPUHU U
p P p p https://m.edsoo.ru/Occ5c4fe
CJICOCTBUA U3 HUX
HOHSITI/IC 06 AKCHUOMATHYCCKOM ITIOCTPOCHUHN
8 CTepeoOMC AKCHUoO CTepeoMC ; BH6HHOTeKa HOK
T M 1505 HNOMBEI CT! MCTPUU N
p P p p https://m.edsoo.ru/239c8ch4
CJICACTBUA U3 HUX
HOHSITI/IC 06 AKCUOMATHYCCKOM ITIOCTPOCHHUUN

9 P bu6mmoreka IJOK

CTCPCOMECTPUU. aKCUOMBEI CTCPCOMECTPUNU U

P P p p https://m.edso0.ru/65c6b106
CJICACTBUA U3 HUX
HOHSITI/Ie 06 AKCUOMATHUYCCKOM ITOCTPOCHHUU

10 p butmmoreka [IOK

CTCPCOMCTPUU. AKCUOMEI CTCPCOMECTPUHN U

p p p p https://m.edsoo.ru/258fc245
CJICACTBHUA U3 HUX
BSaI/IMHOG ACITIOJIOKCHHUC TIPAMBIX B

1 p p bu6mmoreka IJOK

OPOCTPAHCTBE: IIEPCCCKAOIIUECCA,

poctp P H https://m.edsoo0.ru/1a2520f6
HapaJUIe.HBHI)Ie n CerIHI/IBaIOIHI/IeCSI HpHMBIe
Ha AJIJICJTIBHOCTSH IIPAMBIX 1 HHOCKOCTGI‘/'I B

" p p bubanoreka IIOK

IIPOCTPAHCTBCE: IMapaJlJICABbHBIC IIPSIMBIC B
poctp P P N https://m.edso0.ru/93ad36b3
[IPOCTPAHCTBE; NAPAJUIEIIBHOCTD TPEX MPAMBIX
13 [TapaniensHOCTh NPAMBIX U MIIOCKOCTEH B Bbu6immoreka [IOK
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npocTtpaHcTse: [lapamienbHOCTh TPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/ee1d19b9

14 v C COHAIpaBIe CTOpOHA brbmmorexa LIOK
HIBLC COHATIPABICHHBIMIT CTOPOHAMH https://m.eds00.ru/9f4071b9
15 Yroa Mexay npsAMbIMH B IIPOCTPAHCTBE bubmmoreica LIOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYron Mexay IpsIMBIMH B IPOCTPAHCTB bubmmorexa LIOK
O MEAAY TP POCTPANCTEE https://m.eds00.ru/2935a9a0
17 [TapannensHOCTh MIIOCKOCTEN: MapalyienbHbIe bubmmoreka [HOK
IJIOCKOCTH https://m.edso0o.ru/2e18f255
18 CBoiicTBa MapauIeNbHBIX MIIOCKOCTEH bubamorexa LIOK
P https://m.edsoo.ru/e504d656
19 [pocreiimme npocTpaHCTBEHHBIE (UTYPHI HA Bu6mmoreka [IOK
IUTOCKOCTH: TETPadp, Ky0, mapaiesenues https://m.edso0.ru/4a28dc02
20 HocThoerie cederui bubnunoreka IJOK
TPOCHHUE CEUCHUI
P https://m.edsoo.ru/1d434dOf
21 Iloctpoenue ceueHwmit bubmmorexa LIOK
p https://m.edsoo.ru/ec26fe5d
| e o e
i TH B IPOCTPAHCTBE. BHOCTB
" poctp . paiie https://m.edsoo.ru/9a0a9e56
NPSMBIX U IUIOCKOCTEH
93 [lepneHANKYIAPHOCTD NPSAMOM U IIIOCKOCTH: bu6imoreka [IOK
HEPIEeHINKYJISIPHBIC TIPSIMBbIE B TPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble nmapasienbHble U bub6imoreka [IOK
HEePIEHINKYIISIPHBIC K TJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapansienbHble U bu6mmotexa [IOK
NEePIEHIUKYISPHBIE K MIIOCKOCTH https://m.edso0.ru/ba545966
26 IIpu3HaK neprneHIuKyISIPHOCTH IPSIMOU U bu6mmotexa [IOK

IIJIOCKOCTH

https://m.edsoo.ru/f85bfc46
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IIpu3Hak nepneHIuKyISIPHOCTH OPSIMOU U

bubmmoreka [JOK

27 IUIOCKOCTH https://m.edso0.ru/79165d15
28 TeopeMa 0 npsAMON NEPIEHIUKYISIPHON Bu6mmoreka LIOK
IIOCKOCTH https://m.eds00.ru/635c¢5087
29 TeopeMa 0 npsAMON NEPIEHIUKYISIPHON Bu6mmoreka LIOK
IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psAMOiA TIEPIIEHANKYIISTPHOI bubmmoreka [JOK
IUIOCKOCTH https://m.edso0.ru/7d18834b
| e o e
T TOYKH JI0 TI TH TOSIHUE OT
. AO T P https://m.edso0.ru/33c477d3
PAMOM 0 MIOCKOCTH
IT :
2 | ot oo 20 nockocn, paceromne or buGamorexa LIOK
N A P https://m.edsoo.ru/66fefadd
MIPSIMOH J10 TJIOCKOCTH
I [ biGorexa LIOK
. P https://m.edsoo.ru/a5h7b8e3
IPSMOM 0 MIIOCKOCTH
II :
% | or w0 maockoer, paccrome or buGaorexa LIOK
. A P https://m.edsoo.ru/dbee22bc
IPSAMOM 0 MIIOCKOCTH
35 Yrabl B IPOCTPAHCTBE: YOI MEXAY MPAMOM bubmuoreka [{OK
U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JByrpaHHsbIil yroju, TMHEHHBIN yroa bu6immoreka [IOK
JIBYTPaHHOTO yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJ, TMHEHHBIN yroi Bbu6imoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/c7c777ed
38 IlepnieHAUKYIIPHOCTH TIOCKOCTEH: MPU3HAK bu6mmotexa [IOK
NEePIEHIUKYISIPHOCTH ABYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [eprieHAMKYISAPHOCTH MIIOCKOCTEH: MPU3HAK bu6mmotexa [IOK

MNEPICHAUKYIISIDHOCTHU IBYX IIIOCKOCTEH

https://m.edsoo.ru/ed9e2a8e
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40 [lepieHIUKYIIPHOCTH TIOCKOCTEH: MPU3HAK bubmoreka [JOK
NEePHIEHIUKYISIPHOCTH ABYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeoneMa 0 ThiX Hebiie . Bu6mmoreka LIOK
Ma 0 TPEX MEepIeHANKYIIIpax
P P PHEHIIYIAP https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEX MepreHAUKYIIIpax bubmiorexa LIOK
P P PHERMIY AP https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEX MmepreHAUKYIIpax bubmiorexa LIOK
P P PHEHAMEY TP https://m.eds00.ru/9f246736
KonTtponpHas pabora o Temam
m "TleprneHUKYyIIPHOCTD NMPSIMBIX U Bu6mmoreka [IOK
wiockocTel" U "YTIIbl MEXIY MPSIMBIMH U https://m.edsoo.ru/5b971ef3
TJIOCKOCTSIMU"
[ToHsTHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPaHHUKA, BBITYKIIbIE U Bu6mmoreka [IOK
45 5
HEBBIMYKJIbIC MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
ITpusma: N-yrospHas Ipu3Ma; TpaHu U
OCHOBAHUS MPU3MBI; NIpsIMast U HaKJIOHHAs bu6muotexa [IOK
46
NPU3MbL, OOKOBAsSI U TIOJTHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI
[Napannenenunen, npsiMOYTOJIbHBII bub6imoreka [IOK
47 .
napasuielieuIe]] ¥ ero CBOWCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroapHast MUpaMuia, TpaHA U
48 OCHOBaHUE MMUPaMHUIBL, OOKOBas U ITOTHAS Bubnmnorexa [JOK
MOBEPXHOCTH MUPAaMUJIBL; IPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHas MMpaMua
[IpaBuIbHBIE MHOTOTPAHHUKH: IOHATHE
49 [IPaBUIBHOIO MHOIOTPAaHHMKA; ITPABUJIbHAS Bbu6immoreka [IOK

IIpu3sMa U nNpaBuJIbHAA IMmUupamMuaa,
IIpaBuJibHas TPEyroJibHada rnmupamMmuaa u

https://m.edso00.ru/074c8865
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MIPABIIIBHBIA TETPAdIP; KyO

[IpencraBienne o MPaBHIBEHBIX

50 MHOTOTPaHHHMKAaX: OKTad oJIeKadIp 1 bubmiorexa LIOK
P ’ AP, OACKAAP https://m.edsoo.ru/a0fdd5bf
HKOCAdIp.
CumMmeTpHs B IPOCTPAHCTBE: CUMMETPHS
o | e et
P PaMIAA, https://m.edsoo.ru/b9e777d9
napajuieNieninie1ax, IpaBHIbHBIX
MHOTOTpaHHUKaX
59 Briuucnenue 31€eMEHTOB MHOIOTPaHHUKOB: bubmmoreka [HOK
péOpa, IMaroHasu, yrisl https://m.edsoo.ru/6cdbecef
[Tnomaab 6GOKOBOI MOBEPXHOCTH U TIOJHOM
53 MOBEPXHOCTH MPSIMON IIPU3MBI, IIJIOLIA/1b Bu6mmoreka [IOK
OCHOBaHHUH, TeOpeMa 0 OOKOBO MOBEPXHOCTH https://m.edso0.ru/37d84157
MPSMOW MPU3MBI
54 KontponbHas pabota o Teme Bu6mmoreka [IOK
"MHororpaHHuKku" https://m.edso00.ru/a95f5c04
[Tnomanb 6OKOBOI MOBEPXHOCTH H
55 MOBEPXHOCTHU MPABUIBHON TUPAMHUIBI, bu6imoreka [IOK
Teopema o IUIOMIaau OOKOBOI MOBEPXHOCTH https://m.edso0.ru/5603e30b
yCEUEHHOW TTHPAMUJIBI
bu6mmoreka IJOK
56 I1 0 00BE
OHATHE 0B ODHEME https://m.edsoo.ru/7ad0020b
57 06L& . bubmmnoreka [IOK
'bEM ITHUPaAMUAbI
Pami https://m.eds00.ru/235171b3
butmmoreka [IOK
58 &
O6bEm nupaitab https://m.edsoo.ru/f47dfefd
59 O0BEM THUPAMHUTBI bubmorexa LIOK
pamui https://m.eds00.ru/79c10312
60 Hroropast KOHTpOJIbHAs paboTa bubnuoreka ITOK
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https://m.edso0.ru/b9146bc0

bubmmoreka [JOK
61 005€ 1
DEM THpaMiint https://m.edsoo.ru/2faadc3f
N bubnunoreka [JOK
62 OObEM mpH3MEL 1 https://m.eds00.ru/79853608
bubmmoreka [IOK
63 005é 1
DEM TIPHMEL https://m.edsoo.ru/1e053890
bubmmoreka [JOK
64 O0BE 1
DEM TIPHEMBL https://m.edsoo.ru/482d3f51
5| s Hoorpommus concmtn 1 bmorera LIOK
) P https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
66 KontponbHas paborta o Teme "OObEMEI 1 1 Bu6mmoreka [IOK
MHOTOIPAaHHHKOB" https://m.edso0.ru/28a6573c
IloBTOpeHue, 0000IIeHNE CHCTEMATH3AIIHS
o 3HaHH17I.;31;<I:HCJIZHMz piCCTzﬂHHﬁl cl)vien:)ay . BuGmorexa LIOK
BYMS TOYKaAMH, OT TOUKH IIpsAMOHU, OT
and ’ Ao mp ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIIOCKOCTH, MEXKTY
CKpCHIMBAIOIIUMHUCH NPAMBIMHA
IToBTOpeHue, 0000IIeHNE CUCTEMAaTH3AIIHS
" 3HAHWU. Beruucnenue yrios: Mexay . Bu6morexa LIOK
CermIfBaIOmHMHC}I FIDAMBIMHL MEXLY https://m.edso0.ru/56765e8b
MpAMOU U MIIOCKOCTBIO, IBYT'PAHHBIX YIJIOB,
YTIIOB MEX/TY TLIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
ITPOI'PAMME
11 KJIACC
No KoaunuecTso yacos Hara DJIeKTpOHHbIE U PPOBbIE
Tema ypoxa
n/n Bcero Koutposnbnpie | TpakTudeckue | H3yueHHs | 00pasoBaTe/bHbIe pecypchl
padoTsI padoTsI
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Cdepa u map: ueHTp, paanyc, JTHaMeTp;

bubmmoreka [JOK

1
TUTOIIA T TIOBEPXHOCTHU CephI https://m.edso0.ru/0341bc2b
B

I I

’ https://m.edsoo.ru/bed12a43
chepe; momanb chepbl

3 Mzobpaxenue cdepsl, mapa Ha MITOCKOCTH. bubmoreka [{OK
Ceuenus mapa https://m.edso0.ru/bc15f7f2
Hunmuaapryeckas MOBEPXHOCTS,

4 o0pasymInye IIHHAPUISCKOH bubanoreka [JOK
MOBEPXHOCTH, OCh IIHIHHAPUICCKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH

: 0
, | e S
MOBEPXHOCTh ST ¥ OCh; T b
PYHOGTE, OOpAsyIom! > THOTEA https://m.eds00.ru/188f6216
OOKOBOI1 U MTOTHOW TOBEPXHOCTH
N3obpakeHre MIIMHApa Ha TUIOCKOCTH.
PazeépTka unnunapa. CeueHus: UIMHIpA Bubnmnorexa [JOK

6 N
(TIIIOCKOCTHIO, MapauIeNIbHOM Wi https://m.edsoo.ru/016e25eb
MIEPIICHINKYIISIPHON OCH IIJIMHIIPA)

K , 00
e
N P ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOH MOBEPXHOCTH
K : 0
y | Ko e s o
> TIOHazA https://m.edso0.ru/897dd3b2
MTOBEPXHOCTH

9 Y cedéHHBIN KOHYC: 00pa3yIolie U BEICOTA, bubnmnoreka [HOK
OCHOBaHUS 1 OOKOBAasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
H30§PameHHe KOHYCa Ha IJIOCKOCTH. BuGmiorexa LIOK

10 Pa3BépTka koHyca. CeueHus KOHyca

(HJ'IOCKOCTBIO, HapaJ'IJ'IeJ'IBHOfI OCHOBAHUIO, U

https://m.edsoo.ru/Obdelbe8
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TUIOCKOCTBIO, MPOXOISIIECH Yepe3 BEPIINHY)

1 KomOunanus ten BpammeHus u bubmoreka [[OK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
butmuoreka [IOK
12 KonTponbHas pabota mo Teme KOHYC https://m.eds00.ru/77c22fc5
M o .
P A BuGmotexa LIOK
pa, p https://m.edso0.ru/0b136158
TEJO BPALICHHUS
14 [Tousarue 06 00bEMe. OCHOBHBIE CBOMCTBA Bbubnmoreka IJOK
00BEMOB Tel https://m.edso0.ru/26a03fb7
i Bbubanoreka [JOK
15 OOBEM muHHIpa, KOHyCa https://m.edsoo0.ru/5513d87b
bubmuorexa LIOK
1 .
6 OObéu mapa u momany chepr! https://m.edsoo.ru/d189bde2
N
N ,Z,[y Haa https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMK 1OTIOOHBIX TEJ
18 KontponbHas pabora o Temam "Tena bu6mmotexa LIOK
BpameHus" u "O0beMsl Ten" https://m.edso0.ru/4a33a8ab
19 BekTop Ha INIOCKOCTH U B IIPOCTPAHCTBE bubmorexa HOK
p poctp https://m.edsoo.ru/5caefclb
20 Crnoxenne aHHUE BEKTOPO bubmorexa [IOK
HHUEC U BBIYUTAHUC BCKT B
. p https://m.edso0.ru/23f4f089
21 VYMHOXKEHHE BEKTOPA HA YHUCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379¢eb
P -
22 H::);)EZZEZ B};I)(II/[OI;ZKHTZ T;);MH aBUIIO bubmorexa HOK
P pam. 11p https://m.edsoo.ru/a28fd74e
napasuiesenuIeaa
23 Pemenne 3amay, CBA3aHHBIX C IPUMEHEHHEM bu6imoreka [IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

MpaBWJI IEUCTBUI C BEKTOpaMu

https://m.edsoo.ru/5a827900

KooparHatHO-BEKTOPHBIN MeTO TpU

bubmmoreka [JOK

24
PELICHUN TEOMETPUIECKUX 33134 https://m.edsoo.ru/d3alfe30
IT
g | e
poc pa“ ¢TBe. ROOpAHHA cKropa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3agaqu B KOOpIUHATAX
Yron mexay Bekropamu. CKaisipHOe bubmoreka [{OK
26
NpOU3BEICHIE BEKTOPOB https://m.edsoo.ru/725effc4
97 Briuucienue yrioB Mexay OpsIMbIMH U bubmmnoreka [HOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
| oo e e
’ YPBl, ’ https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca TUTaHUMETPUHI
I1 600
| e e e
] YPHL, ’ https://m.edso0.ru/078cd184
TEOpPEMBI Kypca TUTaHUMETPUHI
I e
-al P A https://m.edsoo.ru/7491efe0
pelieHus
. HOBTOPC;{I/IC, 0000IIIeHNE U CHCTEMATH3AIUS BiGmmorexa LIOK
3HaHWH. 3a/1aYU IWIAHUMETPUH U METOIbI UX
A 1 P A https://m.edsoo.ru/4dffdad7
pelnieHus
I1 600
I
) P, ’ https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUH
33 HroroBas koHTpOIbHAs paboTa Bubmiorexa LIOK
P P https://m.edsoo.ru/ec24dfc2
34 [loBTOpenue, 06001IeHNE U CHCTEMATU3ALHS Bbu6immoreka [IOK

3HAHUHA

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
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

OBLIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

* Maremarnka: anreOpa U Hadajia MaTeMaTHIECKOTO aHalin3a, reoMeTpus. I 'eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u np., AKIinoHepHOE 00IIIECTBO

«3narenbctBo «IIpocBerieHune

METOIUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

Bbu6nuoreka IJOK



