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MNOACHUTEJBHASA 3AIINCKA

PaGouass mnporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHS IS
oOyuaromuxcst 11 kimaccoB paspabotaHa Ha ocHOBe DenepalibHOTO TOCYAapCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHJapTa CPeAHero oOIiero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJMIIMi
poccuiickoro oopazoBanusi. Peanuzanusi nmporpaMMbl 0OECICUMBAET OBJIAJICHUE KIIFOUEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY Il CaMOpPa3BUTUS U  HEMPEPBHIBHOTO
o0Opa3oBaHMsl, EIOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca reoMETpuU Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs
00yCIIOBJIEHa MPAKTUYECKON 3HAUMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB
oOy4YeHHs] TEOMETpUM B  HAMNpPABICHWHU JIMYHOCTHOTO  PAa3BUTHS  OOydYaroluxcs,
dbopmupoBaHus (HYHKUMOHATIBHOM MaTEeMaTHYECKOM TPaMOTHOCTH, W3Yy4YEHHUS JIPYTUX
y4eOHBIX AUCHMIUIMH. Pa3Butre y o0yyaroumxcs NpaBUIbHBIX MPEACTABICHUN O CYITHOCTH
U IIPOUCXOXKJIEHUU T€OMETPUUYECKUX aOCTPAKIUil, COOTHOIIEHUU PEATLHOTO U HUJEABbHOTO,
XapakTepe OTPAXKEHHUs MAaTeMaTHYECKOW HAYKOM SIBJIEHUU M IPOILIECCOB PEAIbHOIO MUpA,
MECTE€ I'€OMETPUH B CHCTEME HAyK U POJIA MATEMATUYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHWUM W B TMPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KaueCTB MBIIUICHUS,, HEOOXOAUMBIX JJIsl afanTalid B COBPEMEHHOM
oOuiecTse.

I'eomerpust siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHHusl, TaK Kak 00eCreynBaeT BO3MOKHOCTh U3yUYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAaYYHOW HAIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllIeHHE, (OPMUPYEMOE MPU U3YUEHHH OOYUYarOIMMUCS MOHSATHIHBIX
OCHOB T'€OMETPUM U MOCTPOEHUM LEMOYKM JIOTMYECKHX YTBEPKICHHW B XOJE€ PEILICHHMS
r€OMETPUYECKUX 3aJa4, YMEHUE BBIIBUIaTh U ONPOBEpPraTh TMIIOTE3bl HEMOCPEACTBEHHO
HCIIOJB3YIOTCS IIPU PELICHUH 337a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH M3 Kypca
buzuKH.

YMeHHe OpHEHTHPOBAThCS B MPOCTPAHCTBE MUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00JNacTsAX NeATeNIbHOCTH YesoBeka. OpueHTalus 4ejIoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBUE €r0 COLMAIBLHOTO OBITHS, (hopMa OTPAKEHUSI OKPYKAIOIIEro MUpA,
YCIOBHE YCIIEIIHOTO TIO3HAHWS M AaKTUBHOTO MpeoOpa3oBaHMs JAEUCTBUTENBHOCTH.
OnepupoBaHre NTPOCTPAHCTBEHHBIMU 00OpazamMu OOBEIUHSET pa3Hble BUABI YUCOHOU H
TPYZAOBOM JEATEIBHOCTH, SIBISIETCS OJHUM U3 MPO(PECCUOHANBHO BaXKHBIX KAUECTB, TO3TOMY
aKkTyaibHa 3a7a4a (popMuUpoOBaHHS Yy OOyYarOUIUMXCsl MPOCTPAHCTBEHHOTO MBIIUJICHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOJATOTOBKE K
MPaKTUYECKOMN AESITEIIBHOCTU IO MHOTUM HAlPABJICHHSIM.



[lenp ocBoeHust mporpammbl ydeOHOro Kypca «['eomerpusi» Ha 0a30BOM ypOBHE
oOydeHuss — o0meo0pa3oBaTeIbHOE W OOIIEKYJIBTYPHOE DPA3BUTHE OOYYAIONINXCS dYepe3
o0OecrieueHre BO3MOXXKHOCTH  TPHOOPETEHUS W HUCIOJB30BaHUS  CHCTEMATHUYECKHX
Te€OMETPUUECKUX 3HAHWUN U EHCTBUH, CICIIM(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIITHOTO
NPOJIOJDKEHUST 00pa30BaHUsl 10 CIEHUAIBHOCTSM, HE CBSI3aHHBIM C  IPHKIAIHBIM
UCTIOJIh30BAHUEM T'€OMETPHUH.

[IporpamMMa mo reomeTpuu Ha 0a30BOM YpOBHE TpeaHA3HAYCHA I O0Yy4arolIuXcs
CpeIHEH IIKOJBbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYyJIHCHUH Ha YpPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpazom, oOydaroniuecs: Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH
o0IIMe MaTeMaTUICCKHE YMEHUsI, CBSI3aHHBIE CO CIIEIU(PUKON TeOMETPUU U HEOOXOIMMEIE
IUIs )KA3HA B COBpPEMEHHOM oOrmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh U3yUYHUTh
reoMeTpuro Oojiee TIyOOKO, €ciau B JajbHEWIIEeM BO3HHKHET HEOOXOIUMOCTh B
Te€OMETPUUECKUX 3HAHUAX B MPOPECCHOHAIBHOM ACSITEIHbHOCTH.

JIoCTIKeHHEe  [eTM  OCBOCHHS  MPOTPaMMBI  OOCCIIEYMBACTCS  PEIICHHEM
COOTBETCTBYIOIIUX 3aaad. [IpropuTeTHBIMEH 3aadamMu OCBOEHHsI Kypca «[eomerpum» Ha
06a3zoBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (opmupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOH KYIbTYPBHI H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMUpPOBAHHE MPEICTABICHUS O MHOTOTPAHHUKAX M TeJax BPAIICHHUS KaK O
BRXHCHIINX MaTEMaTHYCCKUX MOJEC/AX, IO3BOJIIOIIUX OIUCHIBATD W HW3y4YaTh
pa3HbIC SBJICHUS OKPY’KAFOIIIET0 MUPA;

e (dopmupoBaHNEC YMEHUS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX M B pPeaTbHOM MHUPE
MHOTOTPAaHHHUKH H TEJIa BPAIICHUS,

e OBIQJICHUE METOJAMH pCUICHUs 3aJad Ha TMOCTPOSHHUS Ha H300pakeHUsIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmHpoBaHNE YMEHUS OTICPUPOBATH OCHOBHBIMU MOHATHSMHA O MHOTOTPAaHHHKAX U
TEJIax BPAIICHUS ¥ UX OCHOBHBIMH CBOMCTBaMH;

e OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 33j71a4; (POPMUPOBAHUE YMCHHUS
IPOBOJUTH  HECJIOKHBIC JIOKA3aTeNbHbIC PACCYKICHHUS B  XOJAC PCUICHHUS
CTEPEOMETPUYCCKHX 3a/1a4 U 3371a4 C MPAKTHYECKUM COJICPIKAHUEM;

e pa3BHUTHE WHTCIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYyJarommxcs,
MO3HABATEIBHON  aKTHUBHOCTH, HCCIEAOBATEIbCKUX  yYMCHHHA, KPUTHYHOCTH

MBIIIJICHHUS;
e (¢opmupoBaHrue (PYHKIHMOHAIBHOW TPAMOTHOCTHU, PEJIEBAHTHON T€OMETPUM: YMEHUE
pacmo3HaBaTh ~ MPOSBICHUS  TEOMETPUYECKUX  TOHITHH,  OOBEKTOB M

3aKOHOMEPHOCTEW B PEAIBbHBIX >KU3HEHHBIX CUTYalUsIX W IPU U3YUYEHUU IPYTHUX
y4eOHBIX  MpPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
GbopMynHpoBaTh UX Ha SA3BIKE FEOMETPUU M CO37aBaTh N€OMETPUUECKHE MOJECIIH,
IIPUMEHATh OCBOCHHBIM TIE€OMETPUYECKUM ammapar Uil peLIeHUs NPaKTUKO-
OPUEHTHPOBAHHBIX  33Ja4, HWHTEPIPETUPOBATH M  OLCHHUBATH  IIOJYyYECHHBIC
pEe3yJbTaTHhI.



OTnuyuTeNnbHOM  OCOOGHHOCTBHIO MPOTPaMMbl  SABIISIETCS  BKIIOYEHHE B KypcC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3aJad, pPElIaeMbIX Ha YpPOBHE HWHTYUTHBHOIO
MO3HAHUSA, U OINpeACIEHHBIM O00pa3oM OpraHu30BaHHAas paboTa HAJ HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET
MIPOTEKaHUE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JATbHEHIIEMY U3YUYEHUIO MPEAMETA.

[Ipeanourenue OTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO €CTb
TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-TNPAKTUYECKON
JesTeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yydaluxcsi B Kypce
CTEPEOMETPUHU TMPOBOAUTCS 3a CUET pEIICHUS 3aJady Ha CO3/JaHHE MPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OIEPUPOBAHHE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3manme oOpasa
MIPOBOJIUTCS C ONOPOM Ha HATJISIHOCTh, @ OTIEpUpPOBaHUE 00Pa30M — B YCIIOBUSAX OTBIICUEHUS
OT HAIJISIIHOCTHU, MBICIEHHOTO U3MEHEHUS €70 UCXOJHOTO COJAEPIKAHMS.

OcHoBHBIE conepxkaTenbHble JuHUU Kypca «l'eomerpum» B 10-11 xknaccax:
«Muororpanaukn», «lIpsMble M TIJIOCKOCTM B NPOCTPaHCTBE», «Tema BpamieHus»,
«BeKkTopsl MW KOOpAWHATBL B NPOCTPAHCTBE». POPMHUPOBAHME JIOTUUYECKUX YMEHHU
pacnpenensercsa He TOJIbKO IO COJIEep)KaTelIbHbIM JIMHUSAM, HO M IO rojaM OOydeHHs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

Copepxanne oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pPE3yJbTaTaM OCBOCHHUS
pabouell mporpaMMbl, paclpeAesI€HHBIM MO0 rojaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHUE T€OMETPUUYECKUMH TMOHSATUSAMH W HABBIKAMH OCYILECTBIISIIOCH
MOCJIEI0BATEIBHO U MOCTYNATENbHO, C COOMIOIEHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBbIE 3HAHUS BKJIIOYAJIWCh B OONIYI0O CHCTEMY TIE€OMETPUYECKUX Mpe/ICTaBICHUN
0Oy4JaronuXxcsi, pacupssi U yriayosss e€, 00pa3ys MpOYHbIe MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wuzyuenme reomerpum orBomutca 1 wac B Hememo B 11 kmacce, Bcero 3a rojn
oOyuenus - 34 y4eOHbBIX Haca.



COIEPKXAHHUE YYEBHOTI' O KYPCA
11 KIIACC

Tena Bpamenust

[Hunuuaapuyeckas MMOBEPXHOCT, oOpasyromue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasylolias M OCh, IUIOMaJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMATL MOBEPXHOCTU ChEpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
10111 ChEpHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

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

[logoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMH MOAOOHBIX TE.

Ceuennss mwiMHApa (MapaJUieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mmockoctu U B mpocTpaHcTBe. ClI0KEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopAuHAT B ImpocTpaHcTBe. Koopaunatel BekTopa. lIpocreitmme 3amaun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKaIsSIpHOE TNPOU3BEIECHHUE BEKTOPOB.
Brluncnenne yrioB MEXy MPSMbIMU U IIOCKOCTAMU. KOOpAHMHATHO-BEKTOPHBIMA
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

CdopMupoBaHHOCTHIO IPKJAHCKOM MO3UIMU  OOy4Yarollerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJICMCTBOBATh C COLUUAJIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

CpopMUPOBaAaHHOCTHIO POCCUHCKOM TPaKJAHCKOM HWIECHTUYHOCTU, YBXKEHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKUCKOW MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 00pas3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAalOIIeW Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH JeITeTbHOCTH, JTarloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanomvie  nosmasamenvhvle  Oelicmeus, — 0becnevusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPpUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHECHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUITUTHI HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 0OYUAIOUUXCSL.



Oo0menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOTYYEHHbBIN pe3ybTar;

B X07ie 00CY’KJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIrpoBaTh pa3HOIIIaCUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BAaTh  IMpPEUMMYyIIECTBA  KOMaHIHOHM U
WHINBHUIYAIBHON pabOThI MPU pelieHNH Y4eOHBIX 3a/1a4; MPUHUMATh I1eJb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBIMOJHITH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM YJIE€HAMH KOMaH/bI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPaTh CIIOCO0 pelieHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3ynbTaTa peleHuss MaTeMaTUYeCKON 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OnepupoBaTh TOHATHIMH: [HIWHIAPUYECKAsS TMOBEPXHOCTh, OOpa3yIOIIHE
IAJWHIPUYECKOW  MOBEPXHOCTH,  IIWIMHAP,  KOHWYECKass  IMOBEPXHOCTb,
o0OpasyroIue KOHMIECKON OBEPXHOCTH, KOHYC; chepruuecKast TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HAIMHIP, KOHYC, cdepa u map).

OOBSACHITH CIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudunupoBats B3auMHOE pacroioKeHue chephl U MIOCKOCTH.

OneprpoBaTh MOHIATHSAMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BHICOTA
CEerMEeHTa; IapOBOM CJI0M, OCHOBaHWE IIAPOBOTO CJIOS, BBHICOTA ITAPOBOTO CJIOS;
1apOBOM CEKTOP.

Beraucisite  00BEMBI W IDIOMIAAM  TIOBEPXHOCTEH Te  BpaIrieHus,
TCOMETPUYECKUX TeJI C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATHUSMH: MHOTOTPaHHUK, BIMCAHHBIK B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEJO
BpaIcHUsI.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00BEMaMU
ITOJIOOHBIX TEI.

N3o0paxarh m3ydaeMble (QUTYPBI OT PYKH U C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.

W3BnekaTh, WHTEPNPETHPOBATH M IIPeoOpa3oBBIBATh HH(POpMANHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTth MOHATHEM BEKTOP B IPOCTPAHCTBE.

BeIMOMHATE JEWCTBUS CJIOKCHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMH CBOWCTBAMH OHU 00JIaIaIOT.

[TpuMeHsTh MpaBUJIO MapauIeIeIUIeaa.

OnepupoBaTh NOHATUAMHU: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIrOJd MEXIY
BEKTOpaMH, CKIIPHOE TIPOU3BECHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIC
BEKTOPBHI.



Haxoauts cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJSIpHOE TMPOW3BENCHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBatTh IVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT.

[lpumensTs TeoMeTpuyeckue QaxKThl Il PEIICHHs CTePEOMETPUUECKUX
3a]a4, MPEANOIaraloluX HECKOJIbKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilme reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemarp 3amaun Ha JOKa3aTeNbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HAX0XKJIEHWE TEOMETPHUECKUX BEJIMUMH MO 00pa3aM WM alrOpUTMaM, MPUMEHSS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[TpumeHsTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBAa U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPHU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoaUTE TpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
KHU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHHUS Ha TMPAKTUKE: aHAJIU3UPOBATH PEabHBIC
CUTyalldd U TPUMEHATh M3yYEHHBIE NOHATHUA B MpPOILECCE IOUCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HWCCIEAOBaTh IOCTPOCHHBIE MOJETH C
UCTIOJIb30BAaHUEM T€OMETPUUIECKUX MMOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
NPAKTUYECKUE 3a]1a4M, CBSI3aHHbIE C HAXOKJEHUEM I€OMETPUUECKHUX BEIHUYUH.



11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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IToypounoe niianupoBanue. 11 kiaacc

Kou-Bo yac Hara
Ne ni/m Tema ypoka DJlIeKTpoHHbIe HU(pPOBbIE
Bcero  Jlara uzyuenuss =~ HM3y4eHHH
o0pa3oBaTe/ibHbIE PeCypchl
(no nnany) (no dpakty
I'n.1 Tena BpaleHmA. 16 4
1 MOHSATUE O LUMINMHOPUYECKON NOBEPXHOCTU, OOpasytoLLen 1 bu6mmoreka [IOK
1 HanpaenswoLwen. LiunuHap kak Teno BpalleHus https://m.edso0.ru/0341bc2b
5 N306paxeHne umnuugpa Ha nnockoctu. Ocb, 1 bu6mmoreka [IOK
OCHOBaHUs1, 3NIEMEHTbI, pasBépTka UunmMHapa https://m.edsoo.ru/bed12a43
3 CeueHunsa uMnuHapa, pelueHne 3anad 1 bubmmorexa [TOK
Pa. P https://m.edsoo.ru/bc15f7f2
4 Mnowaab nonHom 1 6oKoBON NOBEPXHOCTU LMNIMHAPA 1 bubmorexa HOK
P P https://m.edso0.ru/6054b8cl
5 MoHATME O KOHMYECKOWN NOBEPXHOCTU, 0OpasyoLLIEen 1 1 bu6mmoreka [IOK
Hanpaensowein. KoHyc kak Teno BpalleHu https://m.eds00.ru/188f6216
5 MN3obpaxeHune koHyca Ha nnockocTu. Ock, BEPLUUHA, 1 bubmuorexa [JOK
OCHOBaHWe, 3NeMeHTbI, pa3BEpTKa KOHyca https://m.edsoo.ru/016e25eb
7 CeuyeHuns KoHyca, pelieHne 3agav 1 Eubmorexa IIOK
yea. p https://m.eds00.ru/c94ba09b
8 lMnowaab nofHom 1 6OKOBOWM MOBEPXHOCTU KOHYCa 1 Eubmorexa IIOK
P y https://m.eds00.ru/897dd3b2
9 Yce4uéHHhIN koHyC: 06pasytoLLas, OCHOBaHWs!, NioLaab 1 bu6mmorexa [IOK
NMOBEPXHOCTH https://m.edsoo.ru/1468bab3
10 MoHsiTWEe 0 chepuyecKkon NOBEPXHOCTU, LIEHTP, paanyc, 1 bu6mmorekxa [IOK
anameTp. Cdbepa v Wap Kak Tena BpalleHns https://m.edsoo.ru/Obdelbe8
N3o06paxeHne coepbl 1 LWapa Ha MIoCKOCTH. I:%saMMHoe BuGmmotexa LIOK
11 pacnonoxeHue cdepsbl 1 nnockoctu. LLlaposol cekTop, 1

CerMeHT, Nosc

https://m.edsoo.ru/3cefl0e5
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KacaTtenbHasa nnockocTb k cdhepe. CeveHuns wapa,

bubmuorexa [JOK

12 1
pelueHne 3agay https://m.edso0.ru/0b136158
bubmuorexa [JOK
0
13 noazk cpeps L https://m.eds00.ru/26a03fh7
bubmuorexa [JOK
14 C , 1
depa, BnncaHHasa 1 onncaHHas OKorno MHOrorpaHHMKa https://m.edsoo.ru/5513d87b
bu6mmoreka [IOK
15 C , 1
hepa, BNMcaHHas 1 onncaHHasi OKkoso Ten BpaLleHus https://m.edsoo.ru/d189bde?
bubmuorexa [JOK
1 K 6 Ne 1 1
6 OHTpOTIEHas paboTa https://m.edsoo.ru/810cfleb
I'n.2 OOBEMBI TET BpaIlleHUS 44
bu6mmoreka [IOK
17 AHanu3 KOHTPOAILHOI paboTe. 1 https://m.edsoo.ru/4a33a8ab
MoHsTMe 06 061LEME Ten, cBOMCTBA 06bEMA
. bubmuorexa [JOK
18 06 1
BEM LivHApa https://m.edsoo.ru/5caefclb
. bubmuorexa [JOK
19 06 1
BEM KoHyCa https://m.edso0.ru/23f4f089
20 O61bEém Lwapa, LWapoBOro cerMeHTa, LWapoBOro cekropa 1 bubmorexa LHOK
https://m.edsoo.ru/dee379eb
MosTOpeHue
rn.3 69
CooTHOLEHUS Mexay NnoLwaaaMmn NoOBEPXHOCTEN U bu6mmorexa [IOK
21 . 1
o6BbEMaMM NogOGHbIX Ten https://m.edsoo.ru/a28fd74e
29 MoHATME BekTopa, paBEHCTBO BEKTOPOB, KONNIMHEapHbIe 1 bu6mmorekxa [IOK
BEKTOpbI https://m.edso0.ru/5a827900
23 CnoxeHue 1 BblunTaHne BekTopoB. CyMMa HECKOMNbKMX 1 bu6mmoreka [IOK

BekTopoB. MpaBuno napannenenvneaa

https://m.edsoo.ru/d3alfe30
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bubmuorexa [JOK

24 YMHOXeHMe BeKTopa Ha Yn1cro 1
P https://m.eds00.ru/48db7058
. Kowmmnanapueie BekTopsl. Paznoxenune Bektopa mo Tpém . Bubmorexa [IOK
HCKOMILTAHAPHBIM BEKTOPAM. https://m.edsoo.ru/725effc4
bubmuorexa [JOK
26 PelueHne 3agay Ha BEKTOPbI 1
A P https://m.edsoo.ru/8efbe78e
I'n.3 [ToBTOpEHUE IPONIEHHOTO. 8
P P bubmuorexa [JOK
IIpssmMoyrosnpHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
27 Koop/HHaTH! BEKTOPA 1 https://m.edsoo.ru/77c22fc5
28 IIpocTeitmme 3aga4un B KOOPINHATAX: PACCTOSTHHE MEXKIY . BubmoTexa [IOK
TOUKAMH, JUTHA OTpesKa https://m.edso0.ru/1780ba5d
29 MpocTenLume 3a4ayn B KOOpAMHaTaX: cepeauHa oTpeska 1 bubmmorexa [TOK
P P - cep P https://m.edsoo.ru/078cd184
Yron mexay Bektopamu. CkansipHoe npovssefeHne bu6mmorexa [IOK
30 1
BEKTOPOB https://m.edsoo.ru/7491efe0
31 BbluncneHue yrnos me NPAMbIMU U MIIOCKOCTAMMU 1 Bubmorexa ITOK
y Ay np https://m.edsoo.ru/4dffda97
32 KoopanHaTHO-BEKTOPHbI MEeTOo Npu peLleHnn 3aaaq 1 Bubmiorexa LIOK
PA P AnpAP A https://m.edsoo.ru/74b2ad91
bubmuorexa [JOK
K 6 Ne 2 1
33 OHTponbRAA paboTa https://m.edsoo.ru/ec24dfc2
AHanm3 KOHTPOJIBHOH paboThl. Teopembl Ganeca u
34 Mudparopa, cUHYCOB U KOCUHYCOB. OKPY>KHOCTb U 1 bu6mmorekxa [IOK
COOTHOLLIEHWS!, CBAA3AHHbIE C OKPYXXHOCTbIO. MoLaan https://m.edsoo.ru/f465d10e
curyp
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
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







