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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomerpus» 06a3oBOro ypoBHS IJis
oOydaromuxcst 11 kmacca  paspaborana Ha  ocHOBe — DemepanbHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEABIABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHCKOTO 00pa30BaHUS.
Peanuzarus mporpamMmbl 00ecriednBacT OBIAICHUE KIFOYEBHIMA KOMIETCHIIMSIMH,
COCTaBIISIONIUMH OCHOBY JJII CaMOPAa3BUTHUS W HEMPEPHIBHOTO 0O0pa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIBLHOTO Pa3BHTHS
JUYHOCTH 00YJarOIINXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0ydYarommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYEeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHUH pPEaJbHOTO M WACAIBHOT0, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOW SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
MNOHSTUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YelloBEeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXXEHUs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAHUS M aKTHUBHOIO
npeoOpa3oBaHus  AeWcTBUTENbHOCTU.  ONepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amaya (opmMupoBaHHS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHHUSM.

[lenb ocBOeHMs TporpaMMbl ydeOHOTOo Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — 00ieo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXXHOCTH YCIIEIITHOTO MPOJIOJDKEHUST 00pa30BaHUs
0 CTICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHUH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoMm, oOydaroliuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKONd TeoMEeTpUd M HEOoOXOJUMBIE I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HAHUSAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHre 1edr OCBOCHHSI MPOTPaMMBI OOECTIEUMBACTCS pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpun» Ha 06a30BoM ypoBHE B 11 Kilacca sIBISIFOTCS:

e (opMupoBaHHWE TMPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYPHI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHWE YyMEHHs paclo3HaBaTh Ha YepPTEeXkKax, MOJEISIX U B
peasbHOM MHpPE MHOTOTPAHHHKH | TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarmuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHHS,



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U TMPU HM3YyYEHUU APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIHUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNanbHENIIeMy U3YUYEHUIO PEMETa.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yUYallluXcsi B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3JJaHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C ONOpPOM Ha
HarJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSX OTBJICYEHHS] OT
HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJAEPIKAHMS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukny, «IIpsiMble U TJIOCKOCTH B MPOCTpAaHCTBE», «Tea BpalleHus»,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcs HE TOJBKO IO COJAEP)KATENbHBIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbBIM [0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oMm, 4YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEN0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TIPUHIUIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTaBICHUN OO0YyYarolUuXcs, pacliupsis u
yriay6usist e€, o0pa3ysi MpOoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha uzyuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kiacce u 1 gac B
Henemo B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
11 KJTACC

Tena Bpamenust

[Hunuaapuueckas OBEPXHOCT, oOpasyrolue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKON moBepxHOCcTU. [lunuHap: ocHoBaHus U
OOKOBasi TMOBEPXHOCTb, OOpa3zyloliass W OChb; IUIOMIA[Ab OOKOBOM U MOJHON
MIOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BepIlInHa, 00pa3yroias
U OChb, IUIOIMaJb OOKOBOM W TIOJHOH IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0Opa3syroiire 1 BRICOTa; OCHOBAHUS U OOKOBAst TOBEPXHOCTb.

Cdepa m map: 1eHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3anMHoe pacnonoxkenue chepsl U MIIOCKOCTH; KacaTelabHasl TUIOCKOCTh K cdepe;
I011a1b Chephl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka LUIMH]Ipa U KOHYCA.

KoMOuHanun Tem BpalieHuss W  MHOTOTPAHHHUKOB. MHOTOTPaHHUK,
OTMMCaHHBIA OKO0JIO cdephl; chepa, BOHCaHHAsT B MHOTOTPAHHHUK, WM TEJO
BpaleHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPSMOYTOJILHOTO Tapajiesnenunena M ciaeAcTBus u3 He€. OO0bEM LUITUHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mwiuHapa (TapaJUIebHO W TEPHEHAMKYJISIPHO OCH), CEUEHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJAIIEE 4Yepe3 BEPIIMHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miiockoctu u B npoctpancTBe. ClI0KeHNEe U BRIYUTAHHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4uCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopam. [lpaBwiio mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyroneHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YToa Mexay BekTopamMu. CKajasipHOE MNPOU3BEIIEHUE BEKTOPOB.
Bolunciienre yrioB Mexay MpsSIMbIMU U TJIOCKOCTSIMU. KoOpIMHAaTHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1a4.



IHIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE  pe3yibTaThl OCBOEHHUSI MPOrpaMMbl  y4eOHOTrO IpeaMeTa
«MareMaTnka» XapakTepu3yrTC:

I'pa:xxnanckoe BocnmuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUN O00YUYaOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO 00IIECTBa, MPEACTABICHUEM O MATEMAaTHIECKUX
OCHOBaX  (YHKUMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SIBJICHHWH, MpoLexyp
IPaKJAHCKOro 001ecTBa (BbIOOPHI, OMPOCHI U TIpP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHUH C UX (YYHKIIUSIMU ¥ HA3HAYCHUEM.

IIaTpuoTHYeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HICHTHYHOCTH, YBOKCHHS K
OPOLLIOMY M HACTOSILIEMY POCCHUICKOW MAaTEMATHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKOW MATEMAaTUYECKOW ILIKOJIbI, K
WCIIOJIb30BAaHUIO DJTUX JOCTIDKCHMA B JAPYTMX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKHM.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JYyXOBHBIX LIEHHOCTENW POCCUICKOTO Hapoaa; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO NOBEICHHUS, CBA3AHHOIO C IMPAKTUYECKUM
MIPUMEHECHUEM JOCTUKECHUN HAYKU U JESITEIBHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/1a4, PEIICHUN, PaCCyKIEHU; BOCIPUUMINBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO yYMEHUSI TNPUMEHSATh MaTeMaTU4YeCKue 3HaHUSA B
MHTEpecax 3/I0pOBOro u 0e30macHoro oopasa >KU3HU, OTBETCTBEHHOIO OTHOILIEHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTAHWE, COATAHCHPOBAHHBIA PEXKUM 3aHITHA W
OTIIbIXa, peryyspHas (pu3udeckas aKTHBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHMSI,
[P 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BocniMTaHue:

TFOTOBHOCTBIO K TpPYAY, OCO3HAHUEM LIEHHOCTH TPYAOJIIO0Us; HHTEPECOM K
paznuyHbIM chepam npodecCHOHATBHON JESTETHPHOCTH, CBI3aHHBIM C MaTEeMaTHKOMN
1 e€ IPWIOKEHUSIMU, YMEHHEM COBEPIIIATh OCO3HAHHBIN BRIOOpP Oymyteit mpodeccun
U peaiu30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO
K MaTeMaTHU4eCcKOMy OO0Opa30oBaHUI0O M CaMOOOpPA30BaHUIO HA MPOTSHKEHUH BCEM



KA3HHA, TOTOBHOCTBIO K AKTMBHOMY Y4YaCTHIO B PEIICHUM MPAKTHYECKHUX 3a1a4
MAaTEMATUYECKON HAIPABICHHOCTH.

JK0JIOrHYecKoe BOCIIUTaAHHE:

c(hOPMHUPOBAHHOCTBHIO IKOJOTUYECKOM KYJIbTYpPhl, ITOHMMAaHUEM BIIHSHUS
COLUAIBbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHOU
Cpelibl, OCO3HAHHEM TII00aTLHOTO XapaKTepa SKOJOTUUECKHUX MPOOIEM; OPUCHTAINEH
HAa TPUMEHEHHWE MATeMAaTHYeCKNMX 3HAHWUW Ui peImeHus 3aaad B 00JacTH
OKpYXalIel Cpeabl, I[UIAaHUPOBAHUA TIOCTYINKOB M OIEHKM HX BO3MOXHBIX
TOCJEACTBUN JJIS1 OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYECKON
HayKH Kak cepbl YeJIIOBEUECKOHN JEATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH
JUISL pa3BUTHUSI LIMBWIM3ALMY; OBJIAJICHUEM SI3BIKOM MATEMATHUKU U MATEMaTHUYE€CKOU
KYJIbTYPOU KaK CPEACTBOM MO3HAHUSA MUPA; TOTOBHOCTBIO OCYILIECTBIISATH MTPOEKTHYIO
Y UCCJEN0BATENBCKYIO AEATEIbHOCTh HUHANBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3yiabTaThl OCBOSHHUS MPOrpaMMbI Y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3YIOTCS OBJIaJICHHEM YHHUBEPCATbHBIMHU
NO3HABAMENbHOIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OClCMBUAMU.

1) VHueepcanvhvie  no3nasamenvmvle  Oelicmesus, obecneyusarom
Gopmuposanue 06A308bIX KOSHUMUBHBIX NPOYECCO8 00ydarwuxcs (oceoenue
Memo0o08  NO3HAHUS — OKpyJcanowe20  Mupa;  NpUMeHeHue  J02UYecKUXx,
uccne0o8amenbCKux onepayuti, ymMenuti pabomams ¢ ungopmayuet).

ba3oBble Jornyeckue 1efcTBUA:

e BBIABIATh M XapaKTepU30BaTh CYIECTBEHHBbIC MPHU3HAKA MATEMATHUECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAy MOHATHIMH, (OPMYyIUPOBATH
ONpeAeNieHUus]  TOHATHUN;  YCTAaHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KJacCupUKaly, OCHOBaHMA /sl OOOOIIEHHS U CPaBHEHHS, KPUTEPUU
MPOBOAMMOTIO aHAJIN3A,

e BOCHPHUHHUMATH, (QOPMYIUPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTEIbHbIE MW OTpHUIATEeNbHBIC, CIWHUYHBIE, YacTHbIE M OOIIHCE;
YCIIOBHBIE;

e BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U MIPOTUBOPEUHS
B (paKTax, JaHHBIX, HAOIIOJACHUIX U YTBEP)KICHUAXK; Mpeniaratb KpUTCPUH
TS BBISIBIICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;



e Jle7IaTh BBIBOABI C WCIIONB30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX W
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENBHO JJOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble W OT MPOTUBHOTO), BBICTpPAWBAaTh APTyYMEHTALMIO, MPUBOJUTH
mpuUMeEpPhl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL

e BBIOMpaTh cmoco0 pemeHus y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BAPUAHTOB peELICHUs, BbIOMpaTh HauOoyiee NOAXOASIMIUA C Y4ETOM
CaMOCTOSTENIbHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarebCcKue 1eMCTBUSA:

e HCMOJBH30BaTh BOMPOCHI KAaK HCCIEAOBATEILCKUN WHCTPYMEHT ITO3HAHMS,
dbopMyIHpoBaTh BOIMPOCH], (UKCHUPYIOIIUE MPOTHUBOpPEUUE, MPOOIEMY,
yCTaHaBIMBaTh  HMCKOMOE€ M  JaHHOe, (QopMupoBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEIIBHO CIUTAHHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBIICHUS,
Ipoliecca, BBIABICHUIO 3aBUCUMOCTEM MeXay OObEeKTaMH, SBJICHUSMU,
poLIeCCaMU;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIICHUS W BBIBOABI MO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOMIO/IEHUs, HCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE pa3BUTHE TNIpOlLlecCa, a TaKKe BbIABUTAThH
MPENOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

e BBIABISITH Je(UIUTHI WHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX ISl OTBETA HA
BOIIPOC U ISl pEUICHUS 3a]1auH;

e BBIOMpaTh HHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAIMIO PA3TIUYHBIX BUJIOB U
(dhop™M mpeacTaBIeHUS;

e CTPYKTYypUpOBaTh WHGOPMAIIUIO, TPEICTABIATh €€ B PAa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH IpaUUecKy;

e OLICHUBATH HaJAEKHOCTh uH(popmaIuu o CaMOCTOSITEJIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvle = KOMMYHUKAMUGHble  Oelicmsus,  obecneuusaom

copmMUpo8aHHOCmMb COYUATLHBIX HABLIKOS 00YUaAIOUWUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U POPMYIUPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBUAMHU U
IEJSIMU OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B



YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOIy PEIICHHUS
3a]]a41, KOMMEHTHPOBATh TIOJTYYCHHBIH PE3YIIbTaT;

B XO/ie 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
MpoOJIEeMBI, pelIacMOi 3aJa4yd, BBICKA3bIBATh HJICH, HAICJICHHbIC HAa MOWCK
pEIIEHHSI; CONIOCTABIISATH CBOM CYXKICHHS C CYKICHUSAMU APYTUX YUACTHHKOB
auanora, OOHAPYXKUBATh PAa3IU4We W CXOJCTBO IO3WIMIA, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MPE/ICTABIISATh PE3YNbTAThl PEIICHHs 33a4H, YKCIIEPUMEHTA, UCCIICOBAHNS,
MPOEKTa; CAMOCTOSTENILHO BBHIOMPATh (hOopMaT BBICTYIUICHHS C yYETOM 3ajad
NPE3EHTALUN U OCOOCHHOCTEH ayUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh M UCTOJb30BaTh MPEHMYIIIECTBA KOMAHIHON W WHIWBUIYaTbHOU
paboThl TIpW pelieHHH YYeOHBIX 3a7a4;, NPUHUMATh IIeJb COBMECTHOMN
ACSATENbHOCTH,  IUIAHUPOBAaTh  OPTaHM3AIMI0  COBMECTHOW  paboTHI,
pacnpenenartb BuUIbl paboOT, JOrOBapUBaThCs, OOCYXAAaTh MpoOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B IPyNmoBbIX (popMax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W HWHBIC); BBINOJHATh CBOK YacTh pabOThI H
KOOPJAMHHUPOBATh CBOU JACUCTBUS C APYTMMHU YJIEHAMH KOMAaH[IbI, OLCHHBATh
KauyecTBO CBOET0 BKJIaJa B OOWMH MPOAYKT 1O  KPUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMHU B3aUMO/ICHCTBUA.

3) Vnusepcanvuvie pecynamuenuie oeiicmasus, obecneuusarom @opmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTABJISITH TUIAH, AJITOPUTM PEIISHUS 33a/1a4u, BRLIOUPATh CIIOCOO PEIIeHUs ¢
Y4IETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopMarmm.

CaMOKOHTPOJIb:

BJIAJeTh HaBbIKAMH  TIO3HABaTEJNbHOW  peduieKkcur KaKk  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUUA U MBICIUTEIBHBIX IPOLECCOB, MX PE3YyJIbTATOB;
BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysibrara
pEeLIEHNsT MATEMAaTUYECKOM 3a/1a4H;

MPEABUIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PELUICHUHU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAJIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEM;



e OIICGHWBATh COOTBETCTBHE pE3yJbTaTa I UM YCIOBHUSIM, OOBICHSTH
MPUYUHB] JOCTH)KEHUST WM HEAOCTHXKEHUS Pe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI.
11 KIIACC

OnepupoBaTh TMOHATHUSMHU: IWIMHIPHYECKAs TOBEPXHOCTh, O0Opa3yromiue
[WIHHIPUYECKON MOBEPXHOCTH; MIJIUHAP; KOHMYECKas TIOBEPXHOCTh, 00pa3yrolne
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (1WA, KOHYC, cdepa U 1map).

OOBACHATH CIIOCOOBI OMYUYEHUS TEJ BpallleHUsI.

KrnaccudunumpoBaTs B3aUMHOE pacioioskeHne Cephl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMH: IIAPOBOH CETMEHT, OCHOBAaHHWE CETMEHTa, BBHICOTA
CerMEHTa; IIapOBOM CJIOH, OCHOBaHME WLIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJOS;
LIaPOBOM CEKTOP.

Beruncnsate  00BEMBI M IUIOMIAAW  TOBEPXHOCTEW  TeN  BpalleHus,
TE€OMETPHUECKUX TEJl C MPUMEHEHHEM (PopMyI.

OnepupoBath MOHATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIA B CEpy U OMHCAHHBIN
okoJio chepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WIIM TEJIO BPAILLCHUS.

BbruncnsTe COOTHOUICHHS] MEXIYy IUIOUIaAsSMHU IMOBEPXHOCTEH U 0O0BEMaMH
MOJIO0HBIX TEI.

N3o00paxaTh u3ydaemble (UTYpBI OT PyKH M C TPUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BobInonHATE (BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUS TeJl BPaIlLlCHUSI.

W3Brnekatb, WHTEPOPETUPOBATh M  MPeoOpa3oBBIBaTh HH(pOpMamuiO 0
MPOCTPAHCTBEHHBIX T'€OMETPHUECKHX (UTypaxX, MPEACTABICHHYIO Ha 4YepTekax MU
PHUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBIMONMHATE  NEHCTBHUS  CIOKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB M
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMH CBOWCTBAMU OHH 00JIaTafOT.

[TpuMeHsITh IpaBUIIO MapasuIeIIeHIIe 1A,

OmnepupoBaTh MOHATUSMU: JEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYNb BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJd MEXKIY
BEKTOpaMH, CKaJsIpHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMIUIAHAPHBIC
BEKTOPBI.



HaxoauTs cymMMy BEKTOPOB M MPOU3BEIECHUE BEKTOpa HA YHUCIO, YTOJI MEXITY
BEKTOpaMH, CKaJsIpHOE TMPOU3BENCHHE, PACKIAIbIBaTh BEKTOP IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPaBHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTh reoMeTpudeckue (akThl 7Sl PEIICHUS CTEPEOMETPUUECKUX 3a/1ad,
MPEIOJIararoINX HECKOJIBKO IIarOB PEIICHUs, €CIH YCIOBUS MPUMEHEHUS 3aJ]aHbl B
ABHOU (hopMme.

Pemate mpocreiimine reoMeTpuyeckue 3aJaydl Ha TMPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METO/1a.

Pemarp 3amaunm  Ha /I0Ka3aTeNbCTBO MATEMAaTHUYECKUX OTHOUICHHHM H
HAXO0XJICHUE T€OMETPUUYECKUX BEIMYHMH MO 00pa3liaM WM ajJropuTMaM, MpUMEHss
M3BECTHBIC METOJIbI IIPH PEIICHUH CTAHJAPTHBIX MaTEMaTHYECKUX 3a7au.

[IpumensiTh  mpocTeiiiue  MporpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBbI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTH IpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,
pacrno3HaBaTh MPOSBIEHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh mMONlydyeHHBbIE 3HAHMWSA HAa MPAKTHKE: AHAIM3UPOBATH pealIbHBIC
CUTyallud W TPUMEHATh U3yYeHHbIE TOHATHS B IMPOIECCe IOUCKA pPELICHHS
MaTeMaTH4eCKH c(HOpMyITHMPOBAHHON MPOOIEMbI, MOJECIUPOBATh PEANIbHBIE CUTYAIH
Ha $3bIKE TEOMETPHH, MCCIEA0BaTh IOCTPOCHHBIE MOJIEIH C HCIOIb30BaHHUEM
reOMETPUUYECKUX TOHITHA M TEopeM, ammapara aiareOpbl; pemiaTh MNpPaKTUYeCKHe
3aj]a4d, CBSI3aHHbBIC C HAaXOKICHUEM reOMETPHUUECKUX BEJINYHH.



11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
Tena spauenus 12 https://m.edsoo.ru/1¢209¢37
N but6mmoreka [IOK
1
ObbEmb1 TeN > https://m.edsoo.ru/1¢209e37
BekTophl 1 KOOPAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
P P poctp https://m.edsoo.ru/1¢209e37
[ToBTOpenue, 06001IeHNE, 7 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/1¢209e37
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IHOYPOYHOE IINTAHUPOBAHMUE

11 KITACC
KouunyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE

padoThI padoTsI
pecypchl

Cdepa u map: eHTp, paamyc,

1 MaMeTp; TUIOLIA/Ib TOBEPXHOCTH 1 bubmmorexa [TOK
s P> e P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJIbHAasI MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 Nzobpaxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mwrockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7{2
Hunuuapuyeckasi HOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON i bubmmoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.1ru/6054b8cl
MMOBEPXHOCTHU
[unmuuap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas U 0Ch; 1 bubanorexa HOK
TI0Ia1b OOKOBOW U TIOJTHOU https://m.edso00.ru/188f6216
MMOBEPXHOCTHU
N3o0paxenue muianHApa Ha
IJIOCKOCTH. Pa3BépTka nuinuHapa.

P P bu6mmoreka [IOK

6 Ceuenus nuauHApa (TIOCKOCTBIO, 1

MapajuiebHON WU
MEePIEHIUKYISIPHON OCH LIMJIMH]IPA)

https://m.edsoo.ru/016e25¢eb
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KoHnnyeckast 1oBepXHOCTb,
oOpa3zyromune KOHHIeCKOU

Bbubnmuoreka [JOK

7
MMOBEPXHOCTH, OCh U BEPIINHA https://m.edso0o.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHOBaHME U BEpILINHA,

8 ob6pa3 asl U OCb; IJIOILA/Ab bubmorexa LIOK

P yl?m . e https://m.edso0.ru/897dd3b2
OOKOBOI1 1 MOJHON MOBEPXHOCTH
VY ceu€HHBIN KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]I/IH 151 goxf:;: bubmmorexa [OK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o0paxkeHue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenust koHYycCa (IIOCKOCTBIO, bubmuorexa [JOK

10 .

[apajieaIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO0, MPOXOIAIIEH uepe3
BEPILUHY)

1 KomOunanwms Ten BpareHus u bubanorexa [HOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONMMCaHHbBINA OKOJIO

12 cdepsr; cepa, BUcaHHAs B bubanorexa HOK
MHOTOTPAaHHUK WJIA B TEIO https://m.edsoo.ru/0b136158
BpaIlICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE bubmuorexa [JOK
CBOICTBa 00BEMOB TET https://m.edso0.ru/26a03fb7

Bbu6nmuoreka [JOK
14 O0BEM UIMHIpA, KOHYCa
t A3, KOHY https://m.edsoo0.ru/5513d87b
" bub OK
15 O06BEM mapa u wiomaask chepsl nosmorexa I

https://m.edsoo.ru/d189bde2
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[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUTOIIAISIMA

Bbubnmuoreka [JOK

16
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MMOIOOHBIX Te
17 KonrponsHast pabora o Temam bubmmoreka [IOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BexkTop Ha mimockocTH U B bubanorexka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CioxeHne 1 BBIYMTaHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo0.ru/23f4f089
bu6mmoreka [IOK
2
0 YMHOMKCHHE BEKTOpA Ha HHCIIO https://m.edsoo.ru/dee379¢b
Paznoxenue Bektopa 1o Tpém
21 HEKOMIIJIAHAPHBIM BEKTOpaM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 MPUMEHEHUEM TTPaBUJI JEHCTBUH C bubmorexa HOK
P p A https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopannatHO-BEKTOPHBIN METO
23 1| I/IpiH_IGHI/II/I reOMef WYECKUX ) bubmorexa [TOK
PP P https://m.edsoo.ru/d3alfe30
3aga4
IIpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [IOK
Koopaunatst BekTopa. [Ipocretimue https://m.edsoo.ru/48db7058
3a7a4¥ B KOOpJAMHATAX
25 VYroa Mexay BeKTOpaMH. bubanorexka HOK
CkansipHo€e MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexmay bubmuorexa [JOK
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MMpsAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e

KontponbHas padoTa mo teme

bu6mmoreka [IOK

27 "Bextopei n KSOPHHHaTH i https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHmE, 0600IIEHNE U

)3 cucTeMaru3anus 3HaHuii. OCHOBHBIC bubmuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHME, 0600IIEHNE U

79 cucrtemaTtusanus 3Hanuii. OCHOBHbIE bubmuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpeHmEe, 0600mIEHNE U

30 cUcTeMaTu3alus 3HaHui. 3a1aun bubmuorexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHme, 06001IeHNE 1

31 cUcTeMaTu3alus 3HaHui. 3a1aun bubmuorexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHme, 06001IeHNE 1

0 cucrteMmaTusanus 3Hanuii. OCHOBHBIE bubmuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH

Bbu6nmuoreka [JOK
33 Hrorosast kowTposbHas pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 Bbu6nmuoreka [JOK

cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/f465d10e
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



