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1. HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «I'eomerpus» 0a30BOro ypoBHS IJIs
oOyuaromuxcs 10-11 kmaccoB paspaboraHa Ha ocHoBe DenepanibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero ooOpa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00eCIIEYMBAET OBJIAJICHUE KIIFOUEBBIMH KOMITCTCHIIHSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

Llenp ocBoeHMsT mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHe 0Oy4yeHHss — o0Omeo0pa3oBaTeIbHOE U OOMICKYJIBTYPHOE pPa3BUTHE
oOyJaronxcs 4yepes ooecrneyeHrne BO3MOKHOCTH MPUOOPETEHHUS U UCTIOTH30BAHHS
CUCTEMATHUYECCKUX TEOMETPHYCCKMX 3HAaHUW W  JEHUCTBUM, CIEeIU(PUIHBIX
TE€OMETPUH, BO3MOXXHOCTH  YCIIEITHOTO  TIPOJOJDKEHUsS  O0pa3oBaHUS IO
CHCIUABHOCTSIM, HE CBSI3aHHBIM C TIPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmmMa 1o reoMeTpur Ha 0a30BOM YpOBHE TNpeqHA3HAYCHA IS
oOy4Jaromuxcs CpeHEeH MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOImIero oopasoBanusa. Takum oOpa3zoMm, oOyuaromiuecs Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE ISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh T€OMETPHUI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUYECKUX 3HAHUAX B
npodeccuoHaIbHOM eATeTLHOCTH.

JlocTkeHue 1eaM OCBOCHHUS TPOTpaMMbl OOECTIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJayaMH  OCBOCHHS  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHEe B 10—11 kimaccax sBISIOTCS:

dbopMHUpOBaHHUE TIPEACTABICHUS O TEOMETPHUH KaK YaCTH MUPOBOM KYJIbTYpPHI
M OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUE TIPEICTABIICHNS 0 MHOTOTPAHHUKAX U TellaX BPAIICHUS KaK O
BOKHEHIIINX MAaTEMaTUYECKUX MOJICTISNX, IMO3BOJSIOMIUX OINUCHIBATh W M3y4YaTh
pa3HbIE SBICHUSI OKPYKAOIIETO MUPA;

dbopMupoBaHUE YMEHHS PACTIO3HABATH HA YEPTEKaX, MOJICIAX U B PEATbHOM
MHUpPE MHOTOTPAHHUKH U TeJia BPAIICHUS,

OBJIaJICHWE METOJIaMU DEIICHUS 3a/lad Ha TMOCTPOSHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (DUTYD;

dbopMHupOBaHUE yMEHHUS  ONEPUPOBATH OCHOBHBIMH  TOHSATHUSMH O
MHOTOTPaHHHUKAX U TeIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

OBJIaJICHNE AJITOPUTMAMHU PEIICHUSI OCHOBHBIX THTIOB 3a/1a4; (OPMHUPOBAHUE
YMEHUSI MPOBOJIUTH HECIIOKHBIC JTOKA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS
CTEPEOMETPUUCCKHUX 33124 1 33]1a4 C IPAKTHICCKUM COJICPIKAHUEM;



pa3BUTHE MHTEIUIEKTYalIbHBIX U TBOPYECKUX CHOCOOHOCTEN OOydarommxcs,
MO3HABATEIBbHON AKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUW, KPUTHUYHOCTH
MBIILJICHUS;

dopMupoBanue (yHKIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHON TNeOMETPUH:
YMEHHE pACIO3HABaTh IMPOSBICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaibHbIX JKU3HEHHBIX CUTYalUSIX U MPU U3YUEHUHU JIPYTUX
y4eOHBIX MpPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEHM M  3aKOHOMEpPHOCTEH,
(GopMynHpoBaTh X Ha S3bIKE TEOMETPUU M CO3[aBaTh I€OMETPUUYECKHE MOJEIH,
OPUMEHSITh OCBOCHHBI TE€OMETPUUECKUH amnmapar s peleHust NTpaKTHKO-
OPUEHTUPOBAHHBIX 3a/Ja4, MHTEPIPETHUPOBATh M OLICHUBATh IOJYYEHHBIE
PE3YNIbTATHI.

Ha u3ydyenue reomerpun orBoaurcs 2 yaca B Henenro B 10 kiacce u 1 gac B
Heento B 11 kimacce, Bcero 3a Ba roja ooydenus - 102 yueOHbIX yaca.



2. COJEPKAHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATUSL  CcTepeoMeTpuu. Touka, mpsiMasi, IIJIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosiokeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuiejbHble M CKpelluBaroluecss mnpsimblie. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTEl B MPOCTPAHCTBE: TNapajyielibHbIE TMpsAMbIE B  IPOCTPAHCTBE;
NapaieIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPsMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTB MIJIOCKOCTEN : TapaIeNIbHbIE TIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. [IpocTelinime mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTH: TETPadIp,
KyO, Mmapajiesenunesa; IoCTPOCHHE CEUCHHUN.

[TeprieHAUKYJISIPHOCTH MPSIMOM U TIJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTH NPSIMOM U TUJIOCKOCTH, TE€OpeMa O MpsSIMOU
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YTOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll JBYIPaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM [T TTOCKOCTH, MPOEKIUS GUTYPHI HA TIIOCKOCTh. [leprneHauKynsapHOCTh
IJIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH IBYX IUIOCKOCTeH. Teopema o TpEx
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[TonsiTHE MHOTOrpaHHUKA, OCHOBHBIE JIEMEHTHI MHOT'OTPAHHUKA, BBITYKJIbIE
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHd U OCHOBAHMS MPHU3MBI; MPsMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAsI ¥ TIOJIHAS TIOBEPXHOCTh MUPAMHU/IbI; TPABUIIbHAS U
yced€HHas nOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHUKA; IPaBWIbHAs IpPU3Ma U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeactaBneHue O mNOpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CummMmeTrpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MHPSIMOIA,
MJIOCKOCTHU. DJIEMEHTHI CHMMETPHUH B MUPAMKIAX, Mapaljieenuneax, NpaBUIbHbIX
MHOTOIPaHHHUKAX.

Boluncnenue 531€MEHTOB MHOTOTPaHHUKOB: pEOpa, IUAroHaidW, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJI0IIa/Ib OCHOBaHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsMO pu3Mbl. [Lmomanas



OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
wiomaan yceu€HHon nupaMuibl. [lonstue 06 06béme. OObEM MUpamMuabl, IPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, oOpasyroriue UTUHIPUIECKON
MOBEPXHOCTH, OCh UMWJIWHJIPUYECKONW TMOBEpXHOCTU. [luamHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasylollas M OCh;, IJIOMAAb OOKOBOW U MOJHOM
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
¥ OCh; TUTOIIATb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIue
U BBICOTA; OCHOBAHUS ¥ OOKOBasi MOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, AUaMETp; IJIONMIAJb MOBEPXHOCTU CHEpHI.
Bsaumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
TI01a b CepHhl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMOunanmm Tenm BpamieHMss ¥ = MHOTOIPAHHMKOB. MHOrorpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 00BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00BEME
NpSIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lono6ubie Tena B mpocTpaHcTBE. COOTHOUIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEH, 00BbEMaMH TTOTOOHBIX TEJL.

Cedenus muiauHapa (MapajyiebHO W MEPHEHIAUKYISIPHO OCH), CEUYEHUS
KOHYca (MapaielbHOe OCHOBAHUIO U TPOXOASIIEE Uepe3 BEPIIMHY ), CEUCHUS 1Iapa.

BekTOpbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha minockocty u B mpoctpancTBe. ClI0KeHUE U BBIYUTAHHE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BEeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. Pemenue 3agad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreimme 3amaum B
KOOpAMHATax. YToid Mexay BekTopamu. CKalgpHOE MNPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpaIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3a/aY.



3. INTAHUPYEMBIE PE3YJIBTATbBI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpPaMMbl Y4eOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIMK 00YUAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
npolenyp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON T'PAKIAHCKON UIECHTUYHOCTH, YBAKCHHS
K TIPOIIJIOMY M HACTOAIIEMY POCCUUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIIEHHUEM
K JOCTH)KCHHUSIM POCCHUHCKMX MAaTeMaTHKOB U POCCHUMCKON MaTeMaTU4YeCKOM
IIKOJIbI, K HWCIOJIb30BAaHUIO ATHUX JOCTHKCHUN B JPYrMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LHEHHOCTEM POCCHUICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OyIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOYAsl 3CTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHH; BOCTIPHUMYNBOCTHIO
K MaTEMaTUYECKUM aclleKTaM Pa3juyHbIX BUIOB UCKYCCTBA.

DusuyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTEeMaTHYECKHWE 3HAHUSA B
MHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas pu3nYecKasi aKTHBHOCTD ); (PU3UUIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnrn W pPeaTn30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEU >XU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 33714 MaTEeMaTUYECKON HAMPaBICHHOCTH.

JKO0JI0rHYecKoe BOCIUTAHUE:



c(hOPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIBTYPhl, MOHUMAHUEM BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOMN
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTMYECKUX MpoliieM;
OpHEHTAllME HA NPUMEHEHHWE MATEMATHYECKUX 3HAHUW JJIs pElICHUs 3a7ay B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKU UX BO3MOKHBIX
MOCJIEACTBUU TSI OKPYKAIOIIEN CPEBI.

I{eHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, MOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pa3BUTUS M 3HAYUMOCTH JJIsl Pa3BUTHUS LIMBUJIM3ALIMM; OBJIAJICHUEM SI3IKOM
MaTeMaTUKM M MaTEMAaTH4YECKOW KYJIbTYpOM Kak CpEACTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) M HCCIEAOBATENBCKYIO JESTEIBHOCTh
WHJIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMBbl yU4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCaJIbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsIMUY, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcanvuvie = nosmasamenwvHwvle  Oelicmeus, — 0becneuu8arom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 o0bydaruuxca (oceoenue
Memo0O08  NO3HAHUSL — OKpyxcamowezo  Mupda,  NpuMeHeHue  J102UYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3zoBble Jornueckue AecTBUA:

BBISIBIIAT U XAPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy MOHATUSAMU;  (HOPMYIUPOBATH
OTIpEeJICIICHNS] TIOHATUN; YCTAHABIMBAThH CYIIIECTBEHHBIN NMPU3HAK KiIacCU(pUKAIIUH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN34;

BOCIIpUHHMATh,  (OPMYIUPOBaTH W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHUYHBIC, YaCTHBIC M OOIIHE; YCIOBHbIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSX W YTBEPKACHUSX; Mpejiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOABI C HCHOJb30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIIOUCHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CHOCOO pelieHus: ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaresbckue 1eicTBHS:
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MCITI0JIb30BaTh BOIPOCHl KaK HMCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS;
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (OpMHUPOBATh THUIIOTE3Y, apryMEHTUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HUCCIIEJOBAaHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro oObeKTa, sIBJICHU, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy O0BEeKTaMU, SBICHUSIMH, MPOIECCAMMU;

CaMOCTOSITEIbHO (PopMynHpoBaTh 00OOIIEHHSI W BBIBOJBI MO pe3yJbTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOKHOE pa3BUTHE INIpolEcca, a TaKKe BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH AeUIMTHI HHGOPMAIIUU, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETa HA
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BLIOMpPATh HH(POPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIIUIO PA3TUIHBIX BUIOB U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MHGPOPMAIIMIO, MPEACTABIATh €€ B Pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbopmanuu o CaMOCTOSATEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvle KOMMYHUKAMUBHbBIE Oelicmeus, 00ecneyusarom
choOpMUPOBAHHOCINB COYUANLHBIX HABLIKOE 00YUAOUUXCAL.

OO01menue:

BOCIIPUHHUMATH U (HOPMYIUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TUCHBMEHHBIX TEKCTaX, JlaBaTh TMOSACHEHHS TI0O XOAYy pEIICHHsS 3a]ayH,
KOMMEHTUPOBATH MOJTYyUYECHHBIA PE3yJIbTaT;

B XOJIe OOCYXJEHUS 3a7aBaTh BOMPOCHI MO CYIECTBY 00CYX IaeMOi TEMBI,
mpoOJeMbl, pelaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TOUCK
pEUIEHNUs; COIMOCTaBISITh CBOM CYXKACHUS C CYXKACHUSMH JPYTHMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pa3lindue U CXOJCTBO IO3WIIMKI; B KOPPEKTHOH (dopme
dbopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

PEACTAaBIATh PEe3yJbTaThl PEIICHUS 3aJlaui, SKCIIEPUMEHTA, UCCIEOBAHUS,
MPOEKTA; CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aja4
IIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBoO:

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WUHIUBUYaTIbHON
paboThl MpU peHieHWHM Y4YeOHBIX 3aJay; NPUHUMATh I1eJIb COBMECTHOMU
NEATEeNIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, pacmpeacsisiTh
BU/JIBI pa0OT, I0rOBapUBaTHCS, 00CYKIaTh MPOIECC U Pe3ybTaT paboThl; 00001IaTh
MHEHHSI HECKOJIBKUX JIFOJEH;



y4acTBOBATh B IPYMNIOBBIX opMax padoThl (0OCYkaeHUsI, OOMEH MHEHHI,
«MO3TOBBIE IUITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YaCTh PaOOThI U KOOPJAUHUPOBATH
CBOM JIEUCTBHS C IPYTUMU WIEHAMHU KOMAaH/Ibl; OLICHUBATh KAYECTBO CBOEIO BKJIA/1a
B OOWMHA TPOAYKT MO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJICHCTBUS.

3) Vuusepcanvnvie  pecynamuenwvle  Oelicmeus, obecneuugarom
Gopmuposanue cmMviC108bIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IJIaH, AITOPUTM PEIICHHMS 33]]a4H, BHIOUPATH CIOCO0 PEIICHHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb:

BJa/J€Th HABbIKaMM TMO3HABaTEJIbHOM  pediekcur Kak  OCO3HaHUs
COBEPIIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB; BIAJCTh
criocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJII HpoLEecca W pe3ysbTaTa pelIeHUs
MaTeMaTUYEeCKOM 3a/1a4u;

NpEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPU PEIICHUH 3a/1auH,
BHOCUTbH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HalIeHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEIH U YCIOBUIM, OOBSICHATh HPUUUHBI
JOCTH)KEHUS WM HEAOCTH)KEHUSI PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINUOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATHAMU: TOYKA, MPSAMasi, IIIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUU U CICACTBUS W3 HHUX IIPU PCIICHUHU
reoOMeTPUUYECKUX 3ajay.

OnepupoBaTh TOHATHUSAMU: TAPATIICIBHOCTD U NMIEPIEHAUKYISIPHOCTH MPSIMBIX
U TNIOCKOCTEH.

KiaccupunmpoBate B3aMMHOE PaCIOIOKCHHE TPSIMBIX M TUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh TOHATHSMH: JABYTPAHHBIA Yroj, TpaHU JBYIPaHHOIO YIJia,
peOpo IBYrpaHHOrO yIJa; JUHEHHBIA Yroj JIBYTpaHHOTO YyIJa; rpajgycHas Mepa
JIBYTPaHHOIO yTJIa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIIBINA
MHOTOT'PaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPABUILHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MMHUpaMuia; MpPU3MAa,
MPSMOYTOJIBHBIN MapajiesienuIe 1, Kyo).

KnaccudpuumpoBaTh ~ MHOTOTpaHHHUKH, BBIOHMpasi ~ OCHOBaHWS  JJIs
Ki1accuukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUIbHBIC
MHOTOT'PaHHUKHU; TIPSMbIC M HAKJIIOHHBIE TPU3MBI, TTapaJlICICIUIICIbI).
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OnepupoBaTh NOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/I CIE0B.

Ctpoutrb ceyeHUss MHOTOIPAHHMKOB METOJIOM  CIJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXKIECHUE F€OMETPUUECKUX BETMYMH 10 00pa3laM Uiu
aNropuT™MaM, TPUMEHSAS] HU3BECTHbIE AHATUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKHUX 3a/1a4 HA BBIYMCICHHE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKM JIO MNPAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a71aun Ha HAXOXKAECHUE FT€OMETPUUECKUX BETMYMH 10 00pa3lam Uiu
aNropuT™MaM, TPUMEHSS] M3BECTHbIC AHAUTUYECKUE METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJady Ha BBIYUCICHHE YIJIOB  MEXAY
CKPEIIMBAIOUIMMHUCA TMPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsars 00bEMBI M TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
NUPaMKIa) C IPUMEHEHHEM (DOPMYJT; BBIYUCIISTH COOTHOIICHHS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMU 10T0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHUMMETPHUS B IPOCTPAHCTBE; LEHTP, OChb H
IUIOCKOCTh CUMMETPHUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBATh W HUHTEPHIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
pPUCYHKaX.

[IpumensaTy reomeTpuueckue QakThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaralinX HECKOIbKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

[IpumensATr mpocTeMIMEe NPOTrPAaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUECKHX 3a1ay.

[IpyBOoIMTH NpUMEPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE U
’KU3HU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh MONTy4YEHHBbIE 3HAHWS Ha NPAKTUKE: aHAJIU3UPOBATh PEAIbHbBIE
CUTyallUl W NPHUMEHITh W3YYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYeCKu CQHOPMYIUPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC
CUTyallUl Ha fA3bIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpEM, ammapaTa ajareopsl; penarh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJEHUEM F€OMETPUUECKUX BEJIMYHNH.

11 KJIIACC

OnepupoBaTh MHOHATUSAMH: LHWIUHIPUYECKAsT MOBEPXHOCTb, OOpa3yrolliue
UUAJTUHIPUYECKON TOBEPXHOCTH;, IUIUHAP; KOHMYECKas TOBEPXHOCTh, 00pa3yroniue
KOHMUYECKON MOBEPXHOCTH, KOHYC; chepruecKasi MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdhepa H map).

OOBSACHITH CIOCOOBI OJIYYEHUS TEJ BPAILCHHUS.
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KnaccudunmpoBats B3aMHOE pacnoyioxKeHUe chephl U MIIOCKOCTH.

OnepupoBaTh MOHITUSMHU: IAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBaHUE IIAPOBOTO CJOS, BBHICOTA IIApPOBOrO CJIOS;
LIapOBOM CEKTOP.

Boruncnare 00bEMBI M IJIOMIAAM  TOBEPXHOCTEH TENM  BpalllCHUS,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMyI.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHHMK, BIMCAaHHBIA B cdepy U
OMHCaHHBIN 0KOJI0 cephl; chepa, BOUCAHHAS] B MHOTOIPAHHUK WJIHM TEJIO BpaIlleHUsI.

BbluncnsaTh COOTHOIIGHUSI MEXKY IUIOMIAASMU TTOBEPXHOCTEH U 00BEMaMuU
IIOJOOHBIX TEI.

N3o0paxate uzydaembie (QUTYpPBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIC) TUIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
dburyp: Buja cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

N3Bnekatb, HMHTEPNPETHPOBATH M MPEOOPa30BbIBATH HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaxX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BbIMoJIHATE NEHCTBUSL CIIOKEHHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUS BEKTOpa Ha YKMCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajuiesienuIeaa.

OnepupoBaTh MOHATUSAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, Yol MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M POU3BEACHHUE BEKTOpA HA YUCIIO, YTOJI MEXKY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEICHUE, paCKIaAblBaTb BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBON CUCTEME KOOPIMHAT.

[IpumensaTh TeoMeTpuueckue (HaKThl IS PEIICHHS CTEPEOMETPUUYSCKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBUS MPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiliiie reoMeTpuyuecKre 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a.

Pemate 3amaum Ha J0KA3aTEILCTBO MATEMaTUYECKHWX OTHOIICHUH W
HaXO0XJCHHE FTeOMETPUUECKUX BEJIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSIS
M3BECTHBIE METO/IbI TIPH PEIICHUHU CTaHAaPTHBIX MaTeMaTHUYECKHUX 3a]1a4.

[IpumeHaT, mpoOCTEHIMe TMPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUYCCKUX 3a/1a4.

[IpuBoAMTH, MpHMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOAEC U
YKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJMyYEHHBIC 3HAHWS Ha MPAKTUKE: aHAJIHW3UPOBAThH pPealbHBIC
CUTyallUM W TIPUMEHSATh H3yYCHHBIC TOHATHS B MPOIIECCE IOHMCKAa PEeIICHUS
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MareMaTtudecku Cc(HOpMyJIUpPOBAHHOM MpoOJIEMbl, MOJAEIUPOBATh PpEaJbHBIE
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmaparta aireopbl; pemarhb
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.
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4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

n/n

HaunmenoBaunue
paszzaena

Bcero
qacoB

Kon-Bo
KOHTPOJIbH
BIX paboT

BocrnurarensHbI acnexT

L[OP

Bsenenue B
CTEPEOMETPHUIO

10

BOCTIUTaHHUE CTPEMIICHUS K
MO3HAHUIO ce0s U APYrux
JOJEH, TPUPOIBI U
00111eCTBa, K MOJIY4YEHHUIO
3HAHUM, KAYEeCTBEHHOTO
00pa3oBaHus C yu€ToM
JMYHOCTHBIX HHTEPECOB U
00IIIECTBEHHBIX
noTpebHoCcTEH

http://www.math.ru

[IpsimMbIe m TIOCKOCTH
B POCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U
IIJIOCKOCTEMN

12

dbopMupoBaHue
3CTETUYECKOM KYNIbTYphI HA
OCHOBE POCCHUIUCKUX
TPaJULIUOHHBIX TyXOBHBIX
IIEHHOCTEH, MPHUOOIICHUE K
Jy4IIuM odpasmnam
OTEUECTBEHHOT'O U MUPOBOTO
HCKYCCTBa

http://www.int.ru

[TepnieHUKYISIPHOCTD
MIPSMBIX U
IJIOCKOCTEN

12

pa3BuTHE (HU3HUIECCKUX
crocoOHOCTEH ¢ yIETOM
BO3MO>KHOCTEH U COCTOSIHUS
3I0POBBSI, HABBIKOB
0€e30I1aCHOTO MOBEICHNUS B
MIPUPOJIHON M COLIMATBHOMN
cpene, Ype3BbIYaHbIX
CUTYaIUsIX

http://www.math.ru

Yriael Mexay
MPSIMBIMU U
IJIOCKOCTSIMH

10

BOCIIUTAHUE CTPEMJICHHUS K
MIO3HAHMIO Ce0s U APYTUX
JIFOJICH, TIPUPOJIBI U
00IIIECTBA, K MOJYIECHHIO
3HAHUH, KAYECTBEHHOTO
o0pa3oBaHus ¢ y4ETOM
JMYHOCTHBIX HHTEPECOB U
0OIIECTBEHHBIX
noTpedHoCTEl

https://www.evkova.
org/primenenie-
proizvodnoj-k-
issledovaniyu-
funktsii

MHororpaHHuku

11

(dopmMHupoBaHUE POCCUNCKON
IpaX1aHCKOW UIEHTHYHOCTH,
NPUHAIIEKHOCTH K
OOIIHOCTH TpaKJIaH
Poccuiickoit denepanuu, K
Hapoay Poccun kak

http://www.math.ru
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http://www.math.ru/
http://www.math.ru/

MCTOYHUKY BJIACTH B
Poccuniickom rocynapcrse u
CyOBEKTY ThICSUEIICTHEH
pOCCHICKOU
roCy/1apCTBEHHOCTH,
YBa)KEHHUS K IIpaBam,
cB0OOaM 1 003aHHOCTSAM
rpaxnaannHa Poccuu,
IIPaBOBOM U MOJUTUYECKON
KYJIbTYpbI

OO0BEMBL
MHOTOTPaHHUKOB

pa3BuTHE PU3HUECKUX
crocoOHocTel ¢ yuéTom
BO3MOXHOCTEN U COCTOSIHUS
37I0POBBSI, HABBHIKOB
0€301acHOTO TTOBEJICHUS B
MIPUPOJIHON U COLIMATBHOMN
cpeze, Ype3BblYaiHbIX
CUTYaIHSIX

https://www.evkova.
org/primenenie-
proizvodnoj-k-
issledovaniyu-
funktsii

[ToBTOpEHMeE:
CEUEHUSsl, PACCTOSHHUS
U yTJIbI

dbopMHUpOBaHHE POCCUHCKON
TPKIAHCKOW UICHTHYHOCTH,
MPUHAICKHOCTH K
OOIIIHOCTH TpaXKIaH
Poccuiickoit deneparuu, k
Haponay Poccum kak
HMCTOYHHKY BJIACTH B
Poccuiickom rocynapctse u
CyOBEKTY ThICSIYETIETHEH
poccuiicKon
roCyJIapCTBEHHOCTH,
YBaXEHUS K TIpaBam,
cB00OIaM M 00SI3aHHOCTIM
rpaxkaanuna Poccun,
MPaBOBOM M MOJIMTUYECKOU
KYJIbTYpbI

http://www.math.ru

HNTOI'O:

68

11 KITIACC

o/

HanmenoBanue
paszaena

Bcero
JacoB

Kon-Bo
KOHTPOJIbH
BIX paloT

BocrmmrarensHBIT acnexT

TOP

Tena Bpaienus

12

BOCIUTaHHE CTPEMIIEHUS K
MO3HAHUIO ce0s U IPYrux
0[N, IPUPOIBI U
oO11ecTBa, K MOJIy4YEeHHIO
3HaHUH, KAYECTBEHHOTO
o0Opa3oBaHus ¢ y4€TOM
JMYHOCTHBIX HHTEPECOB U

https://www.evkova.
org/primenenie-
proizvodnoj-k-
issledovaniyu-
funktsii
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00IIIECTBEHHBIX
noTpeOHOCTEN

2. OOBEMBI TEN

dbopMUpOBaHHE POCCUHCKOM
rpaXkJaHCKOM UIAEHTUYHOCTH,
IIPUHAJJIEKHOCTH K
OOIIIHOCTH TpaXIaH
Poccuniickoit ®enepanuu, K
Hapony Poccun kak
MCTOYHUKY BJIACTH B
Poccuniickom rocynapcrse u
CyOBEKTY ThICSUEIETHEN
pOCCHIICKOM
roCy/1apCTBEHHOCTH,
YBa)KEHHUS K IpaBam,
¢B00OIaM U 00SI3aHHOCTSIM
rpaxnaannHa Poccun,
IIPaBOBOM M MOJUTUYECKON
KYJIbTYphI

http://www.math.ru

Bekrops! n
3. KOOP/JMHATHI B
MPOCTPAHCTBE

10

pa3BuTHE PU3HUECKUX
crocoOHocTel ¢ yuéTtom
BO3MO’KHOCTEH M COCTOSTHHS
3I0POBBSI, HABBIKOB
0€30I1aCHOTO IIOBEIEHUS B
MIPUPOJIHON U COIUATLHOM
cpeze, Ype3BblUYaiHbIX
CUTYAIHSIX

https://www.evkova.
org/primenenie-
proizvodnoj-k-
issledovaniyu-
funktsii

[ToBTOpEHME,
000011IeHHE,
CHCTEMATHU3aLIH
3HAHUM

dbopMHUPOBaHHE POCCUICKOMN
rpakIaHCKOW MJICHTUYHOCTH,
MIPUHAJICKHOCTH K
OOIIIHOCTH TpaXKIaH
Poccuiickoit denepaiuu, K
Hapoay Poccun kak
HMCTOYHHKY BJIACTH B
Poccuiickom rocynapcTtse u
CyOBEKTY ThICSUEIEeTHEN
poccuiickoi
rOCy/IapCTBEHHOCTH,
YBa)KEHHUS K IpaBam,
cB0OOIaM M 003aHHOCTIM
rpaxkaanuHa Poccun,
IIPABOBOM U MOJIMTHYECKOU
KYIbTYpbI

http://www.math.ru

HNTOI'O:

34
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5. IOYPOYHOE IINTAHUPOBAHUE
10 KITIACC

HaunmenoBaunue
paszzaena

Tema ypoka

Komunuec
TBO
JacoB

JlaTa

wiadH | ¢axr

Koppekrupo
BKa

BBenenue B cTe

DEOMETPHIO

10

OCHOBHBIE TIOHSATHS
CTEPEOMETPUU: TOUKA, IIPsIMas,
IJIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxkeHus Ha
PUCYHKaX: U300pakeHUS
IUTOCKOCTEM, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

1

[TonsTusa: nepecekaronmecs
IIJIOCKOCTH, MEPECEKAIOITUECS
npsMasi v INIOCKOCTh

[TonsTusa: nepecekaronmecs
IIJIOCKOCTH, MEPECEKAIOITNECS
npsMasi v IIIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHue MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTekax

HauanpHbie cBefieHUs 0 KyOe U
nupamue, UX Pa3BEPTKH U
moaenu. CeueHus
MHOTOI'PDAHHUKOB

HauanpHbie cBefieHUS 0 KyOe U
nupamue, uX pa3BEPTKH U
Mmonenu. CeueHns
MHOTOI'PDAaHHUKOB

ITouaTtue 06 aKCHOMAaTUYECKOM
IOCTPOCHHUU CTCPCOMCTPHMU:
AKCHOMBI CTCPCOMCTPHUH U
CIICACTBHA U3 HUX

[TousiTHE 00 AKCHOMATHYECKOM
IMOCTPOCHUU CTCPCOMCTPHUU:
AKCUOMBI CTCPEOMCTPUHU U
CIICACTBUA U3 HUX

[TousiTHE 00 AKCHOMATHYECKOM
IMOCTPOCHUU CTCPCOMCTPHUU:
AKCUOMBI CTCPCOMCTPUH U
CICACTBUA U3 HUX

10.

[TonsiTue 06 akCHOMaTHYECKOM
OCTPOEHHH CTEPEOMETPHHU:
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aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IIpsimble u

IJIOCKOCTH B IPOCTPAHCTBE.

HapaJIJIeJIBHOCTL MPAMBbIX M ILJIOCKOCTEM

12

B3anmHoe pacrionoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaronumecs,
napasuieJabHble U
CKPENIUBAIOIINECS NPSIMbIC

[TapamienpHOCTE NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuiesibHble PSIMbIE B
IIPOCTPAHCTBE; NapaJJIeIbHOCTh
TPEX NPSIMBIX

[TapamienpsHOCTE NPSAMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
[TapamiensHOCTE IPAMON U
IJIOCKOCTHU

VYTl ¢ COHAaNpaBIEHHBIMU
CTOpOHAMH

VYros Mexay npsMbIMU B
IIPOCTPAHCTBE

VYron Mexay npsMbIMU B
MIPOCTPAHCTBE

[TapannenbHOCTh MIIOCKOCTEM:
napajuiesibHble MI0CKOCTH

CaolicTBa napauieIbHbIX
TIJIOCKOCTEH

[Ipocreiimue npocTpaHCTBEHHBIE
(Gurypbl Ha MIOCKOCTHU:
TeTpas’ap, KyO, napajuienenumne

10.

[ToctpoeHue ceueHui

11.

ITocTpoeHue ceueHunit

[EEN

12.

KonTtponbHas pabora no teme
"[IpsiMbIe ¥ TIJIOCKOCTH B
npoctpanctse. [lapamiensHoCTh
MPSIMBIX U TJIOCKOCTEH"

Ilepnenaukysst

PHOCTH NIPAMBIX U IJIOCKOCTEH

12

IlepnieHIUKYIAPHOCTD NPAMOU U
IJIOCKOCTH: MIEPIICHIUKYIISIPHBIE
IPsIMBIE B IPOCTPAHCTBE

HpﬂMLIe IapajiC/IbHbIC U
TNEPINCHAUKYIISPHBIC K IIJIIOCKOCTH

HpﬂMLIe apaJiuiCJIbHbIC 1
NCPHCHAUKYIIAPHBIC K IINIOCKOCTHU

[Ipu3Hak neprneHauKyIspHOCTH
PSIMOM U IJIOCKOCTH

[Ipu3Hak neprneHauKyIspHOCTH
IPSIMOM U IJIOCKOCTH

18




Teopema o npsimoit
MEPICHANKYISIPHOM IUIOCKOCTH

Teopema o npsimoit
MEPIICHANKYJISIPHOM TNIOCKOCTH

Teopema o npsimoit
MEPICHIUKYJISIPHON NJIOCKOCTH

[IepnenuKyIsip 1 HaKJIOHHBIE:
paccTositHue OT TOYKHU J0
IIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

10.

[lepneHuKyIsip ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKHU J0
IIJIOCKOCTH, PACCTOSIHUE OT
NPSAMOM J0 IIIOCKOCTH

11.

[lepneHuKyIsip ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKHU JI0
IIJIOCKOCTH, PACCTOSIHUE OT
NPSMO J0 IMIIOCKOCTH

12.

[lepnenuKyIsip ¥ HaKJIIOHHBIE:
paccTosiHue OT TOYKHU 0
MIJIOCKOCTH, PACCTOSTHUE OT
NPSMOM 70 MIIOCKOCTH

Yriabl MEXKAY NPAMBIMHU M IVIOCKOCTAMHA

10

VYTriasl B IPOCTPaHCTBE: Yroi
MEeXAY NPSIMOH U MJIOCKOCTHIO

JIByrpaHHbIN yroJi, TMHEUHbINA
yroJi IBYTPaHHOIO yIiia

JIByrpaHHbI{ yroJi, TMHEUHbINA
yroJi IBYrPaHHOrO yriia

[TepnieHIUKYJISIPHOCTD
MJIOCKOCTEH: MpU3HAK
NEPIEHANKYIIPHOCTH ABYX
IUIOCKOCTEH

[lepnieHIUKYIAPHOCTD
IJIOCKOCTEH: pHU3HAK
NEPIECHIUKYISIPHOCTH ABYX
IUIOCKOCTEH

[lepneHIUKYIAPHOCTD
IJIOCKOCTEH: MpU3HAK
NEePHEHANKYIIPHOCTH ABYX
IJIOCKOCTEM

Teopema o TpEx
NEPIECHIUKYIIIpax

Teopema o Tpéx
NIEepIEeHIUKYIIsIpax

Teopema o Tpéx
NIEepIEHIUKYIIsIpax

10.

KonTponpHast paboTa o Temam
"IleprieHAMKYJIPHOCTD MPSMBIX
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U mockocTeil" u "YTIbl MeX Iy
HPSIMBIMU U IJIOCKOCTSIMH"

MHOrorpaHHHMKH

11

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OI'DAaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKY;
pa3BépPTKa MHOTOTPaHHUKA

[Ipu3ma: n-yronpHas npusma;
TpaHU ¥ OCHOBAHHUS TIPU3MBI,
MpsiMasi ¥ HAKJIOHHAS TIPU3MBIL;
OOKOBas U MOJIHAS TOBEPXHOCTh
MPHU3MBI

[Tapannenenunen,
MIPSIMO YT OJIbHBIN
napajuieJIenuIe]] U €ro CBOMCTBa

[Inpamuia: N-yrosipHast
MMAPaMHUJIa, TPAHU U OCHOBaHUE
NpaMu/ibl; 00KOBas U MOJIHAS
ITOBEPXHOCTh MUPAMHU/IBI;
MIPaBUJIbHAS U yCEUEHHAs
nupamMuaa

[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHHOTO
MHOTOTpaHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBuiIbHas
MMpaMua; IpaBUIbHAS
TpeyrojbHas mupaMuia u
IPAaBWJIbHBIN TETpadap; Kyo

[IpencraBneHue o MpaBUILHBIX
MHOTOT'PaHHUKAX: OKTadp,
JIOJICKAdIp ¥ UKOCAdIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, MPSMOM, TIIOCKOCTH.
DneMEeHTBl CHMMETPUH B
nupaMuIax, napauieJenunenax,
PAaBHJILHBIX MHOTOTPAaHHHUKAX

Borunicnenue 3nemMeHToB
MHOT'OI'paHHHUKOB: pEOpa,
JIMaroHaJM, YIIIbl

[Tnomaas 60KOBOI MOBEPXHOCTH
Y TIOJIHOM NTOBEPXHOCTH IIPSAMOU
IIPU3MBI, TUIOIIAIb OCHOBAHUH,
TeopeMa 0 GOKOBOM
TOBEPXHOCTH NMPSIMON TPU3MBI

10.

[Tnomaas 60KOBOI MOBEPXHOCTH
Y MIOBEPXHOCTH MPABUIILHOM
MUPAMUJIBI, TEOPEMA O TUIOMIAIN
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OOKOBOI TOBEPXHOCTH
YCEYEHHOW MUPaMU/IbI

[
=

KonTtposnpeHas paboTa o teme
"MHororpaHHuku"

O0bEMBI MHOTOTPAHHHKOB

TTonsarue 00 00BEME

O06bEM nupamu/ibl

O6bEM nupamu/ibl

O06bEM nupamu/ibl

O6bEM nupamu/ibl

O06BEM ITPU3MBI

O06BEM NTPU3MBI

O6BEM TPU3MBI

KonTponsHas paborta o teme
"O06BEMBI MHOTOTPAHHUKOB"

N I I I I N =Y e)

~N| © 0N oo™ WM F o

IloBTOpEHUE: CeYEeHUsI, PACCTOSAHUSA U YIJIbI

D

[ToBTOpEenue, 06001EeHNE
CUCTEMAaTH3aINsA 3HAHWH.
[Toctpoenune ceuenuii B
MHOTOTPaHHUKE

[EN

[ToBTOpEenue, 06001mEeHNE
cUCTeEMAaTu3alysI 3HaHUH.
Brrunciienue paccTosHMIA:
MEXAY ABYMSI TOUKaMH, OT
TOYKH JI0 MIPSMOM, OT TOUKH JI0
MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU

HroroBas KoHTpoJIbHas paboTa

[ToBTOpEeHue, 0600IIEHNE
CHUCTEMaTH3alMs] 3HAHWH.
Berurciienue yriioB: Mexay
CKPCIIHUBAIOIIUMHUCS TIPSIMBIMH,
MEXTy TPSMOM U TUIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB

MEX 1Y IIIOCKOCTSIMH
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11 KIIACC

HaunmenoBaunue
paszaena

Tema ypoka

Komunuec
TBO
JacoB

JlaTa

wiadH | ¢axr

Koppekrupo
BKa

Tena Bpamenust

12

Cdepa u map: meHTp, paauyc,
JMaMETp; TUTOIIA b MOBEPXHOCTH

cdepsl

1

BzanmMHuoe pacmionoxxenue chepbl
Y TUTOCKOCTH; KacaTellbHas
IIJIOCKOCTH K cepe; momab

cdepbl

N3obpaxenue chepsl, mapa Ha
mmockocTu. CeyeHus mapa

HI/I.]'H/IH)IpI/I‘-IeCKaSI IMOBEPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MTOBEPXHOCTH, OCh

III/IJ'II/IH)IPI/I'—IGCKOﬁ IMOBECPXHOCTHU

Hununaap: ocHoBaHUS U OOKOBast
TMOBEPXHOCTh, 00pa3yroIas u
OCh; IIJIOIaab OOKOBOM U
MOJIHOW OBEPXHOCTHU

N3obpaxenne muianHaApa Ha
IJI0CKOCTH. Pa3BépTka
nunuHapa. CedeHus MUIHHIpa
(TTOCKOCTHIO, MapalIeIbHON
WM TIEPIICHAUKYIISIPHOM OCH
ITAJTUHIPA)

Konunueckas noBepXHOCTS,
o0pa3ymolire KOHU4eCKOU
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHMe U BepIlIKHA,
oOpa3yollas 1 o0Cb; IIOAIb
OOKOBOH M MOJHON MOBEPXHOCTH

VYceu€HHbIi KoHyc: oOpasyromue
Y BBICOTA; OCHOBAHUS M OOKOBast
IIOBEPXHOCTh

10.

N3o00pakenue koHyca Ha
JI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO,
napajuieIbHON OCHOBAaHHUIO, U
IJIOCKOCTBIO, TPOXOAAILEN Yepe3
BEPILUHY)

11.

KOM6I/IHaI_II/I$I TCJI BpallICHUA U
MHOTOTI'paHHHUKOB

12.

MHoOrorpaHHuK, ONMCaHHbIA
okoJio cepsl; chepa, BOUCaHHAS
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B MHOT'OTPaHHUK HJIU B TEJIO
BpalleHUs

2. | O6béMmbI TeJ 5
1 [onsitue 06 06vEMe. OCHOBHBIE 1
' CBOICTBA 00BEMOB Tel
2. O06bEM IMHAPA, KOHyCa 1
3. O06BEéM mapa u mionaas chepsl 1
[TooOHBIE TENA B IPOCTPAHCTBE. 1
4 COOTHOIICHUS MEXTY
TUTOIIA/ISIMH TTIOBEPXHOCTEH,
00bE€MaMu IOJIOOHBIX TEJ
KonTtponsHas padoTa o remam 1
o. "Tena Bpammenus" u "O0beMbl
Ten"
3. | BeKTOpbI M KOOPAHHATHI B IPOCTPAHCTBE 10
1 BekTop Ha III0CKOCTH U B 1
MIPOCTPAHCTBE
2 Ciio)xeHue 1 BIYUTaHHE 1
BEKTOPOB
3. YMHOKEHHE BEKTOpa Ha YHCII0 1
Pa3znoxenne BexTopa 1o Tpém 1
4. HEKOMIJIaHAPHBIM BEKTOPaM.
IIpaBuno napauienenunena
Pemenne 3a1a4, CBsI3aHHBIX C 1
5. MPUMEHECHHUEM TTPABUJI JICHCTBUI
C BEKTOpaMu
[IpsimoyronbpHas cuctema 1
KOOPJMHAT B MPOCTPAHCTBE.
6. Koopaunatsl BekTopa.
[Ipocreitmue 3amauu B
KOOpJMHATAX
Yroa Mex 1y BEKTOpaMH. 1
7. CkansipHO€ Mpou3BeICHNE
BEKTOPOB
8 Boruncnenue yrioB Mexy 1
PSIMBIMU U TUIOCKOCTSIMH
KooprHaTHO-BEKTOPHBIN METOT 1
9. IIPU PEIICHUU T€OMETPUUYECKUX
3a/a4
KonTposnpHas paboTa o teme 1
10. "BeKTopsl 1 KOOPAUHATHI B
npocTpaHcTsee”
4 HOBTOPeHI/Ie, 00001IeHNe, CHCTEMATH3 AU 7
3HAHUI
[ToBTOpEHue, 0600ImIEeHNE U 1
1 CUCTeMaTH3aIlHs 3HAaHUH.

OcHoBHBIE (UTYpPHI, HaKTHI,
TEOPEMbI Kypca INIaHUMETPHH
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[ToBTOpEHUEe, 0600MICHNE U
CUCTEeMaTU3als 3HaHU.
OcHoBHBIE (HUTYpPHI, (HaAKTHI,
TEOPEMBI Kypca INIaHUMETPHH

[ToBTOpEHue, 0600IICHNE U
CHCTEeMaTU3alMs 3HaHui. 3agaun
TUTAHUMETPHUH U METOJIbI UX
pelICHUS

[ToBTOpEHUe, 0000IICHNE U
CHCTEeMaTU3alMs 3HaHui. 3agaun
TUTAHUMETPUH ¥ METOJIBI X
pelIeHUs

[ToBTOpenue, 06obIIEHNE U
cucTeMaTu3anus 3HaHUH.
OcHoBHbI€ (HUTYpHI, PaKTHI,
TEOPEMBI Kypca CTEpeOMETPUH

Hrorosas KoHTpoJIbHas paboTa

[ToBTOpEeHue, 06001IICHNE U
CUCTEMATH3aIN 3HAHUHN
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YYEBHO-METOJANYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Aranacsan JI. C. I'eometrpust 10 — 11. Yuebnuk nns 10 — 11 xmnaccos
cpenneit mkonsl. M., «IIpocsemenney, 2023 u nocnenyomme

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISL

Aranacsan JI. C. I'eomerpust 10 — 11. Yuebnuk nns 10 — 11 xmnaccos
cpenneit mkonsl. M., «IIpocsemenney, 2023 u nocnenyomme

Aranacan JI. C. I'eomerpusi. Meroauueckue pexomenganuu 10 kmacc.
YyebHoe mocobue s oOpazoBaTeNbHBIX opranuzaiuii, M., «IIpocBemeHuey,
2023 u nocnenywonue.

Aranacan JI. C. I'eomerpusi. Meroauueckue pekomeHaanuu 11 kmacc.
YuebHoe mocobue s oOpazoBaTeNbHBIX opranuzaiuii, M., «IIpocBemeHuey,
2023 u nocnenywonue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

https://m.edsoo0.ru

http://www.math.ru

http://www.int.ru
https://www.evkova.org/primenenie-proizvodnoj-k-issledovaniyu-funktsii
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