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Cnucok 10KyMEHTOB M MAaTEPUAJIOB

1. TlepeyeHb TUTAHUPYEMBIX PE3YITATOB OOYYCHHUS TO JAUCHUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMU Pe3yIbTaTaMHi OCBOCHHSI 00pa30BaTEIbLHON MPOrpamMMbl
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3. Conepxanue pabodeil mporpaMmbl (00BEM TUCITUTUIAHBI, TUITHI M BUJIBI Y4€OHBIX 3aHATUH,
yu4eOHO-METOINYECKOE 00eCIIeYeHNE CaMOCTOSITEIBbHON pabOThl 00YJaIOIIMXCS)
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4.1. TlepeueHb KOMIETCHIMA C YKa3aHHEM JTanmoB WX (GOpMHUpOBaHUS B Mpolecce
OCBOEHHMSI 00paszoBaTenbHOM TporpamMmbl. OmucaHue TIOKazaTeled U KPUTEpPUEB
OIICHUBAHUSI KOMIETEHIIMI Ha Pa3IUYHBIX dTarnax ux (OPMUPOBAHHS, OMUCAHHUE IIKAI
OTICHUBAHUSI
4.2. TunoBble KOHTPOJBHBIC 3aJaHUSI WM MHBIE MaTepUaibl, HEOOXOIUMBIE JJIs OIEHKH
3HaHWUW, YMEHWW, HABBHIKOB U OIbBITA JICSITEIBHOCTH, XapaKTePU3YIOMIUX JTaIlbl
(dhopMupOBaHUS KOMIIETCHIIMM B TPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMBL.
Metoandeckue MaTepHalibl, OTPENSSIONINe MPOIEAypPhl OICHUBAHUS 3HAHUHN, YMEHUH,

HABBIKOB U OMBITA IEATEIBHOCTH, XapaKTEPU3YIOLINX dTabl POPMUPOBAHUS KOMITETEHIIUI
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5.1. TlepeueHb OCHOBHOM M JOTIOJTHHUTEIIBHONW Y4EOHOW JHUTEpaTyphl, HEOOXOIUMOM st
OCBOCHUS JUCIUILIMHBI
5.2. Ilepeyens pecypcoB HH(pOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOU ceTn «MHTepHeT» u
MIPOrpPaMMHOTO O0ecrieueHus, HeOOXOAUMBIX JUISl OCBOCHUS TUCITUTLINHBI

6. MarepuanbHO-TexHHYecKas 0a3a, He0OXoIuMas Uil OCYILECTBICHUS 00pa30BaTEIbHOTO

nponecca 1o 1uCHUIlIMHE



1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB 06y'1e}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C

(c opuenmayueu Ha Kapmvl KOMNEMeHYutl)

INIAHUPYEMBIMH pE3yJbTaTaMU O0CBOCHUSA 06pa30BaTeJ’[LHOﬁ NporpaMmmbl

B pesynbrate ocBoeHUs1 00paz0oBaTEIbHON MPOrpaMMBbl 00yHArOIIUICS TOKEH OBIAIETh
CIICTYIOIIUMHU pe3yabTaTaMH O0yICHHUS 110 JTUCIUTLIHE:

Pesynbratel 00ydeHus

1

dopmupyemas
KOMIIETEHIIHS (C
yKa3aHUEeM KoJa)

IIpumeyanue

3Hauus

3HAaTh: CoJIepyKaHue
MaTepuaia 1o  IpeaMery,
OCHOBHBIC MCTOJbI PCHICHUSA
3a1a4, OCHOBHBIE TEOPEMEI
MPETO/1aBaeMO
JAUCIHUITIINHBI

OIIK-2:
CIIOCOOHOCTEIO
MIPUMEHSITh TEOPHIO U
METO/IbI MATEMATUKHI
JUTSL TIOCTPOCHUS
KaueCTBEHHBIX U
KOJIMYE€CTBEHHBIX
MoJieiel 0OBLEKTOB U
MIPOIIECCOB B
€CTECTBEHHOHAYYHOU
JIEATEIbHOCTH
OIIK-3:
CIIOCOOHOCTBIO
MMOHUMATh aCHEKThI U
KOHIIEIIIHNH B
o0acTu ux
cIieaIn3aluu
ITK-1:
CIIOCOOHOCTBIO
IJIaHUPOBATh U
MIPOBEPSITH HAYIHBIC
AKCIIEPUMEHTHI (B
n30paHHOI
MPEIMETHOM
obnact) u (WIn)
TEOPETHYCCKUE
(aHaJIUTHYECKHUE U
WMUTAIMOHHBIC)
HCCIIEN0BaHUs

YmMmenusa

YMeTh: pemath 3aJ1a4M 10
MIPETO0/1aBaeMOM TUCIUILINHE,
ONPENENsATh KOPPEKTHOCTh
ITOCTaBJICHHOM 3a7a4H,
IPUMEHSITh Ha TIPAKTHKE
3HaHUS N0 MPEIMETY

OIIK-2:
CIIOCOOHOCTBIO
MPUMEHSITh TEOPHUIO U
METObI MATEMATHKH
JUTSL TIOCTPOEHUS
KayeCTBEHHBIX U
KOJIMYECTBEHHBIX
Moieieli 00bEKTOB U
MIPOIIECCOB B
€CTECTBEHHOHAYYHOU

NCATCIIBHOCTU
OIIK-3:

1HOJ'I)KHI>I COOTBCTCTBOBATH KapTaM KOMIICT CHI.[PIﬁ.




CHOCOOHOCTHIO
MNOHUMATh aCHEKTHI U
KOHIICTILINH B
obyacTu ux
CHelHaIn3aiuu
ITK-1:
CIIOCOOHOCTBIO
IUTAHUPOBATH U
IPOBEPATH HAYYHBIC
HKCIEPUMEHTHI (B
n30paHHON
IPEAMETHOMN
obnacTtH) u (Uin)
TEOPETHUECKHE
(aHanuTHYECKHUE U
UMUTAIUOHHBIE)
UCCIIETIOBAHHMS

Bnanenus (HaBbIku /
OTIBIT IEATEIHHOCTH)

BianeTts: ciocoOHOCTBIO
KOPPEKTHO MOCTABUTH
3a)1aqy, KJIACCUYCCKUMHU U
COBpeMeHHBIMI/I METOJaMHnu
JAUCIHUIIIINHBI, HOHHTHfIHI)IM
anmapaToM MpeaMeTa.

OIIK-2:
CIIOCOOHOCTBIO
MPUMEHSITh TEOPHIO U
METO/IBI MATEMATHKH
JUTSI TIOCTPOCHUS
KaueCTBEHHBIX U
KOJIMYECTBEHHBIX
MoJieiel 0OBEKTOB U
MIPOIIECCOB B
€CTECTBEHHOHAYYHOU
eITEIbHOCTH
OIIK-3:
CIIOCOOHOCTBIO
MMOHUMATh aCHEKThI U
KOHIIEMIHNH B
0071aCTH UX
crielaIn3auu
ITK-1:
CIIOCOOHOCTBIO
IJIaHUPOBATh U
MIPOBEPSTH HAYYHbIE
AKCIIEPUMEHTHI (B
n30paHHOI
MIPEAMETHOMN
obnactu) u (UIn)
TEOpEeTUYECKHe
(aHaIUTHYECKHE U
UMUTAIIMOHHBIE)
HCCIIeIOBaHUS




2. Leab 1 MecTO AMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOIi NPorpaMMbl

Jucuumuuna «/Iunetinvie u HeauHelnble ypasHenus Gu3ukuy OTHOCUTCS K 6apuUamueHoll 9acTu.

JucnumivnHa u3ydaercst Ha 2 Kypce B 4 cemectpe.

Henmn wu3ydeHus AUCHUIUIMHBL 0030p HEKOTOPHIX Hauboiee paclpoCTPAaHEHHBIX METOJIOB
MCCIICIOBAHUS U PEIICHUsI OCHOBHBIX KIIACCUYECKUX 3aJ1a4 ISl YPABHEHUH C YaCTHBIMU TPOH3BOTHBIMH.

Jlsisi OCBOCHHS JMCUUILUIMHBI HEOOXOIUMBI KOMIIETCHIIUU, C)OPMHUPOBAHHBIE B paMKaxX H3yYCHHS
CIICAYIOINX  JUCHUIUINH: «MareMaTHueCKui aHaJN3», «AHaTUTHYECKAS reOMETPHS,
«AuddepernnanbHpie ypaBHECHHS.

3. Conep:xanue padoyeii mporpaMmsl (00beM THCHUILUINHBI, TUNIBI M BU/AbI Y4e€OHBIX 3aHIATHI,
y4eOHO-MeToAu4YecKoe obecrnedeHHe CaMOCTOATEIbLHOM padoThl 00y4YaoIMXCs)

Conepsxanne pabodeii mporpammsl npescrasieHo B [Ipunosxennu Ne 1.



4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAIOB UX (l)OpMI/IPOBaHHH B IIpoiecce 0OCBOCHUSA

4, D oHJ OLIEHOYHBIX CPEaACTB 10 JIUCHUIIJINHE

06pa3OBaTeHBHOﬁ nporpamMmmal. Onucanue nokasareje u KPpUTEPUEB OICHUBAHUA

KOMIIeTEHIIUI Ha PA3JTHYHBIX 3Tallax ux (l)OpMHpOBaHI/IH, OIMMCAHUC IIKAJ OHCHUBAHUSA

Kox u ¢popmynupoBKa KOMIETEHINH

OIIK-2: crtocoOHOCTHIO MPUMEHSTH TEOPHIO M METOJIbI MATEMATUKH TSI TOCTPOCHUS KAYECTBEHHBIX U

KOJIHNYCCTBCHHBIX MOIICJICﬁ 00BEKTOB U IMponecCcoB B CCTGCTBGHHOHaquOﬁ JACATCIIBHOCTH

Oran [Tnanupyembie Kpurepuu oniennBanus pe3yynbTaToB 0OyUeHUS
(ypoBeHb) Pe3ybTATHI
OCBOEHUS oOyueHus
KOMIIETSHITH MoKa3aTenu
u ;OCTI/DKGHI/ISI 2 («He 3 4 >
yIOBIETBOPUT | («YIOBIETBOPUTE («Otuy
3aJIaHHOTO («Xoporo»)
M- €JIbHOY) JBHO») HOY)
OCBOEHUS
KOMIICTCHITHH )
[IepBb1it 3HaTh: OrtcyrcTBHE YacTuuHsble [Tonnsle n [Tonnbie
aTan coJIepKaHue 3HAHUH 3HAHUS YeTKHE, HO 1 YETKUE
(ypoBeHb) Marepuaia 1o COJICpKAHUS cozepKaly | 3HaHUS
MpeaMETY, Marepuaia 1mo € OTJENIbHBIE | CoAepKa
OCHOBHBIE IIpEMETY, poOeIIbI HUSA
METO /bl OCHOBHBIX 3HaHUSA Marepuan
peuieHus 3anad, METOJIOB coepKaHus | a 1o
OCHOBHBIE peuienus 3aaad, Marepuana | IpeaMeTy
TEOPEMBI OCHOBHBIX TEOPEM | TIO ,
MpeTo/1aBaeMou MpernoiaBacMomn MpeaMeTy, OCHOBHBI
JUCLUIIINHBI JUCLUTIIIUHBI OCHOBHBIX X
METOJIOB METOJI0B
peuieHus pereHus
3azay, 3azay,
OCHOBHBIX OCHOBHBI
TEOpeEM X TEOpeM
MIpEenoaBae | Mperno/iaB
MOH aeMon
JUCHUIUIAH | JUCLUILI
bl WHBI
Bropoit YMmerh: OrtcyrcTBHE ®parmeHrapsusie | B uenom | Chopmup
JTan pewmaTth 3aJaud | yMEHUU YMEHUsl pellaTh | yCIElIHbE, | OBAHHOE
(ypoBeHb) o 3a71a4u o | HO yMEHUE
penogaBaeMoi MPEnoaBaeMoit coAeprKally | peuarb
JUCIUIUINHE, JTUCLUIUIUHE, € OTIeNbHBIE | 3aJa4H
ONIPENEeNATh OIpeneNsaTh pOoOEITbI o
KOPPEKTHOCTh KOPPEKTHOCTh yMEHUs Mpenoaan
IOCTABJICHHOM ITOCTABJIEHHOMN pelars aeMou
3a/1a4y, 3a/1a4u, 3a/a4yd MO | AMCIUILT
NPUMEHSATh Ha MPUMEHSATD Ha | mpernojaBae | UHE,
MpPaKTUKE MpaKkTUKE 3HAHUS | MOU omnpenens
3HaHUS 1o 10 MpPeIMETY JUCLUILIMHE | Th
npeaMeTy , KOPPEKTH
ONPENIENATh | OCTh




KOPPEKTHOC | TIOCTaBJje
Thb HHO
IIOCTABJICHH | 3aJa4H,
OM 3axaym, | IpUMEHs
NPUMEHATh | Th Ha
Ha TPAKTUKE | IPAKTUKE
3HaHUSA 110 | 3HAHHS
peaMETy 1o
peaMETY
Tpernit Baaners: OrtcyrcTBHE B nenom B nenom Ycnenn
aran CIIOCOOHOCTBIO | BIaJICHHIA YCHEIIHbIC, HO HE | YCIICIIHbIE, | bI€
(YpoBeHS) KOPPEKTHO CHCTEMAaTU4YECKHE | HO BJIAJCHUS
MOCTABUTH BIIQJICHUS cojiepKaliyd | CocoOHO
3aj1a4y, CHOCOOHOCTBIO € OTAEIbHLIE | CTBIO
KJIACCUYECKUMU KOPPEKTHO poOestb KOPPEKTH
COBPEMEHHBIMHU IIOCTAaBUTH BJIAACHU S 0
METOJaMH 3a7a4y, CIIOCOOHOCT | IOCTaBUT
OUCIHUTLIIVHEBI, KJIaCCUYECKUMHU bIO b 3a71a4y,
HOHﬂTHﬁHBIM COBpeMCHHBIMI/I KoppeKTHO KJIaCCHU4¢C
ammapatom METOJaMU MMOCTABUTH CKUMH
JTUACIUTUIMHEL, 3amavy, COBpPEMEH
fipeametra TOHSTHHHBIM KJIACCUYECKHU | HBIMH
anmnapaTrom MH METoAaM
npevera COBPEMEHHHI | U
MU JIACITHATLIT
METOJaMH HWHEI,
JACUUIUIMH | TIOHSITUH
BI, . HBIM
MOHATHHHBL | apapato
M M
arnmapaTom npesvMeTa
npeaMera

OI1K-3: crmtocoOHOCTBIO HOHUMATE ACIIEKTHI M KOHIIEIIIIUY B 00JIACTH UX CHELHAIN3aluN

Oran [Tnanupyembie Kputepuu onieHnBanus pe3yabTaToOB 00yUeHHUsI
(ypoBeHb) pe3ynbTaThl
OCBOCHHUS oOyueHus
KOMIIETEHIN | (ToKa3aTenu 2 («He 3 5
u TOCTHIKEHHUSI 4
yIOBIETBOPUT | («YIOBIETBOPHUTE («OTnuu
3a/IaHHOTO («Xoporoy)
€IBHOY) JILHOY) HO»)
YpOBHS
OCBOCHUS
KOMIICTCHITHIH )
IlepBb1it 3HaTth: OrcyrcTBHE YactuuHsle ITonnsle ITonnbie
aTamn coJiep>KaHue 3HAHUH 3HAHUS YeTKHe, HO | M YeTKue
(ypoBeHb) MaTtepuana mo COJIep KaHUS CoJIepKally | 3HAHUS
peaIMery, MaTepuaa 1o € OT/EeJbHbIE | coJiepxka
OCHOBHBIE peaMeTy, poOeITbI HUS
METO/IbI OCHOBHBIX 3HAHUS MaTepuan
pelieHus 3aaad, METOJIOB COJIep’KaHUs | a IO
OCHOBHBIE peleHus 3aaaq, MaTtepuaiga | MpeAMEeTy
TEOPEMBbI OCHOBHBIX TEOPEM | IO ,
Ipero1aBaeMoi MpernogaBacMoil | peIMeTy, OCHOBHBI
JUCIUTUTAHBI JUCITUTUIAHBI OCHOBHBIX X
METOJIOB METOJIOB




peleHus peleHus
3aaa4, 3ajad,
OCHOBHEBIX OCHOBHBI
TEOpeEM X TEOpeM
MperojiaBae | MpernoiaB
MO aeMoiu
JUCHUILIMH | JUCIUILI
Bl WHEBI
Bropoit Ymern: OtcyrcTBUE ®parmenTtapusie | B nenom | Chopmup
JTall pelarb 3aJa4d | YMEHHI YMEHHSI pelaTh | yCHEUIHbIE, OBaHHOEC
(ypoBeHb) o 3a7a4u o | HO YMEHHE
penogaBaeMon IIPENOAaBaEMOMN coleprKaly | pemarb
JHUCLUILINHE, JHUCIUILINHE, € OTJACHbHBIC | 3aJaUn
OIPENENATh OIPENENATh poOebI 110
KOPPEKTHOCTh KOPPEKTHOCTh YMEHHUS MpETo/1aB
ITOCTaBIIEHHOMN IIOCTaBJIEHHOMN perarb aeMon
3aJ1a49H, 3a1a4u, 3aJaud = I10 | JUCIIMILI
NPUMEHATh HA MPUMEHSTh Ha | IpenojaBae | UHE,
MPaKTUKE MPAKTUKE 3HAHUS | MOM onpeaens
3HAHUS 10 10 TIPEIMETY JUCHUILINHE | Th
MpeaIMeTy , KOPPEKTH
OMpENENATh | OCTh
KOPPEKTHOC | MOCTaBJIE
Thb HHOH
MOCTaBJICHH | 3aJa4M,
OM  3amayu, | IPUMEHS
NPUMEHSTh | Th Ha
Ha TPAKTHUKE | TPAKTUKE
3HAHUS  TI0 | 3HAHUSA
MPEeIMETY o
MPEAMETY
Tpernii Baagers: OrcyrcTBHE B nenom B nenom Yenenxn
JTarn CIIOCOOHOCTBIO BJ'Ia,Z[eHI/Iﬁ YCIICUIHBIC, HO HE | YCIICHIHBIC, bIC
(ypOBeHb) KOPPEKTHO CUCTEMATUYCCKHUEC | HO BJIAACHUA
IIOCTaBUTH BJIAAICHU S coacpKalu CIHOCOOHO
3aj1aqy, CIIOCOOHOCTBIO € OTJEIbHBIC | CTHIO
KJIaCCUu4eCKuMUu KOPPCKTHO HpO6€J’IH KOPPCKTH
COBPEMEHHBIMU IIOCTaBUTH BJIaACHUSA (0]
METOaMH 3azauy, CIIOCOOHOCT | IMOCTAaBUT
JOUCIUILINHEI, KIIaCCUYCCKUMHU bIO b 3aJ1auy,
MOHSTHIHEIM COBPEMEHHBIMHU KOPPEKTHO KJlaccuue
anmapaTom MeTOJaMU IMOCTaBUTh CKUMH
JUCIUIIIIMHEI, 3a1auy, COBpEMEH
fipeameta MOHSTUMHBIM KJIaCCUYECKH | HBIMH
anmnapaTom MU MeTodaM
npeaveTa COBPEMEHHBI | U
MU JHUCIIMILI
METOaaMH WHBI,
JUCHUILINH | MOHATHMI
bI, . HBIM
MOHATUHHBL | apapato
M M
arnrmapaTrom npenMera

npeamMeTa




[1K-1: cnocoOHOCTHIO TNIAHUPOBATH U MPOBEPSTHh HAYYHbIE SKCIEPUMEHTHI (B M30paHHON MpeaAMETHON

obnactu) U (UIM) TEOPETUIECKHE (AHATUTUICCKUE M MIMUTAIMOHHBIE) UCCIICIOBAHUS

Oran [Inanupyemblie Kputepun orieHuBaHUs pe3ynbTaTOB 00yUeHUs
(ypoBeHb) pe3yJbTaThl
OCBOEHUSA o0OyueHus
KOMIIETEHIIH [0Ka3aTenu
u E[OCTI/DKGHI/I?I 2 («He 3 4 >
3A7aHHOTO yIOBIAETBOPUT | («Y IOBIETBOPUTE («Xoporio») («OTnuu
€JIbHO») JIBHO») HOY)
YPOBHS
OCBOEHUS
KOMIIETCHITHI)
[IepBb1it 3HaTh: OtcyrcTBUE YactuuHsble ITonnsle n [Tonnble
aTan coJiepKaHue 3HAHUM 3HAHUS YEeTKHUE, HO U YETKHE
(ypoBeHb) Marepuaa 1o COJICpKaAHUS cojiepKaly | 3HaHUS
MpenIMeTy, MaTepuasa 1o € OTJENIbHBIE | coAepKa
OCHOBHbBIE peaMery, poOestb HUS
METO/IbI OCHOBHBIX 3HAHUS MaTepuan
pelieHus 3a1ad, METOJI0B COJIep)KaHUA | a I
OCHOBHbIE pelieHus 3aaad, MaTtepuaiga | MpeaMeTy
TEOPEMBI OCHOBHBIX TEOPEM | IO ,
MpernoaBaeMoi IpernogaBacMoil | peIMeTy, OCHOBHBI
JUCLUIUTAHBI JUCITUTUIAHBI OCHOBHBIX X
METOJI0B METO/IOB
pelieHus pelieHus
3ajad, 3ajad,
OCHOBHBIX OCHOBHBI
TeopeM X TeopeMm
npenojaBae | Mpenojaan
MOH aeMon
TUCHUIUIAH | AUCHUILI
bl WHBI
Bropoit YMmerb: OrtcyrcTBHE ®parmentapueie | B neiaom | Chopmup
JTan pemary 3aja4yul | yMEHUH YMEHMsI ~ pelllaTh | yCIelIHble, | OBaHHOE
(ypoBeHb) o 3a/1a4u 1o | HO yMEHHUE
MpenoiaBaeMoit MpernogaBacMoi | cojepKally | perarb
JTUCLUILINHE, JTUCIUILINHE, € OTAENbHBIC | 3a/1a4H
OTIPEEIATh OTIPEIeIIATh poOeIIbI 1o
KOPPEKTHOCTh KOPPEKTHOCTh YMEHHUS Mpernoan
MOCTaBJIEHHOM MOCTaBJIEHHOM pemiarb aemMoit
3a/1auu, 3a/1a4u, 3aJa4d MO0 | AUCIUILI
MPUMEHSITh Ha IPUMEHSITD Ha | IpernojaBae | MHE,
MIPaKTUKE IIPAKTUKE 3HAHUS | MOU onpenens
3HAHHUSA 1o 10 IPEAMETY JUCLIUIUINHE | Th
IIpEIMETY : KOPPEKTH
ONpPENENATh | OCTh
KOPPEKTHOC | IOCTaBJIE
Tb HHOU
IIOCTABJIEHH | 3aJa4y,
Ol  3amauM, | IpUMEHS
MPUMEHATh | Th Ha
Ha TMPaKTUKE | IPAKTUKE
3HaHHUA 10 | 3HAHUA
IpeIMeTy 1o




peaMeTy
Tpernii Baagers: OrcyrcTBHE B nenom B nenom Yeneun
aTan CIIOCOOHOCTBIO | BIIaJICHHIA YCHEIIHbIC, HO HE | YCIICIIHbIE, | bI€
(YpoBeHb) KOPPEKTHO CHUCTEMAaTUYECKHUE | HO BJIQJICHUS
MMOCTaBUTH BJIaACHUS cojepKaly | CocoOHO
3aj1a4y, CIOCOOHOCTBIO € OT/AEJbHBIE | CTHIO
KJIACCUYECKUMU KOPPEKTHO poOeIIb KOPPEKTH
COBPEMCHHBIMHA IIOCTAaBUTH BJIAICHUS (0]
METOIaMH 3a1auy, CIIOCOOHOCT | TOCTaBUT
OUCHUTLIVHBI, KJIaCCUYECCKUMHU bIO b 3a71a4y,
HOH?ITI/H\/JIHBIM COBpeMeHHLIMI/I KoppeKTHO KJIaCCHU4eC
anmapaTom MEeTOaMu MTOCTaBUTH CKHMU
JACIIUTIINHEL, 3aavy, COBpEMEH
npeameTa N
MTOHATHIHBIM KJIACCUYECKU | HBIMU
anmnapaTom MH METoAaM
npeveTa COBPEMEHHHI | U
MH JIACIIHTLIT
METOIaMH WHBI,
JUCHUIJIMH | MOHITUH
BI, . HBIM
MOHATHHHEL | apapato
M M
ammapaToM | ypenvera
npeaMera

Kputepusmu olieHHBaHUS SBISIIOTCSI OaJljibl, KOTOpPbIE BBICTABISIOTCS MPENOJIaBaTEIEeM 3a BH/IbI
NESTETPHOCTH (OIEHOYHBIC CPEACTBA) [0 HWTOTaM W3y4eHUs Mojayield (pa3fenoB JAUCIUIUIAHEI),
MIEPEYUCIICHHBIX B PEUTUHT-IJIaHE AUCUUIUIMHBI (05 9K3aMeHa: TEKYIIUH KOHTPOJb — Makcumym 40
0ayIoB; PyOSKHBIM KOHTPOJIb — MakcuMyM 30 0ayuioB, MoomIpUTeIbHbIE Oamuibl — MakcumyM 10; ozs
3auema: TEKYIIUA KOHTPOJh — MakcuMyM 50 GasioB; pyOeKHBIH KOHTPOJIb — MakcuMyMm S50 06aiios,
MOOIIPHUTEIbHBIC 0auTbl — MakcuMyM 10).

Ikanbl oLeHUBAHUS:

(0ns ox3aMeEHQ:

oT 45 10 59 6annoB — «yIOBIETBOPUTEIBLHOY;

oT 60 10 79 6aIIIOB — «XOPOIIIOY;

oT 80 GaJIJIOB — «OTIIMYHOY.

o 3auema:
3auTeHo — oT 60 10 110 peliTuaroBeIx 6a/LIOB (BKIH0OYas 10 MOOMpPUTENHHBIX OAJIIIOB),
He 3a4TeHO — OoT 0 10 59 peHTHHrOBBIX OATIOB).

4.2. TunoBbie KOHTPOJIbHBIC 3aJaHUSI WJIM HHbIC MATEPHAJIbI, HCOOXOAUMBIE /15 OLCHKH 3HAHMH,
YMEHHUi, HABBIKOB H ONBITA AeATEIbLHOCTH, XapaKTePU3yOIIHX 3TaNbl (POPMHUPOBAHUSA
KOMIIETCHIIHI B polecce 0CBOCHUs 00pa3oBaTebHOI NporpaMmmel. MeToanvyeckune
MaTepHaJIbl, ONpeesouue Npoueayphbl OeHHBAHUSA 3HAHUI, YMEHUH, HABBIKOB M ONbITA
AeATeTbHOCTH, XapaKTepPU3yIOLIMX 3Tanbl (popMUpPOBaAHUA KOMIIETEHLUI

Orarnsl Pe3ynpTaThl 00ydeHus Komnerennus OneHouHble

OCBOEHHS CpeICTBa

1-i1 stan 3HaTh: conepkaHue OIIK-2: cnocoOHOCcThIO | KOHTpONBHAS
Marepuaia 1o IpeamMeTy, OPUMEHSTHh TEOPUIO U | paboTa, 3a4eT

3HaHUs METO/Ibl MATEMaTUKU




OCHOBHBIC MCTOAbI PCHICHUS
3ajad,

OCHOBHBIE TEOPEMBI
IIpenogaBaeMon
JAUCHUITIIMHBI

JUTSL TIOCTPOEHUS
Ka4eCTBCHHBIX U
KOJIMYECTBEHHBIX
Moienieli 0OBEKTOB U
MIPOIECCOB B
€CTECTBEHHOHAYYHOU
JESTSIILHOCTH
OIIK-3:
CIIOCOOHOCTBIO
MOHUMATP ACTIEKTHI U
KOHIIEIIINH B 00JIaCTH
UX CICIUATH3AITT
[K-1:

CIIOCOOHOCTBIO
TUTAHUPOBATH U
IPOBEPSITH HAYIHBIE
9KCIIEPUMEHTHI (B
n30paHHON
MpEeAMETHOM 001acTH)
U (WJIN) TEOPETUYECKHE
(aHayMTHYECKHE U
UMUTAIMOHHBIE)
WCCIICIOBAHUS

2-1 oran

VYMmenusa

YMerb: pemath 3aa4M 10
MpeTo/1aBaeMo
JIUACIUTIUINHE,

OTIPENeTsATh KOPPEKTHOCTh
MOCTaBJICHHOM 3aJlauH,
MIPUMEHSITH Ha MPAKTHKE
3HAHUS 0 MPEIMETY

OIIK-2: cniocoOHOCTHIO
PUMEHSTh TEOPHIO H
METO/Ibl MATEMaTHKH
JUTSL TIOCTPOCHHS
Ka4eCTBEHHBIX U
KOJIMYECTBEHHBIX
MoJieie 0OBEKTOB U
IPOIIECCOB B
€CTeCTBEHHOHAYYHOI
JeSITeTbHOCTH
OIIK-3:
CIOCOOHOCTHIO
MOHUMATh aCIICKThI U
KOHIICTIIIUH B 00J1aCTH
UX CICHUATH3AINN
[K-1:

CIOCOOHOCTHIO
IUTAHUPOBATh U
MPOBEPSTH HAYYHbIE
IKCIIEPUMEHTHI (B
n30paHHOI
peIMEeTHOM 00IacTH)
U (MIIN) TEOPETUIECKHE
(aHamUTHYECKUE U
UMUTAIUOHHBIC)
WCCIICTOBAHUS

KonTposnbhas
pabora, 3a4er

3-#1 aran

Bnanets
HaBBIKAMH

Buiagerhb: criocoGHOCTBIO
KOPPEKTHO NIOCTaBUTh
3ajauy,

OIIK-2: crmocoOHOCTBIO
PUMEHSITh TEOPHIO U
METO/IbI MATEMATUKHU
JUTSL IOCTPOCHHUSI
KAa4CCTBCHHBIX U

KoHTpobHas
pabota, 3auer




KIIACCUYCCKUMHA KOJIMYCCTBCHHBIX
COBPCMCHHBIMHU  MCTOAaMHU MOI[GJICI;'I 00BEKTOB U

AUCLHIUIMHBL, TIPOIIECCOB B

IIOHATHUHUHBIM annapaTOM eCTeCTBeHHOHay‘-IHOfI

TpeAMeTa IEeITEIbHOCTH
OIIK-3:
CHOCOOHOCTBIO

MOHUMATh aCIEKTHl U
KOHIICTIITUH B 0071acTH
UX CTeIUAIH3aINAN
[K-1:

CIIOCOOHOCTBIO
TUTaHUPOBATh U
NPOBEPATH HAYYHBIC
9KCIIEPUMEHTHI (B
n30paHHON
MpeAMETHOM 001acTH)
U (WJIN) TEOpPETUYECKHE
(aHayTHYECKHE U
UMUTAIMOHHBIE)
MCCJIETOBAHUS

© ok~ w0 N PE

9.

4.3. Peiimunz-nnan oucyunnunnl
(npu neodoxooumocmu)

PeiiTuHr—11aH [UCUMIUIMHBI OPEACTABJIEH B MPUIIOKEHUH 2.

3aver
TunoBkie BOMPOCHI K 3a4ETY
BriBo1 ypaBHEHUS KOJI€OaHUS CTPYHBI
BriBo1 ypaBHEHMS KOJIeOaHUsI MEMOpPaHBI
BriBO ypaBHEHU TUIPOAMHAMUKHI
BriBoJ ypaBHEHHUS pacipocTpaHEHHs Teria
BrIBoJ1 ypaBHEHUS HEpPa3pbIBHOCTH MPH IBUYKEHUH KUJKOCTU U ypaBHeHHs Jlamnaca

JlokanpHas KJ'IaCCI/ICI)I/IKaI_[I/IH ypaBHeHI/Iﬁ BTOPOTO IIOPpAJAKa C ABYMS

HC3aBUCHUMbIMH IICPCMCHHBIMHU

HpI/IBeI[eHI/IC K KaHOHUYCCKOMY BUY ypaBHeHPIfI BTOPOTO NMopAAKa € ABYMsI HC3aBUCUMbBIMU
MEPpEMECHHBIMU

Ilonsatue XapaKTCPpHUCTUKU JIMHENHOTO YpaBHCHUS BTOPOTO IMOPAJAKA. Ponb XapaKTECpUCTUK
B IMOCTAHOBKC 3aJa4un Kommu

Omnpenenenue cucreMbl Komm-KoBanesckoit u noctaHoBka 3agaun Ko 1ist Hee

10. 3amaua Komu ¢ ananutudyeckumu nanasiMu. Teopema Kormm-KoBanesckoii

11. TlonsTHEe KOPPEKTHOCTH 3a/1a4 MaTeMaTtuueckoil pusuku. [Ipumep Anamapa

12. OnmnomepHoe BomHOBOE ypaBHeHHe. Popmyna J[amambepa




13

14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.
32.

33.

34.
35.
36.

37.

38.
39.
40.
41.
42.

. BonHOBOE ypaBHEHUE ¢ TpeMs IPOCTPaHCTBEHHBIMU nepeMeHHbIMU. Popmyna Kupxroda
BoisHOBOE ypaBHEHHE € JBYMS IIPOCTPAHCTBEHHBIMHU IIepeMeHHbIMU. Dopmyna

Ilyaccona. Meton ciycka

[TonsiTne o6macTu 3aBUCUMOCTH, 00IaCTH BIUSHUS U O0JIACTH OTPEACICHUS
Heonnopoanoe BosiHOBoe ypaBHeHue. Citydail TpexX IPOCTPAaHCTBEHHBIX IEPEMEHHBIX.
3ana3apIBaloOUi OTEHIIHA

Heonnopoanoe BOTHOBOE ypaBHEHUE CITydail IBYX U OJHOM MPOCTPAHCTBEHHBIX MEPEMEHHBIX
EnnHcTBeHHOCTH pemieHus 3aaaun Ko

KoppekTHocTh noctanoBku 3a1aun Ko

3amaua ['ypca

HexoppekTHO nocTaBieHHBIE 3a/1a41

Oyukuus Pumana

VYpaBHeHue TeronpoBogHoCTH. [IpuHIIMTT MakcuMyMa

[lepBas kpaeBas 3a7aya A5 ypaBHEHUS TEIIONPOBOIHOCTH

3anayva Kommu. ['magkocTs pemenns

HeonnopoaHnoe ypaBHEHHE TETIIONPOBOJHOCTH

I"apmonnyeckue Gpynkuun. CBoiicTBa rapMoHHYeckux GyHknmid. [TonsTre

PETYISIpHON TAPMOHUYECKOW (DYHKIIMN B OECKOHEUHO YIaJICHHOW TOYKE

®opmyiel ['pruHa 17151 TApMOHUYECKUX (QYHKITUH

HHTerpanpHOE NpeAcTaBICHUE TAPMOHUYECKUX (PYHKITUIH

Teopemsl 0 cpenneM i rapMoHHUecKux GyHkuuid. [IpuHnmn skctpemyma

Oyukuus ['puna 3agaun Jupuxie mis ypaBsHenus Jlamiaca

Oyukuus ['puna 3agaun Jupuxie pist ypaBHenus Jlamiaca B mape. @opmyina [lyaccona
Oyukuus ['puna 3ampaun Jupuxie aist ypaBHeHus Jlamiaca B oiaynpoCTpaHCTBE.
®opmyna [lyaccona

OcHOBHOE CBOICTBO 3HAKOMOCTOSIHHBIX TapMoHnYecknXx GyHkiuil. Teopema JlnyBus
Teopema ["apnaka st rapMOHUYECKHX (YHKIIHIMA

[ToTenmmansl mpocToro u aBoHOTO ciosi. [Ipocrelinue cBoiicTBa, GOpMyIIbI Ui CKayKa
Csenenue 3anau upuxie u HeliMana k uHTerpaibHbeIM ypaBHeHUsIM. [Ipumenenue
teopun Openronspma K peureHuro 3agad Jupuxne u Heiimana

Omnpenenenue 06001eHHOTO penienus 3anaun Jupuxie ans ypaBuenus Jlamnaca u [lyaccona.
Pemenue cMmemanHo 3a1auu Ui ypaBHEHUS! KOJIeOaHUsS! CTPYHBI

OOm1re cBoicTBa COOCTBEHHBIX (PYHKIIMI U COOCTBEHHBIX 3HAYCHUN

Ob6ocHoBanue metona Pypoe

N3yuenue koneGaHus MeMOpaHbI.

IlepeBox onienku u3 100-6am1bHOM B 4eTHIPEX0aIbHYIO TPOU3BOAUTCS CIEAYIOIIUM 00pa3oMm:



- 3auteHo — ot 60 1o 110 Gamos (Bimrodas 10 MOOMPUTENBHBIX OATIIOB);
- He3auTeHo — ot 0 10 59 Gamnos.

IIpumepnsvie kpumepuu oyeHUBanUs omeema Ha 3aueme (MOJILKO OISl mex, KMo YUUmcs ¢ UCNOIb308aHUEM
MOOYIbHO-PEUMUH2080U CUCTEeMbl 00YYeHUs U OYEHKU YCNe8aeMOCmu CyO0eHmos):
Kpumepuu oyenku (¢ 6annax):

- 110-60 6anrnosé svicmasnsiemcs cmyoenmy, eciu cnmyoeHm 0ajl NOJHble, PA36epHYmble OMEemvl Ha
gce meopemuyeckue 60NPOCHl, NPOOEMOHCMPUPOBAL 3HAHUE (QVHKYUOHANbHLIX B803MONCHOCMEL,
MEPMUHONIO2UU, OCHOBHBIX DNIEMEHMO8, YMeHUe NPUMEHAMb MmeopemuyecKue 3HaHUus npu 6bINoJIHeHUU
npakmuueckux 3adanuu. Cmyoenm 06e3 3ampyOHeHUll Omeemunl Ha 6ce OONOJHUMENbHblE BONPOCHI.
Ipakmuueckasn yacmos pabomvl 8bINOIHEHA NOTHOCHbIO Oe3 HemoYHOCmel U OWUOOK;

- 59-0 6annoe svicmasisemcs cmyodenmy, eciu omeem HA MEOPEeMUUecKue B0NpoCyl
ceudemenbcmeyem O HENOHUMAHUU U KpaiHe HEeNnoIHOM 3HAHUU OCHOBHbIX NOHAMUU U MemoOos.
Obnapyoicusaemesi omcymcmeue HABbIKO8 NPUMEHEHUs Meopemudeckux 3HAHUL Npu  8blNOJIHEeHUU
npaxkmudeckux 3aoanuti. Cmyoenm He cM0o2 Omeemums Hu Ha 00UH OONOJIHUMENbHBIU 60NPOC.



3aganus 11 KOHTPOJIBbHOI padoTsl Nel

1. Pewmwts 3anauy Komu:

2. Pemuts 3amauy Komu:
uu+tu. -2u. =x+Y,

3, Pemmnts 3amauy Komu metonom (akropuzarmm:

3uxxx + 2uxxy - UXyYy - 2uyyy =0,
u(x, 0, z) = x(z - 1).

4, OnpeaenuTh TUIl yPaBHEHUS:

uxy+Uyz+uxz-3x2 uy+ysinxu+xe Y -o
Kpurepuu ouenku

Tloka3aTenb oleHKH Pacnipenenenne 6amios
He Bpimonnens! nyHKTH 1 -4 0
Breimonnensr nyakTel 1,2 winm 3, 4 1-4
MakcuMalbHBIN Oat 5

3agaHus AJ1sl KOHTPOJIbHOH padoThbl Ne2
1. Ompenenutb TUII CUCTEMBI:

M +V+7u-2u=0,

X y
H y .
mu +3v +31u +v-e sinx=0.

I X yy
2. HpI/IBeCTI/I YPaBHCHUC K KAHOHUYCCKOMY BUY:

xx-2uxy+uyy+aux+buy+gu:O.

3. C(bOpMyHHpOBaTB 3aad1y O MaAJIbIX IPOAOJIbBHBIX KOJIe0aHUAX YIIpyroro OaAHOPOIHOI'O CTCPIKHS

nepeMeHHoro cedenns S = S ( X) umHbl | Ipy MPON3BOJIBHBIX HAYANBHEIX YCIOBHUSX IS CIy4ach
a) cTepskeHb UMeeT (POpPMy YCedEHHOTO KoHyca ¢ paauycamu ocHoBanmii F u R (r <R),

KOTOPBIE 3aKPEIIEHBI KECTKO.
b) xomen crepxus X = 0 3akpemuien ynpyro, a konen X = | , naunnas ¢ momenta t =0,

MPUIIOKCHA IIPOJ0JIbHAA CHUJIa F ( t) Ha CAMHULLY IJI0IaAn CCUCHUH.

4B nonoce 0 <x<I|,t>0 misa ypaBHeHus Ut =a UXX pemuTh CMENIaHHYIO 3a/1a9y C

YCJIOBUSAMMU:



u@©,t)=u(,t)=0,
u(x,0=0,u(x,0)=sin x.

Kpurepun onenkn

[Toka3aTens OUEeHKH Pacnipenenenne 6amios
He Bbinonnens! nyHKTHI 1 -4 0
Breimonnensr nyaktel 1,2 win 3, 4 1-5
MaxkcuMabHbIH Ol 10

3aganust A1 KOHTPOJILHOI padoThl Ne3
1. Bnonoce 0 <X <I,t> 0 mna ypaBHenns ut =a  UXX PEIIHTH CMEIIAHHYIO 3371a4y C

yemoBusimu: U (0,t)=u (1,t)=0,u(x,0)=Ax.
2. Haiitu pemenue ypasuenus Jlammaca B momynosoce 0 < x <T, 0 <y <| coorsercTBEHHO MO

KpacBbIM YCJIOBUAM

Kpurepun ouenku

Tloka3zaTenb olleHKHU Pacnipenenenne 6amios
He BoimonaeHs! myHKTHI 1 -4 0
Breimonnensr nyakTsl 1,2 wim 3, 4 1-5
MakcuMalbHBIN Oat 10

3aganus 1J1s1 JoMalIHeld padoThl

B 4 cemecTtpe cTyneHTy npeacTaBiseTcs ToMalIHsasA padboTa Mo KakJA0MYy U3 TPEX MOIyJIeH.
Kaxxnas momanisis pabota COCTOUT U3 2-X 3aaHui. 3a/1a4a CUUTACTCs MPABUIILHO PEIICHHOMH,
€CJIM CTYACHTOM IPUBEICHO MOAPOOHOE U TOJIHOE €€ PEIICHHE.

Tunosoe nomammuee 3aganue 1 (moayas 1)
1.beckoHeuHO# CTpyHE cOOOIIaeTCs MoNepeyHasl HadyallbHas CKOPOCTh V°=CONSt Ha UHTepBaJe
(-1,1), mpu a=1. Pemutp 3a1a4y 0 KOJCOAHUAX CTPYHBI.

2. [lonybeckoHeuHast CTpyHa C AKECTKO 3aKpENIeHHBIM KOHIIOM BO30YX/1eHa Ha4aJIbHbIM
OTKJIOHEHUEM, OTJIMYHBIM OT HyJIs, Ha OTpe3Ke (¢,3¢), UMeromuM (opMy JIOMAHOH ¢ BEpLIIMHAMU
¢, 2¢,3c. Haueptuth mpoduiib CTpyHBI UIi MOMEHTOB BpeMeHH t=CV/2a, v=2,4,6.

Kpurepun onenkn

[Toxa3zaTenb OLEHKH Pacnpenenenue 6anios
He BbInosHeHb! MyHKTHI 1 1 2 0
BoinosiHensl myHKTHI 1 nim 2 1
MaxkcuManbHbIH Oat 2




TunoBoe fomamniHee 3aganue 2 (MoOIyab 2)

1.HaiiTi moTeHman mpocToro Ciosi, pacipeieIeHHOTO ¢ MOCTOSHHOM IIOTHOCTBIO Ha cdepe

pamuyca R.

2. Beiuucnute noreHman oobeMa s 1mapa paguyca R, ¢ 3a1aHHON NOCTOSIHHOM TUIOTHOCTBIO.

Kpurepun onenkn

Tlokazarenp olleHKHU

Pacnipenenenue 6anios

He BoimosHeHbI MyHKTHI 1 11 2 0
BoinosiHensl myHKTHI 1 nmm 2 2
4

MaxkcuManbHbIH 0aiut

Tunosoe nomaninee 3aganue 3 (MoayJb 3)

1.PemuTh 3ama4y 0 CBOOOJHBIX KOJI€OAHUSIX OJJHOPOHOM KPYrioi MmemOpaHbl paauyca R,

3aKpeIUICHHOH 10 Kparo, €CIM HayalbHOe OTKIOHEHHE HMeeT GopMy ITapaboIion/ia BpaleHusl, a

HayaJibHasi CKOPOCTh paBHA HYJIIO.

2. Pemmth 3a71a9y 0 CBOOOJHBIX KOJIEOAHMSIX OJHOPOHON KPYyriioi MeMOpanbl paanyca R,

3aKpEeIUICHHOH 10 Kparo, €CIi HadallbHOE OTKIoOHEeHHe uMmeeT (hopmy f(r), a HauampHas CKOPOCTh

u3MeHsieTcs 1o 3akony F(r).

Kpurepun onenkn

Tloka3zaTenb olleHKHU

Pacnipenenenne 6amios

He BoimoHeHbI MyHKTHI 1 1 2 0
BrinosHensl myHKTHI 1 win 2 2
4

MaxkcuMalIbHBIA 0aJuT

B 4-m CEMECTPC CTYACHTY IIPCACTABIISICTCS AyAUTOPHAA pa60Ta IO KaXXAOMY U3 TPECX MOI[y.]'ICIZ. Ka;xz[aﬁ

3aganus 1ig ayIMTOPHOH PadoThI

AyAUTOPHAA pa60Ta COCTOUT U3 ABYX 3aJaHuM. 33,[[21“121 CUUTACTCA MMPpaBUIIBHO pemeHHoﬁ, cClin
CTYACHTOM IIPUBCIACHO HO,I[pO6HO€ H IIOJIHOC €€ PCIHICHUC.

Tunosoe aynuropHoe 3aganue 1 (Mmogyun 1)

1. Pemuth 3a1a4y 0 pacrpoCTpaHeHHE TEIUIa B TOHKOM OTHOPOJHOM cTepykHe tuHbl | (0<x<I)
,00KOBast MOBEPXHOCTh KOTOPOTO TEIUIOM30JIUpOBaHa, a KoHIbl X=0, X=| moanepxuBarorcs npu

HYJIEBOU Temmeparype.

2. JlaH TOHKUH OJHOPOAHBIN cTepkeHb, uTHHbI | (0<X<I), 60KOBas MOBEPXHOCTH KOTOPOTO

Teryion3oarpoBana. Haiitu pacnpesenenue Temneparypsl U(X,t) B cTepiKHE, €CITH KOHIIBI CTEPKHS

TCIUIOU30JIMPOBAHBI.

Kpurepun onenkn




Tlokazarenpb ollEHKHU

Pacnpenenenune 6amnos

He BbimosHeHb yHKTHI 1 1 2 0
BoinosiHensl myHKTHI 1 nim 2 1
MaxkcumanbHbIiH Gasut 3

Tunosoe aynuropHoe 3aganue 2 (MOayJib 2)

1. lan ogHOpOAHBIN 1Iap paauyca R ¢ meHTpom B Havase KoopauHat. ONnpeaesiuTh TEMIepaTypy

BHYTpPHU 1Iapa, CCJIM €ro BHCIIHAA MMOBECPXHOCTH IMMOAACPIKUBACTCA ITPU HYHGBOﬁ TEMIICPATYypC, a

HadaJibHasA TEMIICpaTypa 3aBUCUT TOJIBKO OT PACCTOSAHHA OT LICHTPA iapa.

2. Jlana ToHKasi OIHOPOAHAS MPSIMOYTOJIbHAsI IIJIACTUHKA, KOHTYpP KOTOPOH MOAJEPKUBAETCS IPU

HyJneBot TeMreparype. [InacTuHka 3akperieHa 1o KOHTYpY, Ha4aJIbHOE paclpeieIeHue TeMIIEpaTyphl

3aJ1aHO U TpeOyeTcs ONpPeaeNIuTh TEMIEPaTypy IUIACTUHKH B JII0001 MOMeHT BpemeHH t>0 , B

MPEANOJIOKEHUH, YTO TETIOBON OOMEH MEX Iy OOKOBOM MOBEPXHOCTHIO TNIACTUHKHU C OKPYKAIOIICH

Cpelod OTCYTCTBYET.

Kpurtepumn onenku

Tlokazarenp ollEHKHU

Pacnipenenenne 6amios

He BwImosTHEHBI TyHKTHI 1 11 2 0
BeimonHens! myHKTHI 1 nim 2 3
MakcumanbHbli 6asmt 6

TunoBoe ayquropHoe 3aganue 3 (Moay.Janb 3)

1. Pemuth 3anauy Jdupuxne aig ypaBHeHus Jlamnaca B kpyre, paauyca =1, mpu ycioBUH, 4TO

u(1,t)=cose.

2. Pemnts 3amauy Jupuxie mist ypaBHenus Jlamiaca B KpyroBoM koJiblie (1<r<2), mpu yciIOBHH, YTO

u(1,t)=v°=const, u(2,t)=v>= const.

Kpurepun onenkn

IToka3aTens OoLleHKU

Pacnipenenenne 6amios

He BeimonHens! myHKTHI 1 1 2 0
BoinonHensl nyHKTHI 1 niau 2 3
MaxkcuMasnbHbIN Oann 6




Y4eOHO0-MeTOoAMYECKOE U HH(POPMALMOHHOE O0ecnedeHne JUCIUNINHBI

5.1. IlepeyeHb OCHOBHOM U 1OTIOJHUTEJIbHON y4eOHOH JIUTEepaTypbl, HEO0X0AUMOIi /IS OCBOCHHUSI
AUCHUTIUHBI

OcHoBHas JUTEpaTYypA!

1. JIuddepeHnmanbHbie 1 HHTETpATbHBIC YPaBHCHHS. BapualimoHHOE HCYUCIICHUE B IpUMEpax U
3agauax [DnekTpoHHsii pecype] / BacuinbeBa A. b. — M. : ®usmatiaut, 2005 .— 214¢. — ()
.— JloCTyIm K TEKCTY J€KTPOHHOTO U3/IaHUsI BO3MOKEH uepe3 DIIEKTPOHHO-ONOIHOTEUHYIO
cucremy "YHuBepcuterckas ounommoteka online" .— ISBN 5-9221-0628-7 .—
<URL.:http://www.biblioclub.ru/book/68123/>.

2. EwmenbsaoB, B.M. YpaBHenus mareMatudeckoi pusuku. [IpakTukym mo pemreHuto 3auaq / B.
M. Emenssnos, E. A. Peibakuna. — CII6.: Jlans, 2008. Touka moctyma:
http://e.lanbook.com/view/book/140/

3. VYpaBHeHHUs MaTeMaTHYeCKOH (U3NKH [ DNeKTpoHHBIH pecype] / Baagumupor B. C. — M. :
®uzmariut, 2008 .— 201 c. — JloCTym K TEKCTY 3IEKTPOHHOTO W3JIaHUS BO3MOKEH YEpe3
DNEeKTPOHHO-OMOIMOTEUHYIO CUCTEMY «Y HUBepcuTeTcKas onbnmmoreka online .— ISBN 978-
5-9221-0310-7 .— <URL:http://www.biblioclub.ru/book/68126/>.

JononHuTebHAs JUTEPaTypa:

4. Amnpapeen, Anexcanap Hukomaesud. M30pannbie 1i1aBbl Teopun auddepeHInaIbHbIX
ypaBHeHu# [Tekcr] : yaebnoe nmocoodue / A. H. Auapees ; KemepoBckwuii roc. yH-T. -
Kemepogo : [6. u.], 2012. - 111 c. http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=44307

5.2. [lepeuenb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKANNOHHOU ceTn «AHTEepHeT» N
NPOrpaMMHOI0 ofecredeHHs1, He0OXOAUMBbIX /ISl OCBOEHHS THCIUIITUHBI

.2. Ilepeyenn pecypcoB HH(POPMANHMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEepHET» U
NPOrpaMMHOI0 ofecredeHHs1, He0OXOAUMBbIX /ISl OCBOECHHS THCIUIIUHBI

CoOcrBeHHas Peructpanus
3JIEKTPOHHAs . B bubnuoreke
ABTOPHU30BaHHBIN
DJIEKTPOHHO- OoubnIroTeKa yueOHBIX U HOCTYIT 10 baml'V,
oubIHoTEYHAas HAY4YHBIX JEKTPOHHBIX yi . TaTbHeHIIni -
. apoJIto U3 000K https://elib.bashedu.ru/
cucrtema «Ob W3/1aHUM, KoTopas JIOCTYI U3
TOYKHU CETHU o
baml V» BKJIIOYAET U3JaHU JIF000Y TOYKH
o HNHuTepHeT
MpernoaaBaTenen CEeTH

baml'y WNurepHer


http://e.lanbook.com/view/book/140/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=44307
https://elib.bashedu.ru/

Perucrpanus

http://www.biblioclub.ru/

http://e.lanbook.com/

www.mathnet.ru

www.library.kemsu.ru

www.elibrary.ru

www.lib.mexmat.ru

www.newlibrary.ru

www.edu.ru

. M3 ceTH
DNEeKTPOHHO- ABTOpPHU30BaHHbIN BTy
OubnroTeyHas [TonmroTekctoBast BJ[  |mocTtyn mo M
. TaTpHeNni
2lcucreMa y4eOHBIX M HAYUYHBIX  TApPOJIIO U3 000 [p—
«YHUBEPCUTETCKAS IJIEKTPOHHBIX U3/IaHUI TOYKHU CETH yli
. JIF000H TOYKH
O6ubnmoteka online» WnTepuer
ceTn
WHTepHer
Perucrpanus
. M3 ceTH
DNEeKTPOHHO- ABTOpPH30BaHHBIN BTy
ouoIIMoTEYHAS [TonmroTekcToBast BJI  mocTtyn mo [ I;I —
3lcucreMa y4eOHBIX U HAYYHBIX  TapOJI0 U3 JIF0OOH ey 13
N30aTeIbCTBA SJIEKTPOHHBIX U3JIAHUNA TOYKH CETH yun
JIF000H TOYKH
«JIaHB» WNurtepHer
ceTh
WNHuTepHer
00IIepOCCUUCKUN
MaTeMaTHIEeCKUU
nopTan
-JIEeKTPOHHBII
katasor Hb KemI'V
Hayunas
AJIEKTPOHHAS
O6nbIMoTEKA
AIIEKTPOHHAS
oubnnoreka
MEXaHUKO-
MaTEMaTUUECKOTO
(dakynpTeTa MI'Y
Hosas snextponHnas
O6nbIMoTEKA
DenepanbHBIN
[OPTaJ POCCUUCKOTO
00pa3oBaHUS

6.MarTepuajibHO-TeXHUYecKas 0a3a, He00X0AUMAas VIS OCYLIECTBJICHHS 00Pa30BaATEIbHOI0

npoiecca no JMCUHIINHE

HaunmMeHnoBanue cnenuaJbHBIX®
NnoMelleHU U MoMelleHul 115
CaMOCTOSITeTIbHON PadoThI

OCHAIIIEHHOCTD CNEeNHAJIbHBIX OMEIeHUi 1
noMelleHHH 1151 CAMOCTOATEIbHOI paﬁOTbI

Ilepeuennb
JIMIEH3HOHHOT' 0
MPOrpaMMHOI0

odecnevyeHmsl.
PexBu3uTHI
MOATBEP KA IIET0
JOKYMEHTAa

1. yuebnasn ayoumopus ona nposeedenus
3auamuii JeKYUOHHO20 muna:
aymautopun Ne 501, 530 (pusmat xoprryc -
yaeOHoe).

2. yuebnan ayoumopus Onsa npoeedeHus
3anamuil CEMUHAPCKO20 muna:
ayautopun Ne 531,526 (¢pusmar kopmyc -
yuebHoe).

Aynutopust Ne 501
Yyebnast Mebenb, 10CKa, IePCOHATBHBIN KOMIIL.
cucremusiii 610k /Core 15-4460(3.2)/CIGABAYTE
GV-N710D3-1GL/4Gb, IIpesentep Logitech
Wireless Presenter R400 (210134000003592),
npoektop Sony VPL-DX270, skpan pyqaHoi
ViewScreen Lotus 244x183 WLO-4304

Ayautopust Ne530

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade.
Horosop Ne 104 ot
17.06.2013 r. JInuensun
OeccpodHEIe.

2. Microsoft Office
Standard 2013 Russian.



http://bashedu.ru/go.php?to=www.biblioclub.ru/
http://bashedu.ru/go.php?to=e.lanbook.com/

3. yuebnaa ayoumopus 013 npoeedenus
2PYnnoewvix u UHOUBUOYATILHBIX
koucynemayuu: aymutopun  Ne 501,
530,526

4. yueonas ayoumopus 0nsa MmeKyuiezo
Konmponsn u RpOMeIHCymounoil
ammecmayuu: aynuropun Ne 531, 526
(pu3mar kopmyc - yueOHOE).

5. nomewienua 0 cAMOCMOAMENbHOU
pabomer: unTanbHEIA 3am Ne 2 (du3mar
KOpITyC - ya4eOHOe).

Vuebuas mebenb, JocKa HACTEHHAS MEJIOBas
Aynutopus NeS31

YueOHas MeOelb, OCKa HAaCTCHHAs MeJIoBasl,

MynbTUMeua-poektop Sony VPL-EX120, XGA,

2600 ANSI, 3,2 xr, MOTOJIOYHOE KpEIJIEHUE s

mpoekTopa (2101068302), mocka aymutop. JJA32.
Aynutopust Ne526

Y4eOHast MeOelb, TOCKa HACTCHHAS MEJIOBast

YuraabpHbIi 3271 Ne2
Y4eOHast MeOelTb, yaeOHO-HATIISTHBIC TOCOOHS, CTCH]T
o MOXKapHOU 0e30MMacHOCTH, MOHOOJIOKH
CTal[lOHapHbIe — 8 T, mpuHTep — 1 1WIT., cKanep — 1
IIT.

JHorosop Ne 114 ot
12.11.2014 r. Jlutenzuu
OeccpodHEIe.




[Tpunoxxenne Ne 3.1
Maket paboueil mporpaMmmsl
JTUCHHUTUTAHBI (MOTYJIs1)

MHUHOBPHAYKU POCCHUN
®I'BOY BO «BAILIKMPCKUM TOCYJIAPCTBEHHBI YHUBEPCUTET»

®AKYJIBTET MATEMATUKU U UH®OPMALIMOHHBIX TEXHOJIOI A

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JTUCIUTITUHBI JINHEeWHbIC U HeTMHEHbIe YpaBHEHUS (DU3UKU Ha 4 ceMecTp
(HauMEHOBaHUE JTUCITUTUTHBI)
OdHadg

(dopma oGyueHus

Buja pa6orsl O0BbeM TUCHUILINHEI
O6mas TpynoemkocTs aucturuiabl (3ET / gacoB) 3/108
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOoTy € MIPENoaBaTesIeM:
JIEKIIUHA 32
MPAKTUYECKUX/ CEMHUHAPCKUX
J1a00PaTOPHBIX 32

Opyrux (TPyNIoBas, HHIUBUAyaIbHAs KOHCYJIBTAIUS U WHBIC BUJIBI
y4eOHOH eATEIbHOCTH, IIPEyCMATPUBAIOIINE PA0OTy 00YJIAFOIIUXCS C
npenoaaBatenem) (DKP) 0,2
Y4eOHBIX 4acOB Ha CaMOCTOSITEIbHYIO paboTy oOyuatomuxcs (CP) 43,8
Y4eOHBIX YacOB Ha MOJIOTOBKY K
sK3ameny/3auety/muddepenimpoannomy 3adety (KoHTposb)

®dopma(bl) KOHTPOJIS:
3aueT 4 ceMmecTp



dopma TeKylero

dopma U3ydeHHs MaTePUAJIOB: JICKIUH, OCHOBHAS 1 KOHTPOJISI
PAKTHYCCKUEC 3aHATHS, CCMUHAPCKHUE 3aHSITHS, OTIONHHTENHAS 3aganus mno yCIIEBaeMOCTH
Neo Tema i coepranme nabopaTopHble paboThI, CAMOCTOATEIbHAS IHTEPATYDA CaMOCTOSITEIIbHOU (KOJIIOKBUYMBI,
n/ paboTa M TPyJOEMKOCTH (B 4acax) ’ pabore KOHTPOJIbHBIE
peKOMeHyeMas CTYACHTaM
CTYJCHTOB paboTHI,
(HOMepa U3 crHcKa)
JK | TIP/CEM JP CP KOMIBIOTEPHbIE
TECTHI U T.I1.)
2 3 4 5 6 7 8 9
BBenenue 2 2 8,1 1-4 2.2,2.3.,2.4,2.11 | KoutponbHas paboTa,
aynuTopHas paboTa,
JoMalHss paboTa
2. | YpaBHeHUS 6 6 12,3 1-4 12.36 12.37, | KoHTpoarHas padora,
TUTIEPOOTMYECKOTO THIIA 12.38, 20.1, 20.2, | ayauropHas padoTa,
20.6, 20.9, 20.14, | nomarmrHss paboTa
20.15, 20.16
3. | YpaBHeHus 8 13,2 1-4 13.5, 13.6, KontposbHas paboTa,
MapaboJNYECKOTO TUTIA 13.7, 20.40, aynuTopHas paboTa,
20.41, 20.45 JIoMaIrHss1 padbora
4. | YpaBHeHUs 8 51 1-4 16.1, 16.2, 16.3, KontposbHast paboTa,
SJUITMIITUYECKOTO TUIIA 16.4, 16.5, 16.6, aynuTopHasi paboTa,
16.7, 16.8, 16.9, JIoMaInrHss padbora
16.10, 16.13,
16.20
5 Merton pazieneHus 8 8 51 1-4 16.21, 16.22, KontposbHas paboTa,
MePEMEHHBIX (METO/] 16.24, 16.25, ayauTopHas pabora,
Dypbe) 16.26,20.46, JIoManiHss padora
20.18
Bcero yacoB: 32 32 43,8




[Tpunoxxenue Ne 3.2
Maket paboueil mporpammsl
JUCLUIUIMHBI (MOLYJISA)
PediTUHT — IUIAH M CUMIIHHBI

JIuHCWHbBIC ¥ HeTMHCWHBIC YpaBHCHUS (DU3UKH

(Ha3BaHUE AUCLUUIUIMHBI COIVIACHO pabodyeMy y4eOHOMY IUIaHYy)
Hanpasienue/crernuanbHocTh 03.03.02 Ousuka
Kypc 2, cemectp 4

Buabl yueoHoii 1eATEIbHOCTH bam 3a Yucio banier
CTYACHTOB KOHKPETHOE | 3aJaHuil | MuHUMaIbHBIH | MaKCUMaIbHbII
3a/laHue 3a
CEMECTp
Monayas 1.
Tekyuuii KOHTPOJIb 0 10
1. AynutopHas pabota, padoTa 3
Ha CEMHUHAape
2.Jlomamnsst pabota 2
Py0e:kHbIi KOHTPOJIb
KonTtponbHas pabora 1 5 5
Monyas 2.
Tekyuuii KOHTPOJIb 20
1. AynuropHas paboTa 6
2.Jlomamnsst pabota 4
Py0e:xHblil KOHTPOJIb
KouTponbHas pabota 2 5 10
Monyas 3.
Texkymmii KOHTPOJIb 20
1. Aynutopnas padoTta, pabota 5
Ha cCeMHUHape
2.Jlomamnss pabota 4
Py0e:xHblii KOHTPOJIb
KonTtponpHas paborta 2 5 10
IMoompuresbHbIe 0AJIIBI
1. Crygenyeckas oumInaaa 0 5
WJIH KOHKYpC pedeparoB
2. Bononrepckas padota mpu
MPOBEICHUH OJIUMITUA]] U 0 5

KOH(EpEeHITUI

IHocemaemocTh (0a/1JIbI BBIYMTAIOTCS U3 0011eH CyMMbI HA0OPaHHBIX 0AJ1710B)

1. INocemenue JEKITUOHHBIX

3aHATHI 0 6
2. Tlocemenue NpakKTUYECKUX
(ceMuHapcKuXx, J1a00paTOPHBIX 0 -10
3aHSTHI)

HTOroBbiii KOHTPOJIb
3auer 0 110

Htoro 0 110
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