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Cnucok 10KyMEHTOB U MATEePHAJIOB

1. IlepeyeHp TUTAHUPYEMBIX PE3YJIBTATOB OOYYEHHS TO JUCIUIUIMHE, COOTHECEHHBIX C
[UIAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHUS 00pa30BaTeNIbHOM MPOTrpaMMbl

2. Lenb ¥ MECTO JUCIHUILIMHBI B CTPYKTYpe 00pa3oBaTesIbHOM MpOrpamMmbl

3. Copepxanue pabodeli mporpaMMsbl (00BEM TUCITUTLIMHBL, TUIIBI M BUJIBI YA€OHBIX 3aHSATHH,
y4e0HO-MeToIuIecKoe 00eCIeYeHre CaMOCTOSTEIIbHON Pab0Thl 00yUYarOIIIXCs)

4. ®oHJI OIICHOYHBIX CPEJICTB IO TUCIUTUIHHE
4.1. TlepeyeHb KOMIIETCHIIMH C YyKa3aHHEM OTamoB WX (HOPMUPOBAHHUS B MPOIECCE
ocBOeHHUs oOpas3oBaTenbHOM mporpamMmbl. OmnucaHue TOKa3aTelned U KPUTEPUEB
OIICHUBAHMS KOMIIETEHIIMI Ha Pa3IMUYHBIX JTamax ux (pOpMHpPOBAHUS, ONMUCAHHE IITKAJ
OIICHUBAHHUS
4.2. TunoBble KOHTPOJIbHBIC 3aJaHUSI WJIK WHBbIE MaTepuasbl, HEOOXOIUMbIE JJIs OLICHKU
3HaHWUW, YMEHHUI, HABBIKOB U OIBITa JEATEIbHOCTH, XapaKTEPU3YIOUIUX OTarlbl
(dbopMHpOBaHNS KOMIETEHIIM B IPOILIECCE OCBOCHUS O00pPa30BAaTEIBHONW MPOTPAMMBEI.
Metoauyeckue MaTepHaisl, ONPEIEIAONIME IPOLEAYPbl OLEHUBAHUSA 3HAHUM, YMEHUU,

HAaBBLIKOB U OIIbITA ACATCIBHOCTH, XapaAKTCPUIYIOIIUX 3TAIIbL (I)OpMI/IpOBaHI/IH KOMHGTCHHI/Iﬁ

4.3. Peiimune-nian OucyuniuHul (npu Heooxooumocmu)

5. YueOGHO-MeToIn4YecKoe U HH(HOPMAIIMOHHOE 00eCTICUeHUE TUCIIATLITHBI
5.1. IlepeueHb OCHOBHOM U JIOIOJHUTEIBHON yuyeOHON JIMTEpaTyphbl, HEOOXOAUMOMN JUIs
OCBOCHUS JTUCLUTIIIMHBI
5.2. lepeuenb pecypcoB HH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «VHTepHeT» u
MPOTPaMMHOTO 00ecrieueH s, HeOOXOAUMBIX JIJIsl OCBOCHUS TUCIIUILIIHBI

6. MarepuanpHO-TeXHUYECKasi 0a3za, HeOOXoauMasl Il OCYIIECTBIICHUST 00pa30BaTEIHHOTO

mponecca no AMCIHUIIINHE



1. IlepeuyeHb MUIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCIUIJINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeIbHON NMPOrpaMMbl
(c opuenmayueii Ha Kapmol KOMNemMeHyuti)

B pe3ynbraTe ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00yUAIOIIHIICS TOJIKEH OBJIaIETh

CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Pe3ynbTaTsl 00yueHus’

dopmupyemas
KOMITETeHIIHSI (C
YKa3aHHEM KOJa)

IIpumeyanue

3HaHMA 3HaTh: coJiep)KaHue
Marepuaiga MO TPEaMETy,
OCHOBHBIC METOJIBl PEIICHUS
3a/1a4, OCHOBHBIE TEOPEMBI
MpernoiaBacMoit
JHUCIUIUIMHBI

OIIK-2:
CIIOCOOHOCTBIO
IPUMEHSTH TEOPHUIO U
METO]IbI MATEeMAaTUKH
JUISL TIOCTPOCHUS
KaueCTBEHHBIX H
KOJIMYECTBEHHBIX
Mojiesield 00bEKTOB 1
IPOILIECCOB B
€CTECTBEHHOHAY4YHOU
JeSITeIbHOCTH
OIIK-3:
CIOCOOHOCTBIO
MOHUMATh ACTICKTHI U
KOHIICTIINH B
o0yracTu ux
crielranu3alnuu
MK-1:
CIOCOOHOCTBIO
IUTAHUPOBATH U
POBEPATH HAYUHbBIE
9KCIIEPUMEHTHI (B
n30paHHON
MPEAMETHOMN
obactu) U (WJIH)
TEOPETUICCKHE
(aHamuTHYECKHE U
MMUTAIOHHBIE)
MCCIICJIOBAHUS

YMenus YMeTs: pemars 3a1a4u 110
[IPENOIaBacMOU TUCLHUILINHE,
OIIPEENATh KOPPEKTHOCTh
IIOCTaBJICHHOM 3a7a4H,
IIPUMEHSATH HA NTPAKTUKE
3HAHMSA 110 PEAMETY

OIIK-2:
CIIOCOOHOCTBIO
HpI/IMeHSITI) Teopmo 158
METOIBI MATEMATHKH
JUTSI TIOCTPOCHHUS
KauyeCTBEHHBIX U
KOJIMYCCTBCHHBIX
MoJieeii 00bEKTOB U
MIPOIIECCOB B
€CTECTBEHHOHAY4YHOU

OCATCIIBHOCTHU
OI1K-3:

1I[OJ'I)KHBI COOTBCTCTBOBATH KapTaM KOMHGTGHHHﬁ.




CIIOCOOHOCTBIO
MMOHUMATh ACTIEKTHI U
KOHIICTIIINH B
00J1acTH UX
CrieIaIn3aIum
IK-1:
CIOCOOHOCTBIO
IUTAHUPOBATH H
MIPOBEPSATHh HAYUHBIC
9KCIIEPUMEHTHI (B
n30paHHOI
MPEIMETHOMN
obyact) u (MIn)
TEOPETUIECKHE
(aHanuTHYECKHUE U
MMHUTAIMOHHBIC)
WCCIICIOBAHMS

Bnanenus (HaBbIkH /
OTIBIT JI€ATEIHHOCTH)

Brnagers: crrocoOHOCTBIO
KOPPEKTHO ITOCTABUTH
3aa4y, KJIaCCHYCCKUMHU U
COBpCMeHHI)IMI/I MEeToAaMu
JUCLUIIINHEL, TOHATUHHBIM
anmapaToMm IpeaMeTa.

OIIK-2:
CIIOCOOHOCTBIO
MPUMEHSTH TEOPHUIO 1
METO/bI MATEMATHUKH
JUTSL TIOCTPOCHUS
KaueCTBEHHBIX U
KOJIMYECTBEHHBIX
MOJIeJIEl 00BEKTOB U
IIPOIIECCOB B
€CTECTBEHHOHAY4YHOU
IEeITEIbHOCTH
OIIK-3:
CIIOCOOHOCTBIO
IMOHMMATh ACIEKTHI U
KOHIICIIIIUH B
00J1acTH UX
CIIeIaTnu3aIuu
IIK-1:
CIIOCOOHOCTBIO
TUTAHUPOBATH H
POBEPATH HAYUHBIE
9KCIIEPUMEHTHI (B
n30paHHON
MPEIMETHOMN
obractu) U (WJIH)
TEOPETUYECKHE
(aHanuTHYECKUE U
MMHTAIIMOHHBIC)
HCCIIEIOBAHUS




2. Heab U MeCTO TUCHHUIJMHBI B CTPYKTYpe 00pa30oBaTeJbHOI MPOorpaMMbl

Hucnunnuna «/Iunetinvie u HenuHelinble YpasHeHus: u3uxku» OTHOCUTCS K 8apuUamueHol 9acTH.

JuctumimHa u3ydaetcs Ha 2 kypce B 4 ceMecTpe.

Ilenn wu3y4eHHs] IUCUUIUIMHBL: 0030p HEKOTOpBIX Hauboiee pacnpoCTpaHEHHBIX METO/0B
HCCJIEIOBAHUS U PEIICHUs OCHOBHBIX KJIACCHUYECKHX 3a/1a4 JJI1 YPAaBHEHUMN C YACTHBIMU MTPOU3BOIHBIMH.

st ocBOGHUS TUCIUIUIMHBI HEOOXOIWMBI KOMIIETEHIIMU, COPMUPOBAHHBIE B paMKax HM3y4CHHS
CJIeIYIOLIUX JTUCIUTUINH: «Marematnueckuit aHaIHU3», «AHaTUTHYECKAS TCOMETPHSI,
«nddepennmanbabie ypaBHEHUS.

3. Conaepxanue padoyeil mporpamMmbl (00beM JUCHUILUINHBL, THIIBI M BH/IbI Y4€OHBIX 3aHATHI,
Y4eOHO-MeTouYecKoe odecnevyeHne caMoCTOSITeIbHOM PadoThI 00y4aI0IIUXCS)

Coneprkanne paboueli mporpaMmel npeactaBiieHo B [Tpmnoxenun Ne 1.



4, @DoH/ OLIEHOYHBIX CpeacCTB MO TMCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHIMIA C YKA3aHUEM 3TAaNOB UX ()OPMHPOBAHUS B NPoOLIECCe OCBOEHUS
o0pa3oBaTte/ibHOIl nporpamMMmel. OnucaHue Noka3arteseid 1 KpUTepUeB OLlEeHUBAHUSA
KOMIIeTeHIIHil HAa Pa3JIUYHbIX 3Tanax uX (pOPMUPOBAHUS, ONTUCAHHE IIKAJ OLlEHUBAHUSA

Kox u popmynupoBka KOMIETEHIINHN:

OIIK-2: ctocOOHOCTBIO MPUMEHSATH TEOPUIO U METO/IbI MATEMATHKH JUJIsl TIOCTPOSHUS KAUE€CTBEHHBIX U

KOJIMYCCTBCHHBIX MOI[CJ'IGﬁ 00BEKTOB U IIpouecccoB B eCTeCTBeHHOHaquOﬁ JACATCIIbHOCTH

Oran [Inanupyemslie Kpurepuu oniennBanust pe3ysibTaToB 00yUEHHS
(YpoBeHb) pe3yJIbTaThl
OCBOCHHMS o0y4eHus
KOMIIETECHIIA (mokazarenu 2 («He 3 5
u JTOCTHIKEHUS 4
YIOBIETBOPUT | («Y IOBIETBOPUTE («OTnuu
3aJaHHOTO («Xopor1oy)
€ITHHOY) JILHOY) HO»)
YPOBHS
OCBOCHHUS
KOMITCTCHITHN )
IIepBb1it 3HaTh: OtcyrcTBUE YactuuHbie [Tonnsie n [Tonnsble
JTan coJiepxKaHue 3HaHUI 3HaHUS YETKHE, HO U YETKHUE
(ypoBeHb) Marepuasia 1mo CoJIepKaHus coJiepXaliy | 3HaHUS
MpeaMETY, Marepuana 1o € OTIIETbHBIE | colepka
OCHOBHBIE MpeAMETY, poOebI HUSA
METO/bI OCHOBHBIX 3HaHUs MaTtepual
penieHus 3aaad, METO/I0B coJiepKaHusl | a 1o
OCHOBHBIE pelieHus 3a1ad4, MaTtepuana pEeAMETY
TEOPEMBI OCHOBHBIX TEOPEM | TIO ,
Mpeno1aBaeMou MpenoiaBaeMou peaMETY, OCHOBHBI
JUCIUTUTUHBI JUCIUATITUHBI OCHOBHBIX X
METO/IOB METO/IOB
perieHus perieHus
3aj1ad, 3aj1ad,
OCHOBHBIX OCHOBHBI
TEOpEM X TEeOopeM
MpernojiaBae | MpernojiaB
MOH aeMou
JTUCHUTIIAH | JUCITUTLIT
bl WHBI
Bropoii Ymersb: OtcytcTBHE ®parmentapusie | B uenom | Chopmup
aTan pemarh 3aJayd | yMEHUU YMEHHUsI pellaTh | YCIEUIHbIE, | OBAaHHOE
(ypoBeHb) o 3a7a4u o | HO YMEHHE
MpenoiaBaeMou MpenoiaBaeMou cozepXkally | peuarb
JTUCITUTIITUHE, JUCITUTIIIUHE, € OTIEeNbHBIC | 3a7a4H
ONpEeNEATh ONpEeENsATh MPOOEITbI no
KOPPEKTHOCTh KOPPEKTHOCTh YMEHUS MpenoaaB
IOCTaBJIEHHOMN IOCTaBJIICHHOM pewars aeMou
3a/1auu, 3a/1a4w, 3a1a4d 10 | JUCITUTLI
MPUMEHATh Ha MIPUMEHSATD Ha | mpernojaBae | WHE,
MPaKTHUKE MpaKTUKE 3HAHUS | MOU ompenens
3HaHUS no 0 MpPeIMETY JTUCLUILIMHE | Th
peaMeTy , KOPPEKTH
ONpeNeNsATh | OCTh




KOPPEKTHOC | TTOCTaBJIe
Th HHOM
MOCTABJICHH | 3aJla4H,
O 3ajauu, | IPUMEHSA
NPUMEHATh | Th Ha
Ha TIPAKTHKE | TPAKTHKE
3HaHUS 110 | 3HAHMS
peaMeTy o
MPEAMETY
Tperuii Baajers: OtcyrcTBHE B nenom B nenom Venemn
JTan CIIOCOOHOCTBIO | ByiasieHuii YCTICIIHBIC, HO HE | YCICIIHBIC, | bIe
(YpoBeHb) KOPPEKTHO CUCTEeMATUUYECKUE | HO BJIQJICHUS
TOCTaBUTD BIIAJICHUS COJIepKali | CIIOCOOHO
3ajaudy, CIOCOOHOCTBIO € OTZENbHBIE | CTHIO
KJIACCUYECKUMH KOPPEKTHO po0esbI KOPPEKTH
COBPEMEHHBLIMH MOCTaBUTh BIIQ/ICHUS 0
METOAaMHU 3ajaqy, CMOCOOHOCT | MOCTABUT
JUCHUIINHBI, KJIAaCCUYCCKHUMHU bIO b 3a1a4y,
HOHSITHIHBIM COBPEMEHHBIMH KOPPEKTHO KJIacChue
anmapaTom METOIaMHU TIOCTaBUTh CKUMU
—— JIUCIHILITHHE, 3a/aqy, COBpeMeH
MOHATUHHBIM KJIACCHYECKH | HBIMU
anmnapaTom MU METOIaM
npeMeTa COBPEMEHHBI | H
MU JTCTTATLIT
METOJIaMHU WHBI,
TACUUIUIMH | TIOHSTUH
bl, 5 HBIM
MOHATHIHBL | anmaparo
M M
anmapaToM | ppenvera
npeaMeTa

OIIK-3: crtocoOHOCTHIO MIOHUMATH ACIEKThI U KOHIICTIINHU B o0JracTu ux cricouain3anuu

Ortan [Tnanupyemblie Kputepun onieHuBaHMs1 pe3yabTaToOB 00y4eHUs
(YpoBeHb) pe3yNbTaThl
OCBOEHUS o0y4yeHHUs
KOMIIETeHIM | (ToKa3aTenu 2 («He 3 5
" JOCTHUKEHUS 4
yIIOBJIETBOPUT | («Y 1OBIETBOPUTE («O1mnu
3aJIaHHOTO («Xoporo»)
€JIbHO) JBHO») HOY)
YPOBHS
OCBOEHUS
KOMIIETEHITNI)
[IepBb1it 3HaTh: OtcyrcTBUE Yactuunble [Tonnsle n [Tonnsble
JTan CoJiepyKaHue 3HAHUU 3HAHUSA YeTKHe, HO | U YEeTKHe
(ypoBeHb) Marepuasa 1mo CoJIepKaHus coliepXaliy | 3HaHUs
IIpeIMETY, MaTepuaia 1o € OTACIBHBIE | COEpKaA
OCHOBHBIE peIMeTy, poOGEITbI HUs
METO/IbI OCHOBHBIX 3HaHUS MarepHain
pelieHus 3aaad, METOJI0B CoJiep’KaHusl | a 1o
OCHOBHBIE peleHus 3a1ad, | MaTepuana | MpeaMeTy
TEOPEMBI OCHOBHBIX TE€OpPEM | TIO ,
IpenojaBacMon IpernojaBacMon | IpeaMeTy, OCHOBHBI
TVCTIATUTHHBI JIVICTIATUTHHBI OCHOBHBIX X
METOJI0B METOJI0B




penieHus peneHus
3ajad, 3ajad,
OCHOBHBIX OCHOBHBI
TeOpeM X Teopem
IpernojiaBae | Npernojan
MOM aeMou
JUCLHUIUIMH | JUCLUILIT
bl WHBI
Bropoii Ymern: OtcytcTBHE ®parmentapHeie | B uenom | Chopmup
aTan pemaTth 3aJadd | yMEHUU YMEHHUsI  pellaTh | YCIEUIHbIE, | OBAaHHOE
(ypoBeHb) o 3a/1auun o | HO yMeHHUe
IIPENOAaBacMOU IIPENO01aBacMOU colepKaly | pemarb
JUCLUIIIMHE, JUCLUIIINHE, € OTIENbHBIC | 334U
ONpeIEATh ONpEeIETATh POOEITBI no
KOPPEKTHOCTh KOPPEKTHOCTh yMEHUS IIPENno/iaB
IOCTaBJICHHOM MOCTaBJICHHOMN pewars aeMou
3a/1a4u, 3a/1auy, 3a/a4ud MO0 | JUCLUILI
MPUMEHATh Ha MPUMEHSATD Ha | mperojaBae | WHE,
MpaKTUKE MIPaKTUKE 3HAHUS | MOU onpenens
3HAHUS o 0 MPEIMETY TUCHUILIUHE | Th
npeameTy , KOPPEKTH
OTIPENIEIATh | OCTh
KOPPEKTHOC | TIOCTaBIIE
Th HHOM
MIOCTAaBJIEHH | 3aJ1a4H,
O 3amauu, | IPUMEHS
NPUMEHATh | Th Ha
Ha TIPAKTUKE | PAKTUKE
3HaHUS 10 | 3HAHUS
peMETY o
pEAMETY
Tpernii Baaners: OrcyrcTBHE B nenom B nenom Venemn
aTan CIIOCOOHOCTBIO | ByasicHHiA yCIELIHbIE, HO HE | yCHELIHblE, | ble
(ypOBeHB) KOPPEKTHO CUCTEMATHYECKHUE | HO BJIaACHUA
IOCTABUTD BJIAJICHUS coJiepXkalii | CoCOOHO
3aj1auy, CIIOCOOHOCTBIO € OTHEJILHBIE | CTHIO
KJIACCUYECKUMHU KOPPEKTHO HpO6€J’II)I KOPPCKTH
COBPEMEHHBIMH IIOCTaBUTH BJIaACHUA (0]
METOIaMHK 3aauy, CIIOCOOHOCT | ITOCTABUT
JUCIHUILINHEIL, KJIAaCCUYCCKUMU bIO b 3a1a4y,
HOHSTHHEEIM COBPEMEHHBIMH KOPPEKTHO KJIacCHU4e
anmaparom METOaMH TTOCTaBUTH CKHUMH
JACHUTUTAHBI, 3a/1a4y, COBpEMEH
TipeaAMeTa MOHSTHHHBIM KJIACCUYECKU | HEIMU
almapaToM MU MeTOo1aM
npeMeTa COBPEMEHHBI | 1
MU JTACITATLI
MeTOoJaMHu VHBI,
JUCHUIIIMH | TIOHSITHI
BI, . HBIM
TOHATHHHBL | anmapato
M M
anmaparoM | ppenvera

npeamMeTa




[TK-1: crmtocoOHOCTHIO TUTAHUPOBATH U TPOBEPATHh HAYYHBIC IKCTICPUMEHTHI (B M30paHHOM MpeIMETHON

o0nactu) U (WIM) TeopeTHIecKre (aHATUTUISCKUE U UMUTAIMOHHBIE) UCCIICIOBAHUS

Oran [Inanupyembie Kputepun onieHuBaHus pe3yabTaToOB 00yUeHUs
(ypoBeHb) pEe3yNbTaThI
OCBOEHUS o0y4YeHHS
KOMIIETeHIM | (ToKa3aTenu 2 («He 3 5
u JOCTUKEHUS 4
yIOBIETBOPUT | («Y IOBIETBOPHUTE («OTnuu
3a/IaHHOTO («Xoporoy)
€JILHOY) JILHOY) HO»)
YPOBHS
OCBOECHUS
KOMITETCHITH)
[IepBb1it 3HaTh: OtcytcTBHE YactuuHble [Tonubie [TonHbIe
JTan coJiep’KaHue 3HAHUU 3HAHUSA YEeTKUE, HO U YETKHE
(YpoBeHb) Marepuasia 1o coziepKaHus colepXkally | 3HaHUS
IpeIMeTYy, MaTepuaia 1o € OTAENIbHBIE | COepKa
OCHOBHBIE MIpEeAMETY, po0eIb HUA
METO/IbI OCHOBHBIX 3HaAHUS MaTepuain
peuieHus 3aaad, METO/I0B cojepxaHusl | a 1o
OCHOBHBIE pelieHus 3aaad, MaTepuaia | MpeaMeTy
TEOPEMBI OCHOBHBIX TEOPEM | TIO ,
npenojaBacMon npenogaBaeMoin npeaMeTy, OCHOBHBI
JUCUUTUIUHBI JUCUHUIIIIUHBI OCHOBHBIX X
METO/I0B METO/I0B
pelIeHUs perieHus
3aj1ad, 3azad,
OCHOBHBIX OCHOBHBI
TEopeM X TEopemM
IpernojiaBae | Npernojan
MOH aeMon
JUCHUIUIMH | JUCLUILI
bl WHBI
Bropoii Ymersn: OtcyrcTBHE @®parmeHTapHeie | B nenom | Chopmup
aTan pemars 3a1a4yl | yMEHUH YMEHMsI  pelllaTh | yCIEIIHbIe, | OBAaHHOE
(YpoBeHb) 1o 3a1a4n 0 | HO YMEHHE
IIPENoaBacMon IIPENo1aBacMon coJepKally | pemarb
JUCLIUILUINHE, JUCLIUIUINHE, € OTACIBbHBIC | 3a7a4u
OTIpeeIATh ONpPEeNATh poOeIbI o
KOPPEKTHOCTh KOPPEKTHOCTh YMEHHUS penoaas
ITOCTaBJICHHOMN ITOCTaBJIECHHOMN pelarb aeMoit
3aJ1a4H, 3aJa4H, 3aJa4d IO | JUCLUILI
MPUMEHTh Ha MPUMEHSITh Ha | IpernojaBae | MHE,
MPaKTUKE IIPAKTUKE 3HAHUA | MOU onpezaens
3HAHUS o 0 MPEAMETY JUCHUIUIMHE | Th
IpeIMETy , KOPPEKTH
OTpeseATh | OCTh
KOPPEKTHOC | IOCTaBIIE
Th HHOM
IIOCTABJIEHH | 33Ja4H,
Ol  3agauu, | IPUMEHS
MPUMEHATh | Th Ha
Ha TpPaKTHUKE | MPaKTHUKe
3HaHMUS 10 | 3HAHUA
MpeIMETy 1o




peaIMeTy
Tperuii Baajern: OrtcyTcTBHE B nenom B nenom Venemn
JTan CIIOCOOHOCTBIO | ByiasieHuii YCTICIIHBIC, HO HE | YCICIIHBIC, | bIe
(ypoBeHb) KOPPEKTHO CUCTEeMATHUYECKUE | HO BJIQJICHUS
ITOCTaBUTD BIIJICHUS COJIepKali | CIIOCOOHO
3ajaudy, CIOCOOHOCTBIO € OTZENbHBIE | CTHIO
KJIACCHYECKHMH KOPPEKTHO MPOOEITBI KOPPEKTH
COBpPEMEHHBIMH MOCTaBUTh BIIQ/ICHUS 0
MeToJAaMHu 3ajady, CIIOCOOHOCT | IIOCTABUT
JUCHUIUINHBI, KJIACCUYCCKHUMHU bIO b 3a1a4y,
OHSITHIHBIM COBPEMEHHBIMH KOPPEKTHO KJIaccuue
anmapaTom METOIaMHU MTOCTAaBHTH CKUMU
—— JIMCIHTLITHHE, 3a/avy, COBpeMeH
MOHSATUHHBIM KJIACCUYECKH | HBIMU
arnmnapaTom MH MeToZ1aM
npeMeTa COBPEMEHHBI | H
MU JTCTTATLIT
METOJIaMHU WHBI,
JUCHHUIIIIMH | MOHATHHU
Bl, 5 HBIM
MOHSATHIHBL | anmaparo
M M
anmapaToM | ppenvera
npeaMeTa

Kpurepusimu orieHUBaHUS SBISIOTCS OaIbl, KOTOPBIE BBICTABIISAIOTCS MPETIOAABATEIIEM 33 BHJIBI
NeSTeIbHOCTH (OLICHOYHBIE CpEeACTBA) IO HUTOraM M3y4yeHHs MoJyje (pa3fenoB IUCLUIUIMHBI),
MEPEYHCICHHBIX B PEUTHHT-TUIAHE JUCHUIUIMHBI (0715 3K3aMeHa: TEKYIMIMHA KOHTPOJIb — MakcumyM 40
0aiioB; pyOeKHBIN KOHTPOIb — MakcuMyM 30 0asuioB, MOOIIPUTENbHbIE OalIbl — MakcumyM 10; 04
3auema: TEKYIUH KOHTPOJIb — MakcuMyM S50 GamioB; pyOeHBIH KOHTPOJIb — MakcuMmyM 50 0asmios,
MOOIIPHUTEIbHBIE OalIbl — MakcuMyM 10).

[Ixansl OLIEHUBAHMUS:

(0ns oxzamena:

oT 45 10 59 6a0B — «yAOBIETBOPUTEIHHOY;

oT 60 110 79 6a5I0B — «XOPOIIOY;

ot 80 0aI0B — «OTJIIMYHO.

o 3auema:
3auTeHo — oT 60 1o 110 peiiTuHroBsIx 0amnoB (Bkirovas 10 mooupuTenbHbIX 0aIoB),
He 3auTeHO — oT 0 10 59 pelTHHTOBBIX OaNIOB).

4.2. TunoBble KOHTPOJILHBIE 321aHUSI WM HHbIE MATePHAJIbl, He00X0AMMbIe [JIs1 OLleHKH 3HAHUIA,
YMEHHUi, HABBIKOB U OIBITA JeATEIbHOCTH, XapaKTepPU3yOLIMX 3Talnbl (popMUpoOBaHUSA
KOMIIETEHIUI B IIpoluecce 0CBOCHHUsI 00pa3oBaTe/IbHOM nporpammbl. MeToanueckue
MaTepHaJIbl, ONpele/siolue Npouelypbl ONCeHNBAHUSA 3HAHUI, YMEHUH, HABBIKOB U ONbITA
AeATeIbHOCTH, XapaKTepu3yIMX 3Tanbl (POpMHUPOBAHUSA KOMIIETEHIUH

Oransl Pe3ynbrarel 00yueHus Komnerennus OnueHouHbIe

OCBOEHUS CpencTBa

1-i1 aran 3HaTh: coaepKaHue OIIK-2: cnoco6HOoCcTRIO | KOHTpONBHAS
MaTepuaia 1o npeamery, IPUMEHSTh TEOPHIO U | paboTa, 3a4yer

3HaHUs METO]Ibl MaTEMaTHKHU




OCHOBHBIE METO/Ibl PELICHUS
3azad4,

OCHOBHBIE TEOPEMBI
IIPENO1aBaACMOU
JUCLIUIUIMHBI

JUTSI TIOCTPOEHUS
KaueCTBCHHBIX U
KOJIMUECTBEHHBIX
Mo/ieNiell 0ObEKTOB U
MIPOLIECCOB B
€CTECTBEHHOHAY4YHOH
JESITEIIbHOCTH
OIIK-3:
CIIOCOOHOCTBIO
MOHUMATh ACTIEKTHI U
KOHIENIUH B 00JIacTU
WX CIICIUATH3AIIH
[K-1:

CIIOCOOHOCTBIO
IUIAHUPOBATh U
MIPOBEPSTH HAYIHBIE
HKCIIEPUMEHTHI (B
n30paHHON
MIPEAMETHOM 00JIacTH)
U (UJIM) TEOpEeTUYECKUe
(aHamUTHYECKUE U
MMUTAIMOHHBIE)
MCCJICTOBAHMUSI

2-1 sTan

VYMmenus

YmMmern: pemaTte 3a1a4d Mo
penoaaBacMoun
JHCIHIIINHE,

OnpeaessaTh KOPPEKTHOCTh
IMOCTaBJICHHOM 3a7a4H,
MIPUMEHSTh Ha MPAKTUKE
3HAHUS 0 MPEMETY

OIIK-2: ctocoOHOCTBIO
MPUMEHSITh TEOPHUIO U
METOJIbI MATEMATHUKU
JUTSI TIOCTPOCHUS
KAueCTBCHHBIX U
KOJTMYECTBEHHBIX
MoJIeJIe 0OBEKTOB U
MIPOLIECCOB B
€CTECTBEHHOHAYYHOH
JESITEIbHOCTH
OIIK-3:
CIIOCOOHOCTBIO
MMOHUMATh ACTIEKTHI U
KOHIENINUH B 00JIaCTH
WX CIICIUATH3AIIH
ITK-1:

CITOCOOHOCTHIO
TJIAHUPOBATh U
MIPOBEPSTH HAYIHBIE
AKCIIEPUMEHTHI (B
n30paHHON
MIPEAMETHOM 00IacTH)
U (WIKM) TEOpPETUUECKUE
(aHaIUTHYECKHUE U
UMUTAIIOHHBIC)
WCCJICTOBAHHUSI

Kontposnbnas
pabora, 3auer

3-# atan

Bnanets
HaBBIKAMH

Buaagern: criocoOHOCTBIO
KOPPEKTHO MOCTAaBUTh
3aauy,

OIIK-2: c11tocoOHOCTBIO
MPUMEHSITh TEOPHUIO U
METOAbI MATCMATUKHN
JUTSI TIOCTPOEHUS
KAQYCCTBCHHLBIX U

Kontponbnas
pabora, 3auer




KJIACCUYCCKUMU KOJIMYECCTBCHHBIX
COBpPEMECHHBIMHA METOAaMH MOI[GJIGP’I OGTJGKTOB u

AUCIATIIAHBL, TIPOIIECCOB B

MTOHSATHIHHBIM AMIAPATOM | ooorno o ayuHOM

peaAMeTa JIEATENHHOCTH
OIIK-3:
CIIOCOOHOCTBIO

MOHUMATh ACTIEKTHI U
KOHIENIUH B 00JIacTU
WX CIICIUATH3AIIH
[1K-1:

CIIOCOOHOCTBIO
IUIAHUPOBATh U
MIPOBEPSITH HAYIHBIE
HKCIIEPUMEHTHI (B
n30paHHOMN
MIPEAMETHOM 00IacTH)
U (UJIM) TEOpEeTUYECKUe
(aHamUTHYECKUE U
MMUTAIUOHHEIE)
MCCJICTOBAHMUSI

o g bk~ w N e

9.

4.3. Peiimunz-nnan oucuuniunsl
(npu nHeob6xooumocmu)

PeiTunr-nmnan JAUCHUIIIIMHBI ITPEACTABJICH B ITPHUIIOKCHHUU 2.

3auer
Turosble BONPOCHI K 3a4ETy
BoiBos ypaBHEHUsI KOJIeOaHUs CTPYHBI
BeiBoz ypaBHEHUs KojeOaHUst MeMOpaHbl
BrIBOJ ypaBHEHUH TMAPOIUHAMUKH
BbIBOJ| ypaBHEHMS paclIpOCTPAHEHUs TEILIA
BrIBOI ypaBHEHUS HEPA3pPBIBHOCTH IIPU ABUKEHUU KUAKOCTH U ypaBHeHHUs Jlamnaca

JlokanpHas kiaccuduKalys ypaBHEHUN BTOPOTO MOPsIIKa C IBYMsI

HE3aBUCUMBIMHU MEPEMEHHBIMU

IIpuBeneHne K KAHOHMYECKOMY BUlY YPaBHEHUI BTOPOIO MOPsAKA C IBYMs HE3aBUCUMBIMU
IIEPEMEHHBIMU

[TonsiTHE XapaKTEPUCTUKHN JIMHEHHOTO YPaBHEHHsI BTOPOTO NopsAiKa. Poip XapakTepucTuk

B ITIOCTaHOBKe 3a1auu Komm

Onpenenenne cucrembl Komu-KoBaneBckoit u moctanoBka 3agaun Komm st Hee

10. 3amaua Komwu ¢ ananutndeckumu qaHabiMU. Teopema Kommm-KoBanesckoit

11. TlonsiTHE KOPPEKTHOCTH 3a7a4 MaTeMatnueckon (usuku. [Ipumep Anamapa

12. OnmnomepHoe BoiHOBOE ypaBHeHHe. Dopmyna Jlamambepa




13

14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.

33.

34.
35.
36.

37.

38.
39.
40.
41.
42.

. BomHoBoe ypaBHEHHE ¢ TpeMs MPOCTPAHCTBEHHBIMH epeMeHHbIMU. Dopmyna Kupxroda
BonHOBOE ypaBHEHHE ¢ JBYMS IPOCTPAHCTBEHHBIMU IIEpeMEHHbIMU. DopMyIia

ITyaccona. Meton cmycka

[TonaTue ob1acTu 3aBUCUMOCTH, O0JIACTH BIUSHUS U 00JIACTH ONpPEIEIeHUs
Heonnoponnoe BosiHOBoe ypaBHeHue. Ciyyail TpeX NpOCTPaHCTBEHHBIX IEPEMEHHBIX.
3amna3apIBaronii IIOTEHIAA

HeoxgnopoaHoe BOJIHOBOE ypaBHEHUE CiIydall ABYX U OAHOW IIPOCTPAHCTBEHHBIX IIEPEMEHHBIX
EnnncTBeHHOCTH pemenus 3aaaun Komm

KoppekTtHocTh nocTanoBKH 3aaauu Komm

3amaua ['ypca

HekoppekTHO nocTaBiIcHHBIE 3a1a4U

Oyukiusa Pumana

VYpaBHeHnue TemnonposoaHocTy. [IpuHnun Makcumyma

IlepBas kpaeBas 3a1aya 1JIs1 ypaBHEHUs TEIIONPOBOAHOCTH

3anaya Komm. I'magkocTs penienus

Heongnopoanoe ypaBHeHHE TEIIONPOBOAHOCTH

I'apmonnueckue pynkuuu. ColicTBa rapmoHndeckux ¢pyHkuuit. [lonsarue

pEryNsapHON TapMOHMYECKOHN (PyHKIIMN B OECKOHEYHO YJaJIEHHOW TOUKE

®opmynel ['puHa U1 TapMOHUYECKUX (PYHKITHIA

WHTerpanbHOE NMpecTaBlIeHue FTapMOHNYECKUX (PYHKIIMIHA

Teopemsr 0 cpeqHem it rapMoHudeckuX GyHKuid. [IpuHmm sxcTpemyma

Oyuknna ['puna 3agaun Jupuxie mig ypasHeHnus Jlamnaca

Oynkuus ['puna 3amaun dupuxne ais ypasHenus Jlamiaca B mape. @opmyna [lyaccona
Oynkuwms ['puna 3anaun upuxiie A ypaBHeHus Jlanmaca B OJyIpOCTPaHCTBE.
®opmyna Ilyaccona

OcCHOBHOE CBOMCTBO 3HAaKOMOCTOSIHHBIX FapMOHUYECKUX (yHKIUH. Teopema JInyBuiis
Teopema ["apnaka y1st rapMOHHUYECKUX (DYHKIUN

ITorennuans! npocroro u ABoiHoro cios. [Ipocteiimue cBoiicTBa, GopMyIbl Ui CKauKa
Ceenenue 3anau Jupuxie u HeliMana k uHTErpanbHbIM ypaBHeHUAM. [Ipumenenue
teopun Ppearonsma K perieHuro 3aaad Jupuxie u Helimana

Onpenenenne 06001eHHOTO perienus 3aaaun Jupuxie mia ypasHenus Jlamnaca u [lyaccona.
Pemienue cMeranHoi 3aauu sl ypaBHEHHsI KOJIeOaHUs CTPYHbI

O6mue cBoiicTBa cOOCTBEHHBIX (DYHKIIUI 1 COOCTBEHHBIX 3HAYEHUI

Ob6ocHoBanue Metoga Oypne

N3yuenue konebaHuss MEMOpaHBI.

[TepeBon orenku u3 100-6amibHOM B 4eThIpeX0aUIbHYIO IPOU3BOIUTCS CIAEAYIOIINM 00pazoM:



- 3auteHo — ot 60 1o 110 GamtoB (Bkirovast 10 mOOUIPHUTEIBHBIX OAJIIOB);
- He3auTeHo — oT 0 10 59 Ganmnos.

IIpumepnvie kpumepuu oyenusanus omeema Ha saveme (MOIbLKO OJis mex, KMo YUUMCs ¢ UCNOIb308aHUEM
MOOYIbHO-PEUMUH20801 CUCTNEMbl 00VUEHUS U OYEHKU YCNe8AeMOCmU CIMYOeHMO8):
Kpumepuu oyenku (6 oannax):

- 110-60 6annoe svicmasnsiemcs cmyoenmy, eciu cmyoeHm 0ajl NOJHble, PA36epHymbvle 0Omeenmbvl Ha
6ce meopemuuecKue B0ONPOCHl, NPOOEMOHCMPUPOBAL 3HAHUE (DYHKYUOHANIbHBIX B803MOJICHOCHEL,
MePMUHONIO2UU, OCHOBHBIX DJIeMEeHMO8, YMeHUe NPUMEHAmMb meopemudecKue 3HAHUs Npu 6bINOJIHeHUU
npakmuydeckux 3aoanuu. Cmyoenm 0Oe3 3ampyOHeHuti omeemui Ha 6ce OONOJHUMENbHbIe 60NPOCHL.
Ipaxmuueckas wacme pabomul 8bINOIHEHA NOTHOCMbIO Oe3 HemoYHOCmel U OUUDOK;

- 59-0 6annoe evicmasnsiemcs cmyoeHmy, eciu Omeem HA MeopemuiecKue BOnpPOCyL
ceudemenbcmeyem O HENOHUMAHUU U KpatiHe HEeNnoIHOM 3HAHUU OCHOBHbIX NOHAMUL U MemoOos.
ObHapyxcusaemcs omcymcmeue HABbIKOE NPUMEHEHUs. Meopemudeckux 3HAHULL Npu 6bINOJHEeHUU
npakmuyeckux 3a0anuti. Cmyoenm He cMo2 omeemumy Hu Ha 00UH OONOJIHUMENbHbI 8ONPOC.



3aganus 11 KOHTPOJIbHOI padoThl Nel

1. Pemmwts 3anauy Komu:

3uX-4UY+e4X+3yu=o

2. Pemuts 3amauy Komu:
3uu+u: -2Uz: =X+Y,

3, Pemmmmts 3agauy Komm meTomom dakTopusamnmm:

Suxxx + 2uxxy - UXyy - 2uyyy =0,
u(x, 0,z) = x(z - 1).

4, OnpenenuTb TUI ypaBHEHUS:

Uxy+Uyz+Uuxz-3x2 uy+ysinxu+xe Y=o
Kpurepuu oneHku

[TokasaTenb OlCHKH Pacnipenenenue 6amios
He Beimonuens! nyHkTHI 1 -4 0
Boimonnensr nmyHkToI 1,2 unu 3, 4 14
MaxkcumanbHbIi 0an 5

3aanust 1J151 KOHTPOJIbHOM padoThl Ne2

1. OHpe,I[eJ'II/ITb THUITI CUCTCMBI.
M +Vv+7U-2u=0,

x y
H y .
mu +3v +31u +v-e “sinx=0.

m X Yy
2. HpI/IBeCTI/I YpaBHCHHEC K KAHOHUYCECKOMY BUY:

XX-2uXy+uyy+aux+buy+gu=0.

3. ChopmynupoBaTh 3a7ady O MaJbIX MPOJOIBHBIX KOJEOAHHSX YIPYroro OJHOPOIHOTO CTEPIKHS
nepeMeHHoro ceuenus S = S ( X) mHb! | mpy mpou3BONBHBIX HAYANBHBIX YCIOBHUSX JUIS CTy4ach
a) cTepskeHb UMeeT (OpMy yCedeHHOro KoHyca ¢ paguycamu ocHoBanuii Fu R (r <R),
KOTOPBIC 3aKPEILICHBI )KECTKO.
b) konern crepxus X = Q 3akpemien ynpyro, a konen X = | , naunnas ¢ momenta t =0,

MIpUIIOKEHa Tpo1osibHas cwiia F (t) Ha eIMHUITY TIJI0MIAIu CEYCHHUS.

4B nomnoce 0 <x<1,t>0 musa ypaBHeHus Uff =a UXX pEIIUTh CMEUIAHHYIO 33/1a4y C

YCIOBUSAMHU:



u(@,t)y=u(l,t)=0,
u(x,0=0,u(x,0)=sin x.

Kpurepun oueHku

ITokazaTenb OICHKH Pacnipenenenne 6amios
He BeimosiHeHb! yHKTHI 1 -4 0
Boinonnensr nyHkTol 1,2 unu 3, 4 1-5
MakcumanbHbIH 0aI 10

3aaHus AJ151 KOHTPOJIbHOM padoThl Ne3
1. Bmomoce 0 <X<|,t>0 mus ypaBHEHMS Ut =a UXX pelIuTh CMENIAHHYIO 33J1auy C

ycaoBusivu: U (0, t)=u(1,t)=0,u(x,0)=Ax.
2. Haiitu pemenue ypasaenus Jlamiaca B momynonoce 0 < x <I', 0 <y < | coorseTcTBEHHO MO
KPaeBbIM YCIIOBUSIM

Kpurepun oueHku

[TokasaTenb OICHKH Pacnipenenenue 6amios
He Beimonnens! nyHkToI 1 -4 0
Boimonnensr nyHkToI 1,2 unu 3, 4 1-5
MakcumanbHbIi 0asn 10

3aganus A0 1oMamHeil padboTbl

B 4 cemectpe cTyneHTy npencTaBiseTcst JOMAIIHA padoTa Mo KaXJI0My U3 TpeX MOIYJIEH.
Kaxnas nomainsas padoTta coCTOUT U3 2-X 3aJjaHui. 3aiaqa CYUTaeTCs PaBUIIbHO PELICHHOM,
€CIIH CTYAEHTOM IIPUBEAEHO NOAPOOHOE U MOJIHOE €€ PEIICHHUE.

Tunosoe nomamuee 3aganue 1 (moayJs 1)
1.beckoHeuyHOI cTpyHE coOOIIaeTCsl onepeyHas HauaiabHasi CKOpocTh V°=CONSt Ha UHTEpBae
(-1,1), mpu a=1. Pemute 3a1a4y 0 KOJIEOAHUSIX CTPYHBI.

2. [TonyGeckoHeuHasi CTpyHa C AKECTKO 3aKPEIJICHHBIM KOHIIOM BO30YK/IeHa HauyalbHbIM
OTKJIOHEHHEM, OTIIMYHBIM OT HYJIs, Ha oTpe3Ke (¢,3¢), UMerouM (opMy JTIOMaHOH ¢ BEpIIMHAMU
¢, 2¢,3¢c. Haueptuth nipoduiib CTpYyHBI IIsi MOMEHTOB BpeMeHH ti;=cv/2a, v=2,4,6.

Kpurtepun onenkn

[Toka3zatenb OLEHKH Pacnpenenenue 6amios
He BbINOIHEHBI TYHKTHI 1 1 2 0
BoinonHensl myHKTHI 1 nam 2 1
MaxkcuMabHbIH Gast 2




Tunosoe nomaiiHee 3aganue 2 (MoayJb 2)

1.HaiiTu nmoteH11an npocToro ciiost, pacipeeIeHHOrO ¢ MOCTOSHHOM IJIOTHOCTBIO Ha cdepe

paauyca R.

2. BeIaucanuTs moTeHIIAAN obbeMa JUIA O1apa pajanyca R, C SaﬂaHHOﬁ IMOCTOSTHHOM INTIOTHOCTBIO.

Kpurtepun onenkn

Tloka3arenpb oleHKHU

Pacnipenenenue 6ainos

He BbInOIHEHBI TyHKTHI 1 1 2 0
BoinonHensl nyHKTHI 1 niam 2 2
4

MaxkcuMabHBIA OaJLt

Tunosoe nomamHee 3aganue 3 (MoayJab 3)

1.PemuTh 33129y 0 CBOOOMHBIX KOJIeOaHUSIX OJHOPOIHON Kpyriioid MemOpaHsl paauyca R,

3aKpeIUICHHOM 110 Kparo, €CiIM HayalbHOe OTKIOHEHHE HMeeT Gopmy mapaboriona BpalleHus, a

HayaJibHasi CKOPOCTh paBHA HYJIIO.

2. PemuTh 33129y 0 CBOOOIHBIX KOJICOAHUSX OJHOPOIHOM Kpyriioi MeMOpaHsl paanyca R,

3aKpeIICHHOM 10 Kparo, eIk HadallbHOe OTKIIOHeHHe uMeeT ¢opmy (), a HavaabHas CKOPOCTh

u3MeHseTcs 1o 3akony F(r).

Kpurepun onenkn

Tloka3arenpb oLleHKHU

Pacnipenenenue 6ainos

He BbInoaHEeHBI TyHKTHI 1 1 2 0
BoimonHensl myHKTHI 1 niam 2 2
4

MakcumanbHbIH 0aut

B 4-m cemecTtpe cTyIeHTY NpecTaBIsieTcs ayiuTopHast padoTa Mo KaxJIoMy U3 Tpex Moayien. Kaxnas

3agaHus 1019 ayANTOPHOH PadoThI

ayuTOpHas paboTa COCTOMUT U3 JIBYX 3aJaHuil. 3ajaya CUUTAeTCs MPaBUIBHO PELLIEHHON, €ClIn
CTY/IEHTOM IPUBEICHO MOAPOOHOE U MOJIHOE €€ PELICHHE.

Tunosoe ayauropHoe 3aganue 1 (moxyJs 1)

1. Pemmmth 3a1a4y 0 pacpocTpaHeHHE TeIUia B TOHKOM OJHOpoaHOM creprxkHe januHbl | (0<x<I)
,00KOBast MOBEPXHOCTh KOTOPOTO TEIUIOM30JIMPOBaHa, a KoHIbl X=0, X=| noanepxuBaroTcs npu

HYJIEBOU TEMIIEPATYpE.

2. JlaH TOHKU# OTHOPOHBIN cTepxkeHb, nHbI | (0<X<I), GokoBas MOBEPXHOCTH KOTOPOTO

Teron3onupoBana. Haiiti pacnipeenenue temmepaTypbl U(X,t) B cTepikHE, €CITH KOHIIBI CTePIKHS

TCIITION30JIMPOBAHBI.

Kpurepun onenkn




IToka3zaTens oLieHKH

Pacnipenenenne 6amios

He BpimosiHeHBI TyHKTHI 1 1 2 0
BoinonHensl myHKTHI 1 niam 2 1
MakcumanbHbIi Gasut 3

Tunosoe ayauropHoe 3ajanue 2 (MOayJb 2)

1. an ogHOpOaHBIH mIap paguyca R ¢ neHTpom B Hauane koopauHaT. OnpeneauTb TeMIIeparypy
BHYTpHU Il1apa, €CJIM €r0 BHEIIHSSA MOBEPXHOCTh MOACPKUBACTCS IIPU HYJIEBOM TeMIeparype, a
HayalibHasl TeMIepaTypa 3aBUCUT TOJIBKO OT PACCTOSIHUS OT LIEHTpa IIapa.

2. Jlana ToOHKasi OTHOPOAHAS MPSMOYTOJIbHAS IJIACTHHKA, KOHTYP KOTOPOU MOAIEP)KUBAETCA MTPH

HyJNeBoil Temrieparype. [lnacTunka 3akpernieHa o KOHTypy, HaualabHOE pacipeielieHIe TeMIepaTyphl

3a/1aHo U TpeOyeTcs OMpeeNIuTh TEMIEpaTypy IJIACTUHKY B JIt000i MOMEHT BpeMeHu t>0 , B

IpCAIIOJI0KCHUN, YTO TEMI0BOKH 0OMeH MCXKOYy OOKOBOM IMOBCPXHOCTHIO IINIACTUHKU C Oprn(anmeﬁ

Cpelof OTCYTCTBYET.

Kpurepun onenkn

Tloka3arenpb oLleHKHU

Pacnipenenenue 6ainos

He BbInoOIHEHBI TyHKTHI 1 1 2 0
BoinonHensl myHKTHI 1 niam 2 3
MaxkcuMaibHbIi Gau 6

Tunosoe ayguropHoe 3aganue 3 (MmoayJb 3 )

1. Pemuts 3amgauy Jupuxie nis ypaBHenus Jlamnaca B kpyre, paauyca =1, npu ycioBuu, 4To

u(1,t)=cosq.

2. Pemuts 3amauy Jdupuxie qist ypaBHenus Jlamnaca B kpyroBoM kousblie (1<r<2), npu ycioBuH, 4TO

u(1,t)=ve=const, u(2,t)=v>= const.

Kpurepun onenkn

Tloka3arenpb OLlEHKHA

Pacnipenenenue 6anos

He BbINOIHEHBI TyHKTHI | 1 2 0
BoeimmonHensl myHKTHI 1 nian 2 3
MakcumMasbHbIi Gast 6




Y4eOHo-MeTOoAMYECKOEe M HH(POPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI

5.1. IlepeyeHb OCHOBHOII U 10TIOJIHUTEIbHON y4eOHOM JIUTepaTypbl, HeOOX0AMMOM 1J1s1 OCBOCHUSA
AUCHMILTUHBI

OcHoBHas JuTepartypa:

1. Juddepennmanbable U UHTErpalbHble ypaBHEHU. BapuaoHHOe MCUUCIIeHHE B IPUMEpax U
3ajavyax [DaekTpoHHbIi pecype] / Bacumbea A. b. — M. : ®usmatnur, 2005 .— 214c. — ()
— JlocTym K TEKCTY 3NEKTPOHHOT'O M3/1aHUSI BO3MOXKEH uepe3 DICKTPOHHO-ONOINOTEUHYIO
cucreMy "YHuBepcuterckas oudimoreka online" .— ISBN 5-9221-0628-7 .—
<URL:http://www.biblioclub.ru/book/68123/>.

2. EwmenbsHoB, B.M. YpaBHeHus marematudeckoid pusuku. [IpakTukym 1o pemeHuto 3anad / B.
M. EmenbsnoB, E. A. Peibakuna. — CII0.: Jlans, 2008. Touka mocTyma:
http://e.lanbook.com/view/book/140/

3. VYpaBHeHHs MaTeMaTHYECKOH (U3HKH [ DneKTpoHHBIH pecypc] / Bnagumupos B. C. — M. :
®usmatiut, 2008 .— 201 ¢. — JlocTyn K TEKCTY 3JEKTPOHHOTO U3aHUsl BOZMOXKEH Yepes
OeKTPOHHO-OMOIMOTEUHYIO CUCTEMY «Y HUBepcHuTeTcKas Oubanoreka online .— ISBN 978-
5-9221-0310-7 .— <URL:http://www.biblioclub.ru/book/68126/>.

JlonoTHUTeILHAS JTUTEpPaTypa:

4. Amnpnpees, Anexcannp Hukonaesuu. M30paHHbIe ri1aBbl TeOpuH (G GepeHIIaTbHBIX
ypaBHeHuit [Tekcr] : yuebnoe nocodbue / A. H. Anapees ; KemepoBckwuii roc. yH-T. -
Kemepogo : [6. u.], 2012. - 111 ¢. http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=44307

5.2. Illepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET» U
NPOrPaMMHOI0 o0ecre4eHnsl, He0OXOAUMBIX /ISl OCBOCHHS M CHUILTHHbBI

.2. llepeyenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAUMOHHOMH ceTH « UHTEepHeT» H
NMPOrpaMMHOIo odecriedeHusi, HeOOXOAUMBIX /1JI51 OCBOEHHS TH CHUTIIHHbBI

CobcTBeHHas Perucrpanus
AIIEKTPOHHAS ., B bubnuoteke
ABTOPHU30BaHHBIN
ONEeKTPOHHO- O0nOIMoTEeKa yUeOHBIX U OCTYII 110 bamlV,
O6ubnuoTeyHas HayYHBIX 3JIEKTPOHHBIX Y ., TabHEeUINT PR
o apoJIio U3 JII000H https://elib.bashedu.ru/
cucrema «9b W3JIaHui, KoTopas JOCTYT U3
TOYKH CETU .
baml'V» BKJIFOYAET U3IAHUS 000U TOUKU
WNHTepHer

IIpenoaBarenen CeTH
bamly HNurepHer


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

Peructpanus

. M3 CeTu
DIEKTPOHHO- ABTOPHU30BaHHBIN by
OnoIMoTeyHas [TomrotekcToBas B[  moctyn mo -, 1% it
2/cucrema y4eOHBIX ¥ HAyYHBIX  [apOJII0 U3 000U OCTYII 13
«YHUBEPCUTETCKAsA DJIEKTPOHHBIX U3aHUI TOYKHU CETU y
. 110001 TOUKH
6ubnmorteka online» WuTepuer
CeTH
HNutepuer
Perucrpanus
., U3 CeTu
DIEKTPOHHO- ABTOPHU30BaHHbBIN
baml'V,
OnoIMoTeyHas [TonnorekcroBas b/l  poctym mo N
., aJbHEeUIINN
3icucrema y4eOHBIX ¥ HAyYHBIX  [apOJII0 U3 000U OCTYI I3
W3/1aTeNIbCTBA SJIEKTPOHHBIX U3/IaHUNA TOYKHU CETH T
000U TOUKU
«JIaHb» NutepHer
CeTu
HNutepner
00IIePOCCHICKHIA
MaTeMaTHYeCKHU
nopTai
-JIeKTPOHHBIN
katanor Hb Keml'Y
Hayunas
AJIEKTPOHHASI
OoubanoTeka
HJIEKTPOHHAS
Ooubnnoreka
MEXaHUKO-
MaTEeMaTU4eCKOro
dakynbrera MI'Y
Hogas snexrponnas
OoubamoTeka
DenepanbHbIN
NOPTajl POCCHUICKOTO
o0pazoBaHus

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

6.MaTepI/IaﬂbHO-TeXHI/I‘IeCKaﬂ 6333, HeoOXoauMast 1J1sl OCYyHIECTBJICHUSA 06pa3OBaTean0r0

npouecca 1mo TMCuMIInHe

HauMeHoBaHMe cCIENHATbHBIX®
NOMEIeHUH ¥ MOMelleHUu IS
CaMOCTOSITEJbLHON padoThI

OCHAIEHHOCTH CNIENHAJbLHBIX OMEIEHNH 1
NoMelleHMil VI CAaMOCTOSATEILHOMH padoThl

Ilepeuensn
JIMIEH3HOHHOT 0
MPOrpaMMHOI0

o0ecmeyeHmsl.
PexBu3uTHI
MOATBEPKAAI0IIEr0
JOKYMEHTAa

1. yuebnasn ayoumopus ona npoeeoenus
3anamuii JIeKYUOHHO20 muna:
ayauropun Ne 501, 530 (¢pusmar xopmyc -
yuebHoe).

2. yuebHasn ayoumopus 01sa npoeedeHus
3anamuii cemMunapcKozo muna:
aymutopun Ne 531,526 (¢pu3mar xopmyc -
yueOHOE).

Aynurtopus Ne 501
VYuebOHas Mebelb, 10CcKa, IIEPCOHAIBHBII KOMII. 1
cucteMusbIi 650k /Core 15-4460(3.2)/CIGABAYTE
GV-N710D3-1GL/4Gb, I1pesenrep Logitech
Wireless Presenter R400 (210134000003592),
npoektop Sony VPL-DX270, sxpan pydHoit
ViewScreen Lotus 244x183 WLO-4304

Aynutopus Ne530

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade.
Horosop Ne 104 ot
17.06.2013 r. JInnen3uu
OeccpovHEIe.

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. yuebnan ayoumopus 0as npoeedenus
2PYnnoewix u UHOUBUOYAIbHBIX
Koucynvmayuii:  aymutopun Ne 501,
530,526

4. yuebnaa ayoumopusn O0na meKyuiezo
KORmpons u RPOMENCYMOUHOI
ammecmayuu: aynuropun Ne 531, 526
(pm3mar xopmyc - yuebHOE).

5. nomewenun Ona camocmosamensnoil
pabomer: dutanbHbli 321 Ne 2 (pusmar
KOpHyc - yaeOHoe).

VYyeOHas MeOenb, T0CKa HACTEHHAsT MEIoBast
Aynutopust Ne531

Yuebnast MeOenb, JOCKAa HACTEHHAST MEJIOBAsI,

MyabTEMEARa-poekTop Sony VPL-EX120, XGA,

2600 ANSI, 3,2 xr, HOTOJIOYHOE KpPEIUICHHUE IS

npoexTopa (2101068302), nocka ayautop. JJA32.
Aynuropus Ne526

YuebHast MeOenb, JOCKAa HACTEHHAST MEJIOBas

YuraabHbIH 3271 Ne2
VYuebHas Mebelb, yaeOHO-HArTISTHBIC TOCOOUS, CTCH]T
o MOXKaPHOM 0e301acHOCTH, MOHOOJIOKH
CTallMOHAPHBIC — 8 1T, mpuHTep — 1 mT., ckanep — 1
IIT.

JHorosop Ne 114 ot
12.11.2014 r. JInuenzuu
OeccpoyHEbIe.




[Tpunoxenue Ne 3.1
Maket paboueii mporpammsl
JTUCITUATITAHBI (MOTYJIs)

MHWHOBPHAYKH POCCHUHN
OI'bOY BO «bAIIKUPCKUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»

®AKYJIbTET MATEMATUKU Y THOOPMAILIMOHHBIX TEXHOJIOI' MIA

COJEPXKAHUE PABOYEM ITPOI' PAMMBI

JUCUUIUIMHBL JInHeliHble ¥ HennHeiHble ypaBHeHUs! Gu3uky Ha 4 cemecTp
(HaMMEHOBaHUE IUCLUIUIMHBI)

oYHas
dhopma oOydeHust
Buna pa6otsl O0BLeM TUCHUIITHHBI

O6mas tpynoemkocts aucuuruinabl (3ET / gyacos) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPeIo aBaTesem:

JIEKIIUH 32

MPAKTHYECKUX/ CEMHUHAPCKUX

1a00PaTOPHBIX 32

npyrux (TpynmoBasi, MHIUBUIyaJdbHasi KOHCYJIBTAIIUS U UHBIC BUJIBI
y4eOHO eI TEeNbHOCTH, TPEIyCMaTPUBAIOIINE pad0Ty 00yJYarOIIUXCs €
npenogasarenem) (OKP) 0,2
Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYIO0 paboTy odydaromuxcs (CP) 43,8
Y4eOHbBIX YacOB Ha MOJITOTOBKY K
sk3ameny/3auety/nuddepennupoannomy 3auery (Kontposns)

®opma(bl) KOHTPOJIS:
3ayeT 4 cemecTp



®dopma TEeKyIIEero

dopma H3ydeHHUsT MAaTEPUAIIOB: JICKIUH, o KOHTPOJIS
CHOBHAas U
MPAKTUYECKHUE 3aHITHS, CCMUHAPCKHUE 3aHSITHSI, OTIONHHTE/bHAS 3a1aHus 1Mo YCIIEeBACMOCTH
Ne TeMa 1 conepKanme Ja00paToOpHBIE padOThI, CAMOCTOSATEIIbHAS HTepaTypa CaMOCTOSITENHHON (KOJUTOKBUYMBI,
/1 paboTa 1 TPYAOEMKOCTh (B Yacax) ’ pabote KOHTPOJIbHBIE
peKOMeHIyeMasi CTyACHTaM
CTYJICHTOB paboThl,
(HOMEpa U3 crHCcKa)
JK | TIP/CEM 7P CP L
TECTBI U T.II.)
2 3 4 5 6 7 8 9
Baenenue 2 2 0 8,1 1-4 2.2,2.3.,2.4,2.11 | KonrpoasHas pabdoTa,
aynutopHas padora,
JIOMAIITHsS paboTa
2. | YpaBHeHUS 6 6 0 12,3 1-4 12.36 12.37, | KonTponbHas paboTa,
TUNIEPOOINIECKOTO TUIIA 12.38, 20.1, 20.2, | ayautopHas paboTa,
20.6, 20.9, 20.14, | nomamHss paboTa
20.15, 20.16
3. | YpaBHeHus 8 8 0 13,2 1-4 13.5, 13.6, KonTpomnpHas padora,
napaboIMYeCKOro THUIIA 13.7, 20.40, ayauTopHas pabora,
20.41, 20.45 JoMalrHssi padbora
4. | YpaBHeHus 8 8 0 51 1-4 16.1, 16.2, 16.3, KonTponpHas padora,
SINIANTHYECKOrO THIIA 16.4, 16.5, 16.6, ayIuTOpHAas padoTa,
16.7, 16.8, 16.9, JoMaITHss paboTta
16.10, 16.13,
16.20
5 Merton pa3neneHus 8 8 51 1-4 16.21, 16.22, KonTtponbHas pabora,
MepeMEHHBIX (METO/T 16.24, 16.25, aynutopHas padoTa,
®dypsbe) 16.26,20.46, JoMaITHss paboTta
20.18
Bcero uacos: 32 32 0 43,8




[Tpunoxenue Ne 3.2
Maket paboueii nmporpammbl
JTUCITUATITAHBI (MOTYJIs)
PelTHHI — IUIaH JUCUMILTHHBI

JInHeliHbIE U HEMHENHBIE YpaBHEHU (DU3UKH

(Ha3BaHME MUCHIMILIMHBI COTJIACHO pabodyemMy ydeOHOMY IUIaHy)
Hanpasienue/cnennanbaocts 03.03.01 [Mpuknaanas ¢pusuka 1 MaTeMaTHKa
Kypc 2, cemectp 4

Buabl yueOHoil 1eATEIbHOCTH bamt 3a Yucno banibel
CTYJIEHTOB KOHKpPETHOEe | 3aJaHuil | MuHUMaNbHBIA | MaKCHMaIbHBIH
3aJjaHue 3a
CEMECTP
Moayas 1.
Tekymuii KOHTPOJIb 0 10
1. Aynutopnas pabota, pabora 3
Ha CeMHHAape
2. Jlomamnsis pabora 2
Py0e:kHbIi KOHTPOJIb
KonTponbnas pabota 1 5 5
Moayas 2.
Texymmii KOHTPOJIb 20
1. AynuropHas paboTa 6
2. Jlomamusis paborta 4
Py0e:xHbI KOHTPOJIb
KonTtpomnbHast paborta 2 5 10
MogayJs 3.
Texkyuuii KOHTPOJIb 20
1. AynutopHas padota, pabota 6
Ha CEMUHape
2.Jlomainsis pabota 4
Py0e:xxHbIi KOHTPOJIb
KonTtposnbHas pabota 2 5 10
IHoompurebHbIe 0AIBI
1. CryneHnueckast omuMnuaaa 0 5
W KOHKYpC pedepaToB
2. Bononrepckas padora npu
MIPOBEACHUM OJUMITUA]] U 0 5

KOH(EpEeHIHIT

ITocemaeMocTh (02/1J1b1 BBIYUTAIOTCS U3 0011el CYMMBbI HAOPaHHBIX 0aJJI0B)

1. Ilocerenne JIEKIIMOHHBIX

3aHATUI 0 6
2. TNocemeHne MPakTHIECKUX

(ceMuHapCKUX, 1a00PaTOPHBIX 0 -10
3aHITHIN)

HTOroBblii KOHTPOJIb

3auer 0 110

Hroro 0 110
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