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AHHOTALMS

CopepxaHue Kypca COCTaBIJISIFOT YCTOSIBLIIMECS 3HAHUS O TEUEHUSX >KUJIKOCTH U ra3a, KOTOpble
JeKaT B OCHOBE COBPEMEHHBIX IIPEACTABICHMM MEXaHUKHM CIUIOIIHBIX cpen. Kypc cocrour wus
HECKOJIBKMX YacTeld. B mepBoil 4acTW paccMaTpUBAKOTCS TEUEHUS WJICAIBHON KUIAKOCTH, OCHOBY
ONMMCAaHUS KOTOPBIX COCTaBIIAIOT YPABHEHWE HENPEPBIBHOCTH, ypaBHEHHE Oiliepa M ypaBHEHHE
coxpaHeHus dHTponuu. [lomydeHO ypaBHEHME UI1 TI'PAaBUTALMOHHBIX BOJH M PacCMOTPEHBI €ro
cnencrtus. JlaH sBpucTHUecKnil BEIBOX ypaBHeHHs Kopresera-ae-Bpusa u paccMoTpens! npocTeimme
HeJIMHEIHble BOJHBI. BTOpas wacTh mnocsmeHa ydery 3(@ekToB 0O0yCIOBIEHHBIX BSA3KOCTBIO
xuakoctu. [lan BeiBox ypaBHeHus HaBbe-CTOkca M M3yuyeHBI HEKOTOpBIE €ro cieAcTBUsA. OnucaHsl
TUNAYHBIE IPUMEpPbl TEYEHUU BA3KOW MKUAKOCTH, A TaKXKe 3aTyXaHHE TIPABUTALMOHHBIX BOJIH.
Bonpochkl ycTOWYMBOCTH TEUSHHA JKUAKOCTH OOCYXKIAIOTCS B TPETEH 4acTH Kypca, TIe JaHa oOImas
[IOCTAaHOBKA 3a/layd 00 yCTOMYMBOCTH TEUEHUH U PACCMOTPEHBI HEKOTOPbIE MHTEPECHBIE MPUMEPHI
MOTEpU YCTOMYMBOCTU Te€4eHUU. Bo3HMKHOBEHHE TypOyJIEHTHOCTU 00CYX/IaeTcsi B UETBEPTOM YacTH
Kypca. M3mararorcsi OCHOBHBIE IPEACTaBICHUS O TypOYJIEHTHBIX TEUEHUAX, O TypOyJEHTHOM Clele U
TypOyJIeHTHOH cTpye. Borpocsl nepeHoca Tema B )KUAKOCTH pacCMaTPUBAIOTCA B MATON YacTH Kypca.
CdopmynupoBanbl o0uMe ypaBHeHUs nepeHoca teruia. [loyueHo ypaBHEHUe A TeMIeparypbl U
HallleHbl ero peleHus Ui NpocTermux oObekToB. PaccMoTpena Temsonepeaaya B JJaMUHAPHOM U
TypOyJIEHTHOM IOTPaHUYHOM cioe. J[aH BBIBOJ ypaBHEHHH CBOOOJHOW KOHBEKLIUH U PACCMOTPEHBI
IIpUMEPBbl KOHBEKTUBHOW HEYCTOMYMBOCTH. M3y4eHMIO 3BYKOBBIX BOJIH IIOCBAIIEHA IIECTas 4acThb
Kypca, B KOTOPOH MOJy4E€HO BOJIHOBOE YPAaBHEHHUE U HAWJIEHBI €TI0 PELICHUs B PA3JIMYHBIX YCIIOBHSIX.
N3yueHo n3itydyeHue, paccestHue U MOIJIONICHUE 3BYKOBBIX BOJH. BO3HMKHOBEHME U pacpOCTpaHEHUE
yAapHBIX BOJH H3ydaeTcsi B ceAbMOM 4YacTu Kypca. IlomydeHo ypaBHeHHE yAapHOUW anuadartsl,
paccMOTpeHbl  yJapHble BOJHBI MajJol W OONbIIOW WHTEHCUBHOCTH, OIMCAHO OJHOMEPHOE
aBTOMOJEIIBHOE TEYEHHUE U OJTHOMEPHBIE NIPOCTHIE BOJIHBI PuMaHa.

JUis OCBOEHMS Kypca CTYAEHT [OJ/DKEH BIaAECTh METOJAMM MaTEMaTUYECKOrO aHaln3a,
BEKTOPHOTO M TEH30PHOT0 aHaJln3a, TEOPUU OOBIKHOBEHHBIX AW(p(EepeHIUaNbHBIX YPaBHEHUH H
mudQepeHInanbHbIX ypaBHEHH B YAaCTHBIX MPOU3BOJIHBIX, TEOPUH (PYHKLIUU KOMILIEKCHOTO
[IEPEMEHHOT0, a TaK)Ke 0A30BbIMU 3HAHUSIMU MEXAHUKH U TEPMOAMHAMHUKH.

1. IEJIV U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILIUHBI

Kypc «['maporazonnHaMukay 3HAKOMUT CTYACHTOB C OCHOBAaMHU TEOPUHU TCUCHUS JKUJIKOCTCH U
razoB. OCHOBHOE€ BHHUMAaHHE yJENsACTCS MOJAPOOHOMY pacCMOTpeHHIO HambOosee (yHIaMEHTAIbHBIX
Mozeneil u 3(h(eKkToB, TaKUX Kak HEC)KMMaeMas XUAKOCTb, UAealbHas >KUJIKOCTh, MJICANbHBIN Ta3,
TEUCHHE BSI3KUX OKUAKOCTEH, yJIapHble BOJHBI, (UINYECKUE MEXAHU3Mbl BO3HHKHOBEHHUS
TypOyneHTHOCTH. Llenb Kypca cOCTOUT B TOM, YTOOBI AaTh CTYACHTY IOCTATOYHO HMIMPOKHUNA MaTepuall
II0 OCHOBaM I‘I/IIIpOFaSOI[I/IHaMI/IKI/I nu paSBI/ITL B HEM 6a3OBBIC HaBbIKH, HCO6XOI[I/IMBI€ JJIA Haquo-
HCCIIeIOBATEIILCKON pabOTHI B IAHHOM 00JIaCTH.

2. MECTO YYEBHOW JUCIHHUILIJIMHBI B CTPYKTYPE OOII BO



Y4eOHO-MeTOIMUYeCKU KOMILIEKC 10 Kypey "I'maporazonmHamuka" mpeiHa3HAuyeH s
CTYACHTOB (haKyJbTeTa OKCIEpPUMEHTAIbHOM U Teopernueckoi ¢usukun HUAY MUOU. Kypce

OJIHOCEMECTPOBBIM.
3HaHu,

[IOJIyYEHHbIE TNPHU H3YYEHHH Kypca, IOMOTYT CTYJEHTaM B OCBOEHUHM Kypca

(1)1/13qu01<0171 KHMHETHUKH, a TaKXeE 6YJIYT MOJIE3HbBI TIPU M3YUCHUH CICUHUAJIIBHBIX OWUCHHWILIWH,

OTHOCAIIHNXCA K (1)I/ISI/IKC KOHACHCUPOBAHHOI'O COCTOSAHUA, (1)I/ISI/IKC IJ1a3MbI U DJICKTPOAWMHAMMKE.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITVNTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETEHIIH:

KOI{ U HAUMCHOBAHUEC KOMIICTCHII

VKE-1 [1] — CnocoOeH ncIonbp30BaTh
3HAHHS €CTECTBEHHOHAYYHBIX
AUCHUIUINH, IPUMCHATH MCTOAbI
MaTEMAaTHYECKOrO aHaIn3a U
MO/ICIIUPOBAHUS, TCOPETUICCKOTO U
9KCIEPUMEHTATIBHOTO HCCIIEOBAHUS
B IIOCTABJICHHBIX 3a1a4yax

[MpodeccnonambHbie KOMIETCHIIMA B COOTBECTBUU C 3aJadaMd H

3HaHUN) PO ECCUOHATBHON AESITEIbHOCTHU:

Kon n naumeHnoBaHue WHIUKATOPA JOCTHKEHUS
KOMIIETEHIIUN
3-YKE-1 [1] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JIUCUUIUIHH, METOIBI
MaTeMaTHUYeCKOr0 aHallu3a U MOJICITUPOBAHMUSI,
TEOPETHYECKOT0 M IKCIIEPUMEHTAIIBHOTO HUCCIICIOBAHUS
V-VYKE-1 [1] — ymeTh: UCIoOnIb30BaTh MAaTEMAaTHUECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKCHHSIX, PACCUUTHIBATH
OCHOBHBIE YHCJIOBBIC XapPAKTEPUCTUKHU CITyYalHBIX BEJIMYUH,
periaTh OCHOBHBIC 33/1a4i MAaTEMaTHUISCKON CTaTUCTHKH;
peniaTh TUMOBBIC pacUeTHBIC 3a/1a4u

B-YKE-1 [1] — BnaneTs: MeTOJaMH MaTEMAaTHYECKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOJJaMU PEIICHUS 3a1a4
aHaJM3a U pacueTa XapaKTEPUCTHK (PU3UIECKUX CHCTEM,
OCHOBHBIMH ITPUEMaMH 00pa0OTKH IKCIIEPUMEHTAITEHBIX
JTAHHBIX, METOIaMH pa0OThI C TPUKJIATHBIMUA ITPOTPAMMHBIMHU
MPOAYKTaMH

o0bekTamMu (00IacTIMU

3anaua
npogeccuoHaIbLHOM
nesteabHocTu (311]1)

N3ydenue u
CUCTEMAaTU3ALM] HOBBIX
Hay4YHBIX PE3YyJIbTaTOB,
Hay4YHOMU JIUTEPATYpPBI
WJIY HAY4YHO-
HCCIIEA0BATEIIbCKUX
IIPOEKTOB B
COOTBETCTBUU C

O0BeKT NI
00J1aCTH 3HAHUSA

Hayuneble ctatbs u
TE3UCHI
KOH(epeHui,
Hay4YHO-TEXHUYECKHUE
OTYETHI,
OIyOJINKOBAaHHBIE
pe3yabTaThl HAYYHBIX
HCCJIeIOBaHUM,

Koa u HauMeHOBaHMe
npogdeccuoHaIbLHOU
KOMIIETEHIIMH;
OcHoBaHue
(mpogeccHuoHAIBLHBIH
cranaapr-I1C, ananu3
OnbITA)

ay4YHO-HMCCJIEA0BATEIbCKUI

ITIK-1 [1] - Crocoben
cobupaTh, 00padaThIBaTH
Y MHTEPIIPETUPOBATH
pe3yNbTaThl HAYYHBIX
HCCIIENOBAaHUI B 00J1acTH
MIPUKIIATHON
MaTeMaTUKH U
UHOOPMAITMOHHBIX

Koa u HauMeHOBaHMe
HHINKATOpPA
JOCTHKEHUS
npogeccuoHaIbLHOM
KOMIIETEHI[M U

3-I1K-1[1] - 3HaTh
OCHOBHBIE METO/IbI
HAY4YHOT'O ITO3HAHM,
MeToIbl cOopa U
aHaiM3a uHpopmanuu;;
V-IIK-1[1] - ymets
aHAJIM3UPOBATh
UH(OPMALIUIO, CTPOUTH




npoduieMm
npo¢ecCuOHATBHON
JeSITeIbHOCTH.

Pazpabotka
MaTeMaTHIECKUX
MoJIeNel, aIrOpUTMOB
Y METOJIOB IS
peleHHsl pa3InYHbIX
3amad.

COOTBETCTBYIOLIAS
JIOKyMEHTAIUSI.

Maremarnueckue
MOJIETIU U
AJTOPUTMBIL.

TEXHOJIOTUN

OcHosaHue:
[TpodeccrnonanpHBIM
crangapt: 40.011

[IK-2 [1] - Criocoben
IMOHMUMAaTh, IPUMCHATHL U
COBEPILIEHCTBOBATh
COBPEMEHHBII
MaTeMaTHYCCKUI
ammapar

OcHosanue:
[IpodeccuonanbHbIit
craugapt: 06.001

JIOTUYECKUE CXEMBI,
WHTEPIPETUPOBATH
pe3yabTaThl HAYYHBIX
HCCIEIOBaHNH,
KPUTUYECKU MBICIUTD,
CpPaBHMBATh PE3YyJIbTATHI
Ppa3IUYHBIX
HCCIEIOBaHNH,
¢dbopmHpoBaTh
COOCTBEHHYIO TTO3HUITHIO
B paMKax
paccmaTpuBaemMoit
3a/1a4u;;

B-TIK-1[1] - BmageTs
HaBBIKAMU pabOTHI C
Hay4YHOU JIUTEPATYPOU
Y HaBBIKAMH
WHTEPIpETAIN
pEe3yIbTaTOB HAYUYHBIX
HCCIICIOBAHUM;
3-1IK-2[1] - 3HaTh
COBPEMEHHBII
MaTeMaTUYECKHUI
anmapar,
UCIIOJIb3YEMBIH MpU
OTIMCaHUH, PEIICHUU U
aHaJIN3€e pa3IuYHbIX
INPUKIIATHBIX 3a7a4;
V-IIK-2[1] -
UCIIOJIb30BaTh
COBPEMEHHBIN
MaTeMaTUYECKUI
amnmapar ass
MOCTPOEHHUS
MaTEeMaTUYECKUX
MOJIEJIEH U aJITOPUTMOB
PELICHUS Pa3IMYHbIX
INPUKIIAHBIX 3a7a4;
B-IIK-2[1] - B1ageTh
HABBIKAMH MPUMEHECHHUS
COBPEMEHHOTO
MaTeMaTH4eCKOTo
ammapara Jsis
HOCTPOEHHUS
MaTeMaTHYECKUX
MOJIEJIEH Pa3INnYHbIX
MPOILIECCOB, JUIS
00paboTku
9KCIIEPUMEHTAIbHBIX,
CTATUCTUYECKUX U
TEOPETUUECKHUX
JAHHBIX, JJIs




pa3paboOTKU HOBBIX
AJITOPUTMOB U METOO0B
UCCIICTOBAHMS 3a/1a4
PA3JIMYHBIX THUIIOB

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonansHoe
BOCIIMTaHHE

[IpodeccuonanbHoe
BOCIIHTaHUE

3agauym BocriuTaHus (Kox)

Coznanue ycioBHi,
00ecIeynBaromux,
(dbopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCHOHATBHBIN BHIOOD,
npodeccuoHanbHOE Pa3BUTHE U
po¢eCCUOHAIBHBIC PEIICHHS
(B18)

Co3znanue ycioBui,
00ecIeunBaronnX,
(bopmMHpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYpBI
MOKCKA HECTAHIAPTHBIX HAYYHO-
TEeXHUYECKUX/TIPAKTUYECKUX
peLIeHui, KpUTUIECKOro
OTHOIIICHHS K UCCIICTOBAHMSIM
mkeHay4yHoro Toika (B19)

BocnurarenbHbBIN ITOTEHIIAAT
JUACIUATUINH

Hcnoap30BaHue BOCIIUTATEILHOTO
MOTeHIHAaNa JUCIUIINH
po(hecCHOHATEHOTO MOIYJIS ISt
(hopMHUpPOBaHMS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOC
po¢eCCHOHAIBHOE PA3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJICHTaMHU
WHIWBUTyTbHBIX 00pa30BaTEIbHbIX
TPAeKTOPUI, OPraHU3aluU CUCTEMBbI
OOIIEHUsT MEXKy BCEMHU
y4aCTHUKaMH 00pa30BaTEIILHOTO
mpoiiecca, B TOM YHCIIE ¢
HCIOJIb30BAHUEM HOBEIX
MH()OPMAITMOHHBIX TEXHOJOTHA.
1.Mcnonp30BaHUE BOCIUTATCILHOTO
MOTEHITATA TUCIUTLTAH/TIPAKTHK
«HayuHo-uccienoBaTenbcKas
pabotay, «[IpoekTHas MpaKTHKa,
«HayuHbIi1 cemMmuHap» 1uIs:

- popMUpOBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB B CITIOCOOOB
Hay4YHOTO ITO3HAHUS MUPA, PA3BUTHUS
HCCIICI0BATEILCKUX KAaUYeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHHS B UCCIICIOBATCIILCKUE
MIPOEKTHI IO 00JIACTSAM HAYIHBIX
uccienoBanui. 2.Vcroas3oBanue
BOCITUTATEILHOrO MOTEHIIHANa
mucuuiuinl "Vctopust Hayku U
nHxeHepun', "Kputnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KoMMyHuKaruu'", "BeeneHue B
cnenuaibHoCTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunblil cemunap" mis:

- popMupoBaHUs CIIOCOOHOCTH
OTJIETISATh HACTOSIIME HAYYHBIE
MCCTIEAOBAHUS OT JHKEHAYYHBIX
MOCPEJICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUpOBaHUS KPUTUUECKOTO
MBIIIJICHUS, YMEHHUSI pacCMaTPUBATh




pas3NuYHbIC UCCIIEOBAHUS C
AKCIIEPTHOH TIO3UITUH ITOCPEICTBOM
00CYX/IeHUs CO CTyIeHTaMHU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHX MPEANOCHUIOK
MOSIBIICHHSI TE€X WJIM MHBIX OTKPBITHI
Y TEOPHUH.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

IL.IT

HaunmenoBanue
pasaeiia yueOHoi
TUCHUTIINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsoi )/
JlaGopaTopHbIe
padoTsbl, 4ac.

Oo0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HepeIs)

MakcuMaJabHbIil
0aJi1 3a pazgea™*
ATTecTanus
pasaena (popma*,
HeJ1eJst)
HNuaukaropsl
0CBOEHUA
KOMIMOATAHIINIA

6 Cemecmp

[TepBsIii pa3gen

16/16/0

[\
9]

K1

o0
G
=
T

Bropoi1 paznen

9-15

14/14/0

25 KH-15 | 3-IIK-




HUmoeo 3a 6 Cemecmp

30/30/0

50

KonTpoabHbie
MeponpusitTusi 3a 6
CemecTtp

50

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** _ cymMMa MaKCHMAaJTbHBIX OaJIOB JIOJbKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U

(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o03na | Ilos1HOEe HAUMEHOBaHHE
YeHHue

KN KonTposb 1o nroram

3 3auer

KAJIEHJIAPHBIN IVIAH

| Henen | Tempbl 3anaTuii / Conep:kaHue

| Jlek., | IIp./cem. | JIao., |




" Jac. , yac. yac.
6 Cemecmp 30 30 0
1-8 IlepBblii pa3ue 16 16 0
1-2 JlunaMuka uaeaJabHON JKUIKOCTH Bcero ayiuTopHbIX 4acoB
VYpasuenue Ditnepa. YpasHenue bepnymnu. JIBymepHoe 4 | 4 | 0
TE€YCHHE U KOMIUIEKCHBIN noTeHuan. [lorenuuansHoe Ownunaiin
TeyeHue. BOJIHBI Ha MOBEPXHOCTH KUIKOCTH 0 |0 |0
3-5 Bsizkasi sKHAKOCThH Bcero ayiuTopHbIX 4acoB
VYpaBuenue HaBbe-CTokca. TeH30p BSI3KUX HANIPSKECHUIA. 6 | 6 | 0
Teuenne Ilyazeiins mo TpyOe. 3aKOHBI TOI00US U YHCIIO Ownunaitn
Peitnonbacs. Teyenue npu Manbix ynciaax PeliHombacs. 0 0 0
dopmyna Ctokca. KoneOaHus Tl B BI3KOH KHUJIKOCTH.
6-8 JlaMuHapHoe TeyeHune Bcero ayiutopHbIx 4acoB
JlamuHapHbIii citoi. [lorpaHuyHbIi CI0M NIPU JIAMUHAPHOM 6 | 6 | 0
TeueHuH. YpaBHenue [Ipanaris. Ownuaiin
0 0 0
9-15 Bropoii pazaea 14 14 0
9-10 TypOyJieHTHOCTD Bcero ayutopHbIX 4acoB
AHanu3 ypaBHEHUI T’UAPOANHAMUKY HAa yCTONYHUBOCTD. 4 | 4 [0
Ownnaitn
0 K |0
11-12 | Ten1onpoBOAHOCTDb B :KHAKOCTH. 3BYK Bcero ayiuTopHbIX 4acoB
VYpaBHEeHME IIepeHoca Telna B )kuaKocTH. Harpesanue 4 | 4 [0
JBIKYIIUXCA B )KUJAKOCTU Tel. BoHOBOE ypaBHEHHE. Omnutaiin
I[IpenomieHue, OTpaKeHHE, H3TydEeHHE U PACCETHUE 3BYKA. 0 |0 |0
13-14 | TeyeHue c:xkuMaecMoro rasa Bcero ayiuTopHbIX 4acoB
Cepx3BykoBbie TeueHus. Yucno Maxa. OqHoMepHoe TeueHue | 4 | 4 | 0
CKMMaeMOro rasa. Omnaitn
0 |0 | 0
15 YnapHbie BOJHbI Bcero ayutopHbIx 4acoB
YcnoBust Ha TpaHuUIle pa3pbiBa. Y aapHas BosiHa. AnuabaTa 2 |2 [0
['toronno. Y gapHeie BOJHBI B TOJIMTPOITHOM rase. 3ajada o Owuuaiin
HOpIIHE 0 |0 |0

COKpaH_ICHHLIC HaMEHOBAaHUS OHJIAWH OIILIU:

Oo6o03na | [losiHOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-matepuansl

AM Aynno-marepuaibl

IIp3 [Ipe3enTanmu

T Tectbl

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIIBI
nC NHTEpaKkTUBHBIN CalT

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU




B kypce ucnonb3yroTcs TpaaulMOHHBIE 00pa30BaTeNbHbIC TEXHOJOTHH, BKIIIOYAs JIEKIIUH,
YIPaXXHEHUSI U CAMOCTOSTENBbHYIO pabOTy CTYIEHTOB.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
PYOEKHOTO U MPOMENKYTOUYHOI'O KOHTPOJISI IO JUCLIUIUIMHE.

CBsa3p Mexnay (opMHUpyeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS

MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)

IK-1 3-1IK-1 3, K-8, KU-15
V-TIK-1 3, KU-8, KH1-15
B-TIK-1 3, KU-8, Kh-15

[1K-2 3-11K-2 3, KU-8, KH1-15
VY-TIK-2 3, KU-8, Kh-15
B-I1K-2 3, KU-8, K1-15

VKE-1 3-YKE-1 3, KU-8, KH1-15
Y-YKE-1 3, KU-8, K1-15
B-VKE-1 3, KU-8, KH1-15

HIkanbl oeHKU 00pa3oBaTeIbHbIX JOCTHKEHU I

[llxana KaXX70r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMTEILHO. TOroBas arrecranus 10 OUCIHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MIPEACTABISIET COO0M CyMMYy OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHCHUH
3aJjaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Htorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONIEH IIKAJIOM:

OrneHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

TpeOoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCITUILINHBI

Cymma
0ajIoB

O1eHKa «OTIMYHOY BBICTABIISETCA
CTY/ICHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWJI POTPaMMHBIN MaTepua,
HCYEPIBIBAIOIIE, TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
W3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C PAKTUKOM, HCTIONB3YET B
OTBETE MaTepHall MOHOTPapHUECKOM
JIMTEpATYyPHIL.

90-100

5 — «omauunoy

85-89 B

OLIGHKa «XOPpOIIO» BBICTABJIACTCA

CTYIEHTY, €CJIH OH TBEP/O 3HAET

75-84 C

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMyCKast
CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69

OrieHKa «yTOBJIETBOPUTETHEHO»

BBICTABJIACTCA CTYACHTY, €CJIIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O Marc€pualia,

60-64 E




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHKa «HEYI0BIETBOPHTEIHHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasuio,
«Hey0081emBOpUMENbHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpPBIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU L24 A Primer on Scientific Programming with Python : , Berlin, Heidelberg: Springer Berlin
Heidelberg, 2016

2. O S53 Introduction to Python for Econometrics, Statistics and Numerical Analysis :, : University
of oxford, 2014

3. OU K 88 MaremaTtrueckoe MOJEIUPOBAHHUE THAPOIMHAMUKY U TETJIOOOMEHA B IBUKYIITUXCS
xuakoctax : , Cankt-IlerepOypr: Jlans, 2022

4. 91 X 15 ®dusndeckue ocHOBBI MexaHUKH : , CankT-IleTepOypr: Jlans, 2022

5. 53 JI22 Teoperuueckas ¢uzuka T.6 ['mapoauramuka, , Mocksa: ®uzmatiur, 2006

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 531 X15 ®usnueckue OCHOBBI MEXaHHKH : ydeOHoe nmocodue, C. D. Xaiikun, Cankt-IletepOypr [u
ap.]: Jlans, 2008

I[TPOTPAMMHOE OBECITEYEHHUE:

CreunanbHOe IporpaMMHoe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

MeTtoauueckre peKOMEeHIallii TI0 OCBOCHHIO TEOPETUUECKOI0 MaTepuaa.

Jlis ycrnemHoro Mu3y4eHus Kypca HEOoOXOAMMO MpPUIEP>KUBATHCSA ONPEAEIEeHHOW METOIUKU
3aHATUH. OCHOBHOE YCJIOBHUE YCIIEXa — CUCTEMATUYECKHE 3aHATHUS.

JlJis yCHEeNIHOTO OCBOECHHS TEOPETUYECKOM YacTh Kypca HEOOXOAMMO PETYISIPHO TMOCeuaTh
JICKIIUU W BeCTU KOHCHEKT. [locie KakaoW JEeKIUH cleayeT BHUMATENbHO pa30upaTh JIEKIIMOHHBIH
MaTtepuan, NpU4YéM TMpPH HEOOXOIUMOCTH CIEIyeT MPOJCIbIBATE HEKOTOPHIE JIOTIOJHUTEIbHBIC
BBIKJIAJIKH, €CITM Takue ObUTM OCTaBJICHBI JIGKTOPOM JUIsl CaMOCTOSITeNbHON paboThl. Ilepen Hauamom
KOKJIOW JIEKIMM MMEET CMBICI IPOCMOTPETh KOHCIEKT, 4YTOObI YCBOEHHWE HOBOIO MaTepuaia
MPOXOJAWJIO JIydllle, TaK Kak B OOJIBIIMHCTBE CIIy4aeB W3JIO)KEHHUE OIMpAeTCs Ha MaTepual,
IIPOYNUTAHHBIN HA NPEIbIAYIIUX 3aHATHAX.

JI1st OJTHOTO OCBOEHUSI Kypca HEJIOCTATOYHO M3y4aTh JIMIIb JISKUMOHHBIM MaTepuai. B xozne
OCBOEHHMSI Kypca CIEIyeT 4YUTaTb KHWIHM, MPEAJIOKEHHBIE B CIHCKE JMTEpaTypsl IO Kypcy.
HacrosiTenbHO  peKOMeHAyeTcsl  TaKKe  HCHOJb30BaTh  JHUTEpaTypy, OOO3HAUEHHYIO  Kak
«JIOTIOJTHUTEJIbHAS), a TAaKK€ CaMOCTOSATENbHO WM C IOMOLIbIO NPENOJABaTENsl UCKAaTh U ApPYyTHe
uctoynuku. [Ipu pabore ¢ muTeparypoii moutu 6ecroae3Ho TOIBKO YUTATh MPEATIOKEHHBIN MaTepral.
CrnenyeTr mpopensiBaThb BCE WM XOTS Obl OCHOBHBIE BBIKJIAIKU. BaXXHO OCO3HaBaTh, YTO TOJIBKO
CaMOCTOSITENIbHO TMpOJIeJaHHbIE BBIKJIAJKA MPUBOIAT K NMOHMMaHUI0 Martepuana. Bce, yTo ocranoch
HEMOHSTHIM, CJIEyeT CIPOCUTh Yy MpenoaBaTes Ha OnnxaiimeM 3ansatun. Ecian gaxke nensiid paszaen
ocTajicsi HEsICHBIM, 3TO HE MOKa3aTelb BalllUX CIOCOOHOCTEH; ckopee BCEro BbI €Illle He Hayalu
3a/laBaTh BOIPOCHI cebe W APYruM. A H3Y4YHTh TEOpPEeTHYECKy (u3mKy Oe3 BOMpOCOB: 3ayem?,
nouemy?, oTKy1a? — HEBO3MOXKHO. To e KacaeTcs U pazdopa JeKIIMOHHOTO MaTepHasa.

Meroanueckue peKOMEHAALMH IS TOATOTOBKU K CEMUHAPCKUM 3aHATUAM U PELICHUIO 33]1a4.

IIporpamma Kypca M CEMECTPOBBIM KAJICHIAPHBIM IUIAH COCTAaBJICHBI TaK, YTO TEMBI
CEMUHApPCKHUX 3aHATHM CIHEQyIT 3a Temamu Jekuud. M mporpamMma Kypca, M CEMECTPOBBIM
KaJIeHJApHBIA IJIaH JIOCTYIHBI KaKJIOMY CTYJIEHTY Ha caiiTe y4eOHOro ympaBlIeHHsI YHHBEpPCUTETA.
[loa-roToBUTBCS K OYEPETHOMY CEMHUHApCKOMY 3aHATHIO - 3TO, IpPEXAe BCero, mnpopadoTarh
JEKUUOHHBI MaTepuali, COIJacHO METOAMYECKMM pEKOMEHJauusM, JaHHbIM Bble. Bce
HEBBIICHEHHbBIE BOIPOCHI TEOPUU MOKHO (M HY’KHO) 3a/1aTh MPENOAABATEN0 B Hayajle CEeMMHAPCKOTro
3aHATUs. Ha cemmHape, kak NpaBHJIO, pa3OMparoTCs BOIMPOCHl M KaueCTBEHHBIE 3a/a4M, JAIOIINE
BO3MOKHOCTh OoJiee IIyOOKO MOCTHYbL M3y4aeMblid paszznen kypca. Kpome Toro, Ha ceMuHape ydar
IIpa-BUJIBHO CTABUTh M PEIIATh 3a/1a4d, aHAIM3UPOBATh penieHue 3anad. 1o npoiaeHHol Ha ceMuHa-
pe TeMe AarTCs 3a1a4M AJIs CAMOCTOATENBHOTO (JIOMAIIHET0) pEelIeHUs. Y CBOEHUE Kypca BO MHOTOM
3aBUCUT OT OCMBICJIEHHOTO BBINIOJHEHHSI JOMAIIHETO 3a/aHus, BAYMYHMBOIO pELIEHHUS OOJBLIOro
KOJIMYECTBA 3aad.

ITpu pemenuu 3aaa4 1eaecoo0pa3HO PyKOBOACTBOBATHCS CIEAYIOIIMMU MPaBUIIaMU.

IIpexne Bcero Hy»HO XOpPOLIO BHUKHYTh B YCJIOBHE 3a/1a4y, 3alIMCATh KPATKO €€ yCJIO-BHE.



Crnenyer NpUKUHYTb, KaKh€ OCHOBHBIE 3aKOHbI M YpaBHEHHMS M B KaKUX HPUOIMKEHUSAX
CJIEyeT UCIOJIb30BaTh U 3aIMCaTh UX, I10CJIE€ YETO MONBITAThCS PELIUTD.

3aiauda qoiKHA OBITH CHavyala perieHa B MaKCUMaIbHO O0IIEeM BUJIE.

[TonyuuB pemieHre B 0OLIEM BUJIE, HYXHO MPOBEPUTH, MPABWIBHYIO JIU OHO HMEET pas-
MEPHOCTb.

Ecnu 5T0 BO3MOKHO, HCCIIE0BATh MTOBEICHUE PEIICHUS B MPEAEIbHBIX CIydasX U U300pa3uTh
XapakTep U3y4yaeMoi 3aBUCUMOCTHU I'papruecKy.

Ecnn BO3MOKHO, TP MOJIyYEHUN TOTO WJIM UHOTO PE3yJIbTaTa, CIEeIyeT yKa3aTb IPaHULbl €To
IIPUMEHUMOCTH.

Pemenue 3amad mpuHeceT HaWOONBIIYIO MOJB3Y TOJIBKO B TOM CIIydae, €CJIM BBl peEIIaeTe
3aJa4i CaMOCTOATENbHO. PemuTh 3a1auy 0e3 momoru, 0e3 MoJCKa3Kh 4acTo OBbIBaeT HEJIETKO U He
Bcerna ynaercs. Ho naxke He yBeHYaBIIMECS YCIEXOM IIONBITKM HAWTH pEIIEHUE, €CIU OHU
MpeANPUHUMAIIUCH JIOCTATOYHO HACTOMYMBO, HPUHOCST OIIYyTUMYIO IOJIb3y, TaK Kak pa3BHUBAIOT
MBILIUIEHUE U YKperursioT Boito. He ciemyer 0osTbCs HENPUBBIYHO JUIMHHBIX MaTeMaTHYECKHX
BBIKJIQJIOK, T.K. IIOJJOOHBIE <«JUIMHHBIE» 3aJayl NPUOJIMKEHBI K peajbHbIM 3a7ayaM, ¢ KOTOPbIMU BbI
MOYETe CTOJIKHYThCS B OyIyllleM B Hay4HOH MM JpyToil padoTe.

He cnenyer cMymarbcs TeM, 4TO HEKOTOPBIE 3aJaud HE PEIIAIOTCA «C Xoxy». JlocTOBEpHO
YCTQHOBJICHO, YTO TPOLIECC TBOpYECTBa B OOJIACTM TOYHBIX HayK (a peleHHe 3a7ady €cTh BHJ
TBOPYECTBA) NPOTEKAET MO cienyrome cxeme. CHadajga MAET NOJATOTOBUTENbHAs CTagus, B XOJE
KOTOpPOM y4Y€HBI HACTOMYMBO HILET penieHue npobiembl. Ecinu perieHne HalTh He ynaercs U
mpoOyieMa OCTaBJICHA, HACTyMaeT BTOpas CTaaus (CTagus WHKyOalMW) — YYeHBIH HE JIyMaeT o
npobyiieMe M 3aHUMaeTcs ApyrumMu Bompocamu. OAHAKO B TOJCO3HAHUM MPOAOJKAETCS CKpBITas
paboTa MbICIIH, KOTOpas 4acTO HPUBOAUT B KOHEYHOM HUTOre€ K TPETheH CTaauM - BHE3AIHOMY
03apeHMIO U TMOoJydyeHUuto Tpedyemoro pemeHus. HyXHO uMeTh B BHUIY, YTO CTaJusl MHKyOaluu He
BO3HHMKaeT caMa co0O0# - A TOro 4ToObl MyCTUTh B XOJ MAalIMHY O€cco3HATeIbHOro, HeoOXoauMma
HacTOIUMBas HHTEHCHBHAsA paboTa B X0J1€ MOATOTOBUTEIBHON CTAANH.

Pemenue 3amay, Kak Mbl YK€ OTMEYaJH, €CTh TAKXKE BUJ TBOPUECTBA U IOJUMHSETCA TEM K€
3aKOHOMEPHOCTSM, YTO M paboTa y4eHOro Haja Hay4dHOU nmpobiemoii. [IpaBaa, B HEKOTOPBIX Cilydasix,
BTOpas CTaiusl - CTaausi HWHKyOallMM - MOXET ObIThb BBIpA)KEHAa HACTOJIBKO c€j1abo, 4TO OcTaercs
HE3aME4YEHHOM.

W3 cka3aHHOrO BBITEKAET, YTO PELIECHHUE 3a/1a4 HU B KOEM cllyyae He CJIeyeT OTKJIaJbIBaTh Ha
MOCJICIHUM Bedep Iepel 3aHATHAMH, KaK, K COXKAJICHUIO, HEPEIKO IMOCTYNAKT CTYyAEHTH.. B sTOoM
cilyyae Oojiee CIIOKHBIE M NPUTOM Hambosiee cojepkaTelbHble U IOJIE3HbIE 3a7aud 3aBEJOMO He
MOTYT OBbITh PELICHBI.

Han 3amaHHBIME «Ha JOM» 3aJadyaMH HaJ0 HAUYMHATh JyMaTb KaK MOXHO paHbILIE, CO3/1aBas
YCIIOBHSA JJISl peaIn3ali CTaIuU UHKYOAIHH.

B pexkomeHyeMbIx cOOpHHKax 3a/ad, B pa3zeiie, KOTOPbIA CleayeT 3a OTBETaMH, COAEPIKATCS
yKa3aHUs K pemeHuro Oosee TpyAHBIX 3amad. OOpamaTthCsi K HUM HYXXKHO JIMIIB TOCTE TOTO, Kak
HECKOJIBKO MOMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

Metoanyeckre peKOMEHIAMH U1 HOATOTOBKU K KOHTPOJIbHBIM U IIPOBEPOYHBIM paboTaMm.

KoHtponbHble paboThl MNPOBOAATCA JJsl HPOBEPKM KadyecTBa YCBOGHHMsI Marepuaiga |
BBIIIOJIHEHUS JIOMAIIHUX 3a7aHui cTyneHTamMu. OHM OCHOBBIBAIOTCS CTPOrO Ha IPONICHHOM MaTe-
puajie M HE BBIXOAAT 3a PAMKU H3y1araeMoro Kypca. CBOEBPEMEHHOE H3yUEHHUE JIEKIIMOHHBIX
MaTepUasoB U BBINOJHEHUE JOMAIIHUX 33JlaHUN rapaHTUPYET YCIEIIHOE BBITOJIHEHUE KOHTPOJIbHBIX
U IpoBepouHbIX paboT. Ilpm NOArOTOBKE CJlENYyeT PYKOBOJCTBOBATHCS  OOLIENPUHSATHIMU



YCTaHOBKaMHM, T.€. MOBTOPUTh H3YYEHHBIH MaTepuall, 3allOMHUTb OCHOBHBIC HJEH, NPUHLUIBI U
pe3ynbTaThl Kypca. He cienyer mbITatbesi «BBI3yOpUTHY MaTepHal, JOCTATOUYHO MOHATh U 3alIOMHUTH
JOTHKY BBIBOJIa T€X WJIM HMHBIX pE3yJIbTaTOB W pEIICHUS 3aJad M OCO3HATh UX (HU3UYECKUU W
MaTeMaTu4eckuii cMbIci. [Ipyu BBIMOTHEHUU KOHTPOJBHOW WIIM MPOBEPOUYHON pabOThI HEOOXOIUMO
3alMChIBaTh BCE OCHOBHBIE IIArW TPW pEHICHWH 3a/auyd, HE «IEepPecKakuBas» K KaKOMY-TO
IIPOMEKYTOUHOMY HJIM OKOHYATEJIbHOMY pe3yJbTaTy 0e3 KakuX-TM0o Ha TO (U3NYECKUX WIN
MaTeMaTU4eCKUX 000CHOBaHUH.

Hukakux ocoObix TpeboBanmil k odopmieHuo padot Het. Pabora nomxHa ObITh 3amucaHa Tak,
9TOObI ObLIA MOHATHA JIOTHKA perieHus 3a1a4. OKOHYATEeNbHbIH OTBET HEOOXOJUMO BbIIEIUTh KAKHM-
1160 cnocoOOM Tak, YTOOBI IPOBEPSIOLIEMY OBLIIO MOHATHO, YTO 3TO M €CTh OTBET K 3aJaue.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

[IpoBenenue NpakTUYECKUX 3aHITUIA U BBINOJIHEHUE CAMOCTOSITENIbHBIX PadoT

CTyneHThl JOJDKHBI, MCIONb3Ysl MPOCIYIIAHHBIN Ha JIEKIUSX MaTepual, HayuuTbCs peliaTh
3amaun 1o Kypcy. CieayeT UCIonb30BaTh Pa3iMyHbIe MPUEMbl BOBJICUCHHS CTYICHTOB B TBOPYECKHIA
MIpOIlecC OCBOEHUSI y4eOHOro Marepuaia: ONpoc CTYIEHTOB IO COACP)KAHUIO MPOUYUTAHHBIX JICKIHUH,
BBI30B CTYJEHTOB K JOCKE JUIsl pEIIEHHs TEKyIIMX 3a7ad, CaMOCTOSTEIbHOE PEIIEHUE 3aJadd Co
CBEPKOM NMPOMEXKYTOUHBIX U KOHEYHOI'O PE3YJbTAaTOB PELICHMs], IOKa3 IPENo-1aBaTeleM Ha JI0CKe
pELIeHNs TUIIOBBIX 33/1a4, CAMOCTOATEIbHbIE PAOOTHI.

Opranuzaius KOHTPOJIS

KoHTponb 3HaHWA  OCYIIECTBISICTCS W IyTeM  MPOBEJICHUS  KOHTPOJBHBIX  WIIH
CaMOCTOSITENIbHBIX PA0OT ¢ MOCIIEAYIOMICH MPOBEPKOU.

Ha ocHOBaHUM 3THX pe3yNbTaTOB BBICTABISAETCS BHYTPHCEMECTPOBBIN 3a4eT.

[TpoBeneHue 3a4€TOB U 9K3aMEHOB

I[JISI AO0IIyCKa K aTTeCTalluu H€O6XOZ[I/IMO HUMCTD ITOJIOKUTCIIBHBIC OLICHKHU 110 Ka)I(Z[OfI Teme. Bo
BpeMs aTTeCTaluu CTYJACHT MOJIy4dacT HHHHBHHyaHBHHﬁ OMJIET U TOTOBUT OTBETHI Ha BOIIPOCHI 110
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