MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA DKCIIEPUMEHTAJIbHBIX METOOB SAJEPHOM ®U3NKH

OAOBPEHO YMC USOUT
[Iporokon Ne 01/0821-573.1

or 31.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

METO/bI M1 CPEJCTBA AHAJIN3A MHOT'OMEPHOM MH®OPMAIIMU

HanpaBnenne noaroToBku [1] 14.04.02 SnepHbie Pu3nka U TEXHOJIOTHH
(cmennanbHOCTD)
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AHHOTALMS

OnvH 13 OCHOBHBIX KYpPCOB ISl OBJIa/ICHUS CTYIEHTOM HaBBIKaMH (pU3HMKa-IKCIIEPUMEHTATOPA.
N3ygaroTcsi MeTonbl IOJyYE€HUS MHOIOMEPHON CIIEKTPOMETPUYECKOW HH(POpMaluu U ee
00paboKu C TOMOIIBI0 COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

I{enstMu OCBOEHUST y4eOHOM MUCIUIUIMHBI SIBIISIOTCS : U3yYEHHE COBPEMEHHON TEXHOJIOTHH
aHaJIM3a MHOTOMEPHOM CIIEKTPOMETPUYECKON WH(POPMAIIUU HA TTpUMEPe 0OpabOTKH JaHHBIX C BPEMsi-
MPOJIETHOTO CHEKTpOMETpa W 4-m CIEeKTPOMETpa 3apsDKEHHBIX MPOAYKTOB SACPHBIX pPEaKIIHid
yctanoBku FOBOS (OUAN).

Hccnenyercs Takke TOHKAsl CTPYKTypa pactpeIeICHU «Macca-dHEPTUs» OCKOJIKOB JICTICHHUSI -
B OJIHOM CITy4ae, M BBISBIISTIOTCS COOBITHS KOJUIMHEAPHOTO KIACTEPHOTO pacmaaa — B IPYTOM.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Jlannast yuyeOHasi JUCUMIUIMHA BXOAUT B  00pa3oBaTeNIbHBI  MOAYNb  KOMILIEKCA
CIIELMAJIM3UPOBAHHBIX KYpPCOB.

CrpyxkrypHoe Mecto aucumminabl B OOII maructpatypsr:

JlaHHass OUCLMIUIMHA OTHOCUTCS K JUCHMIUIMHBl  cnenuanu3auuu. Jlornyecku w
COJIEP/KATENbHO — METOAMYECKHM AMCLMILIMHA SIBJISETCS YacCThIO 3aKIIOYMTENBHOM CIeNUaIN3allH,
SBJIIIOIIEHCS HEOThEMJIEMOM YacThl0 3HAHMW (U3MKa — OKCIEpUMEHTaTopa B  00JacTH
HKCHIEPUMEHTATBHOM AaepHON (U3KK U (PU3UKH YaCTHUII.

«BXOTHBIMIY 3HAHUSIMH SIBIISIIOTCSI 3HAHUS SIIEPHON (PU3HKH U TEOPETUUECKOH (DU3HKH,

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

Kon u HaumenoBanue komrereHiuu | Kox u HauMeHoBaHME MHIMKATOPA JOCTUKEHHSI KOMIIETEHIIUU
VYK-1 [1] — Criocoben 3-YK-1 [1] — 3HaTh: METOABI CHCTEMHOI'O U KPUTUUYECKOTO
OCYIIECTBIISATh KPUTHUECKUH aHAIN3 | aHAJIN3a; METOJIMKHU pa3pabOTKH CTpAaTeTuu NeHCTBUNA st
MPOOJIEMHBIX CUTYallui HA OCHOBE | BBISIBJICHUS M PEIICHUS TPOOJIEMHON CUTyal[ul

CHUCTEMHOTO MTOAX0/1a, V-VK-1 [1] — YMeTb: npUMEHSTh METO/IbI CHCTEMHOTO
BbIpabaThIBaTh CTPATErHIO HOJX0/1a M KPUTHUECKOTO aHaJIn3a NPOOJIEMHBIX CUTYallni;
JNENCTBUN pa3palaTbIBaTh CTPATETUIO AEHCTBUI, IPUHUMATh KOHKPETHbBIE

pEIICHUS I €€ pean3aIun
B-YK-1 [1] — BnaaeTsb: MeTO10710THEH CUCTEMHOTO U
KPUTHYECKOTO aHaJIN3a MPOOJIEMHBIX CUTYAIIU; METOIUKAMH
MOCTAaHOBKH LI€JU, OTIPEIEIICHHS CLIOCOOOB €€ TOCTUKEHUS,
pa3pabOTKH CTpaTeTuii ACHCTBUN




[IpodeccnonanbHbie KOMIETEHIIMM B COOTBECTBUM C 3ajjadaMd M OOBEKTaMu (00iacTsaMu

3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

OpPraHrU3alMOHHO-YIIPABJICHYCC

2 Opranuzanus padoTsl
KOJUIEKTUBA

HCIIOJTHUTEIICH, TPUHATHE

WCTIOJTHUTENIbCKUX
peleHui B yCIOBUSX
CIIEKTpa MHEHHI,
olpeziesieHUE Mopsiika
BBITNIOJIHEHUSI paboT;
MOUCK ONTUMAJIBHBIX
pELICHUH C y4eTOM
TpeOOBaHMIT KauecTBa,
HAJEKHOCTH U
CTOMMOCTH, a TAKXe
CPOKOB UCIIOJTHEHHSI,
0e30macHOCTH
KHU3HEICSITEIbHOCTH U
3aILUTHI OKPYIKAIOLIECH
Cpe/ibl; MOATOTOBKA
3as1BOK Ha [TATEHTBI,
M300peTeHUs 1

MIPOMBIIIIJICHHBIE 00Pa3IIhI

1 OLIEHKa CTOMMOCTH
00BEKTOB
WHTEJUJIEKTYJIbHOM
ACATCIIbHOCTH,

cocTaBiieHue pedeparos,

HaITMCaHUuEC U
oopMIIeHHE HAYIHBIX
CTaTe; yuyacTue B

OpraHM3aLH CEMHUHAPOB,
KOH(epeHIHii; yyacTue B

OpraHU3aIHNH

UHPPACTPYKTYPHI
NPENPUATHI, B TOM

qrcie nHPOPMAIIMOHHON

U TEXHOJIOTHYECKOU

O0BeKT WM 00J1aCTh
3HAHUSA

2 VYwuyactue B
OpraHM3allNH,
MOJITOTOBKE U
MIPOBEJICHUU
Pa3IMYHBIX
AKCIIEPUMEHTOB 110
(bu3HKe siIpa ¥ YaCTHII
(BKITIOYAs cO3IaHUE U
WCTIOJIb30BaHUE
JIETEeKTOPOB
AJIEMEHTAPHBIX YaCTHII
Y U3IIyYCHHH), B
U3MEpPEHUSIX U
00paboTke
AKCIIEPUMEHTATBLHBIX
JaHHBIX, B
JUCCKYCCHUSX TIO
aHaIn3y
TEOPETUICCKHUX
TUIOTE3 U
HMHTEpIpETALUI
JKCIIEPUMEHTOB B
obmact pu3nku
BBICOKUX DHEPTrui (B
TOM YHUCJIE - Ha
COBpPEMEHHBIX
KoJUTaiiepax 4acTuil),
a TaK)ke BO MHOTHUX
CMEKHBIX HAyYHBIX
HaIpaBJICHUAX

IIPOECKTHBIN

4 @opmupoBaHHUE LIEJICH | 4 MaremaTu4ecKue

Kon n naumenoBanue
npogeccuoHaILHOM
KOMIIeTeHIIUH;
OcHoBaHue
(mpogeccuoHaANBHBIN
cranaapr-I1C, ananu3
ONbITA)

KN

ITK-3.2 [1] - Cnocoben
dbopmyIupoBaTh
WCXOJIHBIC JTAHHEIC, a
Tak)Ke BbIpadaThIBaTh U
000CHOBBIBAThH
OpraHHu3aIOHHBIE
perieHus: B 006JacTu
MIPOEKTUPOBAHHUS
ANepHO-(PU3NIECKUX
YCTaHOBOK U
MIPOBEICHUS
HUCCJIENOBAaHUN B
obnactu pu3mKy sapa,
(bu3HKH 2JIeMEHTapHBIX
YacTHIl, aCTpO(PU3UKH,
peliaTh NocTaBleHHbIE
3aJja4M ¢ BbIOOpOM
HEOOXOAUMBIX (HPU3UKO-
TEXHHUYECKUX CPE/ICTB

OcHosanue:
[TpodeccuonanbHbIi
crangapt: 40.011

| IK-3.4 [1] - Crioco6en

Koa u
HAMMEHOBaHUe
HHAUKATOPA
AOCTHKECHUS
npogdeccuoHaIbLHOM
KOMIIeTEeHIIUHN

3-TIK-3.2[1] - 3natb
OCHOBHBIE METO/IbI
MIOCTaHOBKH 33J71a4 U
opraHusaiuu padboT B
o0macTu
MPOEKTUPOBAHUS
SAIEPHO-(DU3UYECKHIX
YCTaHOBOK, METObI
IPOBEIICHUS
HCCIENOBaHUN B
o0mactu pU3NKU
snpa, GU3NKu
9JIEMEHTAPHBIX
YaCTHII

V-IIK-3.2[1] - Y™meTb
pemarthb
MOCTaBJICHHBIC 33]]a4H
B o0Osactu (pU3MKH
a1pa, pU3uKu
3JIeMEHTapHBIX
4acTuIl, aCTPOPHU3UKU
¢ BEIOOpOM
HEOOXOIUMBIX
(U3UKO-TEXHUUECKUX
CPEICTB;

B-IIK-3.2[1] -
Bnanets MeTomamu
MIPOBEICHHS BBIOOpA U
000CHOBaHUS
OpraHU3aIlMOHHBIX
pernieHuii B 0061acTu
POEKTUPOBAHUS
SAIEPHO-(DU3UYECKIX
YCTaHOBOK, METOJaMH
IPOBEICHUS
HCCIENOBaHU B
o0mactu GpU3NKU
sanpa, U3NKu
3JIEMEHTapPHBIX
YaCTHII

3-TIK-3.4[1] - 3uats |




IIpOoeKTa (IporpaMmsl)
perieHus 3anad,
KpUTEPUEB U MOKa3aTeseu
JIOCTH KEHHUS IIeNIEH,
MOCTPOEHUE CTPYKTYPhI
HX B3aMMOCBSI3EH,
BBISIBIICHUE TPUOPUTETOB
penieHus 3a1a4d ¢ y4eToM
BCEX aCIIEKTOB
NEeSATEeTLHOCTH;
paspaboTka 0000IEHHBIX
BApUAHTOB PEIICHHS
MPOOJIeMBI, aHATTN3 ATHX
BApUAHTOB,
MIPOTHO3UPOBAHUE
MOCJIEICTBHUH,
HaxO0XJICHUE
KOMITPOMHUCCHBIX
pelIeHui B yCIOBUSIX
MHOTOKPHUTEPUATIHLHOCTH,
HEONPENEIEHHOCTH,
TJITAHUPOBAHHUE
peann3aluy MpoeKTa;
WCIIOJTh30BaHUE
MH(OPMALIMOHHBIX
TEXHOJIOTUH ITpU
pa3paboTKe HOBBIX
YCTaHOBOK, MaTEPHAJIOB U
W3JIeNnnii; pazpaboTka
MMPOCKTOB TEXHUUECKUX
YCJIOBHI, CTaHIaPTOB U
TEXHUYECKUX OMUCAHUI
HOBBIX YCTaHOBOK,
MAaTEPHUAIOB U U3EIIHI

HAaY4YHO- UCCJIEN0BATEIbCKUN

1 Pa3zpaboTka MeTo10B

MOJICIIN JJIst
TEOPETHUIECKUX,
IKCIIEPUMEHTATBHBIX
Y TIPUKJIATHBIX
MIPOEKTOB 1O
HCCIEIOBAHUIO
SIBJICHUHN U
3aKOHOMEPHOCTEH B
obnactu (hU3HKY s7apa,
YaCTHII, IJIa3MBblI,
ra3oo0pa3Horo u
KOHJIEHCHPOBAHHOTO
COCTOSIHUS BEIIICCTBA,
pacrpocTpaHeHus U
B3aMMOJICHCTBUS
W3IIyYCHUS C
00BEKTaMH KUBOH U
HEKUBOUW ITPUPOJBL,
BKJIIOYAs
9KOJIOTMYCCKUM
MOHHUTOPHHT
OKpY>Karolleu cpebl,
obecrieucHue
0e30macHOCTH
IpaXTaHCKHUX
00BEKTOB

1 CoBpemeHHBI

K pabore ¢
COBpPEMEHHBIM
MPOrPaMMHBIM
o0ecre4eHueM U ero
pa3paboTke ans
YHCIICHHBIX
MpeaCKa3aHui
(MozenupoBaHus),
00paboTKu U aHamu3a
IKCTIEPUMEHTATBHBIX
JTAHHBIX B 00JIaCTH
bu3uKH g1pa u
AIIEMEHTAPHBIX YACTHII

Ocnosanue:

[TpodeccuonanbHpIi
cranaapt: 40.011

[TIK-4 [1] - Criocoben

MPUHIIUTIBI
dbopmupoBaHUsI TIENICH
pPOEKTa
(mporpammbl)
peuieHus 3auady,
KPUTEPHUEB U
roKa3aresen
JOCTYDKCHHS IICTICH,
MOCTPOEHUS
CTPYKTYPBI X
B3aHUMOCBS3EH,
BBISIBJICHUS
MPUOPUTETOB
penieHus 3a1a4 ¢
Y4ETOM BCEX
aCIeKTOB
JeSATEeIbHOCTH;
V-IIK-3.4[1] - Y™meTh
MPOBOJUTH
MIPOCKTUPOBAHKE
JIETEKTOPOB U
YCTaHOBOK, a TaKXKe,
Ha KOHLENTYaJlbHOM
YPOBHE, CAaMHX
SKCIEPUMEHTOB B
obnactu pu3MKY sapa
U DJIEMEHTAPHBIX
YaCTHII,
HCII0JIb30BATh
MH(pOpPMaILMOHHbIE
TEXHOJIOTUH NIPU
pa3paboTKe HOBBIX
YCTaHOBOK,
MaTepHaJioB U

156691 (5110505
B-TIK-3.4[1] -
Bnaners MmeTogamu
BBITIOJTHEHUSI
pacYETHBIX,
MIPOEKTHO-
KOHCTPYKTOPCKHX
paboT 1 00paboTKH
pe3ynbTaToB
cpencTBamMu
COBPEMEHHBIX
MIPOTrPaMMHBIX
MaKeTOB

3-T1IK-4[1] - 3naTs:

perucrpanuu SAEPHO-(DU3UYECKHIA CaMOCTOSITENIHO LEeJIU U 3341
HMOHU3UPYIOUIHUX U 9KCHEPUMEHT, BBINOJIHATh HPOBOIUMBIX
3JIEKTPOMAarHUTHBIX COBPEMEHHBIE HKCIIEPUMEHTAJIbHbIE U | HCCIIEI0BaHUI;




U3JIy4eHUH; CO3aHue

TEOPETUYECKUX MOJICIICH

COCTOSIHHS BEIILIECTBA,
B3aMMOJECHCTBHUSA
JIA3EpPHOro U
WOHHU3UPYIOIIETO

HU3JTy4YCHUs C BCHICCTBOM;

cO3/1aHHe
MaTeMaTUYECKHUX

MOJEJIICH, OIMCHIBAFOIINX

IIPOLECCHI B ANCPHBIX

peakTopax, yCKOpUTEISX,

KOJUTan1epax, Macc-
CIIEKTPOMETpax;
CO3JJaHUE METOJIOB
pacyeTa pas3zieseHus
HU30TONHBIX U
MOJIEKYJISIPHBIX CMECEH;
CO3/IaHUE COBPEMEHHBIX

JJIEKTPOHHBIX YCTPOMCTB

cbopa 1 06paboTKH
nHpopmanuu, yuera
BO3JEHUCTBUS HA OTU
yCTpOICTBA
NOHU3UPYIOLLETO U
AJEKTPOMAarHuTHOTO
U3Iy4YeHUH; pa3paboTka
METO/10B TIOBBIIICHUS

0e30IMacHOCTH AACPHBIX U

JIa3C€PHBIX YCTAaHOBOK,
MaTepuajioB U

TEXHOJIOTHI; pa3padoTKa
TEOPETUYECKHUX MOJIEIei
MMPOXOKACHUA U3TTYUCHUA

yepes BELIECTBO,
BO3JICUCTBHUSA
HWOHU3UPYIOLLETO,
JA3€pPHOr0 U
3JIEKTPOMArHUTHOT O

W3JIyYCHHUI Ha YeJIOBEKA U

00BEKTHI OKpYXKaroIei
cpenbl

MMPOU3BOACTBECHHO-TCXHOJIOTHUYC

5 PazpaboTtka crmoco6oB
MIPOBEICHUS SIIEPHO-
(bu3muecKux
AKCHIEPUMEHTOB H
JKCIIEPUMCHTOB B
CMEKHBIX 00J1acTIX

ANEKTPOHHBIC
cUCTeMbI cOopa u
00pabOTKHU TaHHBIX
JUTSL SIIEPHBIX U
buznuecKux
YCTaHOBOK
MaTeMaTH4eCKHe
MOJICITH JIJISt
TEOPETHUYECKOTO U
IKCIIEPUMEHTAIBLHOTO
HCCIIEI0BAHUI
dbyHIaMEHTaTBHBIX
B3aUMOJICVCTBUN
AJICMEHTAPHBIX YaCTHII
Y aTOMHBIX SIZIep U UX
W3JTYyYCHHI

5 CoBpeMEeHHBIH
SIEPHO-(DU3UYCCKHIA
IKCIIEPUMEHT,
COBpPEMECHHBIC
ACTCKTOPHBLIC CUCTCMbI
Y 3JICKTPOHHBIC

TEOPETUYECKHUE
HCCIICIOBAHUS JJIs
pELICHNS HAyYHBIX U
MIPOU3BOJICTBEHHBIX
3ajay

Ocnoganue:
[TpodeccuonanbHpIi
cranaapt: 40.011

CKUI

ITK-10 [1] - Crtocoben
pelaTh HHXEHEPHO-
¢buznueckue u
HKOHOMMYECKHE 3a]aun
C TIOMOIIIBIO NTAKETOB
NPUKJIAJHBIX IPOrpaMM

OCHOBHBIE METOJIbI U
CpEeJICTBA TIPOBEACHHUS
IKCIIEPUMEHTAIBHBIX
1 TCOPETHUECKUX
HCCJIeI0OBaHUIM;
METOJIbI M CPEJICTBA
MaTeMaTHYeCKOI
00paboTKu
pe3yNbTaToOB
IKCIIEPUMEHTAITLHBIX
JTaHHBIX ;

V-TIK-4[1] - YmeTs:
MPUMEHSATH METO/IBI
MIPOBEICHUS
IKCIIEPUMEHTOB;
UCIIOJTb30BATh
MaTeMaTHYeCKue
MeTO/1bl 00paboTKU
pe3yIbTaTOB
HUCCIENOBAaHUN U UX
00001IEeHMS;
0ohopMIIATH
pe3yNbTaThl HAYYHO-
UCCJICIOBATEIILCKUX
pabor;

B-TIK-4[1] - Bnanets:
HaBBIKAMU
CaMOCTOSITEIILHOTO
BBITIOJTHEHHUSI
IKCIIEPUMEHTAITLHBIX
U TEOPETUUYECKUX
UCCJICTOBAHWS JIJIS
peIIeHUs] HAyYHBIX U
MIPOU3BOICTBEHHBIX
3a/1a4y

3-TIK-10[ 1] - 3natb
OCHOBHBIE MTAaKeThI
TIPHUKIIATHBIX
porpamm st
pEIICHUS HHKCHEPHO-
(bU3UYECKUX H

HAyKH ¥ TEXHUKH, CUCTEMBI cOopa 1 SKOHOMHYECKUX
CIoCcO0OB TPUMEHEHUS 00pabOTKH JTaHHBIX Ocnosanue: 3amayd |
SAePHO-(HDU3NIECKUX JUIS IIEPHO- [TpodeccronanbHbII V-1IK-10[1] - YmeTh




MCTOOHWK B PCIICHUU
TEXHOJIOI'MYCECKUX
po6JIeM; UCTIOIb30BaHNE
pe3yNbTaToB
MIPOBOJIUMBIX
HUCCIIEIOBAaHUN U
pa3paboToK B
TEXHOJIOI'MYCCKUX U
MIPOU3BOJICTBEHHBIX
HEJSX; peaTn3aris
LEMOYKH: UCCIIeJOBAHUE,
Pa3sBUTHUEC, TEXHOJIOTHA,
MIPOU3BOJICTBO

(buznyecKux
YCTaHOBOK,
MaTeMaTHUCCKHE
MOJEIIH I
TEOPETUYECKOTO U
AKCIEPUMEHTATBHOTO
HCCIIeJOBaHUM
dbyHIaMEHTaTBHBIX
B3aMMOJACHCTBUI
AJIEMEHTAPHBIX YaCTHUII
Y aTOMHBIX SIJIEP

cranzaapt: 40.011

OCYILIECTBIISATh
oA00p MPUKITATHBIX
porpamMm JJist
pelIeHust KOHKPETHBIX
UH)KEHEPHO-
(uznyeckux u
HKOHOMHYECKUX
3a1ad;

B-TIIK-10[1] -
Bnanetr HaBeIKaMu
paboThI ¢
MIPUKJIATHBIMA
nporpaMMaMu JUIst
peleHust UHXEHEPHO-
(u3nUecKux u
YKOHOMHYECKUX
3a1a4

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne HaumenoBanue
.1 pasnena yuyeOHOM
JUCIHMIIIMHBI

Henenn
Jlexnumn/ Ipaxkr.
(cemuHnapsi )/
JlaGopaTopHble
padoThbl, yac.

O0s3aT. Tekymmii
KOHTPOJIb ((popma*,
HeJeJIs)
MakcuMaJbHbIH
0aJu 3a pasgen**

ATTecTanusa
pazaeia (popma*,
HeJ1eJst)
Nuaukaropsl
OCBOCHHUA
KOMIOATAHIINIA

4 Cemecmp

1 Yacte 1

0/16/0

[\
(V)]

K-8

0w
A=
7




2 Yacrs 2 9-10 |0/4/0 25 KN-10 | 3-IIK-

V-
I1K-4,
B-
I1K-4,
3-TIK-
10,

V-
K-
10,

B-
[1K-
10

Umoeo 3a 4 Cemecmp 0/20/0 50
KonTpoabHbie 50 3 3-11K-
Meponpusituss  3a 4 3.2,
CemecTtp V-
K-
3.2,
B-
IK-
3.2,
3-T1K-
34,
V-
K-
34,
B-
K-
3.4,
3-T1K-
10,

V-
K-
10,

B-
IK-
10,
3-YK-
1,

V-
YK-1,
B-
YK-1

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI
** — cymMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxparieHre HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTALlUH Pa3IesIoB:

| 0O603Ha | IMosiHOe HAMMEHOBAHUE |




YCHHEC

KN KonTposb no uroram
3 3auer
KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,

/| qac. , yac. yac.
4 Cemecmp 0 20 0

1-8 Yacrts 1 0 16 0

1 MeToanka nojy4yeHusi MHOTOMEPHbIX JaAHHbIX Bcero ayutopHbIx 4acoB
BsonHoe 3ansTHE. BpeMA-IIPOIETHBIN CIIEKTPOMETP OCKOJIKOB | 0 | 2 | 0
nenenus (OJ]) — METOIMKH MOJTy4YeHUsI MHOTOMEPHBIX JaHHBIX | OHyaiiH
B MCCJICAOBaHUAX Mpoliecca ACICHUS. 0 | 0 | 0

2 MaremaTu4eckne MeTOAbI MIOMCKA TOHKOH CTPYKTYPHI Bcero aynutopHsIx 4acoB
NPOAYKTOB SIACPHBIX PeaKIuii. 0 |2 [0
BBoanoe 3ansTie. Maremaruueckue METO1bl TOMCKA TOHKOM Ownnaitn
CTPYKTYpPBI paclpeaesIeHH Macca-3HepIrus NpoayKTOB 0 0 0
SIepHBIX peakunil. Pu3nueckas HHTEPIPETALMS Pa3HbIX BUJIOB
TOHKOH CTPYKTYpBI.

3 OcBoeHue nporpaMmsl 00padOTKH ABYMEPHBIX Bcero ayiuTopHbIX 4acoB
pacnpeneaeHuil. 0 | 2 | 0
OcBoeHue mporpamMmbl 00pabOTKH IByMEpHBIX pacnpeneneHuil | Ounaiin
¢busndeckux nepeMeHHbIX (St3). ANTOpUTMBI BBIICTICHHS 0 0 0
JIOKaJIbHBIX 0COOEHHOCTEH B criekTpax Macc u 3Hepruit O/],

BEIOOD MMapamMeTpoB, KOHTPOJIb MPOIISTyp 00pabOTKH.

4 ITocTanoBKa n pelieHHe HAYYHBIX 3a/1a4. Bcero aynuTopHbIX 4acoB
Meroasl pemieHnst 3aaad 1o NOUCKY CTPYKTYD, 0 | 2 | 0
IPOAYLIMPYEMBIX IPOTOHHBIM YETHO-HEYETHBIM 3P PEeKTOM Omnutaiin
00pa30B JEIUTEIHHBIX MO/, 0 |0 |0

5 CoBpemennasi ¢pusznka ejieHusl. Bcero aytuTOpHBIX 4acoB
BBoanoe 3anatue. CoBpemeHHas (hu3uka AeaeHus npu HU3Kkux | 0 |2 [0
U CPEHUX PHEPrusix Bo30yxaeHus. Poiab CTpYyKTYpHBIX Omnutaiin
a¢dekToB, KIacTepusalus U ee nposisieHus. Hopblit Tun 0 0 0
SIEPHBIX MIPEBPAIICHUH - TPOMHOW KOJUTMHEAPHBIN
kiactepHbii pacnan (TKKP).

6 IIporpamma «A¢puHa»aHa 32 MHOTOMEPHBIX JaHHBIX. Bcero aytuTopHbIX 4acoB
OcBoenue mporpamMmsl "AdurHa" aHaTM3a MHOTOMEPHBIX 0 | 2 | 0
JaHHbIX. MaTpHULIbl, CIEKTPBI, pa3Hble BUbl OKOH 0TOOpa Ownnaitn
COOBITHIA. 0 |0 | 0

7 BroisiBiienne gu3nyeckn HHTEPECHBIX 00J1acTel MpH Bcero ayutopHbIX 4acoB
OCBOCHHMH NPOrpamMMbl «A(HHA». 0 |2 [0
OcBoenue nporpammel "Aduna". Beisapienne ¢puznuecku Ownnaitn
WHTEPECHBIX o0nacTell. MeToarKa COXpaHeHUs U 0 0 0
rpaduyecKoro npeAcTaBieHus pe3yabTaToB.

8 HccnenoBanue xapakTepucTHK NPOAYKTOB pacnaja. Bcero aynuTopHbIX 4acoB
Pemenne 3amau mo moucky coowiTuii TKKP 1 nccnenoBanuio 0 | 2 | 0
XapaKTEePUCTUK MPOAYKTOB pacnaja. Ownaitn

0 0 0

9-10 Yacts 2 0 4 0




9-10 Hrorosoe 3ansaTue. UuTepnperanus pe3yibTaToB. Bcero ayiuTopHbIX 4acoB
Kputnueckuit ananus MHAMBUAYAJTBbHBIX PE3YJIbTATOB, 0 | 4 | 0
MOJTyYSHHBIX TPU MCIIOJIb30BaHUU IIporpamMM «Adunay u (St3). | Onmnaiin
dusnyeckas HHTEPIPETALMS PE3YIbTATOB. 0 | 0 | 0

CokpalnieHHble HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o3na | [lo1HOe HAaMMeHOBaHHE
YeHHue

)8 DJIEKTPOHHBIN KypC

[IM [TOoTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIMHA
BM Bunieo-maTepuaisl

AM Aynino-Marepualibl

[Ip3 [IpezenTanuu

T Tectol

OCM DJIEKTPOHHBIE CITPABOYHBIE MATEPUAJIBI
ncC HNHTEpaKTUBHBIN CalT

TEMBbI IPAKTUYECKUX 3AHATUI

Henesn | Tembl 3ansiTuii / Coaepxxanue

4 Cemecmp

1-2 Mp.1
BBoanoe. OcBoeHue nporpaMmsl 00paObOTKH TByMEPHBIX
pacnpeneneHui GU3NUECKUX MEPEMEHHBIX.

3-4 Ip.2

Pemenue Hay4YHbIX 33724 MO MIOUCKY CTPYKTYP,
HPOJYLHPYEMBIX IIPOTOHHBIM YETHO-HEYETHBIM 3P (PEeKTOM
00pa3oB JETUTEIBHBIX MOJI.

5-6 IIp.3
OcBoenue nmporpammsl "A¢uHa" aHanr3a MHOTOMEPHBIX
JTAHHBIX.

7-8 IIp .4
BrusiBiienue pusnyecky HHTEPECHBIX 00JIaCTeH B IporpamMme
"Aduna".

9-10 Ip.5

Htorosoe 3anstue. Kputrueckuii aHaM3 HHIUBUTY ATbHBIX
pe3yIbTAaTOB, MOTYYSHHBIX TIPU HCIIOJIb30BAaHUH MTPOTPaMM
«Adunray

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mponecce ocBoeHMs Kypca HCIOJB3YEeTCS MPAKTUYECKHE 3aHATUS (CEMHHAphl), KOTOPbIE
TaKXKe  IpelyCMaTPUBAIOT  CaMOCTOSATENIbHYIO  BHEAayAUTOpHyl0  pabory —  00paboTKy
9KCIIEPUMEHTAJIbHBIX JaHHBIX (HAllpUMEp, paclpeieiieHue NapaMeTpa «Macca-3HEpPIus» OCKOJIKOB
JIEJIEHNUs ), a TAK)KE UX aHAJIN3 U UHTEPIPETALHIO.




6. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

KoMmnerenuus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHsITHE
(KIT 1)
IIK-10 3-IT1K-10 3, K1-10
V-IIK-10 3, K1-10
B-IIK-10 3, K1-10
I1IK-3.2 3-I1K-3.2 3, K-8
V-1IK-3.2 3, K-8
B-ITIK-3.2 3, K-8
IIK-3.4 3-T1K-3.4 3, KI1-8
V-IIK-3 .4 3, K-8
B-I1K-3.4 3, K-8
[1K-4 3-I1K-4 KH-10
V-TIK-4 KH-10
B-I1K-4 KH-10
VYK-1 3-YK-1 3, K-8
V-VK-1 3, K-8
B-YK-1 3, K-8

HIxanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU

[lkana Kaxa0ro KOHTPOJBHOIO MEPONPUSTHUS JISKHUT B mpeaenax oT 0 1O yCTaHOBIECHHOTO
MakcUMaJbHOTO Oaja BKIIOUMTENbHO. MTOoroBas arrecranus mo IucuuIuinHe orneHuBaercs mo 100-
OayIHbHOM IIKaJe U MpeACTaBIsieT co0oi cymmy 0asioB, 3apabOTaHHBIX CTYIEHTOM IPU BBHINOJIHEHUU
3a/IaHUI B paMKaxX TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBETCTBHHU CO CJ'Ie,I[YIOH_[Cﬁ IIKaJION:

Cymma Orenka mo 4-ex Ounenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIIKaJIe ECTS Y4eOHOU TUCITUTLINHBI

OLIeHKa «OTJIMYHO» BBICTABJIACTCSA
CTYICHTY, €CIIM OH IITyOOKO M MTPOYHO
YCBOWJI ITPOTPAMMHBINA MaTepuall,
HUCYCPIBIBAIOLIC, MMOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjaract, yMecT TCCHO YBA3bIBATH
TCOpHIO C HpaKTHKOfI, HCIIOJIL3YCT B
OTBETE MaTePUA MOHOTPaPUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTY/IEHTY, €CIT OH TBEPJIO 3HAET

MaTepua, TPaMOTHO U TI0 CYIIECTBY
W3JIaraeT ero, He IOMycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74 D




65-69 OlLieHKa «yI0BJIETBOPUTEIHHO

BBICTABJISIETCS CTYICHTY, €CJTH OH UMECT
3HaHMS TOJIBKO OCHOBHOTO MaTepuaia,

3 - HO HE YCBOWII €0 JICTAJIEH, JI0MyCKaeT
60-64 «y0081€emMEOPUMENILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHBIC
(bOPMYITHPOBKH, HAPYILICHUS
JIOTUYECKOM IT0CIIEI0BATENLHOCTH B
M3JI0KEHUH IPOrPAaMMHOT0 MaTepualia.

OneHka «HEYJOBIETBOPUTEIBLHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MIPOrpaMMHOI0 MaTepuaa, 10IMyCKaeT
H 60 2- F CylecTBeHHbIe ommnOKu. Kak mpasuio,
HoKe «Hey0081emBOPUMENILHOY OLICHKA «HEYJOBJIETBOPUTEIILHO
CTaBUTCA CTYJEHTaM, KOTOPbIE HE MOTYT
MIPOJIOJKUATE 00yUeHue Oe3
JIOTIOJIHUTENIBHBIX 3aHATHI 1O
COOTBETCTBYIONIEH NUCIUIIIIMHE.

7.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. O W66 The Future of Work in Information Society : Political-Economic Arguments, Cham:
Springer International Publishing, 2016

2. OU M 82 Jlanuble, uH(GOpMAaIHs, 3HAHUS: METOJIOJIOTHSI, TEOPHSL, TEXHOJIOTHH : MOHOTpadus,
Cankr-IlerepOypr: Jlans, 2022

3. 91 C 50 Marematnueckoe MIaHuPOBaHUE IKCIIEPUMEHTA B METOANUECKUX HCCIIEIOBAHUAX
aHanutudeckoi xumud : , Cankr-IletepOypr: Jlans, 2022

4. 91 b 91 O6paboTtka u npeacrapinenue naHHeix B MS Excel : yueOnoe nocobue, Cankr-IlerepOypr:
Jlanp, 2021

5.539.1 b73 IlpakTtukym 1mo Meroaam o0pabOTKH U MOJCITMPOBAHUS B COBPEMEHHBIX IKCIIEPUMEHTAX
1o u3uKe BHICOKHUX HEpPruil : yuyeObHoe mocobue amns By30B, A. A. borganos, K. O. Jlanuayc, C. JL.
Tumomenko, Mocksa: MU®U, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 1 B81 Bpewmst u uadopmarus (Bpems B ”HGOPMATUKE/BUPTYAIbHOW PEaTbHOCTH U B
“H(pOPMAIMOHHBIX TIpolieccax: PrIocoPpCKuii, TEOPETUUECKUI 1 MPAKTUIECKUN aCIIeKThl) : COOPHUK
Hay4yHbIX TpyaoB, HoBouepkacck: Hok, 2011

2. 004 74 NudopmaTika 1 nHPOPMALMOHHBIE TEXHOJIOTHH : yueOHOe mocodue, MockBa: DKcMo,
2011



3. 620 JI12 JIabopatopHslii pakTukyM "KoMIiploTepHOe MOIeMpOBaHUe HAHOCTPYKTYp" :, Mocksa:
HUAY MUOU, 2013

4. DU JI12 JlabopatopHsblii mpakTuKyM "KoMIibloTepHOE MOJIeIMpOBaHUE HAHOCTPYKTYp" :, Mockaa:
HUAY MUOU, 2013

5. 623 B91 Marematndeckue METOABI U MOJIENIN B TEOPUU MH(POPMALTMOHHO-U3MEPUTEIIBHBIX CUCTEM :
, MockBa: MammHocTtpoenue, 2011

6. OU1 b73 TlpakTukyM 1o MeTo1aM 00paOOTKH U MOJICITUPOBAHUS B COBPEMEHHBIX IKCTIEPUMEHTAX 0
(u3nKe BBICOKUX 3HEpruil : yueOHoe nmocobue i By30B, A. A. boraanos, K. O. Jlanunyc, C. JI.
Tumomenko, Mocksa: MU®U, 2008

7. 004 b28 NubopmaimoHHO-TTOMCKOBBIE CUCTEMEI : yueOHoe mocodue, A. C. barypun, M. A. Kapmnos,
. A. CBunnos, MockBa: MOTH, 2011

8. 621.3 b24 PSPISE u DesignLab. CxemoTexHrdeckoe MoeIpoBanne. Moaenu 3JeMEHTOB.
MakpomoaenupoBaHue : yaeOHo-MeTondeckoe mocodue, B. M. bap6amos, A. H. Kapmaszunckuii, H.
C. Tpywmkun, Mocksa: HUAY MU®DU, 2011

9. 539.1 1199 JIabopaTopHBIi MpakTUKyM 110 Kypcy "MeTosl 00paboTKH pe3yabTaTOB U3MEpEeHUi" : ,
IIarkoB 10.B., ®enoros C.H., Mocksa: MUDU, 2001

10. 539.1 1199 CpenctBa aHanu3a U BU3yaau3allMil MHOTOMEPHOU CIIEKTPOCKONIMYECKON HH(pOopMaIuu
: Yueb. mocodue, 0. B. Ilatkos, C. P. SImanetaunos, C. B. Mutpodanos, M.: MUDU, 2002

11. 53 1199 Metoabl moucka TOHKOW CTPYKTYpbI IBYMEPHBIX pacrpezesieHuil HabaoqaeMbIX
nepeMeHHbIX : Yueb. mocodbwue, 0. B. Ilatkos, 0. b. I'ypos, M.: MU®U, 2003

I[MPOI'PAMMHOE OBECITEYEHUE:

CrenimanbHOE MporpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATLITAHBI

CHeI_II/IaJ'ILHOG MaTCpHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;1

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU J1JIA CTYAEHTOB

Heo0Oxoaumo cTporo mocemaTs 3aHsATHS.
PexoMenaanmu mpu moAroTOBKH OCHOBHBIX OOIIIUX TEM.

Brimonasas KOHKPCTHBIC 3alaHUA TPUHOHUIIMAIBHO BaXHO BUJCTH CBSA3b MCKIY (i)I/ISI/IKOfI
CTPYKTYPHBIX 3 (deKTOB (sSAepHbIe 000JIOUKH, KJIacTepu3alusi) B HU3KOIHEPETUYECKOM JICJICHUU H



HaO0II0/IaeMBIMH TIPOSIBICHUSIMH 3TUX 3P dekToB. Onupasch Ha MPEAbLAYIIHE MPOCTYIIaHHBIE KYPCHI
(MOPHU, MOC) u obmedusnyeckunii 0aszuc, NpencTaBUTh, B OOMIMX dYepTax, TEXHUKY pacuera
noBepxHocTu noteHnuanbHou sHeprun (I1I13) nmensmierocs siapa. OTCleIUTh B U3JI0KEHUU CBS3b
MHorogoiuaHOoCTH [0 m nenurensHON Mompl. OOpaTUTh BHHMaHHE Ha CXOJCTBO W Pa3iiMuus B
MaTeMaTHYECKUX alrOpUTMax oOpabOTKH JHMHEHYAThIX M HETPEPHIBHBIX CIEKTPOB (Kypc Metoss
O6paboTku CoOBITHI) U BBISIBIICHUS TOHKUX CTPYKTYP B JABYMEPHBIX pacTpeeIeHUIX HaOII01aeMbIX
MePEMEHHBIX.

ITpu nmoaroroBke k paszneny "CoBpemeHHast ¢usuka nenenuss" mo Bompocy "Kmactepuzarus
XOJIOJHOW AIEPHON MaTepuH, SKCIIEPUMEHTAIIbHBIE ITPOSABIEHUSA" :

ba3oBbIM acnekToM ISl MPaBUIBHOW OPHUEHTAlMU B JAHHOM BONPOCE SIBJISETCS TE3UC O
pPa3HbIX MPOSBICHUSIX OJHOTO W TOrO XK€ (U3UYECKOro SBJIEHUS - KJIAcTepU3allud, B pacmaaax
XOJIOJHBIX SIJIEPHBIX cucTeM. B OuMHapHOM JeNeHUM OHa IMPOSIBIAETCS 4Yepe3 JAUCKPETHOCTb
TPAaeKTOPUIl CHUCTEMBl B KOOPAMHATAX MAacC-aCUMMETPHUSA-IPEAPA3pPbIBHOE YIJIUHEHHE, B TPOHHOM
KJIAaCTEPHOM paclajie — yepe3 HyKJIOHHbIH COCTaB NPOIYKTOB (MX «Maru4HOCTbY).

Hwmest B Buay 0030pHO-3aBEpINAIONIMNA XapaKTep Kypca, MOJE3HO MPOBECTH BHYTPEHHIONO
WHBEHTAPHU3AIMIO MOJYYEHHBIX MPO(ECCHOHANBHBIX 3HAHWW, aHAIM3MPYsS IpeajgaraeMoe B Kypce
U3JI0KEHUE BCEro MyTH OT SKCIEPUMEHTAJIbHON YCTAaHOBKH, KaJHOPOBOK, MOMCKA MOTEHIMAIHHO
WHTEPECHBIX HMH(POPMALMOHHBIX KJIACTEPOB B HSKCIEPUMEHTAJBHBIX MJAaHHBIX 110 (pusnueckon
MHTEPIIPETALIMH BBISIBICHHBIX KOPPEISALUH.

10. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJJABATEJIENR

OO6mue yka3aHus:

1. B Havane BBOJHOrO 3aHATHS Pa3bACHUTH OCHOBHBIE TPEOOBaHMs, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI B X0/1€ U3YUEHUS Kypca, a TAKXKe IJ1aH NPAKTUYECKUX U CAMOCTOSTENIbHBIX 3aHATHH.

2. llpenynpenutb 0 NOpSAAKE MPOMEXYTOUYHOW M MTOTOBOM IPOBEPKM 3HAHUU U O IMOPSJIKE
IIPOBEJICHUS aTTECTALlMOHHBIX MEPOIIPUATHM.

3. Bkpartiie o0BsCHUTD MOPSAIOK BBINOJIHEHNS CAMOCTOSITENIbHBIX padoT

4. YomMsiHyTh O caiiTe ¢ MaTepuaiamMu 0 JaHHOMY KypcCy, KaK pecypcy s CaMOIOArOTOBKH
U CBSI3H C IIPENIOAABATEIIEM.

5. YIoMsHYTh 0 HEOOXOJUMOCTH BBIINIOJIHEHUS] BHEAYJUTOPHOM CaMOCTOATENbHOM paboThI.

ABTOP(BI):

[TarkoB KOpwuit Bacunbesuy, a.¢.-M.H., podeccop






