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1.  OBLUME CBEJIEHMS

VYuebnas aucuuiuinHa «Teopus M MpakTHKa MPOBEACHUS SKCIEPUMEHTAIBHBIX HMCCIEIOBAHUI
U3y4YaeTcs B MATOM M LIECTOM CEMECTpax.
Kypcosast pabota/KypcoBoii mpoeKT — He IpeaycMOTpeH(a)

1.1. ®opma NpOMEKYTOUHOU aTTECTALNMU:

[1aTBIi cemecTp — 3aueT ¢ OLIEHKOU
[lecroit cemecTp — dK3aMeH

Mecto yueOHOI aucumiuHsl B crpykrype OITOIT
VYuebnas aucuuiuinHa «Teopus M MpakTHKa MPOBEACHUS SKCIEPHUMEHTAIBHBIX HCCIIEJOBAHUI
OTHOCHUTCSI K YaCTH IPOTrpaMMbl, (POPMHUPYEMOIl ydacTHUKaMHU 00pa30BaTEeIbHBIX OTHOIICHUI.
OCHOBOI 11 OCBOCHMS IMCLHUIUIMHBI SIBISIOTCS Pe3yJbTaThl OOyYEHHUs IO TMPEALIeCTBYIOIIUM
JUCLMIUIMHAM U IIPAKTUKAM:

- dusuka,

- MareMaruka,

— Tennopuzuka,

— TexHnyeckas TepMOAMHAMUKA U TEIUIONEpeaada

— Teopus BEpOATHOCTU U CTATUCTUKA B SKOJIOTHU U TEINIOHEPTETUKE

— YpaBHEHUs MaTeMaTUYeCKON (PU3UKU B SKOJIOTHUU U TEIUIO3HEPreTHKE

— WNudopmanroHHbie 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUHU B IPO(eCCHOHANTBHOM
JESTEIbHOCTH

— Mertposorus, CTaHIapTU3ALMS U CePTUPHUKAIHS

— BBenenne B TeXHUKY SKCIEPUMEHTAIBHBIX UccienoBaHui / OCHOBBI SKCIIEpUMEHTA
PesynbraThl 00ydeHHss 1O Y4yeOHOW IUCLUIUIMHE, WCHOJB3YIOTCS NpPU HU3YyUEHHH CIETYIOLINX
JUCLMIUIMH U IIPOXOKACHUS NPAKTUK:

— OcCHOBBI MOJIETMPOBaHUS TEXHOJOTMYECKUX ITPOLIECCOB U aIlllapaToB;

— [IpoexkTupoBaHre 1 HOPMUPOBAHUE B IPUPOLOOXPAHHOM 1€ATEIBHOCTH.
PesynbraThl OCBOEHHMsS Y4eOHOW MUCHMIUIMHBI B JalbHEHIIeM OyayT WCHOJIb30BaHbl NpHU
BBITTOJIHEHUH BBITYCKHOW KBaJTU(PHUKAIIMOHHON paboTHI.

2.  UEJHU U ILIAHUPYEMBIE PE3VJIbTATHI OBYUEHMS 110
TUCIHUATIIAHE

LenamMu wu3ydyeHHs AUCUUIUIMHBL «Teopuss W TpaKkTUKAa MPOBEACHHUS HKCHEPUMEHTAIbHBIX
HUCCIEIOBAHUNY SIBIISIOTCS:

— (opMHpOBAHHE HAYYHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U TEXHUKHU B Poccuu u 3a pyoexom;

— U3Y4YECHHE METOJI0JIOTUH U PAKTUKU POBEICHUS MHKEHEPHOTO SKCIIEPUMEHTA,

— U3y4YeHHE METOJIOB U CPE/ICTB U3MEPEHHI MTapaMeTpOB SIBIICHUH U MPOLIECCOB;

— (hopMHUpPOBaHNE HABBIKOB OCHOBBI O0OPAa0OTKU M aHAJIN3a MOJIyYEHHBIX 3KCIIEPHUMEHTAIBHBIX
JAHHBIX;

— pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
o0yyaromuxcs B Ipolecce U3y4eHHs UCUUIUINHBL;

— npuoOpeTeHrue COBPEMEHHBIX HAy4HBIX B3IJIAZOB, UICH B X0A€ pabOThl C pa3IMYHBIMHU
MCTOYHHUKAMHU MH(POpMaLIUY;

— MCII0JIb30BaHKE MPH BHIMOJIHEHUH IPAKTUYECKUX 3aJaHUI METOJIOB CPaBHEHUsI, 0000IIeHUS,
CHCTEMaTHU3allii, BBIABICHHUS NMPUYMHHO-CICACTBEHHBIX CBs3€i, (OpMyIHpOBaHUE BBIBOAOB IJIS
W3yYEHUs] PA3IMYHBIX CTOPOH TEXHOJIOTMYECKUX MPOIECCOB, C KOTOPHIMH BO3HMKAET
HE00XO/IMMOCTh CTAJIKUBAThCs B IPOeCcCHOHATIBLHOM chepe.



— (dhopMupoBanne y o0ydaromuxcs KOMIIETEHIINH, YCTaHOBJICHHBIX 00pa30BaTeIbHOM
nporpammoii B coorBerctBuu ¢ ®I'OC BO 1o gaHHOM TUCUHUILIIUHE;
PesynpTarom 00ydeHus mo yaeOHOW TUCIUIUIMHE SBIISETCS OBJIa/IeHUE 00yJalOIIMMUCS 3HAHUSMH,
YMEHHSIMH, HABBIKAMH M OIBITOM JIEATEIHHOCTH, XapaKTePU3YIOUIMMH Ipoiecc (GOpMUPOBAHUS
KOMITIETEHIIMH ¥ 00ECTIeUNBAIOIIUMU JOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS y4eOHOM

JUCHUITIIMHBI.

2.1. ®opmupyemble KOMIIETCHIIUN, HHAUKATOPBI JOCTHKEHHSI KOMIIETCHIINM,
COOTHECEHHBIE C IUIAHUPYEMBIMHU Pe3yJIbTaTaMU 00y4YEeHHMsI 110 AUCLMILINHE!

Kox 1 HammMeHOBaHHe

Kox 1 HammMeHOBaHHe

Inanupyembie pe3yJbTaThI

COOTBETCTBYIOIINH (PHU3HUKO-
MaTeMaTHYEeCKHi anmapar,
METOABI aHAIN3a U
MOJICIIMPOBAHNUs, OCHOBHBIE
3aKOHBI XUMHHU ¥ METOBI
XMMHUYECKOT0 aHaIu3a,
OCHOBHBIE 3aKOHBI 3KOJIOTHH U
MPUPOAOTIONb30BAHHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIILHOTO
WCCIIEIOBAHUS TP PELICHUN
npodecCHOHANBHBIX 3a1a4

MaTeMaTHYEeCKOro arnmapara Jyis
peureHus 3a1a4 TeXHochepHOH
0e30macHOCTH

NA-TIIK-1.2  IIpumeHeHue
TEOPETHYECKUX OCHOB (DU3UKH
NP PELICHUH TPUKIIATHBIX 33124
TexHoc(hepHoi 6e30nacHOCTH

[IK-5. CnocobeH nmpoBoInTh
HAYYHBIC UCCIICTIOBAHUS 10
OTJCILHBIM TeMaM (paszenam
TeM) B 00J1aCTH
pohecCHOHATBHOMN
JeSATEbHOCTH

NA-TIK-5.2  IInanupoBaHue
MPOBENEHHS IKCIIEPUMEHTATIBHBIX
WCCIIEJOBAaHUI

UA-TIK-5.3  OO6pabotka
Pe3yIABTaTOB IKCIIEPUMEHTA

HHANKATOpA o0y4eHust
KOMIIeTEeHIIUH
JOCTHKEHHMS] KOMIIeTeH MU 1o JUCHMUIIHHE
[IK-1. Cnocoben npumensts | UJI-T1K-1.1 IIpumenenue 3HaeT o01Iye NOJIOKEHNS U

HOHSITUS TEOPUH MOI00UST 1
Ppa3MEPHOCTEN;

3HaeT METOJ0JIOTHIO U MPAKTUKY
NPOBEJICHNS NTHXKEHEPHOIO
9KCHEPUMEHTA, METO/IbI U
CpeficTBa U3MEpPEHUI
napamMeTpoB SIBJICHUI 1
NPOLIECCOB B
9KCHEPUMEHTAIBHBIX
UCCIIE/IOBAHUSIX;

[ToHumaeT ocHOBBI OOPaOOTKU U
aHaJM3a MOJTyYeHHbIX
9KCHNEPUMEHTANBHBIX JJAHHBIX.
BunasieeT HaBbIkKamMu
TJTaHUPOBAHUS
9KCNEPUMEHTAIBHBIX
HCCJIeIOBaHUI

IIpoBoguT MaTeMaTUYECKYIO
00paboTKy U aHAIU3
Pe3yNbTaTOB 3KCNEPUMEHTA.
Bunapeet meTonukamu nogdopa u
pa3paboTku puznyeckux u
MaTeMaTUYECKUX MOfiesel
UCCIIElyeMbIX NPOLECCOB U
anmnapaTos;

BunageeT MeTonamu
METOUKAMU 00pabOTKU UX
PEe3yNbTaTOB C UCMOIL30BAaHUEM
MH(OPMAIVIOHHBIX TEXHOJIOTHIA.




3.

CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJINHBI

OO6u1ast TpyA0EMKOCTh Y4eOHOM AUCUUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISET:

no oyHou ¢hopme obyuenus —

6

3.€.

216

qac.

3.1. Crpykrypa yueOHON AUCIUIUIMHBI 1711 00YUaIOIUXCA 110 BUJIaM 3aHATUN (O4HAas

dopma o0OydeHus)

CTpyKTYypa H 00BbeM AUCHUILIHHBI

KonTakTHas ayiuTopHasi padora,

CamocrosTenbHasi padoTa
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3.2.  Crpykrypa yueOHOIN MUCIUTLTUHBI/MOYJIS U1 00YYaIONIUX s 10 pas3jiesiaM U TeMaM JTUCHUTUINHBL (ouHas hopma o0ydeHus)
Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
pe3y/bTaThl ® .
OCBOCHISI: o g Buabl 4 (popMBI KOHTPOJILHBIX MEPONIPUSTHIA,
o 2 = & o oGecre4nBaIOLIHeE 10 COBOKYIHOCTH TEKYIIHit
KoA(bI) HaunmeHoBaHue pa3jesioB, TeM; » § o A g . =
. . 1 5 =2 5 o o KOHTPOJIb YCIIEBAEMOCTH;;
¢opmupyemoii(bIx) ¢opma(bl) TPOMEKYTOYHOI ATTeCTAIIMU = S K &3 S £ E =
- & 5 o= S " Sl - (opMBI IPOMEKYTOUHOr0 KOHTPOJISI
KoMmeTeHuuu (i) u = = =B = 5 S 2 5
= = a 2 =B o S yCIeBaeMoOCTH
HHIHKATOPOB g g S g Z 2 g g
JAOCTHIKEHHUS e é- = g = é- = 8 =
KOMIIETEHLHIi i = = =
IIaTbiii cemecTp
TIK-1 Pasnen I. OcHOBBI TeOpHH NOA00MA M AHAJIN3A PAa3MEPHOCTEN X X X X 12
i-1iK-1.1 Tewma 1.1 2 X @DOpMBI TEKYIIETO KOHTPOJIS
HJ-TIK-1.2 Bupl HAyYHBIX HicCIeIOBAHUH, X KIIacCH(UKAITHS. o pazneny I:
Tema 1.2 2 X 1. Komnoxsuym
OCHOBBI TeopHH 1MO100MS (HPU3HMUECKHUX MPOILIECCOB.
Tema 1.3 2 X
MeTox aHanm3a pa3MEepHOCTEH.
IIpaxkTryeckoe 3ansaTue Ne 1.1 2 X
HccregoBanne NpUHIMIOB CO3JaHNS MATEMaTHUECKUX MOJENeH
IIpakTryeckoe 3ansatue Ne 1.2 2 X
[TpakTHyeckoe NPUMEHEHHE TEOPHH TT0I00HS
IIpakTryeckoe 3ansatue Ne 1.3 2 X
IIpakTHyeckoe NPUMEHEHUE TEOPHH PA3MEPHOCTEN
TIK-1 Pazgea II. IlorpemHocT cpeACTB H3MeEpPEHHIT 12 @DOpMBI TEKYILETO KOHTPOJIS
i-1iK-1.1 o pazneny Il u II:
Tema 2.1 2
HJ-1IK-1.2 . 1. KonTponsHas pabora
TIK-5 OCHOBHBIE TIOHSTHUS U ONPEACIEHHS, KiIacCu(UKannsI H3MEpeHHH
HJ-TIK-5.2 Tema 2.2 2
HJI-TIK-5.3 TTorpemmHoCcTH CPEICTB U3MEPEHHS U HX KIACCH(UKAIHSL
Tema 2.3. 2
OrieHKa 0)KHAaEeMO MOTPEITHOCTH 3KCIIEPUMEHTAIBHBIX
HCCIIEIOBaHUN
IIpakTrueckoe 3ansaTue Ne 2.1 2
CpaBHUTENbHAs OLIEHKA CPEACTB N3MEPEHHUS
IIpakTryeckoe 3ansatue Ne 2.2 2
OreHka aOCONIIOTHOM, OTHOCHTENBHOM 1 MTPUBEAEHHON OTPETHOCTEH
CPEICTB U3MEPEHUS




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
pesyibrarel o g Buabl 4 (popMBI KOHTPOJILHBIX MEPONIPUSTHIA,
OCBOCHM: 2 2 5 & z o0ecreynBalOIIHeE 0 COBOKYITHOCTH TeKYLIU
KoA(bI) HaunmeHoBaHue pa3jesioB, TeM; » § o é o g . 5 A
(hopmupyemoii(bIx) dhopma(b1) NpoMekyTOUHOI aTTecTalI g g g =g 3 g £ 2 KOHTPOJIb yCIIEBAEMOCTH;
T ) & 2 E e sz g = ($OpMbI MPOMEKYTOYHOr0 KOHTPOJISI
MHMKATOPOB = Z E = g Z E g %’ ycreBaeMoCTH
JOCTHKEHHS 5 g = TS g = z S
KOMIIETEHLHIi = R & S & ala O A
IIpakTryeckoe 3anstue Ne 2.3 2
OrieHKa MOTPENTHOCTEH KOCBCHHBIX H3MEPEHUN (PU3NICCKOM
BEJIMYHMHBI
TIK-1 Pazpean II1. MatemaTudeckoe MoJeJIMPOBAHME B X X X X 14
HJ-TIK-1.1 JIKCIEPUMEHTAJIBHBIX MCCICA0BAHUAX
HJ-TIK-1.2 Tema 3.1 2 X
IIK-5 [HonsiTus Marematuyeckot Moaenu. MeTo HauMEHBIINX KBaJIpaToB
HJ-1IK-5.2 (MHK)
HJI-TIK-5.3 Tema 3.2 2
['uapaBiarueckne MOEIN XMMUKO-TEXHOJOTHYECKUX MPOLIECCOB
IIpaxkTryeckoe 3ansaTre Ne 2.1 2
HccrenoBanue MpUHITUIIOB TOAO0Opa MATEMATHIECKUX 3aBHCAMOCTEH
JIJIs1 OTIMCAHUS] PE3YIbTATOB IKCIEPUMEHTA
IIpakTrueckoe 3ansatue Ne 2.2 4
Orenka ko3 dumeHToB 3aBucuMocTer MerogoM MHK
3auem X X X X X 3adeT ¢ oleHKOM
HUTOI'O 3a 5 cemecTp 16 18 38
IlecToii cemecTp
TIK-1 Pazpgen IV. MeToabl u cpecTBa H3MepeHHil B 22 DOpMBI TEKYIIETO KOHTPOJIS
H-IIK-1.1 JIKCHEPUMEHTAJIBLHBIX HCCIECJOBAHUAX o paszgeny V:
HJI-TIK-1.2 Tewma 4.1 2 1. KontponpHas paboTa
IIK-5 OCHOBHBIC TIOHSATHS H OTIPEICICHUSI.
HI-TIK-5.2 Tema 4.2 4
HI-TIK-5.3 MeToJIbI U CPEJICTBA H3MEPEHUS TTAPAMETPOB MPOIIECCa
Tema 4.3 2
MeTo1bI OnpeieneHHs KOJINYECTBA TEMIOThI
Tema 4.4 4
Omnpenenenne k03 uImeHTa TEIIOMPOBOTHOCTH
Tema 4.5 6




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
pesyibrarel o g Buabl 4 (popMBI KOHTPOJILHBIX MEPONIPUSTHIA,
OCBOCHM: 2 2 5 & z o0ecreynBalOIIHeE 0 COBOKYITHOCTH TeKYLIU
KoA(bI) HaunmeHoBaHue pa3jesioB, TeM; » § o : o g . 5 A
(hopmupyemoii(bIx) dhopma(b1) NpoMekyTOUHOI aTTecTalI g g g =g 3 g £ 2 KOHTPOJIb yCIIEBAEMOCTH;
KoMmeTeHmuH(ii) 1 - 55 e 5z g5 (opMBI NPOMEKYTOUHOT0 KOHTPOJISI
MHMKATOPOB = Z E = g Z E g %’ ycreBaeMoCTH
JOCTHKEHHS 5 g = TS g = z S
KOMIIETEHLHi S ol S & ala &
Omnpeneneane ko3 duimenTa TemIooTIaun
TIK-1 Pazpgen V. O6padoTka 3KCIepUMEHTAIbHBIX JaHHBIX € 22 DOpMBI TEKYIIETO KOHTPOJIS
H-IIK-1.1 HMCIO0JIb30BAaHHEM CHeNUATH3UPOBAHHOIO IPOrPAMMHOI0 o paszgeny V:
HJ-TIK-1.2 o0ecreyeHus 1. BrinosiHeHNEe MHAUBU Ty JIbHBIX 3aJaHUI
TIK-5 Jlaboparopnas padora Ne 5.1 6 2. 3ammra naboparopHbIX pabor B ¢dopme
HJI-TIK-5.2 OcBOeHHE MaTeMaTHIECKHX MMAKEeTOB JUIs 00pa0oTKu maHHbIX Octave TECTUPOBAHUN
HJI-TIK-5.3 Jlaboparopnast pabora Ne 5.2 6
I'paduueckoe oToOpa’keHnEe MaTEMaTHIECKIX 3aBUCHMOCTEH
Jlaboparopras padora Ne 5.3 6
Jluneitnas anre6pa B Octave
Jlaboparopnas pabora Ne 5.4 6
PeneHne HeNMHENHBIX ypaBHEHUN
Jlaboparopras padora Ne 5.5 6
Pemenre onTHMHU3aMOHHBIX 33124
Jlaboparopnas pabora Ne 5.6 6
O0paboTka pe3ysIbTaToB AKCIIEPUMEHTa. MeTo HanMEHBIINX
KBaJIpaToB
Jlaboparopras pabora Ne 5.7 6
IMonbop ko durmentor GpyHKIM, TIPUBOANMBIX K JIMHEHHBIM IS
OTIMCAHUSI SKCIIEPUMEHTAIILHBIX JIAHHBIX
Jlaboparopras pabora Ne 5.8 6
[MonOop ¢yHKIMI 17151 ONMCaHUs SKCIEPHUMEHTAIBHBIX JaHHbBIX
OxrzameHn X X X X 36 DK3aMeH
HUTOI'O 3a 6 cemecTp 16 48 44
HMTOI'O 3a Bech nmepuos 32 18 48 118




3.3.

Kpatkoe conepxanue yueOHOM TUCHUTIIINHBI

Ne

HanMeHoBaHue pa3aeia u
TEeMbI JUCHHILINHDI

Conep:xanue pa3ieaa (TeMbl)

Pazgen I. OcHOBHBIC TeopuH MOAO0OHMA M AHAJIH

3a pa3MepHoOCTeil

Tema 1.1 Buas! Hay4HBIX HCCIEIOBAHUMN, Buppl Hay4HBIX HCCIeOBaHNH, MX Kinaccupukanysi. OCHOBHbIE ETH
nX KIacCu(UKaIms. U 331a4M SKCIEPUMEHTANBHBIX HccaeaoBaHuil. [TpuHIUNIEI co3aanus
(U3MYECKUX M MATEMaTHIECKUX MOJIeNei
Tema 1.2 OCHOBBI TEOPHH TTOIO0HS [Monobune puznueckux siBieHuit u cucteM. OCHOBBI TEOPHH MTOI00HS.
(U3HYECKHX MPOLIECCOB. Hay4Hbre 0CHOBBI (pH3MYECKOT0 MOJICITMPOBAHUS
Tema 1.3 Merton ananm3a pa3MepHOCTEN OcHOBBI TeopuH pazMepHocTei. Anredpa pasmepHocreii. [Tlonstre o

6G3pa3MCpHLIX BenmunHax. [IoHSTHE 0 3aBHCUMEIX M HE3aBHCHUMBIX
Pa3MEPHOCTAX. O6pa30BaHI/I€ 6e3p33MepHI)IX KOMIIJIICKCOB METOAOM
aHaJIn3a pa3M€pHOCTeI7L T-TCOpeMa Bbokunrema.

Pazgea II. IlorpemHocT cpeAcTB H3MeEpPEHHIT

Tema 2.1 OCHOBHBIE TIOHATHS 1 OcHOBHBIE IOHATHS 1 onpeaeneHus. M3mepenne. Knaccudukars
oTpeneneHus, Kiaccupukarys m3Meperuil. [Ipsmoe n3mepenne. KocBeHHbIE H3MepeHNsI.
H3MEpEHUil COBMECTHBIE M COBOKYIIHbIE U3MEPEHHUSL.
Tema 2.2 IorpemnocTu cpeacTs Knaccudukanms norpemnocreii nsmepenus. Cucremarndeckast
M3MEpeHns U UX Kiaccudukanus | morpemHocTs. CirydaiiHast HOorpemHocTs. [ pydast morpeHocTk.
AbcomoTHas orpemHocTb. OTHOCUTENBHAS TIOTPELTHOCTb.
IIpusenennas norpemHocts. HopMupoBanue norpemsoctei
CPEACTB H3MEPEHHUS.
Tema 2.3 OreHKa 0XHaaeMOi PesynbraT n3mepenus. JlopepurensHblil nHTepBall. HopMansHoe nnn

MOTPEMIHOCTH
SKCIIEPUMEHTAIBHBIX
HCCIIeTOBAHUN

rayccOBCKOE pacmpesenenre. Beibopodnsie qucnepeus u
CPeAHEKBaIpaTHYHOE OTKIIOHEHHE. BrIsBieHne rpyobix
norpemHocteil. Cucremarnueckas norpenrHocts. Kirace tounocti
npubopa. Pacuer rpanuns! nonockl norpemsoctei. Cioskenne
CIIy4allHOU ¥ CHCTEMaTH4eCKo! morpemnoctei. [Tonnas
MIOTPEITHOCTh U3MEPEHHSL. AJITOPUTM 00paOOTKH JaHHBIX KOCBEHHBIX
M3MEPEHUI METOI0M IIEpEeHOCa MOTPEIHOCTEH. AJITOPUTM
00pabOTKH JaHHBIX KOCBEHHBIX U3MEPEHUH BEIOOPOYHBIM METOIOM

Pazpen II1. MaTemaTudeckoe MoJeMpPOBaHHe

B JKCIIEPUMEHTAJIBbHBIX HCCICTOBAHUAX

Tema 3.1 IloasTHs MaTeMaTHIEeCKOU MateMaTiaeckoe MOJICITUPOBaHNE ¥ HACHTU(DUKAIIS MOICIICH.
mojenn. MeTon HauMEHBIINX AnanTtuBHEIE U HeaganTUBHEIC Moaeand. OCHOBHEIC IIOHATHSI METOAA
kBanparos (MHK) HaMMEHBIINX KBaJIpaToB. MeTo[ HaUMEHBLINX KBaIPaTOB MPH

HCCIICAOBAHMY JIMHEHHBIX 3aBUCUMOCTEH. MeTo 1 HanMEHBIIINX
KBaIpaTOB MPHU HCCIEAOBAHUN NOJMHOMHUAIBHBIX 3aBUCUMOCTEH
Tema 3.2 I'uppaBnuueckue Moaenn Bpewms npeOpiBaHuUs 37IeMEHTOB TIOTOKA KaK CIyJYaliHas BEIMYMHA.

XUMHUKO-TEXHOJIOTUIECKUX
IPOLIECCOB

DKCIIepUMEHTAFHOE U3YUCHUE PACTIpEICTICHAS BpEeMEHI
peOBIBaHUS 3JIEMEHTOB TIOTOKa. IHTErpanbHas u
nmuddepeHIanbHas GyHKIMA pactpeelICHUs BpeMEHH MpeObIBaHUS
AJIEMEHTOB TIOTOKA. THITOBBIE MOJICH CTPYKTYPHI IIOTOKOB. Moiens
HACaTHHOTO TepeMeInBaHusl. MoJIeNb NICATEHOTO BEITCCHCHUS.
Onronapametprdeckas muddy3rnoHHasS MOJENb. SueedHas MOJeIb.

Pazgen IV. MeTtoasl u cpecTBa H3MEPEHHI B IKCIIEPUMEHTAIBHBIX HCCJIECA0BAHUAX

Tema 4.1 OCHOBHBIE TIOHATHS U OcHOBHbIE TOHATHS 1 onpeaeneHus. CTpyKTypa H3MEPHTEIbHBIX
OTIpeeTIeHNSI. niprudopos. [TorsaTust o mpudopax NpsiMOro M ypaBHOBELIIEHHOTO
IpeoO0pa30oBaHMH.
Tema 4.2 MeTo/bl B CpeicTBa U3MEPEHUS MeTop!l B CpeiCTBa U3MEPEHUSI TeMITepaTypbl. MEeTOIBI M CpeACTBa
IapameTpoB Iporecca M3MepeHns aBlieHns. MeTOo bl M CpeICTBA U3MEPEHNS pacxoia
ra3oB U KUOKOCTEH.
Tema 4.3 Mertons! onpeneneHus Mertons! onpenenieHns KoandecTsa TerioTsl (Kamopumerpus).
KOJIMYECTBA TEIUIOTHI JlaT4nKy TEIIOBHIX MOTOKOB. KasopumeTphl HOCTOSIHHON U
IIepeMEHHOH TeMIlepaTyphl.
Tema 4.4 Onpenenenne ko duimenTa Omnpenenenne K03 PUITEHTa TEIUIONPOBOJHOCTH TBEPIBIX TE,

TCIUIOMIPOBOAHOCTH

JKUIKOCTEH 1 ra30B. OnpeeNicHAs U ¢TUHAUIIEI H3MEPCHUS.
OCHOBHBIC TIPUHIIHITEI, UCTIONB3YEMBIE TIPH H3MEPCHUN
KOd(PHUIHIEHTA TETIONPOBOIHOCTH. AOCOIFOTHBIC U




HanMeHoBaHue pa3aeia u

Ne Copnepixanue pazjiesia (TeMbl)
TeMbl AU CIUILIHHBI
OTHOCHTENBHBIE, CTAIUOHAPHBIE U HECTALIMOHAPHBIE METOBI
H3MEPEHUsL.
Tema 4.5 Omnpenenenne ko duienTa TermooTnava npu KOHBEKIMH KUAKOCTH B OTHO(GA3HOM COCTOSHHU.
TEIUIOOTAAYN OO6mwe monoxeHust. MeTobl ONBITHOTO OTPEeICHUS

Koa(h(puIMeHTa TeI00TAaYl. MEeTO/ CTaIlHOHAPHOTO TEIIOBOTO
noroka. HecrarmonapHsIit MeTox orpeaeneHus ko3hdpunnenra
TemiooTAaul. Meronsl peryisipHoro pexuma. Mccnenosanue
TEIUIOOTIAAYH NPH JBIDKCHUH KUIKOCTH OTPAaHHICHHOM 1
HEOTPaHUIEHHOM 00bEMeE.

3.4. Opranuzamus caMOCTOSTEIbHON paboThl 00yUaIOIINXCS

CamocrostenbHas paboTa cTyaeHTa — o0s3aTellbHas 4acTh 00pa3oBaTENBHOIO Ipoliecca,
HarpaBJIeHHAs Ha Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATEHOMY U JIMYHOCTHOMY CaMOOOpa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JabHEHIIIEro 00pa3oBaTeIbHOTO MapIIPpyTa U MPOPEeCcCUOHATBHON Kapbephbl.

CamocrostenpHas paboTa 00y4aroIuXcs M0 JUCIUILIMHE OPraHu30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH M paboT, 00ecrneurBaIOUIMX YCIEIIHOE OCBOCHUE
JMCLUIUIAHBL.

AynuTopHas caMmoCTOsTeNIbHAas paboTa oO0yyaromuxcs MO AMCUUIUIMHE BBIIOIHAETCS Ha
yueOHBIX 3aHATHUAX I0Jl PYKOBOACTBOM IMIPENoOJaBaTeNii M MO €ro 3aJaHuio. AyIUTOpHas
caMoCTOsITeNIbHas paboTa 00yJaromuXxcs BXOJUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUIAHOM Ha ayJAUTOPHYIO paboTy, U pEriJaMeHTUPYETCs PAaCIUCAHUEM YUeOHBIX 3aHATHI.

BueaynutopHas camocTosiTeNbHas paboTa 00ydaronuxcs — IaHupyeMast yueOHasi, Hay4Ho-
HCCIIeI0BATENbCKAs, MpaKTHYecKasi paboTa 00yJaromuxcs, BEIIOJIHAEMAasi BO BHEAYAUTOPHOE BPEMs
0 3aJIaHUIO M TPU METOAWYECKOM PYKOBOJCTBE IPENoAaBatTelis, HO 0€3 ero HemocpeCTBEHHOTO
y4acTHs, paCIIMCaHUEM YUEeOHBIX 3aHATHI HE periaMeHTUPYeTCS.

BueaynuTopHas camocTosTeNbHas paboTa 00yyarommxcs BKIII0YaeT B ceOst:

- MOJITOTOBKY K JIGKLIUSAM, IPAKTHYECKUM U JTa0OPATOPHBIM 3aHATHIM, IK3aMEHY

— M3y4YCHHE yIeOHBIX MOCOOUI;

- U3yYEHHUE pa3esioB/TeM, HEBBHIHOCHUMBIX Ha JIEKUMHM M MPAKTUYECKHE 3aHATHUS
CaMOCTOSITENILHO;

- MOJIFOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX pabOT U OTYETOB IO HUM;

- U3y4YeHUE TEOPETHUYECKOr0 M TMPAKTUYECKOT0 MaTepuana IO PEKOMEHJIOBAaHHBIM
MCTOYHUKAM;

- MOJIFOTOBKA K KOHTPOJILHBIM paboTam;

- MOJIFOTOBKA K IMIPOMEKYTOUYHOM aTTeCTaIllK B TEUEHUE CEMECTPa;

CamocrostenbHas paboTra 0OydaloOUIMXCsl C y4yacTHeM IpenojaBareist B (opme HHOM
KOHTAKTHOM paboThl MpenycMaTpUBaeT TPYyMNIOBYI0 M (MIM) HHIUBUAyalbHYIO paboTy c
00y4JaronuMuUCs ¥ BKIIIOYAET B ce0s:

- MIPOBEICHUE KOHCYIbTALUHI Tepel IK3aMEHOM 10 HEOOXOIUMOCTH;

- KOHCYJbTAllMM [0 OpPraHU3alldd  CAMOCTOSTEIBHOTO  HM3YYEHHMS  OTICIIBHBIX
paszesnos/TeM, 6a30BbIX TOHATHH yueOHBIX TUCIHUILINH TPOGHIEHOT0/POJCTBEHHOr0 OaKalaBpuara,
kotopsie hopmupoBaiu OIIK u 1K, B niensix oGecniedeHrs MpeeMCTBEHHOCTH 00pa30BaHusl.

[Tepeuenp pa3nenoB/TemM/, MOTHOCTHIO WJIM YAaCTHYHO OTHECEHHBIX HA CAMOCTOSTEIbHOE
U3y4YeHHE C TOCIEeTYIONUM KOHTPOJIEM:



Buael u ¢popmsl

HaumeHnoBanue pasgena KOHTPOJIbHBIX é
/TeMbl OucyunuHbsl, MepOonpUATHI S
Ne BbIHOCHMBbIE HA 3agaHus 1715 CAaMOCTOSITeIbHOM PadoThI (Y4HMTBIBAIOTCS s
CaMOCTOSAITEIbHOE npu NpoBeJeHun [ S
n3yyeHune TEKYIIEero 2 g
KOHTPOJIs1) ==
Pazgen I OcHOBHBIC TEOPUHU NTOJ00US U AHAJIN3A PA3MEPHOCTel
Tema 1.1 Buas! Hay4HBIX ITpopaboTath y4eOHbIH MaTepra 1Mo YCTHOE 12
HCCIIEOBaHUM, X MIPeATIOKEHHOH yueOHOit IuTeparype. cobeceoBanue
KJaccu(UKarIys. IToaroToBKa K KOJIIOKBHYMY. 0 pe3yabTaTaM
BBITNIOJTHEHHOU
paboTHhl,
KOJIZIOKBHYM
Tema 1.2 OCHOBHI TEOpPHUH TTOTOOUS
(U3HYECKHX TPOLIECCOB.
Tema 1.3 Merton ananusa
pasmepHocTel
Paznea II. IHorpemHocTu cpeacTs U3MepeHUi
Tema 2.1 OCHOBHBIE TIOHATHS U ITpopaboTats y4eOHbIH MaTepra 1Mo YCTHOE 12
OnpeneeHus, MIPeATIOKEHHOH yueOHOil IuTeparype. cobeceoBanue
KIaccuQuKarys IToaroroBka Kk KOHTPOJIBHOU padore. 0 pe3yabTaTaM
M3MEpEeHUuil BBITNIOJTHEHHOU
Tema 2.2 IorpemnocTu cpeacTs paboTHhl,
HU3MEPEHUs U UX KOHTPOJIbHAS
KIaccuukanus pabota
Tema 2.3 OreHKa 0XHaaeMOi
MOTPENIHOCTH
JKCHEPUMEHTAIBHBIX
HCCIIeOBaHUN
Pazgen 111 MartemaTndeckoe MOJeJIMPOBAHNE B IKCIIEPUMEHTAJIbHbIX UCCJIEJOBAHUAX
Tema 3.1 [Monstusa matematndeckort | Ilpopaborars y4eOHBINH MaTepHai Mo YCTHOE 13
Mozenu. Meron MIPeATIOKEHHOH yueOHOit IuTeparype. cobecetoBanue
HaUMEHBIINX KBaJpaToOB IToaroroBka K KOHTPOJIBHOU padoTe 0 pe3yabTaTaM
(MHK) BBIIIOJTHEHHOM
Tema 3.2 I'uapaBanueckue Monenu paboTHl,
XUMHKO-TEXHOJIOTHYECKHX KOHTPOJIbHAS
MIPOLIECCOB pabota
Pazpen IV MeToas! U CpeACTBA H3MEPEHHUIT B IKCIIEPUMEHTAJIBHBIX HCCJICI0BAHUAX
Tema 4.1 OCHOBHBIE TIOHATHS U ITpopaboTats y4eOHbIH MaTepra 1Mo YCTHOE 22
ONpeAeIeHNUsI. MIPeATIOKEHHOH yueOHOit IuTeparype. cobeceoBanue
Tora 4.2 MeTons! i cpercTsa IToaroroBka Kk KOHTPOJIBHOU padoTe 10 pesyIbTaTam
BBITNIOJTHEHHOU
M3MEpEHUs TapaMeTpPOB
rporecca padorel,
KOHTPOJIbHAS
pabora
Tema 4.3 Mertons! onpeneneHus
KOJINYECTBA TEIIOTHI
Tema 4.4 OmnpeneneHre
koo punmenrta

TCILUIONIPOBOAHOCTH




Tema 4.5 OmnpeneneHre
koo punmenrta
TEIIOOTAAYH
Pazgen V. O0padoTKa IKCIEPUMEHTAILHBIX JAHHBIX ¢ HCIOJIb30BAHHEM CIECHUATU3MPOBAHHOIO
TMPOTrPaAMMHOI0 o0ecrneyeHust
Jlaboparopr | OcBoenue ITpopaboTath y4eOHbIH MaTepra 1Mo YCTHOE 22
ast pabora MaTeMaTHYeCKHX MAaKeTOB | MpeaoKeHHOW y4eOHOi uTeparype. cobeceoBanue
Ne 5.1 Tt 00pabOTKHM TAaHHBIX [Toaroroska k 1abopaTopHBIM paboTaM TI0 pe3yabTaTaM
Octave BBIITOJTHEHHOM
Jlaboparopr | I'paduueckoe paboTHhl,
ast pabora oToOpaxkeHue MHIWBHYalbHbIE
Ne 5.2 MAaTeMaTHYECKUX MPaKTUYECKUE
3aBUCHMOCTEN 3a7aHus
Jlaboparopr | Jluneitnas anredpa B
ast pabora Octave
Ne 5.3
Jlaboparopr | Pemrenune HenmmHEHHBIX
ast pabora YpaBHEHHUH
Ne5.4
Jlaboparopu | Pemenue
ast pabora ONITHUMHU3AIIMOHHBIX 33129
Ne 5.5
Jlaboparopa | OGpaboTka pe3yabTaToB
ast pabora JKCTIepUMeHTa. MeTox
Ne 5.6 HAaVMMEHBIINX KBAJPaTOB
Jlaboparopr | ITox6op xoadduimenTon
ast pabora (YHKIMH, TPUBOIUMBIX K
Ne 5.7 JIMHEWHBIM AJIS1 ONUCAHUS
9KCTIEPUMEHTAIBHBIX
JTAHHBIX
Jlaboparopr | ITonbop dyHKIMIH 1T
ast pabora OTIMCaHUs
Ne 5.8 3KCIIEPUMEHTAIIBHBIX
JTAHHBIX
Jlaboparopr | O6paboTka naHHBIX.
ast pabora Wutepronsiuus u
Ne'5.9 skcTparnossiuus B Octave

3.5. IlpumeHeHHE ITEKTPOHHOTO O0YUYCHHS, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX

TEXHOJIOTUN

[lpu peanuzanuu OporpaMMbl y4eOHOM JAMCHUILTUHBI/Y4EOHOTO MOAYJIS 3IIEKTPOHHOE
o0y4yeHHe U TUCTAHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUN HE TPUMEHSIOTCS.
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4. PE3YJIbTATBI OBYUYEHMUS 11O JUCIUIIJIMHE, KPUTEPUU OHEHKHU YPOBHA C®@OPMHUPOBAHHOCTH
KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHUS

4.1. CooTHeceHUE IUIAHUPYEMBIX PE3YyJIbTAaTOB 00YUYEHUS C YPOBHAMU C(HPOPMHUPOBAHHOCTH KOMITETEHUUHU ().

Yposuu Hrorosoe Ouenka B Toka3zaTeau ypoBHsi c)OPMHPOBAHHOCTH
copmMupoBaHHOCTH KOJIMYeCTBO NMATHOAILHOU = = =
KoMIIeTeHum(-i) GALIOR cHcTeMe yHHBepcaﬂbHOH(-fIX) oﬁmenpocl)eccnonanbfmn(-blx) IlpO(l)CCCﬂOHaJIbHOI/[U(-bIX)
- KOMIeTeHunu(-it) KOMIIeTeH M I KoMIeTeHumnu(-it)
B 100-6an1bHOM II0 pe3yJbTaTaM TIK]
cucreme TeKylen u 3 HT-TIK-1.1
no pe3yJ11,TuaTaM MPOMEKYTOYHOI HI-TIK-1.2
TeKylleH 1 aTTecTalun TIK-5
NMPOMEKYTOIHOMN Hﬂ—HK—.SZ
aTTeCTaluu HJI-TIK-5.3
BBICOKHUH 85-100 OTJIUYHO OO0yuatomuiicst:
— 3Haer B MOJHOM 00BbEME B COOTBETCTBUH C IPOTPaAMMOI 00YUYECHHUS 10 JAHHOMY
Kypcy: O0IIre MOJIOKEHUS ¥ MMOHATHS TEOPHU TIOJ00HUS M Pa3MEPHOCTEH,
METOJIOJIOTHIO U MPAKTUKY MPOBEACHUS HHKEHEPHOTO SKCIIEPUMEHTA, METOABI U
CpeACTBa U3MEPEHUHN NTapaMEeTPOB SBJICHUM U MPOLECCOB B 3KCIIEPUMEHTAIBHBIX
HCCIICJIOBAHUAX, OCHOBBI 00Pa0OTKH M aHAIM3a MOJYYSHHBIX DKCIIEPUMEHTATBHBIX
JTAHHBIX, METOJIbl MAITUHHOTO MOJEIUPOBAHUS UCCIEAYEMBIX ITPOLIECCOB U SIBIICHUM.
— YMeeT yBepeHHO WACHTH(DHUIIUPOBATH MIPOIECCHI U TIOOUPATh UX (PU3HYCCKHE U
MaTeMaTUYECKHE MOJICTU TOBBIIIEHHON CIIOKHOCTH;
— Brageet HaBbIKaMH MIIAHUPOBAHUS IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM,
MPOBEJICHUS MaTEeMaTHIECKO 00pabOTKH M aHATN3a TOBBIIICHHON CIIOKHOCTH
pe3yJIbTaTOB 3KCIEPUMEHTA;
— Ilpumenser HHPOPMALMOHHBIE TEXHOJOTHH MPH aHAIH3E U 00paboTKe
SKCIEPUMEHTAJBHBIX TAaHHBIX U MATEMAaTHUECKUX MOJIENICH UCCIEYyEMBIX MPOIIECCOB
U SABJICHUM.
— Burageer MeToaukamu moaoopa U pa3paboTKH (PU3HMYECKUX U MaTEMaTHYSCKUX
MOJIETIEH UCCIEAYEMBIX ITPOLIECCOB U allllapaToB C UX MPUMEHEHUEM B HETUIIUYHBIX
CUTYaIlUAX;
MTOBBILIEHHBII 65 -84 XOpOo1IOo OoOyyatormmiics:

- 3HaeT B J0CTAaTOYHOM 00BEMeE B COOTBETCTBUU C nporpaMMoﬁ 06yqu1/1$1 1o
JAaHHOMY KYypCy: O6IIII/IC IMOJIOXKCHUA U TIOHATUA TCOPUU HOL[O6I/I${ u pa3MepHOCTeI71,
MCTOHOJIOTHIO U MPAKTHUKY MMPOBEACHHUA HHXXCHEPHOI'O OKCICPUMEHTA, METOABI 1
CpeacTBa I/ISMepeHI/Iﬁ nmapamMeTpoB SIBJICHUH U IpOoHECCOB B SKCIICPHUMEHTAJIBHBIX
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HCCIICJIOBAHUX; OCHOBBI 0OPa0OTKH W aHAJIK3a MOJTYYCHHBIX SKCIIEPUMEHTATLHBIX
JTaHHBIX, METOJII MATUHHOTO MOJICIIMPOBAHISI HCCIIEAYEMBIX MTPOIIECCOB U SIBJICHHM.
—  YMeeT uaeHTHOUITUPOBATH YCIOKHEHHBIE MPOLIECCHI U MOIOUPATH X
(du3nYecKre 1 MaTeMaTHYECKUE MOJICIIH;

—  Ilmanupyer sKcriepUMEHTAIILHEIE HCCIIEA0OBAHHUS, TPOBOIUT MIEPBUIHYIO
MaTeMaTHYECKyI0 00pabOTKY M aHAIN3 PEe3yJIbTaTOB KCIIEPHUMEHTA,;

— Ilpumenser HHGOPMAMOHHBIE TEXHOJOTHH MPH aHAIH3E U 00paboTKe
AKCTIEPUMEHTAIBHBIX JJAHHBIX M MATEMAaTUYECKUX MOJIENICH UCCIIEyEeMBIX POIIECCOB
U SIBJICHHIA.

— Bnanmeer MeTtomukamMu moabopa v pa3paboTKU GU3NIECKUX U MATEMATHICCKHX
MO/IeJIel UCCIIeTyeMbIX MPOIIECCOB U alapaToB, HO JOMYyCKaeT HE3HAYUTEIILHEIE
OIIMOKH;

0a30BbII

41— 64

YAOBJICTBOPUTCIIBHO

OOyuaromuics:

— 3HaeT Ha yJIOBJIETBOPUTEIILHOM YPOBHE OOIIHE TUTIOBBIC TTOJIOKESHUS U TIOHSITHSI
TEOPHH MOA00HS U pa3MEPHOCTEH, METOIOJIOTHIO U MPAKTHKY MTPOBEICHHUS
WHXEHEPHOTO YKCIIEPUMEHTA, METOJIBI M CPEICTBA M3MEPEHUN TTapaMeTPOB SBICHUI
Y TIPOIIECCOB B OKCIIEPUMEHTAIILHBIX HCCIICIOBAHUAXK, IEPBUYHBIC OCHOBBI 00pabOTKH
¥ aHAJIM3a TOJYYEHHBIX IKCIIEPUMEHTATLHBIX JTAHHBIX, HAYaJIbHBIE OCHOBBI METOJIOB
MAITUHHOTO MOJISIIUPOBAHUS HCCIIEAYEMBIX MTPOIIECCOB U SIBJICHHIA, BOCITPOU3BOIUTH
1 OOBSICHATH TTPOUJICHHBIN yUeOHBIM MaTepHall Ha YJOBJICTBOPUTEILHOM YPOBHE.

—  YMeeT uaeHTU(OUITUPOBATH TUIIOBBIEC MTPOIIECCHI M MOI0MPaTh UX (PU3MUCCKUE U
MaTeMaTHUICCKHE MOJICIIH;

— TIpoBOoAMT NEPBUYHYIO MATEMAaTHUECKYIO 00paOOTKY M aHAJIU3 PE3yJIbTaTOB
AKCIIEPUMEHTA;

— IlpumeHsieT TUIOBBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH TIPH aHAIKM3e U 00paboTKe
AKCIIEPUMEHTAIBHBIX JJAHHBIX M MATEMAaTUYECKUX MOJIENIeH UCCIIEyEeMBIX TIPOIIECCOB
U SIBJICHHI.

— Bunageer meToaukamu moaoopa U pa3pabOTKH THIOBBIX (PU3NYECKHUX U
MaTeMaTUYECKUX MOJEIIEH UCCIIeyeMbIX MPOIIECCOB U anmapaToB, HO OTBEYAET
HEYBEPEHHO, JIOMYCKACT 3HAYMTEIHHOE KOJHUIECTBO OITHOOK

HU3KHI

HCYAOBJICTBOPUTCIILHO

OOyuaronuics:

—  JAEMOHCTpHUPYET @paFMeHTapHBIe SHAaHUA TCOPETHUYCCKOT'O U MMPAKTHYECKOTO MaTC€puajia B obmactu
TEOPHHU IKCIIECPUMEHTA, NOITyCKACT FpY6BIe OIKOKH IIpHU €T0 U3JIOKECHUU Ha 3aHATHUAX U B XO01€
HpOMe)I(yTO‘-IHOﬁ aTTCCTAalluU,

—  HCIBITBIBACT Cepbé3HBIe 3aTPYAHCHHUA B MIPUMCHCHUU TCOPETUICCKUX MOJIOKEHUI IIpH pCUHICHUHN
MPAKTUICCKUX 3aJa4 CTAaHAAPTHOI'O YPOBHA CJIOKHOCTH, HE BJIAZACCT HeOGXOL[I/IMBIMI/I JJIA OTOIr0
HaBbIKaMH 1 HpI/IéMaMI/I;
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—  BBINOJHSAET 33JaHuUsl TOJIBKO IO 00pasily U NOJ pyKOBOACTBOM IPENOAaBaTes;
—  OTBET OTpa)kaeT OTCYTCTBHE 3HAHUH Ha 0A30BOM YPOBHE TEOPETUIECKOTO M MPAKTHIECKOTO MaTepraa
B 00beMe, HEOOXOAMMOM JIIsI JalbHEHIIEH yueOBl.

S. OIIEHOYHBIE CPEJCTBA JJIsSI TEKYIIEIO KOHTPO.JISI YCIIEBAEMOCTHU U TPOMEKXYTOYHOM
ATTECTAIMU,BK/IIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCH

[Tpu nmpoBeaeHUH KOHTPOJIS CaMOCTOSITEIbHON PabOThl 00YYarOIUXCsl, TEKYIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluy MO Y4eOHOW TUCIMILIIMHE
«be30macHOCTh JKU3HEACATEIBHOCTH» IPOBEPSAETCS YPOBEHb CPOPMHUPOBAHHOCTH y OOYHAIOLIMXCS KOMIIETEHIMH U 3aIlJIAaHUPOBAHHBIX PE3yJIbTATOB
o0y4yeHHs M0 AUCLUIUIMHE, YKa3aHHBIX B pa3Jiene 2 HAaCTOSIIEH MPOrpaMMBl.

5.1.  @DopMbl TEKYLIETO KOHTPOJIS YCIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHHMI:
Ne | Dopmel TekyLiero IIpuMepsI THNIOBBIX 3aJaHUI UG DL DL
LLLL KOHTPOJIst KOMIIeTEeHIUS
Konnoxsuym o Bapmnanr 1 [IK-1
pasaeny I 1. OCHOBHBIE KPATEPUH NTOIOOWS B TUAPOra30HAMUKE . WJ-TIK-1.1
«OCHOBHLIC TeOpI/H/I 2. KpHT@pI/IaHBHBIe YpaBHEHUA HOHO6I/I$I B r'mApora3ofiuHaMuKe. I/IH-HK-I 2
nmooOus U aHamn3a
pa3MepHOCTEN»
Koutponpshas Bapuanr 1 [IK-5:
pabota 1o Pazneny 1. Urto Takoe HaOIIOIEHUE U Pe3yIbTaT HaOMIOACHUS? WJI-TIK-5.2
11w II1 2. Yro Taxkoe BbIOOpKa 1 00beM BIOOPKH? NJ-TIK-5.3
«lorpemnocTu
CpE/CTB Bapuanr 2
U3MEPEHHID U 1. Kakue BenmuuHbBI 337JaF0TCSI TPOU3BOIBHO 3KCIIEPUMEHTATOPOM B MIPOIIECCE PacyeTa CIIyYaiiHON MOTPEeuTHOCTH?
«MaremaTHuecKoe 2. B xakux ciyyasx mpu 00paboTKe JaHHBIX KOCBEHHBIX M3MEPECHHI IPUMEHSIOT METO/I IEPEHOCA TIOTPEITHOCTEH,
MOJICTHPOBAHUE B a B KaKUX — METOJT BEIOOpKH?
AKCIEPUMEHTAIEHBIX
WCCJICJIOBAHUSIX)
KouTponbnas pabora | Bapuanr 1 [IK-1:
no Pazneny IV 1. Cmpyxmypa uzmepumensHuix npubopos. N-TIK-1.2
«Meronsl 1 cpeactsa | 2. Tonamus o npubopax npsamozo npeodpazosanuii [K-5
WU3MEpEHUl B WJ-TIK-5.2
SKCIIEPUMEHTANBHBIX | Bapuanm 2 UJI-IIK-5.3
HCCIICIOBAHUSIXY 1. Onpeoenenue koappuyuenma menionpogooOHOCHU MEEPOLIX MeI.
2. Beckonmaxmmuovie Memoobl U cpedcmsea usmMepenus pacxo008 JHcUudKocmeti U 2azo8.
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Ne | ®opMuI TekyLuero IIpuMepsI TUNOBBIX 3aJaHUI DopmHpyeman

LLLL KOHTPOJIst KOMIIeTeHIIUsl
NunuBunyanbHbie Jlabopartopnas padora Nel. IK-1:
HpaKTI/IquKHe PaccunraTh B COOTBETCTBUH C 3aJaHUECM IUKIT ABUTATCII BHYTPCHHCTO CroOpaHus I/II[_HK_I 1
3a7aHus K HOpHI[OK BBIIIOJTHCHUA HK-S
11aGOPATOPHBIM ; gaCC‘II/ITaTL napameTpsI (p, v, T) B y3JIOBBIX TOUKaX LMKIIa W 32M0THATH Ta'1'6n1/1uy Nel mapameTpoB HUKIIA. | ITIK-5.2
pa6OTaM . FaccuuTraTthb pa6OTI>I pacHinpeHUs U CKATUA HUKIIA, TIOJABCACHHYIO U OTBEACHHYIO B HUKIJIC TCIJIOTY U TCPMUYCCKUU HH_HK_SS

KOX(PHUIMEHT MTOJIE3HOTO JCHCTBUS.
Bapuantsr 3agaHus.
1. [Tukn nBUraTens BHYTPEHHETO CTOPAHUS C MOABOMOM TEIUIOTHI pu V=const. Hauanensle mapamerpsr P1 = 100

klla; t1 = 20 °C.

BapuaHnTsl
Ne 1 2 3 4 5 6 7 8 9 10 11 12
€ 3,6 4 5 6 7 7,5 8 8,5 9 4,3 5,5 6,5
A 3,33 3 4 4 4,5 4 4,5 5 5 3,5 4,5 4,5

Jlabopartopnas pabora Ne2.
Ioctpouts rpaduk GyHKmy f (X) U MPUOIU3UTENHHO ONPENEIUTh OJUH U3 KOPHEH ypaBHEHHMS. PennTh ypaBHeHHE
f(x) =0 ¢ TounocTe0 £ = 1074,

Bapuast DyHKIMS Bapuanr DyHKIHA Bapuast DyHKIUs
3sin(v/x) + 0,35x 1 i
I ] -38 2 | "7 3¥sin@Ben) | 3 arccosxe—[od_ll ]— 0,3x
X € [2;3] X € [0;1] x ;

Jlabopartopras pabora Ne3.
1. UccnenoBath cucTteMy Ha COBMECTHOCTH M €CIIM BO3MOXKHO PeIIMTh ee: Metogamu Kpamepa, "aycca, oOpaTHOiM

MaTpHIIBI ¥ ¢ TOMOoIbio GyHKIuH linsolve

Bapuast Cucrema TMHEHHBIX ypaBHEHHH Bapuast Cucrema TMHEHHBIX YpaBHEHHH
le +X2+ZX3+3X4=8 X1+2X2+3X3+4x4=22
3X1+3X3=6 2x1+3x2 +X3+2x4:17
1 2
ZXI—X2+3X4=4 X1+X2+X3—X4=8
X1+ 2%, —x3+2x, =4 X1 — 2X3 —3x, = —7

Jlabopartopras pabora Ne4.
1. PemuTh cUCTEMY HENMHEHHBIX YpaBHEHUN
Bapuanr | Cucrema HenMHEeHHBIX ypaBHeHHH | Bapuant | Cucrema HeNMHEHHBIX ypaBHEHUH
| { sinx + 2y =2 3 { cosx+y=1,5
cos(y—1)+x=0,7 2x—sin(y—0,5) =1
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1011

®opMBI TeKyLIero
KOHTPOJIsI

IIpumepsI THNIOBBIX 3aJaHUI

dopmupyemast

sin(x +0,5) —y=1 cos(x +05)+y=0,8
2 { 4 ; —
cos(y—2)+x=0 siny —2x =1

Jlabopartopras pabora Ne5.

1. Haxoxxnenue sxkcTpeMyMoB GyHKIHA. OnpeaennTh BO3SMOKHBIE SKCTPEMYMBI (OyHKITHHA
(B ciygae MHOXKECTBA 3KCTPEMYMOB OTPaHUYUTHCS TPEMSI)

Bapuant DyHKIUS Bapuant DyHKIUS
| x —sinx = 0.25 2 tg(0.2+x)=x3+3
x3-3x24+9x—-8=0 x34+2x2-7x+1=0
2. Pemrenue 3a1a4y onTHMH3AIIAA
Pemuts 33124y 1ETOYUCICHHOTO TPOTrPaMMHUPOBAHUS
Bapuant DYHKIMS Bapuant DyHKIUS
! W =2z, — 29 + x4 — min 2 W =z + 23 — max
z1 _l_ o + T3 — T4 \<\ 1 ?1’1 o (flf'z +22.’133 < 22
o 0 2:1:1—:::2+6.;u3<6
20 + w9+ a3 — x4 23 Ceat o s S

—4zy+zo+ 23 <1

JlabopaTopnast paboTta Ne6

HOCTpOI/ITI) JUIA SKCHCPHUMCHTAJIBHBIX NAHHBIX YPABHCHHUC PErpeCCMu B BUJAC IMOJIMHOMA HeKOTOpOI\/’I CTCIICHU "
HOH06paTI> €€ ONTUMaJIbHOE 3HAYCHHUE.

Bapuant Nel

x 1 2 3 4 5 6 7 8 9 10

y | 20 | 528 | 931 13.9 19.0 | 245 | 304 | 36.7 | 43.3 | 50.2

JIaboparopnas pabora Ne7

TToCTpOUTE IS SKCTIEPMMEHTANIBHBIX JIAHHBIX YpaBHEHHE perpeccud B Buie Y = a - x° - e, TIpu 5TOM COrIacHo

WCXOJHBIX JTAaHHBIX 3aBUCHMOCTH (DYHKIMH OTKIIMKA OT BIHUSIOMIETO (haKTOpa MODKHA HAXOAWUTHCS C IMTOMOILIBI0 (DYyHKIUH
polyfit(x, y, k) n pynxmmu c=sqp (¢ , @f mnk).

Bapuant Nel

KOMIICTCHIINHA
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Ne | ®Dopmbl TEKYLIETO T FEm 57 P e i dopmupyemas
I KOHTPOJIs KOMIIETEHII M
X 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5
y 0.121 0.175 | 0228 | 0.278 | 0328 | 0377 | 0425 | 0472 | 0.529 | 0.565 | 0.618 | 0.657
JlabopaTtopHas pabora Ne§
B xoze sxcnieprMeHTa ObIIH TIOJTyYeHBI CIICTYIONIHE TaHHbIe, pa3HbIe 10 BAPHAHTaM.
Br1OpaTh Bu M ONIpeeNuTh MapaMeTphl SMIMPUIECKOH MOHOTOHHON 3aBHCUMOCTH B BUI€ OHONIAPAMETPUIECKON
(GYHKIMH, TPUBOIUMON K JIMHEHHOM
Bapuanr 1
X 1 2 3 4 5 6 7 8 9 0
y 0.5 0.91 1.25 1.54 1.79 2 2.19 2.35 2.5 2.63
TectupoBanus k Jlabopamopnwvie pabomor Nel-2 K-1:
3ammTe 3agaHus ¢ BBIOOPOM OTBETA WJ-TIK-1.1
1a60paTOpHBIX PaboT 1. BoiGepure BepHOe yTBEPIKACHHE: [K-5
(1) Octave sBJIsIeTCS HHTEPIPETHPYEMbBIM S3bIKOM IIPOrPAMMHUPOBAHUS NJ-TIK-5.2
(2) Octave — na3Banue mHTEpIpeTraTopa B makete MATLAB NJ-TIK-5.3

(3) Octave — 370 rpaduyeckas 060I04Ka MaKkeTa KOMIbIoTepHOH anredpsr GNU
(4) Octave — 3T0 cBOOOIHO PACHPOCTPAHIEMBII TEKCTOBBIH PEAAKTOP
2. Bpsibepure BepHOE yTBepKaeHre. CuMBON ";" (TOUKa ¢ 3ansTON)
(1) oGs13aTeneH B KOHIE KaXI0H CTPOKH mporpammbl Ha Octave
(2) npuMmensiercs UIs1 0JIOKMPOBKH BBIBOJIA Pe3yJIbTATA HA 3KPAH HHCTPYKIHUH B COOTBETCTBYIONICH CTPOKe
(3) mpumeHsieTcs 111 0OBSIBICHUS KOMMEHTapHS
(4) mpuMeHsieTcs JUIs OT/AEIEHHS CTOJIOLOB NIPH 3aITOTHEHHH MaTPHUI]
3. BroiGepure BepHOe yTBepKaeHHE. CHMBOI "%" (IIPOLIEHT)
(1) npumensiercs 11 00BABJICHUA KOMMEHTAPHS
(2) npuMeHsieTcst JUIs BBIYMCICHNS OCTAaTKa OT JCJIECHHS YHCeT
(3) sBIIsIETCS OIEPATOPOM JENICHUS YHCET
(4) sBIIsIETCS OMEPATOPOM B3SITHS 110 MOJYJIO YUCIa

3aganus Ha paboTy C IIporpaMmoit
Ipoctsie Beruncnenus (1 Bompoc)

1. Bbuuciure 3Ha49enue Bopaskkenus (sin(7,6))>. OTBET OKPYIIIMTE JI0 JABYX 3HAKOB MOCJIE 3aISTOM.
Otser: 0,91
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2. Borauciure 3Hauenue Beipakenus (sin(0,33))°. OTBeT OKpyIIIHTE JI0 ABYX 3HAKOB IIOCIIE 3aTISTOM.
Otser: 0,03

3. Beorunciure 3na4enue Buipakkenns (sin(0,33))% + (cos(0,66))%. OTBET OKpYTIHTE [0 JBYX 3HAKOB MOCIIE 3aISTOM.
Otsert: 0,73

Jlabopamopnwvie pabomul 3-4
3anganus ¢ BeibopoM otseta (10 3amanuii)

1. Kakas KomaH/1a O3BOJUT OOPATHTH MaTpuUILy A?
(1) A1)
(2) in(A)
) A*(-1)
) A%(-1)
2. O6parHas MaTpuIa — 3T0
(1) Takas MaTpULA, IPH YMHOKEHUH KOTOPOH HA HCXOJHYIO MATPHIY MOJIYy4YaeTCs eIMHUYHAS MATPHLA
(2) marpuria, noydeHHas! U3 UCXOAHON MATPHUIIBI 3aMEHOM CTPOK Ha CTOJIOLIBI
(3) marpuIa ¢ KOMIUIEKCHBIMH 3JIEMEHTaMH, ITOJYYE€HHAs M3 NCXOJHOM MaTpHIIBl TPAHCIIOHUPOBAHNEM U 3aMEHOM KaXKJ0T0
3JIEMEHTA KOMILIEKCHO-CONPSKEHHBIM EMY.
(4) matpuria, HOTyYeHHAs ITyTEM BO3BEICHHUS KaXKIOTO 3JIEMEHTa HCXOXHON MAaTPHIIBI B CTETIEHB -1
3aganus Ha paboTy C IIpoOrpamMmoit

1. JMaub matpuust A=[310;789;01 1]uB=[123;01 1;2 3 4]. Petuure marpuunoe ypasuenue AX = B. B orser
3alUIIATE 3HAYCHUE ONPEACIHUTENS TOTYIeHHOW MaTphIlbl X, OKPYTJIMB pe3yabTaT IO OJHOTO 3HaKa IOCHe
3arsTou.

Ortser: 0,1

2. Jlauel MaTpunsl A=[310;256;01 1JuB=[123;01 1; 2 3 4]. Pemunute Marpuunoe ypasuenue AX = B. B oTser
3aMUIIATE 3HAYCHUE OMPEACIHUTENS TOTYIeHHOW MaTphIlbl X, OKPYTJIMB pe3yabTaT IO OJHOTO 3HaKa IOCHe
3a1sTON.

Otser: 0,2

Jlabopamopnas paboma 5

1. Beibepure BCTpOSHHYIO (DYHKIIMIO, TO3BOJISIONIYIO PEIIUTh ONTHMHU3AINOHHYIO 3a1a4y.
(1) sqp

(2) sqr

(3) opt

(4) math

2. Beibepure BCTpOSHHYO (DyHKIIMIO, IO3BOJISIONIYIO PEIIaTh 33/1a41 JIMHEHHOTO MPOrpaMMUPOBAHUSL.
(1) sqp

(2) sqr

(3) gplk
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Ne | DopmeI Tekymero » dopmupyemas
p yim IIpuMepbI THNIOBBIX 3aJaHUI pMHpY
I KOHTPOJIsI KOMIIETeHIIMS

(4) minimum

Jlabopamoprule pabomul 6-8

1. AbcIuccehl SKCIIepUMEHTAIBHBIX TOYEK:
x=[0.16,0.73,0.94,0.76,0.25,0.85,0.73,0.4,0.33,0.07,0.530,0.7,0.36,0.79,0.58,0.32];

Op/ANHATHI:

y=[-0.65,0.99,1.76,1.1,-0.44,1.42,0.99,-0.04,-0.23,-0.86,0.34,0.89,-0.15,1.2,0.5,-0.26].

B otBere ykaxknte ko3¢ dunment koppemsinni. OTBET OKpyTJIUTe A0 3-TO 3HaKa I10CTe 3aIsITOMH.
Ortsert: 0.997

12. IMonbepure koddpdummenTsr monuHOMa S-if  CTENMEHM METOAOM HAMMEHBIIMX  KBaapaToB. AOCUHCCHI
9KCTIEPUMEHTAIBHBIX TOUCK:

x =[0.053, 0.705, 0.624, 0.204, 0.824, 0.421],

opauHatsL: y = [-19.236, 15.031, 7.926, -15.577, 27.156, -6.077].

B otBere ykaxxknte ko3¢ dunment npu 5-i crenenn X. OTBET OKPYTIINTE 10 2-TO 3HaKa MOCIIE 3aIsTOMH.
Ortser: 0.83

5.2. Kpurepun, nikanbl OLEHUBAaHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumeHnoBanne
OLIEHOYHOI'0 ITxanbl OneHUBAHASA
(ngigzj:::m_ Kputepun oneHuBanus
100-6anabHas IIaTn6anibHas
s cHcTeMa cucremMa
MeponpHsTH)
Konnoxsuym JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MOCTABICHHBIN BONPOC (BOMPOCHI), MOKa3aHa 36-45 6annos 5
COBOKYITHOCTH OCO3HaHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIOMIAsicS B CBOOOAHOM
ONEPUPOBAHUH MOHATUSAMH, YMEHUH BBIAECTUTH IPUUNHHO-CIICICTBEHHBIE CBA3H.
OOyyaromuiicst AEMOHCTPUPYET IIIyOOKHE U MPOYHbIC 3HAHKUS MaTepHaia 1o 3aAaHHbIM
BOIPOCaM, UCUEPIBIBAIOLIE U OCIIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOHHO €ro
n3jaraer
JlaH TONHBIN, pa3BEepHYTHIA OTBET HA MMOCTABICHHBIN BONPOC (BOMPOCHI), MOKa3aHa 27-35 Ganna 4
COBOKYITHOCTbH OCO3HAHHBIX 3HaHUI 00 00bEKTe, OKAa3aTEIbHO PACKPHITH OCHOBHBIE
MIOJIO’KEHUS TUCLUIUINHEL, B OTBETE IMPOCIIEKHUBAETCSA YETKAsI CTPYKTYpa, JJOTHYECKast
MOCIIEA0BATENBHOCTD, OTPAYKAIOIIAsl CYIIIHOCTh PACKPBIBAEMBIX MTOHATUH, TEOPUH,
sapneHnid. OOyyaromuiics: TBEp0 3HAeT MaTepual 1o 3aaHHBIM BOIPOCaM, TPaMOTHO H
MOCJIEAOBATENBHO €r0 U3J1araeT, HO JOMYCKAeT HECYIECTBEHHbIE HETOUHOCTH B
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HaunmeHnoBanne
OLIEHOYHOI'0 ITxanbl OneHHBAHASA
(ngigzj:::m_ Kputepun oneHuBanus
100-6annbHasS MaTudanabuas
OMCHOMHOTO cHcTeMa cucremMa
MeponpHusITH)

OTpeNETICHUSAX.
JlaH NOJHBIN, HO HETOCTATOYHO MOCJIEIOBATEIbHBINA OTBET Ha MMOCTABICHHBINA BOIIPOC 18-26 6ayuta 3
(BOIPOCHI), HO TIPH ATOM ITOKA3aHO YMEHHUE BBIACIUTH IPHYNHHO-CIIECTBEHHBIE CBS3H.
OTBeT JIOTHYEH U U30KEH B TepMUHAX Hayku. OOydarommiicsa BiageeT 3HaHUIMH TOJIBKO
10 OCHOBHOMY MaTepHaily, HO He 3HaeT OTAEIbHBIX JeTajieil U 0COOCHHOCTEMH, OIMyCcKaeT
HETOYHOCTH U MCTIBITHIBACT 3aTPYAHEHUsI ¢ OPMYIMPOBKON OMPEeTICHUH.
JlaH HeTOIHBII OTBET, MPEACTABIISIIOIINN COOOH pa3po3HEHHbIE 3HAHUS IO TEME BOIPOCa 0-17 6amnoB 2
C CyILIECTBEHHBIMH OIIMOKaMU B onpeneneHusx. [IpucyTcTByIoT pparMeHTapHOCTb,
HEJIOTUYHOCTH U3JI0kKeHus. O0yqatoIuiicsi He 0CO3HAET CBA3b JAHHOTO HMOHSITHS, TEOPHUH,
SBJICHUS C JPYTUMH O0BEKTaMH JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOABI, KOHKPETH3ALUS U
JIOKa3aTeNIbHOCTh U3J10KEeHNA. Pedb HerpaMoTHas. [[ooHUTENBHBIE U YTOUHSIOLIIE
BOINPOCHI IIPENOAaBaTeNsl He MPUBOIAT K KOPPEKIHHU OTBETa 00Y4atoLIerocsi He TONbKO Ha
MTOCTaBJIEHHBII BOIIPOC, HO M HA IPYTHE BOIPOCHI TEMBI.
He nomyyens! oTBeTH 1O 6a30BBIM BOIIPOCAM AUCLUILIIHHBL 0 6amos
He npunuman yyacTust B KOJUIOKBUYME. 0 6amnos

Konrtponbhas pabora 1 | Paborta BeinmonHeHa nomHOCThI0. HeT ommbok B 1Oornyeckux paccyxaeHusx. BoImonneHs 18-25 6amnos 5
BCE€ IIYHKTHI 3a/1aHus. Bo3MOXHO Hann4ue 0HOM HETOYHOCTH WJIU OITUCKH, HE
SBIISIFOIIMECS CIEACTBUEM HE3HAHMS MIIM HEOHUMAaHUS Y4eOHOTO MaTepHara.
OOyyaromuiicst ToKa3ai MOJHbI 00beM 3HAaHUH, YMEHUI B OCBOCHUH MPOHICHHBIX TEM U
MIPUMEHEHHUE UX HA IPAKTHKE.
Pabora BeITIONIHEHA TOTHOCTHIO, HO JIOMYIIICHA OJTHA OIIMOKA WM JBA-TPH HEIOYETA. 14-17 OaiioB 4
HonymieHs! 6oiee 01HON OIIMOKHY WK Ooiee IBYyX-TPEeX HEA0UETOB. 8-13 Gamnos 3
PaboTa BeIoTHEHA HE OTHOCTHIO. JomyeHb! rpyOble OIIHOKH. 3-7 6amos 2
PaboTa He BbInoNHEHA. 0 6amos

WnauBunyansHele OO6yuaromuiicst JeMOHCTPUPYET IPaMOTHOE pELICHHE BCEX 3a/1a4, HCIIOJIb30BaHUE 3 Gamos 5

MPaKTUUECKUE 3aJaHNsl | IPaBHIBHBIX METOAOB U (POPMYJI AJIsl pEILICHHS IPY HE3HAUNTENbHBIX NOTPEIIHOCTSIX B

K J1a00paTOpHBIM KOJI€ HAaIlMCaHMsI TPOrPaMMBI

pabotam [IponeMOHCTPUPOBAHO UCIONB30BAHIE NPABMIIBHBIX METOAOB U (hOPMYII IIPU PEIICHUH 2 GayioB 4

3aJa4 IMpu HAJIMYWU CYIICCTBCHHBIX onInooK B 1 u3 HUX;
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HaunmeHnoBanne
OLIEHOYHOI'0 ITxanbl OneHHBAHASA
(ngigzj:::m_ Kputepun oneHuBanus
100-6anabHas IIaTu6anibHas
LR cucTeMa cucremMa
MeponpHusITH)

OOyuaromuiicst ICTIONB3YET BEPHBIE METOIBI PELICHUS], HO IPAaBUIIbHBIC OTBETHI B 1 6amos 3
OOJIBIIMHCTBE CiIyyaeB (B TOM YHCIIE W3-32 apUPMETHUECKUX OUIMOOK) OTCYTCTBYIOT;
OO6yuaromumcst UCTIOIb30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 0 6amos 2
OTBETHI.
PaboTa He BbInoNHEHA. 0 6amos

Konrtponbhas pabota 2 | Paborta BinoaHeHa moaHOCTHI0. HeT ommbok B 1ornyeckux paccyxaeHusx. BoImonneHs 8-10 6amnoB 5
BCeE IMyHKTHI 3aJjaHus. Bo3MOXXHO Hamu4ue oHOW HETOUHOCTH WM OITUCKH, HE
SBIISIFOIIMECS CIECACTBUEM HE3HAHMS MIIM HEOHUMAaHUS y4eOHOTO MaTepHara.
OOyyaromuiicst ToKa3ai MOJHbIM 00beM 3HAaHUH, YMEHUI B OCBOCHUH MPOHIEHHBIX TEM U
MPUMEHEHHUE WX Ha MPAKTHKE.
PaboTa BeIIIOTHEHA TOJIHOCTHIO, HO JOMYIIEHA OJHA OLIMOKA HIIH ABA-TPU HEJ0UYETA. 5-7 6amnos 4
HonymieHs! 6oiee 01HON OIIMOKHY WK OoJiee IBYX-TPeX HEA0UETOB. 3-4 6amos 3
PaboTa BeIoTHEHA HE MOTHOCTHIO. JomyieHb! rpyOble OIHOKH. 1-2 Gamos 2
PaboTa He BbInoNHEHA. 0 6amos

TectupoBanus s 3a BBIMOJHEHNE KAKAO0TO TECTOBOTO 331aHUsI HCIIBITYEMOMY BBICTaBISIIOTCS Oayutbl. Tum 7 —9 Gamnos 5 85% -

3aIUTHI HCII0JIb3YeMOH IIKAJIbI OeHNBAHNUS — MOPSIKOBas. 100%

nabopatopHbIX padoT | B 3aganusx ¢ BEIOOPOM HECKOJIBKHX BEPHBIX OTBETOB, 3aJJaHUAX HA YCTAHOBIICHHE 5 — 6 bayuioB 4 65% -
MPaBUIBHON NOCIEAOBATEIBHOCTH, 3aJaHUAX HA YCTAHOBICHHE COOTBETCTBUS, 3aJaHHUAX 84%
OTKPBITOH (POPMBI UCTIONIB3YIOT MOPSIKOBYIO MIKay. banbl BeIcTaBIAIOTCS HE 32 BCE 3 — 4 bay1oB 3 41% -
3aJjaHue, a 3a TOT WIK HHOM BHIOODP B KaXKIOM 3aJaHUM. 64%
3JIP Ne 1-2: 3aganus ¢ Beioopom otBera 12 B. (0,5 6.), 3amanus Ha paboTy ¢ IporpaMmmon 0 — 2 6aJUIoB 2 40% u
—3B(106.). MeHee
3JIP Ne 3—4: 3apanus ¢ Beioopom oteeta 12 B. (0,5 6.), 3amanus Ha paboTy ¢ MPOrpamMMoit 40%
—38B.(16.)
3JIP Ne 5: 3amanus ¢ BeiOopom otBeta 12 B. (0,5 6.), 3ananus Ha paboTy ¢ mporpamMmoit
—2B.(106.+20.)
3JIP Ne 6-8: 3apanus Ha paboty ¢ nporpammoii — 3 B. (3 6.)
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®opMa POMEKYTOIHOI
aTTecTAlMA

TunoBbie KOHTPOJILHbIE 32/IAHUSI U HHbIE MATEPUAJIBI
JJIsl IPOBe/IeHUs] IPOMEKYTOYHOM aTTeCTALMN:

3adeT ¢ OLeHKoM 5 cemecTp
B yCTHOM (hopMe o OmeTam

buner N 1
1. Henu 1 3a1a4u dKCIIepUMEHTA.
2. [MpuHTMIEI cO3MaHMs PU3NIECKUX U MATEMATHICCKUX MOJICIICH.
buner N 2

1. OcHOBHBIE KpHTEPUH NOAOONUS B TETIIOMacCOOOMEHE.

2. IlorpemHocTy cpeacTB U3MEPEHUs
Bujer N 3

1. HpaKTI/I‘{eCKOG HCIIOJIB30BAaHUEC METOAA aHaJIM3a pa3MCpHOCT€ﬁ

2. OcHOBEBI MCTOZla HAUMCHBIINX KBAIPATOB.

DK3aMeH 6 cemecTp
B yCTHOM (hopMe o OmeTam

DK3aMeHAMOHHDLIN Omet N 1

. O11M6KY ¥ HEOTIPENIENIEHHOCTU 3KCIIEPUMEHTA B LIEJIOM.
. CTpyKTypa U3MEpUTENBHBIX NPUOOPOB.
3. KanopumeTpsl NEpeMEHHON TeMIepaTypbl

N =

JK3aMeHAUHOHHDLIN ouaer N 2

—_—

. KpI/ITepI/IEUII)H])IG YpaBHCHUA HOHO6I/I$I B r'uipora3o/itHaMuKe.
2. MeTpOJIOI‘H'IeCKI/IC XapaKTEPUCTUKU CPEICTB U3MEPCHUS.
3. Z[eTepMI/IHI/ICTCKI/IC " CTOXaCTHYCCKUEC MOACIIN.

DK3aMeHAMOHHDIH onietr N 3

. TloTeHIIOMe TpIYeCKIe CXEMbI M3MEPUTEITBHBIX MIPUOOPOB.
. Meronp! onpenesnenre KoahuipeHTa TEMI00TIAYHN.
3. OcHoBHI Teopuu pazmepHocTel. [ToHsTre 0 6e3pa3MepHBIX BETHYNHAX.

N =
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5.4. Kpurepuu, mKanbl ONEHUBAHHS IPOMEXYTOUYHOM aTTeCTalluu Y4eOHOM JUCIIUITIIMHBI/ MO Ty JIS:

®opMa IPOMEKYTOTHOI
aTTecTanuu

HanMmeHOBaHHE OLICHOYHOTI'O
cpeacTBa

Kputepun onennBanus

IMIxanael oeHUBAHUA

100-0anabHast
cucTeMa

IIsaTréa1ILHAR
cHuCcTEMA

3ayer ¢ OLEHKOH / AK3aMEeH:

B YCTHOH (opMme 1o Omieram.
Pacnpenenenue 6amioB no Bonpocam
ounera:

1-# Bonpoc: 0 — 106am0B

2-#t Bonpoc: 0 — 10 6anos

3-ii Bompoc (3axaya): 0 — 10 6ammoB

OO0yuarommuiics:

—  JIEMOHCTPHPYET 3HAHUS OTIUYAIOIINECS NTyOUHOMN 1
COJICPIKATEILHOCTHIO, TACT MOJHBIN MCUEPIBIBAIONIHIA OTBET, KaK HA
OCHOBHBIE BOIIPOCHI OWJIETA, TaK U HA JOMOTHUTEIBHBIC,

—  cBOOOMHO BaJiceT HAYYHBIMHU MOHITUSAMHE, BEACT TUATIOT M BCTYIACT B
JIUCKYCCHIO;

—  Cmoco0eH K MHTETpalliy 3HAHWH 0 ONPE/ICICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K AHAIU3Y MOJOKCHUHN CYIIECTBYIOIINX
TEOPHIA, HAMTPABJICHUH MO BOMPOCY OHIIETA;

—  JIOTWYHO M JI0Ka3aTeIbHO PaCKPBIBACT MPOOJIEMY, TPEIOKEHHYIO B
ounere;

OTBeT HE COACPIKUT (PAKTUICCKUX OMHOOK U XaPAKTEPU3YETCs TITyOUHOH,
MOJTHOTOM, YBEPEHHOCTBIO CY)KJICHUMN, UILTIOCTPUPYETCS TPUMEPAMH, B TOM
4KCIIe U3 COOCTBEHHOM MPAKTHKH.

24 -30 dayuioB

5
3a4TE€HO

OO0yuarommuiics:

—  MOKa3bIBacT JOCTATOYHOE 3HAHUE yUEOHOTO MaTepHana, Ho IOMycKaeT
HECYIIECTBCHHBIC (PAKTUICCKUE OIINOKH, KOTOPBIC CIIOCOOCH MCITPABUTh
CaMOCTOSITEIIBHO, OJ1aroiapsi HABOASAIIEMY BOTIPOCY;

—  HEJOCTAaTOYHO PacKphITa MpobdieMa Mo OJJHOMY M3 BOIPOCOB OWIIeTa;
—  HEJOCTATOYHO JIOTHMYHO MOCTPOCHO H3JIOKEHHE BOMIPOCa;

B oTBeTe packprITO, B OCHOBHOM, COJICPKAHUE OUIICTa, HMEIOTCSI
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMPOCHI.

12 — 236amoB

4
3a4TCHO

OO0yuaromuiics:

—  TOKa3bIBaeT 3HaHUS PparMEHTapHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTHIO U MaJIOH COAEPKATEIbHOCTHIO, IOMyCKaeT
¢axTrueckue rpyoble OMmNOKHY;

—  He MOXeT 000CHOBATh 3aKOHOMEPHOCTH U MPUHIHUIIBI, OOBSCHUTH
(haxTbl, HapyIIEHA JIOTUKA M3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTD

6 — 116am10B

3
3a4TE€HO
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®opMa IPOMEKYTOTHOI

IMIxanael oeHUBAHUA

aTTecTanuu
HaumenoBanue 01eHOYHOTO Kpurepuu ouenusanus 100-0annbHast IIsaTn6anibHas
cpeacrea cucremMa cHcTEMA
MIPEJICTaBIIEMOT0 MaTepHaa, PeICTaBICHU O MEXIPEAMETHBIX CBS35IX
cialble.
Conepxanue OuiieTa packpbITo cabo, UMEIOTCS HETOYHOCTH IIPU OTBETE
Ha OCHOBHBIE U JIOTIOJIHUTEIbHBIE BOPOCH! OMiieTa, OTBET HOCUT
pPENpPOAYKTUBHBINA XapakTep.
O6yuatomuiics, 00HapyXKHMBAET CyLIECTBEHHBIE TPOOEIBI B 3HAHUSIX 0 — 56aioB 2
OCHOBHOTO y4eOHOI'0 MaTepuaa, J0IycKaeT MPUHIUIHATbHBIEC OLIMOKU He 3aureno

IIpu OTBETC HA BOIPOCHL.
Ha 6OJ'IBH.IYIO 4aCTb JOMOJIHUTCIBHBIX BOIIPOCOB MO0 COACPIKAHUIO 3K3aMCHA
3aTPpYAHSACTCA OAaThb OTBET WJIM HC JACT BECPHBIX OTBCTOB.




5.5.
aTTECTaIlUN.
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CucreMa olleHMBaHUS Pe3yJIbTAaTOB TEKYILEr0 KOHTPOJISA U MPOMEKYTOUHON

OreHka 1o JUCHUIUIMHE BBICTABIACTCS 00Y4aIOEMyCs C yUETOM Pe3ysIbTaTOB TEKYIIEH U

IIPOMEKYTOYHOM aTTECTALUU.

Cemectp NS

®dopMa KOHTPOJIsI

100-0a11bHAs cCHCTEMA

IIaTnéanibLHag cucreMa

Texymuit KOHTPOJIb:

- Konrponbnas pabota Nel 0 - 25 6annoB 2-5

- Konnokxsuym 0 - 45 6annos 2-5
[IpomexxyTouHas aTTecTanus 0 - 30 6ammoB OTJINYHO

3aueT ¢ olleHKOU XOpO1IOo

Hroro 3a cemecTp 0 - 100 6amoB YIOBIIETBOPUTEIHLHO
3aueT ¢ olleHKOU HEYJIOBJIETBOPUTEIEHO

Cemectp Ne6

dopMa KOHTPOJIsI

100-0a,11bHAs cCHCTEMA

IIaTnéanaLHag cucreMa

Texymui KOHTPOJIb:

- Konrponbnas pabota Nel 0 — 10 GaytoB 2-5
- BeinmonHeHue UHANBUAYATBHBIX 0 — 3 OaytoB 2-5
3agaHui JabopatopHoi padboTsl Nel

- BeinonHeHne UHANBUAYATBHBIX 0 — 3 OaimtoB 2-5
3agaHui JabopaTopHoi padoTsl Ne2

Tectuposanue 3JIP Nel-2 0 —9 6amnoB 2-5
- BrlnmonHeHNE HHANBU Ty ATTbHBIX 0 — 3 6amnoB 2-5
3agaHui J1abopaTopHOii padoThl Ne3

- BeinmonHeHue UHANBUAYATBHBIX 0 — 3 OaytoB 2-5
3agaHui JabopaTopHoii padoTsl Ned

Tectuposanue 3JIP Ne3-4 0 —9 6amnoB 2-5
Brinonnenue HHAUBUTy aIbHBIX 0 — 3 OaytoB 2-5
3agaHui JabopaTopHOi padoThl NS

TectupoBanue 3JIP Ne5 0 —9 6amnoB 2-5
Brinonnenue WHAUBUY aIbHBIX 0 — 3 OaimtoB 2-5
3agaHui JabopaTopHoi padboTsl Neb

Brinonnenue HHAUBUTy aIbHBIX 0 — 3 OaimtoB 2-5
3agaHui JabopaTopHoi padoTsl Ne7

Brinonnenue HHAUBUTy AIbHBIX 0 — 3 OaymtoB 2-5
3agaHui 1abopaTopHoi paboTs! Ne8

Tectuposanune 3JIP Ne6-8 0 —9 6amnoB 2-5
[IpomexxyTouHas aTTecTanus 0 - 30 6ammoB OTJINYHO

9K3aMEH XOpOILO

Hroro 3a cemecTp 0 - 100 6amoB YIOBIIETBOPUTEIHLHO
9K3aMEH HEYJOBJIETBOPUTEIHHO

[Tonmy4yeHHBIH COBOKYITHBIN pe3yIbTaT KOHBEPTHUPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIULIEH:

100-0anabHas cHCTEMA

NATHOAJIBHASA CHCTEMA |

IK3aMECH

85 — 1000a110B

OTJIMYHO

65 — 846am10B

XOpOIIO
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41-64 Gamios YAOBJIETBOPUTEIBHO

0 —406ammo0B HEYJIOBJIETBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanuss mnporpammbl IpelycMaTpUBaeT HCIOJb30BaHUE B Ipolecce OO0ydeHHUs
CIIEAYIOUIMX 00pa30BaTEIbHBIX TEXHOIOTHIA:

— MpoOIeMHas JICKITUS;

- pa300p KOHKPETHBIX CUTYalLlUH;

- MperoiaBaHue JUCUUILUIMHBI B (hOpMe KYpPCOB, COCTABICHHBIX Ha OCHOBE PE3yJIbTaTOB
HAYYHBIX UCCIIEJIOBAHUIl, B TOM YHUCIIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH MpOodecCHOHATBbHON
JesITeIbHOCTH BBIITYCKHUKOB U MOTPEOHOCTEN paboTonaTeneii;

— MOUCK U 00paboTKa MH(POPMAIIUK C UCTIONb30BaHUEM ceTH VIHTepHeT;

- WCIOJIb30BAHNE HA JIGKLMOHHBIX 3aHATUSAX BUJEOMATEPHATIOB U HATJIATHBIX TOCOOUH;

— o0yuyeHHe B COTPYAHUYECTBE (KOMaH/IHAs, TPYNIIOBas paboTa).

7. INPAKTUYECKASA HIOAI'OTOBKA

[TpakTHyeckas MOArOTOBKA B PaMKax y4eOHOH AMCUUIUIMHBI peallu3yeTcs MpH MPOBEACHUN
MPAKTUYECKUX 3aHATHII, Ja00paTOpHBIX paboT, MpelyCMaTPUBAIOLINX YYacTHe OOyYaloIUXCs B
BBITIOJTHEHUU OT/ACJIBHBIX 3JIEMEHTOB palboT, CBA3AaHHBIX € Oyayuieid mnpodeccroHaIbHON
JESITEIIbHOCTBIO.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMM 31OPOBbs

[lpy oOyyeHMH JHMIl C OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI W HHBAJIUJIOB
UCIONB3YIOTCS TOJXO/IbI, CIOCOOCTBYIOIINE CO3MaHUI0 Oe30aphepHOil 00pa3oBaTeNbHON CpPEIIbI:
TEXHOJOTUU JupPepeHIrald U UHIUBHIYAILHOTO OOYYEHUs, MPUMEHEHUE COOTBETCTBYIOIINX
METOIUK IO pabdoTe ¢ HHBAIWAAMH, WCIOIb30BAaHHE CPEACTB JUCTAHIMOHHOTO OOIICHMUS,
NPOBEJCHUE JIOTIOJHUTEIBHBIX HHAWBUAYAIbHBIX KOHCYJIbTALMHA MO0 HM3y4aeMbIM TEOPETUYCCKUM
BOIPOCAaM M TPAKTHYECKUM 3aHSATHSM, OKa3aHHUE MOMOIIM TPH HOATOTOBKE K MPOMEKYTOYHOM
aTTeCTalUH.

[Ipu HEeoOXomuMocTH pabodasi mMporpaMMa JUCHUILUIMHBI MOKET OBITh aJanTHpPOBaHA IS
obecrieueHns 00pa3oBaTENBHOIO MPOIIECCa JIMIAM C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, B
TOM YHCIIE JUIsl AUCTAHIIHOHHOTO OOYYCHHUS.

VY4eOHbIE W KOHTPOJIbHO-M3MEPHUTEIIbHBIE MaTepualbl MPEACTaBISIOTCS B (QopMax,
JIOCTYIHBIX Ul U3YYEHUS CTYJICHTaMU C 0COOBIMU 0Opa30BaTEIbHBIMU MOTPEOHOCTSIMU C yYETOM
HO30JIOTHYECKHUX TPy HHBAIUIOB!

Jlns TMOArOTOBKM K OTBETY HA MPAKTHYECKOM 3aHSATHH, CTYJIEHTaM C OTPaHHYCHHBIMHU
BO3MOKHOCTSIMH 3/I0pPOBBSI CpeHEE BpEeMsl YBEJIMYMBACTCS 10 CPABHEHHUIO CO CPEJHHM BPEMEHEM
HOJTrOTOBKH OOBIYHOTO CTYACHTA.

Jnst CTYZICHTOB C MHBAJIMIHOCTBIO MJTU C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0pOBbsi popMa
NPOBECHUS TEKYLICH 1 IPOMEKYTOUYHON aTTECTAllUU yCTAaHABIMBACTCS C yYETOM MHIMBHIYTbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEW (YyCTHO, MMChMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpPE, B
¢dbopme TeCTUPOBaHUS U T.IL.).

[IpoMeskyTodHasi aTTecTalys MO JUCLHUILIMHE MOXET MPOBOAMTHCS B HECKOJIBKO ITAIlOB B
dopMe pyOEKHOTO KOHTPOIS MO 3aBEPIICHUI0 M3YYCHHS OTICNIBHBIX TEM IUCUUILIHHBL [Ipn
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HEOOXO/IMMOCTH CTYJCHTY IMPEIOCTaBISIETCS NOMOJHUTEIbHOE BpeMsl Ui MOATOTOBKM OTBETa Ha
3a4yeTe WU dK3aMEeHe.

JUis ocyIiecTBICHUST MPOLEAyp TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOU
aTTecTallud OOYYaIOUIUXCS CO3[Al0TCsA, IMPH HEoO0XOIUMOCTH, (OHIBI OLEHOYHBIX CPECTB,
aJlaliTUPOBAHHBIE JUIS JIUI] C OTPAaHMYEHHBIMH BO3MO>KHOCTSMU 3/I0POBbSI M TTO3BOJISIOLINE OLICHUTh
JOCTIDKEHHE MMHU 3alUIAHMPOBAHHBIX B OCHOBHOM 00pa3oBaTelbHOM MporpaMme pe3ysbTaToB
o0y4eHHs U YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B 00pa30BaTeIbHOU
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JTJUCHUIIJIMHBI

XapaKkTepuCcTUKa MaTepHaJIbHO-TEXHUYECKOTO O00ECeUeHHs JUCHUUIUIMHBI COCTaBISIETCS B
cootBeTcTBUH ¢ TpeboBanusimu PI'OC BO.

MarepuanbHO-TEXHHUECKOE 00ecreueHue AUCIUILTUHBI IPU 00yYEHUH C MCIIOIb30BaHUEM
TPaIUIMOHHBIX TEXHOJIOTHI 00yUeHHUS.

HaunmeHoBaHMe y4eOHBIX ayIUTOPHIA,
JIa0opaTopuii, MacTepCKUX, OMOJIHOTEK,
CIIOPT32J10B, MIOMEIIeHHii 1151 XPaHeHUs U
NpopHIAKTHIECKOT0 00CTYKHBAHUS
y4e0HOro 000py/A0BAHHUS H T.II.

119071, r. MockBa, lonckas yauua, 1oM 39, crpoenue 4

OcHaleHHOCTh Y4eOHBIX ayTUTOPHIA, 1adopaTopHii,
MAaCTEPCKHX, OM0JIMO0TEK, CIOPTHBHBIX 32108, MOMeIIeHUIH
AJIS XpaHeHUs1 ¥ NPOGHIAKTHIECKOT0 00CTyKHBAHUS
y4e0HOro 000pyA0BaHHUs U T.II.

ayJUTOPHH IJIsl IPOBEACHUS 3aHATHH KOMILJIEKT yueOHoi mebenuy,

JIEKIIMOHHOT'O THIIA TEXHUYECKUE CPEJCTBA O0YUCHUS, CITyKaIHe IS
MpeAcTaBIeHUs yaeOHOM HHPOpMAaIK OONBLION
ayJIUTOPHH:

— HOYTOYK;

— TPOEKTOp,

— DJKpaH,

— MapKepHas I0cKa

ayJUTOPHH IJIsl IPOBEACHUS 3aHATHH KOMILIEKT yueOHoii mebenu,

CEeMHUHApPCKOTO THIIA, TPYMIIOBBIX U TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIHe IS

WHIWBUAYATBHBIX KOHCYIbTALUH, MpeAcTaBIeHUs yaeOHOM HHPOpMAaIK OONBLION

TEKYILEro KOHTPOJIS ¥ MPOMEKYTOUHON ayJIUTOPHH:

aTTeCTaluu — HOYTOYK,

— TPOEKTOp,

— MapKkepHasd J0CKa,

- Ha60pBI ACMOHCTPALIMOHHOTO 060py,Z[OBaHI/I$I n yqe6H0—
HarjsiJHbIX HOCO6I/II>1, O6CCH€‘{I/IBaIOH_II/IX TEMAaTHYCCKHEC
HUITIOCTpalun, COOTBETCTBYIONIIUC pa6oqei/’1 nmporpamMmme

JUCLUILTUHBL.

ayJUTOPHUH IJIsl IPOBEACHUS KOMILJIEKT yueOHoii mebenu,

71a00paTOPHBIX 3aHATHMA, TPYIIOBBIX U TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIHe IS

WHAWBUAYaATBHBIX KOHCYIbTalUH MpeACTaBIeHUs yaeOHOH nHPOpMaK OONBLION
ayJIUTOPHH:

- akpaH nepeHocHoil ClassicSolutionLibra 180x180, -
npoektop BenQMX511 9H.J3R77.33
KOMIIBIOTEpHAs TEXHUKA, TOAKIIOUYEHUE K CETU

«MHTEpHETY
119071, 2. Mockea, Manwiii Kanyscckuii nepeynok, oom 2, cmpoernue 6
YUTAIBHBIN 341 OMOIHOTEKHU: KOMIIBIOTCPpHAA TCXHUKA,

INOAKITHYCHHC K CCTH «I/IHTepHeT»

TexHonoruueckoe  oOecliedeHHe  pealu3aldd  [OpOrpaMMbl  OCYIIECTBIISIETCS €
UCTOJBb30BAHUEM  DJIEMEHTOB  DJJICKTPOHHOM  MH(OPMALMOHHO-00pa30BaTENbHOM  Cpelbl
YHHMBEpPCUTETA.
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10. YYEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOU JUCHUILIAHBI

KonnuectBo
No Bia winanus I'on Agpec caiita IbC IK3eMILTSIPOB B
ABTOP(BI) HanMeHoBaHue uznanusi (yueOHuk, YII, HN3naTesibeTBO
n/m MIT H3IaHUA WIN 3JIEKTPOHHOTO pecypca oubIHoTeKe
u 1p.) YHuBepcurera
10.1 OcHoBHas nHUTEpaTypa, B TOM YHCIE IEKTPOHHBIE N3TaHUS
1 f PII/I 'I_JIIa };II;B;HX]E OCHOBBI HHKEHEPHOTO VYuebnoe LI PUOP : HUL] 2023 https://znanium.com/catalog/docu
' jBaCHnLéB o SKCIEPUMEHTA. rocooue NHOPA-M ment?id=427796
Martemarnyeckoe Munck : Hooe .
) . https://znanium.com/catalog/docu
2 B.II. Tapacux MOJEIMPOBAHUE TEXHUUECKUX Y4eOHuk 3HaHue; Mockaa : 2022 9i 1
R VHOPA-M ment?id=422940
Ilenx, X. pex. H. Teopusa nHKEeHEPHOTO
3 II. bycnenko. -, p p YueOHHuK M.: Mup 1972 20
SKCHEpUMEHTA
Ilep. c anrm.
A 1O. Koznos, . . .
4 B.C. Mxuraps, CTaTHCTUYECKHAH aHaIIn3 vII M.: UHOPA-M 2022 https.//znamurp.com/catalog/docu
B.®. [nmos naHHbIX B MS Excel ment?id=399560
5 E. P. Anekcees, O. Beenenue B Octave mis Kiura M.: ALT Linux 2012 https://www.altlinux.org/Images/0
B. YecHokoBa WH)KEHEPOB U MaTEMaTHKOB - /07/OctaveBook.pdf
10.2 lononHUTENBHAS TUTEPATYpa, B TOM YHCIE SJIEKTPOHHBIC U31aHUS
MeTtoabl MaTEMaTUUECKOU YyebHoe M.: MI'VIT 2010 5
1 Yepuoycosa, H. B. | o6paboTku pe3ynsTaTos nocobue
9KCHEPUMEHTAIBHBIX JaHHBIX
Mertonbr 00paboTKH VYuebnoe HoBocubupck 1981 5
2 Jloos I'. C. Pa3HOTHITHBIX nocobue Hayxa
9KCHEPUMEHTAIBHBIX JaHHBIX
EJL denorosa HNudopmanmuonHsie VYuebnoe Mocksa : DOPYM 2021 https://znanium.com/catalog/docu
3 el ’ TEXHOJIOTHH B HAYKE U rocooue : UIHOPA-M ment?id=377512

A.A. ®enoros

o0pa3oBaHUHU
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10.3 Metoauyeckue Matepuansl (YKa3aHusl, peKOMEHJALKH 110 OCBOSHHIO AUCHUILTHHEI aBTopoB PI'Y nm. A. H. Kockirnna)

1 EIOpI/IH MIJ;I&j [paktukym. Teopus u vii M.: BIEOY BO 20
opoauHa £.L. fpaictixa «PT'Y M. A H. 2021
9KCIEPUMEHTAIILHBIX
o Kocebiruna»
HCCJIEIOBAHUH.
Tropun M.IL., Teopus u mpakTHKa Vil M.: ®I'bOY BO 20
2 Bopoauna E.C. 9KCIIEPUMEHTA. «PT'Y mm. A.H. 2021
Kockiruna»
EIopI/IH MIJ;I&j Teopus u mpakTHKa vii M. ®TEOY BO 20
3 oponuHa E.C. OKCMIEPUMEHTANBHBIX «PTY . A H. 2022
uccnenoanuil. [IpakTuxym.
Kocekiruna»
YacTs I1
PaspaboTka mopeneit
A. C. benoycos, B. Metonndeckue .
4 1. Kypun TEI1000MeHa B MPOTOYHBIX - M..MI'VAT 2016 20
TEXHOJIOTHUYECKHX ammapaTax
B. B. UBanos, A. MopenupoBaHue ¢ OMOIIBIO ICKTDOHHOE
5 B. ®upcos, A. H. MATLAB [OnexTpoHHBII P M.MI'VAT 2016 20
yaebHoe nocobue
Hosukos pecypc]
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11. HWHPOPMAILMNOHHOE OBECIIEYEHUE YYEBHOI'O IPOLECCA

Pecypcsl anekTponHo# 6MOIMOTEKH, HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI U

npodeccruoHanbHbIe Oa3bl TaHHBIX:

Ne mm | DyeKTPOHHBIE yUeOHbIe H3aHUS, JIEKTPOHHbIE 00pa30BaTe/IbHbIE PECYPChI
1. «Znanium.com» Hay4HO-U3JaTe’abcKoro entpa «Mudpa-M»
http://znanium.com/
2. Onexrponnsle u3ganus «PI'Y um. A.H. Kocsirnna» na mnargopme 3b6C «Znanium.comy
http://znanium.com/
3. «9BC IOPAUT»www.biblio-online.ru
4. O mpenocraBieHuu A0CTyNa K nHpopManMoHHO-aHanuTuieckoil cucteme SCIENCE
INDEX (BKJItOU€HHOTO B Hay4YHBIN HHPOPMAIIMOHHBIN pecypc elibrary.ru)
https://www.elibrary.ru/
5. OBC «Jlanby http://www.e.lanbook.com/
6. 00O «HanuonaneHas snekrponHas 6ubnuoreka» (HOB) http://H36.pd/
JoroBop Ne 101/H35/0486 — mot 21.09.2018 T.
7. Hayunas snexkrponnas 6ubnanorexka eLIBRARY.RU http://www.elibrary.ru/
JIunensnonnoe cormamenne Ne 8076 ot 20.02.2013 r.
8. HSHMKOH http://www.neicon.ru/ Cormnamenne NeJ[C-884-2013 o118.10.2013r
IIpodeccnonaibubie 6a3bl JAHHBIX, HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMBbI
1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Scopus http://www. Scopus.com/
Cy6nunensuonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 1.
3. [«SpringerNature»
http://www.springernature.com/gp/librarians
[Tnardopma Springer Link: https://rd.springer.com/
[Tnardopma Nature: https://www.nature.com/
bazanannbix Springer Materials: http://materials.springer.com/
baszanannbix Springer Protocols: http://www.springerprotocols.com/
basza manaeix zbMath: https://zbmath.org/
basza manasix Nano: http://nano.nature.com/
CyOauuen3uonnslii foroBopNe Springer/41 ot 25 nexabpst 2017 .
4. http://arxiv.org — 6a3a JaHHBIX MMOJHOTEKCTOBBIX AJIEKTPOHHBIX MyOIMKAaLMI HAYyYHBIX CTaTe MO
¢du3uKe, MaTeMaTHKe, HHPOpPMaTHKE
5. http://www.garant.ru/ - CopaBouHo-nipaBoBasi cuctema (CIIC)«I apaHT», KOMIUIEKCHas TpaBOBast
oJIep>KKa MoJib30Bareliel no 3akoHoaaTenbeTBy Poccuiickoit @enepanuu
6. http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3b1 TaHHBIX Ha

Ennnom Muteprer-noprane Poccrara
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11.2. IlepeueHb nmporpaMMHOro o0ecreueHus

PexBU3UTHI NOATBEPKIAAOIIETO

Nen/m | IIporpamMmHoe oGecnieyenue
nokyMeHTa/CB000THO pacpocTpaHsIeMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray ans 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
5. Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
7. Core]DRAW Graphics Suite 2018 KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-0A-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark, Media

Encoder, InCopy, Story Plus, Muse u mip.)
11. SolidWorks KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. KOMIITAC-3d-V 18 KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
17. Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OHUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. Anst-MHBecT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Tporpamma ayst noarotoBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Juanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakT 85-0A-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24. Mathcad Education - University Edition Subscription KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
25. Core]DRAW Graphics Suite 2021 Education License KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xonTpakt Ne 60-3A-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | xontpakt Ne 60-3A-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CBo0o0/1HO pacipocTpaHsieMoe
31. ScilabCeCILL (cBo6omnast, coBmectumas ¢ GNU GPL | CBobomHO pacmpocTpaHseMoe

v2)
32. Linux Ubuntu GNU GPL CBo0o0/1HO pacipocTpaHsieMoe
33. FDS-SMV free and open-source software CB00OOIHO pacTpocTpaHsIeMOe
34. AnyLogic Personal Learning Edition CBo0o0/1HO pacipocTpaHsieMoe
35. Helyx-OS GNU General Public License CBo0o0/1HO pacipocTpaHsieMoe
36. OpenFoam v.4.0 GNU General Public License CB00OOIHO pacTpocTpaHsIeMOe
37. DraftSight 2018 SP3 AproHoMHast GecraTHas CBOOOIHO pacTpoCTpaHsIeMOe

JIUIEH3US
38. GNU Octave GNU General Public License CBo0o/1HO pacipocTpaHsieMoe
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JIUCT YUYETA OBHOBJIEHUM PABOYEM [TIPOI'PAMMBIYYEBHOM
JTUCHUTIIINHBI

B pabouyro mnporpammy yueOHOH JUCHMIUIMHBI BHECEHbI W3MEHEHMS/OOHOBIICHUS U
YTBEPIKJCHBI Ha 3acelaHuM Kadeapbl:

Ne rox XapakTep H3MeHeHUi/00HOBJIeHUH HOMeEp NPOTOKOJIA
00HOBJICHHS € YKa3aHHeM pa3jesia H 1aTa 3aceJaHusl

PII X Kaeapsl




