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1. OBIIUE CBEAEHUSA

VYuebHast aucuuiuiiHa «Teopus M MpakTHKa MPOBEACHUS SKCIEPHUMEHTAIBHBIX HCCIEIOBAHUII»
U3y4yaeTcsl Ha TPEThEM U YSTBEPTOM KypCax: B IIIECTOM U CEIbMOM CEMeCTpax
KypcoBas pabora/KypcoBoii IpoeKT — He MPeaycMOTpEeH(a)

11. ®opma npomMeKyTOYHOHN aTTeCTalUU:

ITecroi cemecTp — 3aueT
CenpMoli ceMecTp — dK3aMeH

Mecto yuebHoM nucuurinHbl B cTpykType OITOIT
YyeOHass aucnuiuinHa «Teopusi M MpakTUKa MPOBEICHUS IKCIEPUMEHTAIBHBIX HCCICIOBAHUI»
OTHOCHUTCS K 0053aTeJIbHON YacTU MPOrPaMMBI.
OCHOBOU TSI OCBOCHHSI JTUCIUIUIMHBI SBJISIIOTCS PE3yJbTaThl OOyYEHHUsS MO TMPEAIICCTBYIOIIHM
JUCLUHUIJIMHAM U MTPaKTUKaM:

— du3zuka,

— Marematuka,

- Tennodusuka,

- TexHuueckas TEpMOJMHAMUKA U TEIUIONEpeaaya

- Teopus BEpOATHOCTH U CTATUCTHKA B SKOJIOTUHU U TEIUIOIHEPTETUKE

— YuciaeHHble METOIEI

- NubopmannoHHbIe 1 KOMMYHUKAIIMOHHBIC TEXHOJIOTHH B MPOQPECCHOHATBHON
JIEATETbHOCTH

- MerTposnorusi, cTaHAapTH3auUs U cepTUhUKaLs
PesynbraTel 0OydeHHs 1O Y4eOHOH MMCHUIUIMHE, HWCIOJB3YIOTCS TPH HM3YYSHUH CISAYIOINX
JUCUHUILIMH U IPOXOKIECHUS NMPAKTHK:

- OCHOBBI MOJIETTUPOBAHUS IKOJIOTMYECKUX ITPOLIECCOB U allapaTos,;

- DKOJOTUYECKHI MOHUTOPUHT. MeTO b U MPUOOPBI KOHTPOJIS OKPYIKAOIIEH Cpebl.
Pesynbrarel OcBO€HMS Y4YeOHOW MJUCIUIUIMHBI B JaJIbHEWIIeM OyAyT WCIOJb30BaHbl MPHU
BBITIOJTHEHUH BBITYCKHOW KBaJTM(DUKAIIMOHHOM PabOTHI.

2. IEJW U INIAHUPYEMBIE PE3VJIbTATHI OBYUEHUS O
JTUCHUTIJIMHE

ensmMu wu3ydeHuss AUCHHUIUIMHBI «Teopus M TMpaKkTHKAa TMPOBEACHUS HAKCIEPUMEHTAIBHBIX
HCCIICTOBAHUN» SABJISIIOTCS:

— (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U TeXHUKHU B Poccuu u 3a pydexom;

— U3Y4YEHHE METO/I0JIOTUU Y TIPAKTUKH MPOBEICHUS MHKEHEPHOTO IKCIIEPUMEHTA;

— U3yYEHHE METOJOB U CPEJICTB U3MEPEHUI apaMETPOB SBJIIEHUM U MPOLIECCOB;

— (hopMuUpOBaHUE HABBIKOB OCHOBBI 00PA0OTKH U aHAIM3a MOJTYUYEHHBIX IKCIIEPUMEHTATbHBIX
IaHHBIX,

— pa3BHUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
00y4aromuXxcsl B MPOIIeCcce U3YUYCHUS TUCIUILTNHBI;

— MPUOOPETEHHE COBPEMEHHBIX HAYYHBIX B3TJIANIOB, HJICH B XOJE€ PadOTHl C Pa3TUIHBIMU
UCTOYHUKAMU UH(HOPMAIINH;

— WCIIOJIb30BAaHUE TIPH BBHITIOJIHEHUH MTPAKTUYECKUX 3aJaHUIl METOJIOB CPaBHEHHsI, 0000IICHUS,
CUCTEMAaTHU3aIlNH, BBIIBICHUS MPUYUHHO-CIEACTBEHHBIX CBs3ed, (HOpMyIHpOBaHKE BBIBOJOB IS
W3YUYEHUs Pa3IUYHBIX CTOPOH TEXHOJOTHYECKHX TIPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOUMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOMN cdepe.

- ¢dbopMupoBaHue y 00ydarOmIMXCsl KOMIIETEHIINH, YCTaHOBJICHHBIX 00pa30oBaTeIbHOM
nporpammoii B cootBeTcTBrU ¢ ®I'OC BO 1o gaHHOM TUCIUTIIINHE,;



PesynbratoM 00yueHus Mo y4eOHOW NUCIMIUIMHE SIBISETCS OBIaJCHUE 00yJarONMMUCS 3HAHUSIMH,
YMEHHSIMH, HaBBIKAMU U OMBITOM JEATEIHHOCTH, XapaKTEPU3YIOUMMH Mporecc (HOPMUPOBAHUS
KOMITETCHIIMK ¥ 00ECTICUNBAIONIUMHU JIOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS YUEOHOM

JUCHUITIIUHBI.

2.1.

CDOpMI/IpyeMBIe KOMIICTCHIIUH, HHIAUKATOPbI JOCTUKCHUA KOMHeTeHHHﬁ,

COOTHECEHHBIE C TUIAHUPYEMBIMU PE3YJIbTATAMU 00YUYEHUS O JUCIUIUIMHE:

Kox m HauMeHOBaHHe
KOMIIeTeHINH

Koa n HauMeHOBaHHe
HHAUKATOpPA
JOCTHKEHHS KOMIIETCHIIHH

IInanupyemble pe3yJbTaThI 00y4eHUsI
110 JUCHHUILIMHE

OIIK-1 Criocoben nmpuMeHsTh
0a30BbIC 3HAHUS
(dyHIaMEHTaIbHBIX pa3aesioB
HaykK 0 3eMJi€, €CTECTBEHHO-
HAY4YHOTO U MaTeMaTH4eCcKOro
IUKJIOB IIpH PCUICHUHU 3a/1a4 B
00JIaCTH DKOJIOTHU U
MPUPOAOIOTb30BAHUS

NA-OIIK-1.2 Tlpumenenue
MaTEeMaTHYECKOI'0 alnmnapaTa
HCCIeI0BaHUs PYHKIUH,
JTUHEHHOH anreOpshl,

G hepeHInaNbHOTO ’
HMHTETPaTbHOTO UCUUCIICHHS,
pAnoB, nudQepeHITHaATEHBIX
YpaBHEHUH, TEOPUU
(hyHKITHI KOMIUIEKCHOTO
MEPEMEHHOT0, YUCIICHHBIX
METOIOB

NA-OIIK-1.3 IIpumenenne
TEOPETUIECKUX OCHOB
(U3UKY IPH PELICHUH 3a]1a4
B 00JIACTH HKOJIOTHHU U
[PUPOAOIOTIH30BAHUS

— IIpoBoauT MaTeMaTUYECKYIO

00paboOTKy 1 aHaIH3 Pe3yIbTaTOB
IKCIICPHMEHTA.

— Bmageer metonukamu noabopa u

pa3paboTK PU3NIECKUX H

MaTeMaTUYECKUX MOJienei

UCCIIETyEeMBIX TPOIECCOB U
anmnaparos;

— 3HaeT 00IIKeE MMOJIOKEHUS U TTOHSITHS

TEOPHH NIOA00US M pa3MEPHOCTEH;

OIIK-5 CnocoGen noHUMaTh
MPUHIMIIEL PA0OTHI
UH(POPMALMOHHBIX
TEXHOJIOTU U peIaTh
CTaHJapTHBIC 3a7a4K
npodeccuoHaIbHON
JesITeIbHOCTH B 001aCTH
9KOJIOTHH,
MPUPOAOTIONB30BAHUS U
OXPaHbl IPUPOJIBI C
WCTIOJIb30BaHIEM
WHPOPMAITMOHHO -
KOMMYHHKAIIMOHHBIX, B TOM
qrcie reoMH()OpMaOHHBIX
TEXHOJIOTHI

N-OITK-5.1 Iowuck, cbop u
OlLICHKa MH(pOPMAINH B
QpoBOM BHIE, B TOM
YHCJIE UCTIONB3YS PA3INYHbIE
UCTOYHHMKU HHTEPHETA
NA-OIIK-5.2 O6paboTka,
aHaJIN3 ¥ IPE/ICTaBICHHE
JIAHHBIX C TOMOIIIBIO
CIICIHATN3UPOBAHHBIX
MHCTPYMEHTOB U MPOTPaMM

— Bnaneer MeTogaMu U METOIUKAMU
00pabOTKH pe3ybTaTOB IKCIIEPUMEHTA C
WCTIONb30BaHHEM WH(POPMAITOHHBIX
TEXHOJIOTHH.

[IK-1. Cnocoben mpoBoOInTh
Hay4HbIE UCCIIEIOBAHUS 110
OTJIENBHBIM T€MaM (pa3zenam
TeM) B 00J1acTu
npodeccuoHaIbHON
JeSITeIbHOCTH

N-TIK-1.2 [TnaaupoBaHue
MIPOBEICHUS
9KCIIEPUMEHTATLHBIX
HCCIIEIOBAHNI

UA-TIK-1.3  OO6pabotka
PE3yIBTATOB HKCIIEPHUMEHTA

— 3Haer MCETOJOJIOTUIO U TPAKTUKY

IIPOBE/ICHMS HH)KEHEPHOTO
3KCIIEPUMEHTA, METO/IbI U CPENCTBA
WU3MEPEHUI [TapaMETPOB SIBJICHUN U
IIPOLIECCOB B 3KCIEPUMEHTAIbHBIX
HCCIEN0BAHMSX;

— Ilormmaer ocHOBBI 00PAOOTKH U

aHaJIn3a MOJIyYCHHBIX
OKCIICPUMEHTAJIBHBIX TaHHBIX.

- Bna)leeT HaBbIKaMU IIJIAHUPOBAHUA

IKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ




3. CTPYKTYPA M COJEPKAHUE YUYEFHOM JJUCIUTLJINHBI

OO6mast Tpya0E€MKOCTh y4eOHOM JUCUUIUIMHBI IO yYeOHOMY TIJIaHy COCTABIISCT:

no 3a04Hou ghopme 0Oyuerus —

6

3.€.

192

qgac.

3.1.  Crpykrypa yueOHOM NTUCIUILITUHBI 151 00y4aroluXcs Mo BUaM 3aHATUN (0uHast

¢dbopma oOyueHuUs)

CTpykTypa H 00beM JUCHHILIMHBI

KonTakTHas ayquTopHas padora,

CamocTosiTeJibHasi padoTa

E qac 00yJaloIerocs, 4ac
=
£ =R = = §
> 2 = « o R
O0beM TUCHHUILIHHBI 5 @ ) 5 F S8 = 5 s =
2 A
10 cemMecTpam z - Q Z 3 E & g o s&|l5 S| E -
2= 9 5 2 | BT | 22 | =5 | & g EE
= 3 g : ol £ = S5 | 8 > 5
= - = = = = 2 a8 | % =
25 s = | ES | &5 | g8 | 88 |5¢c3| 25
b et = 2 = S & 2= QS S o F =32
S = ) ( s = S = s = 22 | =8 3, s B
S = o o S = S =] 2> | 8 8 © S =
L= ] = = % =) = = 2 g S a e = <
Tpemuii xkypc 3auer 4
6 cemecmp 64 4 2 10 44
Yemeepmuiii Kypc
7 cemecmp Ok3ameH 128 6 4 10 100 8
Bcero:| Dx3amen 180 10 20 144 12




3.2.  Crpykrypa yueOHOM TUCIUIIITUHBI/MOIYJIIS sl 00y4arouuXcs 1Mo pas3jiesiaM U TeMaM JIUCHUIIIUHBL: (3a04Has popMa oOydeHHUs])

Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJabTaThl = .
OCBOCHISE: . o s Buasl 1 popMbI KOHTPOJIBHBIX MeponpusiTHii,
— T 7 (T e P, T . E . s E 5 2 o0ecreYynBaOIIHe M0 COBOKYMHOCTH TeKYIIHii
(popmupyemori(bix) ¢opma(bl) IPOMEKYTOUHOI aTTeCTALMH g g g 2 8 g g & 2 KOHTPOIL yCNEBACMOCTH;
L - 5. g = Foa Z b (hopMBI IPOMEIKYTOUHOT0 KOHTPOJISI
KommeTennuu(ii) u = = E s 2 g E 5 & yCIeBaeMOCTH
HHAMKATOPOB g 2 g S 3 Z 2 2 3
JOCTHKEHHSI 3 = E s '8 23 3 'S
KOMIIETeHIMIi = F s S & ala OB
ecroii cemecTp
1IK-1 Pa3gen |. OcHOBBI TeopuM NOI00MS M aHAJIM3A pa3MepHOCTel X X X X 14
HJ-TIK-1.1 Tema 1.1 x X DopMBI TEKYIIEro KOHTPOJIS
HJ-1IK-1.2 Buipl HayYHBIX HCCIICIOBAHUM, UX KIaCCUGBUKAIIHSL. o pazneny | — Il1:
Tema 1.2 2 X 1. KonTposbHas paboTa
OCHOBBI TEOPUH 10J100Us1 PU3NUECKUX MPOLIECCOB. 2. 3ammura naboparopHeIXx pabor B ¢opme
Tema 1.3 X X TECTUPOBAaHUN
Meron aHanu3a pa3MepHOCTEH.
IIpakTtudeckoe 3anatue Ne 1.2 2 X
[IpakTryeckoe mpuMeHeHUe Teopun noaoous [IpakTmueckoe
MIPUMEHEHUE TEOPUH pa3zMepHOCTer
1IK-1 Pazgea |l. ITorpemHocTn cpeacTs n3mMepenmi 14
HJ-IIK-1.1
HJI-TTK-1.2 Tema 2.1 5 X
TIK-5 OCHOBHbBIE TIOHSTHS U ONPEACICHHUS, KITACCH(PHUKAIIMS U3MEPCHHUH
HJI-TIK-5.2 Tema 2.2
HJI-TTK-5.3 [orpemrHOCTH CpeACTB U3MEPEHUS U UX KIaCCUPUKAITHS
Tema 2.3.
OueHka 0KUJaeMON MOTPELIHOCTH SKCIIEPUMEHTAIBHBIX
HCCIEIOBAaHUI
TIK-1 Pazgex |1l. MatemaTndeckoe Moie;IMPOBAHNE B X X X X 16
HI-1IK-1.1 IKCNEPUMEHTAJIBHBIX HCCIET0BAHUNIX
H-TIK-1.2 Tema 3.1 2 X
ITIK-5 TlonsiTust MaTemaTHyecKo MoJiesi. MeTo1 HAaMMEHBIIIUX KBaJpaToB
HJI-TIK-5.2 (MHK)
HJI-TTK-5.3 Tema 3.2 2
I'mapaBandeckne MO XUMHUKO-TEXHOJOTHIECKUX MPOIIECCOB
IIpakTryeckoe 3ansTue Ne 2.1 2




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
ps:zg:::;‘_’l o E Buabl u ¢popMbl KOHTPOJILHBIX MEPONPUATHIA,
R g s iniemona e payienon, Teus 3 E . % 5 ;: 2 ofecneunBaloIIUe M0 COBOKYIMHOCTH TEKYIIHii
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g g g ; § g g E 2 KOHTPOIL yCNEBACMOCTH;
T ) o - S g e sz g5 (opMBI IPOMEKYTOUHOTO KOHTPOJIsI
HHIUKATOPOB = g E = é = E 2 E ycIeBaeMoCTH
JOCTHKEHUS & g = e g = = b=
KOMIIETeHIHi = B & S & ala o &
HccnenoBanue MPUHIMIIOB OA00pa MaTeMaTHYECKUX 3aBUCHMOCTEN
JUISL OTIMCAaHMUs Pe3yIIbTaTOB HKCIIEPUMEHTA
JlabopatopHas pabota Ne 3.1 2
OcBoeHnE MaTeMaTHYECKHX MAKETOB Il 00paboTku nanHbx Octave
JlabopatopHas pabota Ne 3.2 4
I'paduaeckoe oToOpakeHHE MaTEMaTHUECKUX 3aBUCHMOCTEN
JlabopatopHas pabota Ne 3.3 4
JIuneitnas anreopa B Octave
3auem X X X X 4 3auer
HUTOI'O 3a 6 cemecTp 4 2 10 48
Cenbmoii cemecTp
1IK-1 Pazgexn |V. MeTtoas! u cpeacTBa u3MepeHHii B 50 ®DopMBI TEKYIIETO KOHTPOJIS
HJ-T1IK-1.1 JKCIIEPUMEHTAJIbHBIX HCCIE0BAHUAX 1o pazzueny V:
HJ[-TTK-1.2 Tema 4.1 1 1. KontpoinbHas pabota
TIK-5 OcHOBHBIE IOHATHUS U ONIPEICICHUSI.
HJI-TIK-5.2 Tema 4.2 2
HJ[-TTK-5.3 Mertob! U cpeCcTBa U3MEPEHUS TapaMeTPOB Mpolecca
Tema 4.3 1
MeTtomp! onpeeneHns KOJINYeCTBa TeIUIOThI
Tema 4.4 1
Onpenenenre K03 GUIHEHTa TSIUIONPOBOAHOCTU
Tema 4.5 1
Omnpenenenne ko3 duimeHTa TemI00TIaYH
IIpaxTuyeckoe 3anstue Ne 2.2 2
OneHka abCOIOTHON, OTHOCUTEIBHON M NPUBEIEHHON TTOTPEIIHOCTEH
CPEICTB U3MEPEHUs
Ipakrrueckoe 3ansTue Ne 2.3 2
Or1ieHKa MOrpenrHOCTeH KOCBEHHBIX M3MEPEHUH (HU3MIECKOH
BEJINYMHBI




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThl ® ,
OCBOCHMSL: o g Buab! 1 popMbI KOHTPOJILHBIX MEPONPUSITHIA,
’ g 2 = 3 2 oGecIeunBaoLIMe 10 COBOKYNHOCTH TEKY LM
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o § © = g N =
. L g £ = z 9 2 d S o KOHTPOJIb yCIIEBAEMOCTH;
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH = S F =3 S ¢ £ =
L . 5 . ° 5 g = (OpMBI NPOMEKYTOUHOTO KOHTPOJISI
KoMneTeHuuu (i) u = = = g8 = = © 2 5
E E = s 3 E B 5o yCIeBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
AOCTHHKEHUS = & = = ‘g 2 E) & ‘g
KOMIIETeHIHii i = = =
IIK-1 Pa3gen V. O6padoTKa IKCIEPUMEHTAIBHBIX TAHHBIX € 50 ®DopMBI TEKYIIET0 KOHTPOJIS
HJ-IIK-1.1 HCIOJb30BAHHEM CHENHATH3HPOBAHHOTO MPOTPAMMHOI0 1o pazzgeny V:
HJ-TIK-1.2 obecreyeHus 1. BrimonHeHNE HHANBHUYabHBIX 3aTaHUH
TIK-5 JlabopaTopnast pabota Ne 5.1 2 2. 3amwura nabopaTopHbIX paboT B ¢opme
HJI-TIK-5.2 Peluenue HEMMHENHBIX YPaBHEHUN TECTUPOBAHUI
HJ]-1IK-5.3 JlaGopatopuast pabota Ne 5.2 2
PemeHre onTHMU3aIMOHHBIX 33149
JlabopatopHas pabota Ne 5.3 2
O0paboTKa pe3yIbTaTOB IKCICPUMEHTA. METOI HANMEHBIITHX
KBaJ[paToB
Jlaboparopnas padota Ne 5.4 2
[Monbop ko3hdunreHToB GYHKIMHA, TPUBOTUMBIX K JTMHEHHBIM JUTS
OIMCaHMsI DKCIIEPUMEHTAJIbHBIX JIAHHBIX
Jlaboparopnas padota Ne 5.5 2
[ToaOop dyHKIMIA AJIsl ONMCAHUS HKCIIEPUMEHTAIBHBIX JIAHHBIX
Ox3amen X X X X 8 OK3aMeH
HUTOI'O 3a 7 cemecTp 6 4 10 108
HTOI'O 3a Bech nepuosn 10 6 20 156




3.3.

Kpatkoe conepsxanve yaeOHOM TUCITUTITHHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Copep:xanue pa3aesa (TeMbl)

Pa3gen |. OcHoBHBIE TeopuH MOA0OHMA M AHAIH

3a pa3sMepHOCTeil

Tema 1.1 Bunb! Hay4HBIX HCCIEI0BaHUM, Bunpl HaydHBIX HCCIeOBaHUM, UX Kiaccupukanws. OCHOBHBIC IIETTH
WX KJIacCH(UKAIIS. 1 33/1a49H YKCIEPUMEHTAIBHBIX HUCCIEIOBAaHINA. [[pHHIMITEI cO3maHms
(HHU3MYECKUX ¥ MATEMATHICCKUX MOJICTICH
Tema 1.2 OCHOBBI TeOpHH TOHOOHS IMomobue ¢puzndeckux siBireHUA U cucteM. OCHOBBI TEOPUU TOHOOHS.
(HU3UYECKHUX TIPOTIECCOB. HaydHbIe 0CHOBBI (PU3NIECKOTO MOJCINPOBAHMUS
Tema 1.3 Meron ananu3a pazMepHOCTEN OcHOBHI TeopHH pa3MepHocTell. Anredpa pasmepHocreit. [lorsarue o

6e3pa3MepHbIX BennunHax. [IoHATHE 0 3aBHCHMBIX U HE3aBUCHMBIX
pasmepHocTsax. OOpa3oBaHue Oe3pa3MEPHBIX KOMILIEKCOB METOAOM
aHaJu3a pasMepHocTel. m-TeopeMa bakunrema.

Paspea II. IlorpemiHocTH cpeACTB U3MEpPEeHU

Tema 2.1 OCHOBHBIE TIOHATHS U OcHoBHBIE IOHATHA U onpenenenus. N3mepenne. Kiraccudpukarms
OTIpeIeTIeHUs], KITacCHu(pUKans n3Mepenuil. [Ipsamoe n3mepenue. KocBeHHbIE U3MEPEHHUS.
U3MEPEHUl CoBMECTHBIE 1 COBOKYITHBIE H3MEPEHUSL.
Tema 2.2 ITorpemnocTu cpeacts Knaccudukamnus morpemHoctet m3mepeHns. CucTeMaTHIecKas
M3MEpEHUs U UX Kinaccudukamus | morpemHocts. CiydaifHas IOTpenrHocTh. ['py6ast morpemHocTs.
AbcomoTHast orpemHocTs. OTHOCHTENbHAS TIOTPEIIHOCTD.
IIpusenennas norpemHocTs. HopMupoBaHue NOrpelHocTe
CPEJICTB U3MEPEHUSI.
Tema 2.3 OreHka 0XHUAaEMOM Pesynbrar namepenus. JJosepurensusiii uHTEpBai. HopmansHoe ninmn

MOTPEIIHOCTH
3KCHCpI/IMeHTaHLHHX
HCCIIEIOBAHUI

rayccoBCKoOe paclpeseneHue. Beibopounsle qucnepcus u
CpeIHEeKBaIpaTUYHOE OTKJIIOHEHHUE. BhIsBIeHHE rpyObIX
norpemmHocteif. Cucremarndeckas norpemsocts. Kiace TounocTu
npubopa. PacueT rpaHuib! nosiocsl norpentHocted. CnoxeHnue
CIIy4yailHOH U cucTeMaTudeckoi norpemsocreid. Ilonnas
MOTPENTHOCTh H3MEPEHHS. AJITOPUTM 00paOOTKH JaHHBIX KOCBEHHBIX
HU3MEPEHUI METOJIOM MePEHOCa MOTPEMIHOCTEN. AIITOPUTM
00pabOTKM TaHHBIX KOCBEHHBIX M3MEPEHUH BHIOOPOYHBIM METOJIOM

Pazpen I1I. MaTemaTu4eckoe MoJge 1MpoOBaHHue

B JKCIEPUMEHTAJBbHBIX HCCJIECT0BAHUAX

Tema 3.1 IToHsiTHA MaTeMaTUYECKOMN MaremaTHuecKoe MOJEIMPOBAHNE U UACHTUDUKAIIHS MOJIETIEH.
Moeld. MeTo1 HauMeHbBIITHX ApjanTHBHBIC U HeaJanTUBHBIC MoAeal. OCHOBHEIC ITOHATHS METOAa
kBagpatoB (MHK) HAaUMEHBIINX KBaJpaToB. MeTo HAaMMEHBIINX KBaIPATOB IPH

HCCIIEIOBAaHHUH JINHEHHBIX 3aBHCUMOCTEH. MeTo HanMEHBIIIHNX
KBaJIpaTOB MNP UCCIIEI0BAHNHU NOJIMHOMUAIBHBIX 3aBUCUMOCTEN
Tema 3.2 I'mppaBanueckue Mmoaenu Bpewmst mpeOpIBaHNS 2IEMEHTOB IOTOKA KaK CIIydaifHast BEJTHIUHA.

XHUMHKO-TEXHOJIOTHYECCKHNX
IMpo1EeCccoB

OKcnepruMeHTaNFHOE U3yUCHNE pacipeeIeH st BpeMEeHN
peObIBaHMS AJIEMEHTOB N0TOKA. MIHTerpansHas u
muddepeHratpaas GYHKIUN pacTpeieieHUs BpeMeHH peOBIBaHMUS
3JIEMEHTOB MOTOKA. THIIOBBIE MOJIENTN CTPYKTYPHI TOTOKOB. MoJienb
WJIealIbHOTO NepeMelinBanusi. MoJiesb UieaibHOTO BBITECHEHHSI.
OnHonapameTpuueckas auddy3rnoHHas Moaesb. SlueeuHas MOaeb.

Paznen V. MeToabl U cpeacrea nsmepeﬂnﬁ B IKCIEPUMECHTAJIBHBIX HCCJICIOBAHUAX

Tema 4.1 OCHOBHBIE IOHATHA U OcHOBHBIE NOHATHA U onpeeneHus. CTpyKTypa U3MEPUTENIBHBIX
OTIpeIeIIeHUs. nprbopos. [ToHsTHSA 0 IPHOOPax MPSAMOTO M YPaBHOBEUICHHOTO
peoOpa3oBaHMi.
Tema 4.2 Mertob! 1 cpeacTBa U3MEPEHUS Mertozpl U cpeAcTBa U3MEPEHUS TEMIIEPATYPhl. METOIbI U CpeICTBA
mapamMeTpoB poriecca W3MEpEeHus TaBiIeHus. MeToabl M CpelCcTBa U3MEPEHHS pacxo/ia
ra3oB M JKUJKOCTEH.
Tema 4.3 Merozbl onpeeneHus Mertoab! onpeseneHus KoamdecTa TerioTsl (Kamopumerpus).
KOJINYECTBA TEIUIOTHI JlaTumKy TEIUTOBBIX MOTOKOB. KaopuMeTpsl MOCTOSHHON U
MIEpEMEHHON TeMIIepaTyphl.
Tema 4.4 Onpenenenne ko3¢ duimenrta Onpenenenne K03 HUIHEHTa TEIUIOIPOBOAHOCTH TBEPABIX TeT,

TCIJIOMPOBOJIHOCTH

X(HHKOCTeﬁ 1 ra3osB. Onpeﬂenem/m " €AVMHUIBI U3MCPECHUSA.
OCHOBHI)IC TIPUHIUIIBI, UCTIOJIB3YEMBIC TP U3MEPEHNUU
K03 dHUIMEHTa TeIIONMPOBOAHOCTH. AOCOIOTHBIEC U




HaunmeHnoBanue pa3aena u

Ne nnn Copep:xanue pasaesa (TeMbl)
TeMbl AU CIUILINHBI
OTHOCHUTEJIbHBIE, CTAI[HOHAPHBIE Y HECTAIIUOHAPHBIE METOABI
U3MEpEHUsl.
Tema 4.5 Omnpenenenne koadhurmenra TernooTnaua npyu KOHBEKIMHU JKUIKOCTH B OJJHO(PA3HOM COCTOSHUHU.
TEIUIO0TAA4H O61ue mosoxeHus. MeTo bl ONBITHOTO ONPEIeNEeHUs

K03 pHIMeHTa TeII00TAauM. MEeTO | CTAIIMOHAPHOTO TEIIIOBOTO
notoka. HectalmoHapHbIA METO onpeesieHus KodhhuImeHTa
TEIUIOOT/AaYr. MeToIbl peryJsIpHOTro pexuMa. McciaenoBanue
TEIUIOOTAAYH TIPH JIBHIKCHUH KUIKOCTH OTPAHUUCHHOM U
HEOTpaHWYECHHOM 00BeEME.

3.4. OpraHuszanusi CaMOCTOATEIbHOW PaObOThl 00YyYaIOLIUXCS

CamocTosTenbHas paboTa cTyaeHTa — oOs3aTelbHas 4acTh 00pa30BaTEIBLHOrO IpoIlecca,
HapaBJICHHAs HA PAa3BUTHE TOTOBHOCTH K MPOPECCHOHATHPHOMY U TMYHOCTHOMY CaMO0Opa30BaHUIO,
Ha MPOCKTUPOBAHUE JAJLHEHIIIEr0 00pa30BaTEIIBHOIO MapIIpyTa ¥ MPOoPeCcCHOHAIBHON Kapbhephl.

CamocrosiTenbHast pabota 00yJarouuxcs Mo JUCIHUIUIMHE OpraHn30BaHa KaKk COBOKYITHOCTh
aAyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATUH M paboT, O0O0ECIEYMBAIONINX YCIICUTHOE OCBOCHHE
JUACIIUILIHHEL.

AynmuTopHas caMmocTosiTeNibHAs paboTa O0yYaroIIuXcs MO JUCIUILUIMHE BBIMOJHSACTCS Ha
y4eOHBIX 3aHATUSAX II0J PYKOBOJCTBOM TIpEroAaBaTelii W IO €ro 3aJaHuio. AyIAUTOpHAS
CaMOCTOsITeNIbHAS padoTa 00yYarOIIUXCs BXOIUT B OOIINH 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
TUTAHOM Ha ayJUTOPHYIO PadOoTy, M perilaMeHTHPYETCS PaCCAaHUEeM YIeOHBIX 3aHSATHH.

BHeayuTopHas caMmocTosiTelbHAs paboTa 00y4Jaronuxcs — INIaHUpyeMast yueOHas, HayqHO-
MCCIICIOBATEIILCKAS, IPAKTHYECKAst paboTa 00yJaronuX s, BEIMOTHIEMAas BO BHEAYIUTOPHOE BPEMSI
10 33JIaHUIO M MPH METOJUYECKOM PYKOBOJICTBE IPEIOAaBaTelisl, HO 0€3 ero HermocpeACTBEHHOIO
y4acTusl, pacliucaHueM YYeOHBIX 3aHSITHI HE PErIaAMEHTUPYETCS.

BHeaynuTtopHas camocTosiTeNibHas paboTa 00ydYaroIMXCsi BKIIIOYAET B ceOsi:

- MOJITOTOBKY K JICKIIUSM, IPAKTHYECKUM H JTA00PATOPHBIM 3aHATHSIM, YK3aMEHY

- M3y4eHHe y4eOHBIX TOCOOUI;

- M3Y4YCHHE pa3JeNioB/TeM, HEBBIHOCHUMBIX Ha JIEKIUH W MPAKTHUYECKHE 3aHITHS
CaMOCTOSTEIBHO;

- MOATOTOBKA K BBITIOJIHEHUIO JTa00paTOPHBIX PadOT U OTYETOB 10 HUM;

- M3Y4YCHHE TEOPETUYECKOTO0 M MPAKTUYECKOro MarepHalia MO PEKOMEHJIOBAHHBIM
HCTOYHUKAM;

- MOJITOTOBKA K KOHTPOJIBHBIM paboTaM;

- MOJITOTOBKA K MPOMEKYTOYHON aTTECTAIlMU B TCUCHUE CEMECTPa,

CamocrosiTenbHass paboTra oOy4aromMXCsi € ydacTHeM IpernojaBaTens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYalbHYI paldoTy C
00y4aroIMUMUCS U BKIIIOYAET B ce0sl:

- MPOBEJICHUE KOHCYIbTALUN NEpe] IK3aMEHOM 110 HEOOXOUMOCTH;

- KOHCYJbTallMM 10 OpraHU3alid  CaMOCTOSITEIHOTO  M3y4Y€HUS  OTIEJIbHBIX
pa3zienioB/TeM, 6a30BbIX MOHATUN YYEOHBIX AUCIMILINH MPOQHUILHOTO/POJCTBEHHOIO OaKanaBpuaTta,
koTopbie popmupoBanu OIIK u [1K, B nensix obecrieueHus MpeeMCTBEHHOCTH 00pa30BaHUsl.

[Tepeuenp pasnenoB/Tem/, MOJHOCTHIO WM YaCTUYHO OTHECEHHBIX Ha CaMOCTOSATEILHOE
U3y4YEHHE C TIOCIENYIOIM KOHTPOJIEM:




Buae! u ¢gopmsl

HaumeHoBaHHe pa3gena KOHTPOJIbHBIX =
/TeMbl Jucyuniuml, MeponpusiTHii §
Ne BBIHOCHMMbIE HA 3aganus 178 CaMOCTOSITeJILHOI padoThI (YUYMTBIBAKOTCS 3
CaMOCTOSITeJIbHOE NpH NPOBEJCHUH | S
n3yyeHue TeKyIlero S
KOHTPO0JIsT) ==
Pazpen | OcHOBHBIE TEOPHH TTO/100HSI U aHATN3A pa3MepHOcTeit
Tema 1.1 Buns! Hay4HBIX [Tpopaboratk y4eOHbIN MaTepHa Mo YCTHOE 14
UCCJICIOBAHUM, UX Npe/IIoKEHHON Y4eOHOH tuTeparype. cobecenoBaHme
KiaccuuKarys. [ToaroroBka K KOJJIOKBUYMY. 0 pe3yJIbTaTaM
BBIIIOJTHEHHON
paboTsl,
KOJIUTOKBHYM
Tema 1.2 OCHOBBI TCOpHUH TOA0OHS
(hM3UIECKUX MPOIECCOB.
Tema 1.3 Merton aHanu3a
pa3mepHocTen
Pazpea I1. HorpemnocTu cpeacTs u3MepeHuit
Tema 2.1 OCHOBHBIC IOHATHS U [IpopaboTats yueOHBII MaTepHa 1Mo YCTHOE 14
OTIpECIICHYS, MpeI0KEHHOH y4eOHOIt muTeparype. cobeceroBaHme
kiaccudukanms ITonroToBka K KOHTPONBHOM paboTe. 0 pe3yibTaTaM
W3MEpEeHU I BBITIOJIHEHHOU
Tema 2.2 ITorpeiHocT CpeacTB paboTsI,
M3MEPEHUs U UX KOHTPOJIbHAsS
KiaccupuKaIus pabota
Tema 2.3 O1eHKa 0KUIaeMOi
MOTPELTHOCTH
IKCTIEPUMEHTAIILHBIX
HCCIEeI0OBaHUI
Paszgen 111 MaTeMaTH4YeCKOe MOAEINPOBAHUE B YKCIIEPUMEHTATBHBIX HCCJIET0BAHUSIX
Tema 3.1 [onsarus maremarndeckoit | [IpopaboTath yueOHBIN MaTepHa Mo YCTHOE 16
Mozend. Meron Npe/II0KEHHON y4eOHOIt muTeparype. cobeceoBaHme
HaMMEHBIINX KBa/IpaTOB IToaroroBka K KOHTPOJIBEHOH paboTe T10 pe3yJIbTaTaM
(MHK) BBIITOJTHEHHOM
Tema 3.2 I'mppaBanueckue Mmoaenu paboTHI,
XUMHKO-TEXHOJIOTMIECKUX KOHTPOJIbHAs
MPOIIECCOB pabota
Pazgen IV MeToas! 1 cpeicTBa H3MEPEHHUIi B IKCIIEPUMEHTAJILHBIX HCCIe10BAHMS
Tema 4.1 OCHOBHBIE TIOHATHS U IIpopaboTats yueOHBII MaTepHa 1o YCTHOE 50
oTpeieNIeHusl. MpeIoKEHHON yueOHO! IuTeparype. cobecenoBanue
Toma 4.2 MeTozs n cpencTsa ITonroToBka Kk KOHTPOJIBHOH paboTe o pe:;ynLTaTvaM
M3MEpEHUs IapaMeTpoB BPITIOTHEHHOMN
npolecca padorl,
KOHTPOJIbHAsS
pabora
Tema 4.3 Mertonbl onpeieneHus
KOJIMYECTBA TEIJIOTHI
Tema 4.4 Onpenenenue
k03¢ punneHTa

TCIJIOIIPOBOJJHOCTH




Tema 4.5 Onpenenenue
k03¢ punneHTa
TEIUIOOTIa4U
Pazpen V. O0padoTKa IKCMIEPUMEHTATBHBIX JAHHBIX ¢ HCNOJIB30BAHNEM CHENHATU3HPOBAHHOIO
NPOrpaMMHOro odecne4eHus
JlabopaTtopH | PemeHue HeIMHEWHBIX [Tpopaborath y4eOHbIH MaTepHa o YCTHOE 50
ast pabora YPaBHEHUU Npe/IIoKEHHON Y4eOHO tuTeparype. cobeceoBaHme
Ne 5.1 [MoaroroBka x 1ab0paTOpHEIM paboTam 1O pe3ynbTaTaM
JlaGopatopH | Pemenne BBITIIOJTHEHHOU
ast pabora ONTHMH3AIMOHHBIX 3a7a4 paboTsl,
Ne 5.2 VHAWBHIyalbHbIE
Jlabopatopn | OOpaboTKa pe3ysibTaToB NPAKTHICCKHUE
ast pabora sKcnepumenTa. Meron 3a/aHus
Ne 5.3 HAaUMEHBIINX KBaJIPATOB
JIabopatopn | [Tonbop xoaddunmenros

ast pabota Ne
54

(YHKIHHA, TPUBOIUMBIX K
JMHEHHBIM JUTA OITUCAHUA

IKCIIEPHUMEHTAIBHBIX
JAHHBIX
Jlabopatopr | [Togbop dpyHKIMIT TS
ast pabora Ne | ommcaHus
55 SKCIIEPUMEHTATBHBIX
JAHHBIX
3.5. IIpuMeHeHHe >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX

TEXHOJIOTUN

[Tpu peanuzanuu mporpaMmbl yueOHOW JTUCHUIUIMHBI MOTYT TPUMEHSTHCS TUCTAaHIIMOHHBIC
00pa3oBaTeybHbIC TEXHOJIOTUH.

Peanmuzanmss mporpamMmbl  yuyeOHOW JUCHUIUIMHBI C TPUMEHEHHEM JUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH pErjJaMeHTUPYETCs JEHCTBYIOIUIMMU JIOKAJIbHBIMU  aKTaMu
YHHMBEpCHUTETA.

OcyiecTBieHne y4eOHOW JeATENbHOCTH MOKET ObITh B JBYX BapUaHTaX: OYHO WM C
npumeHerreM D0 u JIOT. [IpuMeHeHne TUCTaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHI BO3MOXKHO
10 3asIBJICHUIO 00yYaronuxcs, NoJgniucaHHoMy Oosiee 85% uieHamMu rpyIIbL.

B snexkTpoHHYI0 00pa3oBaTeNbHYIO Cpedy MOTYT IEepeHECEHbl OTIeNbHbIe BUJbI yueOHOMH
NeSITeTbHOCTH

HCII0JIb30BaHHE 00beM, | BKJIIOYeHHE B y4eOHbIH
ucnosab3zopanue J0 u JOT
90 n 10T yac npouecc
CMEIIaHHOE TEKIUU 10 B COOTBETCTBHH C
oOydeHue IPAKTHYECKHE 3aHATUS 6 pacnucaHueM y4eOHbIX
3aHSATHH
HCI0Jb30BaHNE ncnobsopanue 30 1 JOT 00beM, | BKJIKYEHHE B YUeOHBIH
90 u 10T yac npoirecc
oOydeHune y4e0HO-METOMUECKHE IIIEKTPOHHBIE 144 OpTaHU3aIHs
Cc BeO-TOZIEP>KKON | 0Opa3zoBaTeNbHBIC PECYPChl YHUBEPCUTETA CaMOCTOSITETIbHON paboThI
1 kareropun oOyJaronmxcs
Y4eOHO-METOINIECKUE DICKTPOHHBIC 12 B COOTBETCTBHH C
o0Opa3oBaTebHbIE PECypChl YHUBEPCUTETA pacnucanueM
2 KaTeropuu MPOMEKYTOUHOMN
aTTecTalnuu
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1, CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTH KOMITETEHIUU (11).

YpoBHu
c()OpMUPOBAHHOCTH
KOMIeTeHnu (-if)

HTtorosoe
KOJIHYECTBO
0a/1J10B
B 100-0anabHOi
CHCTEME
1o pe3yJbTaTaM
TeKyulei u
NMPOMeKYTOUHOMH
aTTeCTAIHMHI

OneHka B
NATHOAJILHOM
CHCTEME
1o pe3yJibTaTam
TeKyled u
NMPOMeKyTOTHOM
aTTeCcTAIHA

IToxa3aTtenu ypoBHs cOpMHPOBAHHOCTH

YHHBEPCAJIbHOM(-bIX)
KoMmneTeHunu(-i)

o01enpodeccuoHATbHOM(-bIX) npopeccuoHAIbHOH(-bIX)
KOMIIETeH M i KoMIeTeHunu(-i)

OIIK-5 TIK-1
HUJI-OIK-5.1 HJI-TIK-1.2
HUJI-OITK-5.2 HJI-TIK-1.3
OI1K-1
HUJI-OIK-1.2
HUJ-OIK-1.3

BEICOKUH

85-100

OTJIMYHO

OOyyaromuiics:

— 3HaeT B NOJHOM 00bEME B COOTBETCTBUH € IIPOrPaMMOM 00yUIEeHUS 110 JAHHOMY
Kypcy: o0IIie MOoJI0KEHH ¥ HOHATHS TEOPHH TT0I00HS B pa3MEpHOCTEH,
METOJIOJIOTHIO ¥ IPAKTHKY POBEICHNS HH)KCHEPHOTO YKCIICPUMEHTa, METOBI 1
CpeACTBa U3MEPEHHH TapaMeTpoB SBJICHUM U MPOIIECCOB B AKCIIEPUMEHTAIBHBIX
HCCIEOBaHMUAX, OCHOBBI 00pabOTKH 1 aHAIM3a IOy IeHHBIX SKCTIEPUMEHTAIBHBIX
JaHHBIX, METOBI MAIlTMHHOTO MOJIETMPOBAHMS HCCIEAYEMBIX IPOIIECCOB M SIBICHHUH.
— YMeeT yBepeHHO UACHTH(PUIIMPOBATE MPOIECCH U MOAOUPATh UX (PU3UYECKUE U
MaTeMaTHYeCKHE MOJIENH MTOBBIIICHHON CIIOKHOCTH;

— Bunaneer HaBbIKaMM INTAHUPOBAHMS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUHT,
IPOBEICHUS MaTeMaTHUECKO 00pabOTKM U aHAIN3a MOBBIIICHHON CIIOKHOCTH
Pe3yNIbTaTOB SKCIEPUMEHTA;

— IIpumenser nHpopMaLMOHHbIE TEXHOJIOTUH NIPU aHAIHU3E U 00paboTKe
9KCHEPUMEHTAIBHBIX JAHHBIX U MAaTEMAaTHUECKUX MOJIENEH HCCIIeyEeMBIX MTPOIIECCOB
! ABJICHUN.

— Bunageer MeToaukamu monoopa U pa3paboTKu PU3NIECKUX U MAaTEMaTHIESCKUX
MoJIeNell ncceyeMbIX IPOLECCOB U allapaToB ¢ UX MPUMEHEHHEM B HETUITUUHBIX
CHUTYaIHsX;

MHOBBIIIEHHBIA

65-84

XOpOIIO

OO0yyaromuiics:

— 3HaeT B JOCTAaTOYHOM 00BEME B COOTBETCTBHHU C MPOrPaMMON 00yUEHHSI IO
JAHHOMY KypCy: OOIIHE MTOJIOKESHUS M TIOHATHS TEOPUH MOA00HS U pa3MEPHOCTEH,
METO/IOJIOTHIO U MPAKTUKY MPOBEICHUS HHKCHEPHOTO KCIICPUMEHTA, METOIBI
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CpeCTBa M3MEPEHHIA TApaMETPOB SBJICHUI U MPOIECCOB B IKCIIEPUMEHTATBLHBIX
HCCIIEIOBAHMUX; OCHOBBI 00OpaOOTKH U aHAN3a ITOIYYCHHBIX AKCIIEPUMEHTANbHBIX
JAHHBIX, METOJIBI MAITMHHOTO MOJICINPOBAHUS HCCIIEAYEMBIX IIPOIIECCOB U SBICHUI.
—  YMeeT HICHTU(PHUIUPOBATE YCIOKHEHHBIE TPOIECCH i TOAOUPATh UX
(u3IecKre U MaTeMaTHYECKHUE MOJICIH;

—  IlnanmpyeT SKCIIepUMEHTANBHBIC HCCIICAOBAHNUS, TPOBOAUT MIEPBHYHYIO
MaTeMaTHYECKYI0 00pabOTKy M aHAIN3 Pe3yIbTaTOB IKCIICPUMCHTA;

— Ilpumensier nHGOPMAIIMOHHBIE TEXHOJIOTUH TIPU aHAIHM3e U 00paboTKe
IKCIEPUMEHTAIBHBIX TAHHBIX U MATEMATUUECKIX MOJIENICH HCCIIETyEeMBIX MPOIIECCOB
U SIBJICHUH.

— Bnanmeer meronnkamMu ogbopa u pa3paboTKu GU3HISCKUX M MaTEMATHYCCKHIX
MOJIEINIEH UCCIIeMyEeMBIX MPOIIECCOB U AIapaToB, HO IOMYCKAET He3HAUYUTEIIbHbIC
OLLIUOKU,

0a30BBIH

41 - 64

YAOBJIETBOPUTEIHHO

OOyyarormuiics:

— 3HaeT Ha y/OBJICTBOPUTEIHLHOM YPOBHE OOIIHE TUIIOBBIC MONOKEHUS U TTOHATHS
TEOPUH HOXOOHS M Pa3MEPHOCTEH, METOJOIOTHIO M MIPAKTUKY IPOBEICHNS
HMH)KEHEPHOT'0 SKCIIEPUMEHTA, METOBI M CPEICTBA U3MEPEHUI TaPaMETPOB SIBJICHUN
U TIPOLIECCOB B AKCIIEPUMEHTANIBHBIX UCCIIEJOBAHUSIX, IEPBUYHBIE OCHOBBI 00paboTKU
U aHaJIM3a TOJIyYEHHbIX SKCIEPUMEHTAIbHBIX JaHHBIX, HAYallbHbIE OCHOBBI METOI0B
MAaIIMHHOTO MOJEINPOBAaHUsI UCCIELYEMBIX IPOLIECCOB U SIBIECHUH, BOCIIPOU3BOAUTD
U OOBSICHATH NPOMICHHBIH yIeOHBII MaTepHal Ha yIOBICTBOPUTEIHHOM YPOBHE.

—  YMeer HAeHTH(UIMPOBATH TUIIOBBIE MIPOLIECCH M TIOAOUPATh X (pU3HUECKHE U
MaTeMaTHYECKHE MOJEINN;

— TIpoBOaWT MEPBUYHYIO MAaTEMaTHYECKYI0 00paOOTKy U aHAIIU3 PE3yIbTaTOB
JKCIEPUMEHTA;

— IIpumenser TunoBele HHYOPMALMOHHBIC TEXHOJIOTUH NPU aHATHM3E U 00paboTKe
9KCHEPUMEHTAIBHBIX JAHHBIX U MaTEMAaTHUECKUX MOJIENIEI HCCIIeyEMBIX ITPOIIECCOB
! SBJICHUN.

— Bnaneer metonukamu nogbopa u paspabOTKH THIIOBBIX (PH3HUECKUX U
MaTeMaTHYECKUX MOJEIIeH uccaeyeMbIX IPOLECCOB U alllapaToB, HO OTBEYAET
HEYBEpPEHHO, JOITyCKaeT 3HAYNTEIHbHOE KOINYECTBO OMMOOK

HU3KHI

HCYAOBJICTBOPUTCIBHO

OO0yyaromuiics:

—  JIeMOHCTpUpyeT (hparMeHTapHbIe 3HAHHS TEOPETUUECKOTO M IPAKTHIECKOTO MaTepHana B 00J1acTH
TEOPUH AKCIIEPHMEHTA, IOITyCKaeT rpyOble OIMIMOKH IIPH €T0 M3JI0KESHNH Ha 3aHATHAX U B XOJIE
IIPOMEXKYTOYHOH aTTeCTallUy;
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HaBbIKaMH U HpI/IéMaMI/I;

B 00beMe, He00X0IMMOM JIJIsl AaJIbHEHIIIeH y4aeObl.

—  HCIIBITBIBACT cepbésﬁme 3aTPYAHCHUS B IPUMEHCHHUU TCOPECTUICCKUX MOJIOKEHU I py peIICHUN
MPaKTUYCCKUX 3aad CTAaHAaPTHOI'O YPOBHS CIIOKHOCTH, HE BJIAACCT HGO6XOIII/IMI>IMI/I JJIA O9TOTO

—  BBINOJIHAET 33J[aHuUs TOJIBKO MO 00pas3Ily ¥ MoJ pyKOBOACTBOM IIPETIOIaBATEs,
—  OTBET OTpaXkaeT OTCYTCTBUE 3HAHUII HA 6a30BOM YPOBHE TEOPETUYECKOI0 U MPAKTHYSCKOr0 MaTepuasa

o. OIIEHOYHBIE CPEJACTBA JJI5I TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEKYTOYHOM

ATTECTAILUNU BK/IIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIUXCHA

[Tpu mpoBeneHUH KOHTPOJISI CAaMOCTOSITEIbHON PadOThl 00YYAIOIINXCS, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluy 10 y4eOHOH AUCIUIITNHE
«be3onacHOCTb JKU3HEAEATEIbHOCTH» NPOBEPSAETCS YPOBEHb CPOPMHUPOBAHHOCTH y OOYYAIOLIMXCS KOMIETEHIMH U 3alJIAHUPOBAHHBIX PE3yJIbTATOB
00y4eHHs 10 JUCHUIUIMHE, YKa3aHHBIX B pa3Jiesie 2 HaCTOSIIEH POTrPaMMBl.

5.1. @®opMsblI TEKYyIIEro KOHTPOJSA yCIIEBAEMOCTH, IPUMEPHI TUIOBBIX 3aaHUMN:
Ne | DopMbI Tekymero IIpumepsl THNIOBBIX 3aJaAHUI O B
T KOHTPOJIsI KOMI eTEHIUs
KontponbHas Bapuanr 1 OIK-1
pabora o Pasneny 1. Yro Takoe HAOIIOCHUE U PE3YJIbTAT HAOIIOICHUS? HJ[-OIIK-1.2
M w 2. Yro Taxkoe BEIOOpKa 1 00beM BEIOOPKH? HJ-OIIK-1.3
«ITorpemHoctu TIK-1
Cpe/ICTB Bapuanr 2 Zﬂg]}iig
U3MEPEHUID» U 1. Kakue BeTMUuHbI 3aJaI0TCS IPOU3BOILHO SKCIIEPUMEHTATOPOM B IIPOIIECCE pacueTa CIIyIaiHOW MOTPEITHOCTH ? VI-ITR-1.
«MaremaTrueckoe 2. B kakux ciyyasx mpu o0pabOTKe JaHHBIX KOCBEHHBIX N3MEPEHUH MPUMEHSFOT METO/T IIEPEeHOCa IMOTPEITHOCTEH,
MOJICJIMPOBAHKE B a B KaKUX — METOJ BEIOOPKH?
JKCIIEPUMEHTABHBIX
WCCJICTOBAHUSX»
Kontponenas padora | Bapuant 1 TIK-1
o Pazmeny IV 1. Cmpyxkmypa uzmepumenbHblx npubopos. HJI-TIK-1.2
«MeTopl ¥ cpejcTpa | 2. Touamus o npubopax npsamoo npeobpas3oeanull HJ-TIK-1.3
U3MEPEHNH B OIlK-1
OKCIIEpPUMEHTANBHBIX | Bapuanm 2 HJI-OI1K-1.3
HCCIIEIOBAHUSIX» 1. Onpeodenenue koappuyuenma menionpoeooHoOCHU MEEPOLIX MEI.
2. Beckxonmaxmmuule Memoodbl u cpedCcmed UsMepeHust pacxo008 HCUOKOCmell U 2a308.

WunuBunyanbHbie JlaGopatopnast padota Nel. OIIK-5

Paccuutath B COOTBETCTBUU C 33JaHUEM LIMKJI IBUraTellsl BHYTPEHHETO CTOPAHUS HJ]-OIIK-5.1

IMMPAKTHUYCCKUC
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Ne | Dopmbl TeKyLIEro PS5 T £ T Dopmupyemas
I KOHTpOJIs KOMIIeTeHII M
3aJ1aHUS K IMopsiiok BBIMOTHEHHUS: H/I-OIIK-5.2
1a00PaTOPHBIM 1. Paccuntats mapametpsl (P, v, T) B y3JIOBBIX TOUKaX IMKJIA M 3aIIOTHUTH TaOnuiry Nel mapameTpoB IuKIIa. OIIK-1
paGotam 2. Paccumnrath pabOTHI pacIIMPEHNUS U COKATHA IIUKIIA, TOIBEAEHHYIO U OTBEEHHYIO B IIUKIIE TEIUIOTY U Tepmudeckuit | M/[-OI1K-1.2
KO3 PHUINESHT OJE3HOTO ACHCTBHSA. HJ[-OI1K-1.3
BapuanTs! 3aganHus. IIK-1
1. Llukn nBurarens BHYTPEHHETO CrOpaHUs ¢ IIOABOJOM TeruloTsl npu V=const. Hayansubie napamerpst Py = 100 | M/[-11K-1.2
klla; t1 = 20 °C. HJI-TIK-1.3
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 55 6,5
A 3,33 3 4 4 4,5 4 4,5 5 5 3,5 4,5 4,5

JlabopaTopnast pabota Ne2.
[MocTpouTts rpaduk GyHKImy f (X) U MPUOIM3UTENHHO ONPENETUTH OAWH U3 KOPHEH ypaBHEeHUs. Pemnts ypaBHeHUE

f(x) =0 ¢ TounocTeIO £ = 1074,

BapuanTt DyHKIUSA Bapuant DyHKIMSL Bapwuant DyHKIHS
3sin(vVx) + 0,35x 1 :
1 | -38 2 | *T3¥sm@Bern | 3 arccos x — V0-11_ 0,3x
X € [2;3] x € [0;1] x € [0;1]

JlaGopatopnast pabota Ne3.
1. UccrnenoBarh CHCTEMY HA COBMECTHOCTb M €CJIM BO3MOXHO peluTh ee: merogamu Kpamepa, [aycca, oOparHoi

MAaTPHIIBI U ¢ ToMOIIbi0 pyHKImH linsolve

Bapuant CucreMa TMHEWHBIX YpaBHEHUI Bapuant CucreMa JIMHEWHBIX YpaBHEHUH
2%; + x5 +2%x3+3x, =8 X1+ 2x, + 3x3 + 4x, = 22
3x;+3x3=6 2%y + 3%, + x5+ 2x, = 17
1 _ 2 .
le_xZ+3X4—4 x1+x2+X3—x4—8
Xy +2x, —x3+2x, =4 X1 — 2X3 — 3x, = =7

JlaGopatopnast pabota Ne4.
1. Pemnth crcTeMy HEJIMHEHHBIX YpaBHEHUI

BapuanT | CuctemMa HeNMMHEHHBIX ypaBHEHUH Bapuant |CucreMa HeTHHEHHBIX ypaBHEHUN
1 { sinx + 2y =2 3 { cosx+y=1,5
cos(y—1)+x=0,7 2x—sin(y—0,5) =1
) {sin(x +05)—-y=1 4 {cos(x +05+y=08
cos(y—2)+x=0 siny—2x =1
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1011

DopMBbI TEKYyLIET0

I[Ipumepbl TUNOBBIX 3aaHMIT

Dopmupyemas

KOHTPOJIHA KOMIICTCHII A

JlabopaToprast pabora Ne5.

1. Haxoxnaenne sKcTpeMyMoB pyHKIwA. OnpenenuTs BO3MOKHBIE IKCTPEMYMBI (OyHKIIHH
(B cnygae MHOXeCTBa SKCTPEMYMOB OTPaHHIUTHCS TPEMSI)

BapuanTt DyHKIHS Bapwuant DyHKUIHS
1 x —sinx = 0.25 2 tg(0.2+x) =x3+3
x3—3x2+9x—8=0 x3+2x2-7x+1=0

2. Pemenue 3a1a4 oNTUMH3ALUU
Pemmte 33124y IETOYNCICHHOTO MPOTPaMMHUPOBAHUS
BapuanTt DOyHKIHS Bapwuant DyHKIHS
! W =2z — x5 + 24 — min 2 W=z 1 xg — max
St < 2x) — Txq +22T3§22
L 0 2r1 —x9 + 623 < 6

221 — bxo + 2253 < 2
2x T T3 — Ty 23 b
1+ 22+ x3 4 2 Tt

JlabopaToprast pabota Ne6

ITocTpouTh I 3KCIEPUMEHTAIBHBIX JAHHBIX YPaBHEHHE PETpecCHH B BUAE IMOJHMHOMAa HEKOTOPOH CTENEHH H
noA00paTh €€ ONTUMATIbHOE 3HAYCHUE.
BapuanT Nel

X 1 2 3 4 5 6 7 8 9 10

y [ 20 [ 528 | 931 | 139 19.0 | 245 | 304 | 36.7 | 43.3 | 50.2

Jlaboparopnas pabora Ne7

TToCTPOMTH /IS SKCTIEPUMEHTATLHBIX JAHHBIX ypaBHEHUE perpeccun B Buze Y = a - X° - e, [Ipu 5ToM coriiacHo
HCXOMHBIX JAHHBIX 3aBHCHMOCTH (DYHKIIMHM OTKIHKA OT BIMSIONIETO (haKTOpa JODKHA HAXOAUTHCS C MOMOIIBI0 QYHKIINH
polyfit(x, y, k) u dpyuxmum c=sgp (¢ , @f_mnk).

Bapuant Nel

X 1 1.5 2 2.5 3 3.5 4 45 5 55 6 6.5
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1011

DopMBbI TEKYyLIET0
KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

Dopmupyemas
KOMIeTeHIUs

y 0.121 | 0.175 | 0.228 | 0.278 | 0.328 | 0.377 | 0.425 | 0.472 | 0.529 | 0.565 | 0.618 | 0.657

JlaGopaTopHas paboTa Ne8
B xone sxcniepuMenTa ObUIH MOJTyYEHBI CIEeAYIOIINE JaHHbIE, Pa3HbIe 110 BapUaHTaM.
BeIOpaTh BUI 1 ONIPEAEIUTH TApaMETPhl SMIIMPUUECKON MOHOTOHHOH 3aBUCHMOCTH B BHJIE O/THOIIApaMETPUUECKOI
(YHKIMH, TPUBOIUMOM K JINHEHHOM

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

JlabopaTopras paborta Ne3

IMocTponTh AN SKCTIIEPUMEHTAIBHBIX JAHHBIX YPaBHEHHE PETPECCHH B BHUJE ITOJMHOMA HEKOTOPOIl CTENECHU H
nogo0parh €€ ONTUMAIBHOE 3HAYCHHUE.

BapuanT Nel

X 1 2 3 4 5 6 7 8 9 10

y | 20 | 528 | 9.31 | 13.9 190 | 245 | 304 | 36.7 | 43.3 | 50.2

ITocTpouTh A SKCTIEPUMEHTANBHBIX JaHHBIX YpaBHEHHE perpeccuy B Buzae Y = a - X0 - %, ITpu sTOM cormacHoO
WCXOJHBIX JaHHBIX 3aBUCHMOCTH (D)YHKIIMH OTKJIMKA OT BIMSIOIIETO (pakTopa J0JDKHA HAXOIUTHCS C TIOMOIIBIO (DyHKIMH
polyfit(x, y, k) u dpynkuuu c=sgp (¢ , @f_mnk).

Bapuant Nel

X 1 15 2 2.5 3 3.5 4 45 5 5.5 6 6.5

y 0.121 | 0.175 | 0.228 | 0.278 | 0.328 | 0.377 | 0.425 | 0.472 | 0529 | 0.565 | 0.618 | 0.657

B xoze skciepuMenTa OBIIH MTOTy4YeHBI CIeIyIONIie JaHHbIe, Pa3HbIe 0 BapHaHTaM.
Br1Opats By 1 onpenenuTs mapaMeTphl SMIUPHIECKOH MOHOTOHHOW 3aBUCHMOCTH B BH/I€ OJTHOTIApaMETPHUECKON
(hyHKIMH, TPUBOJMMOI K IMHEHHON
Bapuanr 1
| x Q1 2 3 la I5 l6 [7 [ l9 o
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Ne | Dopmel Tekymero I[IpuMepbI THNIOBBIX 3aaHUI O 0
1 KOHTPOJIsI KOMIeTeHIUs
|y | o5 | 091 | 125 | 154 | 179 | 2 | 219 | 235 | 25 | 263 |
TectupoBanus Jlabopamopuvie pabomuvt Nel-2 H-OIIK-5.1
3aIuTe 3amaHus ¢ BEIOOPOM OTBETa H-OIIK-5.2
JabopaTOpHBIX PaboT 1. BuiGepuTe BepHOE yTBEpKICHHE: OIIK-1
(1) Octave siBJsieTcs1 HHTEPIPETHPYEMBIM SI3HIKOM MPOrPAMMHPOBAHHU H/-OIIK-1.2
(2) Octave — na3Banwue uHTepHperaTopa B makere MATLAB HJI-0I1K-1.3
(3) Octave — 310 rpauueckas 060710UKa NAKETa KOMITBIOTEPHO# anre6psl GNU TIK-1
(4) Octave — 310 cBOGOAHO PACIPOCTPAHAEMBIN TEKCTOBBIN PEAAKTOP HJI-TIK-1.2
HJI-TIK-1.3

2. Buibepute BepHOe yTBepskaAcHHe. CuMBOI ";" (TOUKA C 3aMATOM)
(1) obs3aTeneH B KOHIIE Ka)I0H CTPOKH mporpammel Ha Octave
(2) npumensiercst Aist 6;I0KMPOBKH BHIBOJA Pe3yJIbTATa HA IKPAH HHCTPYKIMH B COOTBETCTBYIOLIEI cTpoOKe
(3) mpumensieTcs 11 OOBSBICHNS KOMMEHTAPHUS
(4) mpumeHsieTCs TS OTACICHUS CTOJOIOB MPHU 3aM0HEHHH MATPHI]
3. Buibepute BepHOe yTBepikacHHe. CHMBOI "%" (MPOLEHT)
(1) npumeHsieTcst 1Jist 00BSIBJIEHUST KOMMEHTAPUS
(2) mpumeHsieTcs U1 BEIYHCIICHUS OCTATKA OT JCICHHS YHCell
(3) siBIsICTCS OTIEPATOPOM ACICHUS YHUCEIT
(4) siBsIeTCs OMEpaToOpPOM B3STHUS 1O MOJIYIIIO YHCIIA

3amanus Ha paboTy ¢ MPOTrpaMMoit
IIpocTtsie Beramcienus (1 Bompoc)
1. Beruucnute 3nauenue Beipaxkenus (Sin(7,6))°. OTBeT OKpyIIMTE 10 ABYX 3HAKOB MOCIE 3aMATOM.
Ortser: 0,91
2. Bbuuciute 3HaueHue Bbipaxkenus (sin(0,33))%. OTBeT OKpyriMTe 110 JBYX 3HAKOB MOCJIE 3AMATOM.
Ortser: 0,03

3. Berunciure 3HaueHne Boipaxenns (sin(0,33))2 + (cos(0,66))2 OTBeT OKpyrauTe 10 ABYX 3HAKOB MOCIE 3aAMATOM.

Ortser: 0,73

Jlabopamopuvie pabomui 3-4
3anmanus ¢ BeIOOpoM otBeta (10 3amanwmii)
1. Kakas xomaHza no3BoIMT 06paTUTH MaTpHIy A?
(1) AN-1)
(2) in(A)
3) A*(-1)
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1011

DopMBbI TEKYyLIET0
KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

Dopmupyemas
KOMIeTeHIUs

(4) A%(-1)
2. OO6parHas MaTpuIa — 3T0

(1) Takas MaTpuna, TP YMHOKEHUH KOTOPOii HA HCXOHYI0O MATPUIY NMOJIYy4YaeTcsl eIMHMYHAS MATPHUIIA
(2) marpua, oyTydeHHast U3 UCXOIHON MaTPHIIbI 3aMEHOW CTPOK Ha CTOJIOIBI
(3) marpuIa ¢ KOMIUIEKCHBIMH SJIEMEHTaMH, NOIyYeHHAs U3 UCXOHOW MaTpPHUIIbl TPAHCIIOHUPOBAHUEM M 3aMEHOW KaXKI0TO
3JIeMEHTa KOMIIJIEKCHO-COMPSKEHHBIM EMY.
(4) marpuna, IoJlydeHHast yTeM BO3BEICHHSI KaXJ0r0 SJIEMEHTa UCXOHOM MaTpHUIbl B CTETIEHb -1

3aganust Ha paboOTy ¢ IPOrPaMMOM

1. Jaum marpuipl A=[310;789;011] uB=[123;011; 23 4]. Petuure marpuunoe ypasHenue AX = B. B otser
3aIUIIATE 3HAYCHUE OMPEACTHUTENs MOTyYCHHOW MaTpHilbl X, OKPYIJIMB Pe3ysbTaT OO OJHOrO 3HAaKa MOCIe
3aIISTOM.

OtseT: 0,1

2. Jlausl marpuiel A=[310;256; 01 1] u B=[123;011; 2 3 4]. Peunre marpuunoe ypasuerne AX = B. B otser
3aIMIINTE 3HAYCHUE OMpPEAETUTENs MOTyYECHHOW MaTpHibl X, OKPYIJIMB PE3yibTaT IO OJHOrO 3HAaKa IOCIeE
3aIISTOMH.

OrtserT: 0,2

Jlabopamopnas paboma 5

1. BeibepuTe BCTpOCHHYIO (ByHKIHIO, TO3BOJIIOLIYIO PEIIHTH ONTHMH3AIHOHHYIO 33/1a4y.
(1) sap

(2) sar

(3) opt

(4) math

2. BI)I6epI/ITe BCTpOGHHyIO Q)yHKHI/IIO, HOSBOJ’IS[}OL[Iy}O pemaTb 3aJa4u J'II/IHGIZHOFO HpOFpaMMI/IpOBaHHH.
(1) sap

(2) sqr

(3) gplk

(4) minimum

Jlabopamopnule pabomul 6-8

1. AOCIHCCH KCIIEPUMEHTAIBHBIX TOUEK:
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/IMHATHIL:
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 ykaxunte ko3¢ dunmeHt koppemsiuui. OTBET OKpYIIMTE 10 3-T0 3HAaKa I10Cye 3aIsITOM.
Ortsert: 0.997
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Ne | Dopmbl TeKyLIEro
n KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

Dopmupyemas
KOMIeTeHIUs

12, [onmbepure KOAGOUIMEHTH IOTHHOMA S5-H CTEEHH METOAOM HAMMEHBIIHX
9KCIIEPUMEHTAIBHBIX TOUCK:

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

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

B otBete ykaxure ko3 duitnent npu 5-it crenenn X. OTBET OKPYIIIUTE A0 2-TO 3HAKA MOCTIE 3aIATOMN.

Ortger: 0.83

KBaJpaToB.

AolcHuccsl

5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumenoBanue IIkajubl OLeHUBAHUS
OII€HOYHOI'0
cpercrsa Kputepun oneHnBanmusi
(KOHTPOJILHO- 100-
OLICHOYHOI'0 GALILHAS IsaTubanabHas
cucremMa
MepOoNpHUATHSA) cHcTeMa

KonTponbnas PaGora BeImOTHEHA TOTHOCTHIO. HeT OmmOoK B TOTHYECKUX PACCYKIACHUSX. 29-35 5

pabota 1 BrinosiHeHbI Bce MyHKTHI 33/1aHusl. BO3MOXKHO HallMune OAHON HETOUHOCTH WUJIU 0aIoB
OIIMCKH, HE SBISIOMINECS CICACTBUEM HE3HAHMS WIIM HEOHUMAaHUs y4eOHOTOo
Matepurana. OOyJaronmiics moKa3ai IMOJHbIH 00beM 3HAaHUH, YMEHUH B OCBOCHUHT
MPOIJIEHHBIX TEM M IPUMEHEHHUE UX Ha IIPAKTUKE.
PaboTa BbINoMHEHA TIOTHOCTHIO, HO JIOMYIIEHA 0J{HAa OITHOKa WITH J[Ba-TPH 23-28 4
HeJIoueTa. OanioB
Jormytensr 0ojee 0HOM OIMOKY MK OoJiee ABYX-TPEX HEIOUETOB. 14-22 3

OaioB
Pabota BeInonHeHa He MOTHOCTHIO. JlomyIieHbl TpyOble OIMOKH. 7-13 2
0ayoB

PaGora He BBITIOTHEHA. 0 6amoB

WnnuBuayansHbie OOyuaromuiicst JeMOHCTPUPYET IPaMOTHOE PELLICHHE BCEX 3a1a4, UCI0Ib30BaHUE 5 6amios 5

MPaKTUIECKUE MPaBUIBHBIX METOJ0B U (pOpMyYJI I PELICHUS TPH HE3HAYUTEIbHBIX

3aJIaHuUs K MOTPEIIHOCTSIX B KOJIE HAIMCAHUS IPOTPaAMMBEI

nabopaTopHBIM [IponemMoHCTpHUPOBAaHO UCIIONB30BAaHUE MPABIIIBHBIX METOA0B U (OPMYJ IPU 4 GamnsoB 4

pabotam pelIeHUH 33/1a4 IPU HaJIMYUH CYLIECTBEHHbBIX OMIMOOK B 1 M3 HHUX;
OOyuaromuicst NCHONB3YET BEPHBIE METO/IBI PELICHNUS], HO IPABUIIbHBIEC OTBETHI B 3 GaytoB 3
OOJIBIIIMHCTBE CIIy4YaeB (B TOM YHCIIE W3-32 apUPMETHIECKUX ONIHOOK)
OTCYTCTBYIOT;
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HaumeHoBanne IIIxajbl OLeHUBAHHUS
OLICHOYHOI0
CpeficTea Kpurepun oneHuBaHus
(KOHTPOJILHO- 100-
OIICHOYHOI'0 0aJlTIbHAS T R
cucrema
MepOonpHATHS) cHCTeMa
OO6yuaromuMcst HCIOIb30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHEIE 2 b6amioB 2
OTBETHI.
Pabota He BbIIONIHEHA. 0 6amnos
KonTponbnas PaGora BeImONTHEHA TOTHOCTHIO. HeT OmuboK B TIOTHYECKUX PACCYKIACHUSX. 12-15 5
pabota 2 Brinonnens! Bce MyHKTHI 3aAaHusl. BO3MOXHO HaIM4ue 0JJHOM HETOYHOCTU WU 0amioB
OIIMCKH, HC ABJIAIOIIUECCA CIICACTBUCM HC3HAHWA UJIN HCIIOHUMAaHU s y‘IC6HOI‘O
Matepurana. OOyJaronmiics moKa3ai IMOJHIH 00beM 3HAaHHH, YMEHUI B OCBOCHUHT
MPOIICHHBIX TEM M IPUMEHEHHUE UX Ha IIPAKTUKE.
PaboTa BbINoMHEHA TIOIHOCTHIO, HO IOMYIIEHA 0JJHA OLIHOKa MU JBa-TPH 8-11 4
HeJoueTa. OaIoB
Jorymensr 0ojee 0IHOM OIMOKY MK O0Jiee ABYX-TPEX HEIOUETOB. 5-7 Gamos 3
PaGora BeIITONTHEHA HE MTOHOCTHIO. JlOMyIIieHbI TPYObIe OINOKH. 1-4 6annos 2
PaboTa He BbIIONHEHA. 0 6amnoB
TectupoBanus 1St 3a BBIMOIHEHHE KKOTO TECTOBOTO 33/IaHUS HCIBITYEMOMY BBICTABIISIOTCS OAJLIBI. 7-10 5 85% -
3aIUTHI Tun ucnonap3yemoii MIKAJIbI OLEHNBAHUS — MOPSTIKOBAsI. 0ayIoB 100%
1ab0paTOPHBIX B 3aganHusx ¢ BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB, 33JJaHUSAX HA YCTaHOBJIICHUE 5-6 4 65% -
pabot MPaBUIIBHOM MOCIIEI0BATEILHOCTH, 3a/JAHHSIX HA YCTAHOBICHHE COOTBETCTBUS, 0asToB 84%
3aJaHMSAX OTKPBITON (POPMBI MCTIONB3YIOT MOPSAKOBYIO MIKay. babt 3-4 3 41% -
BBICTABIIIOTCS HE 32 BCE 3a1aHue, a 38 TOT MM HHOW BBIOOD B KOXKIOM 3a/IaHHH. 6aJI0B 64%
3JIP Ne 1: 3amanus ¢ Bsibopom oteeta 12 B. (0,5 6.), 3amanus Ha paboTty ¢ 0-2 2 40%
nporpammoii — 3 B (1 0.). OaiioB MeHee
3JIP Ne 2: 3apanus ¢ Beibopom otBera 12 B. (0,5 6.), 3ananus Ha paboty ¢ 40%
nporpammoii — 3 B. (1 6.)
3JIP Ne 3: 3aganus Ha paboty ¢ nporpammor — 3 B. (3 6.)
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5.3. IIpomexxyTo4yHas aTTeCTaLUs:

1. [TpakTHyeckoe UCTONBb30BaHNE METO I aHAIIU3a pa3MepHOCTEl

2. OCHOBBI METOAa HAMMCHBIIINX KBAaJApaToOB.

dopma Dopmupyemasn
. TunoBble KOHTPOJIbHbIE 321aHUS U MHbIE MATEPHAJIbI
NMPOMEKYTOYHOM . KOMIIeTeHII M S
JUISl IPOBEICHUSA NMPOMEKYTOYHOM aTTECTALUM:
aTTecTallMu
3ager 6 cemectp Buner N 1 OIlIK 5.1
B YCTHOH (popme 1o 1. Ilenu 1 3a1a4M SKCIEPUMEHTA. HAI-OIIK-5.1
ouneram . HJI-OIIK-5.2
2. ITpuHImIBE! co3ganust GU3MUECKUX U MAaTEMaTHIECKUX MOJEIEH. OITK-1
Buser N 2 HJ[-OIIK-1.2
1. OcHOBHBIE KPUTEPHH NOO00HS B TEILIOMaccOOOMEHE. H/I-OIK-1.3
2. TlorpemHocTy cpeacTB H3MEPEHHS TIK-1
Buner N 3 H-1IK-1.2
HJ-T11K-1.3

DK3aMeH 7 ceMecTp
B YCTHO# opme 1o
Onneram c
MPaKTHYECKUM
KOMITBIOTEPHBIM
3a7aHeM

IK3aMeHAMOHHBIN OnJier N 1

1. OmKOKY 1 HEONPEAEICHHOCTH SKCIEPHMEHTA B LIEJIOM.
2. CTpyKTypa U3MEPHUTEILHBIX TIPHOOPOB.
3. Mansr matpumbl A=[310;789;01 1JuB=[123;01 1; 2 3 4]. Pemute B OCtave MaTpuaHOE YpaBHECHHUE
AX = B. B oTBeT 3anuuTe 3Ha4CHUE ONPEACTUTEINS [T0JIyYEeHHON MaTpuLbl X, OKPYTIUB PE3yIbTaT 10
OJTHOTO 3HaKa I0CIIe 3arsToN

JK3aMeHaUMOHHBIH Onier N 2

1. KputepuansHble ypaBHEHUS MOI00MS B THAPOTa30JHHAMUKE.

2. MeTponornyecKue XapakKTepUCTUKA CPEACTB U3MEPEHHUS.

3. AOcIcchH SKCIIEPUMEHTAIBHBIX TOYCK:

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];

OpIMHATHIL:

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 otBete ykaxute kodpdunment koppensauuu. OTBET OKpYyTinTe 0 3-TO 3HAKa MOCTe 3asITOM.
JK3aMeHANMOHHBIH Ouiier N 3

1. [ToTeHIIMOMETPHYECKIE CXEMbI H3MEPHUTEILHBIX TPHOOPOB.

2. Metonap! onpenenenne Kodh HUIMeHTa TermIo0Taaqyu.

3. Beruuciure B OCtave 3nauenue Boipaxenus (sin(0,33))2 + (cos(0,66))2. OTBeT OKpYIIIMTE 10 ABYX 3HAKOB
II0CJIE 3aISTON.
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5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTA[MN YUYEOHON AUCIMILIMHBI/MOTYJIS

DopmMa IPOMeKYyTOYHOM
arTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIIxaabl oleHUBAHUS

100-0aj1bHAR
cucremMa

IIaTnoannnLHas
cHuCcTEMA

JK3aMeH:

B yCTHOH (popme 1o Grureram ¢
NPaKTUYECKUM KOMIIBIOTEPHBIM
3aJlaHHEeM.

Pacnpenesnenue 6auioB mo Bonpocam
ouera:

1-i1 Bompoc: 0 — 106amioB

2-# Borpoc: 0 — 10 Gamos

3-# Bompoc (3amada): 0 — 10 6amroB

OO6yyvaromuiics:

—  JIEMOHCTPHUpYET 3HaHHUS OTJIMYAIOLINECs TTyOuHOH
COJEeP)KaTEeNIbHOCTHIO, AAET MOJIHBIN HCUEPIBIBAIOIINI OTBET, KAK Ha
OCHOBHBIC BOITPOCHI 6I/IHCT3, TaK U Ha JOIIOJIHUTCIBHBIC,

—  cBOOOAHO BJaJ€eT HAYYHBIMU IMOHIATUSIMH, BEAET TUAJIOT U BCTYIAeT B
JICKYCCHIO;

- CIOCOOCH K MHTETPAIMY 3HAHUM 10 ONPEICICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K AHAIN3Y MOJIOKCHUH CYIIECTBYIOIINX
TEOPHiA, HAIIPABIICHUH 110 BOIIPOCY OUIIETa;

—  JIOTMYHO M A0KAa3aTeJbHO PacKphIBaeT MPOoOIeMy, IPEATOKEHHYIO B
ounere;

OTBeT HE COMEPKUT (PAKTHUECKUXK OIMMOOK U XapaKTepU3yeTCsl TITyOHHOM,
MOJTHOTOM, YBEPEHHOCTHIO CYXKICHUH, HIUTIOCTPUPYETCS IPUMEPAMH, B TOM
YHciie U3 COOCTBEHHOM MPaKTHKH.

24 -30 6amoB

5
3a4YTEHO

OOyyaromuics:

—  IOKa3BIBAET JOCTATOYHOE 3HAHUE yUeOHOT0 MaTepuaja, HO JTOIMycKaeT
HECYIIECTBEHHbBIC (DaKTHIECKUE ONIMOKH, KOTOPbIE CITIOCOOCH MCIPABHUTh
CaMOCTOSITEIBHO, O1aroapst HaBOASAIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO PacKphITa MPOobIIeMa 10 OJHOMY K3 BOIPOCOB OMIIETa;
—  HEJOCTATOYHO JIOTHYHO MTOCTPOEHO U3JIOKEHHE BOIIPOCA;

B oTBeTe packprITO, B OCHOBHOM, COJIEpIKaHUE OMITETa, HMEIOTCS
HETOYHOCTH ITPU OTBETE Ha JOTOJHHUTEIIBLHbBIE BOIPOCHI.

12 — 236an10B

4
3a4YTCHO

OOyuatomuics:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO U MAJIOH COAEPIKATENbHOCTBIO, IOITyCKaeT
(dakTHueckue rpyoble OMNOKHY;

—  HEe MOXEeT 000CHOBATh 3aKOHOMEPHOCTH M MPHUHIIUIIBI, OOBSICHUTD
(akThl, HapyIIeHa JOTHKA M3JI0’KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD

6 — 110aiu1oB

3
3a4YTEHO
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DopMa IPOMEKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

MIPEICTaBISIEMOr0 MaTEPHAaa, MPEICTABIEHNS O MEKIIPEIMETHBIX CBSI3SIX
cia0kble.

Coneprxanue OueTa packphITo ¢i1abo, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE M JOIOJIHUATEIBHEIE BOIIPOCHI OMJIETa, OTBET HOCHT
PENPOAYKTUBHEIN XapakTep.

OOyuaroiuiicsi, 0OHapYKUBAET CYIIECTBECHHBIC MPOOENBI B 3HAHHUSIX
OCHOBHOTO y4eOHOTO MaTepHaa, J0MycKaeT IPUHINIHAIBHbBIE OITHOKH
[IPH OTBETE Ha BOIIPOCHI.

Ha 6oubIiyto 4acTh IOMOJIHUTEIBHBIX BOIIPOCOB MO COJEPKAHHIO IK3aMeHa
3aTPpYAHACTCA AaTh OTBET WJIM HE JACT BEPHBIX OTBCTOB.

0 — 56am10B

2
He 3aureno

3auer:
YCTHBIHN ompoc 1o Oujeram

OOyyaromuiicsi 3HaeT OCHOBHBIE OTIPEACTICHIs], TOCTIEN0BATENICH B
M3TI0’KEHUH MaTepHana, JeMOHCTPUPYET 0a30BbIe 3HAHUS AUCIUTUIAHEL,
BJIaJICeT HEOOXOAMMBIMHA YMEHHUSMHU M HABBIKAMU TIPU BBITOJTHEHUH
MPAKTUYECKUX 3aJaHUM.

12 — 30 6annoB

3a4TCHO

OOyyaromuiicst He 3HaeT OCHOBHBIX OTpEeNICHUH, HEMOCIeIOBaTeNeH H
cOMBYMB B U3JIOKEHUH MaTepHaia, He 00JIaaeT ONpeieeHHON CUCTEMOM
3HAHWH MO AUCIUIUIUHE, HE B TIOJTHOW Mepe BIaJIeeT HeOOX0IMMBIMU
YMEHHUSIMHU U HaBbIKAMH IIPU BBIIOJIHEHUH IPAKTUUECKUX 3aaHUH.

0— 11 caymtoB

HC 3a4TCHO
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5,5. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTcCTalu.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOHHOﬁ aTTcCTallu.

Cemectp Ne6

DopMa KOHTPOJISA

100-0ai1bHAsA cucTEMA

IIaTnoa1ILHa"A cucTEMA

Texymuil KOHTPOJIb:

- Konrponbnas padota Nel 0 —35 Gamos 2-5

- BeImoHeHre MHTUBHTY ATTbHBIX 0 — 5 6ayutoB 2-5

3agaHui 1abopaTopHoii padboTsl Nel

Tecruposanue 3JIP Nel 0 — 10 6annos 2-5

- BeImoHeHre MHTUBHTY ATTbHBIX 0 — 5 6ayutoB 2-5

3aJIaHui JJabopaTopHOM padboThl No2

Tectuposanue 3JIP No2 0 — 10 6amnnos 2-5

BrinosHeHre WHAMBUTY AJTBHBIX 0 — 5 6autos 2-5

3aTaHui JabopaTopHOM padboThl Ne3

[IpomexyTodHas aTTecTarys 0 - 30 6ammoB OTIIUIHO

3aueT XOPOIIO

Hroro 3a cemecTp 0 - 100 6ayoB YAOBJIETBOPHUTEIHHO

9K3aMeH HEYJIOBJIETBOPUTEIHHO
Cemectp Ne/

®DopMa KOHTPOJIS

100-0annnHas cucrema

IIsTH6anILHAg cucTeMa

Tekymuil KOHTPOb:

- Konrponbnas pabota Ne2 0 — 15 6annos 2-5
- BolnosiHeHHE UHIAMBUIYATbHBIX 0 — 5 6aiutoB 2-5
3aaHui 1abopaTopHOi padoTsl Ned

TectupoBanue 3JIP Ne3-4 0 — 10 6annos 2-5
BrinosiHeHHE WHAMBUTY AJIBHBIX 0 — 5 6aiutoB 2-5
3agaHui 1abopaTopHOi paboTh! NS

TectupoBanue 3JIP Ne5 0 — 10 6annos 2-5
BrinosiHeHHE WHAMBUTY AJIBHBIX 0 — 5 6aiutoB 2-5
3agannii 1abopaTopHO paboTel Neb

BrimonHeHre WHANBHTY aTbHBIX 0 — 5 6auioB 2-5
3aJaHui JabopaTopHO padoTsl Ne7

BrinosiHeHHE WHAMBUTY AJIBHBIX 0 — 5 6aiutoB 2-5
3agannii 1abopaTopHoil paboThl Ne§

Tectuposanue 3JIP Ne6-8 0 — 10 6annos 2-5
[IpomexxyTouHast arTecTauus 0 - 30 6ammoB OTJINYHO

9K3aMeH XOPOIIO

HToro 3a cemecTp 0 - 100 6ayoB YIOBJIETBOPUTEILHO
9K3aMeH HEYJOBJIETBOPUTEIHHO

[Tosry4eHHBI COBOKYIHBIN pe3ybTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIUIIEN:

100-6annnHas cucrema

NATHOAUIBHASI CHCTEMa |

IK3aMCH

85 — 1000ayu10B

OTJIMYHO
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65 — 846aHHOB Xopomo
41-64 6ajUI0B YAOBJICTBOPUTEIBLHO
0 — 4006ammoB HEYIOBJICTBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanuss mporpamMmbl IpeaycCMaTpUBAcT HCIOJIB30BaHHE B Mpolecce OOydeHUs
CJIEIYIOIIMX 00pa30BaTEIbHbIX TEXHOJIOTUI!

— poOJIeMHAS JICKITUS;

— pa300p KOHKPETHBIX CUTYAIIUN;

— MperoiaBaHe JUCIUILIMHBI B (hOpME KypCOB, COCTABICHHBIX HA OCHOBE PE3yJIbTaTOB
HAYYHBIX UCCIICOBAHUI, B TOM YHUCIIE C YYETOM PEerHOHAIBHBIX OCOOCHHOCTEH PO eCCHOHATBHON
JeSITeIbHOCTH BBIITYCKHUKOB U TIOTPEOHOCTEH paboTonaTeneii;

- MOUCK U 00paboTKa HH(OpMAIHH ¢ KCTIOJIb30BaHHeM ceTu HTepHeT;

- WCIIO0JIb30BAHUE HA JICKIIMOHHBIX 3aHATUSAX BUICOMATEPHAJIOB U HATJISIHBIX TIOCOOUIA;

- oOydeHue B COTpyJHUYECTBE (KOMaHIHas, TpyNmoBas paboTa).

7. INPAKTHUYECKASA IOAI'OTOBKA

[IpakTueckas MOArOTOBKA B paMKax Y4e€OHOM JUCIUIUIIMHBI PEAIU3yETCs MPU MPOBEICHUN
MPAKTUUYECKUX 3aHSATUM, Ta00PaTOPHBIX PadOT, MpeayCMaTPUBAIOIINX yYacTHe 00yJaromMnXCcs B
BBIIIOJITHCHUU OTJEIBHBIX JJIEMEHTOB pPadOT, CBSI3aHHBIX ¢ Oymaymield mpodeccnoHaTbHON
JIEeSITEIbHOCTBIO.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOTI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbs

[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHJIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(depeHlnanud U UHIUBUIYaTbHOTO OOyuYeHUs, IPUMEHEHHE COOTBETCTBYIOLINX
METOJIMK 110 pabdoTe ¢ WHBAIHJIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOJHUTENbHBIX HHIWBUIYATbHBIX KOHCYIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM W TPAKTHYECKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K MPOMEXKYTOUHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JTUCIUTUTHHBI MOXET OBITh aJlalTUPOBaHA IS
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIaM C OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, B
TOM YHUCJIC JUIS TUCTAHIIHOHHOTO OOYJICHHSI.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl NPEACTABIAIOTCS B  ¢dopMax,
JOCTYIHBIX JIJIS M3yYCHUsSI CTYJICHTAMH ¢ 0COOBIMU 00pa30BaTEIbHBIMH ITOTPEOHOCTSIMH C YYETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JIJIs TIOJTOTOBKM K OTBETYy Ha MPAKTUYCCKOM 3aHSATHH, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpPEIHEE BpeMsl YBEIUUHBACTCS 1O CPABHEHHUIO CO CPEIHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJ1s CTYIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 310POBbsI (hopma
MIPOBEJICHUS TEKYIICH U IPOMEKYTOYHOM aTTECTAINN YCTAHABIMBACTCS C YISTOM HHIUBH Y JTbHBIX
ncUXo(U3NIecKux 0COOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
dbopMe TecTUpOBaAHUS U T.I1.).
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[IpomexyTouHas arrecTalys Mo AUCLUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TaroB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHUS OTIENbHBIX TEM IUCUUIUIMHBL [lpm
HEOOXOJUMOCTU CTYACHTY MPEAOCTaBISETCS JOMOJHUTEIbHOE BpeMsl Uil MOJArOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlyia ocyliecTBiICHHs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaEMOCTH U MPOMEXYTOUHOU
aTTecTalMyd OOYYaloIUXCs CO3JA0TCS, NP HEOOXOAMMOCTH, (DOHABI OLIEHOYHBIX CPEICTB,
aJanTUPOBAHHbIE JJIs JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI U TIO3BOJISIOLINE OLIEHUTh
JOCTIDKEHUE HMMH 3alUIAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3yibTaToB
o0ydeHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBJIEHHBIX B 00pa3oBaTelbHOM
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucThKa MaTepUAIbHO-TEXHUYECKOTO 00ECIeYCHHS TUCIUIUIMHBI COCTABIISICTCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MatepuraabHO-TEXHHUYECKOE 00eCTIeUeHNEe MUCIUILIMHBI PU OOYYCHHH C HCIIOJIb30BAHHEM
TPaIULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HaumenoBaHue yuyeOHBIX ayIUTOPHIA,
JabopaTopuii, MACTEPCKHX, OUOJINOTEK,
CIOPT3aJ10B, MOMEIIEeHUH ISl XPAaHEHHS U
NPOPUIAKTHYECKOT0 00CTYKUBAHUS
Y4eOHOIro 000py/1I0BAHMSA H T.II.

119071, r. MockBa, [lonckas yauua, nom 39, crpoerue 4

OcHaleHHOCTh YUeOHBIX ayAUTOPHIi, 1adopaTopuii,
MACTEPCKHX, OUOJIMOTEK, CHOPTUBHBIX 32JI0B, IOMeIeHHii
JUIS XpaHeHHs U TPOPUIAKTHYECKOT0 00CTYyKMBAHUS
Y4eOHOro 000py/10BaHMA H T.II.

ayZAUTOPUH IUIS IPOBEICHUS 3aHATHI KOMIUTEKT y4eOHOI MeOen,

JIEKIIMOHHOTO THIIA TEXHUYECKUE CPEICTBA OOYUCHUS, CITyKAIIHE JUIs
npecTaBiIeHus y1eOHO nHPOpMaun OONBIION
ayJIUTOPUU:

— HOYTOYK;

— TPOEKTOP,

— DJKpaH,

— MapKepHas JOCKa

ayZAUTOPUH JUIS IPOBEICHUS 3aHTHI KOMIUIEKT y4eOHOI MeOen,

CEMHHAPCKOTO TUIIA, TPYNIOBBIX U TEXHHYECKUE CPEICTBA O0YUCHUS, CITy)KAIHE JUIs

WHIMBUYJIbHBIX KOHCYJIbTAIINH, npecTaBiIeHus y1eOHOH nHPOpMaIuK OONBIION

TEKYILETr0 KOHTPOJIS U TPOMEKYTOYHOM ayJAUTOPHU:

aTTeCTaluu — HOYTOYK,

— TPOEKTOP,

— MapKepHasi I0CKa,
— HabOpBI JJCMOHCTPAIMOHHOTO 000PYA0BaHUS U YUeOHO-
HArISIHBIX TOCOOUH, 00ECTIEYMBAIOIINX TEMATHUECKHE
WIUTIOCTPAIINH, COOTBETCTBYOIIME paboyeii mporpamme

JIACITUTIINHBI.
ayIUTOPUHU ISl IPOBEACHUS KOMIUIEKT y4eOHOU MeOenu,
J1a00PATOPHBIX 3aHATHIMA, TPYIIIIOBBIX U TEXHUUYECKUE CPEICTBA OOYUCHHUS, CITyXKaIue JIIs
WHIUBHATY ATBHBIX KOHCYJIbTAITHI MpecTaBIeHus yueOHOo# nHpopMaIuu 00JIbIIONR
ayAUTOPUH:

- akpaH neperocHoii ClassicSolutionLibra 180x180, -
npoektop BenQMX511 9H.J3R77.33
KOMIIBIOTEPHAA TEXHUKA — 15 TMEPCOHAJIIBHBIX
KOMIIbIOTCPOB, NOAKIOYCHUC K CCTH «I/IHTepHGT»
119071, 2. Mockea, Manwui Kanysycckuii nepeynok, oom 2, cmpoernue 6

YUTAJIBHBIN 331 OUOJIUOTEKHU: KOMIIBIOTEPHAS TEXHUKA;

IIOAKIKOYCHHUEC K CCTU «I/IHTepHeT»
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TexHnomnornueckoe  oOecrieueHUEe  peanu3alMi  MPOTrpamMMbl  OCYLIECTBISETCS  C
UCTIOJIb30BAHUEM  DJIEMEHTOB  OJJEKTPOHHOW  MH(POPMALMOHHO-00pa30BaTENbHON  Cpelbl
YHUBEPCUTETA.
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10.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIAHBI

KoauvectBo
Ne A Loy, e Tox Anpec caiita 9bC IK3EMILISIPOB B
BTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MIT H3aHHS HJIM JJIEKTPOHHOI0 pecypca OubmMoTexe
 1p.) YHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
! AC }II/I 'rJ[Ia };II;I’;HIZB]% OCHOBBI HHXKEHEPHOTO VuebHoe W11 PUOP : HUILT 2023 https://znanium.com/catalog/docu
. T JKCIICPUMEHTA. nocooue NHOPA-M ment?id=427796
BacunbeB
Marematnueckoe Munck : HoBoe . .
https://znanium.com/catalog/docu
2 B.II. Tapacux MOJICIUPOBAHUE TEXHUIECKUX Y4eOHuk 3HaHue; MOCKBa : 2022 .
ment?id=422940
CHUCTEM NHOPA-M
Ienx, X. pen. H. Teopusi HH)XEHEPHOTO
3 I1. Bycnenxo. -, p p Yy4eOHuK M.: Mup 1972 20
9KCIEPUMEHTA
Ilep. c aHrm.
A 1O. Ko3zmoB, o . ;
4 B.C. Mxutapss, CTaTHCTHYECKHUI aHaIN3 VIT M.: HHOPA-M 2022 https.//znanlum.c_om/catalog/docu
na"ubx B MS Excel ment?id=399560
B.®. lumos
5 E. P. Anekcees, O. Beenenne B Octave s Kruira M.: ALT Linux 2012 https://www.altlinux.org/Images/0
B. YecHokoBa HH)KCHEPOB U MATEMATHKOB /07/OctaveBook.pdf
10.2 lononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
MeTopI MaTEMaTHIECKON YuyeOHoe M.: MI'YAT 2010 5
1 Uepnoycosa, H. B. | 06paboTku pe3ynbpTaToB nocobue
SKCIIEPUMEHTAIBHBIX JTaHHBIX
Metoap! 06paboTku VYuebnoe HoBocubupck 1981 5
2 Jiooe T'. C. Pa3HOTHUITHBIX nocoobue Hayxka
JKCIIEPUMEHTAIBHBIX JaHHBIX
EJL derotosa Wndopmannonnsie VYuebnoe Mocksa : DOPYM 2021 https://znanium.com/catalog/docu
3 e el ’ TEXHOJIOTHH B HayKe U nocobue : IHOPA-M ment?id=377512

A.A. ®enoroB

00pazoBaHNH
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10.3 MeToamueckre Marepraisl (YKa3zaHUs, peKOMEHIAINY TI0 OCBOSHUIO AUCHUIUINHBEL aBTOpoB PI'Y mm. A. H. Koceirnaa)

1 E(I)O}Z:)I/IH N;l};[,c Hp;KTHKa}/M. Teopus u v M.: BI'EOY BO 20
poaHa L. MpaKTHK «PTY um. A.H. 2021
IKCTIEPHUMEHTATHHBIX
N Koceirunay»
WCCJICJIOBAHUH.
Tiopun ML.IL., Teopus 1 mpakTUKa vl M.: ®I'bOY BO 20
2 boponuna E.C. IKCIIEpUMEHTA. «PTY mm. A.H. 2021
Koceirunay
Tomn Ml | T naee, T i orsov o :
3 poAwHa £L- PUMEHTE «PT'Y um. A.H. 2022
uccnenoBanui. [IpakTuKyMm.
Koceirunay
Yacts 11
Paspabotka moseneit
A. C. benoycos, B. Meronuueckue )
4 1. Kypis TeII000MeHa B MMPOTOYHBIX yKasaHus M.MI'VIAT 2016 20
TEXHOJIOTHYECKHX aImnapaTax
B. B. lBanos, A. MoaenupoBaHue € TOMOUIBIO ICKTOHHOE
5 B. ®upcos, A. H. MATLAB [3neKTpoHHBIH P M..MI'YAT 2016 20

HoBuxos

pecypc]

yuebHoe nocobue
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 3J€KTpOHHON OMOIHOTEKH, HH()OPMAITMOHHO-CIIPABOYHBIC CUCTEMBI U
npodeccuoHanbHbIe 0a3bl TAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl
1. «Znanium.com» Hay4HO-U3aTeIbCKOro HenTpa «Mudpa-M»
http://znanium.com/
2. Onexrponnsie u3ganusa «PI'Y um. A.H. Kocsirnna» na mnardgopme 3bC «Znanium.com»
http://znanium.com/
3. «3BC FOPAUT»www.biblio-online.ru
4. O nmpenocraBieHuu goctyna Kk nuHpopmaroHHo-aHaauTudeckoit cucreme SCIENCE
INDEX (BKJIFOYCHHOTO B HayuHbIH HHPOpMaIMOoHHBIH pecypc elibrary.ru)
https://www.elibrary.ru/
5. 9BC «Jlanpy http://www.e.lanbook.com/
6. 00O «HanmonanbHas anektponHas oudnuoreka» (HOB) http://H36.pd/
Jorosop Ne 101/H35/0486 — ot 21.09.2018 r.
7. Hayunas snexrponnas oudianoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensunonnoe cornamenue Ne 8076 ot 20.02.2013 r.
8. HDUKOH http://www.neicon.ru/ Cornarmenne NeJIC-884-2013 or18.10.2013r
IIpodeccnonanbHbie 6a3bl JAHHBIX, MHGOPMallMOHHBIE CIIPABOYHbIE CHCTEMbI
1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Scopus http://www. Scopus.com/
Cyo6munien3zunonnsii JloroBop Ne Scopus /917 ot 09.01.2018 r.
3. |«SpringerNature»
http://www.springernature.com/gp/librarians
[Tnatdopma Springer Link: https://rd.springer.com/
[Tnatdopma Nature: https://www.nature.com/
bazanannbix Springer Materials: http://materials.springer.com/
bazamannbix Springer Protocols: http://www.springerprotocols.com/
Basa nanaeix zbMath: https://zbmath.org/
baza nansabix Nano: http://nano.nature.com/
Cyb6aunen3uonnsiii goropopNe Springer/41 ot 25 nexabps 2017 r.
4, http://arxiv.org — 6a3a AaHHBIX TOJHOTEKCTOBBIX 3JICKTPOHHBIX MyOJIMKAIMA HAYYHBIX CTATEH IO
(du3nKe, MaTeMaTHKe, UHPOpPMaTHKE
5. http://www.garant.ru/ - Crnpasouno-mipaBoBas cucrema (CIIC)«I'apaHT», KOMIUIEKCHAS MPaBOBas
oAAep:KKa MoJib3oBaTesied no 3akoHonaTenbcTBy Poccuiickoi @epepanuu
6. http://www.gks.ru/wps/wecm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3p1 gaHHBIX Ha

Ennnom MuatepueT-noprane Poccrara



http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2. IlepeueHb NPOrpaMMHOr0 0OeCIIeUeHuUs

PexBU3UTHI MOATBEPHKAAIONIETO

Neni/m | IIporpammHoe o0ecnieueHue
J0KyMeHTa/CB000IHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-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 s 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CorelDRAW Graphics Suite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KOHTpakT Ne 18-DA-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 ap.)
11. SolidWorks KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-3A-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-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnbT-DUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbT-UHBecT KOHTpakT Ne 17-3A-44-19 ot 14.05.2019
20. [Tporpamma asist noaAroToBKHU TectoB Indigo KOHTpakT Ne 17-3A-44-19 ot 14.05.2019
21. Huanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakKT 85-0A-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-DA-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24, Mathcad Education - University Edition Subscription KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
25. CoreIDRAW Graphics Suite 2021 Education License KOHTpakT Ne 60-DA-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xontpakt Ne 60-DA-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with koHTpakT Ne 60-DA-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | kontpakr Ne 60-DA-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CB0060IHO pacnpocTpaHsIeMoe
31. ScilabCeCILL (cBobomHnas, copmectumas ¢ GNU GPL | CBoOomHO pacmpocTpaHsieMoe

v2)
32. Linux Ubuntu GNU GPL CB0060IHO pacnpocTpaHsIeMoe
33. FDS-SMV free and open-source software CB0060IHO pacnpocTpaHsIeMoe
34. AnyLogic Personal Learning Edition CB0060IHO pacnpocTpaHsIeMoe
35. Helyx-OS GNU General Public License CB0060/IHO pacnpocTpaHseMoe
36. OpenFoam v.4.0 GNU General Public License CB000OIHO pacnpocTpaHseMoe
37. DraftSight 2018 SP3 ABroHoMHas OecruiaTHas CB00OIHO pacIpocTpaHsIeMoe

JIMLEH3HS
38. GNU Octave GNU General Public License CB000OIHO pacnpocTpaHseMoe
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JIMCT YYETA OBHOBJIEHHM PABOYEI IPOrPAMMbBIYYEBHOM
JTUCHUIINHBI

B pabouyio mporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




