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[Tporpammy paszpabortain(u):
npodeccop,JIOKTOp TEXHUUECKUX HAYK ['uneanos K.X.

Pabouas nmporpamMmma paccMoTpeHa U ogo0peHa Ha 3acenanuu Kadenpsl ABToMaTU3aIMsS
TEXHOJOTUYECKUX MPOLIECCOB U MPOU3BOACTB, TpoTokosa Nell ot 28.10.2020

3aB. kadeapoit [TnoTHukoB B.B.

HporpaMMa pacCMOTpCHa H on06peHa Ha 3aCCIaHHnuHn BBIHYCKaIOHIGﬁ Ka(i)CI[pI)I
HpOMBIHIJIeHHaH QJICKTPOHHKA U CBCTOTCXHHKA, IIPOTOKOJI No oT

3aB. xkadenpoit ['onennmeB-Kyrty3os A.B.

[IporpaMmMa omoOpeHa Ha  3acelaHUM  METOJMYECKOrO0  COBETa  HMHCTUTYTa
DIIEKTPOIHEPTETUKH U JJIEKTPOHUKH, POTOKOA Ne oT

3aM. AUPEKTOPA UHCTUTYTa DJIEKTPOIHEPTETUKHU U JIEKTPOHUKH

/ /

[IporpaMma mpuHSTa pEHICHUEM YUYEHOTO COBETAa MHCTUTYTa DJIEKTPOIHEPTETHUKH M
AIEKTPOHUKHU

poTOKOJT Ne oT

CoryiacoBaHo:

PykoBoautens OITOIT / /




1. Heab, 3a1a4M U MUIAHUPYeEMble Pe3yJIbTAThI 00yUYeHUsI M0 JUCHUIINHE

[enpto u3y4yeHUs NUCLUMIUIMHBI SBISIETCS (POPMUpOBAHUE Y CTYAEHTOB 3HAHUU H
YMEHUN 1O TEOPUM W TEXHUKE SKCIEPUMEHTAIbHBIX HCCIEIOBAHUNM, 3HAHUA M yMEHUUN
NPUMEHSTh COBPEMEHHBIE METOJbl H3MEPEHHMs] U O00pabOTKM JaHHBIX MPH MPOBEICHUU
AKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUNA B 00bEME, HEOOXOAMMOM i BbIOOpa U OOOCHOBAHUS
aBTOMATU3UPOBAHHBIX CUCTEM MPHU MPOBEJICHUU UCCIIEIOBAHUM.

3ajaun OCBOCHMS TUCLMILIAHBIL:
- U3Y4YUTh OCHOBHBIE NIOHATHS ABTOMATU3UPOBAHHBIX CUCTEM HAY4YHBIX UCCIICIOBAHNM;
- U3YYHUTh METO/IbI 00pa0OTKH PE3yIbTaTOB YKCIIEPUMEHTOB

KomnieTeniumu,

dbopmupyembie 'y oOydarommxcs,

3alllTaHUPOBAHHBIC PC3YJIbTAThL

O6Y‘I€HHH 10 AUCHUININHC, COOTHCCCHHBIC C MHAUKATOPAMHU NOCTHKCHHUA KOMHCTGHHHﬁ:

Kona n HaumeHoBanue
KOMIIETEHIIN U

Ko u HaumeHnoBaunue
WHJIUKATOPa JOCTHKEHUS
KOMIIETEHIIUUA

3armiaHupOBaHHbBIE PE3YJIbTATH O0YUCHUS
M0 TUCIUILIMHE (3HATh, YMETh, BJIa/I€Th)

O61enpogdeccuonanpubie komrereHuu (OIK)

OIIK-1 Cnocoben
MIPEICTABIISITH
COBPEMEHHYIO HAYYHYIO
KapTUHY MUPA, BBISIBIISTH
€CTECTBEHHOHAYYHYIO
CYILIHOCTb ITPOOIIEM,
OTIPEIETISATH MYTH UX
pEIICHUS 1 OIICHUBAThH
3¢ (HEeKTUBHOCTH CIETaHHOTO
BBIOOpA

OIIK-1.1 Ternenuuu u
MEePCIEKTUBBI PA3BUTHS
ANEKTPOHUKHU U
HAHORJIEKTPOHUKH, a TAKKE
CMEXHBIX 00J1acTell HayKu U
TEXHUKH

3namu:

CocrositHue, HampaBlICHUs] U TEPCIEKTHUBBI
pPa3BUTHS SJEKTPOHUKUA U HAHODJIEKTPOHUKH, a
TaK)K€ CMEXHBIX 001aCTeil HAyKU ¥ TEXHUKU
Ymemn:

[IpuMeHATh HOPMATUBHYIO JOKYMEHTAIIHUIO,
aHAJIN3UPOBATH Hay4YHO-TEXHUYECKYIO
“H(pOpPMAIIUIO B CBOEH MpeAMETHOM 00J1aCcTH
Braoemy:

HaBbikamu  paGotsl ¢  uHpopmanueid B
KOPIIOPATUBHBIX U INI00ATBHBIX CETAX

OIIK-2 Coocoben
MPUMEHSTh COBPEMEHHBIE
METOABI NCCIICJOBAHUS],

OIIK-2.2 AnexkBaTHO CTaBUTH
3aa41 UCCIIEIOBAHUA U
ONITUMMU3AIIAHN CIIOKHBIX

3name:
OCHOBHBIE AHAJIUTHYECKHUE W  YHUCICHHBIE
METOJIbI MaTeMAaTHYECKOTO MOJCITUPOBAHUS H

MIPEJICTaBIATh U 00BEKTOB HAa OCHOBE METOIOB |ONTUMH3AIUN
apryMEHTHPOBAHO MaTeMaTHYECKOTO Ymems:
3alIUIIaTh Pe3yabTaThl MOJICTTUPOBAHUS Pa3znuuath OCHOBHEIE METO/BI
BBITIOJTHEHHOW PabOTHI MaTeMaTHIECKOTO MOICITUPOBAHHUS
Brnaoems:
OcHoBaMu METOIOB MaTeMaTHIECKOr0
MOIEIUDOBAHNS
OIIK-1 Cnocoben OIIK-1.2 Ucnonws30BaTh 3uamo:

MIPEJICTABIISIT
COBPEMEHHYIO HAYYHYIO
KapTHHY MUDA, BBISBIIATH
€CTECTBEHHOHAYYHYIO
CYIIIHOCTH TIPOOJIEM,
OTIPEAETISATH MYTH UX
peIIeHNs U OIICHUBATh
3¢ (HEeKTHBHOCTH CIETaHHOTO
BBIOOpA

MepeI0BOM OTEYECTBEHHBIN U
3apyOeKHBIH OIBIT B
npodeccuoHabHOU chepe
JESITEIIbHOCTH

AHaTUTUYECKHE W YWCJICHHBIE METOJbI TIpH
pa3zpaboTke MaTeMaTHUYECKUX MOJIEIe U CTaH-
JTAPTHBIC METOIbI UCCIICTOBAHUS

Ymems:

[IpumeHnaTh B pabore TpeOOBaHMS
HOPMAaTUBHOM JOKYMEHTAITU!

Braoems:

OcHoBamu paboThI C TEKCTOBBIMHU
peaakTopamMH, 3JEKTPOHHBIMH  TaOIuIaMH,

AIEKTHOHHOW TIOYTON U Ohavienamu




OIIK-2 Cnocoben OIIK-2.3 JleMOHCTpUpPOBATh
HNPUMEHSTh COBPEMEHHBIC | HAaBBIKUA METOJI0JIOTUYECKOTO

METO/Ibl UCCIIENOBAHHS, aHaJIM3a HaAy4HOI O
MIPEACTABIIATD U HCCIIEIOBAHUSA U €r0
apryMEHTUPOBAHO pe3yJIbTaTOB

3aIIMIIATh PE3YJITATHI
BBITTOJIHEHHON pabOTHI

Suame.

OCHOBEI METO0JIOTHYECKOTO aHanu3a
Hay4YHOT'O UCCJICIOBAHUS U €T0 PE3YJIbTaTOB
Ymemo:

ITonp30BaTbCd TEKCTOBBIMH M TaOJMYHBIMH
mporeccopamu H cpencTBamMu
TEJIEKOMMYHUKaIUI

Brnaoems.

Metogamu paboOTBl B CpelaX TEKCTOBBIX H
TaOIMYHEIX IIDOIIECCODOB

OIIK-1 Coocoben OIIK-1.3 Jlenutbcs nepe1oBbIM

MPEACTABIATh OTEUYECTBEHHBIM U 3aPYOCIKHBIM
COBPEMEHHYIO HAYYHYIO | ONBITOM B MpodecCHOHATbHON
KapTUHY MUPA, BBISBIISATH cdepe nesaTeIbHOCTH
€CTECTBEHHOHAYYHYO

CYIIIHOCTh TIPOOJIEM,
OTIPENENATh YTH UX
pENICHUS 1 OIICHUBATh
3(PEKTUBHOCTD CZIETAaHHOTO
BBIOOpA

3nams:

TekcTroBple W TaONHMYHBIE  PEAAKTOPHI,
AIIEKTPOHHbBIE MOYTHI u Opay3epsl,
poQeCCUOHAIbHBIC CANTHI

Ymemu:

BecTn TeXHMUYECKYIO TOKYMEHTALMIO B paMKax
poeCCHOHAIBHOMN JICSITEILHOCTH

Bnaoemw.

OcHoBaMmu paboThI C TEKCTOBBIMU
pelmaKTopamMu, 3JIEKTPOHHBIMH  TaOJIUIaMH,
AIIEKTDOHHON IIOYTON 1 ObavienaMu

2. Mecto nucuuninnbl B cTpykrype OIIOII

Hucuunnuna Teopus U MpakTHKa HAYYHBIX MCCIEIOBAHUNA OTHOCHUTCS K 00S3aTelbHON
4acTW y4yeOHOro IUlaHa 1o HampaBieHuro mnoaroroBku 11.04.04 DnexktpoHuka U

HaHOJJICKTPOHHKA.
Kon [IpenmecTByrolye JUCHUILIMHBI (MOIYIIH), [ocnenyromue TUCHUIITMHBI (MOIYIIH),
KOMIIETEHIIUU npaktuku, HUP, np. npaktuku, HUP, np.
K-2 Meroasl M cpencTtBa KOHTPOJIS NapaMeTpoB
MaTepHaioB dJIEKTPOHUKHA U HAHODJIEKTPOHUKHU




J{nst ocBOEHUS TUCIUIUTMHBI 00 yJaroUACs TOMHKEH:

JlucrumimHa OTHOCUTCS K 00s13aTeIbHOM YacTh y4eOHOTO TUTaHa.

JlucruminHa TOTOTHIETCS CIICTYIOIIMMU JUCIIUIUIMHAME TAaHHOTO MOAYJIs: (huimocodust
Hayku U TexHuku, CAIIP B a5ieKTpoHUKE, TEOPUS U MPAKTHUKA CAMOPA3BUTHUS, MATEMATUYECKUE
METOABl MOJEIUPOBAHUS M TMPOTHO3MPOBAHUS, WHOCTPAHHBIA S3BIK B MPOECCHOHATHHOM
chepe, opraHuzanysi U yIpaBiICHUE MPOCKTHOW AESITEIBHOCTHIO B O0JACTH JJICKTPOHUKH U
HAHORJICKTPOHUKH, SIBJICHUS TIEPEHOCA B YHEPTETUKE, MUKPOTIPOIIECCOpHAst 00paboTKa JaHHBIX
B YCTPOMCTBAX AJIEKTPOHUKH, TATCHTOBECHHUE.

Mecto aucturiuabel B cTpykType OII: nucuuniaubHa «Teopust M MpPaKkTHKA HAYYHBIX
UCCJICIOBAaHUM» SBIIACTCS OCHOBOM HAyYHO-HMCCIIEIOBATEIBCKONM paldoThl, «MaTeMaTudecKue
METO/Ibl MOJICJIMPOBAHUS U MPOTHO3ZUPOBAHUSD», «METObI U CPEACTBA KOHTPOJISI ITApAMETPOB
MAaTEPHUaJIOB JICKTPOHUKHU W HAHODJICKTPOHUKWY, TIpU BhinoHeHUH BKP.

Jlo n3ydenus: IucuMIUIMHbL « Teopust U MpakTUKa HAYYHBIX MCCIEAOBAHUNY Y CTYJICHTA
JIOJKHBI OBITH COOPMUPOBAHBI CIEAYIONINE KOMIIETEHIIUN WU UX COCTABJISIOININE:

3HATh:

* OCHOBHbIC HCTOYHUKH HAyYHO-TEXHUYECKOW HWH(OpMalMHU MO TECOPUM U TEXHUKE
AKCIIEPUMEHTA B 00JaCTH TEIJIOIHEPT€TUKY;

* METOABbl DKCHEPUMEHTAJIBHOTO M  PACUYETHO-TEOPETUYECKOTO  MCCIIEIOBAHUA
TETUIOTUIPABINYECKUX U 3JIEKTPOMArHUTHBIX IIPOLIECCOB;

* IPUHITUI JEHCTBUA U KOHCTPYKTUBHBIE OCOOCHHOCTH OCHOBHOTO U3MEPH- TEIHHOTO U
BCIIOMOTaTEIbHOTO 000pYI0BaHKE IS POBEJCHUU IKCIIEPUMEHTOB;

* BO3MO>XHOCTH COBPEMEHHBIX U3MEPUTEIIbHBIX CUCTEM;

* U3MEPUTENIbHbIE TPHUOOPHI, TPUMEHSEMbIE B JKCIEPUMEHTAIBHOW MPaKTUKE, HX
KJIacCU(PHUKAIINIO K MAPKUPOBKY.

YMETh:

*  CaMOCTOSITEILHO BBIOMpATh TUI TPUOOPOB [JIsi  PEIICHUS IOCTaBJICHHOM
AKCIIEpUMEHTAIIBHOM 33/1a4H;

* TPOBOJAWTH HCIHBITAHUS U OMNPEIENATh PpabOTOCMOCOOHOCTh YCTaHOBJEH-HOTO U
PEMOHTHPYEMOTO 000PYIOBAHUS;

* OCYHIECTBJIITH TOMCK M aHAJIM3UPOBATh HAYYHO-TEXHUYECKYH0 HH(OpMa-1MIO 0
pe3yJIbTaTaM UCCIICIOBAaHUN PA3JINYHBIX aBTOPOB.

BJIAJIETH:

* HaBBIKAMU JUCKYCCHUU MO TPOPECCUOHAILHON TEMATHKE;

* TEPMUHOJIOTHEHN B 00JaCTH TEXHUKH DKCIIEPUMEHTA;

* uHbOpMANMEH O TEXHUYECKUX TapaMeTpax oOOpYyIOBaHUSA, HCIIOIH3YEeMOTO B
JKCIIEPUMEHTAX B PAMKAaX CHEUUAIBHOCTH.



3. CTpyKTypa U coaepkaHue TUCHUIINHBI

3.1. CTpyKTypa QM CHUTIIAHBI

OO6m1ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBisieT 3 3aueTHhIX(bie) equnuli(bl) (3E), Bcero
108 wacoB, u3 KOTOpPBHIX 29 4YacoB COCTaBIsI€T KOHTaKkTHas paboTa oOydaromerocs c¢
npenojaBaresieM (3aHSATHS JIEKIIMOHHOTO Tuma &8 dac.,
(mpakTHYeCKuEe, CEMUHAPCKHUE 3aHATHS, JTaDOpaTOpHbIE padOTHl U T.I.) 16 4ac., rpynnoBbie U
WHJMBUyaJIbHbIE KOHCYJIbTallUK 2 4Yac., npueM sk3ameHna (KIIA), 3auera ¢ ouenkoii - 1 yac.,
caMocTosiTeNbHas paboTta oOy4aromierocs 44 yac, KOHTPOJIb caMocTositelbHON paboThl (KCP) -

2 yac.

. Bcero | Cemectp
Bun yuebnoit paboTbl QOB
1

OBLIAA TPYAOEMKOCTD JUCHUIIJIMHBI 108 108
KOHTAKTHAS PABOTA OBYYAIOLIET'OCA
C ITPEIIOJAABATEJIEM, 29 29
B TOM YHUCJIE:
Jlexunonnsle 3ausaTus (JIek) 8 8
[Tpaktuueckue 3ansatus (Ip) 16 16
KonTponb camocTosTenbHON pabOThl M MHASE KOHTaKTHAs ) )
pabora (KCP)*
Koncynpramuu (Konc) 2 2
KonrakTtabie yacel Bo Bpems arrectanuu (KITA) 1 1
CAMOCTOATEJIBHAA PABOTA OBYUAIOHIET'OCA

44 44
(CPC):
[ToaroroBka Kk MpoMeKyTOYHOU aTTecTaluu B (hopMme: 35 35
(9K3aMeH) _
POPMA TITPOMEXYTOYHOUATTECTAILIMU €] €]

3.2. Copep:xaHue QMCHUILIMHBI, CTPYKTYPUPOBAaHHOE 110 pa3/iejiaM U BHAAM 3aHATHI

3aHATHA CCMHHAPCKOro TuHIla

PacnpenesieHue Tpya0eMKOCTH
(B yacax) mo Bujam yue0HOM padoThl, BKJIKYas

CPC
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ammecmauyuu

Craua 3ayera / 3K3aMeHa
HTtoro

®opmupyeMble pe3yJbTaThbl 00y4eHHs
(3HAHUS, YMEHHS, HABBIKH)

Jlureparypa

@®opMbI TEKYLIIET0 KOHTPOJISI

yYcneBaeMoCTH

@®opMbI IPOMEKYTOYHOH aTTECTAIUU

MakcuMajibHOEe KOJHYECTBO 0aJ1JIOB 10

[V

- PEeHTHHIOBOI CHCTEMeE

0aJJILHO

Paznen 1. UccnenoBarenbCkuii 3KCIEPUMEHT




1. TIlomsarune 00
HCCJIEIOBATENHCKO
M JKCIIEpUMEHTE.
Teopus U npakTukKa
IKCIIEPUMEHTA.
Knaccudukanms
HCCIIEIOBATEIbCKHU
X METO/I0B

OIIK-
11,3
OIIK-

22,3

11

1,2

10

2. TlorpeuHocTtu
pe3yIbTaTOB
HCCIIEIOBAHUS.
OO0mue cBeneHus o
MOTPEITHOCTSIX
AKCIICPUMECHTA.
Ilokazarenu
TOYHOCTH U (DOPMBI
MIPEICTABICHUS
pE3yNbTaTOB
IKCIIEPUMEHTA

11

OIIK-
1.2,V
OIIK-
22,

13

1,2

20

Pa3nen 2. Marem

aTHYeCKHUH OKCIICPUMCHT

3.
Maremarnaeckui
JKCIIEPUMEHT.
Maremarnaeckui
JOKCIEPUMEHT  Kak
CpPEACTBO
MOJy4YEeHUS
HAaYYHBIX
DE3VILTATOB

OIIK-
8 | 23,3

1,4

10

4, Meton
a"anoruii. [lonstue
O METOJC W BHUJIBI
aHaJIOTHH,
WCMOJIB3YEMBIX B
Hay4HbIX
HUCCIICTOBAHUSIX.

OIIK-
8 | 23,3

5.
DIIEKTPOTENIOBAs
aHaJIOrusl

OIIK-

121 53

Pa3znen 3. Marematudeckue npuémMsl aHaIU3a U 00p

a00TKH PE3yJIbTAaTOB

9KCIICPUMCHTA

6.

Maremarudeckne
NpuéMbl aHaHu3a u
00paboTKn
pe3yabTaTOB
IKCIICPUMEHTA.
CnocoObl

MIPOBEPKHU
MOJTYYEHHBIX
DE3VILETATOB

OIIK-1,

OIIK-2,




7. OIIK-1,
Marematuueckoe 2 8 3 4 10
4 6
IUIAHUPOBAaHUE OIIK-2,
SKCIIEPUMEHTOB e}
8. OcHOBHBIE 5 6 OI1K-2, 4 s
IIOHATUS W BUJIBI 2 4 3,V
IUIAHOB
9. CraTtucTHyeckue
METO/IbI 2 4 ) al 6 OIIK-2,| 4 |Kpab 10
TJIAHUPOBAHUS 32,B
JKCIIEPUMEHTA
Paznen 4. ABToMaTu3upOBaHHBIE CUCTEMbI HAYYHBIX HCCIIEI0BaHUN
10. Hazuauenue
aBTOMAaTU3UPOBAH OIIK-1,
3
HBIX CUCTEM 5 8 3 c
Hay4YHBIX 2 OIIK-2,
HCCIEN0BaHUN, HX 3
COCTaB M YpPOBHH
aBTOMATHU3ALINU
11. Texuuueckue OIIK-1,
cpencTBa 3
aBTOMAaTH3UpPOBAH 2 2 6 OIIK-2, 2 10
HBIX CUCTEM 3
Hay4HBIX
HCCIECAOBAHUN
12. Metoaunueckoe,
MaTeMaTHYeCKOe U
nHGOPMAIIMOHHOE
(bopman OIK-2,
obecrneueHne 2 3 7 1 5
aBTOMAaTU3UPOBAH 3
HBIX CUCTEM
Hay4HBIX
HCCIIeJOBaHUH
13. [Ipumepsr OIIK-1,
MIPUMEHEHUS 3
aBTOMATHU3UPOBAH 3 3 9 OIIK-2, 1 5
HBIX CHCTEM B 3
TeroGu3nIecKkoM
DKCIIEPUMEHTE
Paznen 5. IlpomexxyrouHasaTTeCcTalus
9. IIpomexxyTouHas
aTTecTanus. 2 1-4
OK3aMeH
UTOI'O 8 16 44 2 |35]3]108 100
3.3. TemaTnyeckuii JIaH JeKIIHOHHBLIX 3aHATHI
Howmep paznena . TpynoeMKOCTE
P pasit TeMbl TEKIIMOHHBIX 3aHITUI PYA ’
TUACIUTLTAHBI Jac.




1 [TonsiTre 06 MCCIeTOBATENHCKO M DKCIIEPUMEHTE. 2
1 ITorpentHocTH pe3ynbTaTOB UCCIETOBAHMSL. 2
2 MareMaTHuecKuii SKCIIEPUMEHT. 2
3 MaremaTnueckue NpuéMbl aHaiau3a M 00pabOTKM  pe3ysbTaToB 5
HKCHEPUMEHTA.
Bcero 8
3.4. TemaTu4yecKuH NJIAH MPAKTUYECKHUX 3aHATHIA
Howmep
Tpyuo-
paszaena .
TeMbl MpaKTUYECKUX 3aHATHIA €MKOCT
JMCLIUAT
b, Yac.
-JINHbI
1 O6paboTka pe3yabTaToB NPSAMBIX U3MepeHH. OJJHOKpaTHbIE H3MEPEHMUSI. 1
2 O6paboTka pe3ynbTaToB NPSMbIX U3MepeHuil. OKpyrieHne JaHHbIX. 1
2 O06paboTKa pe3yabTaTOB NPSMbIX MHOTOKPATHBIX U3MEPEHUI. 2
3 O6paboTKa pe3ynbTaTOB KOCBEHHBIX H3MEPEHUM. 2
3 O06paboTKa pe3yIbTaTOB AKTUBHOI'O SKCIIEPUMEHTA B IMHAMHUYECKOM PEKUME 2
4 WuTepnperanus pe3ynbTaToB dKcnepuMenTa. [Ipubnmkenne TabIuaHbIX TaHHBIX 4
dbyHKIHEH.
3 [TmanupoBaHye SKCIEPUMEHTA M CTAaTHCTUYECKas 00pabOTKa ero pe3yabTaToB 4
Bcero 16
3.5. TemaTu4eckuii MJ1aH J1a0OPATOPHBIX padoT
JlanHBIN BHJT pabOTHI HE MPETYCMOTPEH YUSOHBIM IIJIAHOM
3.6. CamocTosiTesibHAs padoTa cTyIeHTa
T
Howmep py
azzjena Hoe
p Bun CPC Conepxanne CPC MKOC
JACTIATLT
Tb,
UHBI
Jac.
HccnenoBaTenbCKUil SKCIIEPUMEHT.
[Tonstue 00 WccrnenoBaTeIbCKOM JKCIEpUMEHTEe. Teopus u
M3yueHre TeOpeTHIeCcKOro [MpaKTHKa IKCIIEPUMEHTA. Knaccudukanms
1 MaTepHaa, MoJroToBka K |MccienoBarelbckux MeronoB. [lorpemHoctu pesyibratoB| 12
MPAaKTUYECKOMY 3aHATHIO |ucchenoBanus. OOmme  cBeoeHWss O  TOTPEHIHOCTSAX
skcnepumenTta.  Ilokasarenu  TOYHOCTM U (OPMBI
NPEJICTABIICHHS PE3YJIHTATOB DKCIIEPUMEHTA.
MareMarnueckuit DKCIIEPUMEHT Marematnueckuit
N3yueHnune TeopeTnyecKoro [3KCnepuMeHT. MaTreMaTuuecKuil 3KCIEPUMEHT KaK CPEICTBO
2 MaTepHaia, MoJroToBKa K |MOJy4YeHHs HaydyHBIX pe3yiabTaroB. Meron ananoruii.| 10
npakTuyeckomy 3aHsATHi0 |[loHATHE O MeToje M BHABI AHAJIOTMH, HCMONb3YEMBIX B
HAYYHBIX UCCIICIOBAHMIX. DIEKTPOTEIIOBAst aHAJIOTUS
MaremaTnueckue npuéMbl aHaIu3a 1 00pabOTKH pe3yabTaToB
JKCIepuMeHTa. MaremaTnueckue NpuUEMBI  aHaIU3a U
N3yuenue TeopeTuyecKoro
00paboTKM pe3yNnbTaToOB 3KcrepuMeHTa. CrocoObl MpOBEPKU
3 Marepuana, MoAroToBKa K 12
IOJyYEHHBIX pe3yabTaToB. MaremaTuueckoe MJIaHUPOBAHUE
MIPAKTUYECKOMY 3aHSATHUIO
sKcepuMeHTOB. OCHOBHBIC TIOHATUS W BHIBl IIJIAHOB.
CTaTHCTUYECKHE METO/IbI IJIAHUPOBAHUS SKCIIEPUMEHTA.
4 M3yueHne TeopeTnyeckoro [ABTOMAaTH3UPOBaHHBIE CHCTEMBbl Hay4yHbIX HcciepoBaHuil.| 10




MaTepuaia, IoAroToBka K |HasHaueHne  aBTOMAaTHU3MPOBAHHBIX  CHUCTEM  HAy4dHBIX
[IPAKTUYECKOMY 3aHATHUIO. |UCCICNOBAHMM, HUX COCTAB U YPOBHU aBTOMATHU3ALMH.

ITonroroska k TexHuueckue  CcpeacTBa  ABTOMATHU3MPOBAHHBIX — CHCTEM

JOKJIalyHAJICKLIUN Hay4HbIX MCCIIEJOBaHUN.MeToAn4ecKOoe, MaTeMaTH4eCKOe U
MHPOpPMALIMOHHOE  o0ecleyeHue  aBTOMAaTU3MPOBAHHBIX
CUCTEM Hay4HbIX uccienoBanuil. llpumepsl npumeHeHus
aBTOMATU3UPOBAHHBIX  CHCTEM B TEIUIO(U3NYECKOM
JKCIIEPUMEHTE.
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4. O0pa3oBare/ibHbIC TEXHOJIOTHH

[Ipn peammszannu AgucHUIUIMHBL «Teopus W NpaKkTHKa HAYYHBIX HCCIICIOBAHUIN
INPUMEHSIOTCS 3JIEKTPOHHOE 00Y4YEeHHE U AUCTAaHIIMOHHbBIE 00pa30BaTEIbHbIE TEXHOIOTHH.

[Tpu mpoBeneHuU y4eOHBIX 3aHATHH HCIOJIB3YIOTCS TPaJWLMOHHBIE 00pa30BaTEIbHBIC
TEXHOJOTMM (JIEKIIMM B COYETAaHUU C MPAKTUYECKUMHU 3aHITUSIMHM, CEMHHapaMH U C
7a00paTOpHBIMU  pabOTaMH, CaMOCTOSITENIBHOE H3YYEHHE ONPEACNIEHHBIX pa3lieloB) H
COBpEMEHHBIE 00pa30BaTENIbHBIE TEXHOJIOTUM, HANpPaBJICHHbIE HAa OOECIEUEHUE PA3BUTHUS Y
oOyJaroluxcsi HaBbIKOB KOMAaHJIHOM paOOThl, MEXKIMYHOCTHOM KOMMYHUKALIUU, MPUHATHUS
pElIeHU, JUAEPCKUX KayeCTB: WHTEPAKTUBHBIE JIEKIMH, TPYNIOBBIE AWCKYCCHUH, aHAIU3
CUTyallUii M WMHUTAlMOHHBIX MoOJeNed, padoTa B KOMaHJE, HHIMBUAYyaJlbHOE OOYy4YEHHE,
MEXIUCIUIUIMHAPHOE OOy4YeHHEe, MPENnoJaBaHue JUCLUUILNIMHBI HAa OCHOBE pE3yJbTaTOB
HAayYHbIX HCCJEAOBAHUM C YYETOM pPETHOHANBbHBIX OCOOCHHOCTEH MpOoecCuOHAIbHON

5. OuenuBaHue pe3yjbTAaTOB 00y4YeHUS

OneHuBaHue pe3yJbTaTOB OO0y4YeHUsS IO JUCIUIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, IPOBOAUMOTO 10 OaruibHO-peiiTunroBoi cucrteme (bPC), u
MPOMEXYTOYHOMN aTTECTALUH.

Tekylmuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBIISIETCS B TEUEHHUE CEMECTpa, BKIIOUACT
KOHTPOJIb CAMOCTOSTEJIbHOU pabOThl 00yUYarOIIUXCsl B YCTHOM M MUCbMEHHOU (hopme, pelieHre
3a/1a4, JOKJIAJbl MO TEME 3aHSATHI, HAMCAHUE HAYYHOM CTAaThbU M JIOKJIAJl HA KOH(EpEHIUH,
MIpEeICTAaBIICHUE PE3yJIbTAaTOB pabOThI HAJl YUeOHO-HUCCIE0BATEILCKUM MMPOEKTOM.

Pe3ynbraT mpOMEXyTOUHOW aTTecTalluu B (GopMme 3adera ONpeAessieTcs Mo
COBOKYITHOCTHU PE3YJbTAaTOB TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH MO JTUCIMUILINHE.

OO0oOIIeHHBIE KpPUTEpUM W  IIKaja OIICHWBAHUS yPOBHA  CPOPMUPOBAHHOCTH
KOMIIETEHIIUH (MHIUKATOPA TOCTUKEHHS] KOMIIETEHIIUN) IO UTOTaM OCBOCHUS AUCIUTLIINHBIL:

[Tnanu- O060011eHHbIE KPUTEPUH U IIIKaJIa OLICHUBAHUS PE3yIbTaTOB 00YUCHUS

PyEMBIC HEYJ/IOBJIET- y/IOBJIET-

pe3yIb- XOPpOIIO OTJINYHO
BOPHUTEIIBHO BOPHUTEIIHHO

TaThbl
oGyueHHst HE 3a4TEHO 3a4TEHO




MUHIMAILHO VYpoBeHb 3HaHUW  B|YpOBEHb 3HAaHUM B
YPOBEHb 3HAHUU HMKE . o0BeMme, o0BeMme,
JIONYCTUMBIA  YPOBEHB
IlonHoTa |MHHHMAIBHBIX SHAHMI.  MMeer Mecto|COOTBETCTBYIONIEM COOTBETCTBYIOIIEM
3HaHUN |TpeOOBaHUM, HMEIOT MHOLO ’ HerpyBEX nporpamme, HMMEET|IIporpamme
MECTO TpyObIe OIIHOKHU OLINBOK MECTO HECKOJIBKO|TIOATOTOBKH, oe3
HErPYOBIX OIIHO0K oLIO0K
IIpoxeMoHcTpUpOBaHEI
[IponeMoHcTpUpOBaHBI P pup
[IponeMoHCcTpHUpOBaHbI BCE OCHOBHBIC YMEHWUS,
[Tpu perieHnu BCE OCHOBHBIC YMEHUS,
OCHOBHLIE yMEHHUS, pelieHbl BCE OCHOBHBIE
CTaHJIAPTHBIX 3a7a4 He pelleHbl BCE OCHOBHBIC
pelIeHbl THUIIOBLIE 3aa4d C OTHAEILHBIMU
Hanuuue |mpoaeMoHCTpUpOBaHbI 3a/1aud ¢ HerpyObIMuU
o 3aJjaul ¢ HErpyobIMU HECYIIECTBEHHBIMU
YMEHHUI |OCHOBHBIE YMEHHS, OIIMOKAaMH, BEIITOIHEHBI
OIINOKAMH, BEIITOJIHEHBI HEA0YETaMH,
UMEIOT MECTO TIpyObie BCE 3aJaHHUA B IIOJIHOM
BCe 3ajJaHHsA, HO HE B BBIIIOJIHEHEI BCE
OILINOKU o0beMe, HO HEKOTOpbIE
[IOJIHOM O00BEME 3aaHUd B IIOJIHOM
C HEeJOYEeTaMU
o0BeMe
IIponeMoHCcTpUpPOBAHEI
Hanuuue |IIpu pemennn | Umeercst 6 ap3 OBLIC Hagbiﬂ - IIponemMoHCTpUPOBaHBI
HaBBIKOB [CTaHIAPTHBIX 3a/lady HE(MHUHUMAIbHBIA  HA0Op CIICHIH CTARTA THIix HAaBBIKM TIPU PEIICHUU
(BnasieHue |MpOAEMOHCTPUPOBAHBI |HABBIKOB JIJISl PEILICHUS p P HECTAaHIAPTHBIX 3a/1a4

3a/1a4 ¢




0a3oBbie HABBIKY,|CTAaHAAPTHBIX 331a4 C
HEKOTOPBHIMH 0e3 91115 (03 "
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[Ixana oreHKH pe3yabTaTOB O0yUEHHUS M0 JUCIUTUIMHE:
YpoBeHb c(hOPMHUPOBAHHOCTH KOMIICTCHIINN
<
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S | " o) OBJIET- HEYJIOBJIET-
Sl G OTJIMYHO XOpOLIO YA YA
BOPHUTEIHHO BOPHUTEIHHO
324TEHO HE 3a4TCHO
3HaTh
Cocrosnue,
JlocTatoyHo
HaTPaBIICHUS u|CB0OOIHO 1 B
IIOJIHO 3HAET [Tnoxo onu-
MIEPCIIEKTUBBI MIOJIHOM 00beMe
HAYYHYIO CBhIBaeT Hay4Y-
OIK- |pasBuTHs OTIHMCHIBAET BCE He 3Haer Ha-
OITK-1 - npoOieMaTu-Ky |Hyr Tpooiie-
- 11 |PMEKTPOHHKH y|HampaBiieHus YYHYIO TIPO0-
: B CTPOH- MaTHUKY B
HAHODJIEKTPOHUKH, a|HaydHBIX IIPO- JEeMaTUKY
TEJIbCTBE, CTPOUTENHCT-BE,
TaK¥Ke CMEKHBIX |0JIEM B CTPOU-
. JIOTTyCKaeT MHOTO OIIHOOK
oOnacteii HayKd U|TEIbCTBE
HETOYHOCTHU
TEXHHUKHU
Ymerp




[IpumeHsTH
HOPMATUBHYIO
JIOKYMEHTAIHUIO,
AHATU3UPOBATH
Hay4YHO-
TEXHUYECKYIO
uHpopmaruio B
CBOEH INPEIMETHOU
obrnactu

CB0o0O0JIHO
MIPUMEHSET METO/IbI
U CpEeJCTBA ILIa-
HUPOBAHUS,
OpTraHHU3aINH,
MIPOBEICHUS U
BHEJPCHUS Ha-
YYHBIX UCCIIe-
JTOBaHWH M ONBITHO-
KOH-CTPYKTOPCKHX
pa3paboTok, 6e3
OIInOOK

YMeeT npu-MeHsITh
METO/Ibl U CPEJICTBA
IIJIAHUPOBAHMS,
OpraHu3alu,
IIPOBE/ICHUS U
BHEIPECHUSA
Hay4HbIX HC-
CIIEOBaHMI

Y ONBITHO-
KOHCTPYKTOP-CKHX
pa3pa-00ToK, A0My-
CKaeT He3Ha-
YUTEIbHBIE OINOKU

Cnabo opuen-
TUPYETCs, B
MIPUMEHSEMBIX B
MeTodax U
cpencTBax
TUTAHUPOBAHWS,
OpraHu3aIyH,
MIPOBEJICHUS U
BHEJIPEHUS
HAyYHBIX
HUCCIIEIOBAaHUN U
OIBITHO-KOHCTPYK-
TOPCKHUX pa3-
paboTok

He ymeer
MPUMEHSTh METOIbI
U CpEJICTBA IIIa-
HUPOBAHHS,
OpraHH3aIlvH,
MIPOBEJICHUS U
BHEJIPCHHUS
HAYYHBIX UC-
CIEA0BAaHUN U
OIBITHO-KOH-
CTPYKTOPCKHUX
pa3paboTok

Bnaners

HaBbikamu paOoOThI
¢ wumHpOpMaIHUe B
KOPIIOPATHBHBIX M
rI100aJIbHBIX CETIX

CBobosHO BrIaieeT
HaBBIKAMHU pabOTHI
¢ uadopmarueii B
KOPITOPAaTHBHBIX U

JloCTaTo4HO MOJTHO
HaBBIKAMHU PaOOTHI
¢ undopmarueii B
KOPITIOPAaTHBHBIX

Cnabo HaBBIKAMU
paboThI C
uHpopmarnueii B
KOPIIOPaTHBHBIX U

He Bnanecer
OCHBHBIMU
IIOHATHUIMHU

OIIK-
1.2

[JI00AJIBHBIX CETIAX |r1o0abHBIX ri100aJIbHBIX
3HaTh
CB00OIHO
AHanmutnyeckue H|kimaccupuupyer 0CTATOYHO ITOJTHO
(uumpy A Cia0o moHUMaeT
YHCIIEHHBIE METO/IbI|aHATUTUYECKHE U [pa330upaer
AHAJIUTHYECKUE U
npu pa3paboTKe|IrCICHHBIC METOTbI |AHATUTHICCKHE U
qrcleHHbIe MeTO bl |He 3HaeT Ha-y4HyI0
MaTeMaTHYeCKUX  |mpu pa3paboTke YHUCIEHHBIE METOIBI
. pu pa3paboTke po0-JIeMaTUKY
MOJIeJIel W CTaH-|MaTeMaTH4ecKuX [mpu pa3paboTke
. MaTEMaTHYECKUX
JapTHbIE  METOJbI|MOJIENeH U CTaH- MaTEMaTHYECKUX Momereii
HCCIIEIOBAHUS JAPTHBIC METOJIBI  |MOJIeNIeH
HCCIIETOBAHUS
YmMmern
YMeer onpe-aenarb
XO0poIIo opu- napa-MeTphl
p p P P C OoJpIIMM
SHTUPYETCS B TpeOOBaHUS He ymeer or-
[TpumeHsITH B . KOJINYECTBOM
TpeOOBaHUAX HOPMAaTUBHOM penensTh
pabote TpeGoBaHUS . omuOOoK ompe-
N HOPMAaTUBHOM JIOKyMEHTAI1H, TpeboBaHUs
HOPMATUBHOM JensieT TpeOOBaHMs .
JIOKyMEHTAIH, 0e3 |TomycKaeT Heflo- . HOPMAaTUBHOM
JIOKyMEHTAIU! HOPMATUBHOM
OIINOO0K U YeThl U HECY- JOKYMEHTAIUU
JIOKYMEHTAIUU
HEL0YETOB [LIECTBEHHEBIE
OILINOKHU

Bnanets




OcHoBaMu paboOTHI
c TEKCTOBBIMU
CBo0OOgHO JlocTaTo4HO TTOJIHO He Bnaneert
pEeIaKTOpaMH, Cnabo TEKCTOBLIMU
TEKCTOBBIMU TEKCTOBBIMU TEKCTOBBIMU
AIIEKTPOHHBIMU pemakTopamu,
pEIaKTOPaMH, peIaKTOpaMH, peaaKTopamH,
Ta0JIMIIAMU, AICKTPOHHBIMH
. AIIEKTPOHHBIMU IEKTPOHHBIMU ANEKTPOHHBIMU
AJIIEKTPOHHOMN TabmIaMu
" TabaUIIaMU TabIUIaMU TabJIMamMu
[IOYTOH H
Opaysepamu
3HaTL
TekcToBBIE | TexcToBBIE u|TexcToBEIE u|TexcToBbBIE u|TekcToBEIE u
TaOIUYHEIE TaOIUYHEIE TaOJIUYHEIE TaOJIUYHBIE TaOJIUYHbIE
pPEIaKTOPHI, PEeIaKToOpHI, pEeIaKTopHI, pEeIaKTOPHI, PEIaKTOPHI,
3JICKTPOHHBIC 3JICKTPOHHBIC AJICKTPOHHBIC AICKTPOHHBIC AJICKTPOHHBIC
MOYTHI ¥ Opay3epsl, |IOYTHl U Opay3epsl, |[TouThl U Opay3ephl,|IouThl U Opay3epsL [TodThl U Opay3epsl,
OILTK npodeccuoHalibHbBIE [TpodeccroHaNbHbIC|TpodeccuoHaIbHbIE |TpodecCHOHANIbHBIE [TPOhEeCCHOHATBHBIC
CalThI CalThI CaUThI CaUThbI CalTEI
1.3
YmeTb
Bectu CB0001HO Ymeer C 6onpmmM He ymeer
TEXHUUYECKYIO MIPUMEHSIET TEXHUUYECKYIO KOJIUYECTBOM TEXHUYECKYIO
JOKYMEHTAITUI0  B|TEXHUYECCKYIO JIOKYMEHTAITUIO B |OIMUO0K JOKYMEHTAITUIO B
pamMKax JOKYMEHTAIMIO B |paMKax TEXHUUYECKYIO paMKax
poQeCCHOHAIBHOM [paMKax po(heCCHOHAITLHOM | TOKYMEHTANUI0 B [TpodeccHoHabHOM
Bnanets
OcHoBamMu padOTHI OCTaTOYHO He Bnageer
p CB00601HO pabOTHI A Cnabo paboTsl ¢
c TEKCTOBBIMH MOJIHO paboTHI € paboTsI ¢
C TEKCTOBBIMU TEKCTOBBIMU
peaaKTopamH, TEKCTOBBIMHA TEKCTOBBIMH
pemakTopamu, penakTopamu,
AIIEKTPOHHBIMU penaKTopamu, pemakTopamu,
JNEKTPOHHBIMHU IEKTPOHHBIMU
TaOIUIAMHU, ANEKTPOHHBIMHU AIEKTPOHHBIMA
. TaOJIHIIAMU, TabIUIIaMU,
AIIEKTPOHHOMN N TaOIMIIaMU, . TaOIHIIAMH,
. IIEKTPOHHOU . AIIEKTPOHHOMN .
[1O4YTOM . INMEKTPOHHOU . AIIEKTPOHHON
IIOYTOM U . [IOYTOH 1 o
Opay3epamu MMOYTOH U IIOYTOH U
3HaTh
OcHOBHBIC CB00OIHO HocrtaTouno Cnabo monumaer |He 3Haer
AHATATUYCCKUE U |KIACCH(PUIIUPYET |TOJTHO pa330upaeT |OCHOBHBIC OCHOBHBIE
YHCIIEHHBIE OCHOBHBIE OCHOBHEIE AHAJIUTHYECKUE U |aHATUTHUYECKUE U
METO/IBI AHAJUTHYECKUE U |aHAJIATHYECKUE U |UHUCIIECHHBIE YHUCIIEHHBIE
onk | omx MaTEMATHUYECKOTO |UMCIEHHBIE YHCIIEHHBIE METOIBI METOJIBI
5 29 MOJICTTUPOBAHUS M |METOIBI METOJIBI MaTEMATHYECKOTO |MaTEMaTHYECKOTO
= YMeTh
Pa3nuuate CBo601HO Ymeet npumensaTs |C 0onbIIMM He ymeer
OCHOBHBIE METO/]IbI |TPUMEHSIET OCHOBHBIE METO/IBI |KOIUYECTBOM MPUMEHSITh
MaTEMATHYECKOTO |OCHOBHBIE METOIBI [MATEMATHUECKOTO |OLIHOOK OCHOBHBIE METOIBI
MOJICTTMPOBAHUSl  |MATEMATHUUYECKOTO |MOJICTHPOBAHUS  |IPUMEHSET MaTEMAaTHYECKOTO
Bnanets




CBo0OomHO JlocTaTouHo He Bimaneer
OcHoBamMu Cnab6o ocHoBamMu

OCHOBaMH [IOJIHO OCHOBAaMH OCHOBaMH
METOJIOB METOI0B

METOIOB METOIOB METOI0B
MaTEMaTHYECKOTO MaTeMaTHYECKOr O

MAaTeEMaTUYECKOIO [MaTeMaTHYECKOro MaTeEMaTHYECKOTO
MOJICTTUPOBAHUS MOJICJTUPOBAHUS

MOJICJTUPOBAHUSA  |MOJICITMPOBAHUS MOJICJTUPOBAHUS
3HaTH
OCHOBBI CBoOoaHO JlocTaTouHO Cnabo monumaer |He 3HaeT 0CHOBBI
METOJIOJIOTHYECKO |KJIACCU(PUIIUPYET |MOJHO pa330upacT |0CHOBBI METOLOJIOTHYECKO
ro aHaJIM3a|0CHOBBI OCHOBBI METOJI0JIOTHYECKO |ro aHanu3a
HAYYHOT'O METOLOJIOTUYECKO [METOLOIOTHYECKO |ro aHamu3a HAYYHOTO
UCCIIEIOBAHUS MO aHaau3a ro a”Hajamsa HAYYHOT'O HCCIIEIOBAHUS U

YmeTh

ITone3oBaTncs

CB00OIHO

C 0oJpIIIM

He ymeer
TEKCTOBLIMH U |IpUMEHsIeT YMeeT TaOIUUHBIE [KOIUYECTBOM .
TaOIMYHBIMU TEKCTOBBIE U npoueccopaMu U (ommbok
OIIK mporeccopamMu u
mporeccopaMu  H|TabaudyHbIC CpeACcTBaMu TaOJIUYHbIE cpecTBaMu
-2.3 CpeIcTBaMuU MIPOLIECCOPAMU B |TEJIIEKOMMY npoueccopaMu | Lo
TEJCKOMMYHHUKAITH |CPEeICTBAMU Cpe/ICTBaMHU y
Bnanets
CBo0OoaHO 0CTaTOYHO
MeTtonamu paGoThl A A Cnabo meromaMu
METOJIaMHU Pa0OOTHI |TTOJIHO METOAAMH
B cpemax paboTHI B cpenax
B cpeniax paboThI B cpenax
TEKCTOBBIX u TEKCTOBBIX U He Bnageer
TEKCTOBBIX U TEKCTOBBIX U
TaOJIMYHBIX TaOJIMYHBIX
TAaOJINYHBIX TaOTUYHBIX
MIPOLIECCOPOB mporeccop
MIPOIIECCOPOB poIieccop

OrneHouHblE MaTepHasibl JUIsl TPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTanuu npuBeaeHsl B [Ipunoxkenun k paboyeil mporpamme JUCITUTUTHHBI.
[TonHBI KOMIUIEKT 3aJaHMM W MaTepuajoB, HEOOXOJMMBIX Il OIEHWBAHHS PE3YJIHTATOB
oOy4eHHs 10 MUCIUILTMHE, XPAaHUTCS Ha Kadeape-pa3padoTynke B OyMaKHOM U AJIEKTPOHHOM

BHAC.

6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecrieuyeHne JUCHUIINHbBI
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TPOLIECCOB

PexomennnoBa
HO YMO.

JlomoaHHUTEIbHAS TUTEPATYPA

Bun uznanus Mecro Anpec
No (yueOHUK A30aHUs I'on |amekTpoHn- Kon-Bo oK3.
H/;I ABTOP(b1) Hauveroanne €6H0€, u3 aTenL’- W3JIaHus | HOTO B OnbmIO-
ya A A Texe KI'DY
nocobue, ap.) CTBO pecypca
ebHoe 25
['unbdan | Metoasl HayIHBIX 1 Kazans :
1 oB K.X HUCCIIEI0OBaHUHI nocobue mmo KIDY 2013
’ HUPC
y4eOHUK IS
CT. BY30B,
00yd. 110
CHZ‘I I.IL
ABTOMaru3anus " - IInernes. -
ABTOMAaTH3a
TEXHOJIOTUYECKUX 5-e u3n., )
5 ITnerHeB POIECCOB i 10055; crep. - M. :| 2009 http://nel
I'.I1. P TEXHOJIOTHYE p- o book.ru/
MIPOU3BO/ICTB B CKIIX W3 narensck|
TEIJIODHEPTETUKE DOLICCCOR I AU 1OM
pon MDU
MIPOU3BO/JICTB
(oHepreTuka)
ABTOMAaTH3aIuA M.:
JlaTele | U3MEpEHUN, KOHTPOJIS eOHUK TSI B
3 p » KOHTP i s Axanemns, | 2012
ko K.II. | u ucneiTanuii: yaueOHUK | BY30B 2012
JUTSL BYy30B
Hlapu Marematuueckoe 50
pudy Metonnueck | Kasanb :
4 | e MOJICTTUPOBAHUE B 2010
ue ykazanus | KI'DVY
B.H. TEXHHUKE U DKOHOMHKE
6.2. UndopmanuonHoeodecneueHmne
6.2.1. DIEeKTPOHHBIE U UHTEPHET-PECYPCEHI
Ne
i HaumeHoBaHMe 2IEKTPOHHBIX M HHTEPHET-PECYPCOB Ccolika
https://www.youtube.com/watch?
1 [OnexTpuyeckue MeTOABl U3MEPEHUSI TEIIIOTEXHUUECKUX BETUINH

v=gfaVpAEGQTY

https://www.youtube.com/watch?

2 |Metposoruyeckoe obecreueHre H3MEpeHu it v=LblaLJWSEGW
3 |OmpenenenuenorpenrHocTeil MPSIMBIXH3MEPEHHHA https://WWW.youtube.comlwatCh?
v=PmAOjwABf-M
4 OOpaboTka  pe3ynbTaTOB U3MEpeHUuH. Xapakrtepuctuku [https://www.youtube.com/watch?
ITOTPENTHOCTEN v=RFfC200qZ9M
5 OcCHOBBI MaTeMaTH4YeCKOW cTaTucTHKH. Ypok 2. Ilepsuunas|https://www.youtube.com/watch?

CTATUCTUYECKAss 00padOTKa PE3yIbTaTOB H3MEPEHUI

v=rgEP7LOntHI




https://www.youtube.com/watch?

6 |Onpenenenue pHI OTEHIIMOMETPUYECKUMMETOIOM v=Y?2 hoSP8pGK
7 |llorennmomMerpuueckuit MeTo u3mepenus pH https:/fwww.youtube.com/watch?
v=WBQXkJ2eaBw
https://www.youtube.com/watch?
8 |Xpomarorpadus. OcHOBBIMETO1a v=PqUECJAPEM|
o i https://www.youtube.com/watch?
9 |Chromatography. Animation (IQOG-CSIC) v=0mSbWKHmMRMM
. . . . https://www.youtube.com/watch?
10 [Chromatography | #aumsum #Kkids #science #education #children V=PvHVX7k7UPU
6.2.2. [IpodeccroHanbHBIC 0a3bl JAHHBIX
No
/i HanmeHnoBanuenpodeccnoHaabHbIX0a3TaHHBIX Anpec Pexumpocrtyna
[Topran denepanbHbIX rocyIapCTBEHHBIX
1 |oGpasoBaTenbHBIX CTaHJIapTOB seicuiero|http://fgosvo.ru http://fgosvo.ru
0oOpazoBaHus
2 |Web of Science https://webofknowledge.com/ https://webofkno
wledge.com/
3 [Scopus https://www.scopus.com ttps:/Awww.scop
us.com
4  |KubepJlenunka B https://cyberleninka.ru/ B https://cyberle
ninka.ru/
Hayunas AIIEKTPOHHAS ounbmmoTexa s R
5 6L IBRARY.RU http://elibrary.ru http://elibrary.ru
6 |DnexTponnasoubnorekamuccepranuii (PI'B) diss.rsl.ru diss.rsl.ru
7 |Hammonansnasnektpornasonoaonoreka (HOB)  |https://rusneb.ru/ https://rusneb.ru/
8 |TexHuyeckasOMOIMOTEKA http://techlibrary.ru pljtp://tech library.
6.2.3. UHGOPMALMOHHO-CIIPABOYHBICCUCTEMBI
Ne HaumenoBanuenHpopMaloHHo- Anpec PexmuocTya
n/m CIIPaBOYHBIXCUCTEM
1 |MCC @Komexey / «Texokeneprs http://app.kgeu.local/Home/Ap |http://app.kgeu.lo
ps cal/Home/Apps
2 |«KoHCynmbTaHTILTIOCH http://www.consultant.ru/ hitp://www.consu

Itant.ru/




6.2.4. JIMIEH3UOHHOE U CBO6OI[HO PaCIIpoOCTPpaHACMOEC IMMPOrpaMMHOC obecrieueHue

AV CITUIIIINHBI
PexBusutsl
Ne HaumeHoBaHue nporpaMMHOTO Crnoco0 pacrpocTpaHeHHs
/1 obecrieueHus (JTMTIEH3MOHHOE/CBOOOTHO) TO/ITBEPIAATOTIIX
JTIOKYMEHTOB
YHuBepcanpHas porpaMMHas 3A0 "KAIREM Cu-Aii
-Oc"  Ne2011.24708 ot
1 [ANSYS 13 cucrema KOHEYHO-3JIEMEHTHOT'O
24.11.2011 Hewucki.
(MKD) ananu3a .
npaBo. beccpoyHo
3A0 "CodrJlaitnTpeiin"
. [Tonb3oBarensckas  oneparuoHHas(Ne2011.25486 oT
2 |Windows 7 IIpodeccuonansnas (Pro) cHCTeMaA 28 11.2011 Hemnck.

npaBo. beccpouno

MATLAB Academic new Product

ITaket INPUKIAOHBIX IIpOIrpamMm IJIsd

3A0 "CodrJlaitnTpeiin"

3 |[From 10 to 24 Group Licenses (per|pemicnus 3a1a4 texandecknx |Ne2013.39442  Hewcki.
License) BBIYUCIICHHIA. npaBo. beccpouno

T . 3A0 "CodrJlaituTpeiin"

4 Simulink Academic new Product From|I'paduueckas cpega HMHUTALIHOHHOTO Ne2013.39447  Hemcrn.

10 to 24 Group Licenses (per License)

MOACIIMPOBAHUSA

paBo. beccpouno




Optimization Toolbox Academic new

Mopayns pemeHus 3a1ad JIMHEHHOM,
KBaJIpaTUYHOW, IEJIOYHUCICHHOU |

3A0 "CodrJlaitnTpeiin"

5 |Product From 10 to 24 Group Licenses HOIMHGHHOH  ONTHMIBAIIH U1 Ne2013.39442  Hewucki.
(per License) MATLAB. npaBo . beccpouno
Database Toolbox Academic new Monyms  compsenms B s 3A0 "Co¢rJlaitaTpeiin"

6 [Product From 10 to 24 Group Licenses Y p MINe2013.39442  Hemcxon.

. MATLAB
(per License) npaBo. beccpouno
LabVIEW Professional Development Cpena rpaguuccroro;3A0 "Co¢r/TaituTpeiin

7 . nporpaMMHUpoBaHusi U pa3paboTku[Ne2013.39442  Hewucki.

System for Windows .
MIPUIIOKEHU I npaBo. beccpouno
[Taker mnporpaMMHBIX HPOJYKTOB 3A0 "Cogr/laitnTpeiin”
g |Office  Professional  Plus ~ 2007| "7 UPUIPERNENE EPOEIORING25/10 or 28.01.2010
Windous32 Russian DiskKit MVL CD |0/ P ai a Hencko. npago.
o(ucHBIE IPOTPaMMBI
beccpouno
3A0 "CodrJlaitnTpeiin"
9 |Kommac-3D V13 prrpaMMHoe obecnieuenne  uist|Ne33659/KZN12 ot 04.
TPEXMEPHOIO MOJICIUPOBAHUS 05 2012 Hewuckiu. npaso.
beccpouno
. [IporpamMmMHas cpena, mpUMEHseMast 000 ~ "Iurep = Codr™
10 LabVIEW Full Deveiopment Sustem - ’mMe et ul2260 ot 19.08.2013
Windows .NI Software Se . POBCA P Hewucko. paBo
aHaJIM3a MOJTYYCHHBIX JaHHBIX.
beccpouHo
. IO nnsa pabGoThl ¢ yCcTpoOMCTBaMHU H "000 ™Ilarep Copr™
11 NI LabVIEW Signal Express HonGoPaMH  cGoba  TaHHBIX  Ges Ne260 ot 19.08.2013
Windows .Cepsuc na I1O NI pHbop pa A Hewunckan. IIpaBo.
IIpOrpaMMHUPOBAHU
Beccpouno
"3A0 ""TakcHert-
. CepBuc""  NellO-JIMI]

12 Windows 7 TIpodeccuonanshas aist|ITonb30BaTebCkasi — OnepanmoHHAsS 0000/2014 ot 27.05.2014

ucrnosb3oBanus Ha 1| APM cucrema
Hewucki. IPaBo.
beccpouHo
"3A0 ""TakcHert-

13 Windows 7  IlpodeccuonansHas|Ilonp30BaTenbekas — onepamroHHAs chg(l)g/gi) 14 J\g‘);[ (())S-JZI(I)/IIE

(SevenPro_Check) crcTeMa oT 2702
Hewucki. TPaBo.
beccpouHo

[Taker mporpamm s cO3JaHUS U Crobommas JHUCH3IA
14 |Adobe Acrobat . Hewucko. paBo.
npocmoTtpa dainor ¢popmara PDF
beccpouno
"3AO0 ""KAJI®EM Cu-

15 [ANSYS  Academic Researchl R e 1020181100 o

Mechanical and CFD (1task) y p p - oT

pacuéToB 27.11.2018 Hewucki.
npaso. JIo 28.12.2018"

I .["O00 "" ACKOH-Kama

] HaT(bopMa AJId UHTCIUICKTYaJIbHOU xorcantuar"" 231/20 or

16 [Abby FineReader PDF ;giaizgf;s uHpopMaIuu 133 08 5000 Hertcxon
Y npaeo. Jo 03.08.2021"

Kommnanus Microsoft.

17 |SQL Server Management Studio Cpena pna foctyna, HACTpoiKku w|CBoGommas — MHMUCH3HA

agmuauctpupoBanus CYB/] Hewncko. paBo.

Beccpouno
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Windows 7
(Starter)

[Tpodeccuonanbrasi|[Tonp3oBarenbckas

CHUCTEMA

oneparmoHHasi | Ne2011.25486

3A0 "CodtJlaitaTpeiin"
oT
28.11.2011 Hewucka.
npaBo. beccpouno

7. MaTepua.ﬂbﬂo-TeXanecxoeoﬁecnequneuucunnﬂnHM

1/

Bun yuebnoi paboThl

HaunmMeHnoBaHue crieniuaiIbHBIX
nomenieHui u nomemennii g CPC

OCHAILIEHHOCTH CHEHUAIBHBIX
noMeneHuy u nomemennii g CPC

B-408. Yuebnas aynuropus

32 moca04HbBIX MecTa, JabopaTOPHBII
crenn Ne 1 «['pagyupoBka u moBepka
TEXHUYECKUX TepMonapy,
abopatopubiii cteng Ne 2 «Hamanka u
oBepKa ABTOMATUYECKUX
HOTEHLIHOMETPOBY, 1ab0paTOpHBII
CTEH]T Ne 3 «HcnpITanue
MUPOMETPUUECKOTO
MUJUTUBOJIETMETPAY, abopaTopHbIit
CTEH]T Ne 4 «Omnpenenenue
XapaKTePUCTHK MPUOOPOB U3MEPEHUS
TEeMIIepaTypbl», aBTOMaTU3UPOBAHHBIN
CTEHJ| OTOMUTEIbHO-BEHTHIIALIMOHHON
YCTaHOBKHU, TIKa( ympaBieHUs, CTCH]I
0 TMEpPEeKAYMBAHUIO BOJbBI, JOCKa
yueOHasi, KOMIBIOTEP B KOMIUIEKTE C
MOHUTOPOM, TOJKIIOYEHHE K CETH
«HTEpHET», MOCTYI B DJIEKTPOHHYIO
HH(}OPMaLIMOHHO-00pa30BaTEIbHYIO
cpeny

Cp

B-410. YuebHnas ayauropus

40 mnocamo4YHBIX MECT, MPOEKTOP
MYJIbTUMEAUNHBIN, KOMIBIOTEp B
KOMIUIEKTE ¢ MoHuTopoMm (12 1mt.),
KOMMYTATOp, 3KpaH JUisl MPOEKTOpa,
JocKa ydeOHas, CTON KOMIBIOTEPHBIN
(13 mT.)

KCP

B-419. Yyebnas aynuropust

32 mocamo4yHBIX MecTa, MOHOOJOK (7
IIT.), KOMIBIOTEP B KOMIUIEKTE C
MOHUTOpOM (3  mT.), TPOEKTOP,
naboparopHasi ycraHoBka «ACY TII
TOJI/IEpXKAHUsI YPOBHS B 0Oake», CTCHI
M0 TPOrPaMMHUPOBAHUIO KOHTPOJILIEpa
SiemensL0go, creHa Mo MPOBEICHHIO
MyCKO-HATAaI0YHBIX PabOT JOKAIBHBIX
CAY, creHn mo nporpaMMHUpPOBAHUIO

KoHTpoJutepa SimaticS7-300, skpan
JUIT  TIPOEKTOpa, JI0CKa MapKepHas,
KOMIIbIOTEP B KOMILIEKTE c

MOHIITONON




24 mocamo4HbBIX MecTa, JabopaTOpPHBIi
CTEHN Ne5 «HccnenoBanue
JBYXIIO3ULIUOHHOU CHUCTEMBI
4 IIp B-421. Yuebnas ayauropus peryJupoBaHMsl TEIUIOBOIO OOBEKTay,
1abopaTOpHBIT CTEH/T NelO
«HccnenoBanue oqHOKOHTYpHOU ACP
YPOBHS», TOcKa yueOHas

30 mnocago4yHBIX MECT, MOHOOJIOK
(30mmt.), sxpan (1 mrT.), xamepa (6
IIT.), MOJIKJIIOUEHUE K CeTH
"UntepHeT", MOCTYN B AJIEKTPOHHYIO
nH()OpPMaAIMOHHO-00Pa30BaATEIHHYIO

cpeny

) Cp B-600a. Kabunetr CPC

180 mocamo4yHBIX ~ MECT, JOCKa
ayTUTOpHAs, aKyCTHYecKas CHUCTeMa,
YCHJIUTEIb-MUKIIED U CHCTEM
TPOMKOM  CBSI3W, MHHHKOMIIBIOTED,
MOHHTOD, TPOCKTOP, SKpaH HACTCHHO -
IIOTOJIOYHBIH, MHUKPO(DOH,
noakiatoueHue k ceru "MHTepHer”,
JOCTYTI B ANEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIBHYIO

cpeny

6 Jlex J-102. Yuebnas aynuropus

180 TmocamoyHBIX ~ MECT, JOCKa
ayIUTOpHAsi, aKyCTHYeCKass CHUCTEMa,
YCUJIUTENb-MUKILIED  AJII  CHUCTEM
TPOMKOM  CBSI3M, MHHHKOMIIBIOTED,
MOHUTOp, MIPOEKTOP, IKPaH HACTEHHO -
MOTOJIOYHBIH, MUKPO(DOH,
noakiatoueHue k ceru "Hutepner",
JOCTYTI B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO

cpeny

7 Jlex J1-104. Yuebnas aynuropus

8. OcoOenHoCTH OpraHu3anuu o00OpPa30BATEJbHON [AeATEJbHOCTH VISl JIMI C
OrpaHUYeHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI U MHBAJIU/IOB



Jlua ¢ orpaHMYeHHBIMH BO3MOXHOCTSAMH 370poBbsi (OB3) u uHBanUABI HUMEIOT
BO3MO>KHOCTh OECTIPENSTCTBEHHO MEPEMEIIaThCsl U3 OJHOro y4eOHO-1abopaTOPHOTo KopIyca
B JIpyroM, MOJHITHCS HA BCE ATAXKU YUEOHO-Ta00PATOPHBIX KOPITYCOB, 3aHUMATHCA B YUCOHBIX
U UHBIX MOMEHIEHUSX C YYETOM OCOOEHHOCTEH MCUXO(PU3UUECKOTO Pa3BUTHUS U COCTOSHUS
3J10pPOBBSI.

Jns  obyuenus muny ¢ OB3 M UWHBaNMIOB, MMEIONIMX HAPYILIEHUS OMOPHO-
JIBUTATEJILHOTO arapara, oOecrnedyeHbl YCIOBUS OeCHpEensTCTBEHHOIO J0CTylna BO BCE
yueOHble momemeHus. Mudopmanuss o cnenuaibHBIX — YCIOBHUSX, CO3JaHHBIX IS
oOyuaromuxcss ¢ OB3 u uHBaNMIOB, pa3MellieHa Ha caiTe yHuBepcuteTa WwWw//Kgeu.ru.
NMmeercss BO3MOXXHOCTh OKa3aHWs TEXHUYECKOM ITOMOIIM AaCCHUCTEHTOM, a TakKXKe YCIyr
CYPAOIEPEBOTUUKOB U TU(DIOCYPIOTIEPEBOTINKOB.

JIns amanranuy K BocnpusAthro guuaMmu ¢ OB3 u uHBanuaamMu ¢ HapyIIEHHBIM CIIyXOM
CIIPaBOYHOT0, y4€OHOr0 MaTepHalia no JUCUUILIMHE 00€CTIEYNBAIOTCS CIEAYIOLIUE YCIOBUS:

- IS Ty4IIed OpUeHTAIluU B ayIUTOPHUH, IPUMEHSIOTCSI CUTHAJIBI OMOBEILEHUS O Havajie
Y KOHLE 3aHATHS (CIIOBO «3BOHOK)» IMUILETCS HA JOCKE);

- BHMMaHHE CIa0O0CIBIIIANIEr0 00y4YaroUulerocs: NpUBJIEKAETCsl Me1aroroM »KecToM (Ha
IJIEYO KIJIAJIETCs pyKa, OCYLIECTBIISIETCS] HEPE3KOE TOXJIONBIBAHUE);

- pasroBapuBas ¢ 00y4arIKUMCs, IEAArorH4eCKiil paOOTHUK CMOTPUT Ha HETO, TOBOPUT
SCHO, KOPOTKHMH IPEAJIOKEHUAMHU, 00ECIIeUnBas BO3MOKHOCTh UTE€HUS 1O rybam.

KoMrieHcanmst  3aTpyJHEHUH  pEYEBOIO M HMHTEIUIEKTYaJbHOIO  PAa3BUTHUS
CJ1a0O0CTBIIAIINX 00YYAIOUIUXCS TPOBOAUTCS ITyTEM:

- HCIIOJNIb30BaHUSI CXEM, JuarpaMM, PHUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAUUNd C
TUIEPCChUIKaMU, KOMMEHTUPYIOUTUMU OT/I€JIbHbIE KOMIIOHEHTBI U300paKEHNUS;

- PEryJIIpHOTO MPUMEHEHUs YIPaKHEHU Ha rpaduuecKkoe BbIJIETIECHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecrnie4eHHs] BO3MOKHOCTH ISl 00yYarolerocs MoJIy4uTh aJpeCHY0 KOHCYJIbTALNIO
0 3JIEKTPOHHOM MOYTE MO Mepe HEOOXOIUMOCTH.

[ns agantanuu K BocupusaTuio guuamu ¢ OB3 v nHBanuaamMuy ¢ HapyIICHHUSIMU 3PEHHUS
CIIPaBOYHOTO, yueOHoro, IIPOCBETUTENIHCKOTO Marepuana, IIPELYCMOTPEHHOIO
o0pa3oBaTenbHOI MPOrPaMMOii 10 BEHIOPAaHHOMY HampaBJie-HUIO TOATOTOBKHU, 00ECIIEUYNBAIOTCS
CJIEIYIOILUE YCIIOBHUSA:

- BeaeTca ajganTanus oduuMambHOro caita B ceTd VHTEpHET ¢ yd4eToM OCOOBIX
NOTPEOHOCTE MHBAIMIOB MO 3pEHHIO, OOecrmeuyMBaeTcs Halu4yhe KPYMHOIIPU(PTOBOMH
CIIpaBOYHOM MHGOPMAITMH O PACTTUCAHUU YUCOHBIX 3aHSTHIA;

- IeIaroTHYecKuii paboTHHK, €ro cod0eceTHUK (IMpU HEOOXOIUMOCTH ), MPUCYTCTBYIOLINE
Ha 3aHATUH, TPEJCTABISAIOTCS 00YUYaIOIUMCS, TIPU ATOM KaXK]IbIil pa3 Ha3bIBAETCS TOT, K KOMY
MeIarorMYeCKuii pabOTHUK 0OpaIaeTcs;

- IEUCTBUSI, )KECTHI, IEpEMEIICHUS IEAArornueckoro paboTHUKA KOPOTKO U SICHO



KOMMEHTHPYIOTCS;

- meyaTHass uUH(OpManus MpenocTaBiseTcs KpymHbIM mmpupToMm (oT 18 myHKTOB),
TOTAJILHO O3BYYHBACTCS;

- oOecnieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH TIOMEIIECHUI;

- MPEAOCTABISIETCS BO3MOXHOCTh HCIOJB30BaTh KOMIIBIOTEPHI BO BpeMs 3aHITHHA U
MpaBo 3anmucy 0OBICHEHU Ha TUKTO(MOH (10 KEITAHUIO O0YJAFOIITIXCS ).

dopMa poBeACHUS TEKYIIEH 1 IPOMEXKYTOYHOM aTTecTaluu A ooyqaromuxcs ¢ OB3
U WHBAJUIOB ONpPEIEISIETCSl NEAarorn4eckuM paOOTHUKOM B COOTBETCTBUU C Y4YEOHBIM
wiaHoM. Ilpu HeoOxomumoctn oOywaromemycss ¢ OB3, wuHBanuay ¢ y4yeToM HX
UHAMBUIYAJIBHBIX  NCUXO(U3MYECKUX OCOOCHHOCTEH  JaeTcs  BO3MOXHOCTb  IPOWTH
IPOMEXYTOUHYIO aTTECTALMIO YCTHO, MMCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMIBIOTEPE, B
(dbopMe TecTUPOBaHUSA U T.II., TUOO MPEAOCTABISIETCS JONOJHUTEIBHOE BPpEMS JUIsl IOATOTOBKU
OTBETA.



Jlucr perucrpanuy usMeHeHU

JlonoysiHEHUsT ¥ M3MEHEHHs B pabodeil mporpaMme AMCIUILIMHBI Ha 20 /20
y4eOHBIN o1
B nporpammMy BHOCSTCS CIEAYIONIUE U3MEHEHUS:
1.
2.
3.
Yxaszvisaromes HOomMepa cmparuy, Ha Komopuslx
6HECEHbl USMEHEHUA,
u Kpamko oaemcs xapakmepucmuxka omux
UsMeHeHull
[Iporpamma omoOpeHa Ha 3acenaHuu Kadeapbl —pa3paboTuuka «  » 20 r.,

poTOKOJI No

3aB. kadeapoii ITInoTHukoB B.B.

[Iporpamma o100peHa METOAUICCKUM COBETOM MHCTUTYTA

« » 20 T., TpOTOKOJ No

3am. gupekropa no YMP /
Iloonuce, oama

CoracoBaHo:

PykoBoautens OITOIT /

Toonucw, oama
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(®I'bOY BO «KI'9Y»)
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TEXHUKA

Ksanudukamms MarucTp

r. Kazans, 2020



OneHo4YHbIE MaTepUaIIbI 10 AUCLUIUIMHE « TeOpHs M IPAKTUKA HAYYHBIX UCCIECA0OBaHUI -
KOMIUIEKT KOHTPOJIBHO-U3MEPUTEIBbHBIX MaTEPUAIOB, IPEIHA3HAYEHHBIX I OLICHUBAHUS
pe3ynbTaToB OOYYEHHS HA COOTBETCTBHE MHAMKATOPAM JIOCTHKEHUSI KOMITETEHIUH(1):

OIIK-1 CnocobeH mnpeacTaBisiTh COBPEMEHHYIO HAyYHYIO KapTHHY MHUpPA, BBISBISATH
€CTECTBEHHOHAYYHYIO CYIIHOCTb MPOOJEeM, ONpPEEeNsTh IMyTH HUX PEHIeHUS U OLECHUBATH
3¢ ()EKTUBHOCTH CAETAHHOTO BBIOOPA

OIIK-2 CrocobeH MpuMEHATh COBPEMEHHBIE METOJbI WCCIEAOBAHUS, MPEACTABIATh U
apryMEHTUPOBAHO 3aIIMILATh PE3YJIbTaThl BBIMOIHEHHON pabOThI

OneHuBaHue pe3ynbTaTOB OOyUEHHUs IO JUCUUIUIMHE OCYUIECTBIIAETCS B paMKax
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH, TPOBOAUMOTO 110 OaiuibHO-peiiTuHroBoit cucreme (bPC), u
IIPOMEXKYTOUYHOU ATTECTALIUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYMBAET OLEHUBAHUE Ipoliecca OOy4YeHHs MO
aucuuiuinge. [Ipu TekyiieM KOHTpoJie yCeBaEMOCTH HCIOJIb3YIOTCS CIAEAYIOIINE OIIEHOUHBIE
CpelcTBa: .

[IpomexxyTouHass arTecTaluus UMEET LeNbI0 ONPEACNIUTh YpPOBEHb JOCTH)KEHHUSA
3allJIJaHUPOBAHHBIX pe3ylbTaToB oOOydeHus 1o JucuuiuinHe 3a 1 cemectp. Popma
IIPOMEKYTOUHOM aTTECTALUU SK3aMEH.

OueHouyHblE MaTepuaiabl BKIIOYAKOT 33aJaHUS Uil HPOBEACHUS TEKYIIETO KOHTPOJIA
yCIIEBAEMOCTH U POMEXKYTOUHOM aTTeCTalli 00yJaromuxcs, pa3padoTaHHbIE B COOTBETCTBUU
¢ paboueii mporpaMMOM JTUCIUILIUHEI.
1.TexHosornueckasi kKapra

Cemectp 1
2. IlepevyeHb OLICHOYHBIX CPEICTB

KpaTkas xapakTepuCcTHKa OLIEHOYHBIX CPEICTB, UCIIOJIB3YEMBIX IIPHU TEKYIIIEM KOHTPOJIE YCIIEBAEMOCTU U
MIPOMEXYTOUHOM aTTecTali 00y4aromerocs 1o AUCHUIUINHE:

Hanmenosanue
O1neHoYHbBIe
OLIEHOYHOTO Kparkas xapakTepucTika OlIEHOYHOTO Cpe/ICTBa
MaTepHuabl
Cpe/cTBa
Komruiekt

CpencTBo npoBepKH YMEHUH IPUMEHSTD [TOJIyYE€HHBIE
KoHnTtponbHas pea POBEPKH Y P i KOHTPOJIBHBIX
3HaHUA JAJI pEUIeHUs 3a]1a4 ONPEAEIICHHOIO THIIA 110

paborta (KaTP) 3a/IaHui 1o
TEME WIH pa3lieiny
BapHaHTaM
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUH, Kommexr
Tect (Tecr) MO3BOJISIIONIAsE aBTOMATU3UPOBATh MPOILEAYPY TECTOBBIX

M3MEpEHNs YPOBHS 3HAHWM U YMEHUN 00y4Jaromerocs 3aIaHuI




3. OueHoOYHbIe MaTePHAJIbI TEKYLIET0 KOHTPOJIS yCIIeBaeMOCTH 00y 4al0 X Ccsl

Ko YpoBEeHb OCBOCHHS JTUCIUILIHHBI,
Howmep HHIUKa- Oae1
asrena Haunwme- ropa Hey- yIIOB- | XOpOII | OTJIMYH
p / HOBaHUE OCTIbKE HO HO 0 0
Bun CPC OIICHOY- A 3a4TeH
TEMBI HOro - HE 3a4TEHO 0
JIACIIATL HUS KOM-
-JIAHBI cpeactsa [METEHIIN HIDKC c
. pPEIHHU | BBICOKU
o HU3KHUH | cpemHe . 9
" 51 "
ro
Texkyluii KOHTPOJIb YCIIEBAEMOCTH
| Meysemmereopemt | g opgg | MO | 1821 | 2225 | 26-30
YECKOro Marepuasa 18
W3zyuenue teopetu-
5 YECKOro MaTepuara, Tlin OINK-2.1 MeHee 45 6-7 8-10
IOATOTOBKA K 4
JOKJIaTy
W3zyuenue teopetu-
3 YEeCKOro Marepuala, KurP OIK-2.2 MeHee 45 6-7 8-10
IIOATOTOBKA K KOH- 4
TPOJIBHOM paboTe
W3zyuenue teopetu-
YEeCKOro Marepuara, eHee
4 MOJATOTOBKA Oc¢, T3 | OIIK-2.2 4 4-5 6-7 8-10
TBOPYECKOTO
3aIaHns
Bcero 6aJs110B Me;(l)ee 30-39 40-49 50-60
IIpomexyTouHas aTTecTALMSA
Tecr, k-
IToaroroska 3aMeHa- OTIK-2.3 MeHee 95.99 30-34 35-40
K 9K3aMEHY LIUOHHBIE 25
OMJIIETHI
Hroro 6amnos | o1 | 55-69 | 70-84 | 85-100




4. OneHOYHbIE MATEPHAJIBI POMEKYTOUHOM aTTeCTAIUN

HauMmenoBanue 1. TecThl IO BCeM pa3aeiam
OIIEHOYHOI'0
cpeacTBa




[IpencraBnenue
U COJIepXKaHue
OIIEHOYHBIX
MaTepuaioB

Bcero 150 TecroBbix 3aganuii. [Ipumepsl TecTOB.

32. 3aoanue {{ 32 }} Myxamemsanoe A.C.

JlonosHute

XapakTepucTuKa  paccestHUsl  CIlydalHOM  BEJIMYMHBI, MPEACTaBisiomas  coOoii
MaTeMaTUYeCKOe OXHUJAaHUE KBaJpaTa OTKJIOHEHHUS CIIy4allHOW BEJIMYMUHBI OT €€
MaTeMaTUYECKOTO OXKUAAHUS Ha3bIBACTCH ...

IIpasunvhvie sapuanmuvl omeema: AUCIEPCUEH; THUCTIEPCHS;

33. 3aoanue {{ 33 }} Myxamem3sanoe A.C.

Jlonosaute
3amMeHa OJTHUX MaTEMaTUYECKUX OOBEKTOB IPYTUMH 00JIe€ MPOCTHIMHA HA3bIBACTCH ....
IIlpasunvHvie sapuanmuvl omeema: anMPOKCUMAIIMEH; alIPOKCUMAIIHS;

34. 3aoanue {{ 34 }} Myxamem3sanoe A.C.
OTMeTbTe NMPaBUIIbHBIN OTBET

U3MEPUTENLHOTO Mpubopa WM Mpeodpa3oBareis Ha3bIBAIOT HAUOOJBIIYIO IO
a0COJIIOTHOW BEJIMUYMHE PA3HOCTh MEXIY IOKa3aTeasiMd MpuOopa WM BBIXOJHBIMHU
CUTHaJaMH IpeoOpa3oBaress, COOTBETCTBYIOIIMMHU OJHOMY M TOMY K€ 3HAUYCHUIO
BXO/IHOW BEJIMYUHBI, MOTYYCHHBIMH MPU IJIABHOM €0 YBEJIUYCHUH U MIPU YMEHBIIICHUH.
[] M3MeHeHueM MoKa3aHHi
(] JIomOJHUTEIBHON OrPEITHOCTHIO
[] MeTposiorn4ecKuM O0TKa30M
M Bapuanueit

35. 3aoanue {{ 35 }} Myxamemsanoe A.C.
OTMmeTbTe NpaBUIIbHBIN OTBET

Hckmrounte HeBepHBbIN OTBET. CBOMCTBA CPENCTB U3MEPEHUNM B JMHAMUYECKOM DPEKHUME
MOTYT OBITH OXapaKTEpPHU30BaHbI

[ ¢a30-4acTOTHOI XapaKTEPUCTHKOI
aAMIUIUTYTHO-4aCTOTHON XapaKTEPUCTUKOU
IIEPEXOHON XapaKTepUCTUKOU
aMIUIUTYIHO-(a30BOM XapaKTepUCTHUKOM
nepeaaTouyHon pyHKuuen

¢ depeHInaTbHbIM YPaBHEHUEM

M ypaBHeHHEM miKaibl Ipudopa

36. 3aoanue {{ 36 }} Myxamem3sanoe A.C.

OTMeThTe MPaBUILHBIA OTBET

[TorperrHoCcTh, BhIpaKEHHAS B JOJSIX WA MPOIEHTAX OT JCHCTBUTEIBHOTO 3HAYCHHS
BEJIMYMHBI M ONpeessieMas OTHOIICHUEM ... K JICHCTBUTEIBHOMY 3HAYCHHUIO BEIIMYMHBI
HA3bIBAETCS OTHOCUTEIBHOMN MOrPEITHOCTHIO.

[] M3MepeHHOT0 3HAYCHHUS

[] MCTMHHOTO 3HAYEHMS

[V aGCoMOTHOM TTOTPEIHOCTH

[] mpuBeaeHHOMN MOTPEIIHOCTH

[] cucTeMaTu4eckoi morpenHoCcT!

37. 3aoanue {{ 37 }} Myxamem3sanoe A.C.

OTMeThTe PAaBUIIBHBINA OTBET

. - 9T0 0000IIEHHAsT XapaKTePUCTUKA JaHHOTO TUIA CPEACTB U3MEPECHUH, OTpasKaroast
YPOBEHb HMX TOYHOCTH, BBIpakaeMasi NpeAelaMd JOIMYCKaeMOW OCHOBHOH W
JONOJTHUTEIBHON MOTPELIHOCTH, a TAKXKE JAPYTMMHU XapaKTePUCTHKAMH, BIUSIOMIMMH Ha
TOYHOCTb.
M Knacc Tounoctu
[1 Jlomyckaemasi OCHOBHAsI IIOTPEITHOCTh
(] YyBCTBUTEIBHOCTH
[] Pa3pemarormasi ciocoOHOCTb
[ Cratuyeckas XxapaKTepUCTHUKA

ooood
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Kpurepun

Menee 55 55-69 70-84 85-100

OLICHKH M IIKaJia

HEYI YIOBJI XO0p OTJI

OLCHOYHOTOCPEACT

HaunmenoBanmue .
OLEHOMHOIO 2. KonTpoabHass paGora mo pasgeny «MaremMarnyeckue MNPUEMBI
aHaJIN3a U 00padoTKHU Pe3yJbTATOB IKCIIEPUMEHTA»
cpeicCTBa
[Ipennaratorcs 50 BapuanToB 3ananuit KP.
Ilepeuenv npumephvix 3a0aHUll KOHMPOILHOU PabOMbvl
I[InanupoBaHue OHKCIEPUMEHTAa W CTaTHUCTHYecKas o0o0padoTka ero
pe3yJbTaToB
MpesicTasenue Heabp padoThl: HAYYUTH CTYJACHTOB IUTAHUPOBATH MOJHBIN (HaKTOPHBIN
skcnepuMmeHT (IIPD) w momydarh ypaBHEHHE PErpeccMd IO  €ro
U CoJIepKaHue
OIIEHOYHBIX pesyJibTatam. N
MaTepHAIOB 3agaua. lccnemyeTcss 3aBHCHMOCTH CMAa3bIBAIOLIUX CBOIHCTB MOTOPHOTO
Macja OT COCTaBa M COAEPKAHMS MPUCATKH, COACPIKAIICH TPU KOMIIOHEHTA.
CrnaHupoBaTh MONHBIA  (PAKTOPHBIA JKCHEPUMEHT, M0 pe3yiabTaTam
MOJIYYUTh YpaBHEHUE PETPECCUU, NMPOBECTU MPOBEPKY BOCIPOU3BOJAUMOCTHU
pe3yNbTaTOB, 3HAUYUMOCTH KOA(D(PUIIMEHTOB perpeccuu, aJeKBaTHOCTH
MaTeMaTUYECKON MOJIEIIH.
[Tpu oLieHKE BBIMTOIHEHHON KOHTPOJIBLHOU Pa0OTHI yUUTHIBAIOTCS CIEIYIO-
1€ KPUTEPHHU:
1. 3nanue mamepuana
[J comepxaHKe MaTepuaia pacKpbITO B MOJTHOM 00beMe, MPEAYCMOTPEHHOM
IpPOrpaMMON TUCHUIUIMHBI — 3 Oasa;
0 coaepkaHHWe MaTepuaiga pacKphiTO HEMOJHO, TOKa3aHo ofIee
MOHUMAHWE BOIPOCA, JOCTAaTOYHOE JJisi  JAJIbHEHIIero  W3y4deHUs
MpOrpaMMHOT0 Matepuana — 1 6ar;
0  He PacKpbITO OCHOBHOE cojiepKaHue yueOHoro Marepuaia — 0 6aios;
2. IlocneoosamenbHOCMb U3NLOHCEHUSL
0 coaepxaHuUE MaTepuajia PACKPBITO IMOCIEA0BATEIbHO, JIOCTATOYHO
Kpurepun XOpOIIIO MPOyMaHo — 3 Ganna;
OIICHKH U 0  TOCJIeIOBaTEIbHOCTh M3JIOKEHHSI MaTeprasa HeJJOCTaTOYHO PO lyMaHa
mIKaja — 1 Gam;
OILICHUBAHUA 0 myTa"ul@a B U3JI0KEHUH MaTepuaina — (0 6ajuios;
B Oamnax 3. I[Ipumenenue KOHKpEmMHbIX NPUMEPO8
0 TOKa3aHO yYMEHHE WUIIOCTPUPOBATH  MaTepHall  KOHKPETHBIMHU
npuMepamu — 2 Ganna;
0 mnpuBeJCHHE MPUMEPOB BBI3BIBACT 3aTpyaHEHUE — | OaJT;
0 HeyMeHHe MPHUBOIUTH MPUMEPHI MpU OO0bsicHeHHH wmarepuana — 0
0aJoB;
4. Ypoesenv meopemuueckoeo ananuza
0 TmoOKa3aHO yMEHHe JenaTh 0000IIeHNe, BEIBOIBI, CPaBHEHUE — 2 Oaia;
0  o0oOmieHue, BHIBO/BI, CPaBHEHUE JIETIAIOTCS C TIOMOIIBIO TIPETNoaBaTess —
1 Oamr;
0 moJHOe HEyMEeHHe JenaTh 0000IIeH e, BEIBOIBI, cpaBHEeHHs — () OayioB
MaxkcumaibHoe KOJN4eCcTBO 6a/U10B - 15
HanmeHoBaHUE 3. Mokaan




[IpencraBnenue u
coJiepKaHue
OIIEHOYHBIX
MaTepuaioB

[TyGnu4yHOE BBICTYIUIEHHWE CTYAEHTa JUIMTENBbHOCTBIO HE Oosnee 3 MUHYT Ha
JICKOMOHHOM HJIN HpaKTI/I‘-IeCKOM 3aHATHH.
TeMbl 1OKIJIaHO0B:

MopenupoBanue u ucciaeJ0BaHHE KOTEIbHON YCTaHOBKH.
MopenupoBaHue U UCCIIEIOBAHIE BOJOIOTOTOBKH.
MopenupoBanue 1 uccaeJ0BaHHE N3METIbUCHHS TBEPIOTO TOILUIMBA.
MonenupoBaHue U UCCIeI0OBAHUE OCAKICHHUS CTOYHBIX BOJI.
MopenupoBanue 1 UCCIeI0BaHUE CEeTIapaIliH.

MozenupoBaHH€e U UCCIIEI0BAHUE MOPITHEBOTO KOMIIPECCOPA.
MopenupoBanue u ucciaeJ0BaHHE BUHTOBOTO KOMIIPECCOPA.
MozenupoBaHue U UCCIIeI0BaHIE TYPOOKOMIIpECCOopa.
MopenupoBanue u ucciaeJ0BaHHE BAKyyMHOT'O HacOCa.

10 MonenupoBaHue 1 UCCIeI0BaHUE TPOIiecca PEKTU(UKAITIH.

11. MonenupoBaHue U HCCIEAOBaHNE MPOIEcca BBIMTAPUBAHMUS.

12. MogenupoBaHHe U HCCIIEOBAHNE OETOHOCMECHTEIIS.

Bo Bpems moknama CTyIEHT MPENCTaBIsIeT TpaHUUecKHil MaTepual CXemy

CoNoOR~wWNE

HUCJICA0BATCIILCKOI'O 00BeKTA. I[OKHaI[ JOJIKCH

CBCACHUS: ITPHUHIHUII pa6OTLI, OCHOBHBIC COOTHOILICHH A, I‘pa(bI/IKI/I.

COZIepP)KaTh  CIEAYIOIINE

Kputepuu onieHKH H
LIKAJIa OLIEHUBAHUS
B Oajuiax

[Ipu ouleHKe AOKJIaa YIUTHIBAIOTCS CICAYIONINE KPUTEPHH:
1. IlpunHuunuangbHas cxema

- CXeMa 4YMTaeMa, CTYACHT MOXET IOoKa3aTb Ha CXEMe BCE Y3JIbl U JeTalu
U3MEpUTENIBHOTrO Mpubopa, onucaTh UX Ha3HadeHue — 0,5 6ana;
- CXeMa HE YUTaeMa WU CTYJIEHT HE MOXXET I0Ka3aThb Ha CXEMe BCE Y3Jbl U
JeTalli U3MEPUTEIBLHOrO NMPUOOpa, onucath X Ha3HaueHue — 0 0aoB.

2. YcTHBIN pacckas
- CTYIEHT XOpOIIO BlajeeT MH(OpMAIMei, pacCKa3blBaeT, JOKIAJ COMEPKUT
Bce Tpedyemble cBenenus — 0,5 Ganna;
- CTYZIEHT He BiajeeT MH(OpMaluei, YynTaer, Win JOKJIaJ He COACPKUT BCeX
TpeOyeMbIX cBeeHH — () GasoB.
MakcumajibHOe KoJH4ecTBO 6a110B — 20

HaumenoBanue 4. TBopueckoe 3ajaHue

01IeHOYHOT'0

Ipencrasnenne u  (3aganue «IIpencraBleHHe NPOrpaMMHBIX — MAaKeTOB  MOJEIMPOBAHHA U
CoAcpikaHne 00pabOTKH Pe3yJIbTaTOB UCCIETOBAHUI».

OLCHOTHBIX JIMIaKTUYeCKUI MaTepHad: JMCThl (Gopmara A2, BeTHas Oymara, KIIEH,
MaTepuanoB

HO>KHUIIBI, [IBETHBIE MAPKEPHI.
Pabota B MajibIX Trpymnmax Mo BU3yaIH3alMM KiIacCU(UKALUU TPU MOMOILU
JIUIaKTUUECKOTO MaTepuasa, MpEeACTaBIE€HUE pPe3yJbTaTOB JPYrUM MalbIM

rpymniam




Kputepuu onenku u
1KaJia OU€CHHNBAaHUA
B Oayax

[Ipu olleHKE BBIMOTHEHHUS TBOPYECKOTO 3aJaHUS YYUTHIBAIOTCS CIEAYIOIINE
KPUTEPUU:

1. KadecTtBo comepxaHus Kiaccupukanum:
- [pPOrpaMMHBIE  TMAKEThl  MPEJCTABICHBI  TOJHO, BCE  MNPHU3HAKU
KJ1acCU(UIUPOBAHUS OTPaKEeHbI — 3 Oaia;
- IPOTrpaMMHBbIE TTAKEThI MIPEICTABICHBI HE TOCTATOYHO MOJIHO; HE BCE MPU3HAKU
KJ1acCU(UIUPOBAaHUS OTPaKeHbI — 1 Ga.
2. KauecTBO BU3yaJIM3alIUU:
- MpPU BBINOJHEHUM 3a/laHusl NPUMEHEH TBOPYECKHM MOJAXOJ, MPUCYTCTBYIOT
00pa3HOCTh, HECTaHJAPTHBIA TMOAXOJ, HCIOJIB30BAH BECh JMJIAKTHUECKUN
Matepuai — 2 6ajia;
- BU3yallu3alus CTaHAApTHA (B BHUJE CXEMbl WJIHM TaOJIMIIBI), UCIOJIB30BaH HE
BECh JIUJIAKTHYECKUI MaTepuai — 1 Gar.
3. I'pynmoBas pabora:
- B MaJOH Tpymme Bce CTYACHTHl BKIIOYEHBI B pabOTy HaJ 3aJaHUEM;
MIPUCYTCTBYET pacIpeiejieHHe pojieil B KOMaH e, KX bl 3aHAT BBIMOJIHEHUEM
CBOCI yacTu paboThI; CTYIEHTHI O0IAIOTCS, TOTOBapUBalOTCs — 3 Oasia;
- B MaJioOl TPyIIe HE BCE CTYICHTHI BKIIOUYCHBI B PabOTy HAJ 3aJlaHUEM,
pacmpesiesieHde pojiell B KOMaHJE TMPUCYTCTBYET, HE KaXAbIA 3aHAT
BBITIOJIHCHUEM CBOEH 4YacTu paboThl; HE BCE CTYACHTHI OOIIAIOTCH,
JIOTOBapUBaroTCs — 2 Oana;
- B MaJIO IpyNIe BHIIOJIHEHHUEM 3aJJaHus 3aHATHI 1-2 CTyqeHTa; pacipeaesieHue
polieil B KOMaH/Ie OTCYTCTBYET; CTYJAEHTHI MPAKTUYECKH HE OOIIAIOTCS MEXIY
co00i1 U HE MOTYT JIOTOBOPUTHCS — 106a.
4. [IpencraBneHune pe3ynbTaToB pabOTHI HAJl 3aJaHUEM:
- CTYIOSHTBl TPEACTABISAIOT BBHIMOJIHCHHOE 33J]aHUE KaKk OJHAa KOMaHJa,
JOTIONTHSIIOT JIPYT APyTa BO BpeMsl pacckasza, paboTaroT ¢ ayaiuTopuei — 2 6ama;

HaunmeHnoBanueolie
HOYHOIOCpeaACTBA

1. Dcce




[IpencraBnenue u
coJiepKaHue
OIIEHOYHBIX
MaTepuaioB

Occe (pakTUyecKH SBISETCS CTaTbel, KOTOPYIO CTYIEHTH B MHIUBUAYAIbHOM
MopsiIKe, TMapamMM WM TpPyNmnamMud Mo 3 deloBeKa MUIIYT Ha eXKEroJHBIN
acTMPaHTCKO-MAaruCTEepPCKU ceMuHap, mpoxomamuii Ha 0aze ®I'BOY BO
«KI'9VY».

Temsl acce:

1. MecTo 3KcniepuMEHTaNbHBIX UCCIIEI0BAaHUI B CHCTEME HAyYHOT'O 3HAHMUS.

2. OOmee mOpeicTaBIeHHE O  METOAOJIOTUU  3KCIEPUMEHTAIBLHOTO
HCCIIEIOBaHUS.

3. IToHATHE YMCTOTHI HIKCIIEPUMEHTA.

4. OueHka [JOCTOBEPHOCTM  IIOJy4YaeMbIX  pe3ysibTaroB. TOYHOCTH
JKCIIEPUMEHTAIbHBIX U3MEPEHUN.

5. Bocnpon3BoauMOCTh IKCIIEPUMEHTAIbHBIX pe3ysbTaToB. CONocTaBIeHHE C
pe3ysIbTaTaMH  TEOPETUYECKUX OLEHOK KaK KpPUTEPHH JOCTOBEPHOCTH
pe3yJIbTaToB.

6. [Ilpocreiimme Buasl 00pabOTKM SKCIEPUMEHTAJBHBIX  PE3YJIbTATOB
(rpaduueckast 0OpabOTKa, MPUBECHUE K YIIPOIIAMOIIEH CHCTEME KOOPAHHAT U
T.J.).

7. MeTroa CKOJIB3SIIUX CPEAHUX.

8. JloBepurenbHblil uHTepBai. OMNOKU 3KCIIEPUMEHTAIBHBIX U3MEPEHUH. .

9. IlocTpoeHune TucTOrpamMm U UX MCIOIb30BaHUE.

10. Onpenenenue omuOOK IPU UCTIOIB30BAaHUH MIEPEPACUETHIX (HOPMYIL.

11. TIlpuknagHble NakeTbl NPOrpaMM, MCIONb3YEMbIX IpU 00paboTKe
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.

12. Merox (ha30BBIX MOPTPETOB.

13. MeTroab! aBTOMaTU3alUH SKCIIEPUMEHTAIBHBIX U3MEPEHU.

14. Ucnonb3oBaHME HAKOIUIEHUS JIAHHBIX JUISI MOBBILIEHUS TOYHOCTH
M3MEPEHUH U MOBBIIIEHUS] OTHOIIEHUS CUTHAJI/IITYM.

15. AnnapaTtHast yHKuus npudopa.

16. Pa3permaromias cnocoOHOCTh IpUOOpPa U €€ BIUSIHNE Ha TOYHOCTb

U3MEPECHUM.

17. Onpenenenne NOrpelIHOCTH YKCIIEPUMEHTAIbHBIX U3MEPEHUI.

18. MeTrobl NOBBIIEHNUS TOUHOCTH SKCIIEPUMEHTAIBHBIX U3MEPEHUH.

19. Buapl CTaTUCTUYECKUX paCTIPEAeIICHUN.

20. IlpuHUMIIBI TPOBEIEHUS AUCTAaHIIMOHHBIX U3MEPEHU.

21. IlpuHUuMI OpOeKTUPOBAaHUS U3MEPUTENILHOM arnmaparypsbl.

22. Metogsl cbOopa u  00paOOTKM JAaHHBIX 10  CTAaTHCTUYECKUM
pacnpezeneHusm

Tenerpaduka.

23. Bonpocsl MOBBIIEHHS] TOYHOCTH U3MEPUTENBHON aIapaTypsl.

[To pe3ynpTaTamM HamUCAHHS 3CCE€ CTYAEHTHI BBICTYNAIOT C OYHBIM JIOKJIa/JaM

Ha CECMUHApC.




Kputepuu onenku u
1KaJia OU€CHHNBAaHUA
B Oayax

[Tpu ouieHKe pabOTHI HAZl 3CCE YUUTHIBAIOTCS CIEAYIOUINE KPUTEPHH:

1.  KaudecTBO pabOTHI Ha/l TEKCTOM 3CCE:

- B CTaTbe OTpaK€HAa AaKTYaJIbHOCTh BBIOPAHHOW TEMBI; IPOBEIEH
CaMOCTOSTEJIbHBIN aHAIU3
IPOOJIEMBICHCIIONIb30BAHMEMKOH NI HMaHATTUTHYECKOT OMHCTPYMEHTAPHSICOO
TBETCTBYIOIIEH IUCLIUIUINHBL; CJIENIaHBbI BBIBOJIbI,
0000111a01[1eaBTOPCKYOIO3U LU IOIIONOCTABICHHONIIPOOIIeME; 0003HaYEeHbI
NEPCHEKTUBBI PA3BUTHUS; CTaThsl O(POPMIIEHA CAMOCTOSITENILHO 110 TPeOOBAHUSM,
npeabsBisieMbIM K oopmieHuto — 10 6aios;

- B CTaTh€ HE JOCTATOYHO IOJHO OTpPa)k€Ha aKTYaJIbHOCTh BHIOPAHHOW TEMBI;
aHaIN3 poOJIeMBINPOBEICH c MTOMOIIBIO
MPEI01aBaTeNsICUCIIONIb30BAaHMEMKOH N HaHATU TUYECKOTOMHCTPYMEHTAPH
SICOOTBETCTBYIOIIEH AU CIIUTUINHBL C/ENaHbl  BBIBOJBI C  TOMOIUIBIO
npernojiaBaTens, 0000IIALIIMEeaBTOPCKYIONO3UIIUIONIONOCTAaBICHHOUITPOOIEME;
0003HAYEeHbl MEPCIEKTUBbl PA3BUTUA; CTaThs OQOpMIIEHA C IOMOIIbIO
IperoiaBaTesis Mo TpeOOBaHUSIM, IPEABABIAEMbIM K 0(OPMIIEHUIO — 5 6aJlIoB.

2. lokna Ha KOH(pEPEHINH:

- JIOKJIaJ WMEET YETKYI0 CTPYKTYPY W IOJIHOCTHIO OTPa)kaeT aKTyaJbHOCTh
TEMBI, €€ COBPEMEHHOE COCTOSIHHE, IIePCIIEKTUBBI DPAa3BUTHA;, B JOKJIaJe
WCTIOJIB3YEeTCs MOHATHIHBIN anmapat 1o TeMe MyOJIMKaIuK; IpH paboTe TPyIIIbI
CTYZICHTOB B JIOKJaJe TMPHUHUMAIOT YYacTHE€ BCE YYAaCTHHKH TpYIIIbI,
JOKJIaTYMKU TPAMOTHO U IIOJIHO OTBEYAIOT Ha BCE BONPOCHI — 5 0aos;

- yeTKasl CTpYKTypa JOKJala OTCYTCTBYET; aKTyaJbHOCTh TEMbI OTpa)K€Ha He
JOCTaTOYHO; JOKJIAJAYUKU HE BIAJCIOT MOHATUIHBIM ammapaToM IO TeMe
MyOJIMKALMU WIK BIAJICIOT UM HEJI0OCTaTOYHO; U paboTe IPyMIibl CTY/IEHTOB B
JOKJIaie TMPHHAMAIOT y4YacTHe HE BCE YYACTHHUKHM TPYNIBI; JIOKIAJTYNKH He
OTBEYAIOT Ha BOIMIPOCHI MJIM OTBEYAIOT HE MOJIHO — 2-4 Oaa.

MakcumajibHOe KOJIM4ecTBOo 0a/IoB - 15




HaunumenoBanue

OLICHOYHOI'0 IK3aMeH
cpeacTBa
OueHo4yHbIE MaTepUaibl, BHIHECEHHBIE HA HK3aMEH, COCTOSIT U3 BOIPOCOB Ha
MPOBEPKY TEOPETUUYECKUX 3HAHUM, W 3aJlaHUSIMU MPAKTUYECKOr0 XapakTepa
JUTSL IPOBEPKH MPAKTUYECKUX YMEHUM.
KOHTPOJIBHBIE BOITPOCHI
JUTSl IOJITOTOBKY K 9K3aMEHY MO JUCHUILINHE
«Teopusi 1 NPAKTHUKA HAYYHBIX MCCJIEIOBAHUIDY
1. MaremaTu4eckoe MOJICTUPOBAHUE TIPOLIECCOB. AHATUTHICCKUNA METOI.
2. MaremaTudeckoe MOJICITHPOBAHUE. DKCIICPUMEHTAIBHBINA METO/I.
3. MareMarnueckoe MOJEITMPOBaHKE. IKCIICPUMEHTAIbHO-aHATUTHICCKUN
METO/I.
4.  OCHOBHBIE MOHSTHUS U OMPEEICHNUS MaTEMAaTHUYECKOT'0 MOJICTTUPOBAHUSI.
5. MaremaTuyeckrue OnucaHus TUAPOINHAMUYECKUX MTPOLIECCOB.
6. MaremaTHyecKue ONMCaHUs TETUIOBBIX MPOIIECCOB.
7. MaremaTudyecKkrue OMUCaHus MPOIIECCOB MacCOMEpeIauH.
8. MaremaTnyecKkue OMMCaHus XUMUYECKHUX MTPOIIECCOB.
9. Drtambl COCTaBJICHHUS MATEMATHYECKOTO OINMHUCAHUS TEXHOJOTHYCCKUX
MPOIECCOB.
10. TlocienoBaTenbHOCTh  COCTABICHUS  MATEMATHYECKOTO  OIHMCAHUS
CMECHTEIISl TOCTOSTHHOTO 00beMa.
11. Meron aHanoruii B HayYHbIX UCCIIEJOBAHUSIX.
12. Meron anektporennoBoit aHanoruu (3TA).
13. Meronx 3NeKTPOTUPOANHAMHYECKON aHATIOTHH.
14. Drambl YUCIEHHOTO KCIIEPUMEHTA.
[IpencraBnenue
- 15. ®axropsl, BAUSIOMIUE HA pvaspa60TKy YUCJIIEHHOI'0 METOA.
16. HcTouHWKH MOTPEIIHOCTEH YUCIEHHOTO SKCTIEPUMEHTA.
OIICHOYHBIX
17. Metoabl u3MepeHus MIIOTHOCTH BEIIECTB.
MaTepuaioB

18. Meronbl n3MepeHus BA3KOCTH BEIIECTB.

19. Meronbl M3MEpEHNUsT KOHLIEHTPAIMH pacTBOpoB. KoHaykToMeTpus.
20. Mertoabl U3MepeHHs KOHLIEHTpaluK pacTBOpoB. [loTeHmomeTpusi.
21. TepMOKOHAYKTOMETPHUYECKHI ra30aHaIn3aTop.

22. TepMOMarHuWTHBIN ra30aHaIN3aTOP.

23. OnTHueckuii abCOpPOIMOHHBIN Ta30aHATN3ATOP.

24. TepMOXMMHYECKHUI ra30aHaNIN3aTOP.

25. Macc-CreKTpoMeTpHs.

26. Xpomarorpadus.

27. OOmme cBeACHUS O MOTPEITHOCTSX IKCIIEPHMEHTA.

28. Ilokazarens TOYHOCTM M (QOpPMBI TPEACTABICHUS PE3YIbTATOB
IKCIIEPUMEHTA.

29. OreHka MOrpenIHOCTH MPSIMbIX U3MEPEHUI.

30. IIpaBuia 3ammcy ¥ BEIYUCICHUH PE3yTbTATOB H3MEPEHHIA.

31. OO6paboTka pe3yiabTaTOB HU3MEPEHUH, COIepKalIMX ClIy4dailHbIe
HOTPEIIHOCTH.

32. TlorpeurHocTH KOCBEHHBIX U3MEPEHUH.

33. CnocoOsI MPOBEPKHU MOYICHHBIX PE3YJIBTATOB.

34. MaremaTtnueckasi 00paboTKa pe3yJbTaToB KCIIEPHUMEHTA.

35. OcHOBHBIE TIOJIOKEHUS TpahUIECKOTO aHAIIN3a.

36. CratucTuyecKkue rurnoTe3bl U X MpoBepKa.

37. JlucnepCHOHHBIN aHATH3.

38. PerpeccroHHBIN aHATH3.

39. [lnaHupoBaHHe aKTUBHOI'O HKCIEpUMEHTA. Buipl naaHoB.




40. IInanupoBaHHE AKTUBHOTO IKCIICPUMEHTA. PanmonansHoe
IUTaHUPOBAHHE.

41. IlnanupoBaHUE EPBOTO MOPSIKA.

42. TlnanupoBaHHE BTOPOTO MOPSAKA.

43. TlnanupoBaHHE HKCTPEMAIBbHBIX IKCIIEPUMEHTOB.

44. OmnpeneneHue  AMHAMUYECKUX  XapaKTEPUCTUK  IPU  AKTUBHOM
JKCIIEPUMEHTE.

45. Metoasl HAEHTH(PHUKAIUKA OOBEKTOB HCCIEAOBAHMS IO pe3yJbTaTaM
MACCHUBHOTO JKcrepuMeHTa. OnpeneneHne XapakTEepUCTUK — CIIy4aiHbIX
IIPOLIECCOB.

46. OmpepneneHue CTaTUYECKUX MOJENEH 1O JaHHBIM MACCHUBHOTO
IKCIIEPUMEHTA.

47. OmpeneneHue TUHAMUYECKHX XapaKTEPUCTUK OOBEKTOB HCCIEIOBAHUS
IPY TACCUBHOM SKCIIEPUMEHTE.

48. HeiipocereBbie TEXHOJIOTUHU B HAyYHBIX UCCJICTOBAHUSIX.
Knaccugukamus nckyccrBeHHbIX HeipoHHBIX ceTeld (MHC).

49. Ilpunnun paboThl HEMPEPHIBHON MOJICTN HEHPOHA.

50. OG6yuenue MHC.

51. ABTtomaruzanus HayuHBIX uccienoBanuii. Untepdeiic.

52. IIporpammusriii maker MATLAB.

53. IIporpammusrii naker MATHCAD.

54. Texnonorus BUPTyalbHbIX puOopoB kommanuu National Instruments.

[Ipumep 3xk3amMmeHanmoHHoOro 6miaera Ne 1

=

MaremaTtnueckoe MOJEIMPOBAHNE NTPOLECCOB. AHAIUTUYECKUI METO.
OO11e cBeIeHUs O MOTPEIIHOCTAX 3KCIIEPUMEHTA.

3. OmpenenuTs MIOTHOCTH 00pasma, eciim ero oobeM 2,5 CM3, macca 10 r.,
MOTPEIIHOCTH NpsAMBIX u3Meperun 0,5 %.

N

Kpurepun
OLIEHKH U IIKajia
OLICHUBAHHUS

B Oasutax

[Tpu BBICTaBICHMH OAJJIOB 3a OTBETHI HA 33JIaHUS B OWJIETE YUUTHIBAIOTCS
CIEIYIOIINE KPUTEPUH:

1. Ilpasunbrocmsb 6bINOIHEHUS NPAKMUYECKO20(UX) 3a0anusi(utl)

2. Braoenue memooamu u mexmonocusmu, 3aniaHupOSaHHbIMU 8 paboyell
npocpamme OUCYUNTUHBL

3. Braoenue cneyuanvuvimu mepMuHamu u UCNOIb308AHUE UX NPU OMEene.
4, Vmenue o0OvsacHams, Oeramvb  6bl800bl U 0000WeHUs,  0aBamb
ap2ymMeHmupo8anHvle Omeemsl

5. Jlocuunocms u nociedosamenbHOCmMb omeema

6. /lemoncmpayus cnocobHocmu yuacmeogams 6 paspabomre 0000ujeHHbIX
8apuanmos peuteHusi npooem

Om 16 0o 20 b6annos oyenugaemcs omeem, KOMOPsli NOKA3bI8ACH NPOUHbIE
3HAHUSL ~ OCHOBHBIX — NPOYECCO8  UYYAEMOU  NpeOMemHOU  obiracmu,
omauyaemcsi 2AYOUHOU U NOJAHOMOU  PACKPLIMUSA  MeMbl;,  6ladeHue
MEPMUHONIOSUYECKUM ANNAPAMOM, YMeHUe 00bACHAMb CYUWHOCMb, S8TeHUL,
npoyeccos,  codbvimuil, Oenramv  8bIBOObL U 0000WeHUs,  O0asamo
apeyMeHmupoB8anHvle OMeemyl, NPUBOOUMb NPUMeEPbL, C80O00HOe 6ladeHue
MOHON02UYECKOU peublo, T02UYHOCMb U NOCIe008AMENbHOCb OMEemda.

Om 11 0o 15 6annos oyenusaemcsi omeem, OOHAPYHCUBAIOWUL NPOUHBLE
3HAHUS ~ OCHOBHBIX  NPOYECCO8  UVUAEMOU  NpeoMemHOUu  obaacmu,
omauyaemcsi 2AYOUHOU U NOJHOMOU PACKPLIMUSL  Membl;,  6l1d0eHuUe
MEPMUHONIOSUYECKUM ANNApamom, yMeHue o0bACHAMb CYWHOCMb, S81eHUL,
npoyeccos, coovimuil, Oenamv  6bl800bL U  0000WeHUs,  0asamb
ap2ymMeHmupoBanHvle 0meemyl, NPUEOOUMb NPUMeEPbL, C80O00HOE 6ladeHue
MOHONOSUYECKOU peublo, JI02UYHOCMb U NOCIe008aMeNbHOCIb  OmMEemd.
Oonaxo donyckaemcst 00HA — 08¢ HEMOYHOCMU 8 OMEeme.




Om 6 oo 10 6annos oyenusaemcs omeem, CEUOEMENbCMBYIOWUL, 6
OCHOBHOM, O 3HAHUU NPOYEcco8 U3YuaemMol npeoMemuol obaacmu,
OMAUYAIOWULICS. HEOOCAMOYHOU 2TYOUHOU U NOTHOMOU PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX ONPOCO8 MEOPUU, CIAOO0 CHOPMUPOBAHHBIMU HABLIKAMU
aHanuza  sAeleHull, Npoyeccos, HeOOCMAMOYHbIM  YMeHUuem  0asamo
apeyMenmupo8aHuvle Omeemvl U NPUGOOUMb NpuMepdvl;, HeOOCMAMOYHO
CB0000HLIM ~ 81A0EHUEeM  MOHONOSUYECKOU  peuvlo,  JI02UYHOCMbIO U
nocnedosamenbHocmvio omeema. Jlonyckaemcs HeCKOIbKO OWUOOK 6
cooepaicanuu omeemad.

MakcumajibHOe KOJHYECTBO 0A/JIOB 32 BBINOJHEHHE NPAKTHYECKHX
3aganuii — 20

MakcumajibHOe KOJTHYeCTBO 0aJU10B 3a Ik3aMeH - 40
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