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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokost Ne 77 ot « 11 » 1 2017 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDenepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOrO cTaHmapra Beicmiero oOpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWMKa W HAHOAJIEKTPOHWKA, yTBepkaeHHoro 2015-03-12 rona,
paccCMOTpeHa W YTBEp)KIeHa Ha 3acemaHud Kadempbl «  » 20 roma, MpPOTOKOI
Ne .

Pa3zpaboTunku:
noreHT kagd. OO butnep JI. P.

3aBeayromuii ooecneunBaroniei kad.
(O] Tposn I1. E.

Pabouas nporpamMma cormnacoBana ¢ (pakyabTeToM, Mpo(UIHpyYIOLIeH U BRITycKatole kadeapamu
HAIpaBJICHUS MMOJTOTOBKY (CHEIUAILHOCTH).

Hexan ®OT Boponun A. 1.

3aBeqyroNInid BEITyCKAOIIeH Kad.

(OC) TposH II. E.
DKCHEPTHI:

MpeAcenaTesib METOIUYECKON
koMuccuu ¢akynprera 3T Yucroenmona U. A.

MpeAcenaTesib METOIUYECKON
Komuccuu Kagenpsr PO Yucroenosa 1. A.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
OOyueHHe CTYJEHTOB HaBBIKAM HMHXXEHEPHOTO TpyAa — O3HAKOMJIEHHE M paboTa ¢ 3JIeMEHTaMH
SNIEKTPOHHOM KOMIIOHEHTHOHM 0a3bl, M3yueHHEe M OTpabOTKa NPUEMOB MOHTaXa, MAHKU U COOPKH
HKCIEPUMEHTAIbHBIX 3JEKTPOHHBIX CXEM, YMEHHE I10JIb30BaThbCs HM3MEPHUTEIbHBIMU IMpUOOpamMu s
KOHTPOJISI pab0TOCIIOCOOHOCTH AIIEMEHTOB U COOPAHHBIX CXEM B LIEJIOM

1.2. 3agaum IMCHUIIITHHBI
— (opmupoBaHHEe HABBIKOB IPOBEICHUS DSKCIEPUMEHTAIBHBIX HCCIEAOBAHUI MaTepuasios,
MPUOOPOB U YCTPOMCTB U 00PAOOTKH MOTYUYEHHBIX PE3YJIbTATOB
— ¢dopMUpOBaHHWE HABBIKOB IIOATOTOBKM U MYOJIWYHOTO MPEICTABICHHUS PE3YJIbTaTOB
HCCIICTOBaHUM

2. Mecto qmucuuiuiaiabl B cTpykrype OITOII

JuctummHaa «Y4ueOHO-uccienoBarenbekas pabora B cemecrpe-1» (b1.B.JIB.4.1) otHOCHTCS K
Osoky 1 (BapuaTUBHAs 4acTh).

[IpeamecTByOMUMY ~ JUCUUIUIMHAMH, (DOPMUPYIOIIMMH  HadajbHBIC 3HAHMSA, SBISIFOTCA
clenyloluMe  JIUCUMIUIMHBL:  Maremaruka, Marepuansl  3JEKTPOHHOM  TexHUkKH, HayuHo-
uccreioBarenbekas pabora, [IpakThka MO TMONYyYEHHIO TMEPBUYHBIX MPOPECCHOHATBHBIX YMEHUU |
HaBBIKOB, B TOM YMCIIE NEPBUYHBIX YMEHUW M HAaBBIKOB HAy4YHO-UCCJIEIOBATEIBCKOW AESATEIBHOCTH,
[Tpuknagnas napopmarrka, TeopeTndeckre OCHOBBI ANIEKTPOTEXHUKH, DH3HKA.

[TocneayromuMu TUCHUILTMHAME SBISIOTCS: MeTposiorust 1 TexHuueckue uzmepenus, Oopadorka
pe3yibTaTtoB AdKcnepuMeHTta, IlnaHnupoBanue »skcnepumenta, IlpenaumiomHas mnpakTuka, YuyeOHO-
uccienoBarenbckas paboTa B cemectpe - 2, YueOHo-uccienoBarenbekas pabora B cemectpe-3, YuebHo-
HCCIIeIoBaTeNbCKask paboTa B ceMecTpe-4.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yyeHust JUCUUIUIMHBI HallpaBiieH Ha (GOpMUPOBAHUE CIEAYIOINX KOMITETEHIINH:

— OIIK-5 crmocoGHOCTRIO HMCHONB30BaTh OCHOBHBIE INPHEMBI OOpaOOTKM M TIPEICTaBICHUS
AKCIEPUMEHTAJIbHBIX IaHHBIX;

— TIIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BBIOMpaTh M PpEalHu30BbIBaTH Ha MPAKTUKE
3¢ (GEKTUBHYI0 METOJIMKY SKCIIEPUMEHTAIBHOTO HCCIIEJOBAHMSI TAPAMETPOB U XapaKTEPUCTUK MPUOOpPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK D3JEKTPOHMKM M HAHOIEKTPOHUKU pPAa3INYHOIO (YHKIHOHAIBHOIO
Ha3HA4YEHUS;

— IIK-3 TrOTOBHOCTBIO aHAJIW3UPOBaTb W CHUCTEMATU3UPOBATh PE3YIBTAThl MCCIEIO0BaHUM,
NPEJCTaBIATh MaTepyasbl B BUJI€ HAYYHBIX OTYETOB, MyOIMKAIMH, TPe3eHTaLHi;

B pesynbrare u3yyeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

— 3HaTh THUIBI CXeM (DJIEKTPUYECKHUE CTPYKTYpHbIE, (PYHKIMOHAIbHBIEC, MPUHLUIHAIBHBIE);
Ha3HaYeHMEe U NPUMEHEHHE IPUIOEB U (DIFOCOB AJIs MAMKH 3JEKTPOHHBIX CXEM, TEMIIEPATyPHbIE PEKUMBI
MaliKy KOMIIOHEHTOB 3JIEKTPOHHBIX CXEM; Ha3HaY€HWE M MPUHIUIBI pabOThl OCHOBHBIX M3MEPUTENbHBIX
npubOpoB (TeCTepbl, YAaCTOTOMEPHI, OCHUIIOrpadbl, aHANIMU3ATOPBl CIEKTpa); pa3jIMyHble METOJUKU
SKCHNEPUMEHTAJbHOTO HUCCIIEJOBAHUS IapaMeTpOB M  XapaKTepUCTUK MpUOOpPOB U  yCTPOWCTB
ANEKTPOHUKH; OCHOBHBIE NpHUEMbl 00paOOTKH 3KCIEPUMEHTAIBHBIX JaHHBIX; OCHOBHBIE CIOCOOBI
aHaJIM3a M CUCTeMaTH3alliH YKCIIepUMEHTaIbHON HH(pOpMaIy; TpeOoBaHUsI, IPEAbABIsEMbIE K hopMe U
COZIEpP’KaHUIO HAYYHBIX OTUYETOB, MyOTUKAIMHA, IPE3eHTaIHA;

— yMeTb YHUTaTh CXEMbl AJIEKTPUUYECKUE MPHUHIMIMAIbHBIE W MOHTa)XXHBIC, PacllO3HaBaTb M
XapaKTepU30BaTh 3JIEKTPOHHBIE KOMIIOHEHTHI CXE€M IO OOO3HAYeHUSIM Ha DJJIEKTPUUECKHX CXeMax H
MapKUpOBKaM;  TOJb30BaTbCs  M3MEPUTENbHBIMH  NpuOOpaMM  TpU  TNPOBEpPKE  COOPaHHBIX
AKCIEPUMEHTAJIbHBIX CXEM U YCTPOICTB; BbIOMpaTh Haubosee 3(pPEeKTUBHYIO METOAUKY HCCIIETOBAHMIA;
MCIOJIb30BaTh pa3iIMyHble IpHUeMbl 00pab0TKH SKCIEPUMEHTAIBHBIX JTAHHBIX; (OPMYIHPOBAaTh OCHOBHBIE
pe3ynbTarhl paboThl M OLEHUBATh UX 3HAYUMOCTH JUISl MPEACTABICHUS MaTepHalioB B BUAE OTUETOB U
MyOJIUKAIIHIA;

— BJaJeThb HaBbIKAMU pPAa0OTHl C HABECHBIM M IE€YaTHBIM MOHTAXXOM 3JEKTPOHHBIX CXEM;
HaBbIKAaMH PA3BOJKU CXEM I€YaTHOTO MOHTa)a C MPUMEHEHUEM COBPEMEHHBIX MPOrPAMMHBIX CPENICTB;
HaBbIKaMU palbOThl C U3MEPUTEIBHBIM 000pYI0BaHHWEM, HEOOXOIUMBIM Ul MPOBEACHHS UCCIEIOBAHUMN
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MapaMeTpoOB M XapaKTEPUCTHK MPHUOOPOB M YCTPOWCTB; MPOTPAMMHBIMH CPEACTBAMH il 00pabOTKH
9KCTIEPUMEHTANIBHBIX PE3y/IbTaTOB; HABBIKAMH aHAJIM3a M CHCTEMAaTH3aIlH PE3y/IbTaTOB UCCICIOBAHUN U
MPEICTABICHUS UX B PA3IMUYHOM BUJIE.

4. O0beM TMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OOmast TpyIOEeMKOCTh AMCIHUIUIMHBI COCTaBisieT 6.0 3a4eTHBIX €IMHULIBI M TMPEJCTaBICHA B
Tabmuue 4.1.
Tabnuna 4.1 — Tpy1oeMKOCTh AUCIUIUIMHBI

Bunbl yueOHOM nesaTenbHOCTH Bcero yacos Cemectpsl

4 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 102 102
[TpakTrueckue 3aHATHS 102 102
W3 HUX B MHTEpAaKTUBHOU opme 10 10
CamocrostenpHas padbora (Bcero) 114 114
ITonroroBka K MpakTUYECKUM 3aHATHAM, CEMUHApaM 114 114
Bcero (6e3 sx3ameHa) 216 216
OO0miast Tpy10eMKOCTh 4 216 216
3auetHsle Eqununnsl Tpynoemkoctu 6.0 6.0

5. ConepxaHue TMCHMILIUHBI

5.1. Pa3aennl IUCHMIIIMHEBI M BHALI 3AHATHH
Pa3znenbl AMCHUIUIMHBI U BUBI 3aHATUNA TTPUBEACHBI B Ta0uIe S.1.
Tab6muna 5.1 — Pa3gesnsl AUCHUIUIMHBL U BUIBI 3aHATUIA

[Ipaktnue CamocTos
Bcero dopmupyemble
Haszganus pa3aenoB IUCIHUIIINHBI CKHUe TeJILHAS
qacoB KOMIICTCHIINH
3aHATHS ~ paboTa
4 cemectp
1 Marepuaisl ¥ 2J1EMEHTHI JIEKTPOHHON TEXHUKHU 38 48 86 OIIK-5, TIK-2,
[1K-3
2 UccnenoBanue napaMeTpoB NpruOOpPOB U 64 66 130  OIIK-5, I1K-2,
YCTPOICTB I1K-3
Utoro 3a cemectp 102 114 216
Hroro 102 114 216

5.2. Conep:kanue pa3iesioB IMCUMILTAHBI (10 JIEKIUSIM)
He npenycmorpeno PYII

5.3. Pa3gesbl AMCHMINIMHBI M MEKIMCHMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMH (TPeAbITy IIUMHU)
H o0ecrieynBaeMbIMU (MOCJIEYHOIIUMH) TUCHUILIMHAMHA
Paznensl qUCIUTIIIMHBI M MEKIUCITUTIIMHAPHBIC CBSI3M C 00CCIICUMBAIONIUMU (TIPEABITYIIUMHA) U
obecrnedrnBaeMbIMHU (ITOCIEAYIOMIMMHI ) TUCHUTUTHHAMH TIPEICTABICHBI B TabmuIe 5.3.
Tabnuma 5.3 - Pa3zaens! AUCHUIUTMHBL U MEXAUCITUTUTHHAPHBIE CBS3H
No paznienoB JaHHOW JUCHUILIMHBIL,
JJI1 KOTOPBIX H€O6XO,I[I/IMO HU3Yy4YCHUC
00€eCIIeYNBAIOIINX U
obecreunBaeMbIX JUCIUILUINH

1 2

Haunmenopanue JUCHUTLIINH

[IpenmecTByronme JuCHUIIITMHBI

1 Maremaruka + +

CornacoeaHa Ha noptane N2 13059




2 Marepuaisl 3EKTPOHHON TEXHUKHU + +

3 HayuHo-uccnenoBarenbckas paboTa + +

4 TIpakTHKa O MOTYYEHUIO IEPBUYHBIX MPO(PECCUOHATBHBIX
YMEHUI 1 HAaBBIKOB, B TOM UHUCJIE€ IEPBUYHBIX YMEHHUI U HABBIKOB + +
HAy4YHO-HMCCIIE0BATEIbCKON EATENBHOCTU

5 Ilpuknannas napopmaruka + +
6 TeopeTnyeckre OCHOBBI AIEKTPOTEXHUKHU + +
7 dusnka + +

[locnenyromuye AUCUUILTUHBI
1 MeTposiorusi U TEXHUYECKHUE U3MEPEHUS

2 O6paboTKa pe3ynbTaTOB SKCIIEPUMEHTA

3 [InanupoBaHMEe SKCIIEPUMEHTA

4 TlpenauniaoMHas MpaKTHKa

5 YueOHo-uccienoBarenbckas pabora B ceMecTpe - 2

6 YueOHo-HccaenoBarenbckas pabora B cemectpe - 3

+ 4+ 4+ + + o+ o+

+ + + + o+

7 YueOHo-uccaenoBareiabckas pabora B cemectpe - 4

5.4. CooTBeTcTBHE KOMIIETEHUMH, (JopMHUPYyeMbIX IPH U3YYEeHUH TUCHHUILIUHBI, 1 BUOB 3aHATHII
CooTBeTCTBUE KOMIIETCHIIMM, (OPMHUPYEMBIX TMPU H3YyYEHUU AUCIHUIUIMHBI, U BUIOB 3aHATHI
MPEACTABICHO B Tabnuie 5.4
Tabmuua 5. 4 — CooTBeTcTBUME KOMIETEHUMM W BUJOB 3aHATHH, (POpMHUpYEeMBIX NIpU H3Y4YEHUU
JUACIUATUTHHBI

Bune! 3ansatuit

Komnerenmun [IpakTrnueckue CamocrosTenbHas DOopMbI KOHTPOJIS
3aHSATHUS pabota
OIIK-5 + + CobecenoBanne, Onpoc Ha 3aHATHUSX,

BricTynuienue (10k1aa) Ha 3aHATUU

ITK-2 + + CobecenoBanne, Onpoc Ha 3aHATHUSX,
BricTynuienue (10k1aa) Ha 3aHATUU

IK-3 + + CobGecenoBanue, Onpoc Ha 3aHATHUSX,
BricTyrmienue (10knaa) Ha 3aHATUU

6. UaTepakTUBHBIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUeHUsI
TexHONMOoruM MHTEPAaKTUBHOIO OOy4YeHHs MpH pa3HbIX (opMax 3aHATUN B Yacax IMPHUBEAEHbHI B
Tabmuie 6.1
Tabnuua 6.1 — TexHOIOrMH UHTEPAKTUBHOTO OOYYEHHMsI IPU Pa3HbIX (popMax 3aHATHI B yacax

I/IHTepaKTI/IBHLIC MPaKTUYCCKHUC

Mertoasl Bcero
3aHATUA
4 cemectp
Mo3srosoi mrypm
Pemenune CUTyallUOHHBIX 3a1a4
[Ipe3eHTanu ¢ UCMOIB30BAHUEM CIIAIIOB C
00CyXIeHHEM
Hroro 3a cemectp: 10 10
Hroro 10 10
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7. JIabopaTropHbie padoThI
He npenycmorpeno PYII

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
Temarnka MpakTHYECKUX 3aHATUN (CEMUHApPOB) MPUBEACHO B Tadmuie 8.1.
Tabnuma 8. 1 — Temarrka npakTHUECKUX 3aHATHN (CEMHUHAPOB)

Tembl NPaKTUYECKUX 3aHATHI Tpyno- dopmupyembie
Haspanus pasnenos P Py PMHPY
(cemuHapoB) €MKOCTh, 4.  KOMITCTCHITH
4 cemectp
1 Marepuabl U 3JIEMEHTBI CoBpeMEHHbIE MaTepUalibl, IPUMEHSEMbIEC 6 OIIK-5, I1IK-3
IEKTPOHHON TEXHUKHU B JICKTPOHHOU TEXHUKE.
Knaccugukamus, MapkupoBKa U 8
OCHOBHBIE XapaKTEPUCTUKU PE3UCTOPOB U
KOH/JICHCATOPOB.
Knaccudukanus, MapkupoBka 12

IIOJTyTIPOBOAHUKOBBIX IPUOOPOB U
UHTErPAIBHBIX MUKPOCXEM

@nroChl U IPUIIOH, IPUMEHSIEMBIE B 6
AJIEKTPOHHOM TeXHUKe. bezonacHbie
METO/BI pabOTHI C MasIIbHBIMU CTAHIUSMU
Y U3MEPUTETHbHBIMU TPHUOOpaMHU.

AHaorosbie U UPPOBBIC 6

U3MEpUTENbHbIE TPUOOPHI.

Htoro 38
2 UccnenoBanue napameTpoB  [lmaHupoBaHue 3KCIEPUMEHTOB MO 12 OIIK-5, TIK-2
npuOOpPOB U YCTPOICTB HCCJIEJIOBAHUIO NTAPAMETPOB

U3TOTOBICHHOIO yCTpoiicTBa. Bribop u
HN3YYCHHUE UBMCPUTCIIBHOT'O
00opy10BaHusl.

N3yyeHne METOANK 3KCIIEPUMEHTAIIbHBIX 12
paborT, peacTaBIeHs 1 00pabOTKH
PE3YJBTaTOB.

N3mepenns napaMeTpoB MaTepHUalIoB U 12
YCTPOMCTB.

AmHnanus, cucremaruzaius u o0padoTka 8
pE3ynbTaTOB HKCIIEPUMEHTOB.

Cucremarusanus 1 opopmiIeHHue 8
pE3yNbTaToOB, NOATOTOBKA MaTEpPHAJIOB B
BU/JIE OTYETA.

[ToAroToBKa yCTHOTO BBICTYIUICHUS U 6

Npe3eHTAIUH.

[TyOGnuaHas 3amuTa oT4eTa 1Mo yaeOHo- 6

HCCJIEZIOBATENbCKOM paboTe.

Htoro 64
Hroro 3a cemectp 102

9. CamocrosiTeibHasA padoTa
Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH MTPE/ICTABICHbI B
tabmuue 9.1.
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Tabnuma 9.1 - Buabl caMOCTOATEIbHON pabOTHI, TPYA0EMKOCTh U (JOPMHUpYEMbIe KOMIIETCHLIUU

dopmupye
) Tpyo- pMHpY
BI/IZ[BI CaMOCTOATCIIBHOU MBIC
HaSBaHI/Iﬂ pa3aciioB C€MKOCTB, (DOpMLI KOHTPOJIA
paboThI 4 KOMTICTCHI]
) 7071
4 cemectp
1 Marepuainsl u sneMeHTsl [loaroroBka k 10 OIIK-5, Beictymienue (J1o0kaan)
ANEKTPOHHOM TEXHUKHU MPAKTUYECKUM 3aHATHIM, I1K-3, Ha 3aHSITHH,
ceMHHapam I1K-2 Onpoc Ha 3aHATHSX,
ITonroroska k 10 Cobecenosarue
MPaKTUYECKUM 3aHATHSIM,
ceMUuHapaMm
[ToaroroBka k 12
MPAKTHYECKUM 3aHATHIM,
CeMHHapaM
ITonroroska k 10
MPaKTUYECKUM 3aHATHSIM,
ceMUHapaM
[ToaroroBka k 6
MPaKTUYECKUM 3aHATHSIM,
ceMUHapaM
Hroro 48
2 UccnenoBanue [TonroroBka k 12 OIIK-5, Beictymienue (1okan)
napamMeTpoOB MPUOOPOB U MPAKTUUYECKHUM 3aHATHSIM, [1K-2, Ha 3aHATHH,
YCTPOMCTB CeMUHapam I1K-3 Ormpoc Ha 3aHATHSX,
[ToaroroBka k 12 Cobecenoparue
MPAKTHYCCKUM 3aHATHSM,
ceMuHapaM
ITonroroska k 12
MPAKTHYECKUM 3aHITHIM,
ceMUHapaM
ITonroroska x 8
MPAKTHYCCKUM 3aHATHSIM,
ceMuHapaM
ITonroroska x 8
MPAKTHYCCKUM 3aHATHSIM,
ceMuHapaM
IToxroroBka k 6
MPAKTHYECKUM 3aHATHSM,
ceMUHapaM
ITonroroska k 8
MPAKTHYCCKUM 3aHATHSM,
ceMUuHapaMm
Htoro 66
Hroro 3a cemecTp 114
Hroro 114
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10. KypcoBasi padora (IpoekT)

He npenycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa J1Jisl OEHKHU YCIIeBAeMOCTH CTYICHTOB

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI
Tabmuna 11.1 — banbHbIe OIICHKH 7151 2JIEMEHTOB KOHTPOJIS

. N MaxkcuMalibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl yueOHOI 0as 3a nepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
JESITENbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemecTp
BeicTymnenue (nokiazn) Ha 10 12 24 46
3aHATUU
Onpoc Ha 3aHATUSIX 8 10 26
CobecenoBanue 12 8 28
Htoro makcumym 3a 26 32 42 100
nepuos
Hapacraromum ntorom 26 58 100 100
11.2. IlepecyeT 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[lepecuer 0amIoB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpeacTaBiieH B Tabmuie 11.2.
Tabnuua 11. 2 — Ilepecyet 0anyoB B OLIEHKH 32 KOHTPOJIbHBIE TOYKU
bayel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka
> 90% ot MakcuMalibHON cyMMBbI OaioB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMbl OaiioB Ha nary KT 4
Ot 60% 10 69% ot MakcumanbHOK cymMMbl OaisoB Ha gaty KT 3
< 60% oT MakcuManbHOU cymMMbI OastoB Ha aaty KT 2

11.3. Ilepecuetr cymMMbI 02/1710B B TPAAUIIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl OaIOB B TPAJULMOHHYIO M MEXIYHApOIHYIO OLICHKY IPEICTaBJIEH B TaOIUIE

11.3.
Tabmuua 11. 3 — Ilepecyer cymMbl 6aJUI0B B TPAIULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY
Htorosast cymma 0ansos,
Onenka (I'OC) YYHUTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85 -89 B (ouens xoporiio)
4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74 D( )
TIOBJIETBOPUTEIBHO
y N | 65 - 69 Y P
TIOBJIETBOPUTENHLHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (1eynoBIIeTBOPHTEHHO) (HE Hwmxe 60 6ammos F (meynoBneTBOpHUTEIBHO)
3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE 00ecredeHre JUCHMIITIMHBI

12.1. OcHoBHas aUTEpaTypa
1. butnep JI.P. Marepuanbl U 31€MEHTHI 3JIEKTPOHHOM TeXHUKH. YueOHoe mocobue. — ToMmck:
TYCVYP. 2007 — 212 c. (manuune B 6ubnmoreke TYCVYP - 47 7k3.)
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12.2. lonosHuTEIbHAS JIUTEPATYPa
1. DOnexrporexHUYEeCKHe Marepuainbl U u3aenus: cnpaBounuk / . . Amues, C. I. Kanranosa. -
M. : PaguoCodr, 2005. — 350. (mannuue B 6ubmuorexke TYCVYP - 51 5k3.)
2. TlaBnoB B.H. CxemoTexHMKa aHAJIOTOBBIX DJIEKTPOHHBIX YCTPOMCTB: ydeOHOE MocoOue s
By30B / B. H. IlaBnoB. - M.: Akagemus, 2008. — 287 c. (nanuuue B 6udnnoreke TYCYP - 26 3k3.)
3. MyxaueB B.A. [IlnanupoBanre u 06paboTKa pe3ynbTaToB dKCIIEpUMEHTa: Y4ueOHoe mocodue /
B. A. Myxaues - Tomck : TYCVYP, 2007. - 116 c. (mHanmuuue B 6udmuoreke TYCVYP - 49 xk3.)

12.3 YueOHO-MeTOOHYIECKHE ITOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOANYeCKHe MOCo0Us
1. XaruwmkoB B.U., HlytenkoB A.B. YueOHbI npakTuKyM 10 pabounm npodeccusim. YueOHOe
nocobue. TYCVYP, 2007, 90c. (manuuue B 6udmuoreke TYCVYP - 65 3k3.)
2. P.M.Kanuneuu, JI.P.burnep. KonaeHcaropsl u pesucropsl. Meroaudeckoe mocodue s
camocrosaTenbHOi padoThL.- Tomck: TYCVYP. 2005. — 51 c. (manuune B 6ubnmorexke TYCVYP - 46 3k3.)

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOUSA JIsl JIMI] C OTPAHNYEHHBIMH BO3MOKHOCTAMHU 310POBbS

Y4eOHO-METOMYECKIE MaTeprabl I CAaMOCTOSATEILHON M ayTUTOPHON paboThl 00y4aroOImIuXCs
W3 YKClia HHBAJIUIOB MPEIOCTABISIOTCS B (opMax, aJaliTAPOBAHHBIX K OTPAHUYCHUSM UX 370POBBS H
BOCIIPHUATHS HHPOPMAITUH.

JLJis1 11 ¢ HAPYIIeHUSIMU 3PeHUs:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B MIeYaTHOU (hopMe YBETUUEHHBIM MIPUPTOM.

JlJis1 JINI ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe 3IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

JIst Jid1 ¢ HApYLIeHUSIMH OTIOPHO-ABUIaTeILHOIO aNnapara:

- B (popme 3IEeKTPOHHOTO IOKYMEHTA;

- B TIeYaTHOU (hopMme.

12.4. Ba3bl JaHHBIX, HHPOPMANHOHHO-CIIPABOYHbIE, TOMCKOBBIE CUCTEMbI H TpedyemMoe
nporpaMMHoe odecneyeHue
1. baza nannsix IRIC (Information Resources of Inorganic Chemistry) mo cBoiicTBam Marepua-
JIOB 3JeKTpoHHOM TexHuku — http://iric.imet-db.ru
2. OOpasoBarenbHbIil mOpTan yHuBepcuTeta - http://portal.tusur.ru
3. DnekrponHo-6ubIMOTEUHas cuctema “Jlanp” - http://e.lanbook.com

13. MarepuanbHO-TeXHH4YECKOe O0ecreyeHue JUCHMIIAHbI
13.1. O0uue TpedOBaHKSI K MATEPHATbHO-TEXHHYECKOMY 00ecredeHUuI0 JUCIUTIMHBI

13.1.1. MatepuajibHO-TEXHHYECKOe oOecnevyeHue I NPAKTHYEeCKUX 3aHATHI

Jlis mpoBeieHHs TPAKTUYECKUX 3aHATHH MCIONIb3yeTcsl yueOHas aynuTOpHsl, PacloIoKeHHas! 110
aapecy 634034, Tomckast obnacth, I. Tomck, Bepmmnauna ymuma, n. 74, 1 srax, aym. 119. Cocras
o0opynoBaHusi: yueOHas MeOelb; OCKa MarHUTHO-MapKepHas; MPOEKIMOHHOE 000pYyIOBaHME; 3KpaH;
kommbloTepel kinacca He Hwke [IOBM INTEL Celeron D336 2.8ITu. - 4 wmr HWcenonssyercs
JUIIEH3MOHHOE TpOrpaMMHOe olecneueHue, mHakeTbl Bepcueld He Hmxke: Microsoft Windows XP
Professional with SP3; Microsoft Office Visio 2010; MathCAD 13. M3mepuTenbsHOE ¥ TEXHOIOTHIECKOE
00OpyIOBaHUE: TEPAOMMETP; OCIHHIUIOTpad; NPUOOPHI I W3MEPEHUs WHIYKTHUBHOCTH, EMKOCTH,
COIIPOTHUBIICHHS, TEMIEPATypbl; TE€HEPaTOp HUMITYJIbCOB; OINTHYECKHE MMKPOCKOMBI; HM3MEPHUTEIbHbIN
KOMIUIEKC JIJISl HCCIIEIOBAHMS TPOOOST TUAIIEKTPUKOB; Ta00paTOpHBIE TIEUH.

13.1.2. MarepuaJibHO-TeXHHYECKOe o0ecredyeHue I CaMOCTOSATeJIbHOM padoThl
st camocTosTenbHOM pPabOThl HCMONB3YeTCsl y4ueOHas ayauTopusi (KOMIBIOTEPHBIN Kiacc),
pacnonoxeHHas no azapecy 634034, r. Tomck, yin. Bepmumnuna, 74, 1 srax, ayn. 100. Cocras
obopynoBanus: yueOHast mebens; kommnbioTepsl kinacca He Hibke [I9BM INTEL Celeron D336 2.81T. - 4
mrt.; kommbioTepbl moakmodeHsl kK ceth MHTEPHET u obGecrneynBaroT JOCTYN B AJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHYIO CpEy YHUBEPCUTETA.
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13.2. MarepuajibHO-TeXHHMYECKOe o0ecneyeHne TUCUUIIMHBI JIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MOKHOCTSIMHU 310POBbSI

OcBoenne nucuuruinabl unamMu ¢ OB3 ocyiecTBasSeTcsl ¢ UCTIOIB30BAaHUEM CPEACTB OOYUYCHHS
001Iero ¥ CHeralbHOTO Ha3HAYCHHUS.

[Ipyu o0OydyeHHHM CTYIEHTOB ¢ HAPYLWIEHHSIMM CJyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOIICH anmaparypbl, MYIbTUMEAUMHBIX CPEACTB W JPYIHMX TEXHUUYECKHX CPENICTB
npuemMa/mepenadu yueOHOH MH(POPMAIMK B JOCTYIHBIX (OpMax JUIsl CTYIEHTOB C HApYIICHUSIMH CIIyXa,
MOOUIIBHOM CHUCTEMBI OOYy4YEeHHs] IJIsl CTYACHTOB C WMHBAJIUIHOCTHIO, MOPTATUBHOW WHAYKIIHMOHHOU
cHCTEeMBbl. YueOHas ayIuTopusi, B KOTOPOH OOydaloTCsl CTYIEHTHI C HapylIeHHEM cllyxa, 00opyaoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAMOTEXHUKOM, BUJICOTEXHUKOW, SJIEKTPOHHOU JOCKOM, MYIbTUMEIUINHOMN
CUCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € HAPYUIEHUSIMH 3PEHHUSIMH TPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKIIMOHHBIX M YICOHBIX ayAUTOPHIX BO3MOKHOCTH IMPOCMOTPA YAAICHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM cjlaiiia Ha 3KpaHe) MpY MOMOIIH BUCOYBEITUUYUTENEH IS YIaJeHHOTO IPOCMOTpa.

[Tpu 0Oy4eHHH CTYICHTOB ¢ HAPYLIEHUSIMH OMOPHO-ABHUIATEJBLHOI0 anmapara HCIOIL3YIOTCS
aJbTEpPHATUBHBIE YCTPONCTBA BBOJAA MHGOpMAIMU U APYrUe TEXHUYECKUE CPEICTBa MpueMa/mepenadu
yueOHOU MHGOpMAIMU B JOCTYIMHBIX (OpMax s CTYIEHTOB C HAPYIICHUSMU OIIOPHO-IABUTATEIHHOTO
anmnapara, MOOUIILHOM CUCTEMBbI O0yUYEHUS TS JIIOACH ¢ MHBAIHIHOCTBIO.

14. ®oH/1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TpeOOBaHMSA K GOHAY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHAAlUN
@DOHJT OLICHOYHBIX CPEJCTB M THUIIOBBIE KOHTPOJIbHBIE 33JaHUS, HCIOJb3yeMbI€ ISl OLIEHKH
Cq)OpMHpOBaHHOCTI/I U OCBOCHHA SaerHJIeHHI)IX 3a I[HCHHHHHHOﬁ KOMHGTGHHI/II;'I HpI/I HpOBeIIeHI/II/I
TEKyIIel, TPOMEKYTOUHOMN aTTeCTalluu MO0 JUCIUILTUHE PUBEACH B MIPHIOKEHUU K pabodeil mporpaMme.

14.2 Tpe6oBaHusi K (pOHIY OLIEHOYHBIX CPEICTB JJIs JIMI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS
I[J'ISI CTYZ[GHTOB C HUHBAJIUMIHOCTBHIO HpCIIYCMOTpeHI)I JOOITOJIHUTCIBHBIC OIICHOYHBIC CpeIICTBa,
NepeveHb KOTOPhIX YKa3aH B TaOJHUIIE.

Taﬁ.lmua 14 — I[OHOJIHI/ITGJIBHBIC cpeacrea OUCHUBAHUA JISI CTYIC€HTOB ¢ UHBAJIUIHOCTBIO

BI/II[I)I JOINIOJTHUTEIBbHBIX OLICHOYHBIX q)OpMI)I KOHTPOJIA U OLICHKHN

Kareropuu ctyneHToB
CPEACTB pe3ynbpTaToB 00y4YeHUs

TecTbl, MMCbMEHHBIE CAMOCTOSITEIbHbBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTpPOJIbHBIE Pa0OTHI

[IpenMy11eCTBEHHO TUCHMEHHAs
IIPOBEpPKA

C HapymeHusaMu
ciyxa

C napymenusimu  CobecefoBaHue 1Mo Bompocam K 3a4eTy, [IpeuMyInecTBeHHO yCcTHas MpoBEpKa

3peHUs OIPOC M0 TEPMUHAM (MHIUBUYaTbHO)
C HapymeHusaMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOpHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AUCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHBIE pabOTHI, BOIPOCHI K METOAMHU
anmapara 3a4eTy
C orpannuenusmu o TecThl, MUCEMEHHBIE CAMOCTOSITENIbHbIE [Ipenmy1iecTBEHHO IPOBEPKA
00IIEeMEeTUITUTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOAAMH, UCXOS U3 COCTOSIHUS
MTOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI =~ 0OYYaIOILIErocss Ha MOMEHT NMPOBEPKH

14.3 MeToanuyecKkue peKOMEHIALMH 10 OLIEHOYHBIM CPEACTBAM JISA JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI
Hns crynentoB ¢ OB3 mnpenycmarpuBaercst noctynHas ¢(opMa MpeaoCTaBiIeHHs 3aJaHuil
OLICHOUHBIX CPEJCTB, @ UMEHHO:
— B Ie4aTHoOM (opme;
- B Me4aTHOU (hopMe C YBETMUEHHBIM LIPUPTOM;
— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;
- METO/IOM YTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;
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- NpeaAOCTABJICHUC 3aJaHUsl C UCITIOJIb30BAHUCM CYpAOIICPCBOAA.
CTYI[GHTaM C MHBAJIMJHOCTBIO YBCIIMYMUBACTCA BPCMS Ha NOATOTOBKY OTBCTOB Ha KOHTPOJIbHBIC

BONpOCHL. {151 Takux CTyIEHTOB NpeaycMaTpuBaeTcsl AOCTyMHas ¢opMma MPeJoCTaBIEHUS OTBETOB Ha
3a/1aHus], a UMEHHO:

- INICEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Tponienypa olneHHBaHUS PE3YJAbTATOB OOYYEHHUS WHBAIUAOB MO JUCLUUIUIMHE TPETyCMaTpUBACT
npesocTaBieHne nHpopManruu B popmax, aJaTHPOBAHHBIX K OTPAHUYEHUSIM X 37I0POBBS X BOCIIPUSATHS
uHpOpMaLUH:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

— B IIe4aTHOW (hopMe YBETUUEHHBIM HIPHUPTOM.

JI1s1 1M1 ¢ HAPYLIEHUsIMM CJIyXa:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopMme.

JI1s1 JIMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B ()OpME INEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

HpI/I HCO6XOI[I/IMOCTI/I JJIA o6yqa}oumxc;1 C UHBAJIMJHOCTBIO IMMpoHcAypa OUCHUBAHUA PC3YIIbTAaTOB
O6yT-I€HI/I$I MOXKET IMPOBOAUTHCA B HECKOJIBKO 3TAIIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) sBisieTcs MPUIOKEHHEM K pabdodeil mporpaMMe ITUCIUTILUIMHBI
(pakTUKH) U TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepUaIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOJOB UX MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
JUTSE U3BMEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAHOBIIGHHBIX PE3YJILTaTOB O0YUCHHS.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIIMH CTYICHTOB.

[TepedeHb 3aKperICHHBIX 32 TUCIUTIINHOMN (MPAKTUKON) KOMITETEHIIUHA MTPUBECH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTUITMHON KOMIIETEHIIUN

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETEHIIUI

OIIK-5 CIOCOOHOCTBIO UCIOIb30BAaTh OCHOBHBIE JloKeH 3HaTh TUIIBI CXeM (AIIEKTpUYECKHe
npreMbl 00pabOTKU U MPEICTABICHHS CTPYKTYpHBIC, (YHKIIMOHAIbHEIE,
JKCIEPUMEHTAIIBHBIX TaHHBIX NPUHIUNNATIBHBIE); HA3HAYECHUE U

[1K-2 CIIOCOOHOCTBIO APIYMEHTHUPOBAHHO BHIOUPAThH U TPUMCHCHUC TIPHIIOCE 1 (pmocos ans
peanu30BbIBaTh Ha MPAKTUKE Y3PPEKTUBHYIO TAKH SICKTPOHHBIX CXCM,
METOIHKY SKCIIEPHMEHTAIBHOTO HCCIeNoBaHms | o CPATYPHBIC PEAKIMBI IANKH
IMapaMeTPoB U XapaKTEPHCTHK IPHOOPOB, cxeM, o HOHCHTOB JICKTPOHHBIX CXCM,
YCTPOWCTB M YCTaHOBOK JIEKTPOHMKHU U HASHASCHHE M IIPHHIAIIEL A0OTHL
HAHODIIEKTPOHHKH PA3THIHOTO OCHOBHBIX U3MEPUTENIbHBIX IPUOOPOB
(byHKITHOHATBHOTO HA3HAUCHH (TecTepbl, YaCTOTOMEPBHI, OCHMILIOTPadBbI,

aHAJIM3aTOPbI CIIEKTPA); pa3IuyHbIe
[1K-3 TOTOBHOCTBIO aHAJIU3UPOBATh U

CHUCTEMAaTU3UPOBATh PE3YNbTATHI HCCIEIOBAHUM,
IIPEICTAaBIIATh MAaTepUalIbl B BUAEC HAYYHBIX
OTYETOB, yOIMKalUi, Ipe3eHTalul
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METOAMKH IKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHUS TapaMeTPOB U
XapaKTePUCTUK MPUOOPOB U YCTPOUCTB
ANIEKTPOHUKH; OCHOBHBIE IPUEMBI
00pabOTKH IKCIIEPUMEHTATIBLHBIX JTAHHBIX;
OCHOBHBIE CIIOCOOBI aHANIN3a U
CUCTEMAaTHU3ALIUU IKCIIEPUMEHTAIbHON
uHpopMaluu; TpeboBaHUS,
npeabsaBisieMble K (opMe U COEPKaHUIO
Hay4YHBIX OTYETOB, MyOJIHKaIHil,
MIPE3EHTALN;

JloiKeH yMeTh YnTaTh CXEMbl
ANIEKTPUYECKUE PUHIUIHAIBHbIE U
MOHTa)KHbI€; PacllO3HABATh U
XapaKTepU30BaTh AEKTPOHHBIE
KOMIIOHEHTBI CXeM [0 0003HAYEeHUAM Ha
ANIEKTPUYECKUX CXEMax U MapKUPOBKAM;
MOJIb30BATHCSI U3MEPUTEIBbHBIMU
npuOopaMu MpH MPOBEpPKE COOPAHHBIX
HKCIEPUMEHTAJIbHBIX CXEM U YCTPOUCTB;
BbIOMpaTh Hanbosee 3(hHEeKTUBHYIO
METOAMKY MCCIIEJOBAHNI; NCIIOJIb30BaTh
pa3ianyHble npuemMbl 00paboTKn
HKCIIEPUMEHTAIBHBIX JIaHHBIX;
(bopMynMpoBaTh OCHOBHBIE PE3YIILTAThI
paloThI U OLIEHUBATh UX 3HAYUMOCTD IS
MPEJICTaBICHUS MaTepUajoB B BUJIE
OTYETOB U MyOJIUKALNH ;

JlomkeH BIaeTh HaBBIKAMHU pabOTHI C
HaBECHBIM U ME€YaTHBIM MOHTAXOM
AIIEKTPOHHBIX CXEM; HaBbIKaMH Pa3BOAKHU
CX€M II€YaTHOI'0 MOHTaXa C IPUMEHEHUEM
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COBPEMEHHBIX TPOrPAMMHBIX CPECTB;
HABBIKAaMH PaOOThI C U3MEPHUTETHLHBIM
000pynoBaHuEeM, HEOOXOAMMBIM JIJIS
MIPOBEICHHSI HCCIICIOBAHUI TapaMeTPOB U
XapaKTEepPUCTUK MPUOOPOB U YCTPOUCTB;
MPOTPaMMHBIMH CPEICTBAMU IS
00pabOTKH AKCIIEPUMEHTATBHBIX
PE3yNbTaTOB; HABBIKAMU aHAIIN3a U
CUCTEMaTHU3allu1 Pe3ylIbTaTOB
UCCJIEIOBAHUN U NIPEACTABICHUS UX B
pa3IMYHOM BH/IE.

OO01re XapakTepUCTUKU MOKa3arejael U KPUTEpUEB OLIEHMBAHUS KOMIETEHLIMH Ha BCEX 3Tamax

MIpUBEEHBI B TAOIUIIE 2.

Tabnuma 2 — O6mue XapakTepUCTHKH MOKa3aTeleid 1 KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIHIA MO Taram

Tlokazarenu u
KpUTEpUU

3Harb

Ob6namaer pakTUYECKUMU
U TEOPETUUCCKUMHU
S3HAaHUAMU B IIPCACIIax
U3y4aeMoil 001acTH ¢
INOHUMAHHUEM I'PAHUIL]
IPUMEHUMOCTH

OTu4HO (BBICOKHI
YPOBEHB)

Xoporo (6a30Bb1id | 3HaeT (HaKThI, IPUHIIHIIE,

YMmern

OO6namaer AUara3oHOM
NPAaKTUYCCKUX YMCHUH,
TpeOyeMBbIX I Pa3BUTHS
TBOPYECKUX PEIICHHIHA,
abcTparupoBaHus
npobiem

OOiagaer quana3soHoM

Bnaners

KonTponupyet padory,
MIPOBOJIUT OLICHKY,
COBEPILIEHCTBYET IEHCTBUSA
paboThI

beper oTBETCTBEHHOCTSH 3a

YPOBEHbB) npolieccol, oomue NPAaKTUYECKUX YMEHUH, 3aBeplICHHE 33/1a4 B
MIOHATHS B Mpeenax TpeOyeMbIX ISl PELICHUsI  MCCIIeIOBaHUH,
u3y4yaemoil obiactu OIpeJIeJIEHHBIX MPO0JIeM B  MPUCIOCAOIMBAET CBOE

00J1aCTH UCCIIEAOBaHMS MOBEJICHUE K
00CTOsITELCTBAM B
pelieHnn npoodaem

VnosnerBopurensH O6nagaer 6a30BbIMU OO6nagaeT OCHOBHBIMHU PaboTaer npu npssmom

0 (MOpOTroBBIN OOLIMMH 3HAHUSIMU YMEHUSIMH, TpEOyEeMbIMH  HaOJIIOJCHUH

YPOBEHbB) JUISL BBITTOJIHEHUSI TPOCTBIX

3ajaq
2 Peanu3anmus KoMneTeHUun
2.1 Komnerenuus OIIK-5
OIIK-5: crnocoOHOCTBIO HCHOJB30BaTh OCHOBHBIE IPHEMbl OOPaOOTKHM W TpPEACTaBICHUS

OKCIICPUMCHTAJIBHBIX JJaHHBIX.

I[J'IH q)OpMI/IpOBaHI/ISI KOMIICTCHIIUH HeO6XO,Z[I/IMO OCYHICCTBUTD PAO TAIIOB. OTaIbl (I)OpMI/IpOBaHI/ISI
KOMIICTCHIOHNHU, MNPHUMCHACMBIC [JII O3TOTO BHJbI 3aHATHH U HCIIOJIB3YEMBIC CpCACTBA OLCHHWBAHUA

MpeICTaBICHbI B Tabnuiie 3.

Tabmuma 3 — Oranbl GopMUPOBAHUS KOMIIETCHIIUH M UCTIOIB3YEMbIE CPEICTBA OLICHUBAHUS

CocraB 3HaTh
ConepxaHue OCHOBHBIE MIPHUEMBI
JTaIoB 00paboTKH

IKCITEPUMEHTATBHBIX
AHHBIX

YmMmeTn

MPUMEHSITh OCHOBHBIC
npuemMbl 00paboTKH
AKCTIEPUMEHTATBHBIX
JTAHHBIX B PA3JTUYHBIX
CUTYaIHsX

Bnaners

HaBbIKaMH paboTHI ¢
POrpaMMHBIMU
cpencTBaMu 00paboTKU
uHpOpMaLUU

Bunsl 3austuii e lHTEpakTUBHBIE
MPAKTUYECKUE 3aAHATHUS;

e [IpakTnueckue
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e lHTEepakTUBHBIE
MIPAaKTUYECKUE 3aHATHS;
e [IpakTnueckue

e lHTepakTUBHBIC
MPaKTUYECKUE 3aHATHUS,
e CamocrosTenbpHas
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3aHATHS; 3aHATHS; pabora;

e CamocrosiTenabHas e CamocrosiTenabHas

pabora; pabora;
Hcnonb3yemble e Omnpoc Ha 3aHATHSX; e Omnpoc Ha 3aHATHSIX; e Brictymienue
CpeAcCTBa e BricTymienue e BricTymienue (moKIam) Ha 3aHATHH,
OLICHUBAHMS (loxJaz) Ha 3aHATUY; (oKJIan) Ha 3aHATHH; o JluddepenupoBaHHsl

e CobOecenoBanue; e CobOecenoBanue; 1 3a4er;

e JlubdepenuupoBanusl o JIuddepeHnrpoBaHHbI

i 3a4er; 1 3a4er;

@opMylIMpoBKa I0Ka3aTeled M KPUTEPUEB OLICHUBAHUS JIaHHOM KOMIIETEHIMU IIPUBEACHA B
Tabimue 4.
Tabnuua 4 — Iloka3arenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIMH Ha dTanax

CocraB 3HaThb YMeTh Bnanetsb
OmimynO ® 3HAeT OCHOBHBIE e yMeeT BeIOpaTh U e CcBOOOHO BIIAJIEET
(BBICOKMI ypOBEHb) = IpUEMbI 00pa0bOTKH peann30BaTh Cocoo IPOrPaMMHBIMH

IKCIIEPUMEHTATBHBIX 00pabOTKH pe3yabTaToB B CPEIACTBAMH 00paOOTKH U

JAHHBIX U YCIIOBHS UX 3aBUCUMOCTH OT IPEICTaBICHUS

HpI/IMeHeHI/Iﬂ CI/ITyaIII/II/I BKCHCpI/IMCHTaJII)HI)IX
JIAHHBIX

® CII0COOEH KOPPEKTHO
OLICHUTH NPOJICJIAHHYIO

paboty
Xopouio (6a30BbIi ® 3HAET OCHOBHBIE ® yMeeT IPUMEHSATh ® YBEPEHHO IIPUMEHSET
YPOBEHB) pueMbl 00pabOTKH OCHOBHBIE IIPUEMBI IPOrpaMMHBIE CPEJICTBA
pe3ynbTaToB 00paboTKu 00paboTKu 1
HKCIEPUMEHTA 9KCIEPUMEHTAJIbHBIX pEICTaBICHUS
JAHHBIX 3KCIIEPUMEHTAJIbHBIX
JTAHHBIX
VIOBJIETBOPUTEIBHO — 3HAET HEKOTOPHIC ® YMCCT IPUMCHATH ® IPUMCHACT
(TOporoBeIi npruemMbl 00paboTKH HECJI0KHBIE TIPUEMBI CTaH/apTHbIE
YPOBEHb) uHpopmaruu 00pabOTKH JaHHBIX B MPOTPAMMHBIE CPEICTBA
TUIIUYHBIX CUTYaLUAX B IIPOCTBIX CIIydasx

2.2 Komnerenuus IMK-2

[1K-2: cnocoOHOCTBIO apryMEHTHUPOBAaHHO BBIOMpaTh W pealM30BbIBaTh HA IPAKTHUKE
3pPEeKTUBHYI0 METOANKY SKCIEPUMEHTAIBHOIO UCCIIEI0BaHHUS TapaMeTPOB U XapaKTepUCTUK MPUOOPOB,
CXEM, YCTPOICTB M YCTAHOBOK D3JEKTPOHUKH M HAHORJIEKTPOHUKHU PA3IUYHOrO (YHKIMOHAIHHOIO
Ha3HAYCHHUS.

s popmMupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJl ATANOB. DTarbl OPMUPOBAHUS
KOMIIETEHIIMY, INPUMEHSEMBIE Ul JTOTO BHUJABI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHUSA
MIPEICTABJICHBI B TAOIHIIE S.

Tabnuma 5 — Oransl GopMUpoBaHKS KOMIETEHIIMH U HCIIOJIb3YEeMbIe CPEICTBA OLIEHUBAHUS

Cocrasn 3HaTh VYMeTh Bmangets
Conepxanue THUIIBI CXeM (DNIEKTPUYECKHE YUTATh dIEKTPUUECKUE HaBbIKaMH pabOTHI C
JTaIloB CTPYKTYpPHBIE, CXEMBI U pacro3HaBaTh HaABECHBLIM M IT€YATHBIM

(GyHKIHOHATBHBIE, AJIEKTPOHHBIE KOMIIOHEHTbI ~ MOHTaYOM 3JIEKTPOHHBIX
MIPUHIIATIAAIIEHEIE); CX€eM 110 0003HAYEHHUSIM U CXEM;

METOIUKH MapKHUPOBKaM,; HaBbIKaMH pabOTHI C
AKCIIEPUMEHTAILHOTO BBIOMpPATh Hanboee U3MEPUTEITLHBIM
WCCIIeIOBaHUS MapaMeTpoB A(H(HEKTUBHYIO METOANKY o0opyIoBaHUEM,

Y XapaKTePUCTUK TPUOOPOB HCCIIEIOBAHUIT; HEOOXOAUMBIM IS
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U YCTPOMCTB DIIEKTPOHUKH  TIOJH30BATHCS MIPOBEICHUS
HU3MCPUTCIIbHBIMU I/ICCJICILOBaHI/Iﬁ
npudopamMu rmapamMeTpoB U

Bunrsl 3austuii

e llHTEepaKkTUBHBIC
IIPAKTUYECKUE 3aHATHUS,

e [IpakTnueckue 3aHATHS,
e CamocTosTenbHas

e llHTEepaKkTUBHBIC
MIPAaKTUYECKUE 3aHATHS;

e [IpakTHueckue 3aHATHSA;
e CamocTrosTenbHas

XapaKTepUCTUK MPUOOPOB
U YCTPOMCTB

e llHTepakTUBHBIC
IIPAKTUYECKUE 3aHATHUS,
e CamocTrosTenbHast
pabora;

paborta; pabora;
Hcnone3yembie = o Ompoc Ha 3aHSTHSX; e Ompoc Ha 3aHATHUSAX; ¢ BricTyruienue
CpeacTBa e Bricrymienue (nokiaan) e Beicrymuienue (noknan) — (IOKJIaa) Ha 3aHATUH,
OIICHUBAHUS Ha 3aHATHH,; Ha 3aHSTHH; o JluddepenupoBaHHbI

e CobecemoBaHue;
o JluddepeHupoBaHHbIH
3a4er;

e CobOecenoBanue;
o JlubdepennmpoBaHHbINA
3auer;

1 3a4eT;

CDOpMy.]'II/IpOBKa rokasareier u KpUTCPUCB OLICHHBAHUA JAHHOM KOMIIETCHIIUH IIpUBCJCHA B

Tabnuue 6.
Tabnuua 6 — [lokazarenu u KpUTEpUU OLICHUBAHUS KOMIIETEHIIMH Ha dTarnax
Cocrasn 3HaTh YMeThb Bnanets

Ormuno ® 3HACT THUIIBI CXEM ® CBOOOIHO YHTAET ® RBJIaJICCT HABBIKAMU

(BBICOKMI YPOBEHB) = (JIEKTPHYECKHE SJIEKTPHYECKUE CXEMBI B | Pa0OThI C HABECHBIM U
CTPYKTYpHBIE, pacro3HaeT EKTPOHHBIE  MeYaTHBIM MOHTAKOM
(GyHKIHOHATBHBIE, KOMITOHCHTHI CXEM; JJIEKTPOHHBIX CXEM;
MPUHIUITHAIIEHBIE); e yMeeT e CBOOOJHO BIa/IeeT
® 3HAECT Pa3JIMYHbIC chopmynrpoBaTh HaBBIKaMU PaOOTHI C
METOIANKHU TpeOoBaHUS K U3MEPHUTENbHBIM
AKCIIEPUMEHTAIIEHOTO 000pyIOBaHUIO JIJIsI o0opyoBaHuEM,
WCCIIEIOBAHUS BBITIOTHEHUS HEOOXOAMMBIM IS
napaMeTpoB U IKCIIEPUMEHTA; MIPOBEACHUS
XapaKTePUCTUK e criocobeH MCCIIEIOBAHUI
NpUOOPOB U YCTPOHCTB,  yCOBEPIIEHCTBOBATH napameTpoB 1
a TaKXKe YCIIOBUS UX METOJIKY UCCIICJIOBAHMS =~ XapaKTePUCTHK

Xoporo (6a30BbIit

MPUMCHCHUA

® pPa3jin4yacT TUIIbI

B HECTaHIapTHOM
CUTyalluu

e crnocoOeH BbIOpaTh

npuOOPOB U YCTPOUCTB;
e crocobeH pazpaboTrarh
IUTIaH 3KCIIEpUMEHTa U
OpraHu30BaTh padoTy
KOMaH/Ibl

® BJIaACCT HaBbIKaAMU

YPOBEHB) CXeM; METOJIUKY UCCIIEIOBAaHUM = pabOTHI C
® 3HACT OCHOBHBIC B HC3HAKOMBIX N3MCPUTCIIEHBIM
METOIUKU CUTYyalusX; obopynoBaHueM;
AKCHEPUMEHTAIBHOTO ® yMeEeT YUTAaTh e BJIaic€T HaBBLIKAMH
HCCIIEN0BAHUS ANEKTPUUECKUE CXEMBI; paboThI C HABECHBIM U
[apaMeTpoOB U ® yMEET MOJb30BaThCA MeYaTHBIM MOHTAKOM
XapaKTEepUCTHUK U3MEPUTEIIbHBIMU ANEKTPOHHBIX CXEM;
npubopoB npubopamu e crocoOeH
OpraHu30BaTh padoTy
KOMaH/IbI
VYIIOBIETBOPUTENBEHO = © jaer OIIpecICHUs ® yMEeT NOHATH ® BIIQJICET HaBBIKAMHI
(TTIOpOTrOBBIii Pa3JIMYHBIX TUIIOB CXEM; = HECIIOXKHYIO CXEMY; paboTHI C HABECHBIM U
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YPOBECHb)

® 3HAET NMpOCTeUIIe
HKCIIEPUMEHTAJIbHbIE
METOJIUKU
UCCIICIOBAHUS
[apaMeTpoB NpUOOPOB

® yMeeT BBINOJIHATh
CTaH/IapTHbHIE
WCCIICIOBAHUS
napaMmeTpoB U
XapaKTePUCTHK
npuOOpoOB, YCTPOUCTB,
MaTepuaioB

NeYaTHBIM MOHTa)KOM
OJICKTPOHHBIX CXCM;

e paboraer c
00opyIoBaHNEM B
CTAaHJAPTHBIX CUTyallUsaX

I1K-3:

T'OTOBHOCTBHIO

2.3 Komnerennus IIK-3

AHAJIN3UPOBATDH

N CHUCTEMATHU3UPOBATHL PEIYIIbTAThI

HCCJICTIOBaHUH,

MPEACTABISITh MaT€pUaibl B BUIE HAYYHBIX OTYETOB, MyOIHKAIIUNA, TPE3CHTALIUM.

Jns popMupoBaHusi KOMIETEHIIMHA HEOOXOMMO OCYHIECTBUTH PSJI ATAOB. JTarbl (OPMUPOBAHUS
KOMIETCHIIMU, NPUMEHSEMbIC JMJI 3TOr0 BHJbI 3aHATUH U HCIOJb3yEeMbIE CPEICTBA OLICHUBAHUS
MIpeJICTaBICHbI B Ta0nuIIe 7.
Tabnua 7 — Dtansl GopMUpOBaHKS KOMIETEHIIMH U HCIIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Cocrasn

Conepxanue
JTAIroB

Bunrsl 3austuii

Ucnonb3yemblie
CpeacTBa
OIICHUBAHUSA

3HaTb

OCHOBHBIE CTIOCOOBI
aHanuza u
CUCTEMAaTHU3AIHN
JKCIIEPUMEHTAILHOM
UHpOpMAIUY;
TpeboBaHwUs,
peIbABISIEMBIE K (hopme
U COIEPKAHUIO OTYETOB,
yOJIMKAIINAHN,
Mpe3CHTAIuN

e llHTEpakTHBHBIE
MIPaKTUYECKHUE 3aHATHS;
e IIpaxTnueckue
3aHSTHS,

e CamocTosTeNnbHast
pabora;

e Ormpoc Ha 3aHATUSIX;

e BricTymuieHne
(mokian) Ha 3aHATUH;

e CobecenoBaHue;

e JludbdepenupoBaHHb
M 3a4eT;

YMeThb

BbIOUpATh METOAUKY
aHau3a u
CUCTEMAaTU3aLUU
pe3yJIbTaToB
UCCIICIOBAHNN B
KOHKPETHOH cUTyaluu;
bopmynupoBarb
OCHOBHBIE Pe3y/IbTaThl
paboThI M OLICHUBATh UX
3HAYUMOCTb JIJIs
IIPEJICTaBICHUS
MarepuasioB B BUJIE
OTYETOB U IMyOIMKalui

e llHTEpakTUBHBIC
MIPaKTHYECKHUE 3aHATHS;
e IIpaxTHueckue
3aHSTHS,

e CamocTosTenbHast
pabora;

e Ormpoc Ha 3aHATHSIX;

e BricTymuieHue
(mokiian) Ha 3aHATUH;

e CobecenoBaHue;

e JludbdepeHpoBaHHbI
# 3a4eT;

Bnaners

HaBBIKAMHU aHaJIN3a 1
CHCTEeMaTH3alllH
pe3ynbTaToB
HUCCJICIOBaHUN 1
MPEICTABIICHUS UX B
Pa3JIMYHOM BHUJIE

e llHTEepakTUBHBIC
MPaKTUYECKHUE 3aHATHUS,
e CamocrosiTenbHas
pabora;

e BricTymuieHne
(mokiian) Ha 3aHATUH,

e JluddepeHpoBaHHBI
1 3a4er;

@opMynMpOBKA MOKa3arejled M KPUTEPUEB OIICHUBAHUS JAHHOW KOMIETEHIMH NPUBEJEHA B

Tabuie 8.

Tabnuua 8 — Ilokaszarenu ¥ KpUTEpUX OLICHUBAHUS KOMIIETEHIIMH Ha dTarnax

Cocrasn

OT1nn4HO
(BBICOKHI YPOBEHb)

3Harb

® 3HAaCT pa3lInYHbIC
crocoOb1 00paboOTKH 1
MIPEICTABICHHUS
nHpopManuy;

e 3HaeT TpeOOBaHUS,
MpeIbsBIsEMbIE K
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YmMmeTn

® apryMeHTUPOBAHO
BBIOMPAET METOJTUKY
aHaJIu3a u
CUCTEeMAaTU3aluu
pe3ynabTaToB
HCCIEIOBAaHMIA;

Bnaners

® BJIaJIeeT HaBBIKAMU
00paboTKu 1
CUCTEMAaTU3ALUN
nHpopMauu B
HECTaHJApPTHBIX
CUTYaIUsX;
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Xoporio (6a30BbIit
YPOBECHb)

VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIA
YPOBEHD)

HAyYHBIM OTYETaM,
MyOIUKAIIHSIM,
MyOTUIHBIM
BBICTYIUICHUSM

® 3HACT IpaBUIIa
o opMIIEHUST OTYETOB,
MyOJTUKaIHM,
IIpe3CHTalU;

® 3HACT CIOCOOBI
00paboTKu 1
MPECTaBICHUS
nHpOpMaLIUU

e umeeT odmee
MPECTABICHHUE O
croco0ax mpeaCTaBICHUS
nHpopmauu

® yMeeT NpPeACTaBUTh
pe3ynbTaThl B pa3InyHON

bopme

® yMmeeT
chopMyITUpOBaTh
pe3ynbTaThl CTAaHAAPTHBIX
HCCIIEIOBAHUN U
IIPEICTaBUTh UX B BUJE
OTYETOB U NIPE3ECHTALUN

® yMeeT OIucaTh
Ipoliecc UCCIEeIOBAHUS U
HOJTyYEHHBIE PE3YIIbTAThI
B BHJIE OTYETA

e oOmamaer
c(hopMHUpPOBaHHBIMU
HABBIKAMH ITYOJIMYHOTO
IpEeICTaBICHUS
pe3yNbTaToB
UCCJIEZIOBAaHUMN B BUJIE
OTYETOB, CTaTei,
BBICTYIUJICHU;

® Croco0eH KOPPEKTHO
OIICHHUBATH TPOJICITAHHYIO
pabory;

e CcrocoOeH
CUCTEMAaTU3HPOBATh,
obpaborars u
MPEICTAaBUTh PE3YIbTAThI
UCCIICIOBAaHUH, B TOM
YHCJIC BHIMIOJTHCHHBIX B
COCTaBe IPYIIBI

® CrocoOcH
chopMyaHpoBaTh U
HpCIICTaBI/ITI) B BUJC
OTYeTa pe3ysbTaThl
CTaHIIapTHI)IX
HCCIICIOBaHUI

JIeITEIIEHOCTH,

XapaKTEPHU3YIOMINX ITarlbl

3 TunoBbie KOHTPOJIbHbIE 321aHUSA
st peanuzaniy BBIICTIEPEUUCIICHHBIX 3a/1a4 OOY4YeHHS! MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3a/laHusl WM WHbIE MaTepuaibl, HEOOXOIUMBbIE Ji OLICHKH 3HAHWUW, YMEHHI, HAaBBIKOB M (WJIM) OMBITA

o6pa30BaTean0171 IMporpaMmebl, B CJIICAYIOIIEM COCTABE.

3.1 Bonpochl Ha cobeceoBaHue

(dbopMUpOBaHUS KOMIIETEHIIMM B TIPOIIECCE OCBOCHUS

— CoBpeMeHHbIE MaTepHalibl, IPUMEHSIEMbIE B JIEKTPOHHOM TEXHUKE.

— IlnaHupoBaHMEe SKCIEPUMEHTOB 10 UCCIIEAOBAHUIO TAPAMETPOB U3TOTOBJIEHHOTIO YCTPONCTBA.
— Br160p u3mepuTenbHOro 000pynoBaHusl.

— MeTtonuku 3KCrIepUMEHTAIBHBIX pa0oT, IPEACTaBIeHUs U 00paOOTKH pe3yabTaToOB.

3.2 Tembl OIPOCOB HA 3AHATHAX
— Kunaccudukanus, MapkupoBKa 1 OCHOBHBIE XapaKTEPUCTUKU PE3UCTOPOB U KOH/IEHCATOPOB.
— Amnanorossle U IM(POBbIE U3MEPUTEIBbHBIE TPUOOPBHI.
— Kunaccudukanus, MapkupoBKa MOJTYIPOBOIHUKOBBIX TIPUOOPOB M HHTETPATIBHBIX MUKPOCXEM.
— @nroCHl ¥ IPUIIOH, IPUMEHSIEMBIE B JIIEKTPOHHON TEXHUKE.
— bezonacHble MeTOBI PAOOTHI C MASTIBHBIMHU CTAHIIMAMHU ¥ U3MEPUTEIBHBIMUA TPUOOPAMHU.

3.3 Tembl 10KJ1210B
— H3mepenus mapamMeTpoB MaTepuaioB U yCTPOUCTB.
— Amnanms, cucreMaru3arys 1 00padoTKa pe3ylIbTaToB 3KCIIEPUMEHTOB.
— Cucremaru3arus 1 oOpMIICHHE PE3yIIBTATOB, TIOATOTOBKA MAaTEPHAJIOB B BUC OTUCTA.
— [Ilybnuynas 3amuTa oT4eTa 1Mo yueOHO-HCCIIeI0BaTeIbCKOM padoTe.

3.4 Bonpocsl quddepeHIIMPOBAHHOIO 3a4€eTa
Onenka y4yeOHO-MCCIIEOBATENIbCKOM paboOThl  CTyA€HTAa MPOU3BOAMTCS IO  pe3ylbTaram
BBICTYIIJICHUH (JI0KJTa0B), cOOeCceOBaHUI M OMPOCOB, a TAaKKe MO pe3ylbTaraM IyOIMYHOW 3alHUThI
paboTHI.

CornacosaHa Ha noptane Ne 13059 18



4 Meronn4yeckue MaTepuaJIbl
s obecniedeHust mporecca oOydeHUs M PEIIeHUs 3a7ad OOyUYeHHUsS] MCTOIB3YIOTCS CIEIYIONne
MaTepHuabl:
— METOAMYECKHE MaTepuajbl, OINpEAESIoNe MPOIeIypbl OLEHUBAaHUS 3HAHUM, YMEHHI,
HAaBBIKOB U (WJIM) OIbITa JACSITENbHOCTH, XapaKTEpU3YIOIIMX O3Tanbl (HOPMUPOBAHUS KOMIIETEHIIHM,
cortacHo 1. 12 paGoyeid mporpamMMsl.
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B. A. Myxaues - Tomck: TYCVYP, 2007. - 116 c. (mannune B 6ubmuorexe TYCVYP - 49 5k3.)

4.3. O6s13aTes1bHBbIE YUeOHO-MeTOAHYECKHUE 0COOs
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4.4. Ba3bl JaHHBIX, HHPOPMAMOHHO CIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. baza mammeix IRIC (Information Resources of Inorganic Chemistry) mo cBolicTBam
MarepuajoB dIEKTPOHHON TexHuku — http://iric.imet-db.ru
2. OOpazoBaresbHbIi IOpTaN yHUBepcuTeTa - http://portal.tusur.ru
3. DnexrponHo-6ubIHOTEUHas cuctema “Jlanp” - http://e.lanbook.com
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