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JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDenepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOrO cTaHmapra Beicmiero oOpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKU
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paccCMOTpeHa W YTBEp)KIeHa Ha 3acemaHud Kadempbl «  » 20 roma, MpPOTOKOI
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
PazButre crnocoOOB CcamMOCTOSATEIBLHOTO OCYIISCTBICHUS Y4YEOHO-HCCIEA0BATEIBCKON pPabOTHI,
CBSI3aHHBIX C pEIICHHEM MPO(EeCCHOHATBHBIX 32/1a4 B COBPEMEHHBIX YCIOBHSX.

1.2. 3agaum IMCHUIIITHHBI

— (opmupoBaHre YMEHHMH WCIOJIB30BaTh COBPEMEHHBIC TEXHOJOTUHU cOopa HHGOPMAIINH,
00pabOTKM M HHTEPIPETAIMU TOJYyYEHHBIX SKCIIEPUMEHTAIBHBIX SMIIUPUYCCKUX JAHHBIX, OBJIAJCHUE
COBPEMEHHBIMH METOAAMH HCCIIEIOBAaHUM;

— (opmynupoBaHHe W pEIICHHE 3a]a4, BO3HUKAIOIIUX B HMCCIIEIOBATCIILCKON EATEILHOCTH
3HAHUH,

— mpoBeaecHHE OnbIMorpaduueckoil paboThl ¢ MPUBICYCHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

—  NpUOOpeTeHHE MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX MPH MPOBEACHUHN HCCIICOBATEIILCKOM
paboTHI IO TeMaTHKe OyayIel CennanbHOCTH,

—  HaBBIKOB aHAJM3MPOBaTh U CUCTEMATH3UPOBATh PE3yJIbTaThl MUCCIICIOBAaHUN, 00pabarpiBaTh 1
MIPEJICTABIISITh MaTeprasbl B BUJE HAyYHBIX OTYETOB, MyOIUKAIUH, PE3CHTALIUH.

2. Mecto nucunniimubl B ctpykrype OITIOII

Juctumumaa «Y4deOHO-uccienoBaresbekas padora B cemecrpe-3» (b1.B.JIB.6.1) otHOCHTCS K
6moky 1 (BapuaTuBHAs 4acTh).

[TpenmiecTBYIONMMH ~ JUCHHUILIUHAMY,  (QOPMUPYIOIIMMH  HA4YaJIbHBIE  3HAHUSA, SBISIOTCS
ClIeyIolIne NUCHUIUIMHBL: BakyyMHO-IIJIa3MEHHBIE METOABI MOJTYYSHHs] HaHOCTPYKTYp, MeTponorus u
TexHu4yeckne wu3MepeHus, OOpaboTka pe3ylbTaToB OJKCIEpUMEHTa, llmaHupoBaHHE SKCIEPUMEHTA,
TBepmoTenbHas dJIEKTpOHUKA, YueOHO-UCcleAoBaTeNnbCckas pabora B cemecTpe - 2, YdeOHo-
HCCIIeIoBaTeNbeKas paboTa B cemecTpe-1, dusnka noaynpoBOAHUKOB.

[TocneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3alllUTa BBIMYCKHOW KBaTU(DHUKAIIMOHHOW pPabOTHI,
BKJIIOYAsl MOJTOTOBKY K IMPOIENype 3alllUThl ¥ MPOIEAypY 3amuThl, KOHCTPYKTOPCKO-TEXHOIOTHIECKOE
obOecrieueHne TPOU3BOJACTBA M3ACIUNA  MHUKPOIEKTPOHHKH, MeToapl aHamm3a ¢ KOHTPOIs
HaHOCTPYKTYPUPOBAHHHBIX MaTepUaJiOB U CUCTEM, YUeOHO-UCCIIeI0BaTeNbCcKasi paboTa B ceMecTpe-4.

3. TpeOoBaHus K pe3yJbTATAM OCBOCHHMS JHCIUILTHHBI

[Tpouecc n3yueHus: AMCUUIIIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIUN!

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BBIOMpaTh M Ppealu30BbIBaTH Ha MPAKTUKE
3pPEeKTUBHYI0 METOAMKY SKCIEPUMEHTAIBLHOTO UCCIIEIOBAaHNUS TapaMeTPOB U XapaKTEepUCTUK MPUOOPOB,
CXEM, YCTPOICTB M YCTAaHOBOK D3JEKTPOHUKM U HAHOAJIEKTPOHHUKH PAa3IMYHOro (YHKIIMOHAIHHOTO
Ha3HA4YEHHUS;

— IIK-3 TroTOBHOCTBIO aHAJIM3UPOBaTh U CHUCTEMATU3UPOBATh pPE3YIbTaThl MCCIEIOBaHUM,
MIPEJICTABIISITh MaTepraibl B BUJE HAYYHBIX OTYETOB, MyOIMKAIMii, TPE3eHTAUM;

— IICK-3 TOTOBHOCTBIO K  BBIIOJIHEHHIO  HAyYHO-HUCCIIENOBATEIbCKUX UM OIBITHO-
KOHCTPYKTOPCKMX pPabOT B 0OJAacTH NPOU3BOACTBA M3AEIMA MUKPOIIEKTPOHUKH U TBEPAOTEIHHOMN
IEKTPOHUKHU;

B pesynbrare u3ydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

— 3HATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIUIUIMH IO TeMaruke YUWP; meronsl
TEOPETHUYECKOIO0 U  JKCIEPUMEHTAJIbHOIO MCCIECJOBAaHUSA MAaTCpPUAIIOB U YCTPOMCTB MHKPO- H
HAHOD3JIEKTPOHUKHU PA3IMYHOr0 (PYHKIIMOHAJIBFHOTO HA3HAUYEHUS;

—  YMeThb IPAaKTUYECKH OCYIIECTBIIATh UCCIEIOBAHMUS, SKCIIEPUMEHTAIbHBIE paOOThl B HAYYHOM
obnact, paboTarh ¢ NPOrpaMMHBIMH MPOAYKTAaMHM M KOHKpPETHBIMH pecypcamu MHTepHera u ap.;
WCIOJIb30BaTh TEOPETUUECKUE 3HAHUS JIJISl POBEICHUS AKCIIEPUMEHTaIbHBIX padboT no Temaruke YUP;

—  BJIaJIeTh HAaBbIKAaMM IUIAHUPOBAHUS SKCIEPUMEHTA U 00paOOTKU Pe3ylIbTaTOB SKCIIEPUMEHTA;
apryMEHTHPOBAaHO BBIOMpaTh M PEaTu30BbIBATh APPEKTUBHYI0 METOAMKY SKCHEPUMEHTAJIHHOIO
WCCIENOBAHMS [ApPaMETPOB M  XapaKTEPUCTUK MAaTEpPUAIOB W  KOMIIOHEHTOB DJJEKTPOHUKH U
HAHOZJIEKTPOHUKH; TPOBOAUTH SKCIEPUMEHTAJIbHBIE MCCIENOBAaHUS IapaMETPOB U XapaKTEPUCTHUK
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MaTcpualioB 1 KOMIIOHCHTOB 3JICKTPOHUKU U HAHOSJICKTPOHHUKHU.

4. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO0masi TpyAOeMKOCTh NUCHUIUIHHBI cOocTaBisieT 6.0 3aueTHBIX CIUHUIBI M TPEACTaBICHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUIUIMHBI

Bunbl yueOHOM nesaTenbHOCTH Bcero yacos CemecTtpsl

6 cemectp
AynutopHbIe 3aHATHUS (BCETO) 102 102
[TpakTrueckue 3aHATHS 102 102
W3 HUX B MHTEpAaKTUBHOU opme 10 10
CamocrostenpHas padbora (Bcero) 114 114
BrinosiHeHME MHIUBUAYAJIBHBIX 3aJaHUN 114 114
Bcero (6e3 sx3amena) 216 216
OO0miast Tpy10eMKOCTh 4 216 216
3auetHsle Eqununsl Tpynoemkoctu 6.0 6.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pa3aennl IUCHUIIINHGBI M BUALI 3AaHATHI
Pa3znenbl AMCHUIUIMHBI U BUBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
TabOmuna 5.1 — Pa3nesnsl AUCHUIUIMHBL U BUIBI 3aHATUIA

IIpaktuueckue | CamoctostensHas | Bcero | ®opmupyemsie
Haszganus pa3aenoB AUCUUIIINHBI
3aHATHA pa60Ta qacoB KOMIICTCHIIUHN
6 cemecTp
1 [Touck u uzydyenue nHHopMauu 24 30 54 TIK-2, IICK-3
2 IloaroToBka U MPOBEJEHUE SKCIIEPUMEHTA 36 36 72 TIK-2, TICK-3
3 IloaroroBka OTUETA U 3aIATa 42 48 90 IIK-2, IIK-3,
I1CK-3

Hroro 3a cemectp 102 114 216
Uroro 102 114 216

5.2. Conep:kanue pa3iesioB IMCUMILTAHBI (110 JIEKIUSIM)
He npenycmorpeno PYII

5.3. Pa3gesbl AMCHMINIMHBI M MEKIMCUMILUINHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMH (TPeAbLTy IIUMHU)
U obecnneynBaeMbIMU (NMOCJAEAYIONIUMH) TUCHUNJIMHAMHA
Paznenbl TUCHUIUIIMHBL 1 MEXIUCIUTUTMHAPHBIE CBSI3U ¢ 00ECTIEYMBAIONIUMHE (TIPEABIIYIITIMH) H
obecrieunBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Pa3nens! IUCHUTUTHHBI M MEXKIUCIUILTHHAPHEIE CBSI3U

No paznienoB JaHHON JUCUMILIAHBL, JJIsI
KOTOPBIX HEOOXOAMMO N3YICHHE

HauMeHOBaHYE THCIHIIIHE 00eceYnBaroIINX U 00eCIIEYNBAEMBIX

IOUCIUILINH
1 2 3
[IpenmecTByronme JUCIUIIITMHBI
1 BakyyMHO-IIJTa3MEHHbBIE METObI MOTYYECHUS + +
HaHOCTPYKTYp
2 Metponorust ¥ TEXHUYECKUE U3MEPEHUs + +
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3 O6paboTKa pe3ynbTaToOB IKCIIEPUMEHTA +

4 IInanupoBaHuE SKCIIEPUMEHTA

5 TBepaoTtenbHas ANEKTPOHUKA

6 YueOHo-uccnenoBareabckas pabora B cemectpe - 2

7 YuebHo-uccneaoBareabckas pabora B cemecrpe-1

+ + + + o+
+

+ + + o+

8 du3nKa NoJyNpPOBOAHUKOB

[Tocnenyromue TUCITUATIITAHBI

1 3amuTa BBIMYCKHOW KBaIu(DUKAITMOHHONW PaOOTHI,
BKJIIOYas MOATOTOBKY K NPOLCAYPE 3aLUTHI U IPOLCAYPY + + +
3aIUATHI

2 KOHCTPYKTOPCKO-TEXHOIOTUYECKOe 00ecedeHue
IPOM3BOJICTBA U3AETUH MUKPOIICKTPOHUKH

3 MeTobl aHaIM3a U KOHTPOJIA
HaHOCTPYKTYPUPOBAHHHBIX MaT€pUaJIOB U CUCTEM

+

4 Y4aeOHo-HUCcenoBarTeNbckas pabora B cemecTpe-4 + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, (POPMHUPYEMbIX TPU U3YYeHHH TUCHHUIIMHBI, 1 BUI0B 3aHATHIi
CootBeTcTBHE KOMIETEHLMH, (OPMUPYEMBIX MpPHU HM3YYEHUHM AUCLUUILUIMHBI, M BUIOB 3aHATHH
IpesicTaBlIeHo B Tabauie 5.4

Tabmuua 5. 4 — CooTBeTCTBHME KOMIETCHIMH U BUIOB 3aHATUH, (OPMHPYEMBIX MPH H3YYCHHUH
JIACIIUILTUHBI
Bunnl zanstuit
Komnerenuun
[IpakTnueckue CamMocTosTelbHas
3aHATHUS pabora
IK-2 + + CobecenoBanue, Onpoc Ha 3aHATHUSX,
BricTyrmienue (10knaa) Ha 3aHATUU
IK-3 + + CobGecenoBanue, Onpoc Ha 3aHATHUSX,
BricTyrienue (10knaa) Ha 3aHATUU
IICK-3 + + CobecenoBanne, Onpoc Ha 3aHATHUSAX,
BricTynuienue (10k1aa) Ha 3aHATUU

6. NUuTepakTUBHBIE MeTOABI M (POPMBbI OPraHU3ALMNU 00yUEHUSI
TexHONMOTuM MHTEPAaKTUBHOTO OOy4YeHHsS MpH pa3HBIX (opMax 3aHATUN B Yacax IMPHUBEACHHI B
Tabmie 6.1
Tabnuna 6.1 — TexHOTOTMH UHTEPAKTUBHOTO OOYYEHHUSI TP pa3HbIX (hopMax 3aHATHI B yacax

HHTepaKTI/IBHLIQ
Mertoasi Bcero
MPAKTHUYCCKUEC 3aHATUA
6 cemectp
Pemenne cutyalimoHHBIX 3a/1a4
[Ipe3eHTaImu ¢ UCIOIL30BAHUEM CIIAJIOB C
o0cyKIeHHeM
Htoro 3a cemecTp: 10 10
Uroro 10 10
7. JlabopaTropHble padoThI
He npenycmorpeno PVYII
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8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
Temarrka MpakTUYECKUX 3aHATHH (CEMHUHAPOB) IPUBEACHO B Tabmwmie 8.1.
Tabnuma 8. 1 — TemaTnka NpakTUYECKUX 3aHATHNA (CEMUHAPOB)

TeMaTHka NpakTUUECKUX 3aHITHN Tpyno- = ®opmupyemsble
Haszpanwus paznenon
(cemuHApOB) €MKOCTB, 4.  KOMIICTCHITIH
6 cemecTp
1 Ilouck u usydyenue Briaua nHIMBUYAIBHBIX 33JaHUN. 12 IICK-3
uH(popMauu [Touck u uzydyenue nHpopmauu Mo Teme
HCCIIE0BAHUM.
[InanupoBanue uemneit u 3anau 12
SKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS
Uroro 24
2 IloaroToBka U MPOBEJEHUE Br100p MeTOIMKY U JeTamr3aIHs 6 [1K-2, IICK-3
JKCIIEPUMEHTA JKCIIEPUMEHTA.
W3ydeHune xapakTepucTuK 12
TEXHOJIOTMYECKOTO U U3MEPUTETIHLHOTO
000pyIOBaHUS U TIPABUI paOOTHI C HUM.
DKCIepUMEHTAIIbHBIE UCCIIEOBAHMUS 110 18
teme YUP.
Hroro 36
3 IloaroroBka oTyeTa ¥ 3ammTa AHAIU3, CHCTEMATH3alus U 00padoTKa 12 I1K-2, TIK-3,
OKCIIEPUMEHTAJIbHBIX TaHHBIX. [1CK-3
O6cyxaenue u popMymupoBKa 18
pesynbraroB. OdopMiIeHHE OTYETA TI0
YUP.
[TonroroBka mokaga v Mpe3eHTAIUH 10 6
TeMe padoThI.
[TyGnuuHOE BBICTYIICHHE C JOKIAI0OM U 6
3aIUTa pe3yabTaToB paOOTHI.
Hroro 42
Wroro 3a cemectp 102

9. CamocrosiTesibHasA padoTa

Buzpl camocToaTenbHOM paboThl, TPYAOEMKOCTh U (POPMUpPYEMbIE KOMIIETEHIIMU MPE/ICTaBIEHBI B

Tabmue 9.1.

Tabnuma 9.1 - Buabl caMocTosITeIbHOM paboThl, TPYAOEMKOCTh U JOPMUpPYEMbIe KOMIETEHLIUU

Haszpanus paznenoB

Buasl camMocTosTENEHOM

Tpyno- = ®opmupyemblie
€MKOCTb, = KOMIIETEHIIUU

@OopMBbl KOHTPOJIS

paboThI o
6 cemecTp
1 Ilouck u usydyenue Brimonnenue 18 [1CK-3, I1K-2 Beictymienue
uH(popMaIu WHAUBUAYAJIbHBIX 3aJIaHUI (moknan) Ha
Brmonxnenne 12 ?HgTHH’
WHIUBUAYAIIbHBIX 3a/IaHUN obeccAoBatne
Hroro 30
2 IloaroroBka u Brinonaenue 6 [TK-2, [ICK-3 Ompoc Ha 3aHATHUSX,
MIPOBE/ICHHE WHIUBUTYAJIbHBIX 3aJJaHUN CobecenoBanue
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JKCIIEPUMEHTA Brimonnenne 12
WHINBUIYAIbHBIX 3a/IaHUI
Brinonnenue 18
WHVBUIYAIbHBIX 3a/IaHUN
Hroro 36
3 [loarotoBka otuera U | BrimonHeHue 12 [1K-2, IIK-3, Beicrymienue
3alura WHIUBHUIYAJIbHBIX 33JJaHUN [ICK-3 (mokian) HA
BLILOIHCHIIE 18 3aHsaTUU, Onpoc Ha
WHVBUIYAIbHBIX 3a/IaHUI SaHATHAX,
CobecenoBanne
Brinonnenue 6
WHVNBUIYAIBHBIX 3a/IaHUN
Brinonnenue 12
WHVBUIYAIbHBIX 3a/IaHUN
Hroro 48
Hroro 3a cemecTp 114
Hroro 114
10. KypcoBas padora (mpoekr)
He npenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa /Uisl OEHKH yCIIeBA€MOCTH CTYICHTOB

Tabnuna 11.1 — banibHbIe OIICHKH 715 2JIEMEHTOB KOHTPOJIS

11.1. bBanjabHble OLEHKH JJIsI 3JIeMEHTOB KOHTPOJIS

. . MaxkcuMalibHBIN
. MaxkcuMabHBIH MaxkcuManbHBIH
OneMeHTHl yueOHOU 6as 3a nepuo Bcero 3a
6amn na 1-yto KT ¢ Gan 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
6 cemectp
Brictynenue (noknan) Ha 10 10 30 50
3aHATUU
Omnpoc Ha 3aHATHAX 5 10 5 20
CobecenoBanue 10 10 10 30
HToro Makcumym 3a 25 30 45 100
Hepuo
Hapacrarommm ntorom 25 55 100 100
11.2. IlepecyeTr 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU MpezcTaBieH B Tabnuue 11.2.
Tabmuma 11. 2 — [TepecyeT 6anaoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH
basiel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 5)
Ot 70% no 89% ot makcuMansHOM cymMmMbl O6anoB Ha naty KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMbI OasutoB Ha naty KT 2

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLICHKY
[Tepecuer cymmbl OaioB B TPAJUIMOHHYIO U MEXIYHAPOIHYIO OLICHKY NpeJCTaBlIeH B TabJIUIe
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11.3.
Tabmuma 11. 3 — [TepecyeT cymMMbl 6AJIJIOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OI[EHKY

Htorosast cymma 0anos,

Onenka (I'OC) YYHUTHIBACT YCIEITHO CAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoporiio)

4 (xoporo) (3a4TeHO) 75-84 C (xopor1o)
70-74
6569 D (ynoBieTBOpUTEIBHO)

3 (YyAOBIETBOPHUTENIHHO) (3a4TEHO) 60 - 64 E (Hocperctaentio)
2 (HeyROBACTBOPUTENLHO) (1e Hwxe 60 6amios F (HeynoBieTBOpUTEIBHO)

3a4TEHO)
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[0 ayAUTOPHBIM MPAKTUYECKUM 3aHIATHSIM U camocTosTenbHoi padote. / Januwnuna T. U. - 2013. 20 c.

[Onexrponnblii pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/3868, nara oOpaieHus:
05.02.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOHS AJIsl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOuYeCKHUEe MaTepHallbl sl CaMOCTOSATEIbHON U ayAUTOPHON PabOThl 00YYaroIIMXCs
U3 4YHucCjia UHBAJINIO0OB HpeIIOCTaBJ'IXIOTCSI B Q)opMax, aI[aHTI/IpOBaHHBIX K Ol"paHI/ILIeHI/ISIM nux 3I[OpOBI)$I 158
BOCIIpUSATHS UH(DOpMAITUH.

JLJis1 11 ¢ HAPYIIEeHUSIMU 3PEeHUsI:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B MIeYaTHON (hopMe YBETUUCHHBIM MIPUPTOM.

JUJ1s1 JIML ¢ HAPYLIEHUSIMU CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHOU (opme.

JIais1 1M1 ¢ HAPYIIEHUSIMU ONIOPHO-BUTaTeJIbLHOI0 annapara:

- B (hopme 3IEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo opme.

12.4. ba3bl 1aHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M TpedyeMoe
NporpamMMHoe odecrneyeHmne

1. Hayuno-o0pa3oBarenbhsiii nopran TYCVYP - https://edu.tusur.ru

2. MWznarensctBO «Jlanb» DiekTpoHHO-OMOMMOTeUHas cucTema - http://e.lanbook.com
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13. MarepuajibHO-TEXHHYECKOE o0ecnedyeHue QU CIUTITUHbI
13.1. O0mue TpedGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHH 0 U CIIATIINHbI

13.1.1. MatepuajbHO-TeXHHYECKOe o0ecredyeHne I NPAKTHYEeCKUX 3aHATHI

s mpoBeneHUs MPAKTUYECKUX 3aHATHM HCIONB3YIOTCS Y4eOHbIE ayIMTOPUU, PACIIOJIOKEHHBIE
no anpecy 634034, Tomckas obnacTs, . Tomck, Bepmununa ynuna, n 74, 1 stax, ayn. 116, 117, 119, 2
stax, ayn. 216. CocraB oOopynoBaHus: y4deOHasi meOenb, JOCKAa MarHUTHO-MapKepHas, HpPOEKTOp,
komnbioTepsl kiacca He HUxke [I9BM INTEL Celeron D336 2.8 I'T'n, nauneH3MOHHOE MPOTPaMMHOE
obecrniedenue, makeTsl Bepcuer He Hmke: Microsoft Windows XP Professional with SP3, Microsoft Office
2010; MathCAD 13; ycraHOBKa BaKyyMHOTO HambLIEHUS, MHKpockonbl MMYVY-3Y u MC-1,
mukpounteppepomerp MUN-4, uzmepurenn nmmuranca, repaommerpsl, LCR - MeTpbl, MyIbTUMETPHI,
nabopaTopHbIe Me4U, TeHEPaTOp UMIYIIBCOB, IIUPPOBOM ocruitorpad.

13.1.2. MarepuajibHO-TeXHHYECKOe o0ecrevyeHne VI CaMOCTOATEILHOH padoThl
Jist  caMoCTOsTeNbHOM PabOThl HCIONB3YyeTCsT ydeOHast ayauTopus (KOMIBIOTEPHBIH Kiacc),
pacnonoxkenHas 1o azapecy 634034, r. Tomck, yn. Bepmmnmna, 74, 1 srtax, ayn. 100. Cocras
obopynoBanusi: yueOHast MeOenb; komnbloTeps! kinacca He Hike [I9BM INTEL Celeron D336 2.8 T. - 4
mrt.; kommbloTepbl mnoxakmodeHsl kK cetu MHTEPHET u oOecrieunBarOT OOCTYH B AIEKTPOHHYIO
nH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

13.2. MarepuajibHO-TeXHHUYECKOe o0ecneyeHne TUCHUIIMHBI JIsl JIMI[ ¢ OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 3710POBbS

OcBoenue nucuuiuinebl aunamMu ¢ OB3 ocyiecTBiaseTcsl ¢ UCHOIb30BaHUEM CPEICTB 00ydeHUs
00IIIero U CIEUAIbHOIO Ha3HAUYECHH.

[Ipu o0OydyeHHH CTYIEHTOB ¢ HAPYLWIEHHSIMM CJyXa TIPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CPEICTB W JPYIHMX TEXHHUUYECKHX CPENICTB
nprema/mepenadn yaeOHoil nH(OpMAaIuu B AOCTYIHBIX (hopMax Jjisi CTYACHTOB C HApYIICHUSMHU CITyXa,
MOOUIBHOM CHUCTEMBI OOY4YEeHHs IJIsl CTYACHTOB C WHBAJIWIHOCTBIO, MOPTATUBHOW WHAYKIIHMOHHOU
CUCTeMBI. YueOHas ayauTOpHs, B KOTOPOW OOydYaroTCs CTYICHTHI C HApYyIICHHUEM ClyXa, 00OpyJdoBaHa
KOMIIBIOTEPHON TEXHUKOH, ayJUOTEXHUKOH, BUICOTEXHUKOM, 3JIEKTPOHHOWU JIOCKOH, MYIbTUMEIUUHON
CHCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € HAPYUIEHUSIMH 3PEHHSIMH TPEAYCMOTPEHO HCIOJIb30BaHNE B
JIEKIIMOHHBIX M YUYEOHBIX ayIUTOPHUIIX BO3MOXKHOCTH ITPOCMOTpPA YAAICHHBIX 00BEKTOB (HaIpuMep, TEKCTa
Ha JIOCKE WM cJlai/ia Ha 9KpaHe) MpU OMOIIY BUACOYBETUUUTENCH sl YIAIEHHOTO MPOCMOTpa.

[Ipu 0OydeHHH CTY/IEHTOB ¢ HAPYLIEHUSIMH OMOPHO-ABUIaTEIbHOI0 aNNAPaTa UCIOIb3YIOTCS
aNbTEpPHATUBHBIE YCTPONCTBA BBOJAA MH(MOPMAIMU U APYyrue TEXHUYECKUE CPENICTBA MpHUeMa/mepeaadyn
yueOHOU mH(OpMaIuu B AOCTYNHBIX (hopmMax Jyisi CTYIEHTOB C HAPYIICHUSIMU OTIOPHO-IBUTATEIIEHOTO
anmapara, MOOUIILHOM CUCTEMBI 00yUYEHUS TS JIIOAEH ¢ MHBAIHIHOCTBIO.

14. ®oHJ OLIEHOYHBIX CPEICTB

14.1. OcHoBHBIC TPeOOBaHUS K (GOHIY OLIEHOYHBIX CPEICTB H METOAMYECKHE PEKOMEH AU
@OHJI OLIEHOUHBIX CPEACTB M THUIIOBBIE KOHTPOJIBHBIE 3a/JaHus, HUCIOJIb3yeMBbIE Ul OLEHKU
C(l)OpMHpOBaHHOCTI/I U OCBOCHHUA 3aKpPCIJICHHBIX 3a I[I/ICHHHHHHOﬁ KOMHGTCHIII/IfI Ipu IMPOBCACHUU
TEKyIIeH, IPOMEXYTOUHOM aTTecTalliy 10 TUCIUIUIMHE PUBE/IEH B IPUIIOKEHUU K pabouell mporpamme.

14.2 TpeOoBanus Kk (POHIY OLIEHOYHBIX CPEACTB LISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310pPOBbS
s CTYIEHTOB C WHBAJIUMIHOCTBIO MPETYCMOTPEHBI JOMOJHUTENIbHBIE OIIEHOYHBIE CPEICTBA,
MepeYeHb KOTOPBIX YKa3aH B TAOIUIIE.
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Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJIS1 CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHToB

Bupl TOTOTHATEEHBIX OIEHOUHBIX
CpEnCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB 00yUCHUS

C HapymeHusiMu
ciyxa

TecTpl, MUCbMEHHBIE CAMOCTOSTEIHHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy1eCTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IIPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIILHOTO
armapara

Pemienue qucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

C OI'paHUYCHUSAMMU 110 TeCTBI, IIMCBMCHHBIC CaMOCTOATCIIbHBIC

00LIEMETULIUHCKAM

IIOKa3aHUusAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOThI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[Tpeumy1iecTBEHHO MpOBEpKa
METOJIaMHU, UCXO/ISl U3 COCTOSHUS
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAIMH M0 OLEHOYHBIM CPeICTBAM JIJIS JIUI] C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mpenycmarpuBaercst goctynHas (opMa MNpeaoCTaBiICHHs 3aJaHuil
OIICHOYHBIX CPEJICTB, & UMEHHO:

— B Me4aTHOU (opme;

— B Me4aTHOU (hopMe C YBETMUYECHHBIM HIPUPTOM;

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

— MPEOCTaBIICHUE 3aJaHHsI C UCIIOIB30BAHUEM CYpIOTIEPEBOIA.

CryaeHTaM ¢ MHBAJIUAHOCTHIO YBEJIIMYMBACTCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOHTPOJBHBIC
BOMNPOCHL. J[1s1 Takux CTYyIEHTOB MpeaycMaTpuBaeTcs AOCTyMHas ¢opma MPEeaoCTaBICHUS OTBETOB Ha

3aJaHus, a UMCHHO!

- INNUCBbMCHHO Ha 6YM3.FC;

- Ha6op OTBCTOB HA KOMIIBIOTCPE,

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT ACCUCTCHTA,

- MMpEACTaBJICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
mpeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B q)opMax, aaalTUPOBAHHBIX K OrPaHUYCHUAM UX 300POBbA U BOCIIPUATHA

uHpOpMaLUu:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hOpME YBEITUUYCHHBIM IIPHUQPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opMe.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME SIIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo opme.

[Tpu HEOOXOAUMOCTH 17151 OOYUAIOIINXCS ¢ HHBAMAHOCTHIO TIPOLIEypa OLICHUBAHUS PE3yJIbTATOB
00y4eHHUsT MOXKET MPOBOIUTHCSI B HECKOJIBKO JTAIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(pakTUKH) U TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepUaIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE pa0OTHI, TECTHI U JIP.) U METOJOB UX MCIOJIb30BaHMS, TIPEIHA3HAYCHHBIX
JUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®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 3aKperUICHHBIX 32 JUCHUTUITMHON KOMIIETEHIIUN

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETEHIIUI

[1K-2 CHOCOOHOCTBIO apryMEHTUPOBAHHO BbIOMpaTh U Jl0KeH 3HaTh OCHOBHBIE 3aKOHbI
peanu30BBIBaTh Ha MPAKTUKE YPPEKTUBHYIO €CTECTBEHHOHAYYHBIX JUCLMIUIMH 10
METOAMKY DKCIIEPUMEHTAIbHOTO UCClieioBaHns TeMaTtuke Y VP; MeToapl TeOpEeTHUECKOro U
apaMeTpPOB U XapaKTEPUCTUK MPUOOPOB, CXEM, SKCIEPUMEHTAIBHOTO HCCIIEI0BAHUS
YCTPOMCTB U YCTaHOBOK IEKTPOHUKU U MaTepHaJIOB U YCTPONCTB MUKPO- U
HAHOMJIEKTPOHUKH Pa3JIMYHOTO HAaHOMNIEKTPOHUKH PA3JIMYHOTO
(YHKIIMOHAIBHOTO HA3HAYCHUS (YHKIIMOHATBHOTO HA3HAYECHHUS;

[1K-3 TOTOBHOCTBIO aHAJIU3UPOBATh U HOIDKEH YMETE IPAKTHICCKA
CUCTEMATU3UPOBATh PE3YJIBTAThl NCCIIEN0BAHUM, OCYIECTBIIATH HCCIC0BAHMNA, .
IIPEACTABIIATH MaT€pUaibl B BUJIE HAYYHBIX SKCIEPHMEHTANLHEIC PAGOTEL B HAyTHOH
OTHYETOB, TTYGIHKAIHA, Pe3EHTAIHIT oOnacTu, paboTarh ¢ MPOrpaMMHBIMU

IIPOYKTaMHU ¥ KOHKPETHBIMH pecypcamMu

[1CK-3 TOTOBHOCTBIO K BBIIIOJTHEHUIO HAYYHO-

UCCJIEI0BATEIICKUX U OTIBITHO-
KOHCTPYKTOPCKHX paboT B 00s1acTH
IPOU3BOJICTBA M3/IEJINIl MUKPOIIEKTPOHUKH U
TBEPAOTEIBLHOM IEKTPOHUKH

OO0mue XapakTepUCTUKU MOKa3areie U KpUTepueB
NIPUBEACHBI B TabiuLe 2.
Tabnuua 2 — O0ume xapakTepUCTUKHU TTOKa3aTeseil 1 KpuTepueB OLEHUBaHHs KOMIIETEHLUH 110 ATarnam

Iloka3arenu u
KpUTEPUU

OTnnyHO (BBICOKUIN

YPOBEHD)

Xoporto (6a30BbIi

YPOBEHD)

3HaTh

O6manmaer hakTHIECKUMHA
U TEOPETUUYECKUMU
SHaHWSAMU B MPEACIax

VYmMmeTn

O06namaer quama3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX ISl pa3BUTHS

WuTtepHeTa U 1Ip.; HCIOIB30BaTh
TEOPETHYCCKHE 3HAHUS JIJIs TPOBEICHUS
IKCIIEPUMEHTANBHBIX PA0OT MO TeMaTHKE
YUP;

JloykeH BiaseTh HaBBIKAMU
IUIAHUPOBAHMS YKCIIEPUMEHTA U
00paboTKH Pe3y/IbTaTOB SKCIIEPUMEHTA,
apryMEHTHPOBAHO BBIOUpATh U
peann30BbIBaTh 3Q(HEKTHBHYIO METOJUKY
HKCIIEPUMEHTAILHOTO UCCIICIOBAHHS
napaMeTpoB U XapaKTEPUCTHK MaTePHUaIOB
Y KOMIIOHCHTOB 3JICKTPOHHUKH U
HAHOZJIEKTPOHHUKH; TIPOBOJUTH
IKCIIEPUMEHTAIBHBIE UCCIICTOBAHHSI
napaMeTpoB U XapaKTePUCTUK MaTepHaIoB
Y KOMIIOHCHTOB 3JICKTPOHHKH U
HAHOXJIEKTPOHHKH.

OLICHUBaHUA KOMHCTGHHI/II\/'I Ha BCEX OoTaliax

Bmangets

KonTpomupyet padory,
IIPOBOJIUT OLIEHKY,
COBEPILIEHCTBYET IEHCTBUS

U3y4aeMoil obiacTu ¢ TBOPYECKUX PEILICHUH, paboThI
MOHMMAaHHUEM T'paHUI] abcTparupoBaHus
IPUMEHUMOCTH npoOiemM

3Haet (akThl, IPUHIIUIIHI,
IpOLIECCHI, 00IIne
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HOHATHSA B TIpeeax TpeOyeMBbIX ISl pEIICHNST | MCCIEA0BaHUH,
u3y4aemoil obiactu OTIpeJIeNIEHHBIX MPOOJIeM B  MPUCTIOCAOIMBAET CBOE
00J1aCTH HCCIIEIOBAHUS MOBE/ICHHE K
00CTOSITEILCTBAM B
perieHuu mpoodiieM

VrnosnerBopurensH Obnagaetr 6a30BbIMU O6mnagaeT OCHOBHBIMU Paboraer npu npsiMmom
0 (TTOPOTOBBIHA 00IIMH 3HAHUSMU YMEHUSMH, TPEOYyEeMbIMH  HAOTIOACHUH
YPOBEHB) JUTSL BBITTOJTHEHHST TPOCTHIX

3ajaq

2 Peaim3zanus KoMIeTeHIIHI

2.1 Komnerenuus IK-2

[1IK-2: cnocoOHOCThIO apryMEHTHPOBAHHO BBIOMpAaTh W  pEalM30BbIBATh HAa  IPAKTHUKE
3 eKTUBHYIO METOIUKY SKCIIEPUMEHTAIBHOTO UCCIIEOBAHHS ITAPAMETPOB M XapaKTEPUCTUK MPHOOPOB,
CXEeM, YCTPOMCTB W YCTaHOBOK OJJICKTPOHUKH M HAHOYICKTPOHHKH Pa3IMYHOTO (HYHKIHOHAIHLHOTO
Ha3HAYCHUSL.

Jnst popMUpOBaHKS KOMITIETCHIIMM HEOOXOIMMO OCYILECTBHUTH PSIJ] 3TAIOB. JTarnbl (opMUpPOBaAHHS
KOMIIETCHIIMHM, TPUMEHSEMbIe /IS 3TOr0 BUABI 3aHATHH M HUCIIOJIB3yeMbIE CpPEICTBA OLICHHBAHUS
MpeCTaBJICHbI B TabHIIe 3.

Tabnuna 3 — Dransl popMUPOBaHHS KOMIIETCHIIUH U HCIIOJIB3YyEMbIE CPEACTBA OLICHUBAHUS

CocraB 3HaTh YMeETh Bnanetsb
Coneprxanue pa3InYHbIC METOIMKHU BBIOMpPATh Hanbosee HaBbIKaMH pa0OThI ¢
JTaloB OKCIIEpUMEHTAIBHOI0 3 PEKTUBHYIO METOIUKY  H3MEPHUTEIbHBIM

HCCIIEI0OBAHHS HCCIIEI0OBaHMI 00OpyIOBaHUEM,
rapaMmeTpoB U HEOOXOAUMBIM JIJIsI
XapaKTePUCTHK MPUOOPOB IIPOBEICHUS

U YCTPOWCTB AIIEKTPOHUKH HACCIIENOBAHUI

I1apaMeTpoB U
XapaKTepUCTUK MPUOOPOB
U YCTPOMCTB

Buer 3anstuii e llHTEpakTHBHBIC e llHTEpakTHBHBIC e llHTEepakTUBHBIC
MPaKTUYECKHE 3aHATHS; = MPAKTUUYECKHE 3aHATHs; = MPaKTHUECKHE 3aHSTHS;
e [IpakTHueckue e [IpakTnueckue e CamocTosTenbHast
3aHATHS, 3aHATHS, pabora
e CamocrosiTenbHas e CamocTosiTenbHast
pabota paborta
Hcnone3yembre e Omnpoc Ha 3aHATHX; e Omnpoc Ha 3aHATHAX; e BricTyruienue
cpencraa e BricTymienue e BricTymienue (moknan) Ha 3aHATUH,
OLICHMBAHHUS (loxJ1a) Ha 3aHATUY; (toxJaz) Ha 3aHATUY; e JluddepeHumpoBaHHbI
e CobOecenoBanue; e CobecenoBanue; 1 3a4eT
o JlupdepenuupoBanusl o JuddepeHupoBaHHBI
U 3a4eT 1 3a4eT

@DopMynMpoOBKa TOKa3aTelneld W KPUTEPUEB OLIEHWBAHUS JTaHHOW KOMIIETEHIIMU TPUBEIACHA B
Tabimuue 4.
Tabnuna 4 — [Tokazarenu U KpUTEPUU OLICHUBAHUSI KOMIIETEHIIMH Ha dTarmax

Cocrasn 3HaTh YMeThb Bmangers
OTtnnyaHO ® 3HACT pa3/IMYHbIC e crocoOeH ® KPUTHUYECKHU
(BBICOKHMI YPOBEHB) METOAUKH YCOBEPIICHCTBOBATh OCMBICTTUBAET
OKCIIEPUMEHTAILHOTO METOAUKY UCCIIEOBAaHHUS = ITOJyYEHHBIE PE3YNIbTATHI,
HCCIICAOBaHUS B HECTaHIAPTHOM e crniocoOeH pa3paboTarb
[1apaMeTpPOB U CUTYallUH; IJ1aH SKCIIEPUMEHTA U
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XapaKTepPUCTUK

npubOPOB U YCTPOUCTB, a

TAKXE YCIIOBUA UX
MNPUMCHCHUSA

® CaMOCTOATCIBHO

IKCTIIEPUMEHTA
HeoOxoamumoe
obopynoBaHue

MoOUpaeT M TOTOBUT JIJIst

OpraHu30BaTh PaboTy
KOMaHIbl

Xoportio (6a30BbIi

® 3HAacT OCHOBHBIC

e croco0OeH BIOpaTh

e crocoOeH

YPOBEHB) METOAUKH METOAMKY UCCIEOBaHUIH  OpraHU30BaTh paboTy
9KCIICPUMCHTAJIBHOTO B HE3HAKOMBIX KOMaHJbl BJIaJICCT
HCCIICIOBAHMS CUTYyalUsX, HaBbIKaMU pabOTBI C
rnmapamMeTpoB u ® yMmeer U3MEPUTEIILHBIM
XapaKTePUCTHUK copMynupoBarh 000pynOBaHUEM;
pubOpoB TpeOOBaHUs K ® BJIAJICCT HABbIKAMU
HaHOJJICKTPOHUKHU 000PYHOBAHUIO JUIS paboThI €
BBIITOJTHCHHUS HU3MEPUTEIILHBIM
9KCIIEPUMCHTA 000pyI0BaHUEM
VIOBJIECTBOPUTEIbH = o 3HAET MpOCTEiIIe ® YMCCT BBIIOJIHATh e paboTaer ¢

0 (TIOPOTOBBIA 9KCIIEPUMEHTAIbHBIC CTaHIapTHBIC 000pyI0BaHUEM B
YPOBEHB) METONMKH HCCIIENOBAHUS = HCCIIEIOBAHUS CTaH/JIAPTHBIX CUTYAITUIX
Pa3IMYHBIX [TaPaMETPOB
npubopoB
2.2 Komnerenuus IK-3
[1K-3: TrOTOBHOCTBIO aHAJIM3UPOBATH W CHCTEMATU3UPOBATh PE3YJIbTaThl HCCIICIOBaHUIA,

MIPEACTABIISITH MAaT€pUasbl B BUIE HAYYHBIX OTYETOB, MyOIHKAIIUNA, TPE3CHTALINM.

Jns popmupoBaHHst KOMIETEHIIMHA HEOOXOAMMO OCYIIECTBUTH PAJl ATAOB. JTarbl (OPMUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIC JIS 3TOr0 BHJBI 3aHATUH W HCIOJb3yEeMbIE CPEICTBA OLICHUBAHUS
MIpEJICTaBJICHHI B TA0IHIIE 5.
Tabmuma 5 — Dranel GopMUpOBaHKS KOMIETSHIIMH U MCIIOJIb3YEeMbIE CPEICTBA OLICHUBAHUS

Cocrasn

Conepxanue
ATaroB

Bunp! 3angtuit

Ucnone3yemblie
CpeacTBa
OIICHUBAHUS

3HaTh

OCHOBHBIE CIIOCOOBI
aHaJnu3a ¥ CUCTeMaTH3alllu
JKCIIEpUMEHTAIBHON
uH(popMaIuy, a TakKe
TpeboBaHus,
npeabsBisieMble K opMme U
COJIEPKAHHIO OTYETOB,
MyONUKaINiA, Tpe3eHTAINHA

e lIHTEepaKTUBHBIC
MIPAKTHYCCKHE 3aHSITHS,

o [IpakTrueckue 3aHATHS,
e CamocrogTebHas
pabora;

e Onpoc Ha 3aHATHUSX;

e Bricrymuienne (moxmanm)
Ha 3aHATHH;

e CobecemoBaHue;

e JluddepeHupoBaHHbIH
3a4er;

YMmeTn

BbIOMpATh METOAUKY
aHaJM3a U CUCTEMAaTU3alluN
pEe3yNbTaTOB MCCIIEIOBAHUI
B KOHKPETHOU CUTYaIuH,
(dbopMynTupoBaTh OCHOBHBIC
pe3ynbTaThl padOTHI U
OIICHUBAThH UX 3HAYMMOCTH
JUTSI TIPE/ICTaBICHUS
MarepuaioB B BU/IE OTYECTOB
U yOnuKanun

e lIHTEepaKTHUBHBIC
MIPaKTHICCKHUE 3aHATHS;

o [IpakTHueckue 3aHATHUS;
e CamocrosaTeabHas
pabora;

e Onpoc Ha 3aHATHUAX;

¢ BricTymienue (noxman)
HAa 3aHATHH;

e CobecenoBaHue;

e JlubdepennpoBaHHbINi
3auer;

DopMynMpOBKa MOKa3areliel M KPUTEPUEB OICHUWBAHUSA JTaHHOU
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Bnanets

HaBBIKaMHM aHaJIn3a 1
CUCTEMAaTU3alu
pe3yNbTaToOB MCCIIEIOBAHUI
U NIPEJCTABIICHUS UX B
pa3IM4YHOM BUIE

e lIHTEepaKkTUBHBIC
MIPaKTUICCKUE 3aHATHS;
e CamocrosTebHas
pabora;

e BricTymienne (moxmanm)
HAa 3aHATHH;

e JlubdepeHmpoBaHHbINH
3auer;

KOMIICTCHIOMU IIPUBCACHA B
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Tabnuie 6.

Tabmuma 6 — [Tokazarenu U KpUTEPUN OICHUBAHUS KOMIIETECHITMN Ha dTarax

Cocrasn 3HaTh YMeTh Bnagers
Ommuno ® 3HaeT pa3linyHbIe ® apryMeHTUPOBAHO ® BIIaJIeeT HaBBIKAMU
(BBICOKMI yPOBEHB)  CIIOCOOBI 0OPabOTKH U BBIOMPAET METOIUKY 00paboTKu 1

MIPEICTABICHHUS aHaM3a u CUCTEMAaTHU3AIUN
uHpopMauy; CUCTEeMaTU3aluu uH(bopMaIuu B
e 3HaeT TpeOOBaHUS, pe3yNbTaToB HECTaHIAPTHBIX
MpEIbSBISEMbBIC K UCCIIEZIOBaHU; CUTYaIUsX;
Hay4YHbIM OTYETaM, ® yMeEeT MPEeACTaBUTH e obOmanmaer
MyOIUKAIIHSIM, pe3yAbTaThl B PA3IMYHON =~ c(HhOPMHUPOBAHHBIMU
MyOTUYHBIM dhopme HaBBIKAMH ITYOJIUYHOTO
BBICTYIUICHUSM PECTaBICHUS
pe3yabTaToB
HUCCIEeI0BAaHUU B BUJIC
OTYETOB, CTaTeH,
BBICTYIIJICHUH;
® CrI0CcOOEH KOPPEKTHO
OLICHUBATH MPOJICTAHHYIO
pabory
Xopowo (0a30BbIi | e 3HAET MpaBUiIa ® yMmeer e criocoOeH
YPOBEHB) o(opMIIeHUSsI OTYETOB, chopMyIHpOBaTh CUCTEMAaTU3UPOBATh,
yOJTHKAIIHH, pe3yiIbTaThl CTAHAAPTHBIX  00padoTaTh U
MIpe3eHTaIuii; UCCIIEZIOBaHUN U MPEICTaBUTh PE3YIbTaThI
® 3HAET CIIOCOObI PEICTaBUTh X B BUJE UCCIICZIOBAaHUI
00paboTKu 1 OTYETOB M MIPE3CHTALIUM
MIPEICTABICHHUS
nHpOpMauU
VYIOBJIETBOPUTEIILH =~ ® HMeET o0Iiee ® yMeeT OIucaTh ® CriocoOeH

0 (TIOPOTOBBIA
YPOBEHB)

IpEaACTaBJICHUEC O

croco0ax mpeICTaBICHUS

uHpopMaLuu

IIPOLIECC UCCIIENOBAHUA U
ITOJIy4E€HHBIE PE3YJIbTaTh

B BUAC OTUYCTA

chopMyIUpOBaTh U
npeaACTaBUTb B BUJIC
OTYeTa Pe3ybTaThl
CTaHJApPTHBIX
UCCIIEI0BaHUN

2.3 Komnerennus INCK-3

[1CK-3: TOTOBHOCTBIO K BBIIIOJHEHHIO HAYYHO-HUCCIIEI0BATENbCKUX U OIMBITHO-KOHCTPYKTOPCKHUX
paboT B 00J1aCTH MTPOU3BOCTBA U3/AETHI MUKPOIIEKTPOHUKHU U TBEPAOTENbHON 3JIEKTPOHUKH.

s popmMupoBaHHsI KOMIIETEHIIMKA HEOOXOMMO OCYHIECTBUTH PsJI ATAOB. JTarnbl GOPMUPOBAHUS
KOMIIETEHIIMH, INPUMEHSAEMBIE Ul JTOTO BHJABI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMS
MPEICTABJICHBI B Ta0uIe 7.

Tabnuma 7 — Otansl GopMUpOBaHKS KOMIETEHIIMH U HCIIOJIb3yeMbIe CPEICTBA OLIEHUBAHUS

CocraB 3HaTh Ymers Brnanets
Conepxanue (bU3HUKO-TEXHOJIOTHYECKIE  BHIOMpAThH HaBBIKaMH pabOTHI C
JTAIloB OCHOBBI ITPOU3BOJICTBA TEXHOJIOTUYECKHE MPUEMbl  TEXHOJOTHYECKUM

W3EJIMI MUKDPO- U Y [IapaMeTpPhl IpU 000pyIOBaHUEM TPU
TBEPAOTEIBHOU MPOU3BOJICTBE U3JIETUI pemmoitaennn HUP u OKP
AIEKTPOHUKHU MHKpPO- U TBEPAOTEIBHOU

ANIEKTPOHUKHU

Bunb! 3anaTHIA e llHTEepakTUBHBIE
IIPAKTUYECKUE 3aHATHUS,

e CamocrosTenbpHas

e llHTEepakTHBHBIE
MIPAKTUYECKUE 3aHATHS;
e [IpakTHueckue 3aHATHS;

e llHTEepakTUBHBIE
[IPaKTUYECKUE 3aHATHUS,
e [IpakTHueckue 3aHATHS;
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o (CamocrosTenbHas e (CamocrosTenbHas pabora;
pabora; pabora;
Hcnone3yembie | e Ompoc Ha 3aHATHSAX; e Ormpoc Ha 3aHATHSIX; e Bricrymienue (noxmian)
cpeacTsa e Bricrymienue (noknaa) e BeicTymienue (1okiian) =~ Ha 3aHSATHH,
OLICHUBAHUsA Ha 3aHITHH; Ha 3aHATHUH; e JlubdepeHunpoBaHHBIHI
e CobOecenoBanue; e CobOecenoBanue; 3a4eT
o JludpdepenumpoBanusiii o JluddepeHIpPOBAHHBIN
3a4er 3a4er

dopMyIIMpOBKa IMOKa3aTelied W KPUTEPUEB OLICHUBAHUS JIAHHOM KOMIIETCHIIMU IPUBEICHA B
Tabiuie 8.
Tabnuna 8 — [Tokazarenu U KpUTSPUN OLICHUBAHUS KOMITETCHIIMN HA dTarax

Cocrasn 3Hartb YMeThb Bnanets
Orinuno e 3HaeT pa3linyHbIe e yMeeT 00OCHOBAaHHO ® BJIaJICET HaBBIKAMU
(BBICOKHH yPOBEHB)  METOJIbI IIPOU3BOICTBA BBIOMpPATh METOJ U paboThI ¢

W3JIEIUI MUKPO- U TEXHOJIOTHYECKHE TEXHOJIOTMYECKUM
TBEPAOTEIBHOM napameTpsl Ipoiiecca 000pyI0BaHUEM, B TOM
ANIEKTPOHUKH U MPOU3BOICTBA U3IEINN YHClie HECTaHAAPTHBIM;
TEXHOJIOTUYECKHUE e BIAJCCT MPUEMAMHU
aCIEKThI 3TUX MPOIIECCOB HUP u OKP B obmactu

IPOM3BOJCTBA U3/AEIUN
MUKPO- ¥ TBEPIOTEIBHON

9JICKTPOHUKHU
Xopomo (0a30BEIi | e 3HaeT 0A30BBIE METOABI  ® YMEET BLIODATh METOA ~ © BIIAJEET HABBIKAMH
YPOBEHb) M TEXHOJIOTUH M3rOTOBJICHUS U3JICIIN, paboTsI ¢
IIPOM3BOJICTBA TCXHOJIOTUYCCKUM
o0opyoBaHUEM
VIOBJICTBOPUTEIbH =~ o 3HAET 0a30BBIC METO/IBI ® YMEET OCBOUTH ® CrocoO€H BBINOJIHATh
0 (OpOroBEIi H TCXHOJIOTUH UMEIONIUICA MPpoLece peTIIaMCHTHEIC OICpaIlun
YPOBEHB) MPOU3BOJICTBA MPOM3BOJICTBA Ha CTaHJIapTHOM
o0opynoBaHUU

3 TunoBbie KOHTPOJIbHBIE 3aJaHUS
Jlis peanu3anuy BBIICTIEPEUHUCICHHBIX 3a/lad 00yYeHMs UCIOJIb3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJlaHusl WM MHbIE MaTepuajbl, HEOOXOIMMBbIE JI OLIEHKH 3HAHWW, YMEHHI, HaBbIKOB M (WJIM) ONBITA
JeSTeIbHOCTH, XapaKTepU3YIOIIMX J3Tanbl (OPMHUPOBAHUS KOMIIETEHIIMH B TMPOIECCE OCBOEHUS
o0Opa3oBareIbHON IPOrpaMMBl, B CIEIYIOIIEM COCTABE.

3.1 Bonipochl Ha colecenoBaHmne
— OO6cyxenue 1enu u 3aaa4 padbotsl. [lnannpoBaHre OCHOBHBIX TAIOB.
— OO0cyxeHue BRIOpaHHON METONUKH U JeTalN3alllis SKCIIEPUMEHTaIbHONW YacTH PadOoTHI.
— IIpomexxyTodHbIe pe3ynbTaThl SKCIIEPUMEHTA.
— OO6cyxnenue u GopMyTUpPOBKA PE3yABTaTOB PAOOTHI.

3.2 Tembl OIPOCOB HA 3aHATHAX
— Pesynprarel M3ydeHUs MapaMeTpoOB TEXHOJOTHUECKOTO W HM3MEPUTEIBHOTO O0OPYHOBaHHS U
0€30IacHbIX IPAaBUJI PAOOTHI.
dopma npencTaBieHUs 1 00pabOTKa KCIIEPUMEHTAIBHBIX PE3YIIbTaTOB.
Conepxanue npezenranuu no utoram Y UP.

3.3 Tembl 10KJ1210B
— O0630p umeromieiicss UHGOPMAIIUU TIO TEME HCCIETOBAHUS.
Pesynbrare! skcriepuMeHTanbHOM paboThl. OCHOBHBIE BHIBOJIBI.
[TyGnuyHOE BBICTYIUICHHE U 3alIUTa PE3yIbTaTOB YUeOHO-HCCIEI0BATEILCKOM PabOTHI.
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3.4 Bonpocsl nuddepeHIIMPOBAHHOIO 3a4€Ta
Onenka y4yeOHO-HCCIIEAOBATENbCKOM pabOThl  CTyA€HTAa MPOU3BOAMTCS IO  pe3ylbTaram
BBICTYIIJICHUH (JI0KJIaa0B), cOOECEeOBaHUI M OMPOCOB, a TAaK)Ke MO pe3ylbTaraM IyOIMYHOW 3aIlHUThI
padoTHI.

4 MeTonnyecKkne MaTepHabl
Jlnst obecrieueHus mporecca 00ydeHHUsT M PELICHHs 3a1ad OOYYCHHUs] HCHOJIB3YIOTCS CIISIYFOLIHE
MaTrepUalIbl:
— METOAMYECKHE MaTepualibl, OIpENeISIONIHe IPOLEAYyPhl OLCHUBAHUS 3HAHWH, YMCHHH,
HAaBBIKOB M (WJIM) ONBITAa JEATCIBHOCTH, XapaKTePU3YIOIIUX dTanbl (OPMUPOBAHHS KOMIICTCHIIMH,
cortacHo 1. 12 paGoyeid mporpaMMel.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Cwmupnosa K.W. ToHkue mieHKr B MUKPO3JIEKTpOoHUKE: YueOHoe mocodue. — Tomck: TYCVYP,
2007. — 109 c. (manuune B oudmmorexke TYCVYP - 50 ax3.)
2. BakyymHoO-II1a3MEHHBIE METOBI MTOyUYEHUSI HAHOCTPYKTYp: yuebHoe nocodue / lanununa T.
N. - 2012. 89 c. [Daekrponnbiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/3871,
CBOOOIHBIN.

4.2. JlonosiHUTEIbHAS JUTEpaTypa
1. TlnanmpoBanue U 00pabOTKa pE3yNbTaToOB IKCIepuMeHTa: Y4yeOHoe mocodue / B. A. MyxaueB
- Tomck: TYCVYP, 2007. - 116 c. (nanuuue B 6ubmanorexke TYCVYP - 49 3k3.)
2. TexHOIOTUsI TOHKOIUIEHOYHBIX MHUKpocxeM: ydeOHoe mocobue / T. M. Janunmnaa - Tomck:
TYCVYP, 2007. - 151 c. (nanuuue B 6ubnuoreke TYCVYP - 12 5k3.)

4.3. O6s13aTesibHBbIE YUeOHO-METOAMYECKHUE MOCOOUs
1. BakyymHO-TUTa3MEHHBIE METOJIbI TIOTYYCHHSI HAHOCTPYKTYP: Y4eOHO-METOIUIECKOe mocobue
M0 ayAUTOPHBIM MPAKTUYECKUM 3aHIATHIM M camocTosTenbHoi padote. / Janununa T. H. - 2013. 20 c.
[DnexTpoHHBIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3868, cBOOOIHBIIA.

4.4. Ba3bl JaHHBIX, HHPOPMAIHOHHO CIIPABOYHBIE H MOUCKOBBIE CHCTEMBI
1. Hayuno-o6pa3oBarenbubiii mopran TYCVYP - https://edu.tusur.ru
2. WsnmarenbctBo «JlaHb» DiekTpoHHO-OMOIMOTEUHAas cuctema - http://e.lanbook.com
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