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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:

IIpencenarens MeTogMYECKOM
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
Pa3BuTHE HaBBIKOB yue€OHO-HCCIICOBATEILCKON paOOTHI.

1.2. 3agaum AMCHMIIMHBI
— 3aKpervieHue HaBBIKOB cOOpa, aHajau3a U CHUCTEMAaTW3allud  HayYHO-TEXHHYECKOU
nH(OPMAITUU TT0 TEMATUKE UCCIICIOBAHUS B 001aCTH AIIEKTPOHUKH M HAHOXJIEKTPOHUKH;
— (opmupoBaHre yMEHHI TPOBOAUTH OKCIIEPUMEHTAJIbHBIE HCCICIOBAHMS TI0 CHHTE3Y
MaTepHaJioB U KOMIIOHEHTOB TBEPAOTEIbHOM 3JIEKTPOHUKHA U MUKPOCUCTEMHON TEXHUKH;
—  3aKpervieHue YMEHHUH aHalM3UpOBaTh U CHCTEMAaTU3UPOBATH PE3YJIbTaThl HMCCIEIOBAHUU,
00pabaTpIBaTh U MPEACTABISATHL MATEPHAIIBI B BHJIC HAYYHBIX OTYETOB, MyOIMKALIUN, TIPE3CHTAIIUN.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

JuctummHaa «Y4ueOHO-uccienoBarenbekas pabora B cemecrpe-4» (b1.B.JIB.6.1) otHOCHTCS K
Osoky 1 (BapuaTuBHAs 4acTh).

[IpeamecTByOMUMY  JUCUMIUIMHAMH, (POPMHUPYIOIIUMH  Ha4ajbHBbIC 3HAHHS, SBISIOTCS
ClIeyIolle TUCHUIUIMHBL: BakyyMHO-IIJIa3MEHHBIE METOABI MOJIYYeHHs] HaHOCTPYKTYp, MeTponorus u
TeXHUYECKHe u3MepeHusi, OCHOBBI TEXHOJIOTMHU JJIEKTPOHHOW KOMIIOHEHTHOM 0a3bl, Y4eOHO-
uccienoBarenbckas pabora B cemectpe - 2, YueOHO-HccaenoBarenbckas pabora B cemectpe-3, Dusnka
IJIEHOYHBIX HAHOCTPYKTYp, PU3MKa OTYIIPOBOAHHUKOB.

[TocrneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3allluTa BBIMYCKHOW KBaTU(DHUKAIIMOHHOW pPabOTHI,
BKJIIOYAsi MOJTOTOBKY K IMPOLEAYPE 3aLIUThl U MPOLEAYpY 3aluThl, KOHCTPYKTOPCKO-TEXHOIOIHYECKOE
obecrnieueHne MPOU3BOICTBA U3IEIIUH MUKPOIIEKTPOHUKH.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOCHHUS TUCHUIINHBI

[Tponiecc n3yyeHust UCUUIUTMHBI HAITpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIINX KOMIETCHIIUI:

— IIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BBIOMpaTh M PpEalMu30BbIBaTH Ha IPAKTUKE
3P PEKTUBHYIO METOAMKY SKCIEPUMEHTAILHOTO UCCIIETOBAHNS TApAMETPOB U XapaKTEPUCTHK MPUOOPOB,
CXeM, YCTPOMCTB M YCTaHOBOK 3JEKTPOHMKM M HAHOIEKTPOHUKU PAa3IMYHOIO (YHKIHOHAIBHOIO
Ha3HA4YEHUS;

— IIK-3 TrOTOBHOCTBIO aHAJIM3UPOBaTb W CHUCTEMAaTU3UPOBATh PE3YIBTAThl MCCIEIO0BaHUM,
MPEJCTABIATh MaTepHajbl B BUJI€ HAyYHBIX OTYETOB, MyOJIMKAIUH, TPe3eHTaIHi];

— IICK-3 TOTOBHOCTBIO K  BBIMOJIHEHHWIO  HAyYHO-HUCCIENOBATE€IbCKUX M OIBITHO-
KOHCTPYKTOPCKMX paboT B O0JAaCTH NIPOU3BOJACTBA H3JEIMM MHKPOIIEKTPOHUKUM U TBEPAOTEIbHOU
JIEKTPOHUKH;

B pesynbrare u3ydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

— 3HATb OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLMIUIMH MO Tematuke YHMP; mertomsl
MaTeMaTU4YECKOr0 aHaJIn3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIbHOIO HCCIIEJOBAHUS
YCTPOICTB MUKPO- U HAHORJIEKTPOHUKH PA3IMYHOIO (PyHKIMOHAIBHOTO Ha3HAYECHHUS,

—  YMeTb UCHOJIb30BaTh TEOPETUYECKUE 3HAHUS [UIS IPOBEIEHUS SKCIIEPUMEHTAIBHBIX paboT 1Mo
temaruke Y 1P;

— BJaJeTb apryMEHTHPOBAHO BBIOMPATh U PEANU30OBBIBaTH JPPEKTUBHYIO METOIUKY
SKCIEPUMEHTAJIbHOTO HCCIEAOBAaHUSl TapaMeTPOB U XapaKTEpUCTUK MarephalioB M KOMIIOHEHTOB
NIEKTPOHUKH W HAHOIIEKTPOHUKHU; IPOBOJUTH OSKCIIEPUMEHTAJIBHBIE HCCIEJOBAHUS IApaMEeTpPoOB U
XapaKTEepUCTUK MaTepUajoB U KOMIIOHEHTOB AJIEKTPOHUKH U HAHOZJIEKTPOHUKH.

4. O0beM IMCUMIIMHBI M BH/ABI Y4e0HOM padoThl
OO0mass TpyAOEMKOCTh IUCHUUIUIMHBI cocTaBisieT 6.0 3aueTHBIX €IUHHUIBI U TpeAcTaBieHa B
tabnuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb JUCITUIUIUHBI

. CemecTpsl
Bunbl yueOHOI esTenbHOCTH Bcero gacos
7 cemecTp
AyIuTOpHBIE 3aHATHS (BCETO) 108 108
[TpakTH4eckue 3aHATUS 108 108
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W3 HUX B MHTEpaKTUBHOU opme 10 10
CamocrosiTenbHas pabota (Bcero) 108 108
BrimioiHeHrE HHIUBUAYATBHBIX 3aIaHUN 102 102
[ToaroToBka K MPaKTUYECKUM 3aHSATHSIM, CEMUHAPAM 6 6

Bcero (6e3 3x3ameHa) 216 216
OO0mas Tpy10eMKOCTh 216 216
3avyernbie Equnnns TpynoemkocTu 6.0 6.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3aesnl JUcHUIIMHGLI 1 BUABI 3AaHATHI
Paznensl AMCHMITITUHBI U BUABI 3aHATUHN TPUBEICHBI B Tabmuie 5.1.
Tab6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

IIpakTnueckue Camocros- Bcero dopmupyemble
Hazanwust pa3ienoB AUCIUILTHHEL
3QHATHS TelbHas paboTa  4YacoB KOMIIETEHI[HH
7 cemecTp
1 C6op u ananu3 uHGoOpmMauu 30 30 60 IIK-2, ICK-3
2 IloaroToBka U MPOBEACHUE IKCIIEPUMEHTA 36 36 72 TIK-2, I[ICK-3
3 IloaroroBka oTdeTa U 3aIATa 42 42 84 IIK-2, IIK-3,
I1CK-3

Hroro 3a cemectp 108 108 216
Hroro 108 108 216

5.2. Conepsxkanue pa3/iesioB IMCUMILIAHBI (110 JIEKIUSIM)
He npenycmorpeno PYII

5.3. Pa3gesbl AMCUMINIMHBI M MEKIMCUMILIMHAPHBIE CBA3H ¢ 00eCIeYUBAIOIMMU (NPeabIy IIUMH)
H o0ecrieynBaeMbIMU (MOCJIEYHOIIUMH) TUCHHUIIMHAMHA
Paznenbl quCHUIIIIUHBI U MEXIUCIUILUTMHAPHBIE CBSA3U C O0ECMEUUBAIOIMMHU (TIPEIBIAYIIIMMHI) U
obecrneurnBaeMbIMH (TTOCIEAYIOMIMMHI ) TUCHUTUTHHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.
Tabmuma 5.3 - Pa3aens! AUCHUTUIMHBL 1 MEXIUCITUTUTMHAPHBIE CBS3U
No paznenoB JaHHOW AUCITUTUIAHEIL, JJIS
KOTOPBIX H606XOI[I/IMO HU3y4YCHUC

HauMeHOBaHHeE TUCIUILTHH 00ecIeYnBaroINX U 00€CIIEYNBAEMBIX

JTUCHUILIMH
1 2 3
[IpenmecTByronme TUCHUITUHbBI

1 BakyyMHO-TUIa3MEHHbBIE METO/IBI ITOJIYYEHHUS + +
HAHOCTPYKTYP
2 MaremMaTnyeckoe MOJEIUPOBAHNUE U MPOrPaMMUPOBAHUE + +
3 Merozbpl aHAJIM3a U KOHTPOJIS 4
HAaHOCTPYKTYPUPOBaHHHBIX MAaTEPUAJIOB U CUCTEM
4 MeTponorusi 1 TEXHUYECKUE U3MEPEHUS + +
5 OCHOBBI TEXHOJIOTUHU ANIEKTPOHHON KOMIIOHEHTHOU 0a3bl + + +
6 YueOHo-HccenoBarebckas pabora B cemecTpe - 2 + + +
7 YuebHo-uccenoBarenbckas padbora B cemecTpe-3 + + +
8 dusmKa MIeHOYHBIX HAHOCTPYKTYP + + +
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9 dusmKa MoaynpoBOAHUKOB + + +

[Tocnenyromue TUCITUATIITAHBI

1 3ammTa BBIMYCKHON KBaTH(PHUKALIMOHHON paboTHI,
BKJIFOYAasl IOATOTOBKY K ITPOLEYPE 3aIIUTHI U IIPOLETYPY + + +
3aIUTHI

2 KOHCTPYKTOPCKO-TEXHOIOTUYECKOe 00ecedeHue
IPOM3BOJICTBA U3AETUH MUKPOIICKTPOHUKH

5.4. CooTBeTCTBHE KOMIIETEHIM, PopMHUPYeMbIX IPH M3YYEHUM TUCHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETCHIUH, (DOPMUPYEMBIX TMPH W3yYCHUH AUCIHHUILTAHBI, U BHUJIOB 3aHITHIA
MpEACTABICHO B Tabnuie 5.4

Tabnmuma 5. 4 — CooTBeTCTBHE KOMIIETEHIMH W BHJIOB 3aHATUH, (HOPMHUPYEMBIX TPH H3YUYCHHH
JTUCIUILTAHBI
Bunrsl 3austuit
Kommerenimn [IpakTuueckne CamocrosTenpHast DopMbI KOHTPOIIS
3aHATHS pabora
IK-2 + + CobecenoBanue, Onpoc Ha 3aHATHUSX,

BricTyrienue (10kaa) Ha 3aHATUU

IK-3 + + CobecenoBanue, Onpoc Ha 3aHATHUSX,
BricTymienue (0kIan) Ha 3aHSITHA

I[ICK-3 + + CobecenoBanue, Onpoc Ha 3aHATHUSX,
BricTymienue (0kIan) Ha 3aHATHH

6. UaTepakTUBHBbIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUeHUSs
TexHOMOTuM MHTEPAKTUBHOTO OOYyUYSHHs TPHU Pa3HBIX (GopMax 3aHATHH B yacax IMPHUBEICHBI B
Tabiuue 6.1
Tabmuma 6.1 — TexHoIOrMKM UHTEPAKTUBHOTO 00YYEHHUS TIPU Pa3HbIX OpMax 3aHATHH B yacax

NHTepakTuBHBIE
Mertoasi Bcero
MMPAKTUYICCKUC 3aHATUA
7 ceMmecTp

Pemienue cutyannoHHbBIX 337124 4 4
[Ipe3eHTanuu ¢ KCHOIB30BAaHUEM CIANIOB C

00CyXIeHHEM

Hroro 3a cemectp: 10 10
Hroro 10 10

7. JlabopaTropHble padoThI
He npenycmorpeno PYII

8. IIpakTHyeckne 3aHATHA (CEMHUHAPDI)
Temarnka MpakTHYECKUX 3aHATUN (CEMUHApPOB) MpUBEAEHO B Tabiuue 8. 1.
Tabnuua 8. 1 — Temarrka mpakTHUYECKUX 3aHATUN (CEMHHAPOB)
Tpynoem | dopmupyemsie

Ha3Banus pasnenos Temaruka nNpakTU4YECKUX 3aHATHH (CEMUHAPOB)
KOCTb, 4. KOMIICTCHIIMH
7 cemecTp
1 COop u ananu3 uHpopmauuu Brinaya 3aganuii. Coop 1 uzyyenue 12 TICK-3,IIK-2

nH(pOpPMaIUH 110 TEME UCCIIEIOBaHUM.
IlaTeHTHBIN TTOUCK.

[ImanupoBanue uenen u 3aaad 6
AKCHEPUMEHTAIBHOTO UCCIAEAOBAHUS
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MonenupoBaHHue U TEOPETUUECKOE U3YICHUE 12
00BEeKTa UCCIIeOBaHUH.
Utoro 30
2 [loaroroBka u npoBefieHHEe  BpIOOp METOIMKY M JeTaTH3aIHA 6 [K-2, IICK-3
JKCIIEPUMEHTA HKCIEPUMEHTA.
IToaroToBKa TEXHOIOTHYECKOTO U 12
U3MEPUTENILHOTO0 000PYIOBaHUS U N3YUEHHUE
MIPaBUJI TEXHUKH O€30MacCHOCTH MpHU paboTe ¢
HUM.
DKCcIepuMEHTANIbHBIE UCCIIEIOBAHUS 110 TEME 18
YUP.
Hroro 36
3 IloaroroBka oT4eTa U AHanu3, cucreMarn3anus 1 00padoTka 12 I1K-2, TIK-3,
3aluTa AKCIEPUMEHTAIBHBIX JTAHHBIX. [ICK-3
OO6cyxnenue u GopMyITHPOBKa PE3YIBTATOB. 18
Odopmrnenne otuera mo YUP. [Toarotroska
TyOJTMKAIIHAH.
[ToaroToBka qoKiIaga v MPE3EHTAIUU 110 TEME 6
paboTHI.
[TyGrnryHOE BBICTYIUIEHHE C IOKIAJ0M U 6
3alUTa pe3yabTaToB paboThI.
Uroro 42
Hroro 3a cemectp 108

9. CamocrosiTesibHasA padoTa
Buasr camocTosiTeTbHOM pabOThI, TPYAOEMKOCTh B (JOPMUPYEMbIE KOMIIETCHITUH TIPEICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 - Buael caMmocTosTenbHON pabOThI, TPYIOEMKOCTh U (POpMUPYEMbIE KOMIETEHIINH

N Tpynoe
Buael camocrosTenbHOM dopmupyemble
Haszpanus pa3acioB MKOCTbD, q)OpMLI KOHTPOJIA
paboThI u KOMITIETEHIIN U
7 cemecTp
1 C6op u ananus [TonroroBka k nmpaktuueckum 6 TIK-2, [ICK-3 Beictyruienue (Jlokian)
uH(bopMaIuu 3aHATUSM, CEMUHApaM Ha 3aHsATHH, Onpoc Ha
BrmonHeHue 12 éaHgTH’IX’
WHIMBUTYAIbHBIX 3aJIaHUH obecenoBaHue
Brmmonnenue 12
WHIMBUIYAIbHBIX 3aJIaHUH
Htoro 30
2 IToaroroBka n Bremonaenue 6 [TK-2, [ICK-3 Ompoc Ha 3aHATHSAX,
MIPOBEJICHHE WHUBUAYAIbHBIX 3a/IaHUI CobecenoBanne
OKCIICPUMEHTA Bremonaenue 12
WHIUBUAYAIIbHBIX 3a/IaHUN
Brmmonnenue 18
WHIMBUTYAIbHBIX 3aJIaHUH
Htoro 36
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3 IloaroroBka oruera 1 | BeimosHeHME 12 TIK-2,T1K-3, BeictymieHue (J10kaam)
3aImra WHJVBUIYaJIbHBIX 3aJaHUN I1CK-3 Ha 3aHATUH, Onpoc Ha
Brimonnenue 12 ?Hgmﬂx,
WHVBUIYAIbHBIX 3a/IaHUI 0beceRoBARNE
Brimonnnenue 6
WHVBUIYAIbHBIX 3a/IaHUI
Brimonnnenue 12
WHVBUIYAIbHBIX 3a/IaHUN
Uroro 42
Hroro 3a cemectp 108
Htoro 108
10. KypcoBasi padora (npoekr)
He npenycmorpeno PYII

11. PeiiTunroBasi cucremMa AJIsl OHEHKH YyCII€BAEMOCTHU CTYACHTOB

Tabnuna 11.1 — banibHbIe OIICHKH 715 2JIEMEHTOB KOHTPOJIS

11.1. bBanjabHble OLEHKH JJIS1 3J1eMEeHTOB KOHTPOJIsI

. N MaxkcuMalibHBIN
. MaxkcuManbHbIN MaxkcuManbHbIN
OneMeHTbl yueOHOU 0asu1 3a mepuoza Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauasa ceMectpa  mexay 1KT u 2KT
KOHEI[ CeMecTpa
7 cemecTp
Brictymnenue (oxman) Ha 10 10 30 50
3aHATHH
Onpoc Ha 3aHATHUSIX 5 10 5 20
CobecenoBanue 10 10 10 30
HToro Makcumym 3a 25 30 45 100
NEPUOJL
Hapacrarommm ntorom 25 55 100 100
11.2. IlepecueT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[Tepecuet OamioB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tabuie 11.2.
Tabmuma 11. 2 — [Iepecyer 6aI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
banbl Ha 1aTy KOHTPOJIBHOW TOYKHU Ornenka
> 90% ot MakcuManbHON cyMMBI O6astoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMbl OansoB Ha gaty 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 cymMbl 02/1J10B B TPAAMIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymmbl 0aioB B TPAJULMOHHYIO M MEXIYHAapOIHYIO OLIEHKY MPEICTaBJIEH B TaOIuIe
11.3.
Tabmuua 11. 3 — Ilepecyer cymmbl 6AJIIOB B TPAJAULIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

HtoroBast cymma 0anos,

Onenka (I'OC) YYHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (omM4HO) (3a4TEHO) 90 - 100 A (oTH4HO)
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85 -89 B (ouenb xoporio)

4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74 D( )
TIOBJICTBOPUTEIIBHO
y . | 65 - 69 g P
TIOBJIETBOPUTEINIBHO) (3a4TEHO
> P 60 - 64 E (mocpencTBenHo)
2 (seynoBIeTBOpHTE b HO) (HE Hwxe 60 6amios F (HeynoBieTBOpHUTEIIBHO)

3a4TEHO)

12. Y4eOHO-MeTOAUYECKOE U MH(OPMALMOHHOE 0OecTredeHne JUCHUUIIIMHBI

12.1. OcHoBHas IUTEpaTypa
1. OOGopymoBaHue Jyisi CO3MaHUS W HCCICIOBAHHS CBOWCTB OOBEKTOB HAHOIICKTPOHUKHU:
VYyebnoe nocodue / Uuctoenona M. A., Hanununa T. U. - 2011. 98 c. [DnekTponnslii pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/547, nara ooparmienwns: 07.02.2017.
2. BakyymHO-TUIa3MEHHBIE METOJIBI TTOIYYEHHUS] HAHOCTPYKTYp: YdeOHoe mocobue / [Janunmna
T. 1. - 2012. 89 c. [DnexTponHbIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3871, nara
obpamenus: 07.02.2017.

12.2. lonoinuTeIbHAS JIUTEpaTypa
1. VyeOnoe mnocobue «OCHOBBI MareMaTHYECKOTO MOAEIUpoBaHus»: [lns HampaBieHus
noarotoBku 210104 «MHUKpPOAIEKTPOHHUKA U TBEPAOTEIbHAs IEKTpoHUKay / 3apukoBckas H. B. - 2012.
247 c. [OnextpoHHBIH pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/4601, mara
obpamenus: 07.02.2017.

12.3 Y4yeOHO-MeTOAHYECKHE MOCo0us

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOU
1. BakyymHO-IJIa3MEHHBIE METOJIbI TIOJYYCHHSI HAHOCTPYKTYP: YueOHO-METOAUYECKOe Tocodue
M0 ayAUTOPHBIM MPAKTUYECKUM 3aHITHSIM M camocTosTenbHou pabote. / Janunmuna T. K. - 2013. 20 c.
[DnexTponHblid pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/3868, mara oOpamnicHwus:
07.02.2017.

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbS

Y4eOHO-MeToIuYeCKHEe MaTeprallbl sl CaMOCTOSATENbHON U ayAUTOPHON pabOThl 00yYaromuxcs
U3 4YMClIa UHBAJIHMJIOB MPEIOCTABIAIOTCA B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHHUSAM MX 30POBbS U
BOCTIpUSATHSI HH(OpMAIINH.

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4YaTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 IM1 ¢ HAPYILIEHUSIMM CJIyXa:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

— B Mie4aTHOU (opme.

JI1s1 1M1 ¢ HAapylIeHUSIMM ONIOPHO-ABUIaTeJbLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B MIe4aTHOU (opMme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, IOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyeHne

1. Hayuno-o6pa3oBarenbhbiii mopran TYCVYP - https://edu.tusur.ru

2. MWznarenbctBO «Jlanb» DiekTpoHHO-OMOIMOTEUHas cucTema - http://e.lanbook.com

13. MarepuajibHO-TEXHHYECKOe o0ecnedyeHue QU CIUTITHHbI
13.1. O0uue TpedoBaHKSI K MATEPUATbHO-TEXHHYECKOMY O0ecredeHUu 0 TUCIUTINHBI

13.1.1. MaTepuajbHO-TEXHHYECKOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
Jnis mpoBeneHUs MPAaKTUYECKUX 3aHATHH UCIONB3YIOTCS y4deOHbIe ayIUTOPHH, PACHOI0KEHHBIE
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o angpecy 634034, Tomckas obnactsb, . Tomck, Bepmmuauna ynuna, n 74, 1 srax, ayn. 116, 117, 119, 2
stax, ayd. 216. CocraB oOopynoBaHus: ydeOHass MeOenb, JOCKa MarHUTHO-MapKepHas, MPOEKTOp,
koMmbroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8 I'T1, nuiieH3WOHHOE TPOTpaMMHOE
obecrieuenune, makeTsl Bepcueit He Huxke: Microsoft Windows XP Professional with SP3, Microsoft Office
2010; MathCAD 13; ycraHoBKa BaKyyMHOTO HambUICHHs, MHKpockombl MMVY-3Y u MC-1,
Mukpounteppepomerp MUN-4, uzmeputenn ummuTanca, tepaoMmeTpsl, LCR - MeTphl, MyJIBTUMETPHI,
nabopaTopHbIC MEYH, TEHEPATOP UMITYIIECOB, IIUPPOBOM ocruiuiorpad.

13.1.2. MarepuajibHO-TeXHHYECKOe o0ecreuyeHue JAJIsi CAMOCTOSITEeIbHOM padoThl
s camocrtosTenbHOl padoThl HCIONB3yeTcsl yueOHas ayauTopusi (KOMIIBIOTEPHBIA Kiacc),
pacnioniokenHast o azapecy 634034, 1. Tomck, yn. Bepmmnuna, 74, 1 srtax, aya. 100. Cocras
obopynoBanus: yueOHast Mmebenn; kommnbioTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81'T. - 4
mrT.; KommbioTepbl moakmoueHbl kK ceth MHTEPHET wu obecreumBaioT AOCTYyNl B 3IEKTPOHHYIO
nH(OPMaAIIMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

13.2. MarepunajabHoO-TeXHHYeCKOe o0ecniedeHre TUCHMIJIMHBI JUIS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OcBoenue aucrumiuHbl unamu ¢ OB3 ocymecTisercss ¢ UCIOIB30BaHUEM CPEACTB 00ydeHUs
OO0IIero 1 CHeHalIbHOTO Ha3HAYCHHUSL.

[Ipy oOy4eHHWH CTYIEHTOB ¢ HApPYLIEHMSIMH CJIyXa MPEAYCMOTPEHO HCIOJIb30BAHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CPEICTB W JPYIHMX TEXHHUUYECKHX CPENICTB
npuemMa/mepenadu yaueOHOH MH(POPMAIMK B JOCTYIMHBIX (OpMax Ui CTYAEHTOB C HApPYIICHUSIMH CIyXa,
MOOUIIBHOM CHUCTEMBI OOY4YeHHs IJIsl CTYACHTOB C WHBAJIWIHOCTBIO, MOPTATUBHOW WHAYKIIMOHHOU
CUCTEMBI. YueOHas ayauTOpHs, B KOTOPOW OOydYaroTCs CTYICHTHI C HApYyIIEHUEM CiyXa, 000pyIoBaHa
KOMITBIOTEPHOM TEXHUKOM, aylTMOTEeXHUKOW, BUICOTEXHUKOM, ANIEKTPOHHOWU ITOCKOH, MYIbTHMEIUHHON
CUCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € HAPYUIEHUSIMH 3PEHHUSIMH TPEAYCMOTPEHO HCIIOIb30BaHUE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HAIpUMeEp, TEKCTa
Ha JIOCKE WM CJiaiiia Ha 9KpaHe) MpY MOMOIIY BUICOYBEITUYUTENEH 171 YIaJeHHOTO IPOCMOTpa.

[Tpu 00y4eHUU CTYICHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIaTEJbHOI0 ANMAaPaTa HUCIOJIb3YIOTCS
aNbTEPHATUBHBIE YCTPONCTBA BBOAA MHGOpPMAIMU U APYrUe TEXHUYECKUE CPEICTBA MpueMa/mepenadu
yueOHOl nH(pOopMannu B JOCTYIMHBIX (OpMax i CTYACHTOB C HAPYIICHUSMH OMOPHO-IABHTaTEIBHOTO
anmnapara, MOOMJIbHOM cuCTeMbl 00yUeHMs JUIsl JII0AEH C MHBAIMTHOCTBIO.

14. ®oHJ OLIEHOYHBIX CPEICTB

14.1. OcHoBHbBIE TpeﬁoBaHI/Iﬂ K (l)OH)Iy OLHCHOYHBIX CPECACTB U METOAUYECCKHUE PEKOMECHAALIUA
DoHJ OIEHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIBHBIC 3aJlaHUA, HCIOJIB3YCMBIC JIs1 OUCHKHU
Cq)OpMHpOBaHHOCTI/I U OCBOCHUA 3aKpPCIJICHHBIX 3a I[I/ICIIHHHPIHOﬁ KOMITCTCHITUM Ipu IMPOBCACHUU
TCKyu.[GfI, HpOMG)KyTO‘-IHOﬁ arTeCTalluy 10 AUCHUIIIINHE IPUBCICH B IIPUIJIOKCHUHN K pa60qel71 ImporpamMme.

14.2 Tpe6oBanus K (poHAY OLIEHOYHBIX CPEICTB AJIA JIMI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSAMH
310POBbS
JUis CTyAEHTOB € HMHBAJUAHOCTBIO IPETyCMOTPEHbI JIOTOJHUTEIbHBIE OICHOYHBIE CpE/ICTBa,
nepedeHb KOTOPhIX YKa3aH B TaOIHUIIE.
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Tadoauua 14 — /lonoJiHUTEIbHBIE CPEICTBA OLIEHUBAHMS JJIAA CTYAEHTOB ¢ HHBAJHUIHOCTHIO

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

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI K
3a4eTy

C OI'paHUYCHUSAMMU 110 TeCTBI, IIMCBMCHHBIC CaMOCTOATCIIbHBIC

00LIEMETULIUHCKAM

IIOKa3aHUusAM

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

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[Tpeumy1iecTBEHHO MpOBEpKa
METOJIaMH, UCXOJIS U3 COCTOSTHUSA
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

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

Hns crynentoB ¢ OB3 mnpenycmarpuBaeTrcst noctymHas (opMa MpeaoCTaBICHHs 3aJaHuil
OIICHOYHBIX CPEJICTB, & UMEHHO:

- B Ie4aTtHoi (opme;

- B Me4aTHOU (hopMe C YBETMUYECHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- MPEIOCTaBIICHUE 3aJaHHsI C UCIIOIB30BAaHUEM CYpI0TIEPEBOIA.

CrygeHTaM ¢ MHBaJUAHOCTHIO YBEJIMYMUBACTCS BPEMsl Ha MOATOTOBKY OTBETOB HAa KOHTPOJIbHBIC
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 UCITIOJIB30BAHHUEM YCIIYT ACCUCTCHTA,

- MMpEACTaBJICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAHHUA PE3YJIbTATOB O6y‘leHI/I$I 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 TIe4aTHOU (hOpMe YBEITUUCHHBIM IIPHU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opMe.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4aTHo opme.

[Tpu HEOOXOAUMOCTH JIJIsi OOYYAIOMIUXCSI ¢ MHBATUIHOCTBIO TIPOIIEIypa OIICHUBAHUS PE3yJIbTAaTOB
00y4eHHUsT MOXKET MPOBOIUTHCSI B HECKOJIBKO JTAIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTCs MPUWIOKEHHEM K pabodeil mporpaMMe JTHCIHUTUIAHBI
(pakTUKH) U TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepUaIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOJOB UX MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
JUTSL U3BMEPEHUS YPOBHSI IOCTIIKEHUS CTYJICHTOM YCTAHOBIICEHHBIX PE3YJIbTaTOB OOYUCHHS.

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

ITepedeHb 3aKperICHHBIX 32 TUCHUTIMHOMN (MPAKTUKON) KOMITIETCHIIMH MPUBEEH B TadbnwuIle 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 €CTECTBEHHOHAYUYHBIX JIUCLUHUILINH 110
METOAMKY DKCIIEPUMEHTAIbHOTO UcciieoBaHnsa TeMartuke Y MP; MeTonel MaTeMarn4eckoro
apaMeTpPOB U XapaKTEPUCTUK MPUOOPOB, CXEM, aHaIM3a U MOAEIHPOBAHUS,
YCTPOMCTB U YCTaHOBOK IEKTPOHUKU U TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
HAHODYJIEKTPOHUKHU PA3JIMYHOTO UCCJIEI0BAaHUs YCTPOUCTB MUKPO- U
(YHKIIMOHAIBHOTO HA3HAYCHUS HAHO3JIEKTPOHUKHU PA3IMYHOTO

[1K-3 TOTOBHOCTBIO aHAJIU3UPOBATh U (bYHKIMOHAIILHOTO HASHACHI;
CUCTEMATU3UPOBATh PE3YJIBTAThl NCCIIEN0BAHUM, HOIDKEH YMETE MCTIONb30BATh
IIPEACTABIIATH MaT€pUaibl B BUJIE HAYYHBIX TCOPCTUHCCKHC SHAHUA AT TIPOBC/CHHA
OTHYETOB, TTYGIHKAIHA, Pe3EHTAIHIT HKCIIEPUMEHTAIbHBIX pabOT 110 TEMaTUKe

YUP;
[1CK-3 TOTOBHOCTBIO K BBIIIOJTHEHUIO HAYYHO-

HCCJIEJOBATENIBCKUX U OIIBITHO-
KOHCTPYKTOPCKUX PaboT B 001acTH
IIPOU3BOACTBA U3JEINNA MUKPOIIEKTPOHUKH U
TBEPAOTEIBLHOM IEKTPOHUKH

OO0mmue XapakTepUCTUKU MOKa3areiae U KpUTepueB
NIPUBEACHBI B TabiuLe 2.
Tabnuua 2 — OOure xapakTepUCTUKHU TTOKa3areaeil U KpUuTepueB OLEHUBAaHUS KOMIIETEHIIUN 1O dTanam

Iloka3arenu u
KpUTEPUU

OT1u4HO (BBICOKHI

YPOBEHD)

Xoportio (6a30BbIi

3Harb

O6nanaer hakTHIECKUMU
U TEOPETUYECKUMU
SHaHWAMU B MMPEACIax
M3ydaeMoi 00macTH ¢
IMOHUMAHHUEM I'PAHUI]

MPUMCHUMOCTH HpO6J'I€M

3HaeT (akThl, IPUHIIHIIBI,

YMmersn

OO6namaeT qUaIIa30HOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX ISl pa3BUTHUS
TBOPYECKUX PEIICHUIA,
abcTparupoBaHus

O06namaer quama3zoHoOM

JloybKeH BiaieTh apryMEHTHPOBAHO
BEIOMpATh U PEaN30BHIBATh A((HEKTUBHYIO
METOJIUKY IKCIIEPUMEHTATIBHOTO
WCCJICIOBAHUS [TAPAMETPOB H
XapaKTePUCTUK MaTepHUajIoB U
KOMITOHEHTOB JJICKTPOHUKH H
HAHODYJIEKTPOHUKHU; TPOBOJIUTH
AKCIIEPUMEHTATBHBIC UCCIICAOBAHUS
MapaMeTpoB U XapaKTePUCTUK MAaTEPUAJIOB
¥ KOMITOHCHTOB JICKTPOHUKH U
HAHODXJIEKTPOHUKH.

OLICHUBaHUA KOMHCTGHHI/II\/'I Ha BCEX OoTaliax

Bmangers

KonTpomupyet padory,
IIPOBOJAMT OLIEHKY,
COBEPILIEHCTBYET IEHCTBUS
paboThI

beper oTBEeTCTBEHHOCTSH 3a

YPOBEHB) IpOIIeCChI, 00IIHe MPAaKTUYCCKUX YMCHHUH, 3aBepIlCHHE 3a/1a4 B
IIOHATHUA B npe)lenax Tpe6yeMI)IX JJIA peIHeHI/ISI HUCCJIICAJOBAaHNN,
u3y4aeMoit 001acTu OTIPEJICIICHHBIX MPOOJIEM B | TIPUCTIOCAOIMBACT CBOE

00J1aCTH UCCIIEI0OBAHUS MTOBEJEHNE K
00CTOsITEILCTBAM B
pelieHnu npoodaem

VYnosnerBoputenbl O0nagaetT 6a30BbIMU O06magaeT OCHOBHBIMH PaGoTaer npu npsiMmom
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0 (TTOPOTOBBIHA 00IIMMH 3HAHUSIMU YMEHUSIMH, TPEOYyEeMbIMH  HAOTIOACHUHN
ypOBeHB) JJI BBITTOJIHCHUS TPOCTBIX
3ajaq

2 Peasim3zanus KoMIeTeHIIHI

2.1 Komnerenuus IK-2

[1K-2: cHnocoOHOCTPIO apryMEHTHPOBAaHHO BBIOMpaTh W pEaqu30BBIBaTh HA  IPAKTHUKE
3 PEeKTUBHYIO METOMKY SKCIIEPUMEHTAIBHOTO UCCIICIOBAaHHS TTAPAMETPOB U XapaKTEPUCTUK MPHOOPOB,
CXEeM, YCTPOMCTB W YCTAaHOBOK OJIEKTPOHUKH ¥ HAHOIEKTPOHUKU PAa3IMYHOTO (HYHKIHMOHAIHHOTO
Ha3HAYCHMUSI.

Junst popMUpOBaHKS KOMIIETCHIIMU HEOOXOMMO OCYIECTBHUTH Psifl ATANoB. JTarnbl HOPMHUPOBaHHS
KOMIIETCHIIMHM, MPUMEHSEMbIe ISl 3TOr0 BUABI 3aHATHH M HUCIIOIb3yeMbIC CpEICTBA OLICHUBAHUS
IpeCTaBJICHbI B TabHIIe 3.

Tabnuma 3 — Dransl popMUPOBAHHS KOMIIETCHIIUH U HCIOIB3YEeMbIE CPEACTBA OLICHUBAHUS

CocraB 3HaTh YMeTh Bnanetsb
ConeprxaHue pa3IMYHbIC METOUKU BBIOMpaTh HanboJIee HaBbIKaMH pa0OThI ¢
JTaloB OKCIIEpUMEHTAIBHOI0 3 PEKTUBHYIO METOIUKY  H3MEPHUTEIbHBIM

HCCIIEI0OBAHHS HCCIIEI0OBaHMI 00OpyIOBaHUEM,
rapameTpoB U HEOOXOTUMBIM JISI
XapaKTePUCTHK IIPOBEICHHUS
MaTepHuaJIoB, IPUOOPOB H HCCIIEIOBAHMI
YCTPOWCTB MEKTPOHUKH apaMeTpoB U

XapaKTepUCTUK NTPUOOPOB
U YCTPOMCTB

Buns! 3ansaTHin ] I/IHTepaKTI/IBHHe ° I/IHTepaKTI/IBHHe . I/IHTepaKTI/IBHHe
MPAKTUYECKHUE 3aHATUS; = NPAKTUYECKUE 3aHATHS, = TNPAKTHUECKUE 3aHITHUS;
e [IpakTHueckue e [IpakTHueckue e CamocrosTenpHas
3aHATHS, 3aHATHS, pabora;
e CamocTosiTenbHast e CamocTosiTenbHast
pabora; pabora;
Hcnons3yembie e Omnpoc Ha 3aHATUSAX; e Omnpoc Ha 3aHATUSAX; e BricTyrmuieHue
cpencraa e BricTymienue e BricTymienue (moknian) Ha 3aHATUH,
OLICHMBAHHUS (toxJ1az) Ha 3aHATUY; (toxJaz) Ha 3aHATUY; e JluddepeHumpoBaHHbI
e CobOecenoBanue; e CobecenoBanue; 1 3a4er;
e JlubdepenuupoBannsl o JluddepeHIpoBaHHbI
1 3a4er; 1 3a4eT;

@DopMynUpoBKa TMOKazaTelne W KPUTEPUEB OLIEHUBAHUS JaHHOW KOMIIETEHIIMU TpPUBEICHA B
Tabimue 4.
Tabnuna 4 — [Tokazarenu U KpUTEPUU OLICHUBAHUSI KOMIIETEHIIMH Ha dTarmax

CocraB 3HaThL YMeETh Bnanets

OtinyHO ® 3HaET pa3/InyHbIe e croco0eH ® KPUTHYECKU

(BBICOKMI YPOBEHb) METOIUKH YCOBEPILIEHCTBOBATh OCMBICJIMBAET
9KCIEPUMEHTAJIBLHOTO METOJMKY UCCIIEJOBAHUS =~ IOJIy4YE€HHBIE PE3YNbTaThI;
HCCIICAOBAHUS B HECTaHIAPTHOM e criocoOeH pa3paboTarb
apaMmeTpoB U CUTYaIUH; IUTaH SKCIIEPUMEHTA
XapaKTEepUCTUK ® CaMOCTOSITENIBHO
npuOOPOB M YCTPOMCTB, @ MOAOKpAET U TOTOBUT IS
TaK)KE€ YCIOBHSI UX JKCIIEPUMEHTA
MIPUMEHEHUS HEeo0XoIuMoe

obopynoBanue
Xopomo (0a30BbI e 3HAET OCHOBHBIE e crocoOeH BBIOpaTh e criocoOeH
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YPOBECHb) METOIUKH METOJIUKY UCCJICIOBAHUM = OPraHU30BaTh padoTy
SKCIICPUMEHTAILHOIO B HE3HAKOMBIX KOMAaH/bI BIIaZIEET
HUCCIIEqOBaHUA CUTYyaLlUsIX; HaBBIKaMH PaOOTHI C
napaMeTpoB U ® yMmeer U3MEPUTEIHHBIM
XapaKTEPUCTHUK chopMyIHpOBaTh obopynoBaHuEeM;
npu0OopoB TpeOOBaHUS K ® BJIaJIcCT HaBbIKAMU
HaHOJJICKTPOHUKHU 000pYIOBaHUIO IS paboThI ¢
BEIIIOJIHEHUSA U3MEPUTETIHHBIM
SKCIICPUMEHTA o0opynoBaHuEM
VIOBJIETBOPUTEILH  © 3HAET MPOCTEUIIINE ® YMCCT BBIIOJHATH e paboraer c
0 (moporoBsIi SKCIICPUMEHTAJILHBIE CTaHApTHEIE 00opyIoBaHHEM B
YPOBECHB) METOAUKHU UCCIIEOBAHUA = HCCIIEIOBAaHUS CTaHJAPTHBIX CUTYaI[USIX
pa3INYHbBIX TapaMETPOB
npubopoB
2.2 Komnerennus IK-3
[IK-3: TOTOBHOCTBIO aHAIM3UPOBaTb MW CHUCTEMATU3UPOBATH PE3YIbTAThl HCCIEAOBAHUM,

MIPEACTABIISITH MAaT€pUaIbl B BUIC HAYYHBIX OTYETOB, MyOIHKAIIUNA, TPE3CHTALINM.

Jns popmupoBaHus KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJI ATAOB. DTarbl OPMUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIE I 3TOTO BHJbl 3aHATHH W HCIOJIb3yeMble CPEICTBA OLICHUBAHUS
MIpEJICTaBJICHHI B TA0IHIIE 5.
Tabmuma 5 — Dranel GopMUpOBaHKS KOMIETSHIIUH U MCIIOJIb3YEeMbIE CPEICTBA OLICHUBAHUS

Cocrasn

Conepxxanue
JTaIroB

Bunsl 3austuii

Ucnonb3yemblie
CpeacTBa
OIICHUBAHUS

3Hartb

OCHOBHBIE CTIOCOOBI
aHanuza u
CUCTEMAaTHU3aIlNN
JKCIIEPUMEHTAILHOM
uHpOopMaIuu TpedoBaHus,
npeabsIBisieMbie K hopme
U COJICPKAHHIO OTYETOB,
MyOTHKAIUH,
MpEe3EHTALUN

e llHTEpakTHBHBIE
MIPaKTUYECKHUE 3aHATHS;
e IIpaxTnueckue
3aHSTHS,

e CamocTosTeNnbHast
pabora;

e Onpoc Ha 3aHATHUAX;

e BricTymuieHne
(mokian) Ha 3aHATUM;

e CobecenoBaHue;

e JluddepeHmpoBaHHbI
M 3a4eT;

YMmeTn

BbIOMpATh METOAUKY
aHau3a u
CUCTEMAaTU3aLUU
pEe3yJIbTaToB
HCCIICIOBAHNN B
KOHKPETHOH CUTYyallMH,
bopMynTupoBaTh
OCHOBHBIE Pe3ybTaThl
paboThI U OLIEHUBATh UX
3HAYUMOCTh JJIs
IpeACTaBICHUs
MaTepuayoB B BUJE
OTYETOB U MyOIMKaUN

e llHTEpakTUBHBIC
MIPaKTHYECKHUE 3aHATHS;
e IIpaxTHueckue
3aHSTHS,

e CamocTosTeNnbHast
pabora;

e Onpoc Ha 3aHATHUAX;

e BricTymuieHue
(mokiian) Ha 3aHATHH,

e CobecenoBaHue;

e JludbdepeHpoBanHbI
# 3a4eT;

Bnaners

HaBBIKAMHU aHaJIN3a 1
CHCTEeMaTH3alllH
pe3ynbTaToB
HCCJICIOBaHUN 1
MPEACTABIICHUS UX B
Pa3IM4YHOM BUIE

e llHTEepakTUBHBIE

MMPAKTHYCCKUC 3aHATUSA,

e CamocTosTeNIpHas
pabora;

e BricTymuieHue
(mokitam) Ha 3aHATHH,

e JluddepeHpoBaHHBI

1 3a4er;

DopMyIMpOBKA MOKAa3aTejel W KPUTEPUEB OILICHUBAHWS JAHHOW KOMIIETCHIIMW MpPUBEICHA B

tabnuie 6.
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Tabnuma 6 — [Tokazarenu U KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn

3HaTb

VYMeThb

Bnanets

OT1an4HO
(BBICOKHI YPOBEHB)

Xoporo (6a30BbIi
YPOBEHB)

YA0BIETBOPUTEITBH
0 (TOpOTOBBIH
YPOBEHD)

® 3HAaeT pa3lIn4yHbIC
crocoObl 00paboTKH 1
MIpeJICTaBICHUS
uHpOpMaLny;

e 3HaeT TpeOOoBaHuUA,
MpebsBIsieMbIE K
HAyYHBIM OTYETaM,
MyOIMKaIHsIM,
yOJIUYHBIM
BBICTYIUICHUSAM

® 3HACT MpaBHiIa
o OpMIICHUST OTYETOB,
MyOIUKALIHA,
MPE3EHTALUH;

® 3HACT CIOCOOBI
00paboTKHu 1
MIPEIICTABICHHUS
nHpopMaIuu

e mMeeT odmree
MPEICTaBICHHUE O
crioco0ax MpeCcTaBIeHUs
nHpopMauu

® apryMEHTHUPOBAHO
BBIOMPAET METOIHKY
aHaJIM3a u
CHCTEMaTU3aluu
PEe3yIabTaToB
HCCIICIOBaHUM;

e ymeeT (hOpMYIHPOBATH
OCHOBHBIE PE3yJIbTaThI
paboThI U IPEACTABIIATH
UX B pa3iu4HON Gopme

® yMmeeT
chopMyIHpoBaTh
pE3yNnbTaThl CTaHAAPTHBIX
VICCJIEIOBAHUN U
IIPEICTaBUTh UX B BUJE
OTYETOB U MIPE3ECHTALUN

® yMeeT OIucaTh
MIpOLIECC UCCIIE0BAaHUS U
MOJIyYE€HHbIE PE3YIbTAThI
B BHJIC OTYETA

® BIIaJ[CCT HABBIKAMU
00paboTKu U
CUCTeMaTu3aluu
UH(OPMAIUH B
HECTaHAapTHBIX
CUTYaIUsIX;

e o0magaer
c(hOpMUPOBaHHBIMH
HABBIKAMH ITYOJIMYIHOTO
peICTaBICHUS
pe3yNbTaToB
UCCJIEJIOBAHUI B BUJIE
OTYETOB, CTaTei,
BBICTYIUJICHU;

® Croco0eH KOPPEKTHO
OIICHHUBATH TIPOJICITAHHYIO
paboty

® CrocoOcH
CHUCTEMaTU3UPOBATh,
obpaborars u
MPEICTAaBUTh PE3YIbTAThI
HWCCIeq0BaHUI

® CrocoOcH
chopmynupoBaTh U
MPEICTaBUTH B BUJE
OTYeTa pe3yJIbTaThl
CTaHJAapPTHBIX
HCCIICIOBaHUN

Cocrasn

ConepxaHue
JTaIlOB

2.3 Komnerennus IICK-3

[1CK-3: TOTOBHOCTBIO K BBITIOJTHEHHIO HAYYHO-HCCIIEIOBATENBCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT B 00JIACTH MPOU3BOJICTBA H3ICTHI MHUKPOAICKTPOHUKHU M TBEPIOTECIHLHOM IIEKTPOHHKH.

Jns popMupoBaHMsi KOMIETEHIIMA HEOOXOMMO OCYIIECTBUTH PSJI ATAMOB. JTanbl POPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHﬂeMBIC JJIsT OTOTO0 BUABI SaHﬂTI/II\/JI nu I/ICHOJ'II)SyeMBIG CpeﬂCTBa OLCHUBAHUA
MIpeJICTaBJICHbI B TabnuIIe 7.
Tabnuma 7 — Jramnbl GopMUPOBAHUS KOMIIETSHIIUH M UCTIOIB3YEMbIE CPEICTBA OLICHHUBAHUS

3Harb

(U3HUKO-TEXHOIOTHUECKHEe
OCHOBBI IIPOU3BOZCTBA
U3JIETUI MUKPO- U
TBEPAOTEILHON
JNEKTPOHUKHU

YMmeTn

BbIOMpAThH
TEXHOJIOTMYECKHUE TPUEMBI
U TIapaMeTpbl IpU
IIPOU3BOACTBE U3JIEIHUM
MHUKPO- ¥ TBEPIOTEIBHON
ANIEKTPOHUKHU

Bnaners

HaBbIKaMH paboTHI ¢
TEXHOJIOTUYECKUM
o0opymoBaHUEM TIPH
Boinosninennn HUP u OKP

Bunsl 3anstuii

e llHTEepakTUBHbBIE
MIPAKTUYECKUE 3aHATHS;
e IIpakTHueckue
3aHATUS,

e lHTepakTUBHBIC
MIPAaKTUYECKUE 3aHATHS;
e [IpakTHueckue
3aHATUS;

e lIHTEepaKkTUBHBIC
MPaKTUICCKUE 3aHATHS;
e CamocrosTebHas
pabora;
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e CamocTosTeIbHas
pabora;

e CamMmocTosTeILHas
pabora;

Hcnons3yemsle
CpencTBa
OLICHUBAHUs

e Ormpoc Ha 3aHATUSIX;

e BricTymuieHue
(moxmam) Ha 3aHATHUU;

e CobOecenoBanue;

o JludbdepennrpoBanHbl
# 3a4eT;

e Ormpoc Ha 3aHATHSIX;

e BricTymuieHue
(mokian) Ha 3aHATUU;

e CobOecenoBanue;

¢ JludbdepeHnmpoBaHHbI
# 3a4eT;

e BricTymieHue
(mokiian) Ha 3aHATUH,

o JlubdepeHunpoBaHHBI
1 3a4er;

(DOpMy.]'II/IpOBKa ToKas3areie u KPpUTCPUCB OLICHUBAHUA ﬂaHHOﬁ KOMIICTCHIIMU IIPUBCACHA B

Tabiuie 8.

Ta6J'II/IHa 8 — Ilokazarenu u KpUTCPpUH OLUCHHBAHUA KOMIICTCHIIMHU HaA 3Talax

Cocrasn

OT1inu4Ho
(BBICOKHI YPOBEHB)

3Hartb

e 3HaeT pa3JInuHbIe
METO/Ibl IPOU3BO/ICTBA
MarepuasoB U U3JeNui
MHKPO- ¥ TBEPILOTEINBHON
NIEKTPOHUKH U
TEXHOJIOTUYECKHE
aCIIeKThl ITHX MPOLIECCOB

YMeThb

® yMmeeT 000OCHOBaHHO
BBIOMPATh METOA U
TEXHOJIOTHYECKHE
napameTpsl mporiecca
IPOU3BOJICTBA M3IEIUI

Bnanets

® BJIAZACCT HAaBbIKaMU
paboThI ¢
TEXHOJIOTMYECKUM
000pyI0BaHUEM, B TOM
YHClie HECTaHAAPTHBIM;
® RBIIaJICCT MPUEMAMHU
HUP u OKP B obmactu
MIPOU3BO/ICTBA
MaTepuasoB U U3CIIHI
MUKPO- U TBEPAOTEIbHOMN
AIIEKTPOHHUKHU

Xoportiio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIIBH
0 (OpOTOBBIH
YPOBEHD)

e 3HaeT 6a30BbIe METO/IbI
U TEXHOJIOTUU
MIPOU3BOICTBA
MarepuasoB U U31eIUi
MHKPO- ¥ TBEPIOTENBHON
IEKTPOHUKHU

e 3HaeT 0a30BbIE METOLI
" TCXHOJIOI'NHN
MIPOU3BOJICTBA

® yMCCT BLI6paTI> MCTO
HU3TOTOBJICHHUA U3ACIINUA

® yMEET OCBOUTH
HMMEIOLIHICS TTPOLIECC
IIPOU3BOJCTBA

® BJIaJICET HABBLIKAMH
paboTHI ¢
TEXHOJIOTUYECKUM
o0opynoBaHuEM

® CII0COOEH BBINOIHSITE
peTrTaMeHTHBIC OTIepaIliN
Ha CTaHJIAPTHOM
00opyIoBaHUHU

JIeITEIIEHOCTH,

XapaKTEPU3YIOMINX JTArlbl

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
st peanu3amiil BBIIETIEPEUUCIEHHBIX 3a/1a4 OOYYEeHHS! MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3a/laHusl WM WHbIE MaTepuajbl, HEOOXOIUMBIE Ji1 OLICHKH 3HAHWUW, YMEHHI, HAaBBIKOB M (WJIM) OMBITA

O6p830B21T€J'IBHOI>i IMporpaMmebl, B CJIICAYIOIIEM COCTABE.

3.1 Bonpochl Ha co0ecenoBaHue
— OOcyxenue 1enu u 3a1ad padbotsl. [ImannpoBaHue OCHOBHBIX ATAIOB.

— Pesynbrarsl MOIETHPOBAHUS M TEOPETUICCKOTO MCCIICTOBAHUS O0BEKTA.

— OOcyxeHre BRIOPAaHHOW METOIUKH M JIETAIA3AITUS DKCIIEPUMEHTATBLHON 4acTH PaboTHI.
— IIpomexxyTouHbIE pe3ysbTaThl SKCIEPUMEHTA.

— OOcyxnenue u GopMyITHpOBKa pPe3yJIbTaTOB pabOTHI.

3.2 Tembl OIPOCOB HA 3aHATHAX
— Pesynprarsl 3ydeHHs HapaMeTPOB TEXHOJIOTHUYECKOTO M U3MEPUTEIBHOTO 000pYIOBaHUS
— besonacHsle npaBuia paboTel ¢ 000pPYI0BaHUEM
— ®opma npeacTapaeHust 1 00pabOTKa SKCIEPUMEHTATIBHBIX PE3YIBTATOB
— Coneprxanue npeseHTanuu 1o uroram Y 1P
— Conepxanue myonukanuu no uroram Y UP

CornacoBaHa Ha noptane N2 13948

(dbopMHUpOBaHUS KOMIIETEHIIMM B TMPOIIECCE OCBOCHUS

16



3.3 TembI 10K/1210B
00630p nmeroreiics nHGOPMAIMH IO TEME UCCIIETOBAHMS
Pe3ynbrare! skcriepuMeHTaIbHONU pad0Thl. OCHOBHBIE BBIBOJIBI
— IlyOnuyHOe BBICTYIUICHUE U 3aLIUTA PE3YJAbTATOB YUeOHO-HUCCIIE0BATENbCKON PabOThI

3.4 Bonipocsl AudepeHIMPOBAHHOIO 3a4eTa
Onenka y4eOHO-MCCIEOBATENLCKONH pabOThl CTYAEHTAa MPOU3BOJUTCS IO pe3ylbTaraM
BBICTYIIJICHUH (JI0KJIaJ0B), COOECEOBaHUI M OMPOCOB, a TaKXKe IO pe3ylbTaraM IyOJHMYHOW 3allUThI
paboTHI.

4 MeTonnyeckne MaTepHasbl
Jlnst obecriedeHus mporecca 00ydeHHs W PEIICHHs 3a1ad O0y4YCHUs MCIIOJIB3YIOTCS CICIYIOIINe
MaTrepUalIbl:
— METOAMYECKHE MAaTepualbl, ONpENeISIONIHe IPOLEAYypPhl OLCHUBAHUS 3HAHUWMA, YMCHHH,
HAaBBIKOB M (WJIM) ONBITAa JEATCIBHOCTH, XapaKTePU3YIOIIUX dTanbl (OPMUPOBAHHS KOMIICTCHIIMH,
cortacHo 1. 12 paGoyeid mporpaMMel.

4.1. OcHoBHAas1 JIUTEpaTypa
1. OOopynoBanue JUIsi CO3JAHHMS M WCCICIOBAHUS CBOWCTB OOBEKTOB HAaHOJICKTPOHUKH:
VYuebnoe nocobue / Yucroenosa U. A., Janunmna T. U. - 2011. 98 c. [DnexTponHnslii pecypc] - Pexxum
nocrtymna: https://edu.tusur.ru/publications/547, cBOOOAHBIH.
2. BakyymHO-IIIa3MeHHBIC METOIBI TIOTYUYCHHSI HAHOCTPYKTYp: YueOHoe mocobue / Jlanmnmna
T. . - 2012. 89 c. [Dnekrponusiii pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/3871,
CBOOOTHBIH.

4.2. JlonosiHMTEIbHAS JJUTEpaTypa
1. VYyeOnoe mnocobue «OCHOBBI MareMaTHUYECKOTO MojAeIupoBaHus»: [lns HampaBieHus
noaroroBku 210104 «MUKpPOSIEKTPOHUKA M TBEPIOTENbHAS IEKTpoHUKay / 3apukoBckas H. B. - 2012.
247 c. [OnexTpoHHbI pecypce] - Pesxxum nocrymna: https://edu.tusur.ru/publications/4601, cBOOOTHBIIA.

4.3. O6s13aTesibHbIE Y4eOHO-METOAMYECKHUE MOCOOUs
1. BaxkyymHO-1IU1a3MEHHbIE METO/Ibl MOTYYEHUsI HAHOCTPYKTYp: YueOHO-METOAu4YeCKoe nocodue
M0 ayTUTOPHBIM MPAKTUYECKUM 3aHATHUAM U camocTosATeslbHOM padore. / Janmnuna T. U. - 2013. 20 c.
[DnexTponHsIii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3868, cBOOOIHBIIA.

4.4. Ba3bl 1aHHBIX, HHGOPMALMOHHO CIPABOYHBIE H MOUCKOBBIE CHCTEMBI
1. Hayuno-o0pa3oBarenbHbiii mopran TYCYP - https://edu.tusur.ru
2. WsnarenscTtBo «JlaHb» DiekTpoHHO-OMOIMOTEUHas cuctema - http://e.lanbook.com
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