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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
oOpa3oBarenbHOTO cTaHmapra Beicmiero obOpazoanus (PI'OC BO) mo HampaBIeHUIO TOATOTOBKH
(cnermmanpHOCTH) 28.03.01 HanoTexHOMIOTHMM M MUKPOCHCTEMHAasl TeXHHKA, yTBepkaeHHoro 2015-03-06

ro/ia, paCCMOTPEHA M yTBEPIKJICHA HA 3aceTaHud Kapeapwl «  » 20 roma, IPOTOKOJ
Ne .

Pa3zpaboTunku:
noreHT kag. OO butnep JI. P.

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

Pabouas nporpamMma cormnacoBana ¢ (pakyabTeToM, Mpo(UIHpyYIOLIeH U BRITycKatole kadeapamu
HAIPaBJICHUS [TOATOTOBKY (CIIEHATBHOCTH).

Hexan ®OT Boponun A. 1.

3aBeqyroNInid BEITyCKAOIIeH Kad.

(OC) TposH II. E.
DKCHEPTHI:

IIpencenarens MeTOAUYECKOM
koMuccuu ¢akynprera 3T Yucroenmona U. A.

MpeAcenarTesib METOIUYECKOM
Komuccuu Kagenpsr PO Yucroenosa 1. A.
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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

— (dopMupOBaHHE YMEHHH HCIIOIb30BaTh COBPEMEHHBIC TEXHOJOTMH cOopa HH(GOpMAIH,
00pabOTKM M HMHTEPHPETANH TONYYCHHBIX AKCIEPUMEHTAIBHBIX SMIMPHYECKUX TaHHBIX, OBJIAJICHHE
COBPEMECHHBIMU METOJIAMH UCCJICIOBaHUH;

— (opMyIHpOBaHME ¥ pEIICHHE 3a/ad, BO3ZHHMKAIOMIMX B HCCIEIOBATEIbCKON ACATEILHOCTH
3HAHUH,

— mpoBeaeHue oubnmorpaduveckoil paboThl ¢ MPUBICYCHHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHM;

— npuoOpeTeHne MPAaKTHYECKHX HABBIKOB, HEOOXOJMMBIX MIPU MPOBEICHUU HCCIIEIOBATEIbCKON
paboTHI 110 TeMaTHKe OyIylIel CrelHaIbHOCTH;

—  HaBBIKOB aHAIM3WUPOBATh U CHCTEMAaTH3MPOBATh PE3YNIbTAThl UCCIEIOBAHUH, 00padaTbiBaTh 1
IPE/ICTABIATh MaTepHalibl B BUJEC HAyYHBIX OTUYETOB, MyOIMKAIMHA, TIPE3CHTAIHH.

2. Mecto aucunniimubl B ctpykrype OITIOII

Juctumuimaa «Y4deOHO-uccienoBarebekas padora B cemecrpe-3» (b1.B.JIB.6.1) otHOCHTCS K
6moky 1 (BapuaTuBHas 4acTh).

[IpenmecTBylOmMUMH ~ JUCUMIUIMHAMH, (DOPMUPYIOIIMMH  HaYajbHBIC 3HAHHSA, SBISIFOTCA
cleayrolre JUCIUILTUHBL: BakyyMHO-TIIIa3MeHHBIE METObI MTOy4YeHUsI HAHOCTPYKTYp, MaTemarudeckoe
MOJICTTUPOBAaHME M IpOrpaMMHpoBaHue, Merpojorus W TeXHHYeckue u3Mepenus, OOpaborka
pe3ynbTaTtoB sKcnepuMeHTa, [lnaHupoBaHHe SKcnepuMeHTa, YueOHO-HccienoBaTelbckas pabora B
cemecTpe - 2, YueOHo-ucclieoBarenbekas pabora B cemectpe- 1, @u3nka MmieHOYHBIX HAHOCTPYKTYD.

[Tocnenyromumu AUCUUIUIMHAMU SIBIISIIOTCS: 3allUTa BBITYCKHOM KBalM(UKAIMOHHOW pPabOTHI,
BKJIIOYAsl IMOJATOTOBKY K MpPOIENype 3alluThl M TPOIEAypYy 3alIuThl, MeToAbl aHaiu3a W KOHTPOJIS
HAaHOCTPYKTYPHUPOBAaHHHBIX MAarepHalioB U cucTeM, MoAenupoBaHHE U TMPOCKTUPOBAHHUE MHUKPO- U
HaHOCHCTeM, YueOHO-ucceoBarenbckas pabora B cemectpe-4.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JMCIUIITHHbI

[Tpouecc n3yueHus: AUCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIUH:

— IIK-3 TrOTOBHOCTBIO aHAJIM3UPOBaTb M CHUCTEMATU3UPOBATh PE3YIBTAThl MCCIEIO0BaHUM,
NPEJCTaBIATh MaTepHajbl B BUJIE HAyYHBIX OTYETOB, MyOJIMKAIUH, TPe3eHTaIHii;

— IICK-1 cnocoGHOCTBIO Biale€Th COBPEMEHHBIMH METOAAMM pacdyera MU IMPOEKTUPOBAHUS
W3JeNUA MHUKPO- M HAHOJIEKTPOHUKUM U MUKPOCHUCTEMHOM TEXHHKH, U3TOTOBJIECHHBIX C NMPUMEHEHHEM
HAaHOTEXHOJIOTUH, CIIOCOOHOCTBIO K BOCHPUATHIO, pa3pabOTKe U KPUTHUYECKOH OLIEHKE HOBBIX CIOCOOOB
UX MPOEKTUPOBAHMUS;

— IICK-3 TOTOBHOCTBIO K  BBIIOJIHEHHIO  HAyYHO-HUCCIIENOBATEIbCKUX W OIBITHO-
KOHCTPYKTOPCKMX paboT B 00JacTW MpPOM3BOACTBA M3JENUN HAHODIEKTPOHMKHM W MHMKPOCHCTEMHOMN
TEXHUKHU.

B pesynbrare u3ydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

— 3HaThb OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX TUCHUIUIMH Mo Tematuke YUWP; metonbr
pacueTa U MPOEKTUPOBAHUS U3AEIUNA MUKPO- U HAHODJIEKTPOHUKH U MUKPOCUCTEMHOM TEXHUKU; METOJIbI
TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO MCCIENOBAaHUS MATEpPUAIOB M YCTPOMCTB MHUKpPO- H
HAHOD3JIEKTPOHUKHU Pa3IMYHOr0 (PYyHKIIMOHATLHOTO Ha3HAYEHHUS.

—  YMeThb IPAaKTUYECKH OCYIIECTBIIATh UCCIEIOBAHMUS, SKCIIEPUMEHTAIbHBIE paOOThl B HAYYHOM
oOmactu, paboTarb ¢ NPOTrpaMMHBIMU TMPOAYKTaMH U KOHKPETHBIMU pecypcamu MHTephera u ap.;
WCIOJIb30BaTh TEOPETUUECKUE 3HAHUS JIJISl IPOBEACHUS SKCIIEPUMEHTaIbHBIX padoT no Temaruke Y UP.

—  BJIaJIeTh HAaBbIKAaMM IUIAHUPOBAHUS SKCIEPUMEHTA U 00paOOTKU Pe3ylIbTaTOB SKCIIEPUMEHTA;
apryMEeHTUPOBAaHO BBIOMpPAaTh M pealn30BbIBaTh A(P(EKTUBHYI0 METOAMKY HKCHEPHUMEHTAIbHOIO
HCCIIEOBAHMS IApaMETPOB U  XapaKTEPUCTHUK MAarepuaJoB M KOMIIOHEHTOB DJJIEKTPOHUKU H
HAHODZJICKTPOHUKH; TPOBOJUTH SKCIEPUMEHTAJIbHbIE MCCIEIOBAaHUS IapaMEeTpOB U XapaKTePUCTHUK
MaTepuaIoB U KOMIOHEHTOB 3JIEKTPOHUKH U HAHONIEKTPOHUKHU.
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4. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO6mass TpyAO€MKOCTh AUCHUUIUIMHBI cocTaBisieT 6.0 3aueTHBIX EIUWHUIBI U TpeACTaBicHa B
tabnure 4.1.
Tabmuma 4.1 — TpygoeMKOCTh AUCITUTUTHHBI

Buel yue6HOM nesTeNbHOCTH Bcero gacos Cemectper

6 cemectp
AynuTOpHBIE 3aHATHS (BCETO) 102 102
[IpakTrueckue 3aHATHS 102 102
W3 HUX B MHTEPAaKTUBHOU (hopme 10 10
CamocrosTenpHas pabora (Bcero) 114 114
BoinonHenne MHAMBUYaIbHBIX 3a1aHNAN 102 102
[TonroroBka K MpakKTUYECKUM 3aHATUSM, CEMUHApaM 12 12
Bcero (6e3 sx3amena) 216 216
OO0mast Tpy10eMKOCTh 216 216
3aueTHbIe EquHuIIB 6.0 6.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pa3aennl IUCHUIIINHGLI M BUALI 3AaHATHI
Paznensl AMCHMILTUHBI U BUABI 3aHATUH TPUBEICHBI B TabmuIe 5.1.
Tab6muna 5.1 — Pa3gesnsl AUCHUIUIMHEL U BUIBI 3aHATUIA

[Ipaktnue CamocTos
Bcero  Hasanus pazznenos
HasBaHnus pa3nenoB AUCHUILIAHBL CKHUE TeJIbHAS
qacoB MYCIUIIIUHEI
3aHATHSA ~ paboTa
6 cemecTp
1 INouck u u3ydyenue uHGopmanuu 24 30 54 I1CK-3
2 IloaroToBka U MPOBEJEHUE SKCIIEPUMEHTA 42 42 84 [K-3, TICK-1,
I1CK-3
3 IloaroroBka oTdeTa M 3alnTa 36 42 78 T1K-3, TICK-1,
I1CK-3
Htoro 3a cemecTp 102 114 216
Utoro 102 114 216

5.2. Conep:xanue pa3aejioB THCHHILTMHBI (110 JIEKIUSIM)
He npenycmorpeno PYII

5.3. Pazaesbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMHY (PeAbLTY IIUMHU)
U obecneynBaeMbIMU (NMOCJAEAYIONUMHU) TUCHUNIMHAMHA
Paznensl MUCHUTUIMHBI U MEXIUCHUIIIMHAPHBIE CBSI3U ¢ 00ECTIEUYUBAIONTUME (TIPEIBITYITIMHI) U
obecrieunBaeMbIMU (TIOCIIETIYIONMMHA ) JUCITUTUTMHAME TIPEICTaBIeHbI B TabmuIe 5.3.
Tabnuua 5.3 - Pa3nens! IUCIUTUTHHBI M MEXKIUCIUILTUHAPHBIE CBSI3U

Ne pa3aciioB ,Z[aHHOﬁ JUCIUILIINHBI, OJIA
KOTOPBIX HCOGXOJII/IMO HU3Yy4YCHUC

HayMeHOBaHHE THCIIAIUTHH 00ecIeurBaOMINX U 00eCIIeYNBACMbIX
JUCHUITIINH
1 2 \ 3

HpeIIHlCCTBy'IOH_[I/IC JUCIHUITIIMHBI

1 BakyymMHO-TIa3MEHHbBIE METO/IbI ITOJIyYE€HUSI HAHOCTPYKTYD +
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2 MareMaru4eckoe MOJEIUPOBAHUE U TPOTPaMMHUPOBAHUE + +

3 MeTponorus u TEXHHYECKHE U3MEPEHUS +

4 O6paboTKa pe3ynbTaToOB AKCIIEPUMEHTA + +

5 IlnanupoBaHu€e SKCIEPUMEHTA +

6 YueOHo-uccneaoBareabckas pabora B cemecrtpe - 2 + + +

7 YuebHo-uccenoBarenbckas padbora B cemectpe-1 + + +

8 du3HKa MIEHOYHBIX HAHOCTPYKTYP + + +
[locnenyromuye AUCUUILTUHBI

1 3amuTa BEIMYCKHON KBATH(PUKAIMOHHONW PabOTHI, BKITFOYAs + + 4

MOJTrOTOBKY K MPOLEAYpPE 3aLIUTHI U MPOLEYPY 3aIUThI

2 MeTtozbl aHAJIM3a U KOHTPOJIS HAHOCTPYKTYPHUPOBAHHHBIX + + +

MaTepualoB U CUCTEM

3 MogenupoBaHue U IPOEKTUPOBAHUE MUKPO- U HAHOCUCTEM + + +

4 YuebHo-HUCcnenoBarenbckas padbora B cemectpe-4 + + +

5.4. CooTBeTcTBHE KOMIIETeHIMI, (POPMHUPYEMBIX IPH M3YYEeHUHU AUCUMILIMHBI, M BU/I0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX INpPU H3YyYEHUH AUCLMIUIMHBL, U BHUJIOB 3aHITUH
IpeCTaBIeHo B Tabnule 5.4

Tabmuma 5.4 — CooTBeTcTBHE KOMIICTCHIMH W BHJIOB 3aHATHH, (OPMHUPYEMBIX TpU H3yYEHHUH
JTUCIUILTAHBI
Bunrsl 3austuii
Kommnerenyu [pakTnieckue CamocrosiTenpHas DopMBI KOHTPOISA
3aHATHS pabora
[K-3 + + CobecenoBanue, Onpoc Ha 3aHATHUSAX,
BricTynienue (10k1aa) Ha 3aHATUU
TIICK-1 + + CobecenoBanue, Onpoc Ha 3aHATUAX
+ + CobecenoBanue, Onpoc Ha 3aHATUAX
I1CK-3 A » VP )

BeoicTymienue (10k1aa) Ha 3aHATUN

6. NUuTepakTUBHBIE MeTOABI M (POPMBbI OPraHU3ALMNU 00yUEHUSI
TexHONIOTruM MHTEPAaKTUBHOTO OOy4YeHHsS MpH pa3HBIX (opMax 3aHATUN B Yacax IMPHUBEACHHI B
Tabmie 6.1
Tabnuna 6.1 — TexHOTOrHMH UHTEPAKTUBHOTO OOYYEHHUS MIPH Pa3HbIX (hopMax 3aHATHI B yacax

HHTepaKTI/IBHBIe
Mertoasi Bcero
MMPAKTHYCCKUEC 3aHATUA
6 cemecTp
Pemenne cutyalimoHHBIX 3a/1a4
[Ipe3eHTaIyu ¢ UCIOIL30BAHUEM CIIAMIIOB C
o0cyKIeHHeM
Htoro 3a cemecTp: 10 10
Hroro 10 10
7. JIabopaTropHbie padoThI
He npenycmorpeno PYII

8. IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEICHO B Tabnuie 8.1.
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Tabnuma 8. | — HaumeHoBaHMe NPAaKTUYECKUX 3aHIATUN (CEMUHAPOB)

HaumenoBaHue nmpakTUYECKUX 3aHATUN Tpyno- dopMupyeMbIe
Ha3zpanus paznenon
(cemMuHapoB) €MKOCTbh, 4.  KOMIICTCHITIH
6 cemecTp
1 Ilouck u usydyenue Beraua nHauBHyaIbHBIX 3a1aHui. [Tonck 12 [1CK-3
uHpopmaru Y U3y4eHHe HHPOPMAIIUHU 10 TEME
HCCIICIOBAHUM.
[TnanupoBanue menel 1 3a1aq 12
AKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS
Hroro 24
2 IloaroroBka u MpoBeJcHUE  BBIOOp METOAMKY ¥ JIeTATH3AIHS 6 I1CK-3, TIK-3,
AKCIIEPUMEHTA AKCIEPUMEHTA. [1CK-1
N3yueHne xapakTepuCcTUK 6

TEXHOJIOTUYECKOTO ¥ M3MEPUTETHHOTO
000pyIOBaHUs M MPABHII paOOTHI C HUM.

DKCIepUMEHTANIbHBIE UCCIIEIOBAHUS 110 18
teme YUP.
Pacdersl 1 MoZIeTMpOBAHKE ITAPAMETPOB 12
00BbeKTa HCCeI0BaHU
Uroro 42
3 IoaroroBka ordera U AHanu3, cucremaruzaus u o0padoTka 12 I1K-3, TICK-3,
3ammmra JKCIIEPUMEHTAIIBHBIX JTaHHBIX. [1ICK-1
O6cyxnenue u GopMyIupOBKa 12
pesynbraroB. Odopmienne oryera o Y UP.
[ToaroToBka qoKiIaga v MPE3EHTAIUU 110 6
TeMe paboTHI.
[TyGnraHO€ BBICTYIIIICHHE C TOKJIAZAOM U 6
3alUTa pe3yabTaToB paboTHI.
Htoro 36
Hroro 3a cemectp 102

9. CamocrosiTeibHasA padoTa
Bunasr camocTosiTeIbHOM paboThI, TPYAOEMKOCTh B (JOPMUPYEMBIE KOMIIETCHITUH TIPEICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 - Buael caMmocTosiTenbHON pabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMITETEHIIUU

H Tpyno-
aMMEHOBAHUE NIPAKTUYECKUX dopMupyemsle
HasBanus pa3acioB o C€MKOCTB, q)OpMLI KOHTPOJIA
3aHATHHN (CEeMHHAPOB) q KOMIIETEHIIUU
6 cemecTp
1 TTouck u u3yueHue Brimonnenne 18 TIICK-3 Brictymuienne (moxian)
uHpopmaruu WHIUBUTYAJIbHBIX 3aJJaHUN Ha 3aHATHU,
Brmonnenue 12 Cobecenopanne
WHIUBUTYAJIbHBIX 3aJJaHUN
Htoro 30
2 IlonroToBKa u IToxroroBka k 12 IIK-3, T[ICK- Ompoc Ha 3aHIATHSIX,
MIPOBEJCHUE MPAKTUYECKUM 3aHATHUSIM, 1, IICK-3 CobOecenoBanue
JKCIIEpUMEHTA CeMHHapam
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Brimmonnnenune
VHJIUBUYAJIbHBIX 3aJaHUN

Brinonnenue 12
WHVBUIYAIbHBIX 3a/IaHUI
Brinonnenue 12
WHVBUIYAIbHBIX 3a/IaHUI
Hroro 42
3 IloaroroBka oruera 1 | BeimosHeHME 6 I1K-3, T[ICK-3 BeicTymieHue (J10k1a1)
3aImura WHVBUIYAIbHBIX 3a/IaHUI Ha 3aHsaTHH, Onpoc Ha
Brinonnenue 18 ?Hgnmx’
WHVNBUIYAIbHBIX 3aIaHUN obecenoBatue
Brinonnenue 6
WHVBUIYAIbHBIX 3a/IaHUN
Brinonnenue 12
WHBUIYAIbHBIX 3aJIaHUN
Hroro 42
Hroro 3a cemecTp 114
Hroro 114
10. KypcoBas padora (mpoekr)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa Uisi OEHKH YCIIeBAEMOCTH CTYICHTOB

Tabnuna 11.1 — banibHbIe OIICHKH IS 2JIEMEHTOB KOHTPOJIS

11.1. banjabHble OLEHKHU JJIs1 3J1eMEeHTOB KOHTPOJIsI

. . MaxkcuMalbHBIN
. MaxkcuMabHBIH MaxkcuMabHBIH
OneMeHTHl yueOHOU 0a 3a mepuoa Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JESITETBHOCTH mexnay 2KT u Ha cemMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
6 cemecTp
Brictynenue (noknanm) Ha 10 10 30 50
3aHATUU
Omnpoc Ha 3aHATHUSIX 5 10 5 20
CobecenoBanue 10 10 10 30
Hroro makcumym 3a 25 30 45 100
Hepuo
Hapacraromum utorom 25 55 100 100
11.2. Ilepecyer 02/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6aI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCcTaBieH B Tabiuue 11.2.
Tabmuma 11. 2 — [TepecyeT 6anaoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHOW TOYKHU Ouenka
> 90% ot MakcuManbHON cyMMBI 6astoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMmMbl 6aisioB Ha gaty KT 4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2
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11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6alIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY MpEACTaBlIeH B TalOiuIle
11.3.

Tabmuma 11. 3 — [TepecyeT cymMMbl 6AIIJIOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OIEHKY

Hrorosast cymma 6aiiios,

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

9K3aMeH

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

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

3 (yHAOBIIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (Hocpeactaentio)
2 (HEYROBACTBOPUTENLHO) (1e Hwxe 60 6ammos F (meynoBneTBopuTEIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OOecTiedeHne JUCUUIIIMHBI

12.1. OcHoBHasi uTEparypa
1. BakyymHO-TUTa3MEHHBIE METOJIBI IMOJYYCHHUS HAHOCTPYKTYp: YdueOHoe mocobue / [laHwmimHa
T. K. - 2012. 89 c. [DnexTpouHsIii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3871, nara
obpamenus: 08.02.2017.
2. OOopymoBaHuWe JIsl CO3JIAHHMSI M HCCIEIOBAHUS CBOMCTB OOBEKTOB HAaHOIJICKTPOHUKH:
VYuebnoe nocobue / Yucroenosa U. A., Hannnuua T. K. - 2011. 98 c. [DnexTponHnslii pecypc] - Pexxum
nocrtymna: https://edu.tusur.ru/publications/547, nara obpamenus: 08.02.2017.

12.2. lonoinuTeIbHAS JIUTEpaTypa

1. TIlnanupoBanue U 00pabOTKa pe3yIbTaTOB dKCIIepUMeHTa: YuebHoe nmocodue / B. A. Myxaues
- Tomck: TYCVYP, 2007. - 116 c. (Hanuuue B 6ubmmorexke TYCVYP - 49 3k3.)

2. YuebHOoe mocobue «MaremaTnueckoe MOJICTUpOBaHUe cHucTeM»: [l HampaBiIeHHS
noaroroBku 230100.62 «Mudopmaruka u BeluucauTenbHas TexHuka» u 230400.62 «MHdopmanoHHbIe
cucTeMbl U TexHonorum» / 3apuxoBckas H. B. - 2014. 168 c. [DnexkrponHsIif pecypc]| - Pexxum gocryna:
https://edu.tusur.ru/publications/4648, nara oopamienus: 08.02.2017.

12.3 Y4eOHO-MeTOAHYECKHE TOCo0us

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs
1. BaxyymHO-TUIa3MeHHbBIE METO/IbI MOTYYEHHsI HAHOCTPYKTYp: YueOHO-MeToAu4YecKoe nocodue
[0 ayTUTOPHBIM MPAKTUYECKUM 3aHATUAM U camocTosTensHoU padore. / Jlanwimmna T. U. - 2013. 20 c.

[DnexTponHblii pecypc| - Pexum moctyma: https://edu.tusur.ru/publications/3868, mara oOpaiieHus:
08.02.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOHS ISl JIMI C OTPAHMYECHHBIMU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeTOquYEeCKUE MaTepHallbl I CaMOCTOSATEIbHON U ayAUTOPHON pabOThl 00yJaromMuXcs
U3 YMCJIa MHBAJHMJIOB MPEIOCTABIAIOTCA B (hopMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSM HMX 30POBbS U
BOCHPUSATHS HH(OpMALUH.

JL1st 1M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHON (hopMe YBETUUEHHBIM HIPUDTOM.

JL1st M1 ¢ HAapYIIeHUsIMH CJIyXa:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTtHoi opme.

JIst M1 ¢ HapyLIeHUsIMH OTIOPHO-ABUTIaTe/ILHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;
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- B TIe4aTHOU (hopme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHBIE, IONCKOBBIE CHCTEMbI H TpedyeMoe
NporpaMMHoe odecneyeHmne

1. Hayuno-o6pa3oBarenbubiii mopran TYCYP - https://edu.tusur.ru

2. WznarensctBo «JlaHb» DnekTpoHHO-OMOIMOTEUHAast cuctema - http://e.lanbook.com

13. MarepuajibHO-TEXHUYECKOe o0ecredeHue U CIUIINHbI
13.1. O6mue TpedOBaHNS K MATEPHAIbHO-TEXHHYECKOMY 00ecne4eHUuI0 JUCIUIIMHBI

13.1.1. MarepuaJibHO-TeXHHYECKOe o0ecnevyeHne JAJIsl NPAKTUYeCKUX 3aHATUHI

s mpoBeneHUsT MPAKTUYECKUX 3aHSATHM HCIONB3YIOTCS Y4eOHbIE ayIluTOPUU, PACHOJIOKECHHbIE
o aapecy 634034, Tomckast obnacts, I. Tomck, Bepmmnuna ynuua, 1 74, 1 stax, ayn. 116, 117, 119, 2
sTax, aya. 216. CocraB obopymoBaHus: ydeOHas MeOenb, JOCKa MarHUTHO-MapKepHas, IpPOEKTop,
kommproTepsl Kinacca He Hiwke [ID9BM INTEL Celeron D336 2.8 I'T'm, nuiieH3MOHHOE MPOTpaMMHOE
obecreuenue, makeTsl Bepeueit He Hmke: Microsoft Windows XP Professional with SP3, Microsoft Office
2010; MathCAD 13; ycraHoBKa BaKyyMHOTO HambUICHHsS, MHKpockombl MMVY-3V u MC-1,
Mukpounteppepomerp MUN-4, uzmepurtenn ummuTanca, tepaoMmeTpsl, LCR - MeTphI, MyJIETUMETPHI,
nabopaTopHBIC MEYH, TEHEPATOP UMITYIIBCOB, ITUPPOBOH ocruiuIorpad.

13.1.2. MarepuaJibHO-TeXHHYECKOE o0ecnedyeHue JAJIs1 CAMOCTOSATEIbHOM padoThl
Jns camocTosTenbHO padOThl HCIMONB3yeTcs ydeOHas ayauTopHus (KOMIBIOTEPHBIH Kiacc),
pacnioniokenHast o azapecy 634034, 1. Tomck, yn. Bepmmnuna, 74, 1 stax, ayn. 100. Cocras
obopynoBanusi: yueOHast meOenb; komnbioTepsl kinacca He Hibke [IDBM INTEL Celeron D336 2.81T. - 4
wT.; KommbioTepsl mnoakiatoueHsl K ceth MHTEPHET wu oGecneunBaroT QOCTYN B 3JIEKTPOHHYIO
nH(OPMAIMOHHO-00Pa30BaTEeNIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajJibHO-TeXHUYECKOEe o0ecnedeHne JUCHUNIMHBI ISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOXKHOCTSIMU 310POBbS

OcBoenne nucuuruinHbl unamMu ¢ OB3 ocyiecTBiasieTcs: ¢ UCMONb30BAaHUEM CPENICTB 00yUeHUs
0011IeTO U CIIENHMAILHOI0 Ha3HAYECHHS.

[Ipu o0OydyeHHH CTYIEHTOB € HAPYUIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JPYTUX TEXHUYECKUX CPEICTB
npuema/nepenadn yueOHoi nH(opManuu B JOCTYMHBIX (popMax AJisi CTYIEHTOB C HapYIICHUSAMHU CIyXa,
MOOWJIBHOW CHUCTEMBbl OOyYeHMsI MJisi CTYACHTOB C WHBAJIMIHOCTBIO, TMOPTATHBHOM WHIYKIIMOHHOMN
CUCTeMBbI. YueOHas ayauTOpHsi, B KOTOPOW 0OydaroTcs CTYIEHTHI C HapyIIEHHUEM cllyXa, o0opyaoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAUOTEXHUKOM, BUJICOTEXHUKOH, AIEKTPOHHOM JTOCKOW, MYIbTUMEIUUHOU
CHCTEMOM.

[Ipu oO0y4eHHH CTYACHTOB € HAPYILIEHUSIMH 3PEeHMSIMU TIPEIYyCMOTPEHO HCIOJIb30BaHUE B
JIEKIMOHHBIX U YUeOHBIX ayAUTOPHUSIX BO3MOXKHOCTH IMPOCMOTPA YAAICHHBIX 00BEKTOB (HalpuMep, TeKCTa
Ha JIOCKE WJIH CJIaii[ia Ha KpaHe) MPHY MOMOIIY BUICOYBEIUUHUTENICH IS YIaJIEGHHOTO TTPOCMOTpa.

[Tpu o0y4eHUU CTYIEHTOB ¢ HAPYLIEHUSIMHM OMOPHO-ABHUIATEJHHOI0 aNMapara UCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBA BBOJA MH(OpPMAIMU U JPyrue TEXHUYECKHUE CPEICTBA IMpHeMa/Tiepeaadn
yueOHOW mHGpOpMAIMK B JOCTYIMHBIX (OpMax A CTYAEHTOB C HAPYIIEHUSMHU OIMOPHO-IABUTATEIBHOTO
amnmapara, MOOMJIBHOM CUCTEMbI OOyUEHUS JIJIS JTFOJIEH ¢ MHBAITMTHOCTBIO.

14. ®oH1 OLICHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHUSA K GOHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEHIalluU
@OHJT OLUEHOYHBIX CPEJCTB M THUIIOBbIE KOHTPOJBHBIC 3aJaHUs, UCIOJIb3YEMBbIE ISl OLEHKHU
c(OpPMUPOBAHHOCTH U OCBOCHHS 3aKpPEIJICHHBIX 3a JUCIUIUIMHON KOMIIETEHIIMH TpU MPOBEICHUH
TEKyIIeH, TPOMEXYTOYHON aTTeCTAIlMU 10 TUCIUIUIMHE TTPUBECH B IPIJIOKEHUH K paboueil mporpamme.

14.2 TpeGoBanusi K (POHAY OLEHOYHBIX CPEACTB AJIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS
Jnsi CTYIEHTOB € HMHBAJIMIHOCTBIO NPEIYCMOTPEHBI JOMOJIHUTENbHBIE OLIEHOYHBIE CPE/ICTBA,
MepeUeHb KOTOPBIX YKa3aH B TaOIHIIE.
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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

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

C OI'paHUYCHUSAMMU 110 TeCTBI, IIMCBMCHHBIC CaMOCTOSATCIIBHBIC

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 310POBbA

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

— B Me4aTHOU (opme;

— B Me4aTHOU (hopMe C YBETMUYECHHBIM HIPUPTOM;

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

— MPEIOCTaBIICHUE 3aJJaHHs C UCIIOIb30BaHUEM CYpPIOTIEPEBOIA.

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 6yMare;

- Ha6op OTBCTOB HA KOMIIBIOTCPE,

- Ha6op OTBCTOB C UCITIOJIB30BAHHUEM 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, aaalITUPOBAHHBIX K OTPaHUYCHHUAM HUX 310POBbA U BOCIIPHUATUA

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.

JJ1s1 JIN1 ¢ HApYUIEHUSIMH ONOPHO-IBUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— 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 MATepUAIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOJOB UX MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
JUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno paucuuIUiMHE (MPaKTUKE) HUCHOJB3YyeTCAd MpPU MPOBEIEHUU TEKYIIero KOHTPOJISA
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 GOpMUPOBAHUS KOMITETCHIIUI
[1K-3 TOTOBHOCTBIO aHAJIM3UPOBATh U JlomKeH 3HaTh OCHOBHBIE 3aKOHBI
CUCTEMATU3UPOBATh PE3YJIbTAThl UCCIIEI0BAaHUM, €CTECTBEHHOHAYUHbIX TUCLIUIUINH I10
IIPEICTaBIIATh MaTepUaibl B BUIEC HAYYHBIX temaruke Y WP; MeTons! pacyera u
OTYETOB, IyONMKalUii, Ipe3eHTalui IIPOCKTUPOBAHMS U3ICIUA MUKPO- U
[ICK-1 CITOCOOHOCTBIO BJIa/IETh COBPEMEHHBIMU HaHOSJICKTPOHNKA 1 MUKPOCHCTCMHOM
METOAAMHU pacyeTa U MPOESKTUPOBAHMSI U3JIEIHUM TCXHHKM, MCTO/bI TCOPETHHICCKOTO 1
MHKDO- 1 HAHONIEKTPOHHKH 1 SKCIIEPUMEHTAIILHOTO HCCIIE0BAHNA
MHUKPOCUCTEMHOIN TEXHUKH, U3TOTOBJIEHHBIX C MATCPHAIIOB 1 yCTPOHCTE MUKPO- H
IIPUMEHEHUEM HAaHOTEXHOJIOTUH, HAHOJICKTPOHUKH PasIITiHOT0
CIIOCOOHOCTBIO K BOCIIPHUSITHIO, pa3padOTKe U (yHKIWOHATBHOIO HASHATEHHS,
KPUTUYECKOH OIIEHKE HOBBIX CIIOCOOOB UX HOIKEH yMETh NPAKTHICCKH
HPOCKTHPOBAHHS OCYILECTBIIATH UCCIIEIOBAHUA, }
HKCIIEpUMEHTAIbHbIE PAa0OThl B HAyYHOU
I1CK-3 TOTOBHOCTBIO K BBIIIOJHEHHUIO HAYYHO-

HCCJICJIOBATEIBCKUX U OTBITHO-
KOHCTPYKTOPCKHX padoT B o0nactu
MIPOM3BOICTBA U3JICIIHI HAHOIICKTPOHUKU U
MUKPOCUCTEMHOM TEXHUKHU

o0nactu, paboTarh C MPOrpaMMHBIMHU
IPOYKTaMHU M KOHKPETHBIMH pecypcaMu
WuTepHeTa u Jp.; UCIOIb30BaTh
TEOpPETUYECKUE 3HAHUS JJIs IPOBEACHUS
HKCTIEPUMEHTAIBHBIX pa0OT 110 TEMaTUKe
YUP.

JlomxeH BIaseTh HABbIKAMH
IUTAHUPOBAHMS SKCIIEPUMEHTA U
00paboTKH Pe3ynbTaTOB IKCIIEPUMEHTA;
apryMeHTHPOBaHO BBIOMpATh U
peann3oBbIBaTh 3P(HEKTUBHYIO METOIUKY
HKCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS
apaMeTPOB U XapaKTEPUCTUK MAaTEPUATIOB
Y KOMIIOHEHTOB 3JIEKTPOHUKH U
HAHOAJIEKTPOHHUKH; POBOTUTH
HKCIIEPUMEHTAJIbHBIE UCCIIEI0OBAHUS
MapaMeTPOB U XapaKTEPUCTUK MATEPUAIOB
Y KOMIIOHEHTOB 3JIEKTPOHUKH U
HAHOAIIEKTPOHHKH.

OO0ue xapakTepUCTUKU TOKa3aTreiaed M KpUTepHUeB
MIpUBE/IEHBI B Tabnuie 2.
Tabnuma 2 — O6mmue XapakTepUCTHKH MOKa3aTreie U KpUTEprUeB OLIEHUBAHUS KOMIIETEHIIM MO Taram

OlLICHMBaHUS KOMIIETCHILIMH Ha BCEX ATamax

Iloka3arenu u

3HaTh YmMmeTh Bnanets
KpUTEpHUH
OTtnuuno (Beicokuit OOmanaer ¢paktuueckumu  OOGnagaeTr 1uana3oHOM KonTpomnupyer padory,
YPOBEHD) U TEOPETUYECKUMHU MPAKTHYECKUX YMEHUH, MIPOBOJIUT OLIEHKY,
3HaHUSMH B IIpesenax TpeOyeMbIX Uil Pa3BUTUSL  COBEPIICHCTBYET IEHCTBUS
u3ydaeMoil 061acTu ¢ TBOPYECKHUX PEIIECHUN, paboThI
MOHMMAaHHUEM I'PaHUL] abcTparupoBaHus
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IMPUMCEHUMOCTH

npoOiem

Xoporo (6a30Bbrit

3HaeT (GaKThl, IPUHLUIIHL,

Oo6namaer quamna3zoHoM

bepet oTBETCTBEHHOCTH 32

YPOBECHb) MIPOIIECCHI, 00IITHe MPAKTUYECKUX YMEHHH, 3aBeplICHUE 3aa4 B
MOHSTHUS B Mpeeiax TpeOyeMBbIX JUIS PEIICHUsI  HUCCIICIOBAHUH,
H3y4aeMoi 00sacTu OTpEICTICHHBIX MTPOOJIEM B IPUCIIOCAOIMBACT CBOEC
00J1aCTH UCCIEIOBAHUS IIOBEAECHUE K
00CTOSTENILCTBAM B
peneHny mpodieM
VYnosnerBopurensH OO6namaer 6a30BBIMU OO0iagaeT OCHOBHBIMHU Pabotaet npu npsiMmom
0 (TMOPOTOBBIA OOILIMMH 3HAHUSAMU YMEHHSIMH, TPEOYEeMbIMH  HaOIOJCHUH
YPOBECHb) JUUISL BBITIOJTHEHMS TTPOCTHIX
3ajad
2 Peasim3zanus KoMIeTeHIIHI
2.1 Komnerennus IIK-3
IIK-3: TrOoTOBHOCTBIO AaHANM3UPOBAaTh M CUCTEMATU3UPOBATH PE3YJbTAThl HMCCIEAOBAHUM,

MIPEACTABIISITH MaT€pUasbl B BUIC HAYYHBIX OTYETOB, MyOIMKAILIUMA, TPE3CHTAIUH.

Jns popmupoBaHusi KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJI ATAOB. DTarbl POPMUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIC JIS 3TOr0 BHJBI 3aHATUH W HCIOJb3yeMbIE CPEICTBA OLICHUBAHUS
MpeJICTaBIeHbI B Tabnuiie 3.
Tabmuma 3 — Dramnel GopMUPOBaHUS KOMIETEHIIMH U HCIIOIb3yeMbIe CPEACTBA OLICHUBAHUS

Cocrasn

Conepxxanue
JTAIroB

Bunrsl 3austuii

Ucnonb3yemblie
CpeacTBa
OIICHUBAHUS

3Harb

OCHOBHBIE CITOCOOBI
aHaJn3a u
CUcreMarn3anuun
9KCIIEPUMEHTAJIBHOM

uHpOopMaIuu TpedoBaHus,
npeabsBIseMble K popme

U COICPKAHHIO OTYETOB,
myONUKaIni,
MpE3EHTALMNI

e llHTEpakTHBHBIE
MIPaKTUYECKHUE 3aHATHS;
e [IpakTnueckue
3aHSTHS,

e CamocTosTeNnbHast
pabora;

e Onpoc Ha 3aHATHUAX;
e BricTymuieHne
(mokian) Ha 3aHATUM;
e CobecenoBaHue;

e JludbdepennrpoBanHbl

M 3a4eT;

YmMmeTn

BbIOMpATh METOAUKY
aHau3a u
CUCTEMAaTU3aLUU
pe3yJIbTaToB
UCCIIEJIOBAHNN B
KOHKPETHOH CUTYyalHH,
bopmynupoBarb
OCHOBHBIE PE3YJbTaThI
paboThI M OLICHUBATh UX
3HAYUMOCTb JIJIst
MPEJICTaBICHUS
MarepuasioB B BUJIE
OTYETOB U MyOIMKalui

e llHTEpakTUBHBIC
IIPAKTUYECKUE 3aHSTHS,
e [IpakTHueckue
3aHSTHS,

e CamocTosTenbHast
pabora;

e Onpoc Ha 3aHATHUAX;

e BricTymuieHue
(mokiian) Ha 3aHATHM,

e CobecenoBaHue;

e JludbdepeHpoBaHHbI
# 3a4eT;

Bnaners

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

e llHTEepakTUBHBIC
IIPAKTUYECKHE 3aHSTHS,
e CamocTosiTenbHas
pabora;

e BricTyruieHue
(mokitanm) Ha 3aHATHH,

e JluddepeHnpoBaHHBI
1 3a4er;

DopMynMpOBKA MOKa3aTrejied W KPUTEPUEB OILICHUBAHMWS JAHHOW KOMIIETCHIIMM TpUBEICHA B

Tabnuie 4.
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Tabnuma 4 — [Tokazarenu U KpUTEPUU OLICHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn

3HaTb

VYMeThb

Bnanets

OT1an4HO
(BBICOKHI YPOBEHB)

Xoporio (6a30Bbrit
YPOBEHB)

VYIOBIETBOPUTEIIBH
0 (TOpOTOBBIH
YPOBEHD)

® 3HAaeT pa3lIn4yHbIC
crocoObl 00paboTKH U
MIpeJICTaBICHUS
uHpOopMaLuy,

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

® 3HACT MpaBHiIa
o OpMIICHUST OTYETOB,
MyOIUKALIHA,
IIpe3eHTalu;

® 3HACT CIOCOOBI
00paboTKHu 1
MIPEIICTABICHHUS
nHpopMaIuu

e mMeeT odmree
MPEICTaBICHHUE O
crioco0ax MpeCcTaBIeHUs
nHpopMauu

® ApPryMEHTUPOBAHO
BBIOMPAET METOIHKY
aHaJIM3a u
CHCTEMaTU3aluu
PEe3yIabTaToB
HCCIIeN0BaHnH,

® yMeeT IIPEACTaBUTh
pe3yabTaThl B Pa3IMYHOM

bopme

® 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[ECT HABBIKAMU
00paboTKu U
CUCTeMaTu3aluu
UH(OPMAIUH B
HECTaHAAPTHBIX
CUTYaIHSIX;

e o0magaer
c(hOpMUPOBaHHBIMH
HABBIKAMH ITYOJIMYIHOTO
peICTaBICHUS
pe3yaBTaTOB
UCCJIEJIOBAHUI B BUJIE
OTYETOB, CTaTei,
BBICTYIUJICHU;

® CrII0COOEH KOPPEKTHO
OIICHHUBATH TIPOJICITAHHYIO
paboty

® CrocoOcH
CHUCTEMaTU3UPOBATh,
obpaborars u
MPEICTAaBUTh PE3YIbTAThI
HWCCIeq0BaHUI

® CrocoOcH
chopMyarpoBaTh U
MPEICTaBUTH B BUJE
OoT4ycTa pGSYJ'IBTaTI)I
CTaHJAapPTHBIX
HCCIICIOBaHUN

2.2 Komnerenuus IICK-1

ITICK-1: cnocoOHOCTBIO BIaJETh COBPEMEHHBIMU METOJAMU pacueTa U NMPOEKTUPOBAHMS U3ACTHM
MUKpPO- ¥ HaHORJIEKTPOHUKM U MHKPOCHUCTEMHOW TEXHUKH, M3TOTOBICHHBIX C MPUMEHEHUEM
HaHOTEXHOJIOTUH, CIIOCOOHOCTBIO K BOCHPUATHUIO, pa3pabOTKe U KPUTHUYECKOH OLIEHKE HOBBIX CIIOCOOOB
UX MPOEKTHUPOBAHMUSI.

s hopMHpOBaHUs KOMIETEHIIMM HEOOXOAMMO OCYIIECTBUTH PSAJ] 3TANOB. JTambl (POPMUPOBAHUS
KOMIIETEHIIMH, TMpPUMEHSEMbIe Ui 3TOTO0 BHJbl 3aHATHUI M MCIOJIb3yeMbIE CpEICTBAa OLICHUBAHMS
IpeJICTaBJIeHbI B TaOIHIIE 5.

Tabnuua 5 — tansl GopMUpOBaHUS KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Cocrasn 3HaTh YmMmeThb Bnanets
Conepxanune MaTeMaTH4eCcKHe METO/Ibl  BbIOpaTb METOAUKY HaBbIKaMH paboTHI ¢
JTaIroB pacueTa U3AeIuil MUKpPO-  pacueTa M OLEHUTh IIPOrpaMMHBIMH

N HAHODJICKTPOHUKH U PE3YIIbTAThI MMpOAYKTaMH JJIs pacyeTa

MUKPOCHUCTEMHOMN
TEXHHUKH, COBPEMEHHbIE
POTPaMMHBIE IPOTYKTHI
JUIsl pacueTa u
IIPOEKTUPOBAHHUS

U IIPOCKTUPOBAHUS
W3JIeTTUI MUKPO- U
HaHOMIEKTPOHUKHU U
MHKPOCHCTEMHOU
TEXHUKH
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Bune! zagsatuil

e lHTEepakTUBHBIE
MPAaKTUYECKUE 3aHATHS;
e IIpakTnueckue
3aHATUS;

e CamocrosiTenbHas
pabora;

e lHTEepakTUBHBIE
MPAaKTUYECKUE 3aHATHS;
e IIpakTHueckue
3aHATUS;

e CamocrosiTenpHas
paborta;

e lHTEepakTHBHBIE
MPAKTUYECKHUE 3aHSTHS,
e CamocrosiTenpHas
pabora;

Ncnonp3yemblie
CpeacTBa
OIICHUBAHUS

DopMynMpPOBKA MOKA3aTeyiel W KPUTEPUEB OLICHUBAHUS JAHHOU

e Ormpoc Ha 3aHATHUSIX;
CobecenoBaHue;

e JlubdepeHnpOBaHHBI
# 3a4eT;

e Ormpoc Ha 3aHATHSIX;
e CobOecenoBanue;

e JlubdepeHnpoBaHHBI
1 3a4er;

¢ JluddepeHpoBaHHBI
1 3a4er;

KOMIICTCHIIMU IIPUBCACHA B

Tabymue 6.
Ta6nuna 6 — [Tokazarenu U KpUTEPUN OIICHUBAHUS KOMITETEHITMH HA dTarmax

Cocrasn 3HaTh YMeTh Bmangers
OT1inn4HO ® 3HACT MaTeMaTHYECKHE o BBIOpPATh METOIAMKY ® UMEeT HaBBIKU PabOTHI

(BBICOKUI YPOBEHbB)

Xoporio (6a30BbIit

METOIbI PEILICHUS
¢bu3nYecKux 3amad;

® [IOHHUMaEeT
MaTeMaTU4ECKYIO CYyTh
METOJIOB pacyera

® 3HAacT OCHOBHBIC

pacdera U MPOrpaMMHBII
IPOIYKT IS €T0
peann3aIim;

e CcrI0coOeH BHECTH
U3MEHEHHS B METOIUKY
pacyera B COOTBETCTBHH
C KOHKPETHBIMHU
YCIIOBUSIMU

e BbIOpaTh METOAUKY

C COBPEMEHHBIMU
CPEACTBAMHM pacyeTa u
IIPOEKTUPOBAHHUS
U3JIEJIUI MUKPO- U
HAHO2JIEKTPOHUKU;

® BJIAJCCT HABBIKAMU
IPOrpaMMHUPOBaHUs Ha
SI3BIKE BBICOKOT'O YPOBHS

® UMEET HaBbIKU PabOThI

YPOBEHB) MaTeMaTU4eCKUE METO/Ibl ~ pacyera M MPOrpaMMHbBI =~ C COBPEMEHHBIMU
penreHus GU3NIeCKUX IIPOAYKT JJISL €TO CpeAcTBaMH pacdeTa u
3a1a4 peann3anuu POEKTUPOBAHUSA

U3JIEJIUI MUKPO- U
HAHODJIEKTPOHUKHA

VYIOBJIETBOPUTEIILH =~ ® WMEET MPEJCTABICHHE  ® TMPOU3BOINTH ® UMEET ONBIT PadOTHI C

0 (TTOpOroBBII 0 MareMaTu4eCKUX CTaHJAPTHBIE PACUYETHI 10 COBPEMEHHBIMU

YPOBEHb) MeTOoJIax obpasiry CpelCTBaMH pacyeTa u

2.3 Komnerennus IICK-3

[1CK-3: TOTOBHOCTBIO K BBIIIOJHEHHIO HAYYHO-HUCCIIEI0BATENbCKUX U OIMBITHO-KOHCTPYKTOPCKHUX
paboT B 00J1aCTH MPOM3BOACTBA M3/1€IMIA HAHOAIEKTPOHUKH U MUKPOCUCTEMHON TEXHHUKH.

s popMupoBaHMsI KOMIETEHIIMHA HEOOXOMMO OCYHIECTBUTH PsJI ATAOB. JTalbl (OPMUPOBAHUS
KOMIIETEHIIMY, NPUMEHSAEMBIE Ul 3TOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMS
MIPEICTABICHBI B Ta0IHIIE 7.
Tabnuma 7 — Otansl GopMUpOBaHKS KOMIETEHIIMH U HCIIOJIb3yEeMbIe CPEICTBA OLIEHUBAHUS

MPOEKTUPOBAHMS O
HEIMOCPEICTBEHHBIM
PYKOBOJICTBOM

Cocrasn 3HaTh YMeThb Bmangets
Conepxanue (U3UKO-TEXHOIOTUYECKHE BBIOMpATh HaBBIKaMU paboTHI C
3TaIloB OCHOBBI IIPOU3BOZCTBA TEXHOJIOTHYECKHUE TIPUEMBI TEXHOJIOTMYECKUM

U3Jenui U IIapamMeTpsl IpU 000pyI0BaHUEM IIPH
HaHODJIEKTPOHUKHU U ITPOU3BOJICTBE U3AEIIHN BoinosiHeHnn HUP u OKP
MUKPOCHCTEMHOU HaHOMIEKTPOHUKHU U
TEXHUKH MHUKPOCHCTEMHOU
TEXHUKHU
15
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Bune! zagsatuil

e lHTEepakTUBHBIE
MPAaKTUYECKUE 3aHATHS;
e IIpakTnueckue
3aHATUS;

e CamocrosiTenbHas
pabora;

e lHTEepakTUBHBIE
MPAaKTUYECKUE 3aHATHS;
e IIpakTHueckue
3aHATUS;

e CamocrosiTenpHas
paborta;

e lHTEepakTHBHBIE
MPAKTUYECKHUE 3aHSTHS,
e CamocrosiTenpHas
pabora;

Ncnonp3yemblie
CpeacTBa
OIICHUBAHUS

e Ormpoc Ha 3aHATHUSIX;

e BricTymienue
(mokian) Ha 3aHATHH;

e CobOecenoBanue;

¢ JludbdepeHnrpoBanHbl
# 3a4eT;

e Ormpoc Ha 3aHATHSIX;

e BricTymienue
(mokiian) Ha 3aHATHH,

e CobOecenoBaHue;

¢ JludbdepeHnmpoBaHHbI
# 3a4eT;

e BricTymuieHue
(mokitan) Ha 3aHATHH,

¢ JlubdepeHpoBaHHBI
1 3a4er;

(DOpMy.]'II/IpOBKa roKas3arene u KPpUTCPUCB OLICHHBAHUA ﬂaHHOﬁ KOMIICTCHIIMU IIPUBCACHA B

Tabnure 8.
Tabnuua 8 — [lokazarenu u KpUTEpHH OLICHUBAHHS KOMIIETCHIIMH Ha dTarax

Cocras 3HaTh Y™meTh Bnagers
Ormuno e 3HaeT pa3JinyHbIe e yMeeT 000CHOBAaHHO ® BIJIaJICET HaBBIKAMU

(BBICOKHUI YPOBEHB)

Xoporto (6a30BbIit

METOZbI IIPOU3BO/ICTBA
U3JENUN
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKH U
TEXHOJIOTUYECKHUE
ACIIEKThI ATUX IIPOLIECCOB

e 3HaeT 0a30BbIE METOBI

BbIOMpaTh METO U
TEXHOJIOTUYECKHUE
napamMeTpsl Iporecca
MIPOMU3BOJICTBA U3JETUN

e yMeeT BbIOpaTh METOJ

paboTHI ¢
TEXHOJIOTHYECKHM
0o0opynoBaHUEM, B TOM
YHUCJIe HECTAaHJAPTHBIM;
® BIaJIeET IPUEMaMHU
HUP u OKP B obnactu
MIPOU3BOJICTBA U3JETUI
HAHODJIEKTPOHUKHU U
MHKPOCHUCTEMHOMN
TEXHUKH

® BJIaJCCT HaBbBIKAaMH

YPOBEHD) Y TEXHOJIOTHIO W3TOTOBJICHUS 3NN U paboThI C
MIPOU3BOACTBA U3CIIUN TEXHOJIOTHYECKHE TEXHOJOTNYE€CKUM
HAHODJIEKTPOHUKH U napamMeTpsl npoiiecca 00opy0oBaHUEM
MUKPOCUCTEMHOU MPOU3BOJCTBA
TEXHUKHU
VIOBICTBOPUTEIBH o 3HAET 0A30BBIC METOIBI ® YMEET OCBOUTH ® CrI0COOEH BBINIOJHSATh
0 (IIOpPOTOBbIH M TEXHOJIOTHIO UMEIOILHNCS IpoLece pernaMEeHTHBIE OoNepanuu
YPOBEHB) MPOU3BOJICTBA MIPOU3BOACTBA U3ECIHN Ha CTaHIapPTHOM

o0opynoBaHUU

JeSATeIIbHOCTH,

XapaKTEPHU3YIOMINX ITaIlbl

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
st peanuzamiiil BBIIETIEPEUUCIICHHBIX 3a/1a4 OOY4YeHHS! MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WM WHBIE MaTepuaibl, HEOOXOIUMBIEC AJIs OLICHKH 3HAHWW, YMEHUH, HAaBBHIKOB U (WJIM) OMBITA

O6p8.30B2lTCJ'IBHOI>i [MporpaMmeal, B CJIICAYIOIIEM COCTABEC.

3.1 Bonpochl Ha co0ecenoBaHue
— OOcyxeHue 1enu u 3a1ad pabotsl. [ImaHnpoBaHue OCHOBHBIX ATAIOB.

— OOcyxeHre BRIOPAaHHOW METOIUKH M JIETAIA3AITUS DKCIIEPUMEHTATBLHON YacTH PabOoTHI.
— IIpomexxyTouHbIE pe3ysbTaThl SKCIEPUMEHTA U MATEMATHYECKUX PAaCUETOB.

— OOcyxnenue u GopMyITHpOBKa PE3yJIETaTOB pabOTHI.

3.2 Tembl OIPOCOB HA 3AHATHAX
— Pesynbrarsl 3y4eHHs HapaMeTPOB TEXHOJIOTHUYECKOTO M U3MEPUTEIBHOTO 000PYIOBAHUS
— besonacHsle npaBuiia paboTel ¢ 000pyIOBaHUEM
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— ®opma npeacTaBaeHust 1 00pabOTKa SKCIEPUMEHTATIBHBIX PE3YIBTaTOB
— Coneprxanue npeseHTanuu mno uroram Y 1P

3.3 TeMbl J0KJIa0B
— O030p umeromelics UHPOPMAITUHU TIO TEME HCCIICIOBAHUS
— Pe3ynbrarhl SKCIEpUMEHTAIBHOM PA0OTHI M MAaTEMAaTHYECKUX pacdeToB. OCHOBHBIE BBIBOIBI
— IlyObnuyHOE BBICTYIUICHHE M 3aIllUTa PE3yJIbTaTOB YI4EOHO-HCCIIEI0BATEILCKON pabOThI

3.4 Bonpocsl qnuddepeHIIMPOBAHHOIO 3a4€Ta
Onenka y4eOHO-MCCIIEAOBATEILCKOM PabOTBl  CTyAGHTa HPOM3BOTUTCA 110  pe3yabTaram
BBICTYIIJICHUH (JI0KJTa0B), cOOECEIOBaHUI M OMPOCOB, a TAK)KE MO pe3yiabTaTaM MyOJMYHOW 3allUThHI
paboTHI.

4 MeTonnyecKkne MaTepHasbl
Jlnst obecriedeHus mporiecca 00ydeHHs W PEIICHHs 3a1ad OO0y4YCHUs MCIIOJB3YIOTCS CICIYIOIIIe
MaTrepUalIbl:
— METOAMYECKHE MaTepualibl, OIpENeNSIONIHe IPOLEAYypPhl OLCHUBAHUS 3HAHWH, YMCHHH,
HAaBBIKOB M (WJIM) ONbBITAa JEATCIBHOCTH, XapaKTEPH3YIOIIUX OTarbl (OPMHPOBAHUS KOMIICTCHIIH,
cortacHo 1. 12 paGoveid mporpaMMel.

4.1. OcHoBHas JuTEpaTypa
1. BakyymHO-TUIa3MEeHHbIE METObl MONTYYEHUS HAHOCTPYKTYp: YueOHoe mocobue / JlanunuHa
T. K. - 2012. 89 c. [Dnekrpounsiii pecype] - Pexxum nocryma: https://edu.tusur.ru/publications/3871,
CBOOOIHBIN.
2. OOopymoBanue JUIsl CO3JAHHUS W HCCICIOBAaHHS CBOWCTB OOBEKTOB HAHOIICKTPOHUKU:
YyeOnoe nocodue / Uucroenosa U. A., Janununa T. U. - 2011. 98 c. [Dnekrponnslii pecypc] - Pexum
nocrymna: https://edu.tusur.ru/publications/547, cBOOOTHBIN.

4.2. JlonostHMTEIbHAS JJUTEpaTypa

1. [InanupoBaHue u 00pabOTKa PE3yIbTATOB IKCIIEPUMEHTA: YueOHoe nmocodue / B. A. Myxaues
- Tomck: TYCVYP, 2007. - 116 c. (nanuune B 6ubmroreke TYCVYP - 49 3k3.)

2. VYuebHoe mnocobue «MaremaTtuueckoe MOAEIUpPOBaHUE cucTeM»: [l HarpaBiIeHUs
noaroroBku 230100.62 «MupopmaTtrka u BerurciuTenbHas TexHuka» u 230400.62 «HpopmanrioHHbIe
cucTeMbl M TexHonorum» / 3apukosckas H. B. - 2014. 168 c. [DnexkTpoHHbIi pecypce] - Pexxum gocryna:
https://edu.tusur.ru/publications/4648, cBOOOAHBIIA.

4.3. Obs3aTesbHbIC Y4eOHO-MeTOAHYeCKHe oco0ust
1. BakyyMHO-IUIa3MEHHBIE METO/BI ITOMyYeHUS] HAHOCTPYKTYp: Y4eOHO-MeTonn4ecKkoe mocodue
[0 ayAUTOPHBIM MPAKTUYECKUM 3aHITHSIM U camocTosTenbHoi padote. / Januwnmuuna T. U. - 2013. 20 c.
[DnexTpoHHBIi pecypc] - Pexxum noctymna: https://edu.tusur.ru/publications/3868, cBOOOIHBIA.

4.4. Ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHBIE H MOMCKOBbIE CHCTEMBI
1. Hayuno-o6pa3oBarenbubiii mopran TYCVYP - https://edu.tusur.ru
2. WspmarensctBo «JIaHb» DiekTpoHHO-OMOIMOTEUHAast cucTema - http://e.lanbook.com
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