MUHHUCTEPCTBO OBPA3SOBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHust

«TOMCKHI TOCYAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJJUODJIEKTPOHUK»
(TYCVP)

> TUSUR VTBEPXKJIAIO
F‘Tj W ‘ UNIVERSITY [TpopekTop no yuebHoi pabore
JoEyauT NOANHCAS NRETROHMDR NONHCKID
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820

Bragesey: Tpoam Maagen Edmmosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

PABOYA S IIPOTPAMMA YYEBHOU JUCLIVITJIMHBI
YueOHo-ucce10BaTeIbCKas padoTa B cemecTpe - 2

VYpoBeHb OCHOBHOM 00pa3oBaTesibHOM nporpammsl: bakasaspuar

Hanpasnenue noarorosku (crenuaibHocTh): 11.03.04 Ji1eKTPOHUKA U HAHOYIEKTPOHUKA
[Tpodwminb: MUKPO3/JIEKTPOHHKA M TBEPAOTEIbLHAS YJIeKTPOHHKA

®opma 00yueHus: OUHAast

@axynpreT: PIT, PaKyabTeT 3JIeKTPOHHOH TeXHHUKH

Kadenpa: @3, Kagenpa puznueckoii 31eKTPOHUKHU

Kype: 3

Cemectp: 5

Y4eOusrii man Habopa 2014 roga

Pacnipenenenue pabouero BpeMeHU

Ne Buapl yueOHOM AeSITENBHOCTH 5 cemectp Bcero Ennauner
1 [IpakTdeckue 3aHATHS 108 108 4acoB
2 Bcero aynmuTopHBIX 3aHSATHIA 108 108 4acoB
3 W3 Hux B uHTEpakTUBHON (hopme 10 10 4acoB
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 73 or« 8 » 9 2016 1

Jluct cornacoBanuit
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDenepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOrO cTaHmapra Beicmiero obOpazoanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWMKa W HAHOAJIEKTPOHWKA, yTBepkaeHHoro 2015-03-12 rona,

paccMOTpeHa M yTBep)KAeHa Ha 3aceaHuy Kadeapbl «  » 20, nporokon Ne
Pa3zpaborunku:
noueHT kad. O3 butnep JI. P.

3aBenyromumii o0ecrniednBaromei kad.
(O)C) Tposn I1. E.

Pabouas nmporpamma coracoBana ¢ GakyiasTeToM, TpOoQUINPYIONICH U BRITYCKAOIIEH KadeapaMu
HaIlpaBJeHUs OJTOTOBKHU (CHEIUATBLHOCTH).

Hexan ©®OT Boponun A. 1.

3aBenyrommii mpodumupyroriei kad.

(O] Tposn I1. E.

3aBenyromuii BEITyCKaoIen kag.

O] Tposn I1. E.
OKCIepTHI:

[pencenarens MeToAMYECKOM
Komuccuu Kadenpsr O . Yucroenona 1. A.

IIpencenarens METOAMYECKON
koMuccuu ¢akynsrera T . Yucroenona 1. A.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dopMUpOBaHUE OCHOBBI JIJII OCO3HAHHOTO M IIEJICHANPABIEHHOTO HCIOJIB30BaHMS TOTYyYEHHBIX
3HAHWUU TIPH MIPOBEJCHUH HCCIICIOBATEIHCKON PA0OTHI MO TEMATUKE OYIYIICH CIIeIUaTbHOCTH.

1.2. 3agaum IMCHUIIITHHBI
— (opmupoBaHHEe HABBIKOB MPOBEICHUS DSKCHEPUMEHTAIBHBIX HCCICAOBAHUN MaTepuasos,
MPUOOPOB U YCTPOMCTB U 00paOOTKHU MOTYUYEHHBIX PE3YJIBTaTOB;
— ¢dopMUpOBaHHWE HABBIKOB IIOATOTOBKM W MYOIWYHOTO TMPEICTABICHHUS PE3YJIbTaToOB
HCCJICIOBaHUMN.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Jucunmmna «Y4yeOHO-HUCCIIen0BaTenbckas padoTa B CEMECTPE - 2» OTHOCHUTCS K BapHaTHBHOMN
gactu Omoka 1 (Bb1.B.OJI.5.1) oOpazoBarenbHOM HpOrpaMMmbl MOATOTOBKH OakajaBpOB IO MPOQHUITIO
«MUKpO3JIEKTPOHUKA W TBEpPAOTENbHAs AJIEKTpoHMKa» HampasieHus 11.03.04 «OnekTponuka u
HaHOIEKTPOHHUKAY.

[IpenmiecTBylOUMMH  JUCHMILTUHAMY, (OPMHUPYIOIIMMHU  HadallbHbIE 3HAHUA, SBISAIOTCA
CIIeIyIoIIe JUCHUILIMHBL: HMHpopManmoHHbIe TEXHOJIOTHH, Maremarnka, Marepuaibl JICKTPOHHOU
TEXHHUKHU, MeTposorus u TeXxHuueckue uzMepenus, O6paboTka pe3yabTraToB SKCIepuMenTa, Ousuka.

ITocnenyromumu JUCLUTIIIMHAMU SIBJISIFOTCSL: Mertobl aHaiamu3a 51 KOHTPOJISL
HaHOCTPYKTYPUPOBAHHHBIX MaTepUAIOB U cUCTEM, OCHOBBI TEXHOJOTMU 3JIEKTPOHHOU KOMIIOHEHTHOU
0a3bl, Beimycknas kBanudukanuonHas padboTa.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHHUS IMCUMILINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETSHIUI:

— OIIK-5: cnocoOHOCThIO HCHOIB30BaTH OCHOBHBIE TPUEMBI OOpAOOTKH W TIPEICTABICHUS
OKCIICPUMCHTAJILBHBIX JJAHHBIX;

— TIK-2: cnocoGHOCTBIO apryMEHTHPOBAaHHO BbIOMpPAaTh M peaiu30BbIBaTh Ha IPAKTHUKE
3P PEKTUBHYI0 METOAMKY SKCIEPUMEHTAILHOTO UCCIIEIOBAHNS TTApAMETPOB U XapaKTEPUCTHK MPUOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK D3JEKTPOHMKM M HAHOIEKTPOHUKH pPAa3IUYHOIO (YHKIHMOHAIHHOIO
HA3HA4YCHUS,

— IIK-3: TOTOBHOCTBIO aHAJIM3UPOBATH M CHCTEMATHU3UPOBATh PE3YAbTAThl HCCIEIOBAHHM,
NPEJCTABIATh MaTepHajbl B BUI€ HAyYHBIX OTYETOB, MyOJIMKAIMH, TPe3eHTaIHii;

B PE3YABTATE U3YUCHUA NUCHUIIIIMHBI CTYACHT OOJIPKCH:

— 3HaTh pa3IUYHble METOAMKH OHKCIIEPUMEHTAJIBHOTO HCCIIEAOBAaHHUS MapamMeTpoB H
XapaKTepUCTUK  NpUOOPOB M YCTPOMCTB  AJIEKTPOHMKH;  OCHOBHbIE  NpHUEMBbl  00pabOTKH
OKCIICPUMCHTAJIBHBIX JaHHBIX; OCHOBHBIC cnocoObl aHaiu3a H CucreMatru3anmun BKCHGPHMGHTaHBHOﬁ
uHpopmaluy; TpeOoBaHuUs, MpeabsBIsieMble K (OpME U COACPKAHUIO HAyYHBIX OTYETOB, MyOJIMKAIIMH,
IIpe3eHTaI

— yMmeThb BbIOMparTh Haubosiee SPQPEKTHBHYI0 METOAMKY HCCIIEAOBaHMUN; MCIIOIb30BATh
pa3nuyHbIe MpUEeMbl 00paOOTKU 3KCIIEPUMEHTAIBHBIX JaHHBIX; (OPMYIMPOBATH OCHOBHBIE PE3YIbTaThI
pa60TI)I 1 OOCHHBATh UX 3HAYMMOCTD AJId NPEACTABICHUA MAaTCPUAJIOB B BUJIC OTYETOB U HY6HHK3HHI>'I

— BJAJeTh HaBbIKaMH pPa0OTBI C HU3MEPUTENIBHBIM O0OpYyIOBaHMEM, HEOOXOTUMBIM IS
MIPOBEIEHUS HMCCIEIOBAaHUN MapaMeTpoB U XapaKTepUCTHK NPUOOPOB U YCTPOMCTB; MPOrpaMMHBIMHU
Cp€acTBaMu JJid O6pa6OTKI/I OKCIICPUMCHTAJIBHBIX PE3YJIIBTATOB, HABBIKAMU aHAlIW3a M CUCTEMATHU3allun
Pe3yJIbTaTOB UCCIIEOBAaHUM U MPEICTABICHUS UX B Pa3JIMYHOM BH/JIE.

4. O0beM TMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OO0mast TPyI0€MKOCTh AMCLUUILUIMHBI COCTABISIET 6 3a4eTHBIX €AMHUI] U MPECTaBIeHa B TalOiuIe

4.1.
Tabnuna 4.1 — TpymoeMKOCTb TUCITUTLTAHBI

No Bunbl yueOHOI nesTenbHOCTH 5 cemectp Bcero Ennnauner
1 [TpakTudeckue 3aHATHS 108 108 4acoB
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2 Bcero aynuTopHbIX 3aHATHI 108 108 4acoB
3 U3 Hux B UHTEpaKTHBHOH (popme 10 10 4acoB
4 CamocrosiTenpHas paboTa 108 108 4acoB
5 Bcero (0e3 sx3ameHa) 216 216 4acoB
6 OO01mmas TpyI0eMKOCTh 216 216 4acoB
6 6 3.E

5. ConepxaHue TMCHMILTUHBI

5.1. Pa3gesnl JUCHUIIMHGLI 1 BUABI 3aHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

= = @~ =
o] R wa
g g E S 3 = 5
2 = 5 g 3 > 5
Ne HaszBanus pasnenoB QuCHUILUIMHBI s = g S o & g5
g S = 5 9 S £
s = < o 8 (ST
. < = me <)
= O o *
1  H3roTtoBieHHe yCTPOICTB MUKPO U 42 36 78 [IK-2, T1IK-3
HAHOYJICKTPOHUKH PA3TMYHOTO HA3HAYCHUS
2  HccrnegoBanue mapaMeTpoB MPUOOPOB U 66 72 138 OIIK-5, [IK-2,
YCTPOICTB [K-3
Utoro 108 108 216

5.2. Conep:kanue pa3aesioB M CHUIIMHBI (110 JEKIUSIM)
He npenycmorpeno PYII

5.3. Paznenbl AMCUMILUIMHBI M MEKIUCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMHY (PeAbL Ty IIUMHU)
H o0ecrieynBaeMbIMU (MOCJIeYHIIUMH) TUCHUIIMHAMHA
Paznenbl TUCHUIIIMHBL 1 MEXIUCIUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrieunBaeMbIMU (TIOCJIETYIONTUMU ) AUCITUTUTMHAME TIPEICTaBIICHbI B TabmuIe 5.3.
Tabnuua 5.3 - Paznens! AUCHUTUIMHBI M MEXKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB nanHoi
JUCIUIUIAHBIL, JJ11 KOTOPBIX
HEO0OXOAMMO U3yUCHUE

Ne HanmeHoBaHMe AUCIUTUINH 06€eCIIeYNBAIOIINX 1
o0ecrneyrBaeMbIX TUCIUIITNH
1 2
[IpenmecTByromme AUCHUIUINHBI
1 WHudopmaimoHHbIe TEXHOIOTUN + +
2 Maremaruka +
3 Marepuaibsl 371€KTPOHHOM TEXHUKH + +
4 MeTposorust U TEXHHYECKUE H3MEPECHHUS +
5 O06paboTKa pe3yabTaToB KCIIEPUMEHTa +
6 duszuka + +
[Tocnenyromye AMCUUTUIAHBI

1 Brinycknast kBanu@ukaonsas padora + +
2 Mertob! aHaNU3a U KOHTPOJISE HAHOCTPYKTYPUPOBAHHHBIX +
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MaTcpualioB U CUCTCM

3 OCHOBBI TEXHOJIOTHH HIEKTPOHHON KOMITOHEHTHOHN 0a3bl +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, opMHUPYyeMbIX IPH U3Yy4YEeHUH TUCHUIIIUHBI, 1 BUIOB 3aHATHII
CooTBeTcTBHE KOMIECTCHIUN, (HOPMUPYEMBIX MPH U3yUYECHUU IUCIUIUIMHBI, ¥ BUIOB 3aHSATUI
MpEACTaBICHO B Tabnuie 5.4

Tabmuma 5. 4 — CooOTBeTCTBHE KOMIETEHIM W BHJIOB 3aHATUH, (DOPMHUPYEMBIX MPH H3YUYCHHH
JUCLUIUIMHBI
E Bungnl zaustuit
=
=
]
e DOpMBI KOHTPOJIA
2 [IpakTuyeckue CamocrosiTenbHas
z 3aHATUA pabota
N
OIIK-5 + + BricTynuieHue (10K1aa) Ha 3aHATUU
IK-2 + + CobecenoBanne, Onpoc Ha 3aHATUSX,
BeicTynienue (JI0ki1a) Ha 3aHSITUH
I1K-3 + + CobecenoBanue, Onpoc Ha 3aHATHUSX,
BricTynuienue (10k1aa) Ha 3aHATUU

6. UaTepakTHBHBIE MeTOABI M (POPMBbI OPraHU3AUMHU 00yUEeHUSI
TexHONIOoruMm MHTEPAKTUBHOIO OOydeHHUs IMpHU pa3HbIX (opMax 3aHATUH B 4acax INPUBEACHBI B
Tabiuue 6.1
Tabmuma 6.1 — TexHOIOrMHM HHTEPAKTHUBHOTO 00YYEHHUS TIPU Pa3HbIX POpMax 3aHATUH B yacax

WNurepakTuBHbIE
Mertoasl p Bcero
MIPAKTUYECKHUE 3aHATUS
Mo3roBoii mTypm 2 2
Pa3zpaboTka mpoekra 2 2
Pemenue cutyalilnoHHbIX 3a/1a4 2 2
[Ipe3eHTanuu ¢ KCHOIB30BAaHUEM CIANIOB C 4 4
00CyXIeHHEM
Hroro 10 10
7. JIaGopaTopHbBIi NPAKTHKYM
He npenycmorpeno PYII
8. [IpakTHyeckue 3aHATHS
ConeprkaHue MpakTHUECKUX padoT mpuBeneHo B Tadnuie 8. 1.
Tabnuma 8. 1 — Copeprkanue MpakTUYECKUX padboT
Tpynoe
o PYA KommeTtenin
No Ha3Banus pa3aenos CopeprkaHue MPakTUYECKUX 3aHATUH | MKOCTh .
(dac)
5 cemecTp
1  Usrorosnenue ycrpoiictB Mukpo Ilomyuenue 3amanus. [Touck u ananus 12 TIK-2,TIK-3
Y HAaHOYJIEKTPOHHUKH PA3IUYHOTO HH(OPMAIUU TIO TEME.
Ha3HaYeHUS Maremarnueckoe MOAETUPOBaHNE
YCTPOMCTBA, COOTBETCTBYIOILIETO
3aJIaHUIO.
2  HzroroBneHue yCTPOHCTB MUKpPO DOpMYIHPOBKA TEXHUYECKOTO 3aJaHHUS. 12 TIK-2
Y HaHOAJICKTPOHUKH pa3uyHoro [lmaHupoBaHME TEXHOIOTHYECKUX
Ha3HaYeHUs ATArOB U3TOTOBIIEHUS TprUOOpa.
CocraBiieHne nepevyrs: HeoOXOIUMBIX
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MaTepHaJioB U 000PYIOBaHHS.

3  MsroroBneHue ycTpoicTB MUKpO M3yuyeHne MEeTOOUK HAaHECEHUS! TOHKUX 6 [K-2, I1K-3
Y HAaHOJIEKTPOHUKH PA3IUYHOIO METAUIMYECKUX U TUAIEKTPHUUECKUX
Ha3HAYCHUS IIJIEHOK
4 HWsroromieHue yCTpoUcTB MUKpO IloaroroBka m mzydeHue 6 [1K-2
Y HAHODJICKTPOHUKH PA3IUYHOTO TEXHOJIOTHYECKOTO 000PYAOBAHUS IS
Ha3HAYEHUS W3TOTOBIICHUS YCTPOUCTBA B
COOTBETCTBHH C 3a/IlaHUEM.
5  Hsroromienue ycTpolcTB MUKpO IIpoBeneHne TeXHOIOTHYECKOTO UK 6 [1K-2, TTIK-3
Y HAHODJICKTPOHUKH PA3IMYHOTO H3TOTOBJICHHUS YCTPOICTBA.
Ha3HAYCHUS
6  HccrnenoBanue mapaMeTpoB [InanupoBaHue SKCIIEPUMEHTOB T10 6 [1K-2, TTIK-3
puOOPOB U YCTPOMCTB HCCIIEOBAHMIO TApaMETPOB
M3TOTOBIIEHHOTO yCcTpoiicTBa. Beibop u
U3yYEHHE U3MEPUTEIBHOTO
o0opynoBaHUsl.
7 HccnenoBanue mapaMeTpoB [InanupoBaHue KCIEPUMEHTA 11O 6 [K-2, TIK-3
pruOOpPOB U YCTPONCTB HCCIIEIOBAHUIO TTApaMETPOB
ycTpoiicTea. M3yueHue MeToauk
JKCIEPUMEHTAIBLHBIX PadoT.
8 | HccrienoBaHue mapaMeTpoB H3Mepenns napaMeTpoB yCTpOMCTBA. 12 OIIK-5,
pruOOpPOB U YCTPONCTB AHanu3 pe3ylbTaToB. [TK-2, TIK-3
9  HccnenoBanue nmapaMmeTpoB Nzyuenne GyHKIMOHATBHBIX 12 OIIK-5,
pruOOpPOB U YCTPOHCTB BO3MOXHOCTEH yCTpoiicTBa. AHAIIN3, [TK-2, TIK-3
cucremaruzanus u 00padoTka
PE3yABTAaTOB SKCIIEPUMEHTOB.
10 MHccrnemnoBanue mapameTpoB Cucremaruzanus 1 opopMIIeHNE 12 OIIK-5,
puOOPOB U YCTPOMCTB pe3yNIbTaToB, MOATOTOBKA MAaTepUaioB B [K-2, TIK-3
BUJIC HAYYHOTO OTYETA.
11 HccrnenoBanue nmapameTpoB [Toaroroska n opopmienne 6 IK-3
puOOPOB U YCTPOMCTB MarepuasoB UCCIEI0OBaHUN B BUJIE
yOJIMKALINH.
12 HccnenoBanue napamMeTpoB IToaroToBka yCTHOTO BBICTYIIJIEHUS U 6 IK-3
puOOPOB U YCTPOKICTB MIpe3eHTaI1H.
13 HccnenoBanue napameTpoB [Ty6nuuHas 3amuTa oT4eTa no yueoHo- 6 OIIK-5,
pruOOpPOB U YCTPONCTB HCCIIEI0BATENbCKOM padoTe. [K-2, T1K-3
Uroro 108

9. CamocTosiTe/ibHasi padoTa

Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUN MPEACTABIEHBI B

tabnune 9.1.

Tabnuua 9.1 - Buael caMmocTosTenbHON pabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIEe KOMIIETEHIIHH
2 S
I

Ne Ha3Banus paznenos BHIE caMOCTOATENbHOH 5 S % @DopMbI KOHTPOJIS
paboTHI S 2
S =
o, <
= ~
5 cemecTp
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1 H3srorosienue IToaroroBka k 6 IIK-2 Brictymuienne (moxian)
YCTPOMCTB MUKPO U MPAKTHYECKUM 3aHATHIM, Ha 3aHIATHA
HaHOAJICKTPOHUKH CeMHHapaMm
Pa3IMYHOTO HAa3HAYCHHS

2 H3srorosiienue [ToaroroBka k 12 | IIK-2 BricTymuienne (moxian)
YCTPOMCTB MUKPO U MPAKTHYECKUM 3aHATHIM, Ha 3aHATHH,
HaHOAJICKTPOHUKH CeMHHapaMm CobecenoBanue
Pa3IMYHOTO HAa3HAYCHMS

3 H3srorosiienue [ToaroroBka k 6 IIK-2, Brictymuienne (moxinan)
YCTPOWCTB MUKpPO U [IPAKTUYECCKUM 3aHATHUSM, [1K-3 Ha 3aHsATUH, Onpoc Ha
HaHOAJICKTPOHUKH CeMHHapaM 3aHATHAX
Pa3IMYHOTO HAa3HAYCHHUS

4 H3srorosiienue [ToaroroBka k 6 IIK-2 Brictymuienne (moxian)
YCTPOMCTB MUKPO U MPAKTHYECKUM 3aHATHM, Ha 3aHsaTHH, Onpoc Ha
HaHOAJICKTPOHUKH CeMHHapaM 3aHATHAX
Pa3TUYHOTO Ha3HAYCHUS

5 | Hsrorosienue IMoxgroroska K 6 IIK-2, CobecenoBaune
YCTPOMCTB MUKPO H MPaKTUYECKUM 3aHATHSIM, T1K-3
HAHOYJICKTPOHUKHU ceMUHapaM
Pa3IMYHOTO Ha3HAYCHUS

6  HccnemoBanue [ToaroroBka k 6 IIK-2, Onpoc Ha 3aHATHAX
rapamMeTpoOB MPUOOPOB U TPAKTUIYCCKUM 3aHATHUSM, T1K-3
YCTPOMCTB CeMUHapam

7 Hccnenosanue IToaroroBka K 6 |IIK-2, Onpoc Ha 3aHIATUAX
napameTpoB MPUOOPOB U MPAKTUUECCKUM 3aHSATHUSM, IK-3
YCTPOICTB CeMHHapaM

8  Hccnemoranue [ToaroroBka k 12 OIIK-5, Bsicrymienue (qoxian)
napaMeTpoB MPUOOPOB U MPAKTUUECKUM 3aHSATHUSM, T1K-2, Ha 3aHATHA
YCTpOICTB ceMuHapaMm I1K-3

9 Hccnenosanune IToaroroBka K 12 OIIK-5, BsicTymnenue (qokian)
apaMeTpoB MPUOOPOB U MPAKTUICCKUM 3aHATHSM, T1K-2, Ha 3aHATAA
YCTPOMCTB ceMUHapam I1K-3

10 Uccrnenosanue IToaroroBka K 12 OIIK-5, Bsictymnenue (qokian)
apaMeTpoB MPUOOPOB U MPAKTUICCKUM 3aHSATHSM, T1K-2, Ha 3aHATAA
YCTPOMCTB ceMUHapaMm I1K-3

11 | Uccnenosanue IToxroroska x 6 |IIK-2, CobecenoBanue
napaMeTpoB MPUOOPOB U MPAKTUUECKUM 3aHSATHUSM, T1K-3
YCTPOMCTB CeMUHapaMm

12 Uccnenosanue IToaroroBka K 6 IIK-3 CobecenoBanne
rapaMeTpoB MPUOOPOB U MPAKTUICCKUM 3aHATHSM,

YCTPOUCTB ceMUuHapaMm
Bcero (0e3 skx3amena) 108
13 TloaroToBka K MPaKTUYECKUM 3aHSATHUSM, CEMHUHApaM 12 OIIK-5, Bsicrymnenue (qokian)
I1K-2, Ha 3aHATHH
T1K-3
Hroro 108
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10. KypcoBasi padora
He npenycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa J1Jisl OEHKHU YCIIeBAeMOCTH CTYICHTOB

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI
Tabnuna 11.1 — banpHbIE OIEHKU JIs1 AJIEMEHTOB KOHTPOJIS

. N MaxkcuMalibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl yueOHOI 0as 3a nepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
Brictymnenue (noxmnan) Ha 10 10 20 40
3aHATUU
Omnpoc Ha 3aHATHAX 10 10 10 30
CobecenoBanue 10 10 10 30
Hapacrarommm ntorom 30 60 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecyer 6aIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKH IPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11. 2 — Ilepecyer 6amioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU

bayel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuMalbHON cyMMBbl OaioB Ha aaty KT 5

Ot 70% no 89% ot makcumanbHOM cymMmbl OaiioB Ha garty KT

4
Ot 60% 10 69% o1 MakcumanbHOK cymMmMbl OaisoB Ha gaty KT 3
2

< 60% ot MakcuMaIbHON cyMMbI OaioB Ha nary KT

11.3. Ilepecuet cymMMbl 02/1710B B TPAAUIIMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6aJIJI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TalOnuIle
11.3.

Tabmuua 11. 3 — Ilepecyer cymMbl 6aJUI0B B TPAIULIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY
Htorosast cymma Ganos,

Onenka (I'OC) YYHUTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIIM4HO)
85 -89 B (ouens xoporiio)

4 (xopor1o) (3a4TeHO) 75-84 C (xopormro)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (YyAOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (nocpercraentio)
2 (1eynoBIIeTBOPHTE L HO) (HE Hwmxe 60 6ammos F (meynoBneTBOpHUTEIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecneyeHue TUCHUIINHBI

12.1. OcHoBHas 1uTEpaTypa
1. DOmnekTpoHHBIE mMpoLEcChl B TOHKOIUIGHOYHBIX CTPYKTypax MeTall-qU3JIeKTPUK-MeTasll:
moHorpadust / I A. BopoObes, Il. E. Tposin; ®@enepanbHoe areHTCTBO MO 0Opa3oBaHuio, ToMckuii
rOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIpaBJIEHUS M pannodnekTpoHuku. — Tomck: TYCVP, 2007. —
179 (nannuue B 6ubmotexke TYCVYP - 99 5k3.)

CornacoeaHa Ha noprane Ne 997 8




2. ToHKHe IJIEHKH B MHKpOdJEKTpoHHKe: yueOHoe mocooue / K. Y. CmupHoBa; denepanbHoe
areHTCTBO 1o oOpazoBaHMi0, TOMCKHII TOCYTapCTBEHHBIM YHHBEPCHUTET CHCTEM YIpaBICHUS U
panuosnexkrponuku. — Tomck: TY-CYP, 2007. — 109 c. (nanuuue B 6ubnuorexke TYCVYP - 50 5k3.)

3. Hanmnuna T. M. TexHONOTHs TOHKOIUIEHOYHBIX MHKpOCXeM: ydeOHoe mocoome. — 2012, —
[anmexTpoHHBIH pecypc]. [DaekTponHsIii pecypc]. - http://miel.tusur.ru

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. BakyymHas TexXxHWKa B NpPOU3BOJACTBEe HHTerpanbHbIXx cxem / b.C. Jlammmun; pen. PA.
Hunennep. — M.: Dueprus, 1972. — 253 c. (nanuuue B 6ubimorexke TYCVYP - 5 5k3.)
2. TlIpoOoil TOHKHMX AMAIEKTPUUYCCKHX IUICHOK: HayuyHoe wusfganue / [.A. BopoOweB, B.A.
MyxaueB. — M.: CoBerckoe panuo, 1977. — 69 c. (nanmune B 6ubnuorexke TYCVYP - 147 3k3.)

12.3. YueOHOo-MeTOoA4YeCcKOe Moco0ue U MpPorpaMMHoOe odecriedeHue

1. Jlammnuua T.M. BakyymHO-IIIa3MEHHBIC METOMABI IIONTYYCHHS HAHOCTPYKTYp: YueOHO-
METOAMYECKOE TTOCOOHE 0 ayIMTOPHBIM MPAKTHYECKUM 3aHSATUSIM U CAMOCTOATEIbHOU padoTe. — ToMck:
ToMCKkUIl TOCYIapCTBEHHBI YHHUBEPCUTET CHCTEM YIPABICHHUS W paauodnekTpoHuku, 2013. — 20 c. —
[anexTpoHHBIN pecype]. [DaekTponHsIid pecypc]. - http://miel.tusur.ru/

2. Myxaué B.A. IlnanupoBanue m 00pabOTKa PE3yabTaTOB M3MEpeHUi: YdeOHOe MmocoOue.-
Tomck: TYCYP, 2012 [Dnextponnsiit pecypce]. - http://miel.tusur.ru/

3. Oducnsie nporpammel Microsoft Office [Dnexkrponnsiii pecypc]. -

4. Maremarnueckuii maket MathCad [DnekrponHsIil pecypc]. -

12.4. Ba3bl JaHHBIX, THPOPMAIMOHHO CIIPABOYHbIE H TOMCKOBbIE CHCTEMbI
1. baza mammpix IRIC (Information Resources of Inorganic Chemistry) mo cBoiicTBaMm
MarepuajoB dICKTPOHHOMN TexHuku — http:// iric.imet-db.ru

13. MarepuajbHO-TeXHHYeCKOe o0ecrnedeHHne TUCHUIINHBI
W3mepuTenbHOE U TEXHOJIOTHYECKOEe 000pyIOBaHUE:
TEPaOMMETD;
npuOOPBI 1711 U3MEPEHUS UHIYKTUBHOCTH, EMKOCTH, COIIPOTHBIICHHS, TEMIIEPATYPHI;
ONTHYECKHE MUKPOCKOIIBI;
U3MEPUTENIbHBIA KOMILUIEKC [T UCCIIeI0BaHUs TPOOO0sT TUAIEKTPUKOB;
nabopaTopHBIE MEeYH;
YcranoBka BakyymMHoro HamelieHuss Y BH2M-1.
* IEPCOHAJIbHBIE KOMITBIOTEPHI, 00bETUHEHHBIE B JIOKAJIbHBIE CETH C BbIXOJOM B IHTEpHET;
Aynuropuu, 060py10BaHHbIE [T IPOBEIEHUS CEMUHAPOB U MPAKTUYECKUX 3aHATU:
* IEPCOHAJIbHBIN KOMITBIOTED;
* IIPOEKTOP.

14. ®oH1 OLIEHOYHBIX CPEACTB
@DOH/ OLIEHOYHBIX CPEACTB IPUBEICH B IPUIIOKEHNN 1.

15. MeTonnuyeckue peKOMEHIANY M0 OPTraHU3AIMU U3YyYeHHU S TN CHUILTHHbI
be3 pekomeH nanuii.
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1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(paKkTUKH) U TIPENCTABISIET COOOM COBOKYITHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepUaIOB (TUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOJOB UX MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
JUTSL U3BMEPEHUST YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBIICHHBIX PE3YJIBTaTOB O0YUYCHHUS.

®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 — IlepeueHp 3aKperIeHHBIX 33 JUCHUTUITMHON KOMIIETEHIIUN

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETEHIIUI
[1K-3 TOTOBHOCTBIO aHAJIU3UPOBATh U JloKeH 3HaTh OCHOBHBIE CIIOCOObI
CHUCTEMAaTU3UPOBATh PE3YyJIbTAThl HCCIEAOBAHUMY, | aHAIM3a U CUCTEMATU3aLUN
IIPEICTaBIIATh MaTepUaibl B BUIEC HAYYHBIX HKCIEPUMEHTAIbHOM HHpOpMaLuy;
OTYETOB, IyONMKalUii, Ipe3eHTalul TpeOoBaHus, MpeIbsIBIsAEMbIC K GOpME U

COJICPYKAHUIO HAYYHBIX OTYETOB,
MyOJIMKAIIAA, TTPE3CHTAIIHA.

JloikeH yMeTh (OpMYJIHpPOBATh OCHOBHBIC
pe3ynbTaThl Pa0OTHI M OIICHUBATh UX
3HAYMMOCTb JJIS ITPEICTABICHHUS
MaTepUaJIOB B BUJIE OTYCTOB U
yOJIMKALIUH.

JloJDKeH BiaJeTh HaBbIKAaMU aHAJIN3a U
CHUCTEMaTU3alluU PE3yJIbTaTOB
WCCJIEIOBAHUN U NIPEACTABIICHNS UX B
pa3IMYHOM BHJIC.

[1K-2 CIIOCOOHOCTBIO ApPIryMEHTHUPOBAHHO BbIOUpATh U | JloJIKeH 3HaTh pa3iiuyHble METOAUKHU
peanu30BbIBaTh Ha MPaKTUKE Y3PPEKTUBHYIO HKCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS
METOJIMKY SKCTIEPUMEHTAIBHOTO UCCIICAOBAHMS | TAPAMETPOB M XapaKTEPUCTHK MPHOOPOB U
apaMeTpOB U XapaKTEPUCTUK MIPUOOPOB, CXEM, | YCTPOUCTB 3JIEKTPOHHUKH.

YCTPOWCTB M YCTAaHOBOK JIEKTPOHHUKHU U JomxeH ymeTs BbIOMparh Haubosee
HAHODJIEKTPOHUKH Pa3JIMYHOTO 3 PEKTUBHYIO METOMKY MCCIIEIOBAHU.
(YHKIMOHAIBHOTO HA3HAYECHUS JlomxeH BiaieTh HaBbIKaMH pabOThI €

M3MEPUTENBLHBIM 000PYI0BaHUEM,
HEOOXOAMMBIM JIJIs1 TPOBEICHUS
HCCIIEIOBAaHUM ITapaMeTPOB U
XapaKTEPUCTHK TPUOOPOB M YCTPOUCTB.

OIIK-5 CHOCOOHOCTBIO UCIIOIb30BAaTh OCHOBHBIE JlomKeH 3HaTh OCHOBHBIE IPUEMBI
pueMbl 00pabOTKH U TIPEICTABICHUS 00pabOTKH IKCTIEPUMEHTATBHBIX JaHHBIX.
AKCIIEPUMEHTAIIbHBIX TAHHBIX JlomKeH yMeTh UCIIOIb30BaTh pa3INyYHbIC

preMbl 00pabOTKH 3KCTIEPUMEHTANIbHBIX
JTAHHBIX.

Joimken B1aneTs mporpaMMHBIMU
cpeacTBamMu it 00paboTKU
IKCTIEPUMEHTAIBHBIX PE3y/IbTaTOB.

OO01mure XapakTepUCTUKU MOKa3areled U KpUTEpUEB OLEHUBAHUS KOMIIETEHLMH Ha BCEX ATamax
NIpUBECHBI B TabiuLe 2.
Tabnuua 2 — OOume xapakTepUCTUKHU TTOKa3aresaeil 1 KpuTepueB OLEHUBaHMsI KOMIIETEHIIMH 110 Tarnam

ITokasarenu u
3HaTh YMeThb Bmangets
KpUTEpHUH
OTtnuuno (Beicokuit OOmanaer ¢paktruueckumu  OOnagaeT 1uana3oHOM KonTpomnupyer padory,
YPOBEHD) U TEOPETUYECKUMHU MPAKTHYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
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3HAHUSAMH B IIpenenax TpeOyeMbIX Ul pa3BUTHS  COBEPILIEHCTBYET EHCTBUS
U3y4aeMoil obiacTu ¢ TBOPYECKUX PELICHUH, paboTHI
MOHMMAaHUEM T'PaHUI] abcTparupoBaHus
IPUMEHUMOCTH npobiem
Xoporo (6a30Beiii  3HaeT (akThl, MpUHIUIEL, O0agaeT Auana3oHOM bepet oTBeTCTBEHHOCTH 32
YPOBEHbB) IpoIiecChl, o0mme NPAaKTUYECKUX YMEHUH, 3aBepIICHHE 33/1a4 B
MOHSTHS B TIpe/Ieax TpeOyeMbIX Ui PEeIlIeHUs]  UCCIEeIOBaHHH,
u3y4aeMoil obiactu OTIpeIeJIEHHBIX MPO0OJIeM B  MPUCTIOCAOIMBAET CBOE
001acTH UCCIIEeOBAHUS MOBEJIEHUE K
00CTOSITETILCTBAM B
perieHuu mpoodiieM
VnosnerBopurensH Obnagaetr 6a30BbIMU O06nagaeT OCHOBHBIMHU Paboraer npu npsiMmom
0 (TTOPOTOBBIHA 00IMMH 3HAHUSMU YMEHUSMH, TPEOYyEeMbIMH  HAOTIOACHUHT
YPOBEHB) JUTSL BBITTOJTHEHHSI TPOCTHIX
3azau
2 Peasn3zanusa KOMIeTEHIMIA
2.1 Komnerenuus ITK-3
I1K-3: TrOTOBHOCTBIO aHANU3UPOBATh U CHCTEMATU3UPOBaTb PE3YIbTaTbl HCCIIEIOBaHMM,

IIPEJCTABIATh MaTepyasbl B BUI€ HAYYHBIX OTYETOB, MyOJIMKAIUii, Tpe3eHTalil.
Jiist hopMHupOBaHUs KOMIIETEHIIMH HEOOXOAUMO OCYIIECTBUTH PSAJ] 3TANOB. JTarbl (POPMHUPOBAHUS
KOMIICTCHIMY, IPUMEHSAEMBIC I 3TOr0 BHJABl 3aHATUH U HUCIOJIb3YyEMbIE CPEICTBA OLICHUBaHUSA

MpeCTaBJICHbI B TabmHIIe 3.

Ta6Jmua 3 — Dramnsl (bOpMHpOBaHI/Iﬂ KOMIICTCHIIMU U HUCIIOJIB3YEMBIC CPEACTBA OLCHUBAHUA

Cocrasn 3Hare VYMmern Brnaners
ConepkaHue  OCHOBHBIE CIIOCOOBI aHAJIM3a BHIOMPATh METOJMKY aHAJIN3a HaBBbIKAMU aHAJIN3a U
9TaIriOB U cucreMarmnui3aimn U cUcTeMaruni3lanuun cucreMarnilanun

SKCIEPUMEHTAIbHON
uHpopmaruu TpedoBaHus,
npeabsaBiIsieMble K hopMe U
COJIEP’KaHUIO OTYETOB,
myONuKalui, Ipe3eHTanun

Bunel 3anaTuii e IHTepaKTUBHBIE
IIPaKTUYECKUE 3aHATHS;
e [IpakTHueckue 3aHATHS;

e CamocTosTebHas

pe3yJbTaTOB UCCIEAOBAHUN B PE3YJIbTATOB
KOHKPETHOM CUTYyalliu WCCIIEIOBAHUH U
(bopMyIHpOBaTh OCHOBHBIE  MPEACTABIEHUS UX B
pe3ynbTaTsl paboThI U pPa3INYHOM BHUJE
OLICHMBATh UX 3HAYUMOCTh

JUISL TIPEJICTABIICHUS

MaTepHaioB B BUJE OTYETOB

U yOnuKanun

e llHTEpakTUBHBIC
IIPAKTUYECKUE 3aHSTHS,

e [IpakTHueckue 3aHATHS;
e CamocTosiTenbHast
pabora;

e llHTEepakTUBHBIC
IIPAKTUYECKHE 3aHSTHS,
e CamocTosiTenbHas
pabora;

pabora;
Hcnonb3yembl o Onpoc Ha 3aHATHSX;
€ CpezncTBa e BricTymuienue (Jokan)
OLCHUBAHUS Ha 3aHATUH,

e CobecenoBanue;
o JluddepenumpoBaHHbIi
3aver;

e Ormpoc Ha 3aHATHSIX;

e BricTyruienue (JI0K1am)
Ha 3aHATUU;

e CobecenoBanue;

e BricTymuieHue
(toxIaz) Ha 3aHATUY;

e JludpdepenuupoBaHHbI
M 3a4eT;

e JluddepeHunpoBaHHbIMi
3a4er;

DopMyIMpOBKa TOKa3aTelnei U KpHUTEe
Tabimuue 4.
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Tabnuma 4 — [Tokazarenu U KpUTEPUU OLICHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn

3HaTb

VYMeThb

Bnanets

OT1an4HO
(BBICOKHI YPOBEHB)

Xoporio (6a30Bbrit
YPOBEHB)

® 3HAaeT pa3lInyHbIC
crocoObl 00paboTKH 1
MIpeJICTaBICHUS
uHpOpMaLny;

e 3HaeT TpeOOoBaHuUA,
MpebsBIsieMbIE K
HAyYHBIM OTYETaM,
MyOIMKaIHsIM,
MyOJIUYHBIM
BBICTYIUICHUSIM;

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

® 3HACT CIOCOOBI
00paboTKHu 1

® ApPryMEHTUPOBAHO
BBIOMPAET METOIHKY
aHaJIM3a u
CHCTEMaTU3aluu
PEe3yIabTaToB
HICCIICIOBAHUIA;

® yMeeT IIPEACTaBUTh
pe3yabTaThl B Pa3IMYHOM

bopme;

® yMeeT
chopMyIHpoBaTh
pe3yabTaThl CTaHIAPTHBIX
HCCJICIOBAaHUN B
MPEACTABUTh UX B BUJE
OTYETOB U MPE3CHTALUN;

® BIIaJ[CCT HABBIKAMU
00paboTKu U
CUCTeMaTu3aluu
UH(OPMAIUH B
HECTaHAAPTHBIX
CUTYyaLUsX;

e o0magaer
c(hOpMUPOBaHHBIMH
HaBBIKaMH ITyOJINYHOTO
peICTaBICHUS
pe3yNbTaToB
UCCJIEJIOBAHUI B BUJIE
OTYETOB, CTaTei,
BBICTYIUJICHU;

® CrII0COOEH KOPPEKTHO
OLICHUBATh TPOJIEIIAHHYIO
pabory;

e CcriocoOeH
CUCTEMAaTU3HPOBATh,
obpaborars u
MPEICTAaBUTh PE3YIbTAThI
UCCIICIOBAaHUH, B TOM
YHCIIC BHIMIOJTHCHHBIX B
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IIPEJCTaBICHUS COCTAaBE IPYIIIBL;
nHpopmanuu;

VIOBICTBOPHUTENIBH =~ e MMeeT obuiee ® YMCCT OIMCaTh ® CIIOCOOEH IIPEICTaBUTh

0 (moporoBsIit IIPEJCTABICHUE O IIPOLIECC UCCIICIOBAHNS U B BUJIE OTYETA

YPOBEHB) crioco0ax MpecTaBiIeHuss CHOPMYIHPOBATH pE3yNbTaThl CTaHAAPTHBIX
nHpopMauy; MIOJIy4E€HHBIE PE3YIbTaThl; MCCIECIOBaHUM;

2.2 Komnerenuus IK-2
[1K-2: cnocoOHOCTBIO apryMEHTHPOBAaHHO BBIOMpaTh W  pEalM30BbIBaTh HA IPAKTHKE

3¢ (dEKTUBHYI0 METOJIUKY SKCIIEPUMEHTAIBHOTO MCCIIEOBAHMSI TAPAMETPOB U XapaKTEPUCTUK MPUOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK O3JEKTPOHMKM M HAHOIEKTPOHUKU PAa3IUYHOIO (YHKIHOHAIHHOIO
Ha3HAYCHUs.

s hopMHpOBaHUs KOMIETEHIIMM HEOOX0AMMO OCYIIECTBUTH PSAJ] 3TANOB. JTanbl (OPMUPOBAHUS
KOMIIETEHIIMY, IPUMEHSAEMBIE I 3TOr0 BHUABI 3aHATUH W HCIOJNb3yeMbIE CPEACTBA OLICHUBAHUSA
IIpeJICTaBJIeHbI B TAOIHIIE 5.

Tabnuua 5 — Dtansl GopMUpOBaHUS KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Cocrasn 3HaTh YMeThb Bnanets
Conepxanune pa3INYHbIe METOANKHU BbIOMpaTh Haubosee HaBbIKaMH paboTHI ¢
JTaIoB AKCIEPUMEHTAJIBHOTO 3 PEKTUBHYIO METOAUKY  H3MEPUTEIbHBIM

WCCJIEJIOBAHUS UCCJIEIOBAHUMN 00opy/oBaHuEM,
1apaMeTpoB U HEOOXOIUMBIM JIJIS
XapaKTepUCTUK MPUOOPOB MIPOBEICHUS

U YCTPONCTB AIEKTPOHUKH UCCIJIEJOBAHNUMN

IapaMeTpoB U
XapaKTepUCTUK MPUOOPOB
U YyCTPOMCTB

Buiet 3ansTHI e lIHTepakTUBHEIC e lIHTepakTHBHBIE e lnTepakTHBHBIE
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Ncnonp3yemblie
CpencTBa
OIICHUBAHUSA

MPAaKTUYECKUE 3aHATHS;
e IIpakTuueckue
3aHATUS;

e CamocrosiTenpHas
pabora;

e Ormpoc Ha 3aHATHUSIX;

e BricTymuieHue
(mokian) Ha 3aHATUH;

e CobOecenoBanue;

¢ JludbdepennrpoBanHbl
# 3a4erT;

MPAaKTUYECKUE 3aHATHS;
e [IpakTnueckue
3aHATUS;

e CamocrosTenpHas
pabora;

e Ormpoc Ha 3aHATHSIX;

e BricTymuieHue
(mokiian) Ha 3aHATHH,

e CobOecenoBanue;

e JludbdepennrpoBanHbl
# 3a4eT;

MPAKTHYCCKHUE 3aHITHS,
e CamocTosTelbHas
pabora;

e BricTymuieHue
(mokiian) Ha 3aHATUH,

e JlubdepeHunpoBaHHBI
1 3a4er;

@opMylupoBKa IOKa3aTene W KPUTEpUEB OLIEHWBAaHUS JaHHOM

Taduie 6.

Ta@mua 6 — Ilokazarenu u KpUTCPpUH OLUCHHUBAHUA KOMIICTCHIIMHW HaA 3Talax

KOMIICTCHIIMHU IIPUBCACHA B

Cocrasn

(Oawizii: ()
(BBICOKHUI YPOBEHB)

Xoporio (6a30BbIit
YPOBEHB)

VYIOBIETBOPUTEIIBH
0 (OpOTOBBIH
YPOBEHD)

OIIK-5:

3Hartb

® 3HaeT pa3JinyHbIe
METOJIUKHU
3KCIIEPUMEHTAJIBHOTO
UCCIIEJOBAHUS
rnapaMeTpoB 1
XapaKTEPUCTHK
pruOOpPOB U YCTPOUCTB, a
TaK>K€ YCIIOBHSI X
MIPUMEHEHNUS;

® 3HAET OCHOBHBIC
METOIUKU
HKCIEPUMEHTATIBHOTO
HCCIIEIOBaHUS
napamMeTpoB U
XapaKTEPUCTUK
npubopoB
HAHOAJIEKTPOHUKH;

e 3HAET MpocTenIune
OKCIICPUMCHTAJILHBIC
METOIMKHU UCCIIEA0BAaHUS
pa3IMYHBIX TApAMETPOB
puOopoB;

YMeThb

e crnocoOeH
YCOBEPILIEHCTBOBATH
METOAMKY UCCIIeOBaHUS
B HECTaHIapTHOM
CUTYaIlUH;

® CaMOCTOSITEILHO

MO0 PAET M TOTOBUT JJIS
JKCIIEpUMEHTA
HE00X0IUMOe
o0opynoBaHue;

® CriocoOeH BbIOpaTh
METOAMKY UCCIEAOBAHUI
B HE3HAKOMBIX
CUTYyalUsX;

® yMmeer
chopMyIUpOBaTh
TpeOOBaHUS K
000pYyIOBaHUIO IS
BBITTOJTHEHHS
JKCIIEPUMEHTA;

® yMEET BBINOIHATh
CTaHJapTHbIE
UCCIICIOBAHNS;

2.3 Komnerennusa OIIK-5

CIIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHEIE IMPUEMBbI

AKCMEPUMEHTATBHBIX TaHHBIX.

Jlist popMHpOBaHKSI KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTE PSIJT ATAIOB. DTAIbl POPMHUPOBAHUS
KOMIIETEHIIUH, MPUMEHSEMbIe Ui JTOTO BHUJABI 3aHSATHH M HCIONB3YyEeMBbIE CPEIICTBA OIICHUBAHUS
MIPEICTABICHBI B TaOIHIEe 7.
Tabnuua 7 — Dtansl HGopMUPOBaHUS KOMIIETEHIIMH U UCIIOJIb3yEeMbIE CPEICTBA OIICHUBAHUS

Bnanerts

® KPUTHYCCKH
OCMBICITUBACT
TIOJTYYCHHBIC PE3YJIbTaThl;
e croco0OeH pazpaboTrarhb
IUTIaH 3KCIIEPUMEHTA U
OpraHu30Barh padoTy
KOMAaH/IbI;

e yBEpEeHHO paboTaer ¢
U3MEPUTEILHBIM
o0opynoBaHuEM

e CcriocobeH
OpraHu30Barh padoTy
KOMaHJIbl;

® BJIaJACCT HaBbIKaMU
paboThI ¢
U3MEPUTENILHBIM
obopynoBaHueM;

e paboTaer ¢
000pyIoBaHHEM B
CTaHJAPTHBIX CUTYaIIUAX;

00paboOTKM U TpEICTaBIIECHUS

Cocrasn 3HaTh YMeThb Bnanets
Conepxanne OCHOBHBIE TIPHEMBI MPUMEHSITh OCHOBHBIC HaBBIKAMU pabOTHI C
JTaINoB 00paboTKH npuemMbl 00paboTKH IIPOrpaMMHBIMH
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JKCIIEPUMEHTAJIbHBIX DKCIIEPUMEHTAIBHBIX cpelncTBaMu 00paboTKH
JAHHBIX JAHHBIX B Pa3JIMYHbIX uHpopMaLUu
CUTyaLUsAX
Bunpr 3anstuiii e lInTepaKkTUBHBIC e lnTepakTuBHBIE e lnTepakTuBHBIE

MPAKTUYECKUE 3aHATHS;
e [IpakTuueckue

MPAKTUYECKUE 3aHATHS;
e [IpakTuueckue

IMMPAKTHUYCCKUC 3aHATUSA,
e CamocrosaTebpHas

3aHATHS, 3aHATHS; pabora;
e CamMocrosiTenbHas e CamMocrosiTeNbHas
pabora; paborta;
Hcnonb3yembie e BricTymuienue e BricTymuienue e BricTryruieHue
cpeacraa (mokian) Ha 3aHATHH; (mokiian) Ha 3aHATHH, (mokitan) Ha 3aHATHH,
OLICHHBAHHS o Jlubdepennupoannsr o Juddepenuupoannsl o JuddepenunpoBaHub
# 3a4eT; 1 3a4er; 1 3a4er;
dopMyIUpOBKa TOKa3aTejaei M KPUTEPHEB OILICHUBAHHS JaHHOW KOMIICTCHI[MM TIPUBEICHA B
Tabnure 8.
Tabnuna 8 — [Tokazarenu 1 KpUTEPUH OICHUBAHUS KOMIIETECHIIMN Ha dTarax
CocraB 3HaTh YmMmeTn Bnanern
Otinnuno ® 3HAET OCHOBHBIC e yMeeT BhIOpaTh U e Croco0eH KOPPEKTHO
(BBICOKHMI ypOBEHb) IpUEMBI 00Pa0OTKH peann3oBaTh CIoco0 OLICHUTH MIPOAETAHHYIO
SKCIIEPUMEHTAIBHBIX 00paboTKH pe3ylnbTaToOB B padoTy;
JAHHBIX U YCIOBUS UX 3aBHCUMOCTH OT e CBOOOJHO BIIAJICET
MIPUMCHCHHSI, CUTYaIUH; IIPOrpaMMHBIMHU

Xopowio (0a30BbIi = e 3HAET OCHOBHEIE

YPOBEHB) npueMsl 00pabOTKH
PE3YIbTATOB
OKCIICPUMCHTA,

VIOBIETBOPUTEIILH =~ ® 3HAET HEKOTOPHIE
0 (moporoBbIi npueMsl 06paboTKH
YPOBEHb) nHpopMaIuy;

® yMeeT IMPUMECHSATh
OCHOBHBIC IPUEMBI
00paboTKu
IKCIIEPUMEHTAITLHBIX
JIAHHBIX;

e yMeeT IPUMEHSTh
HECJIOKHBIE TIPUEMBI
00pabOTKH JaHHBIX B
TUIIMYHBIX CUTYAIIHsX;

cpeacTBaMu 00paboTKH
JTAHHBIX

® YBEPEHHO NMPUMEHSET
POrPaMMHBIC CPEJICTBA
00pabOTKH JTaHHBIX;

® IIPUMEHSET
CTaHJapTHBIC
IIPOrpaMMHBIE CPEACTBA
B IIPOCTBIX CIIy4asix;

3 TunoBbie KOHTPOJIbHBbIE 3aJaHUSA

Jis peanu3anuy BBIIENEPEUUCIEHHBIX 3aJad 00y4eHHUsl MCIIONb3YIOTCS THIOBbIE KOHTPOJIbHBIE
3aJlaHusl WM MHbIE MaTepuajbl, HEOOXOIMMBbIE Ui OLIEHKH 3HAHWW, YMEHHI, HaBbIKOB M (WJIM) ONBITA
NeSTeIbHOCTH, XapaKTepU3YIOIIMX J3Tanmbl (OPMHUPOBAHUS KOMIIETEHIIMH B TMPOIECCE OCBOEHUS
o0Opa3oBaTeIbHON IPOrpaMMBl, B CIEIYIOIIEM COCTaBE.

3.1 Bonipochl Ha col0eceoBaHmne
— OOcyxIeHue pe3ylbTaToB pacyeToB KOHCTPYKIIMH, pPa3MEpPOB M MaTEpUajoB 3aJaHHOTO

npudopa uiM ycTpoiicTsa

— IlnaH TeXHOIOTMYECKUX ONepalfii H3roToBIeHUs prudopa
— IlepeueHb TEXHOIOTHYECKOTO OOOPYAOBAHUS U €r0 XapaKTepUCTUKH
— Ilnan skcriepuMeHTa MO UCCIIEIOBAHUIO MTApaMEeTPOB NMprdopa
— OOcyxeHue MoAroToBICHHOMN MyOJIMKAIlUK 110 pe3yJIbTaTaM HCCIIeI0BaHHH

3.2 Tembl OIPOCOB HA 3aHATHAX
— Meroauka pacueToB mapaMeTpoB KOHKPETHOTo npubdopa
— TpeboBaHusi TeXHUKU OE€30MaCHOCTU MpHU paboOTe € TEXHOJIOTHYECKHUM U H3MEPUTEIbHBIM

o0opymoBaHUEM
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— Cnoco0b1 00pabOTKH SKCIIEPUMEHTATBHBIX TaHHBIX
— TlpaBuia opopmiieHUsT TUCHEMEHHBIX OTYCTOB M MIPE3CHTAIHIT [0 PEe3yJIbTaTaM HCCIICAOBAHHIMA

3.3 TeMbl J0KJIa0B
— Pe3ynbrarel HHGOPMAIIMOHHOTO TTOUCKA TI0 TEME 3aIaHHsI
— Meronbl HaHECEHUS TOHKUX METAJUTMYECKUX U TUAICKTPUICCKUX TIJICHOK
— Pe3ynbrarsl puznUecKoro U MareMaTuyeCKOro MOJISITUPOBAHMS TpUOopa
— TexHONMOru4YeCKHue acreKThl U3TOTOBIEHUS ITPUOOpa
— Pe3ynbrarhl 5KCIEPUMEHTOB I10 UCCIIEIOBAHUIO MTApaMeTPOB Iprudopa
— Ilpe3enTanus u myOnu4YHAas 3alIMTa OTYETA IO PE3yabTaram padoThl

3.4 Bonipochl 1udpdepeHIMPOBAHHOIO 3a4eTa
OneHka y4eOHO-MCCIICAOBATEIILCKOM PabOThl  CTYAGHTa NPOM3BOIUTCA 10  pe3yJibraram
BBICTYIUICHHH (JIOKJIAI0B), cOOCCEIOBAaHUI U OMPOCOB, a TAKXKE MO pe3ylbTaTaM MYOIMYHON 3alHUThI
paboTHL.

4 Meronn4yeckue MaTepuaJibl
Ins obecniedenust mporecca oOydeHUsT M PEIICHUs 3a7ad OOy4YeHUsl MCIOJB3YIOTCS CIIEIYIONINe
MaTepuaIbl:
— METOAMYECKHE MaTepuajbl, OINPEACSIONUe MPOIEeIypbl OIEHUBAHUS 3HAHUM, YMEHHI,
HAaBBIKOB U (WJIM) OIBITa JACSITENbHOCTH, XapaKTEpU3YIOMIMX I3Tanbl (HOPMUPOBAHUS KOMIIECTEHIIHH,
cortacHo 1. 12 paGovei mporpaMMel.

4.1. OcHoBHas JuTEpaTypa

1. DnexTpoHHBIE MpOLECCHl B TOHKOIUICHOYHBIX CTPYKTypax MeTall-Iu3IeKTPUK-METal:
moHorpadust / I. A. BopoObeB, Il. E. Tposin; ®enepaibHOe areHTCTBO IO 0oOpa3oBaHuio, ToMcKwHii
rOCYJapCTBEHHBII YHUBEPCUTET CUCTEM YyHpaBieHUS U paauosnekTpoHuku. — Tomck: TYCVYP, 2007. —
179 (mamnune B 6ubmmorexke TYCYP - 99 3k3.)

2. Tonkue miueHKH B MUKpO3eKTpoHuke: yuebHoe mocobue / K. M. CmupnoBa; denepanbHoe
areHTCTBO IO o00pa3oBaHuio, TOMCKHMH TOCYIapCTBEHHbI YHUBEPCUTET CHCTEM YIIPABICHUS U
paauosnekTponuku. — Tomck: TY-CYP, 2007. — 109 c. (nanuune B 6ubnuoreke TYCVYP - 50 k3.)

3. Hammmmaa T. U. TexHoJOTHs TOHKOIJICHOUYHBIX MHKpOCXeM: yueOHoe mocobme. — 2012, —
[anekTpoHHbIH pecypc]. [AnekTponHsii pecypc]. - http://miel.tusur.ru

4.2. JlonosHuTEIbHAS JUTEpPaTypa
1. Bakyymnas TexHuka B mpousBoacTBe HHTerpaibHbix cxeM / b.C. lanunun; pen. P.A.
Hunennep. — M.: Oneprus, 1972. — 253 c. (nanuuue B 6ubimorexke TYCVYP - 5 3k3.)
2. IIpobGoii TOHKHMX AMAPIEKTPUUYECKUX IUICHOK: HayyHoe uznanme / [.A. BopoOpeB, B.A.
MyxaueB. — M.: CoBerckoe panuo, 1977. — 69 c. (nannuue B 6ubnuorexke TYCVYP - 147 5k3.)

4.3. YueOHO-MeTOoANYeCKoe Mocodue U MpPorpaMMHoe odecreyeHue

1. [Hanmnuna T.M. BakyymHO-IIa3MeHHBIE METOIBI TMOJNYUYEHHUS HAHOCTPYKTYp: YueOHO-
METOINYECKoe Moco0ue Mo ayTUTOPHBIM MPAKTHUECKUM 3aHATUSM U CaMOCTOATENIbHON padore. — ToMck:
ToMckuii rocygapcTBEHHBIM YHMBEPCUTET CHCTEM YIpaBICHHUS M paauoliekTpoHuku, 2013. — 20 c. —
[anekTpoHHbIH pecypc]. [DnekTponHsIii pecype]. - http://miel.tusur.ru/

2. Oducupie mporpammsel Microsoft Office [DnexTpoHHEI pecypc]. -

3. Maremarnueckuii maker MathCad [DnexTponHsIii pecypc]. -

4. Myxaués B.A. IlnanupoBanue u o0paboTka pe3ylnbTaToB M3MEpEeHUi: YuyeOHoe mocolue.-
Tomck: TYCVYP, 2012 [Dnexrponnslii pecypc]. - http://miel.tusur.ru/

4.4. ba3bl 1aHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. baza pmanneix IRIC (Information Resources of Inorganic Chemistry) mo cBoiicTBaM
MarepualoB dIEKTPOHHOI TexHuku — http:// iric.imet-db.ru
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