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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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 kag. 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:

npeiceiaTeNb METOAMYECKOM
komuccuu ¢paxkynprera 3T Yucroenosa 1. A.

MpeacenaTe b METOINYECKON
koMuccuu kagenpst OO Yucroenosa 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 MIPOBECHUH HCCIICIOBATEIHLCKON PA0OTHI O TEMATHUKE OYAYIIeH CrielnaaIbHOCTH.

1.2. 3agaum IMCHUIIITHHBI
—  @opMHpOBaHHWE HABBIKOB IIPOBEICHUS OSKCIICPUMEHTAIBHBIX KCCIICOBAHUN MaTrepuasos,
MPUOOPOB U YCTPOMCTB U 00PAOOTKH MOTYyUYEHHBIX PE3YIbTATOB;
— ¢dopMUpOBaHHWE HABHIKOB IOATOTOBKM U MYOIWYHOTO TMPEICTABICHHUS  PE3yJIbTaTOB
HCCIICTOBaHUMN

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Hucuunnuna «Y4ueOHO-uccienoBareibekas padora B cemectpe - 2» (b1.B./IB.5.1) otHocuTCs K
Osoky 1 (BapuaTuBHAs 4acTh).

[TpenmecTBYIONMMH ~ JUCHHUILIUHAMY,  (QOPMUPYIOIIMMH  HA4YaJIbHBIE  3HAHUSA, SBISIOTCS
cleqyrolue AUCUUIUINHBL: MHpopMalonHble TexHOJIOTWH, Maremaruka, Marepuanabl 3JIEKTPOHHON
TEXHUKH, MeTpoyiorus W TeXHUYEeCKHe wu3MepeHus, HaydHo-ucciemoBarenbckas padora, OO6paborka
pe3yibpTaToB JKcrmepuMeHTa, [lnanupoBanue skcrnepumeHTa, [IpakThka 1O MOMYYEHHIO MEPBUYHBIX
mpoecCHOHANBHBIX YMEHUH W HABBIKOB, B TOM 4HCJIE MEPBUYHBIX YMCHHH W HABBIKOB HAyYHO-
HCCIIEIOBATENIbCKOM IeATeIbHOCTH, YueOHO-UCCIenoBaTenbckas pabota B cemecTpe-1, Ousuka.

[TocnenyromumMi TUCHUIUTMHAME SBISIOTCS: Y4eOHO-UCCIenoBareNbekasi pabota B cemecTpe-3,
YyeOHo-UccaenoBarenbckas pabora B cemectpe-4; 3amuTa BBITYCKHOM KBaIU(DUKAIIMOHHOW PaloOTHI,
BKJIIOYAs MOATOTOBKY K MPOIIEAYPE 3AIIUTHI U MPOLIEYPY 3aLTUTHL.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AHCHHILINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HAPaBjieH Ha (JOPMUPOBAHUE CIECAYIOIIUX KOMIIETCHIIU:

— OIIK-5 crmocoGHOCTRIO HMCHONB30BaTh OCHOBHBIE INPHEMBI OOpaOOTKM M TIPEICTaBICHUS
OKCIICPUMCHTAJIBHBIX JAHHBIX;

— IIK-2 cnocoOGHOCTBhIO apryMEHTHPOBAaHHO BBIOMPATh M PEalM30BbIBATH HAa MPAKTUKE
3P PEKTUBHYI0 METOAMKY SKCIEPUMEHTAILHOTO UCCIIEIOBAHNS TTApAMETPOB U XapaKTEPUCTHK MPUOOPOB,
CXEM, YCTPOMCTB M YCTAaHOBOK DJJIEKTPOHHUKH W HAHOAIEKTPOHUKH PAa3IMYHOTO (PYHKIHNOHAIEHOTO
HA3HA4YCHUS,

— IIK-3 TOTOBHOCTHIO aHAIM3HPOBATH U CHUCTEMATU3UPOBATh PE3YNbTaThl HCCIEIOBaHUIA,
MPEJICTaBIISITh MaTepralbl B BUJE HAYYHBIX OTYETOB, MyONUKAIIMi, TPE3eHTALIUN.

B pe3synbrare n3y4eHus QUCLUILUIMHBI CTYIEHT JOJKEH:

— 3HaTb pa3IMYHbIE METOAMKH SKCHEPUMEHTAJbHOTO MCCIEAOBAaHUS MapaMeTpoB U
XapakTepUCTUK  MPUOOPOB U YCTPOMCTB  3JNEKTPOHUKH;  OCHOBHBIE  TNpUEMBl  00pabOTKH
HKCIIEPUMEHTAIbHBIX JAHHBIX; OCHOBHBIE CIIOCOOBI aHANN3a M CHUCTEMAaTH3alMM SKCIEPUMEHTAIbHOM
nHpopMaiuu; TpedoBaHus, NpeabsBiIsieMble K (GOpMe U COAEP’KaHUI0 HAyYHBIX OTYETOB, MYOJUKAIUH,
MpE3EHTALUM;

— yMmerb BbIOMparth Haubonee 3(P(GEKTUBHYIO METOAMKY MCCIEI0BaHUM; MCIOJIb30BaTh
pa3iauyHble NMpUeMbl 00paOOTKH 3KCIEPUMEHTABHBIX JAAHHBIX; (JOPMYIHPOBaTh OCHOBHBIE PE3YIbTATHI
paloThI U OLIEHUBATh UX 3HAYMMOCTh JUIS IIPECTABICHUS MAaTepPHAIOB B BUJIE OTYETOB U MyOIMKAIIHIA;

— BJaJeThb HaBbIKAMU pabOThl C M3MEPUTENbHBIM O00OPYIOBAaHUEM, HEOOXOIUMBIM IS
MIPOBEJICHUS] UCCIIEIOBAaHUN IMapaMeTpoB U XapaKTEPUCTUK NPUOOpPOB U YCTPOMCTB; MPOrpaMMHBIMU
cpeacTBaMH sl 00pabOTKHM AKCIIEPUMEHTANBHBIX PEe3y/bTaTOB; HABBIKAMU aHANIM3a M CHUCTEMaTHU3aluu
Pe3yAbTaTOB UCCIIETOBAHUM U IPEICTABICHUS UX B PA3JIMYHOM BH/IE.

4. O0beM IMCUMIIMHBI M BH/ABI Y4e0HOM padoThl
OO6mass TpyAOEMKOCTh IHUCHUUIUIMHBI cocTaBisieT 6.0 3aueTHBIX €IUHHUIBI U TpeAcTaBiIeHa B
tabnuue 4.1.
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Tabnuna 4.1 — TpymoeMKOCTh TUCITUTUIAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl
5 cemecTp
AynuTopHbI€ 3aHATHS (BCETO) 108 108
[TpakTudeckue 3aHATUSI 108 108
W3 HUX B MHTEpAaKTUBHOU opme 10 10
CamocrosiTenbpHas pabota (Bcero) 108 108
[TonroroBka K MpakTHYECKUM 3aHATHSIM, CEMUHApaM 108 108
Bcero (6e3 ax3ameHa) 216 216
OO01mast TPyI0eMKOCTh 216 216
3auetnbie Eqununel TpynoemMkocTn 6.0 6.0
5. Conepixanue Iy CUUIIMHBI
5.1. Pazaessl JUCHUIIMHGLI 1 BUABI 3AaHATHI
Paznenbl AUCHUIUIMHBI ¥ BUIBI 3aHATHI IpUBEACHbI B Ta0nuie 5.1.
Tabnuma 5.1 — Pazmenb AMCHUTUIMHBL U BUABI 3aHATHI
Bcero
[Ipaktrue Camocros
4acoB dopMupyeMbie
HasBanus pa3nenoB AUCHUILIAHBL CKHUE TeJIbHAS
(6e3 KOMITCTCHIIUN
3aHATHSA | pabora
9K3aMEHa)
5 cemecTp
1 UsroroBiienne yCTpOHCTB MUKPO U 42 36 78 [1K-2, TIK-3
HAHOYJICKTPOHUKHU PA3JIMIHOTO HA3HAYCHUS
2 UccnenoBanue mapamMeTpoB IpUOOPOB | 66 72 138  OIIK-5, TIK-2,
YCTPOWCTB I1K-3
Hroro 3a cemectp 108 108 216
Hroro 108 108 216
5.2. Conep:kanue pa3iesioB JMCUMILTAHBI (10 JIEKIUSIM)
He npenycmorpeno PYII

5.3. Pazgenbl AMCHUMINIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00ecnedYuBa0IMMU (NMPeabIy IUMH)
H o0ecrieynBaeMbIMU (MOCJIeYHOIIUMH) TUCHHUIIMHAMHA
Paznenbl quCHUIIIUHBI U MEXIUCIUILUTMHAPHBIE CBSA3U C O0ECMEUHBAIOIIMMHU (TIPEIBIAYIIIUMHI) U
obecrneurnBaeMbIMH (ITOCIEAYIONIMMHI ) TUCIUTUTMHAMY MIPEICTaBIeHbI B Tabnuiie 5.3.
Tabmuma 5.3 - Pa3aens! AUCHUIUIMHBL 1 MEXIUCITUTUTMHAPHBIC CBS3U

Ne paznenoB JaHHOW AUCITUILIAHEI,

JUTSL KOTOPBIX HEOOXOAUMO U3YUCHHUE
HawnmeHoBaHMe JUCIUTIIIMH 00ecreynBaloNKX U

00ecreYnBaeMbIX JUCLUIUINH
1 2
[IpenmecTByronme JUCHUIIITMHBI

1 UudopmaninoHHbIE TEXHOIOTUU + +
2 MaremaTnka + +
3 Marepuaibl 3IEKTPOHHON TEXHUKHU + +
4 MeTponorusi 1 TEXHUYECKUE U3MEPEHUS +
5 Hayuno-uccienoBarenbckas paboTa + +

CornacoeaHa Ha noptane N2 11899




6 OO6paboTKa pe3ynbTaTOB IKCIIEPUMEHTA +

7 IlmaHupoBaHUE YKCIIEPUMEHTA + +

8 IIpakTHKa 10 MOJyYEHHIO EPBUYHBIX TPOPECCHOHAIBHBIX
YMEHUI 1 HAaBBIKOB, B TOM UHUCJIE€ IEPBUYHBIX YMEHHUM U HAaBBIKOB + +
HAy4YHO-HMCCIIE0BATEIbCKON EATENBHOCTU

9 YuebHo-uccnenoBareabckas pabora B cemectpe-1 + +
10 ®uzuka + +
[locnenyromuye AUCUUILTUHBI

1 3amnuTa BBIMYCKHOUW KBaTU(DUKAITMOHHOW paOOThI, BKITIOYAs

+ +
MOJITOTOBKY K TPOIEAYPE 3aLTUTHI U TPOIEAYPY 3AIIUTHI
2 Y4ebOHO-HccaenoBarensckas pabora B ceMecTpe-3 + +
3 YuebHo-uccnenoBarenbckas pabora B cemectpe-4 + +

5.4. CooTBeTCcTBHE KOMIIETeHIM, (pOPMHUPYyeMBbIX IPH U3YYECHUH AUCUMILIMHBI, M BU/AO0B 3aHATHI
CootBercTBUE KOMMETEHLUH, (HOPMUPYEMBIX IMpPU U3yYEHUU IJUCLUIUIMHBI, U BUIOB 3aHATUI
IpeCTaBIeHo B Tabnule 5.4

Tabmuma 5.4 — CooTBeTcTBME KOMIICTCHLIMH W BHJIOB 3aHATHH, (OPMHUPYEMBIX TpU H3y4EHHUH
T CITUTUTUHBI
Bunrsl 3austuii
Komnerenunn CaMOCTOSTEeIbHAS DOpMBI KOHTPOIIS
[IpakTryeckue 3aHATUA
pabota
OIIK-5 + + BricTyrmienue (10kaa) Ha 3aHATUU
ITK-2 + + CobecenoBanue, Onpoc Ha 3aHATHUSX,
BoicTynuienue (10k1aa) Ha 3aHATUU
I1K-3 + + CobecenoBanue, Onpoc Ha 3aHATHUSAX,
BricTynuienue (10k1aa) Ha 3aHATUU

6. NUuTepakTUBHBIE MeTOABI M (POPMBI OPraHU3ALMU 00yUEHUSI
TexHONMOTruM MHTEPAaKTUBHOTO OOy4YeHUS MPH pa3HbBIX (opMax 3aHATUN B Yacax MPUBEACHHI B
Tabmie 6.1
Tabnuna 6.1 — TexHOTOrMH UHTEPAKTUBHOTO OOYYEHHUS TP pa3HbIX (hopMax 3aHATHI B yacax

HHTepaKTI/IBHLIQ
Mertozsl Bcero
MMPAKTHUYCCKUEC 3aHATUA
5 cemecTp
[Tpe3eHTauu ¢ UCIOIB30BAHUEM CIAMJIOB ¢ 4 4
00CyXIeHHEM
Pemienne cuTyallnoHHBIX 33734
Pa3zpaboTka mpoekra
Mosrosoi mtypm
HToro 3a cemecTp: 10 10
Hroro 10 10

7. JIaGopaTtopHbie padoThI
He npenycmorpeno PYII

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
Temarrka MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPHUBEICHO B Tabmwuie 8.1.
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Tabnuma 8. 1 — TemaTnka NpakTUYECKUX 3aHATHNA (CEMUHAPOB)

Hazaums pasaciion

COI[Cp)KaHI/Ie MPAKTUYICCKUX 3aHITUH

Tpynoem
KOCTh, 4

dopmupyembie
KOMITETEHIINU

5 ceMecTp

1 W3roroBiieHne yCTpOHCTB MUKPO
Y HAaHORJIEKTPOHUKH PA3IMYHOTO
Ha3HAYCHUs

2 VccnenoBanue napameTpoB
puOOPOB U YCTPOKCTB

[Tonyuenue 3ananus. [louck u ananus
uHpopMaLuu 1o TeMe. Maremarnieckoe
MOJIETTMPOBaHUE YCTPOICTBA,
COOTBETCTBYIOIIETO 3a/IaHHIO.

DopMyITMPOBKA TEXHUYECKOTO 33 TaHHUS.
[TmaHupoBaHKUE TEXHOIOTHYESCKUX
3TAroB U3TOTOBICHHS TPUOOpa.
CocraBieHue nepeyHs: HeOOXOIUMBIX
MarepuasoB U 000PYIOBaHUSI.

I/I3y‘-IeHI/I€ METOAMK HAHCCCHHUSA TOHKHUX
MCTANIMYCCKUX U OUIJICKTPUUCCKUX
IIJICHOK

ITonroroska u u3yyeHue
TEXHOJIOTMUYECKOro 000PyA0BaHUS IS
W3TOTOBJICHUS YCTPONCTBA B
COOTBETCTBUH C 3aJaHUEM.

[IpoBeneHne TEXHOIOTMUECKOro UKIIA
W3TOTOBJICHUS YCTPONCTBA.

12

12

Hroro

[InanupoBaHue 3KCIEPUMEHTOB 110
HCCIIEJOBAHMIO IApaMETPOB
M3TOTOBJIIEHHOTO YCTpoiicTBa. Bribop n
U3Yy4EHUE U3MEPUTEIBLHOIO
00opynoBaHUsl.

HHaHI/IpOBaHI/Ie OKCIICpUMCEHTA 110
MCCIIEJOBAaHHIO TApaMETPOB YCTPOICTBA.
I/I3y‘IeHI/IC MCTOAUK SKCIICPUMEHTAJTbHBIX
paOdorT.

42

N3mepenus napamMeTpoB yCTPOKCTBA.
AHanu3 pe3ylbTaToB.

12

N3ydenue GyHKIIMOHATBHBIX
BO3MOYKHOCTEH ycTpoiicTBa. AHanu3,
cucTeMaru3anus u oopadboTka
PE3yABTATOB SKCIIEPUMEHTOB.

Cucremaruzanus 1 opopMIIeHNE
pe3yNIbTaToB, MOATOTOBKA MaTepUaoB B
BHJIC HAYYHOI'0 OT4YCTA.

12

12

IToaroroBka u oopmiieHre MaTepHuaIoB
WCCIIEIOBAHUN B BU/JIE MTYOIUKAIIH.

IloaroroBka YCTHOTI'O BBICTYIUICHUA U
MpE3CHTALINU.

[1yGnuyHas 3ammra oTyeTa no yueoHo-
HCCIIeIOBATENbCKOM padoTe.

Hroro

66

I1K-2, T1K-3

[1K-2, T1K-3

Hroro 3a cemecTp
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9. CamocrosiTesibHasA padoTa
Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH MPE/ICTABICHbI B
tabmure 9.1.
Tabmuma 9.1 - Buasl caMocTOsATENBHOM pabOThI, TPYAOEMKOCTh B (JOPMUPYEMbIE KOMITETCHITIH

Tpynoe  ®Dopmup.

HasBanus pa3acioB BI/II[LI CaMOCTOATEILHOU pa6OTI>I MKOCTbB, | KOMIICTCHII q)OpMI:I KOHTPOJIA
q un
5 cemecTp

1 Usrorosiienue [ToaroroBka K MPaKTUYECKUM 6 [1IK-2, Brictymienne (moxmnam) Ha
YCTPOWCTB MUKPO U 3aHATHUAM, CEMUHApaMm I1K-3 3aHaTun, Onpoc Ha
HaHOAJICKTPOHUKH TIOArOTOBKA K MPaKTHIECKHM 6 3aHaTugx, CobeceqoBaHue
pasi4HOro 3aHITHSIM, CEMUHAPaAM
Ha3HAYCHUS

[ToaroroBka Kk MpakKTUYECKUM 6

3aHATHUSAM, CEMHUHApaM

[ToaroToBka K NpakTU4ECKUM 12

3aHATHUSAM, CEMHUHApaM

[TonroToBKa K MPaKTUIECKUM 6

3aHATHUSAM, CEMHUHApaM

Hroro 36
2 UccnenoBanue [ToaroroBka K MpakTUYECKUM 12 OIIK-5, Brictynienue (noknan) Ha
[IapaMeTpoB MPUOOPOB  3aHATHUSAM, CEMUHApAM [1K-2, 3aHsaTun, Onpoc Ha
U YCTPOUCTB [1K-3 3agsatuax, CobecenoBanue

yeip [ToaroroBka K MpakKTUYECKUM 6 ,C A

3aHATUAM, CCMUHApamM

[ToaroToBka K MpakTHYECKUM 6

3aHATHAM, CEMHHApaM

[MoaroToBka K MpakTHYECKUM 12

3aHSATHSAM, CEMHHApaM

[MToaroToBka K MpakTHYECKUM 12

3aHSATHSAM, CEMHHApaM

[MoaroToBka K MpakTHYECKUM 12

3aHSATHSAM, CEMHHApaM

[MoaroToBka K MpakTHYECKUM 6

3aHSATHAM, CEMHHApaM

[ToaroToBka K MpaKTHYECKHM 6

3aHATHSAM, CEMHHApaM

Hroro 72
Htoro 3a cemecTp 108
Uroro 108
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10. KypcoBasi padora (IpoekT)

He npenycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa J1Jisl OEHKHU YCIIeBAeMOCTH CTYICHTOB

11.1. bBanjbHbIe OLEHKHU JJISI 3JIEMEHTOB KOHTPOJIS
Tabmuna 11.1 — banbHbIe OIICHKH 7151 2JIEMEHTOB KOHTPOJIS

. N MakcumanbHbIi
. MakcumanbHbIN MakcumanbHbIN
OneMeHTbl yueOHOU 0asu1 3a mepuoz Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
5 cemectp
Brictymnenue (noxmnan) Ha 10 10 20 40
3aHATHH
Omnpoc Ha 3aHATHAX 10 10 10 30
CobecenoBanue 10 10 10 30
HToro Makcumym 3a 30 30 40 100
epuo
Hapacraromum ntorom 30 60 100 100
11.2. IlepecyeT 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[lepecuer 0amIoB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpeaCcTaBieH B Tadbuie 11.2.
Tabmuua 11. 2 — [Iepecyer 6aI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
bayel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka
> 90% ot MakcuMalibHON cyMMBbI OaioB Ha aaty KT 5
Ot 70% no 89% ot makcumasibHOM cymMmbl 6aiioB Ha aary KT 4
Ot 60% 10 69% ot MakcumanbHOK cymMMbl OaisoB Ha gaty KT 3
< 60% oT MakcuManbHOU cyMMBbI OasioB Ha aaty KT 2

11.3. Ilepecuetr cymMMbI 02/1710B B TPAAUIIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl OaIoB B TPAJULMOHHYIO M MEXIYHApOIHYIO OLICHKY IPEACTaBIeH B TaOnuLe
11.3.

Tabmuua 11. 3 — Ilepecuer cymmbl 6AJIIOB B TPaJULIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Hrorosast cymma 6aimos,
Onenka (I'OC) YYHUTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85 -89 B (ouens xoporiio)
4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74 D( )
TTOBJIETBOPUTEIHHO
y y | 65 - 69 Y P
TIOBJIETBOPUTENBHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (1eynoBIIeTBOPHTEHHO) (HE Hwmxe 60 6ammos F (meynoBneTBOpHUTEIBHO)
3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(POPMALIMOHHOE 00ecneYeHne TUCUUIIMHBI

12.1. OcHoBHas aUTEpaTypa
1. DOmnekTpoHHBIE mNpoLEcChl B TOHKOIUIGHOYHBIX CTPYKTypax METaul-JU3JIeKTPUK-METasll:
moHorpadust / I. A. Bopobses, II. E. Tposta. — Tomck: TYCVYP, 2007. — 179 (nanuuue B 6uOnMHoTEKE
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TYCVYP - 99 5k3.)

2. Cwmmpnosa K.U. Tonkue nmiaeHKn B MUKPO3JIEKTpoHUKE: yueOHoe mocodue. — Tomck: TYCVYP,
2007. — 109 c. (manuune B 6ubmmorexke TYCVYP - 50 3x3.)

3. Hanmnuna T.M. TexHONOTHST TOHKOIUICHOYHBIX MHUKpPOCXEM: ydeOHOoe mocobue, - ToMmck:
TYCVYP, 2007. - 151 c. (manuuue B 6ubnuoreke TYCVYP - 49 3k3.)

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. BakyymHas TeXHHMKa B TPOW3BOJACTBE HHTerpaibHbIXx cxeMm / b.C. [lanumun; pex. P.A.
Hunennep. — M.: Dueprus, 1972. — 253 c. (nanuuue B 6ubimorexke TYCVYP - 5 5k3.)
2. IlpoOoit TOHKHMX AMAIEKTPUUYECKHX IUICHOK: HayuyHoe wuzmanue / [.A. BopoOnen, B.A.
MyxaueB. — M.: CoBerckoe panuo, 1977. — 69 c. (nanuuue B 6ubnuorexe TYCVYP - 27 3k3.)

12.3 YueOHO-MeTOOHYIECKHE MOCO0OUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCOo0Us
1. Jlammnuna, T. 1. BakyyMHO-TUIa3MEHHBIE METOABI TOJYYEHUS HAHOCTPYKTYp: YueOHO-
METOJMYECKOE MTOCOOUE MO ayTUTOPHBIM MPAKTUYECKUM 3aHSATUSM H CaMOCTOSTEILHOM padore. - ToMck:
TYCVYP, 2013. - 20 c. [Daexrpounsii pecypc]. URL: https://edu.tusur.ru/publications/3868, , (mara
obpamenus 02.02.2017)
2. MyxaueB B.A. [InanupoBanue u 00paboTKa pe3ylibTaToB SKCIIepuMenTa: Y4eOHoe mocooue. -
Tomck: TYCVYP, 2007. - 116 c. (nanuuue B oubnuoreke TYCVYP - 49 k3.).

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-MeTOqMUeCKe MaTepratbl sl CAaMOCTOSTEIbHOW M ayIuTOPHON pabOThl 00YJarOIXCs
U3 YKcla MHBAIMIOB MPEAOCTABISIOTCS B (OpMax, aJaNTHPOBAHHBIX K OTPaHUYCHHSM WX 3/10POBbS H
BOCTIPUATHS HH(OPMALINH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHus:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA;

— B TIe4aTHOW (hOpMe YBEITUUECHHBIM IIPH(PTOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe AIIEKTPOHHOIO TIOKYMEHTA,;

— B Mie4aTHOU (opMme.

JL1s1 IM1 ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B Mie4aTHOU (opMme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHBIE, TIOMCKOBBIC CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyeHne
1. baza pmannbix IRIC (Information Resources of Inorganic Chemistry) mo cBoiicTBam
MaTepHalioB dIEKTPOHHOM TexHuku — http://iric.imet-db.ru
2. WznarensctBo «JlaHb» DiekTpoHHO-OMOIMOTEUHAas cuctema - http://e.lanbook.com

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHUIINHBI
13.1. O0mue TpedoBaHNMsI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHHI0 JUCIUIIMHBI

13.1.1. MarepuabHO-TEXHHYECKOe 00ecreuyeHue NJIsl NPAKTHYECKUX 3aHATHI

Jlns mpoBeieHHsT NMPAKTHUECKUX (CEMUHAPCKUX) 3aHATUH HCIONb3yeTcs ydeOHas ayauTopus,
pacrnionoxkenHas 1o aapecy 634034, Tomckast oGnacts, I. Tomck, Bepmmnauna ynuna, 1. 74, 1 stax, ayn.
119. CocTaB o6opynoBaHus:

VYuyebHast wmeOenb; JOCKa MarHUTHO-MapKepHas; IEpPCOHAJbHbIE KOMIBIOTEpHl (4 1IT.),
00beIMHEHHBIE B JIOKAJIBHYIO CETh C BBIXOAOM B MIHTEpHET; mpoeKkTop.

Hcnonb3yercs: TMIEH3MOHHOE MPOrpaMMHOE oOecrieueHue, MakeThl Bepcuei He Hike: Microsoft
Windows XP Professional with SP3; Microsoft Office Visio 2010, MathCAD 13.

W3mepuTenbHOE M TEXHOJIOTHYECKOE OOOpY/IOBAHME: TEPAOMMETp; MPUOOPHI Uil U3MEPEHUs
WHIYKTUBHOCTH, €MKOCTH, COIPOTUBIICHUS, TEMIEPATypbl; ONTUYECKHE MUKPOCKOIBI; U3MEPUTEIbHBIN
KOMIUIEKC I MCCIENOBaHMS IMPOOOS AMUAIEKTPUKOB; JIAOOPATOpHbBIE I€YM; TeHEepaTop HMITYJIbCOB,
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yCTaHOBKA BaKyyMHOTI0 HamnbuieHus Y BH2M-1.

13.1.2. MaTrepuajibHO-TeXHUYECKOe oDecriedeHne IS CAMOCTOATEIbHON padoThI
st caMocTOsITeNbHOM  pabOThl  HMCMOJB3yeTcss  ydyeOHas  aygutopus  (Jraboparopus),
pacrionoxxenHass o azapecy 634034, r. Tomck, yn. Bepmmnmna, 74, 1 srax, ayn. 100. Cocras
o0opynoBaHus: yueOHasi MeOellb; U3MEpUTEIbHOE 000pyIOBaHNE; KOMIIBIOTEPHI Kilacca He Hike [[9BM
INTEL Celeron D336 2.81T1. - 4 mrt.; komnbstorepsl noaxmodensl kK cett MHTEPHET u o6ecnieunBatoT
JOCTYM B IEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYeCKoOe o0ecriedeHre JMCIHUIIIMHBI 1JIs1 JIMI C OTPAHMYeHHBIMHU
BO3MOKHOCTSIMH 310POBbS

OcBoenue aucrumuHbl unamu ¢ OB3 ocymiecTBiseTcs: ¢ UCIOIb30BaHUEM CPEICTB 00ydeHHUs
00111ero U CHelHMaIbHOI0 Ha3HAUEHUSL.

[Ipu o0OydyeHHMH CTYIEHTOB € HAPYHIEHHSIMH CJyXa [IPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOUICH amnmaparypbl, MYJIbTUMEAMMHBIX CPEACTB U JIPYI'HMX TEXHMYECKHX CPEICTB
npuemMa/mepenadu yueOHOH MH(POPMAIMK B JOCTYMHBIX (OpMax Ui CTYACHTOB C HAPYIICHUSIMHU CIIyXa,
MOOWJIBHOM cHCTeMBbl OOy4eHHUs Uil CTYICHTOB C HWHBAJUAHOCTBbIO, NOPTATUBHOM WHIYKLMOHHOM
CHCTEeMBbl. YueOHas ayauTopusi, B KOTOPOH OOydaloTCsl CTYAEHTHI C HapylIeHHEM cilyxa, 00opyldoBaHa
KOMIIBIOTEPHON TEXHUKOH, ayJUOTEXHUKOH, BUICOTEXHUKOM, 3JIEKTPOHHOWU JIOCKOH, MYIbTUMEIUUHON
CUCTEMOM.

ITpu oOyyeHHMH CTYJIEHTOB € HAPYWIEHMSIMH 3PeHHSIMH IIPEIyCMOTPEHO HCIOJIb30BaHUE B
JIEKLMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YJAJIEHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM Claiifia Ha SKpaHe) MpH MOMOIIM BUACOYBEIUUUTENEH 1711 yAaJleHHOTO IPOCMOTpa.

[Tpu 00y4eHUHU CTYICHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIaTEJbHOI0 ANMAapPaTa HUCIOJIb3YIOTCS
aJIbTepHaTUBHBIE YCTPOMCTBA BBOJA MH(OPMALMU M JIpyrue TEeXHUUYECKUE CpeACTBa Ipuema/mnepenayu
yuebHOl nH(popManuu B JOCTYNMHBIX (OpMax i CTYACHTOB C HapyIICHUSMH OIOPHO-ABHTaTEIBHOTO
anmnapara, MOOMJIbHOM cucTeMbl 00yUeHMs JUIsl JIIOAEH C MHBAJIMIHOCTBIO.

14. ®oH/1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE Tpeﬁonam/m K (l)OHI[y OLCHOYHBIX CPEACTB U METOAUYECCKHUE PEKOMECHAALIUNA
DoHA OIEHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHHWs, UCIIOJIB3YCMbIC IJId OLICHKU
Cq)OpMHpOBaHHOCTI/I U OCBOCHHUA 3aKpPCIJICHHBIX 3a I[I/ICIIHHHPIHOﬁ KOMITICTCHITAM Ipu HOpOBCACHUUN
TCKyu.[GfI, HpOMG)KyTO‘-IHOﬁ arTeCTalluy 10 AUCHUIIIINHE TPHUBCJICH B IIPUJIOKCHUHN K pa60qel71 ImporpamMmme.

14.2 Tpe6oBanus K (poHAY OLIEHOUHBIX CPEICTB JJIA JIMI| C OTPAHMYEHHBIMH BO3MOKHOCTSMH
310POBbS
JUIs CTyAEHTOB € HMHBAJUAHOCTBIO TPETyCMOTPEHBI JIOMOJHUTENbHbBIE OLIEHOYHBIE CPEICTBA,
nepeveHb KOTOPhIX YKa3aH B TaOIHUIIE.
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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. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(MpakTUKH) W TPENCTaBIsIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MATepUaIOB (TUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOJOB UX MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
JUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

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

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

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETEHIIUI
OIIK-5 CIOCOOHOCTBIO UCIOIb30BAaTh OCHOBHBIE JlomKeH 3HaTh pa3InyHble METOIUKH
npreMbl 00pabOTKU U MPEICTABICHHS JKCIIEPUMEHTAIIBHOIO UCCIIEIOBAHUS
JKCIEPUMEHTAIIBHBIX TaHHBIX [apaMeTPOB U XapaKTEPUCTUK IPUOOPOB U
[1K-2 CHOCOOHOCTBIO apTyMEHTHPOBAHHO BHIOMPATH U YCTPOUCTB SIICKTPOHUKH, OCHOBHBIC

npueMbl 00pabOTKH HKCIIEPUMEHTATBHBIX
JTAHHBIX; OCHOBHBIE CIIOCOOBI aHATN3a
CHCTEMaTH3aLUH YKCIIEPUMEHTAIBHON
uHpopMaIuu; TpeOOBaHHS,
npeabsBIsieMbIe K (POPME U COIEPIKAHUIO
HAyYHBIX OTYETOB, ITyOIHKAIU,

pean30BbIBaTh Ha MPAKTHKE () (HEKTUBHYIO
METOAMKY IKCIEPUMEHTAIbHOIO UCCIIEA0BAaHUS
apaMeTpoB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK AJIEKTPOHUKU U
HaHORJIEKTPOHUKH Pa3JIMYHOTO
(YHKIMOHAIBHOIO HA3HAYCHUS

MpE3CHTAINH;

I1K-3 FOTOBHOCTBIO aHAJIM3UPOBATh U _ JlomxkeH ymeTb BbIGHpaTh HanGosee
CHCTEMATH3HPOBATE PE3Y/IBTATI HCCICNAOBAHNI, 5)d)eKTHBHYIO METOIMKY HCCIICI0BAHHIA;
IIPCACTABIIATE MaTCpHAJIbl B BU/IC HAYy9HBIX HCIIOJIB30BaTh PA3JIMYHbIE [IPUEMBI
OTYETOB, ITYONMKALMIA, PE3CHTALMMI 00pabOTKH IKCIIEPUMEHTAJIbHBIX JIaHHBIX;

(GopMynupoBaTh OCHOBHBIE PE3YJIbTAThI
paloThI U OLIEHUBATh UX 3HAYUMOCTb JUIs
IIPEJICTaBICHUS MaTEpUAJIOB B BUJIE
OTYETOB U MyOJIMKALIUML;

JlomkeH BiaieTh HaBbIKaMH pabOThI €
U3MEPUTENIbHBIM 000PYI0BaHUEM,
HEOOXOIMMBIM JIJIS TIPOBEACHUS
UCCIIeIOBaHUN TapaMeTpoB U
XapaKTePUCTUK MPUOOPOB U YCTPOUCTB;
IPOrpaMMHBIMU CPEACTBAMH IS
00paboTKHN IKCIIEPUMEHTAIbHBIX
pe3yNIbTaTOB; HaBbIKAMU aHAJIHM3a U
CUCTEMaTHU3allu1 PEe3yIIbTaTOB
UCCIIeIOBAaHUHN M MTPECTABICHUS UX B
Pa3IMYHOM BUJIE;

OO01re xapakTepUCTUKU TOKa3aTeiaed M KPUTEpHEB OLIEHMBaHMs KOMIETEHIMH Ha BCeX 3Tamax
MIpUBEIEHBI B TabnuIe 2.
Tabnuma 2 — O6mmue XapakTepUCTHKH MOKa3aTreied u KpUTEprUeB OLIEHUBAHUS KOMIIETEHIIUH MO ATarnam

Ilokazaremu u
3HaTh YmMmeThb Bnanets
KpUTEpHUH
OTtnuuno (Beicokuit OOmanaer ¢paktuueckumu  OOGnagaeT 1uanazoHOM KonTponupyer padory,
YPOBEHD) U TEOPETUYECKUMHU MPAKTHYECKUX YMEHUH, MIPOBOJIUT OLIEHKY,
3HAaHUSMH B IIpesenax TpeOyeMbIX Uil Pa3BUTHSL  COBEPIIECHCTBYET IEHCTBUS
u3ydaeMoil 06macTu ¢ TBOPUYECKUX PEIIECHUN, paboThI
MIOHMMAaHHUEM T'PaHUIL] abcTparupoBaHus
MPUMEHUMOCTHU npobiemM
Xoporuo (6a30BbIi  3HaeT (axTel, npuHLIUNb, OOnagaeT AMana3oHoOM beper oTBEeTCTBEHHOCTD 3a
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YPOBEHD) MpoLEeCcChl, 00THe MPAKTHYECKUX YMEHUH, 3aBepIICHHE 3a/1a4u B
MOHATHA B IpCAcIax TPGGYCMBIX AJIg pCUICHU A HUCCICAOBAaHUU,
n3y4aeMoi 00sacTu OTIpEICTICHHBIX TTPOOJIEM B  IPUCIIOCAOIHBAECT CBOEC

06HaCTI/I HUCCIICOJOBAaHUA IIOBE€ACHUE K
00CTOSATENHCTBAM B
pereHnu mpooiaem

VYnosnerBoputenbH OOnagaeT 6a30BBIMU ObnanaeT OCHOBHBIMH PaGoraer npu npsimom

0 (IIOpOTroBbII 00LIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMH  HAOIIONCHUN

YPOBEHD) JUTSI BBITTOJTHEHUS TIPOCTHIX

3ajaq
2 Peasmm3zanust KOMIeTeHI A
2.1 Komnerenuus OIIK-5
OIIK-5: crnocoOHOCThIO HCIONB30BaTh OCHOBHBIE MPHEMbI OOpaOOTKM U TpEACTaBICHUS

AKCIIEPUMEHTAJIbHBIX JIaHHBIX.

s popmupoBaHus KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJI ATANOB. DTarbl OPMUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIC JIS 3TOr0 BHJBI 3aHATUH W HCIOJb3yeMbIE CPEICTBA OLICHUBAHUS
Mpe/ICTaBIeHbl B TabnuIe 3.
Tabmuma 3 — Dtansl GOpMUPOBaHUS KOMITETSHIIMH U UCIIOIL3YeMbIE CPEICTBA OIICHHBAHUS

Cocrasn

Conepxxanue
JTaIroB

3Harth

OCHOBHBIE IIPUEMBI
00paboTKu
IKCIIEPUMEHTATBHBIX
JTAHHBIX

YmMmeTn

MPUMCHSITH OCHOBHBIC
pUeMbl 00paboOTKH
IKCIIEPUMEHTATBLHBIX
JAHHBIX B PA3JIUMYHBIX
CUTYAITHSIX

HaBbIKaMH pabOTHI ¢
IpOrpaMMHBIMU
cpeacTBaMu 00paboTKU
nHpopmauu

Bnaners

Bune! 3auatuii

Ucnonb3yemblie
CpeacTBa
OIICHUBAHUS

e lHTEepakTUBHBIC
MPaKTUYECKUE 3aHATHS;
e [IpakTnueckue
3aHATHS,

e CamocrosTenbHas
pabora;

e BricTymuieHue
(mokian) Ha 3aHATUH;

e JludbdepenupoBanHbl
M 3a4eT;

e lHTepakTUBHBIC
MPaKTUYCCKHUE 3aHATHS,
e [IpakTnueckue
3aHATHS,

e CamocrosTenbHas
pabora;

e BricTymuieHue
(mokiian) Ha 3aHATUH;

e JludbdepeHrpoBaHHbI
1 3a4erT;

e lHTepakTUBHBIC
IPAKTHYCCKHUE 3aHITHS,
e CamocrosTenbHas
pabora;

e BricTymuieHne
(mokiian) Ha 3aHATUH,

e JluddepeHpoBaHHBI
1 3a4erT;

DopMyIMpPOBKA MOKa3arejied W KPUTEPUEB OLICHUBAHWS JAHHOW KOMIIETCHIMU IpPUBEICHA B

Tabimue 4.

Tabnuna 4 — [lokazarenu U KpUTEPUU OIEHUBAHUS KOMIIETEHIIMN Ha dTarnax

Cocrasn

OT1nn4HO
(BBICOKHI YPOBEHb)

3HaTh

® 3HAET OCHOBHBIE
preMbl 00pabOTKHI
AKCIEPUMEHTAIbHBIX
JAHHBIX U YCIOBUS UX
IIPUMEHEHUS;

YMmeTn

e yMeeT BhIOpaTh U
peanu3oBaTh Crocod

00pabOTKH Pe3y/IbTaToOB B

3aBUCHUMOCTH OT
CUTyalluu;

Bnaners

e CBOOOIHO BiIazeeT
MPOTPaMMHBIMHU
cpeacTBamMu 00paboTKH
JTAHHBIX;

® Croco0eH KOPPEKTHO
OLIEHUTb MPOJIETAHHYIO
pabory;

Xoporo (6a30BbIit
YPOBEHD)

® 3HAeT OCHOBHBIE
npuemMbl 00paboTKH
pE3yIBTaToB
HKCIIEPUMEHTA;
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® yMeeT NPUMEHSATh
OCHOBHBIE IPUEMBI
00paboTku
IKCMIEPUMEHTATBLHBIX

® YBEPEHHO NMPUMEHSET
POrpaMMHBIE CPEJICTBA
00pabOTKM JTaHHBIX;
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JaHHBIX;

VIOBJIETBOPUTEIHHO — 3HAET HEKOTOPHIC ® YMCCT NIPUMCHATH ® IPUMCHACT
(TIOpOroBbIif npuemMbl 00paboTKH HECJI0XKHbBIE TIPUEMBI CTaH/apTHbIE
YPOBEHb) uHpOpMaLuy; 00pabOTKH 1aHHBIX B IpOrpaMMHBIE CPEACTBA
TUIHYHBIX CUTYaIHSX; B IIPOCTHIX CIIy4asix;
2.2 Komnerennus IK-2
I1K-2: cnocoOHOCTBIO apryMEHTHMPOBAaHHO BBIOMpaTh W  pEaJM30BbIBaTh HA IPAKTHKE

3P PEKTUBHYIO METOAMKY SKCIEPUMEHTAIBLHOTO UCCIIEOBAHNUS TApaMETPOB U XapaKTEPUCTUK MPUOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK 3JEKTPOHMKM M HAHONIEKTPOHUKU pPA3INYHOIO (YHKIHOHAIBHOIO

Ha3Ha4YCHUA.

Jns popMupoBaHMsi KOMIETEHIIMA HEOOXOMMO OCYHIECTBUTH PSJl ATAOB. JTarbl GOPMHUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIC JJI 3TOr0 BHJbl 3aHATUH U HCIOJb3yEeMbIE CPEICTBA OLICHUBAHUS

MIpeJICTaBJICHbI B Ta0NHIIE 5.
Tabmuma 5 — Dtansl GopMUPOBaHUS KOMIIETESHITMH U UCIIOIL3yEeMbIE CPEICTBA OIICHHUBAHUS

Cocrasn 3HaTh
ConepxaHue pa3IMYHbIC METOIUKHU
JTaIlOB AKCIIEPUMEHTAILHOTO

YMeThb

BBIOMpPATh Hanbosee
3P PEKTUBHYIO METOIUKY

UCCIIEIOBaHUS TapaMeTPOB  MCCIIIOBaHUN
U XapaKTEPUCTUK ITPUOOPOB
U YCTPOMCTB 3IEKTPOHUKH

Bnanets

HaBbIKaMH pa0OThI ¢
HU3MEPUTEILHBIM
o0opynoBaHuEM,
HEOOXOAUMBIM UIS
IIPOBEJCHMS HCCIICIOBAHUI
apaMeTpoB U
XapaKTEPUCTHUK MPUOOPOB U
YCTPOMCTB

Bune! 3augtuii

Ucnonb3yemblie
CpeacTBa
OIICHUBAHUS

e lInTepakTuBHBIE
IIPAKTUYECKHE 3aHSTHS,

e [IpakTHueckue 3aHATHS;
e CamocTosTenbHas
pabora;

e Ormpoc Ha 3aHATHSIX;

¢ Bricrymienne (moxianm)
Ha 3aHATHU;

e CobecenoBaHue;

e JluddepeHpoBaHHBIN
3a4er;

e lIHTepakTuBHEIE
IIPAKTUYECKHUE 3aHATHS,

e [IpakTHueckue 3aHATHS;
e CamocTosTeNnbHast
pabora;

e Ormpoc Ha 3aHATHSIX;

e Brictymienue (noxman)
HAa 3aHATHH;

e CobecenoBaHue;

e JlubdepennpoBaHHbIi
3auer;

e llHTEepaKkTUBHBIC
NPaKTUYECKHUE 3aHSTHSI,
e CamocrosiTenbHas
pabora;

¢ Bricrymienne (oxmnan)
Ha 3aHATHU;

o JludbdepeHpoBaHHBIN
3auer;

CDOpMy.]'II/IpOBKa IoKa3areie u KPUTCPUCB OLICHUBAHUA I[aHHOI\/JI KOMIICTCHIIMU IIPUBCACHA B

Tabimue 6.

Tabnuma 6 — [lokazarenu u KpUTEpUN OIEHUBAHUS KOMIIETEHIIMN Ha dTarnax

Cocrasn

OT1IH4HO

(BBICOKHUH YPOBEHbB)

Xoporto (6a30BbIi

3HaTh

® 3HaeT pa3/InyHbIe
METOANKHU
AKCIEPUMEHTAIBHOTO
MCCIIEIOBAHUS
IapaMeTpoB U
XapaKTePUCTHK

npuOOPOB U YCTPOUCTB, a

TAKXKE YCIIOBHA UX
MMPUMCHCHUA

® 3HAacT OCHOBHBIC

YMmeTn

e CIIocoOeH
YCOBEPIIIEHCTBOBATH

MCTOAUKY UCCIICAOBAHU

B HECTAHIAPTHOU
CUTYyallUU;
® CaMOCTOSITEIIHLHO

IKCTIIEPUMEHTA
HeolOxoaumoe
obOopynoBaHue

® CrocoOeH BhIOpaTh

MOOMPAET ¥ TOTOBUT IS

YPOBEHD)

METOJIUKHA
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METOAUKY UCCIETOBAHMI

Bnanets

® KPUTHUYECKU
OCMBICIINBAET
HOJTY4YEHHBIE Pe3y/bTaThl;
e criocobeH pa3paboTarb
TUTaH DKCIIEPHUMEHTA H
OpraHu30BaTh paboTy
KOMaH bl

e criocobeH
OpraHu30BaTh padoTy
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VYIOBIETBOPUTEIEHO
(TTOpOTOBBIiA
YPOBEHD)

I1K-3:

IKCTIEPUMEHTAIBHOTO
WCCIICIOBAHHUS
napamMeTpoB U
XapaKTEePUCTUK
puOOpPOB
HAHOYJICKTPOHUKHU

® 3HACT NPOCTEUIINE
AKCIEPUMEHTAJIbHbIE
METOJIMKH MCCIIEOBaHUS
pa3IMYHbIX IaPAMETPOB
puoOpPOB

B HE3HAKOMBIX
CUTyalluAX;

® ymMmeer
chopmynrpoBaTh
TpeOoBaHUS K
000pYIOBaHUIO JIJIsS
BBITIOJIHCHUA
IKCIIEPUMEHTA

® yMEET BBINOJHATh
CTaH/IapTHHIE
HCClIeI0BaHU

2.3 Komnerenuus ITK-3

TOTOBHOCTBIO aHAJIM3UPOBATH

n CUCTCMATU3UPOBATH

pe3ynbTaThl

KOMAaH/IbI;
® BJaJeeT HABBIKAMU
paboTsl ¢
U3MEPUTEIEHBIM
o0opynoBaHuEM

e paboraer ¢
00opynoBaHUEM B
CTaHJaPTHBIX CUTYAIHIX

HCCJICIOBaHUMH,

HPEICTABISATh MaTepUalIbl B BU/IC HAYYHBIX OTYETOB, MYOIUKALIUA, IIPE3CHTALH.

Jnst popMHUpOBaHHS KOMITIETCHIIMM HEOOXOJMMO OCYILECTBUTH Psijl ATANOB. DTarbl (HOPMUPOBAHUS
KOMITCTCHIIUY, MPUMEHSEMbIC Ui 3TOr0 BHIbl 3aHSATHH W HCIOJB3YeMbIE CpPEICTBA OLICHHBAHMS
MpeCTaBJICHbI B TaOHIIE 7.
Tabnuma 7 — Dransl popMUpPOBaHHS KOMIIETCHIIUH U HCIIOJIB3YEMbIE CPEACTBA OLICHUBAHUS

Cocras 3HaTh Y™meTh Bnagers
Coneprxanue OCHOBHBIE CIIOCOOBI BbIOMPATh METOAUKY HaBbIKaMH aHAJIN3A U
JTanoB aHanu3a u aHanu3a u CUCTEMAaTU3aLUH

CUCTEMATU3ALUN CUCTEMAaTU3aLNU pE3YyNbTaToOB
DKCIIEPUMEHTAIIBHON pe3y/bTaToB HCCIIEIOBAHUN U

uHpopmaruu TpeOboBaHus,
peIbsIBISIEMbIE K hopme
U COJIEP’KaHHIO OTUYETOB,
MyOTHKaIUH,
IIPE3EHTALNN

HUCCIeqOBaHUH B
KOHKPETHOM CUTyallu
bopmyapoBaTh
OCHOBHBIE PE3YIbTATHI
paboTHI M OLIEHUBATh UX
3HAYUMOCTbH JJIsI
MIPEICTABICHUS
MaTepHuayoB B BUJE
OTYETOB U MyOIMKalui

MPEICTABICHHS UX B
Pa3IMYHOM BHUJIC

Bunp! 3ansatuit

e llHTepakTUBHBIC
MPaKTHYECKHE 3aHATHS;
e [IpakTnueckue
3aHSTHS,

e CamocTosiTenbHast
pabora;

e llHTepakTuBHEIC
MPAKTHYECKHUE 3aHSITHS;
e [IpakTHueckue
3aHSTHS,

e CamocTosiTenbHast
pabora;

e lIHTEepaKkTUBHBIC
NPaKTUYECKHUE 3aHSTHS,
e CamocrosTenbHas
pabora;

Hcnonb3yemble
CpencTBa
OLICHUBAHUs

e Ornpoc Ha 3aHATHUSIX;

e BricTymieHue
(toxJiaz) Ha 3aHATUY;

e CobecenoBanue;

e JluddepeHunupoBaHHbI
H 3a4eT;

e Ormpoc Ha 3aHATHUSIX;

e BricTymuieHue
(toxJaz) Ha 3aHATUY;

e CobecenoBanue;

e JludpdepenuupoBaHHbI
# 3a4eT;

e BricTymuieHue
(toxIaz) Ha 3aHATUY;

e JludpdepenuupoBaHHbI
M 3a4eT;

(I)OpMYJ'II/IpOBKa MoKa3areine u KPpUTCPUCB OLICHUBAHUA JJAaHHOM KOMIIETEHITUH IpUBCJACHA B

Tabimue 8.

CornacoeaHa Ha noptane N2 11899
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Tabnuma 8 — [Tokazarenu U KpUTEpPUU OLIEHUBAHUS KOMIIETEHIIMH Ha Tanax

Cocrasn

3HaTh

YMeThb

Bnanets

OT1an4HO
(BBICOKHI YPOBEHB)

Xoporio (6a30Bbrit
YPOBEHB)

VYIOBIETBOPUTEIBHO
(TOpoTroBBIif
YPOBEHD)

® 3HACT pPa3JInYHbIC
crocoObl 00paboTKH U
NpeACTaBICHUS
uHpOpMaInY;

e 3HaeT TpeOOBaHMUS,
NPEIbSBISIEMBIE K
HayYHBIM OTYETaM,
MyOTMKaIHsM,
yOJIUYHBIM
BBICTYIIJICHUSIM

® 3HaeT MpaBHiIa
odopMIIEHUS OTYETOB,
MyOJIMKALIU,
IIPE3CHTALN;

® 3HACT CIOCOOBI
00paboTKu n
MIPEICTABICHUS
uHpopmarun

e uymeeT ob1ee
IIPEJICTaBICHUE O
croco0ax MpeacTaBICHHs
uH(popMaIu

® ApPryMEHTUPOBAHO
BBIOMPAET METOIHKY
aHaJIM3a u
CHCTEMaTU3aluu
PEe3yIabTaToB
HICCIICIOBAHUIA;

® yMeeT IIPeACTaBUTh
pe3yabTaThl B Pa3IMYHOM

bopme

® yMmeeT
chopMyIHpoBaTh
pe3ynbTaThl CTaHAAPTHBIX
VICCJIEIOBAHUN U
IIPEICTaBUTh UX B BUJE
OTYETOB U NIPE3ECHTALUN

® yMeeT OIucaTh
MPOLIECC UCCIIE0BAaHUS U
MOJIyYCHHbBIE PE3YIbTAThI
B BHJIC OTYETA

® BIIaJ[ECT HABBIKAMU
00paboTKH U
CUCTeMaTu3aluu
UH(OPMAIUH B
HECTaHAApTHBIX
CUTYaIUsX;

e o0mamaer
c(hOpMUPOBAHHBIMU
HABBIKAMH ITYOJIMYIHOTO
peICTaBICHUS
pe3yNbTaToB
UCCJIEJIOBAHUI B BUJIE
OTYETOB, CTaTei,
BBICTYIIJICHU;

® Croco0eH KOPPEKTHO
OIICHHUBATH TIPOJICITAHHYIO
paboty

e CcriocoOeH
CUCTEMAaTU3HPOBATh,
obpaborars u
MPEICTAaBUTh PE3YIbTAThI
UCCIICIOBAHUH, B TOM
YHCJIC BHIMIOJTHCHHBIX B
COCTaBe IPYIIIBI

® CrocoOcH
chopMyarpoBaTh U
MPEICTaBUTH B BUE
OTUYCTAa pGSYJ'IBTaTI)I
CTaHJAPTHBIX
HCCIICIOBaHUN

JIeITEIIEHOCTH,

XapaKTEPU3YIOIMINX ITaIlbl

3 TunoBbie KOHTPOJIbHBbIE 32/1aHUSA
st peanu3aniil BBIIETIEPEUYUCIICHHBIX 3a/1a4 OOY4YeHHS! MCTONB3YIOTCS TUIIOBBIE KOHTPOJIbHBIC
3a/laHusl WM WHbIE MaTepuaibl, HEOOXOIUMBbIE Ji OLICHKH 3HAHWUW, YMEHHI, HAaBBIKOB M (WJIM) OMBITA

O6p830BaTeHBHOﬁ MMporpaMmebl, B CJIICAYIOIIEM COCTABE.

— IlepeyeHb TEXHOIOTMYECKOTO OOOPYIOBAHMS U €r0 XapaKTEPUCTUKU

3.1 Bonpochl Ha cobeceoBaHue
— OOcyxneHue MoAroTOBICHHOH IMyOIMKAIIH 110 PE3yJIbTaTaM HCCIIEeI0BAHMHA
— IlmanH skcriepuMeHTa MO UCCIIEIOBAHUIO TTApaMETPOB Mprbdopa

— [IlnaH TEXHOJOTHYECKHUX OTEPAIMi H3TOTOBICHUS MPUOOpa
— OO6cyxeHue pe3ylbTaToB pacyeToB KOHCTPYKIMH, pPa3MEpPOB M MaTepuUajoB 3aJaHHOTO
npudopa uiM ycTpoiicTsa

o0opymoBaHUEM

3.2 Tembl OIPOCOB HA 3aHATHAX
— IlpaBuna opopmiieHUss TUCbMEHHBIX OTUYETOB U MPE3EHTAIMI 110 pe3yJabTaTaM UCClIeOBaHNUN
— CnocoObl 00paboTKH 3KCIIEPUMEHTAIBHBIX JTaHHBIX
— TpeOGoBanus TeXHWKH OE30MACHOCTH TPH pabOTE€ C TEXHOJOTHMUYECKUM M H3MEPHUTEIbHBIM

— Mertoauka pacyeToB MapaMeTpOB KOHKPETHOT'O an6opa

CornacoeaHa Ha noptane N2 11899

dbopMUpOBaHUS KOMIIETEHIIMA B TPOILIECCE OCBOEHUS
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3.3 TeMbl J0KJIa70B
— Ilpe3enTamnus u myOnu4YHAas 3alIMTa OTYETA IO PE3yabTaram padoThl
— Pe3ynbrarsl 5KCIEPUMEHTOB 10 UCCIIEIOBAHUIO ITApaMeTPOB IprOOpa
— Texnonoruueckue acrekThl U3TOTOBIECHUS pHUOOpa
— Pesynbrare! (pU3M4EeCKOTO U MATEMAaTHIECKOTO MOACIUPOBaHUs Tprbopa
— MGTOI[BI HAHCECCHUS TOHKUX MCTAJINIMYCCKUX U III/IC-)HGKTpI/I‘-IeCKI/IX TIJICHOK
— Pesynbrarel nH()OPMAITMOHHOTO TIOUCKA MO TEME 3aaHus

3.4 Bonpocsl 1uddepeHIMPOBAHHOIO 3a4eTa
Onenka y4eOHO-MCCIEOBATENLCKONH pabOThl CTYAEHTAa MPOU3BOJUTCS IO pe3ylbTaraM
BBICTYIJICHUH (JI0KJIa0B), cOOECEIOBaHUI M OMPOCOB, a TAaK)Ke MO pe3ylbTaraM IyOIMYHOW 3alHUThI
paboTHI.

4 MeTonnyecKkune MaTepHuabl
Jlnst obecriedeHus mporiecca 00ydeHHs W PEIICHHs 331ad O0y4YCHUs MCIIOJB3YIOTCS CICIYIOIINe
MaTrepUalIbl:
— METOAMYECKHE MaTepualbl, ONpENeISIONIHe IPOLEAYPhl OLCHUBAHUS 3HAHWH, YMCHHH,
HAaBBIKOB U (WJIM) ONbBITAa JEATCIBHOCTH, XapaKTePU3YIOIIUX JTarnbl (OPMUPOBAHHS KOMIICTCHIIHH,
cortacHo 1. 12 paGodeid mporpaMMel.
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