VZ
MUHHCTEPCTBO OBPA3OBAHU U HAYKHA POCCUMICKOM ®EJEPAITA
DenepanpHOE rocyIapCTBEHHOE OI0KETHOE 00pa30BaTEILHOE YIPEXKACHUE
BBICIIET0 00pa30BaHA
«TOMCKUY T'OCYJTAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUSA
U PATAOSJIEKTPOHUKM» (TYCYP) .
~YTBEPXIAIO
Hpopéicfop no y4yeOHo# padore
I Rty ILE.Tposin
« i » Z4 2016 r.
PABOYASI IPOTPAMMA YUYEFHOM JTUCITUIIIAHBI
IINTAHUPOBAHME S5KCIIEPUMEHTA
YpoBeHb OCHOBHOIA
o6pa3oBaTeIbHOI MpOrpaMmMel  GakanaBpHaT
HanpapneHusi noAroToBKu 11.03.04 DieKTPOHMKA M HAHO3JIeKTPOHHKA
IIpoduins(u) «MHEKpPO3/JIeKTPOHUKA ¥ TBEPAOTEIbLHAS 37JeKTPOHUKA»
®opma o0yyeHust OoYHas
PakyabTeT 3NEKTPOHHOU TexHUKH (DI T)
Kadeapa dbuzpgeckot anexTporuky (O3)
Kype_ 2 Cemectp 3
YyeOHp1d mi1aH HaGopa 2013, 2014 roxa.
Pacnpenenenue paGouero Bpemenu:
— ~ ) -« 0 ) =~ % 2
=% o =% -9 o o o, o, o =
Ne Buzs! yae6Hoii paGoTsI 8 g & g g 8 ] 5 5 =
= = = = H = - = 2 =
4] Q Q Q D 7] -3 Q =
Q Q Q Q Q Q o O =
1. | Jlexkunu - - 18 18 | yacos
2. | JlaGopaTopHbIie pa6oThi - - - - 4acoB
3. | IIpakTHyeckne 3ausTHS - - 18 18 | yacos
4. | Kypcogoii npoext/pa6ora (KPC) (ayauTopnasi) - - - - 4acoB
S. | Beero ayaMTOpHBIX 3aHsTHIA (Cymmal4) | - - 36 ) 36 | gyacos
6. U3 HUX B HHTepaKTHBHOH dopme - - 8 . 8 4acoB
7. | CamocTosiTeNbHAast paGoTa CTYIeHTOB (CPC) - - 108 108 | gacos
8. | Bcero (6e3 5x3amena) (Cymma 5,7) - - 144 144 | yacos
9. | Camocr. pa6oTa Ha NOArOTOBKY, CAaYy K3aMeHa - - - - 4acoB
10{ Obdmas TpynoeMKocTs (Cymma 8,9) - - 144 144 | yacos
(B 3249eTHBIX eqUHULAX) - - 4 4 | 3ET
3aver 3 cemMecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

JIucT corjiacoBaHmii

Pa6ogas mporpaMma coctaBieHa ¢ yaeToM TpeboBanmit Denepansraoro I'ocynapcTBeHHOr0 00paso-
BaTENBHOTO cTaHAapTta Beicmrero obpasopanus (OI'OC) mo manpasnernto moarorosku 11.03.04 Oex-
TPOHHKa X HAaHORJIEKTpOHMKa (KBammdukanus (6akanasp)), YTBEpKACHHBIM Npuka3oM MuHHCTEPCTBA
obpaszoBanus u Hayku Poccuiickoit @eneparuu ot 12.03.2015 r. Ne 218.

Paboyas mporpamma y4e6HOM OHCIMILIZHEI pacCMOTpPEHA M YTBEp)XKIEHA Ha 3aceJaHuM Kadenpsl

U3MUECKO HTEKTPOHUKH OT « 71 % O 2016 r., mpoToxoi Ne
PaspaboTauk: A
TouenT xaheapsr O :jj{j A</ B.A Myxaues
‘,/ 3aBenyromuii xadeapoit - /7‘R /
IIpodeccop xademper P Q/-y/ ‘ // / ILE. TposH
&

Pabouas mporpamma cornacoBaHa ¢ (akynIpTeTOM, IpOGUIMPYIOMER U BEITyCKaromel Kades-
paMy HalpaBJICHUS IOIOTOBKH.

/ eKaH OOT QI%% / A Bopouux

, / .
// 3aB. npoduiIEpyromei -~ ///‘ S
xadenpoii___ ®D < //:/’

/ ILE. TposH

| 7
/' 3as. BEmyCcKarOmeil /> /
- e Sl
kadenpoii__ ®D - ///_/ / I1.E. TposH
JKCIepPTHI:
Ilpencenarens MeToquYeECKOM o —
xomuccnu daxynsrera ®IT AL L M@é / WA Yucroenosa
T
IIpencenarens MeToguyecKoit - -
KoMmHccuu Kadenpsr OO A Lee ,,;«473/7/_, / W.A. Yucroenosa
77
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1. EJA U 3AJAYU JTUCIUIIJINHBI

ITesr — 0CBOEHHE CTyA€HTaMM TEOPETUIECKUX 3HAHMM U MPAKTUYECKUX HABBIKOB B 00JIACTH IUIAHUPOBA-
HUS U 00pabOTKU pe3yIbTaTOB IKCIIEPUMEHTA.

3aga4n H3y4YeHHS JHCOHIIAHBI — B PE3YJIbTaTe CTYACHTHI JODKHEL:

- 3HAaTh COBPEMEHHBIE METOEI TAHUPOBAHUA OAHO(PAKTOPHBIX U MHOTO()AaKTOPHBIX SKCTIEPUMEHTOBR;

- yMeTh 00OpabaTelBaTh SKCIIEPUMEHTAJbHbIE JaHHbBIE: OLEHHWBATH MOTPEUIHOCTE M3MEPEHUM, IOBEpH-
TEJIbHYIO BEPOATHOCTH (HAAEKHOCTB) MOJTyYEeHHBIX PE3yJIbTaTOB, HCKIIIOYATh MPYOBIe NOTPEUIHOCTH, PACCYUTEI-
BaTh HEOOXOIMMOE IHCIIO SKCIIEPUMEHTOB MPH YKA3aHHON HaEKHOCTH;

- BBIBJIATH peliaromye GaxkTopsl IpyU MHOr0(aKTOPHOM SKCIIEPUMEHTE.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Hucrmmmaa «llaHupoBaHne 3KCIEPAMEHTa», BXOMAMIAs B OJOK JUCIUIUIAH IIO BEIGOPY
(b1.B.IB.3.1) B rocynapcTBEHHBIX 0Opa3sOBaTENbHBIX CTAHIAPTAX 3-TO IOKOJNEHHs IpeIHasHAdYeHA
AL O3HAKOMIICHHUS CTYJCHTOB C COBPEMEHHBIMM METOJAMH INIAHUPOBAHUS SKCIIEPHMEHTA B 06paboT-
KM pe3yJIbTaTOB U3MEPECHHUIA.

IIpenmonaraercs, 4To GakagaBp, HE3aBUCHMO OT HPO(HIA MONTOTOBKH, MOJDKEH MOHHMATH U
HCIIOJIB30BATh B CBOCH IPAKTUYECKON NEATENBHOCTH 0a30BbIe KOHIENIHUHE U METOMBI, Pa3BUTEIE B CO-
BPEMEHHOM €CTECTBO3HAHUHU.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JTUCHUILINHBI

3.1. M3y4enne TACHHIIAHLI HANPABJIeHO HAa GOPMHAPOBaHHE CJIEIYIOMAX KOMIETEHIAI:

CrocoGHOCTD NIPEACTaBUTh aNEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHUH HAY4YHYIO KapTUHY
MHpa Ha OCHOBE 3HAHHH OCHOBHBIX ITOJIOXKEHHUMH, 3aKOHOB M METOJIOB €CTECTBEHHEIX HAyK M MaTeMAaTH-
ku (OIIK-1).

CriocoOHOCTE HCIIOIB30BaTh OCHOBHEIE IPHEMBI 00pabOoTKK U IPEICTaBIEeHHs SKCIIEPUMEHTATb-
HEIX Ha"HbX (OIIK-5).

3.2. B pesyabTaTe H3y4eHHS JUCHUILIMHEDI CTYXEHT N0JIKEH:

3Hamp - OCHOBHBIE 3aKOHBI PACIPEIEIICHIS IOTPEITHOCTe ! H3MEPEHHIA (bHU3UYECKUX BEIUYHH;

- OCHOBHBIC QU3NUYECKHE BETMIMHEI M PU3HUIECKHE KOHCTAHTEI, HX OHPEeNeHHe, CMBICI, CIIOCO-
OBl U €JIMHUIBI H3MEPEHHS;

- OCHOBHBIC METO/IBI INIAHUPOBAHUS OHO(DAKTOPHOr0 ¥ MHOTO()aKTOPHOIO SKCIEPHMEHTOB;

- METOUKH 00pabOTKU 3KCIIEPUMEHTAIBHBIX TaHHbIX.

Ymems - ucnons3osath pasmEdHEIe METONUKA GU3MYECKHEX H3MEPEHHN U 00paboTKH 3KCIIepH-
MEHTAIBHBIX TAHHBIX;

- [IPEMEHATD METONBI (PU3UKO-MATEMATHIECKOTO aHAIN3A K PEMICHHIO KOHKPETHEIX €CTECTBEH-
HOHAY4YHBIX IPOOJIEM.

Bnaoemo nasvikamu:

- OIpPEJCTICHUS NOBCPUTENBHBIX HHTEPBAIOB U IOBEPUTEIBHOM BEPOSTHOCTH HPH HEGOIBIIOM
YKCJIE U3MEPEHUIA;

- BELSIBJIEHHS IPYOBIX IOTPEIIHOCTEH;

- BBIABJICHHS HaHOOJIee CYIECTBEHHBIX (HaKTOPOB, BIHUSIONINX Ha HCCIIELyEeMBLi IIpoIiecc;

- 00pabOTKK U HHTEPIPETALHH PE3YIBTATOB SKCIIEPUMEHTA.

4. OFbEM JUCIHUILIAHGI 1 BUIbI YYEBHOI PABOTBI

Obmas TPYAOCMKOCTh NUCIUILIUHEI COCTABIISIET 4 3a4Y€THBIC COAUHUILIBI.

Bun yae6HOM paboTs Beero 9acos Cer::’,CTpBI

AynuTOpHBIE 32aHSATHS (BCEro) 36

B tom gucie:
Jlexmn 18 18
JlabopaTopHusle paboTe! (JIP) - -
[IpakTideckue 3austus (113) 18 18
CamocrosiTenbHast padoTa (Bcero) 108 108

B toMm uncie:
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ITpopaboTKa JIeKIuii, IOArOTOBKA K MPAKTHIECKUM 3aHATHAM 36 36
BrlnonHeHye 1ByX WHOWBULYAIBHBIX 3a0aHHN 72 72
Buz npoMexxyToqHOH aTTecTanuu (3a4eT)
Ob1mas TpyHZOeMKOCTh Jac 144 144
3adeTHble eJUHHIBI TPYI0EMKOCTH 4 4
5. COAEP KAHUE MJUCITAITJINHBI
S.1. Pazgenpl qucOMNIMHBI 1 BUALI 3aHATHI
<
Ful 8w o
= E = % = g ®opMupyeMbIe KOM-
n}/(ix HaunmeHnoBaHue pa3iena QUCHMILUIHHBI % s E £ E g NeTeHUUH
2 |58 ¢8| & | (OKIKMCK
]
O
1. | OnHOAKTOPHBIN SKCIIEPUMEHT 4 18 26 OIIK-1, OIIK-5
2. | IomnHbli $HaKkTOPHBIN SKCIEpHUMEHT. MaTpuua 6 6 49 54 OIIK-1, OIIK-5
IUTAaHUPOBAHUS.
3. | LieHTpanbHBI# KOMIIO3ULHOHHLIA OPTOrOHAb-
Heli 1w1as (IKOII) v neHTpansHblii KOMITO3UIH- 6 6 36 48 OIIK-1, OIIK-5
OHHBIN poToTabenbHbIi wian (LIKPII)
4. | BeuiBnenue Hau6oee CymMECTBEHHEIX (HaKTOPOB 5 2 12 16 OIK-1, OIK-5
HCCJIEAYEMOTr0 Ipouecca
3.2. Coiepskanue pa3/IeJioB AUCHUIUIHHDI (110 JISKIHM)
No HaumenoBauue Tpyno- PopmHpyeMbIe
o/ — Conep:xaHue pasiesios €MKOCTh KOMIIeTeHIIH !
(gac.) (OK, IIK, IICK)
1 OnuodakTopHslit | Metonuka ¢usmaeckoro dKCIiepuMeHTa. BEIOOp M3MepHTENBHEIX
9KCTIIEPUMEHT npu6opoB. O6paboTka PesyNbTaTOB JKCIEpUMeHTa. CpaBHEHHE
: 5 4 OIIK-1, OIIK-5
PE€3yNBTATOB PasHBIX cepuil u3MepeHuit. Kputepun CThioNeHTa
Dummepa. OUeHKa NOrPEIHOCTH KOCBEHHBIX H3MEPEHHIA.
2 | Honupiit paxtop- | BriGop mwiara sKcIepHMEHTa. ITocTpoenue MaTpuLb! IUIAHUPOBA-
HBI 3Kcnepu- Hust. JIpoGHBIH (haKkTOPHBIHA IKCIIEPHMEHT 6 OIIK-1, OIIK-5
MeHT. Martpuna
IUIaHUPOBAHMSI.
3 IenTpansHei LeHTpasbHEIE KOMIO3ULUOHHBIE TUIAHEL:
KOMIIO3UIIHOH- IKOIT u IKPII. Matpuusl miaHupoBasus. JIOCTOMHCTBA U He-
HBIH OPTOrOHANb- | JHOCTATKH ILIAHOB.
HBIY IUTaH
(IKOII) u nen- 6 OIIK-1, OIIK-5
TPaJbHEIA KOMIIO-
3UIMOHHEIH po-
TOTa0eNbHBIN
mad (IIKPIT)
4 | BeuiBnenue Hau- | MeTon paHTOBOM KOppeIALMA. OnnohakTopHbIA NHUCHEpCHOH-
Oosee cymiecT- HBII aHANTH3.
BEHHBIX (paKTo- 2 OIIK-1, OIIK-5
POB HCCIELyeMO-
IO IpoIiecca
4




5.3. Pasgesipl AMCOMINIMHEBI H MEKIUCIHUILTAHAPHbIE CBS3HM ¢ o0ecnmevynBal0muMu (Ipeabl-
AYyIIMMH) B 00ecieduBaeMbIMH (IOCJIETYIOMAME) THCIHUILUIHHAME

Ne HaumeHoBaHue obecnieynBauX (Ipeabl- Ne Ne paspesioB naHHOM AMCHHUIINHBI U3 Ta6.1.5.1, 118 KOTOPbIX
n/n AYILINX) B ofecrneqnBaeMbIx (IOCIAEAYI0- Heo0XoauMOo H3y4YeHHe o0ecneynBaIMX (IPeabIAYIIMX) U obec-
LIMX) JUACIHUNUIHH MEeYHBAEMBbIX (IOCTeYIOIINX) AUCHHIIHH
1 | 2 | 3 T 4 [ 5 T 6 7
IlpenmecTByONITe JHCIUIITHHBI
1 | Matemarnka (MaTeMaTHIeCKasl CTATHCTHKA) + + + +
®dusuka + + + +
3 | MmxeHepHas U KOMIBIOTEpHAas rpaduka + + + +
Iocnenyoumue TUCHUNTHHDI
1 | BaxyymHas ¥ IUTa3MeHHas 3JIEKTPOHMKA + + + +
MarepuanoseeHHe HAHOCTPYKTYPHpPOBAH- n + " "
HBIX MaTE€pHAJIOB
3 | Pusrka KOHIEHCUPOBAHHOTO COCTOSHUS + + + +
4 | DusHYecKUe OCHOBHI AEKTPOHHUKH 4 + + 2
5 | Hayuno-uccnenoBarensckas pabora L + 4 N
6 | YueGHo-uccnenopatensckas paboTa " + & i

5.4. CooTBeTCTBHE KOMIETEHNMIA, GOPMUPYEMBbIX NPH H3YYeHHH XUCHAIUIAHBL, H BHIOB

3aHATHH
Ilepeyens DopMBI KOHTPOJIS
KOMIETeH LM J TIp. CPC
OIIK-1 + + + MUHU-TUCITY THI, TECTHI
OITK-5 + 4 + MuHH-IUCITY THI, TECTEI, 3a}11111/11;11‘a VHIVBHYaNnbHBIX 3a/a-

6. METOJIbI 1 ®OPMbI OPTAHU3AITNA OBYYEHUS

TexHo0rnn HATEPAKTHBHOIO 00yYeHHAS IPH PA3HBIX GOPMAX 3AHATHIA B Yacax

IlpakTn- Jlabopa-
®opmsbl | Jlexkuuwn YecKue TOpHBIE Beero
Metoan! (4ac) 3aHATHSA padoThI
(4ac) (4yac)
3aInuTa HHIUBUIYAJbHBIX 33 1aHIH 6 6
MHMHH-IUCITY ThI Ha JIEKIIIX 2 2
HITOro MHTEpPaKTUBHEIX 3aHATHIA 2 6 8
7. JABOPATOPHBIN IPAKTUKYM (y1e0HBIM ILTAHOM He HPeXyCcMOTpEHO)
8. IPAKTUYECKUE 3AHSITHUS (CEMUHAPBI)
Ne pas- Tpyno-
Ne JeJia " €MKOCTh Komnerenuun
o | amem- | TemaTnka npaKTH4IeCKHX 3aHATHI (CEeMUHADOB) (an) OK, ITK, TICK
JIMHBI
Pacnipenenenus ITayccona, aycca. Cucremaridaeckue u CIlyqaifHere
1. 1 norpemHocTH. Kputepuu Creronenta u ®umepa. Orenka CyMMap- 4 OIIK-1, OIIK-5
HOM IOrPeIHOCTH KOCBCHHOTO H3MEPEHHS.
IlocTpoenye MaTpHIb! ITAHUPOBAHHKS [IOTHOTO daxTopHOro 3KCIIE-
2. 2 pumenTa. OGpaboTka pe3yIbTaToR H3MEPEHH I ONHOTO dakTopHoro 6 OIIK-1, OIIK-5
JKCIIEpHMEHTa
Hoctpoenne matpun mianuposanus LIKOII i LIKPIT u obpaboTka
& 4 PE3YJIBTATOB H3MEPEHHIA. 6 QEL, OIS
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| 4. ] 4 I MeTo. paHroBoi KOppesIIyY U METOH CIydaifHoro Gananca

| 2 |  OIIK-1, OIIK-5

9. CAMOCTOSATEJIBHAS PABOTA

Ne TemaTHKa caMOCTOSITENLHOI PaGoThI e{{i);i(_)r; Komnerenuuu | KoHTposw BbimosiHe-
n/n (Oemanuzayus) fane,) OK, IIK, IICK HHsI paboThbI
IpopaboTka JeKImii, MOATOTOBKA K MpakK- TecToBBIi Onpoc Ha
1. | THgeckuM 3aHATHAM 36 OIIK-1, OIIK-5 NIPaKTHKE, MUHH-
JHCIYTHI
Brimonnenue 1ByX HHAUBUIYAIBHBIX 3a-
nanu# (M3):
1. O6paboTKa IKCIIEPUMEHTATBHBIX TaH-
5 | HBIX IpH oJHO(aKTOpHOM SKCTIEPUMEHTe. 7 OIIK-1, OTIK-5 amura VI3, 3a5eT
2. Ilposepka NpaBHIIBHOCTH HACTPOMKH
JBYX TEXHOJIOTMYECKHX YCTAHOBOK JUIS
TOJTy4eHUsE 60BN HapTHH IIEHOYHBIX
PE3UCTOPOB.
10. NIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
HE MPEyCMOTPEHO
11. PEUTUHI OBASI CHACTEMA JJII OOEHKH YCIIEBAEMOCTH CTYJIEHTOB
Tabauna 11.1. banibHbIe OIEHKH ISl 3IEMEHTOB KOHTPOJIS
. MaxkcumanbHeIif
MakcnmanbHbIi
o Oa 3a mepron Bcero 3a
OneMeHTEl yae6HOM fesTensHocTr | 6amn Ha 1-yro KT ¢
mexnay 1KT u v Ha ceMecTp
Hayajla ceMecTpa
KOHEIl CeMecTpa
Iocemenne 3aHsATHIA ) 5 10
HrnusunyansHoe 3aganue Ne 1 45 45
HnanuBunyansHoe 3ananue Ne 2 37 37
KoMIoHEHT cBoeBpeMeEHHOCTH
4 4 8
HToro makcumym 3a IepHOA:
54 46 100
Hapacraromum urorom 54 100 100
324€T CTABUTCA NPH YCTIEITHOM BBIIOIHEHHU 0GOUX MHIHBHLYaIbHBIX 31aHHI,
Tab6anna 11.2. Iepecuer 6a/110B B OLEHKH 32 KOHTPOJIbHbIE TOYKH
bajibl Ha JaTy KOHTPOJILHOI TOYKH Ounenka
2 90 % oT MakcHMaJIbHOM cyMMbl 6aiutoB Ha maty KT 5
Ot 70% 10 89% 0T MakcHMabHOM CyMMBI 6aJUIOB Ha Jaty KT 4
Ot 60% 110 69% OT MaKCHMAILHOM CYMMBI GaJIIOB Ha mary KT 3
< 60 % oT MaKCHMaIbHOM CyMMbI Gaiios Ha gaty KT 2
Tab6auma 11.3. Ilepecyer cymMMbI 627108 B TPAAMIIHOHHYI0 H MEKAYHAPOAHYI0 OLEHKY
Hrorosasi cymma 6aJII0B, yYUTHIBAET YCIEIIHO
Ouenka (TOC) CNAEHEDS SR Ouenka (ECTS)
5 (ommgHO) (3a4TeH0) 90 — 100 A (oTmmunO)
5_
4 (openms) 85-89 B (ouens xopomro)
(3auTeno) 75 -84 C (xopormo)
70 — 74 D (yzo
3 (YZOBJIETBOPHUTENHLHO) 65— 69 AOBNIETEOPHTEI5HO)
(3auTeHo) 60 - 64 E (nmocpexncrenno)
2 (HeyIOBIETBOPHUTENLHO),
(sey (e 3291 fH 0) TRERY Huske 60 6atos F (seynoBneTBOpHUTENEHO)
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12. YYEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHME JIVC-
HUIIJINHBI

12.1 OcnoBHas aATEpPaTYypa
12.1.1. Myxaués B.A. IlnarupoBanue u 06paGoTKa Pe3yIbTaTOB SKCIIEPAMEHTA. - YaeGHOe TI0-

cobme. —  Tomck: TYCVYP,  2012.- 116c¢. - [3nmeKkTpoHHEIT  pecypc] -
http://miel.ru./index.php.option=com content&viw=article&id=97&Itemid=92 caiiT METOJ. IIOCOOmIA
kadenper @D

12.1.2. Myxaués B.A. ITnanupoBanue u 06paboTKa pe3yIsTaToB 9KCIIEPUMEHTA. - Y4eOHOe II0-
cobue. — Tomck: TYCVP, 2007.-116¢.

12.2 TonoaATE IbHAS JIHTEPATYpPa

12.2.1. Bnoxun B.I'., T'mymxun O.IL, T'ypo A.W., Xanur M.A. CoBpeMEeHHEIH SKCIIEPUMEHT:
TIO/ITOTOBKA, IIPOBEACHNUE, aHAMu3 pe3ynbraros/ [lox penaxmmeit O.I1. Iimyaxuma.- M.: Paguo u csss,
1997.-232¢. (28 3k3.)

12.3 Y4ebno-meTonnuecKue mMocodus 1 MPorpaMMHoe ofecmedcHue

12.3.1. Myxasés B.A. [InanupoBanye sKCIepHMEHTa: yIeGHO-METOMIMIECKOE HOCOBHE K ayu-
TOPHBIM  IIDAKTHHECKUM 3aHATHSAM H CaMOCTOATENBHOM paboTe A CTYZEHTOB CIHENHUATbHOCTH
11.03.04 «OnexTpoHHKa M HAHOSIEKTPOHHUKAY, IPOGUIL NpOrpaMMEl « MHEKPO3IEKTPOHKKA H TBEPLO-
TCeIpHAS  ONEKTpoHMKa». - Tomck: TYCVYP, 2012.-13 ¢, - [>mexTpoHHELT - pecypc]
http://miel.ru./index.php.option=com content&viw=article&id=97&Itemid=92, caiir MeTon. mocoOmii
kapenper OO

12.3.2. Onienka norpemsoctelt u3Meperuii: Meroquaeckue yKazaHus K 1a60paTopHBIM pabGoTam/
Myxau€s  B.A.-2012, 24 ¢, pexum JOCTyma  CcBOOONHBIA I CKAYHBAHMS:
http://edu.tusur.ru/training/publikations/1099

12.4 Ba3el 1aHHBIX, HHGOPMANHOHHO-CIPABOYHBIE H IOUCKOBBIE CHCTEMbI

1. Basel o151 IBYX MHIMBUIYaTbHBIX 3a0aHUM (48 BapuaHTOB)
13. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCHUTIINHBI

1. JlaGopatopuu kadenpsl ¢ KOMIBEIOTEpaMH I 06CYeTa U aHATH3A PEe3yJIbTaTOB U3MEPEHHIA.
14. MeTonqu4eckue peKoMeHAAUH 110 OPraHU3alMH H3yIeHUS JUCIUILIMHBI:

O6BeM 9acoB, IpesyCcMOTPEHHEIX YIeOHEIM IIJIaHOM, HE ITO3BOJIIET PACKPEITE B JIEKIUSIX
IIOAPOOHO 1 riry60Ko MaTepual. [103TOMy TIaBHOE BHHMAHME — CaMOCTOSTEILHOM paboTe CTyIeHTOB
C METOAMIECKUM I0cOOUeM. B TedeHne cemMecTpa CTYIEHTEI MOKHBI BEIIOIHUETE J1Ba HHIVBUYAITh-
HBIX 3a/laHUs MO pa3HBIM TeMaM Kypca. Ha npakTudeckux 3aHsaTusax IPOUCXOIUT 0OCYXKIECHHE U pa3-
00p MeTo10B 06pabOTKH Pe3yIbTATOR OTHO(AKTOPHOTO B MHOTO(AKTOPHOTO 9KCIIEPEMEHTA U 3allUTa
UHIUBHyaJIbHBIX 3a0aHUI.
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MUHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHICKOM ®EJEPAIINH
@C,Z[epaJIBHOC I“OCYI[apCTBeHHOC 6I0,ZDK€THOE: O6pa30BaTeJIBHoe yqpexc,ueﬁne BBEICIICIO O6pa30BaHI/I}I
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1 Bgexenne

@onn oneHounblx cpenctB (®OC) sBisercs mnpwiokeHHeM K pabodueil mporpamme

JUCIHHUIIITHHBI ((HJ'IaHI/IpOBaHI/IC JKCIICPUMCEHTAa» U IIPEACTABIICT coOoit COBOKYIIHOCTb KOHTPOJIEHO-

U3MEPUTEIIbHBIX MaTepualioB (THIOBBIE 3a1a49M (3aJaHUI), KOHTPOJIBHbIE PabOThI, TECTH M Ip.) U

METOOB HX HCIIOJIB30BaHUA, IIPEAHA3SHAYCHHBIX U1 U3MEPECHHS YPOBHS HOCTHXXKCHHUS CTYACHTOM

YCTaHOBJIEHHBIX PE3YIBTATOB 00y ICHHUS.

®OC mo JUCITUIIIINHE ((H.TIaHI/IpOBaHI/Ie SKCIIEPHUMCEHTA) HCIIOIB3YECTCA IIpH IIPOBEICHHI

TEKYIIEro KOHTPOJII YCIICBAEMOCTH U HpOMC)KYTOqHOﬁ arTeCTallyd CTYACHTOB.

IlepeyeHs 3aKpemIeHHBIX 3a TUCHUIUIHHON «[LIaHWpOBaHHE SKCIEPHMEHTA» KOMIICTCHITHI

IpUBEeH B Tabmure 1.

Tabuuna 1 — IlepedeHs 3aKpenUIeHHbIX 32 IHCHUILTHHON KOMITETEH M

Kon

®opMyTHPOBKA KOMIIETEHIUH

JTansl GoOpMHAPOBAHHA

KOMICTCHITHH

OIIK-1

CrocOOHOCTE NPENCTABIATh aIeKBATHYIO COBPEMEHHOMY
YPOBHIO 3HAaHHH HAy4dyHYI0O KapTHHY MHpa Ha OCHOBE
3HaHWS OCHOBHBIX IIOJIOXEHHU, 3aKOHOB H METOIOB
€CTECTBEHHBIX HAyK U MaTeMaTHKH.

3HaTh OCHOBHEIE 3aKOHEI
¢buzukw, OCHOBBI
T hepeHITHaATEHOIO u
HHTETpaJbHOTO  aHaJW3a,
OCHOBHEIE 3aKOHBI
pacmpeneeHus CIry9aHbIX
BEJIMYVH;

Ymersn BBEIYHUCIISITH
JIOBEPUTEIHHBIE
BEPOSTHOCTH pu
HeOOIBIIIOM qHCIIe
HU3MEpPEHU, OIIPENEIATH
CHCTEMAaTUYECKUE u
CIy4YadHBIE TOTPEITHOCTH
H3MEPEHUI;

Biaagers npakTHYECKMMH
HaBBEIKAMH  OIpeNesICHHS

TIOTPEIIHOCTEHR
HU3MEPHUTENBHBIX IPUOOPOB,
BEIOOpOM METOIUKH

HM3MEPEHUH, HEOOXOIHUMOTO
YHCIIa U3MEPEHUH.
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CocoGHOCTE  HMCIIOB30BAThH
OIIK-5 00paboTKM W  TNpeacTaBICHHS
JTAHHBIX

OCHOBHEIC IIPpUEMBI
OKCIICPUMEHTAJIBHBIX

3HaTh 3aKOHBI
pacnpeneaeHus CllydaliHbIX
BeimunH  (Ilyaccoma wu
I'aycca), CIIOCOOBI
IOCTPOEHUS THCTOTPaMM,
3aKOH CIIOXKEHUS
CIIy4aWHBIX BETUYMH, BUEI
IJTAaHUPOBAHUS
MHOT'0()aKTOPHOIO
9KCIIEPUMEHTA;

Ymersp 00pabarsIBaTh
Ppe3yNbTaThl
0nHO(aKTOPHOTO u
MHOTro()akTopHOTro
SKCIIEPUMEHTA, CTPOUTH
MaTpuUbl  IUIAaHUPOBAHHS
IIOJIHOTO taxTopHOrO
9KCIEPUMEHTA (I1D3),
BBIBILITE JOMUHHUPYIOITHE
GbaxTopsI METOIOM
pPaHrOBOM KOPpEIsIUU U
0IHO(GaKTOPHOTO
JUCIIEPCUOHHOIO aHAJIH?3a,
Bnapersn METONaMHU
CpaBHEHHS Pe3yIBETaToB
pPa3HBIX CepHi H3MEpeHHi
(xputepun CTBIOICHTA W
Qumepa), MOPSIIKOM
CTaTUCTUYECKOH 00paboTKu
U aHaIU30M pEe3YIbTaToB
[1OD3.

2  Peaam3zanus KoMOoeTeHIHH

w

1 Komnerennus OIIK-1

OIIK-1: CrmocoOGHOCTE IPENCTaBIATH AIEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHHM HaydHYIO
KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIOKEHMH, 3aKOHOB M METO/IOB €CTECTBEHHBIX HAyK U

MaTr€MaTHKu.

Jlns  GbopMUpOBaHHS KOMIIETCHIIMH HEOOXOOMMO OCYIIECTBUTH ps STaloB. OTambl

(bOpMI/IpOBaHI/Iﬂ KOMIICTCHITNH, IPUMEHACMBIC IJII 3TOT'O BAABL 3aHATUH, U HCIIOJIB3YyEMBIE CPEACTBA

OlLIEHHBAHHUS IIPEACTaBICHEI B TabnuIe 2.
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Tabmuna 2.— Jrtanbl dpopmupoBanusi xommerenmun OITK-1

A HCHO0Jb3yEMbIC CPEACTBA

OLICHUBAHHUSA
1. Cocras 3narnb Ymetsn Baaners
YMmers onpenensaTh 3aKOH Boaners — Meropaan
MaTeMaTU4IeCKOTO
OcHOBHEIE 3aKoHEI | P acnpfneneﬁpm aHaiM3a CIIy4JalHBIX
buzuky, ocroEer | SLYSAHEBIX BEIMIHH, | nacnpeneneHumit
b bepeHITHaIEHOTO aHAJIM3UPOBATH IIOrPEITHOCTEN
Conep:xanue 3Tanos aHaIM3a, OCHOBHBIE | CITydaiiHBIE U | u3MepeHui n
3aKOHBI u BUIBI | cpcTeMaTHUeCKHe COIIOCTaBJICHUS
PaCIIpE/IeNe A 3aKOHOMEPHOCTH s | (cnoxenys) C
CIIy4alHBIX BEIMYUH T — omnoOKaMu
HM3MEpPUTENBHBIX
pubOpOB.

Jlexmu;

[MpaxTHueckue 3aHATHS;

IIpakTrgeckue 3aHITHS;
3ammura

METOIOUKH M obcuera
H3MEPEHUIM

0  HWHIWBHAYAILHOMY
3aJTaHHIO

Bunwpl 3ansaTuii I[IpaxTraeckue 3aATHS; | WHIUBHIyaTbHEIE
WHIBUYATHHBIX
paboTEr; M
3a/laHui;
TecTter Ha NeknusIx u .
Bri6op aJlEKBaTHOU
IIPaKTHYECKHX .
METOINKHA U3MEPEHHH u
3aHATHUSIX; 3amuTa
Hcnonb3yempie crmocoba oOcuera
AHnamn3 HEKOTOPBIX ., | THIUBHIYaTEHBIX
CpeACTBA OLeHUBAHUS pE3YNBTaTOB H3MEPEHHIMA M
CIydaeB C BEIOOpPOM 3aaHui

2 Hommnereunus OIK-5

OIIK-5: Croco6HOCTs HCIIONB30BaTh OCHOBHBIE IIPHEMBI OOPaGOTKH U NIpEACTaBICHUS
OKCIEPUMEHTATBHBIX TaHHBIX.
Mt popMupoBaHWS KOMIIETCHIMH HEOOXOMMMO OCYIIECTBHTH DS OTANOB. DTAmbl

(hopMHUpOBaHHS KOMIIETEHITNY, IPUMEHSIEMBIE ISl STOTO BUBI 3aHSATHI, B HCIIOIb3yeMble CpencTBa

OLIEHMBAHU NIPEJICTABICHBI B TaOIHIIE 3.
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Tabmuma 3— Ortanel popmuposanus kommerenmuu OIIK-5

H HCIOJIb3yeMble cpeacTBa

OIl€eHUBAHHSA
2. Cocras 3HaTe Ymern Baapers
3Harn OCHOBHEIE
IOHITHS X  3aKOHBI
pacupenenenus [aycca
u Ilyaccona, MeTomuku Baagers
Yvmern BEIUMCIIITE
00paboTku NPaKTUYECKUMH
IIOBEPUTEIILHEIE
OI[HO(baKTOpHOFO bil BepOSTHOCTH npu HaBBIKaMH OIIPEACIICHHUS
IOrpEITHOCTEH
MHOTO(GAKTOPHOTO HeOOIBIIOM qucle i Ie)
. MEPHUTEILHBIX
Copep:xanne 3Tanos OKCIIEPUMEHTOB, BHIBI | U3MEPEHUH, OIpeneniTh 6p 6
IpHOOpPOB BBIOOpOM
IUIAHAPOBAHHSA CHCTEMATHUYCCKHUE H PHOODOB, P .
. N METOOMKUA HU3MEPCHHH,
MHOT0(}aKTOPHOTO Ty IHHEIE pacaeTom
IIOTPENTHOCTH
JKCIEpUMEHTA )58 P . HEOOXOOMMOI0  Yucia
HU3MEPEHHH N
BEIABJICHUSI U3MEPEHUI
JOMHUHUPYIOIIHAX
¢akxTopoB
Jlexiumn; IIpakTuyeckue 3aHATHS; [IpakTUueckue 3aHATHS;
Bupne1 3apsaTumii IIpakTrdeckue 3aHATUS; | HOUBUIyaIbHBIE WunuBunyansHbe
3aJlaHusL; 3aIaHuA;
SamuTa
. Brmonnenue JIBYX
Tectrr; VHIUBUTYaTbHBIX
UHIABUIYATHHBIX M
Hcnoan3yembie Pazbop CII0>KHBIX - 3alaHnM,
CPeCTBA OIeHUBAHMA | CUTyallnid Ipu BEIOOpE ’ CnocoOBl  BBIABIEHHSA
METOIMKH H3MEPEHUH Cocrannerme MaTpHI JOMUHHA IIIX
P IJTaHUPOBAHUS Pyro
bakTopoB

1. Komnerenmusa OIIK-1 - ciocoGHOCTH IPEACTaBIATH aJEKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHMM Hay4HyIO0 KapTHHYy MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOXKECHHM, 3aKOHOB M METOJIOB
€CTECTBEHHBIX HAyK U MaTeMaTHKH

O6I]II/IC XapaKTEPUCTUKHU mokKazareile u KpUTCPUCB OICHHUBAHHA KOMIICTCHIMH IIO OJOTaram

IpUBEAEeHEI B TabnuIe 4

Tabauna 4 — O0mue xapaKkTepHCTHKH NOKa3aTelell 1 KPUTepHeB OLleHUBAHUS KOMIIeTeHIIUH

II0 3TamnmamMm

IToxa3zarenn u

3HaThL VYmerts Baapers
KPHTepHUA
aeT Obnmagaer [Wana3oHOM
$6na,z[ o A ec JIX o Kontpomupyer paborty,
. aKTUYECKAMU U | mpaKkTU9ecKu
O1imaHo  (BBICOKHI P > | mpoBomuT OIIEHKY,
TEOPETUIECKIMHU TpeOyeMbIX TUTSE
YPOBEHB) i rBopaeckux | COBCPHICHCTBYET
mpeenax BUTHS
SHAHIAME B TIPCI P - P METOJUKY paboThI
u3ydaeMor o00JacTH C | pelmeHuu

CornacoeaHa Ha noprane Ne 7517




(MoporoBkIii ypoBeHs)

OOIIIMY 3HAHUSMH

MBIMH JId BBIIOJIHCHUS
IIPOCTHIX 3aaa4

[IOHMMaHWEM  TpaHHII
IPUMEHUMOCTH
Obnamaer nuanazoHOM | BepeT OTBETCTBEHHOCTH
3HaeT (hakTel, | IPaKTHYECKUX YMEHHH, | 3a 3aBepIIeHHE 3a1ad B
., | IPMHOMIIBL, IIPOLECCHI, | TPEOYEMBIX JUIs | UCCIIENOBaHUH,
Xopomo (0a3oBbIid
obmue  HOHATHS B | permenus IIPUCIIOCA0NMBAET CBOE
YPOBeHE) Ipefenax  H3y4aeMod | ompeneleHHBIX [TOBEJICHUE K
obactu mpobneM B ob6nacte | obcTosTENBCTBAM B
HCCIICIOBAHHUS pemeHnn npoodaeM
Obnamaer OCHOBHEIMH
YnoBaeTBopuTeILHO Obnamaer  0a30BBIMH | YMEHHIMH, TpeOye- | Pabotaer mpu mpsmom

HaOIrOneHUN

@opMy HPOBKA NOKasaTe el B KpUTepHeB oHeHHBaHus KovmeTenumn OITK-]1 NpHBEJCHA B

abumge S,

f]

Tab6mana 5 — O0mue XxapakTepHCTHKH NOKa3aTes el 1 KPHTEPHEB OLEHHBAHAS KOMIIETEHIHM

10 3Tanmam

Ilokazarenu u
KpHUTepuH

3HaTH

Ymers

Baangers

OtnngHo (BBICOKMH
YPOBEHB)

3HaeT OCHOBHEIE
3aKOHBI (PU3UKH,
OCHOBEI
TibbepeHTHaTEHOIO |
HMHTErpaJIbHOTO
aHaJIN3a, OCHOBHEIE
3aKOHBI U BHJIBI
pacnpeneneHus
CIIy9ailHbIX BEJTUYHH

Ymers onpenenars
3aKOH paclpeaeIeHus
CIIyYalHbIX BEIHYHH,

aHAJIM3UPOBATH
CIIy4aiiHbIe U
CHCTEMaTHYeCKue
3aKOHOMEPHOCTH B
OKCIIEpUMEHTE

Bnanery meTomukoi
MaTeMaTHYeCKOrO aHaJIH3
CIIyYalHBIX
pacnpeneneHuin
IIOTPEIIHOCTEH U3MEpeHH
U COIIOCTaBJICHHS
(cnoxxeHus) ¢ OUIMOKAME
H3MEPHUTENBHEIX IPUOOPO

Xopomo (6a3oBbIi
YPOBEHB)

3HaeT OCHOBHEIE
3aKOHBI (QHU3UKH,
MareMaTH4eCcKOro
aHaJIn3a, BUIBI
pacrupeneneHus
CIIy4YalHbIX BEITHYHH

Ymeer ompenendrs
3aKOHBI pacIpeneICHus
CIIy4YalHBIX BETHYHH,
BBIYHCIIATE CIIyYalHBIE
U CUCTEMaTHYIECKHE
IIOIPEITHOCTH

Bnaneer metonukoi
BBIOOPA H3MEPHUTENBHBIX
IIPAOOPOB ¥ BEIYHCIIEHHS

CYMMAapHOM IIOTPEITHOCTE
H3MEpEHUMH

YnosirerBopuTeIpHO
(oporoBsIii yposens)

3HaeT OCHOBHEIE
3aKOHBI DHU3UKU U
mdbepeHIHaTBHOrO 1
HHTETPATIEHOTO
HCYUCIICHUS

Ymeer pernars npocTsie
3a/1a9u

Moxxer BBIOpaTh
HEOOXOIUMBIE
U3MEpHUTETBHBIE TPHOOPE:
¥ BEIYHCITUTH
CHCTEMAaTHYECKHUE U
CIIy4alHBIE IIOTPEITHOCTH
IIPH YYACTUU CIEIHAIIHCTS
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2. Kommerennust OIIK-S - cioco6HOCTS HCIIONB30BaTh OCHOBHEIE IPHEME! 06paGOTKH H

IIPEACTaBICHU SKCIICPUMCHTAIBHBIX JaHHBIX.

O6HII/I6 XapaKTECPHUCTHKH mokKazareiner mu KPUTECPUEB OICHHUBAHUA KOMIIETEHIIMM IIO0 3>TarnaMm

IIpUBECHEI B TabJaume 6.

Ta6muna 6 — O6mue XapaKTePHCTHKH [I0Ka3aTeseil H KPUTEPHEB OLEHABAHUS KOMIIETEHIHH

10 3Tamnmam

Iloxkazarenu u

3HaTh Ymersn
e — Bnapers
Obnanaer OObmamaer auanazoHOM
(baKTHIECKUMHU U | NpaKkTUYECKUX YMEHHI,
KouTpomupyer pabory,
. | Teopermueckumm TpebyeMbIX UL
Ornnuno  (BBICOKHIA IIPOBOIUT OIIEHKY,
3HAQHMSAMH B IpeleNnaxX | Pa3sBUTHS  TBOPYECKHX
YPOBEHbD) . - COBEpIIEHCTBYET
u3ydaeMoil obracté C | pelneHui, s
JeACTBUS pabOThI
[IOHMMaHWEM  TpaHHUIl | abCcTparupoBaHUS
IIPUMEHUMOCTH IIpobiemM
Obnamaer nuana3zoHoM | BepeT OTBETCTBEHHOCTH
3Haer (GaKTHl, | IpaKTUYECKHX YMEHHWH, | 3a 3aBeplleHHe 3a7ad B
.. | IpPUHIMOBL, TpOUECcCHl, | TpeOyeMbIX 79 | UCCIeNOBAaHUHU
Xopomo (6a3oBbIii P » PO B : A ’
oBeHD) o0mue  MOHATHS B | pElICHHS IIPUCIIOCAa0IUBAET CBOE
yp opefielaX ~ H3ydaeMoH | ompeeleHHBIX IIOBEICHUE K
obnmactu npodieM B o0macTu | 0OCTOATENBCTBAM B
HCCIIETOBAHUS peleHun mpodireM
Ob6namaer OCHOBHBIMH
YnoBierBopHuTEIHHO Obnamaer  0a30BBIMH | YMECHHSIMH, Tpebye- | PaGoraer mpum mnpsmom

(moporoBbIii ypoBeHS)

OOIMMH 3HAHUSIMHA

MBIMH JJI1 BBIIOJTHCHHA
IIPOCTHIX 3a1a4

HaOJIIOOEHUHN

@opMynupoBKa IIOKasareledl W KpuTepueB oneHuBaHusa kKommnereHmuu OIIK-5

Tabmuie 7.

Tabnmuna 7 - Iloka3zarenu U KpUTEpPHH OICHNBAHHS KOMIIETCHIIMH HA 3Tanax

IOpUBCICHA B

IToxazarenu u
KpUTepUH

3HaTh

Ymers

Baagers

O1amyHo (BHICOKHI
YPOBEHB)

3HaeT OCHOBHI
pacupeneneHus
(ITlyaccona u I'aycca),
METOIUKU 00pabOTKH
0IHO(GaKTOPHOTO U
MHOT0()aKTOPHOT'O
SKCIIEPHUMEHTOB, BUJIBI
TUTAHAPOBAHUS
MHOTO(aKTOPHOIO
9KCIIEPUMEHTA U

Ymeer BBUUCIATH
JIOBEPUTEIIbHBIE
BEpPOSITHOCTH
MIOrPEIIHOCTEN
U3MEPEHUN, BEIYACIIATE
CHCTEMAaTHYECKHE U
CIIy4JaiHbIe OITUOKH
HA3MEpPEHUN, OIPEAETIATH
HEOOXOIMMOE YHCIIO

Baapeer nmpakTuyecKuMHU
HABEIKAMH OIIpeIeTIeHIS
IOTPEITHOCTEH TPUOOPOB,
BBIOOPOM METOIUKH
HU3MEpEHUH, COCTaBIICHUE
MaTpHIl INIAaHHPOBAHUSA
TIPY MHOTO(aKTOPHOM
9KCIIEpUMEHTE.
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CIIOCOORBI BEIBIIEHUS
JIOMAHHUPYFOIITAX
tbakTopoB

U3MEpPEHUN IpU
3aJJaHHBIX
JIOBEPUTEIHHOM
UHTEpBAJC U
BEPOSATHOCTH

‘YMmeer BEIUUCIISATD

JIOBEPUTETHHEBIC
3HaeT OCHOBHEIE RePOAIHOCIH,
XapaKTEPUCTUKH CHCTEMaTHYeCKHe,
pacnpenenenus [aycca, CIIyJaifHbIE U Fnameer mparTEIECm
METOHKM 06paboTKn CYMMADHEIE HABBIKAMHE OIIpeIIeIICHHs
OIHO(AKTOpHOrO IIOTPEMHOCTH IIOTPEIHOCTEH mpubopo!
Xopomo (0a30BbIi JKCtep frzizf{’;HaKOM HU3MCPEHHH, OIPENEIATh BEIOOPOM METOIUKH
YPOBEHb) e —— HCO6XO,Z[I/IMO? YHCIIO U3MEpPEHHH, criocobamu
MHOT0(}aKTOPHOIO H3MEPEHMH IIpH no;;I;fIg;I:oH;Hx
OKCIEPUMEHTAa U 3alaHHBIX AETORAE
croco0amMu BBISIBJICHHUS JIOBEPUTEITHHOM
opmupyrommx HHTEpBAJIC U
baxropos JIOBEPHTETHHOM
BEPOSTHOCTH
YMeeT BBIYUCTIATE
CHCTEMaTHYCCKUE U Bnaneer HaBbIKaMu
3HaeT METOTHUKY .
00paboTKH Pe3yaLTaTOB CILyJaHHbIC OHPSACTCHHA
IIOTPEITHOCTH IIOTPEITHOCTEH MPrOOPOE
YnoBnerBopureanHo O RMTE FHOTS HU3MEPEHUH, ONPeNeIsITh BBEIOOPOM METOIMKH

(MOporoBEIif ypoBeHs)

SKCHEPUMEHTA U
CIIOCOOEI BBIABIICHUS
JOMUHHUPYFOIIUX
bakxropos

HEOOX0IUMOE YHCIIO
HM3MEPEHUN IS
JOCTHXKECHUS HYKHOH
JIOBEPUTEIBHON
BEPOATHOCTH

HM3MEPEHUH, COCTaBIICHH¢
MaTpPHIEI INTAHUPOBAHUS
IIOJT PyKOBOJICTBOM
IIPETIOAABATESL.

OCBOCHHUA O6pa30BaT€HBHOfI IIpOorpaMMEI, B COCTaBe:

3 TunoBbIe KOHTPOJILHbIE 32TAHAS
JIs peanusanvy BBIINENEPEINCICHHEX 3a1a9 OOGYYeHHs HCIONB3YIOTCS, HEOOXOMUMbIE TS
OLCHKA 3HAHUH, YMCHWH, HABBIKOB, XapaKTEPHU3YIOINMX 3Tallbl (OPMHPOBAHUS KOMIETEHIHH B
IIPOLIECCE OCBOCHMS O00OpA30BATENHHOM MPOrpaMMEL, B COCTABE: TECTHI, KOHTPOJILHBIE paboTsl,
HHIUBUNYAJIbHBIE 3a1aH)s, IPAaKTHYESCKUE 3alaHus, TabopaTtopHble paboThl, SK3aMeH.
TuroBble 3aaHus UM HHBIE MaTepUAbl, HEOOXOMMMBIE JUIS OLICHKH 3HAHMH, YMEHHUH, HaBBIKOB
U OIBITa NESATENBHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (OPMHUPOBAHHS KOMIIETEHIMA B IIpOIECCe
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3.1. UnpuBugyansHsie 3ananus (A3):

Tema M3 Ne 1 — O6paGoTka pe3ymbratoB OTHO(DAKTOPHOrO 9KCuepuMeHTa (4 BapwaHTa

M3MEPEHUHA: YHENBHOro compotusierus (0), musneKTpuueckoil mporunaemocta (& ) , IIAPHHEL

3apemeHHOH 30HbI TOyNPOBOAHEKA (AE) , KOHIIEHTpAIUH IIPUMECH B Bapukanax (N).

Tema N3 Ne 2 — IIpoBepka NPaBUIBHOCTH HACTPOMKH YCTaHOBOK ISl MPOU3BOACTBA
TOHKOIUICHOYHBIX PE3UCTOPOB IIPH CepriHOM Ipom3BoxcTae (10 BapuanToB).

3.2. TecThl IO CIEAYIOMEM pa3gesiam:
1) Omnpenenenue norpemsocteif mpu OMHOGAKTOPHOM IKCIIEPHMEHTE;

2) BblukCIeHHE CHCTEMATHYECKHX ¥ CIyYaHBIX —ITOTPENIHOCTEH IpH  OXHO(PAKTOPHOM
9KCIEPUMEHTE;

3) OcobeHHOCTH IITAHMPOBAHUS MHOTO(GAKTOPHOTO SKCIIEPUMEHTA,

4) Marpyua miaHupoBaHHus HOMHOTO HaKTopHOro skciepumenta (I1DD);

5) Iopsmok cTarucTrdeckoi 00paboTky pesyasraroB [1DD;

6) CpaBHEeHHUE Pe3yIBTATOB PA3HEIX Cepri H3Mepernuii (kputepun CThionenta, ®mmepa, Koxpena).
3.4. TeMbl NPAKTHYECKUX 3aHATHIA:

1) BeiOOp METOMWKH 3KCIEPHMEHTA, H3MEPHTEIBHBIX NPUOOPOB, BEIYHCIEHHE OTPEITHOCTH
npubopa Mo KJ1acCy TOYHOCTH;

2) Brruucnenne CHCTEMaTHIECKOH, CITydaifHOM M CyMMapHOM IOTPENIHOCTH IIPH OAHO(AKTOPHOM
9KCIIEPAMEHTE;

3) Metonuka onpezeneHns JOBEPUTEIBHOM BEPOSTHOCTH, HEOOXOIUMOIO YHCIIA M3MEPEHHH IIpH
3alaHHOM JOBEPUTEIILHOM HHTEPBAJIE;

4) IMomusni GakxropHsLi sxcnepuMerT (I1D3), moctpoenne Marpuirs! mwianuposanus (IIDD);

5) LlenTpaipHble KOMIO3UIIMOHHBIE IITAHBL: IIEHTPATIBHBIA KOMIIO3UIIMOHHBIA OPTOrOHAILHEIA IIIaH
(IKOII), nenTpanbHbli KOMIO3UIIMOHHBIA poTarabenbubri mian (IIKPIT);

6) CpaBHEHHE pe3yIbTaTOB PA3HBIX Cepuil m3Meperuil: kpurepun Oumepa, Koxpena, CTbioneHTa;
7) Ilopsimok crarucTiadeckoi 00paboTKY U aHaH3 pe3ynsraTtoB [1DD;

8) BriaBneHue NOMUHUPYIOIMX ()aKTOpPOB METOIOM PAHIOBOM KOPpESIMH U OZHO(AKTOPHOTO
JUCIIEPCUOHHOIO aHAIIN3a;

9) 3amuTa MHAUBUAYANBHBIX 3aIaHUN, 3a4€THOE 3aHSTHE.
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4 MeTonm4eckne MaTepHaJIbl

Jlist obecriedenns mporecca 00ydeHHs B PeIIeHHUs 3a1ad 00yUeHHs UCIONB3YIOTCS CIEAyOIIHe
MaTepHabL:

4.1. OcHoBHas IUTEpaTypa

4.1.1. Myxaues B.A. IlnasumpoBanue u 00pabOTKa pe3y/IbTaToOB SKCIEPHMEHTa. - YueOGHOe
mocobme. —  Tomck: TYCVYP, 2012.- 116c. - [omexTpomHBHII  pecypc] @ -
http://miel.ru./index.php?option=com content&viw=article&id=97&Itemid=92 caiiT MeTOTHIECKIX
nocobuii kad. O3.

4.1.2. Myxades B.A. [InanupoBanue u 06paboTKa pe3yIbTaToB SKCIEpUMEHTa: YaeGHOe T0cobme —
Tomck: TYCVYP, 2007r. — 116¢., 49 5k3.

4.2. lononHUTENBHAS JATEPATYpa

4.2.1. broxun B.I., I'mynkmm O.II, I'ypor A.U., Xamma M.A. CoBpeMeHHBI SKCIIEpUMEHT:
IIONTOTOBKA, IIPOBEJCHHUE, aHamu3 pe3ynsraro/ mox pex. O.0LImyakuma. — M.: Pagumo u cBsi3b,
1997. —223c. (28 9k3.)

4.3. YyebHO-MeTONUIECKHE I0COOHS ¥ MPOrPaMMHOe o0ecmedenHme

4.3.1. Myxaues B.A. IlnanupoBaHMe O3KCIEpPHMEHTa. - Y4eOHO-METONHUECKOE MOCOOHE K
ayIUTOPHBIM TPAKTHYECKUM 3aHATUSIM H CAMOCTOATEIbHOE paboTe IS CTYJEHTOB CIIENHATBHOCTH
11.03.04 «OnexTponnka U HaxOIekTpoHHKa», Tomck: TYCVYP, 2016.- 13 c. — [amexTponHBL
pecype] - http://miel.ru./index.php?option=com content&viw=article&id=97&Itemid=92 caiiT
METOIUYECKUX Nocobmit kad. DD,

4.4. ba3pl naHHBIX, HHPOPMANHOHHO-CIPABOYHBIE H OHCKOBBIE CHCTEMbI
4.5. MATEPHAJIbHO-TEXHUYECKOE OBECTIEYEHUE JTACIUILTNHBI

JJIs peanvzanuu JNEKIUOHHBIX W NPAKTHYECKHX 3aHATHH HEOOXOIUMEL: KOMIIBIOTED C
HEOOXOIMMBIM IIPOTPAMMHBIM 00€CIICYeHAEM, TPOEKTOP U SKPAH.
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