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o0pa3oBaTe/bHON NPOrpaMMel  GakanaBpyar
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1. | Jlexuun - - 18 18 | gacos
2. | JlaGopaTopHbie paboThI - - - - 9acoB
3. | IIpakTHyeckue 3aHATHS - - 18 18 | gacor
4. | Kypcosoii npoext/paGora (KPC) (ayanTopHas) - - - - 4acoB
5. | Becero ayaMTOpHEIX 3aHATHIA (Cymma 1-4) - - 36 36 | gacos
6. M3 nux B HHTepaKTHBHOI (opme - - 8 8 4acoB
7. | CamocTosiTeNbHast paboTa CTYXeHTOB (CPQO) - - 36 36 | gacos
8. | Bcero (6e3 3K3aMeHa) (Cymma 5,7) - - 72 72 | yacos
9. | Camocr. pa6ora Ha MOAr0TOBKY, Ca4Yy 3K3aMeHa - = = - YacoB
10 O6was TpynoeMKocTh (Cymma 8,9) - - 72 72 | gacom
(B 32a49eTHBIX eAUHHNAX) | - - 2 2 | 3ET
3aver 3 ceMecTp
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PaccmotpeHa u omoOpeHa Ha 3aceJaHuu Kadeapsl
mporokot Ne 73 ot « 8 » 9 2016 1|

JIucT corjiacoBaHui

Paboyas nmporpamma cocrasiieHa ¢ ydeToM Tpebopanuit @enepansaoro 'ocymapcTeerroro obpaso-
BaTeJIBHOrO cTagaapTa Beicmero oopasosanns (PI'OC) mo Hanpasnenuro noarotosku 28.03.01 Hanxo-
TEXHOJIOTUY ¥ MUKPOCHCTEMHas TeXHHKa (kBamuduxanus (OakanaBp), yTBEpKICHHBIN IpHKa3oM Mu-
HHUCTepcTBa 0Opa3oBanus U Hayku Poccmiickoit @emeparum ot 06.03.2015 r. Ne 177.

Pabouas mporpamma ydeGHOR JUCIMIUIMHBI PACCMOTPEHA M YTBEpKICHA Ha 3aceqanuu Kadenps
bu3EIECKOH STEKTPOHMKHE OT «_& » 0g 2016 ., mpotokon Ne _Z R .

PaspaboTuux: %

HonenT xadenpsr OO I~ /__B.AMyxades
3agpexyromuii kadenpoit

IIpodeccop xadenper OO Vi Al IL.E. Tposta

Pabodas nporpamma coriacoBana ¢ (akympTeToM, IpodHIHpYIOme# U BEITyCKAOMeH Kadel-
paMy HalpaBICHUS IIOATOTOBKH. :

Jexan OIT / A.W. Bopouun
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Kxadenpoit (O] / ILE. TposH

3aB. BBITYCKArOIIEH
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/ I1.E. Tposa

JKCIepThI:
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Ipencenarens MeTonmaeckoit

KoMuccuu Kapenpsr @D 2 Wj
7

~

H.A. Yuctoenora

CornacoBaHa Ha noptane Ne 7514



1. MEJIA 1 BAJJAYA [N CITUATIINHBI

ITeab — OCBOGHHE CTYyJEHTAMM TEOPETHYECKUX 3HAHUI U MPAKTUYECKUX HABBIKOB B 00JIACTH ILUTAHUPOBA-
HHUA 1 00pabOTKH pe3yIbTaTOB SKCIIEPHMEHTA.

3agaun H3ydeHusl NACHUIIAHDI — B PE3YJIbTAaTe CTYIEHTHI JOJUKHEL:

- 3HaTh COBPEMEHHBIE METOBI IUIAHUPOBAHUS OJHO(AKTOPHBIX M MHOIO()aKTOPHBIX SKCIICPHMEHTOB;

- yMeTh 0OpabaThIBaTh JKCIIEPHMEHTAJbHBIC NaHHBIE: OICHMBATH INOTPENIHOCTH M3MEPEHHUM, [TOBEpH-
TeJBHYIO BEPOSATHOCTH (HANEKHOCTH) HOMYUCHHBIX Pe3yIbTaToB, HCKIIOYAThL rPyObIe MOrPENIHOCTH, PACCYHTHI-
BaTh HEOOXOAMMOE YHCIIO SKCIIEPUMEHTOB IIPH YKa3aHHOM HaNEeKHOCTH,

- BBISBIIATE pelmnaromiue GakTopsl MpU MHOT0()aKTOPHOM SKCIIEPUMEHTE.

2. MECTO JUCIHHAIIJIMHBI B CTPYKTYPE OOII

TMucnummasa «[I1aHupoBaHHe OSKCIEPHMEHTa», BXOIMIas B OJOK MUCIMIUIAH IO BEIOODPY
(b1.B.JIB.3.1) B rocynapcTBEHHBIX 00pa30BaTeNbHBIX CTaHAapTax 3-ro MOKOJEHWs IpeIHa3sHadeHa
U1 O3HAKOMJIEHHS CTYIEHTOB C COBPEMEHHBIMH METOaMH [UTAHAPOBAHHUS SKCIIEPHMEHTA B 00paboT-
KM pe3yJIbTaTOB U3MEPEHMH.

IIpenmonaraercst, uTo GakanaBp, HE3aBUCUMO OT IMPOGHIIA IOAIOTOBKH, JOJDKEH IOHUMATH W
HCIIOB30BaTh B CBOEM IPAKTHYECKOH NESTEIFHOCTH 0a30Bble KOHLEIIIUH U METOBI, PAa3BUTEIE B CO-
BPEMEHHOM €CTECTBO3HAHUH.

3. TPEBOBAHU K PE3YJIBTATAM OCBOEHUSA N CIHUITJIMHBI

3.1. isyyende QJHCHHIIAHGLI HANPABJIeHO HA JOPMHEPOBaHHE CJIeTyIOIIHX KOMIEeTeHIHi:

CroocoOHOCTh IIPEACTaBUTH aleKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHMU HAy4HYIO KapTHHY
MUpa Ha OCHOBE 3HAHWH OCHOBHBIX ITOJIO’KEHUM, 3aKOHOB U METO/IOB €CTECTBEHHEIX HAYK U MAaTEMaTH-
ku (OIIK-1).

Crroco6HOCTh MCITOIB30BaTh OCHOBHBIC IPHEMBI 00pabOTKH U IPEeACTaBICHUA SKCIEPUMEHTaIb-
HBIX qaHHBIX (OITK-5).

3.2. B pe3yJibTaTe H3y4eHHs JUCOHUNIAHDBI CTYAEHT JOJIKEH:

3namob - OCHOBHEIE 3aKOHEI pacIpeieIeHUs MOTrPeIHOCTEH N3MEepEeHUH PU3NIECKUX BEIMYMH;

- OCHOBHBIE (DM3UYECKUE BEIMIUHEI B (PU3MUECKUE KOHCTAHTHI, X OIPEIEIIEHHE, CMBICI, CIOCO-
OBl M eIMHUIIE] U3MEPEHNUS;

- OCHOBHEIE METO/IHI INIAaHUPOBAHUS OHO(AKTOPHOTO M MHOTO(AKTOPHOTO SKCIIEPAMEHTOB;

- METOJUKA 00pabOTKH IKCIIEPUMEHTANBHBIX TaHHBIX.

Ymemp - uCONB30BaTh PA3IUYHBIE METOIUKH (HU3UIECKUX M3MEPEHUN U 00pabOTKH 3KCIIEPH-
MEHTAIBHBIX TaHHBIX;

- IPUMEHSATH METOABI (HU3UKO-MaTEMATHIECKOT0 aHaIn3a K PEIIeHUI0 KOHKPETHBIX €CTECTBEH-
HOHAYYHBIX IpOOIEM.

Bnaoemo nagvikamu:

- ONIpedeNICHUs IOBEPUTEIHHBIX HHTEPBATIOB U JOBEPUTEILHON BEPOSATHOCTU NIPU HEOGOIBIIOM
YHCIIe U3MEPEHUH;

- BBIABIIEHHUS IPyOBIX ITOTPETIHOCTEH;

- BBIIBJICHUS HauOoJiee CYyIECTBEHHBIX (aKTOPOB, BIUIIOMINX Ha HCCIEXyEeMBbI IIpoIiece;

- 00pabOTKM U UHTEPIIPETAIINH PE3YIHTaTOB SKCIIEPUMEHTA.

4. OFBEM JUCITUILINHBI U BUJIbl YYEBFHOU PABOTHI

O61mas Tpya0eMKOCTh JUCIHUIUTHHBI COCTABJISET 2 3a4eTHBIC COUHULEL.

Bun ygeGHOM paboThI P CeMe30TpI>I

AyauTopHble 3aHsTHS (BCero) 36

B ToM gmcae:
Jlexiuu 18 18
JIaboparopusle paboTs! (JIP) - -
Ipakruaeckue 3auatus (113) 18 18
CamocrosiTesbHast paboTa (Bcero) 36 36

B ToMm guce:
ITpopaboTKa JIEKIHi, TOAr0TOBKA K IPAKTHIECKIM 3aHATISIM 36 I 36

CornacoBaHa Ha noptane Ne 7514



BrInosHEeHHE TBYX MHIUBUAYAIBHBIX 38 aHUK 18 18

Buj mpoMexyTOYHOM aTTecTanyy (3a4eT)

O0mast TpyZ0EMKOCTb Jac 72 72
3a4yeTHbIE €AMHHUIBI TPYX0EMKOCTH 2 2

5. COAEP KAHUE JUCIIMILJINHBI

5.1. Pa3zpespl AMCHUIINHELI H BHABI 3aHATHIA
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1. | OnmHOMaKTOPHBIN SKCIEPHIMEHT 4 4 8 16 OIIK-1, OIIK-5
2. | ITomserit pakTOpHBIN S3KCIIEpUMEHT. MaTpua 6 6 12 24 OITK-1, OITK-5
IUTAHUPOBaHHUA.
3. | LlenTpansHblii KOMIO3UIMOHHEIH OPTOTOHAIb-
weiif wiad (UKOII) u neHTpansHplil KOMITO3UIIH- 6 6 12 24 OIIK-1, OIIK-5
OHHBIN poroTabenpHslii mial (IIKPIT)
4. | Brupnenue Hauboee CyIMECTBEHHBIX (akTOpoB 5 2 4 8 OIIK-1, OIIK-5
HCCIIelyeMOTro Ipoliecca
5.2. ConeprxaHue pa3fejoB JUCHUILINHBI (110 JEKITHAM)
Ne HaunmeHoBaHHe Tpyno- Dopurpyemsre
o/ S——— Conep:xaHue pasieioB eMKOCTh KOMIIeTeHIIUH
(4ac.) (OK, IIK, IICK)
1 | OmsodakropHbll | Metonuka GU3MIECKOro SKCIepuMeHTa. BEIOOp H3MEPUTEIBHBIX
9KCIIEPUMEHT mpubopoB. O6paboTka pe3ynbTaToB dKcrepuMeHTa. CpaBHEHHE 4 OIK-1. OITK-5
pe3yIBTAaTOB pa3HBIX cepuii u3MepeHuil. Kpurepun CtriofeHTa U ’
Pumepa. OLeHKa NOTPEMHOCTH KOCBEHHBIX H3MEPEHUH.
2 | Iommerii pakrop- | Beibop mara skcrnepuMmeHTa. ITocTpoeHWe MaTpHUImI IUTaHUPOBa-
HBIN 3KCTIepH- Hust. [{poOHbIil HaKTOPHBIN SKCIIEPUMEHT 6 OIIK-1, OTIK-5
MeHT. Martpuua
IUTAaHUPOBAHH.
3 | LentpanbHeIi LleHTpaIbHble KOMIO3UIMOHHBIE IUIAHBI:
KOMIIO3HMLIHOH- IKOIT u IKPII. Matpunps! IiaHApoBaHuA. JIOCTOMHCTBA U He-
HBII OPTOroHaNb- | JOCTAaTKH IUIAHOB.
HBIH IU1aH
(IKOII) u uen- 6 OIIK-1, OIIK-5
TpaJIbHBII KOMIIO-
3ULMOHHEIHA po-
ToTabeIbHBII
wiad (LIKPIT)
4 | BoiaBnenue Hau- | MeTon paHroBod koppendnud. OTHOGAKTOPHBIN IUCIIEPCHOH-
Oonee cymecT- HBI} aHANU3.
BEHHBIX (aKTO- 2 OIIK-1, OIIK-5
POB HCCIIEXyeMO-
ro nporecca
4




5.3. Pa3aennl JHCOHIUIHHBI H MEKIACHUILIAHAPHBIE CBS3H ¢ ofecnedmBaromumu (DpeasI-
XyIEMHE) B 00ecnednBaeMbIMH (I0CIeIy0IAMHA) AHCHHIIHHAME

Ne HaunmenosaHue o0ecne4HBaOIINX (Mpeabl- Ne Ne pas/ieJioB JaHHOM JHCHHILTHEBI M3 Ta0J1.5.1, 11t KOTOPBIX
n/n AyHUx) 1 ofecnevynBaeMbIx (OC/IEAYIO0- HeoGX0AMMO H3ydeHHe 00ecneYHBaoINX (PeAbITyIHIX) i obec-
[IMX) JHCIHILTHE neYrBaeMbIX (OCJIENYIOIINX) AUCUHILINH
1 [ 2 [ 3 [ 4 5 [ 6 | 7
IpeamecTBYOMNE JHCUMIUIHHEI
1 MaremaTuka (MaTeMaTHIeckasi CTATUCTHKA) + + + +
2 | ®dusuKa + + + +
3 | UmxenepHas ¥ KOMIBIOTepHas rpaduka + + + +
Tlocnenyromue JHCUHILIMHBL
1 | BaxyymHas U IUTa3MEHHAs 2JIEKTPOHMKA + + + +
2 | MarepuanoBeACHHE HAHOCTPYKTYPHPOBaH- " + " &
HBIX MaTE€pHAIOB
3 | ®uzuka KOHACHCUPOBAHHOIO COCTOSHUS + + + +
4 | OuznyecKkre OCHOBEI SJIEKTPOHUKH 5 " 4 "
5 | Hayuno-uccnenoBatensckas pabora " & " +
6 | VueOHO-uccnenopatensckas pabora i + + i
5.4. CooTBEeTCTBHE KOMIIETEHIMHA, (popMHUpPYyeMBIX NPH H3YyYe€HHHM NHCIHIUIMHBI, 1 BHIOB
3aHATHH
Ilepeyenn ®opMbI KOHTPOJISA
KOMIIeTeH U I IIp. CPC
OIIK-1 + 5 + MuHE-TUCITY THI, TECTHI
OIIK-5 " - & MHuUHU-AUCITY THL, TECTHI, 3a1mfra MHIUBUOyaIbHBIX 3a/1a-
HUH
6. METOJAbI 1 ®OPMbI OPTAHU3AIIMU OBYYEHUSA
TexXHOJIOrHH HHTEPAKTHBHOI0 00y4eHHs1 NPH Pa3HbIX JopMax 3aHATHI B Yyacax
IIpakTu- JlaGopa-
®@opmbl | Jleknuu yecKue TOpHbIE
Bceero
MeTtonbl (uac) 3aHATHA padoThbI
(4ac) (4gac)
3armuTa HHIUBULYANBHBIX 3a0aHIH 6 6
MuHu-AUCITY THL Ha JEKIHAX 2 2
UTOro MHTEpakTUBHBIX 3aHATHNA 2 6 8
7. JABOPATOPHBIU ITIPAKTUKYM (y4e0HBIM IIJIAHOM He IPexyCMOTPEHO)
8. IPAKTHYECKUE 3AHATHUA (CEMHUHAPBLI)
Ne pas- Tpyno-
e A TeMaTHka NPaKTHYECKHX 3aHATHII (CeMHHAPOB) EMKOCTE HosmerEnmrm
n/m | AucHHN- P p (gac.) OK, IIK, IICK
JINHBI
Pacnpenenenus Ilayccona, I'aycca. CucteMaTryeckue U CirydaiiHsie
1. 1 norpemHocTH. Kpurepun Creronenrta u @umepa. OneHka cymmap- 4 OIIK-1, OIIK-5
HOM IOIPEeIHOCTH KOCBEHHOI'0 U3MEPEHI.
ITocTpoeHuEe MaTpHUIB! INTAHAPOBAHMSA IIOJIHOTO (PaKTOPHOTO JKCIIe-
2. 2 pumenTa. O6paboTka pe3yIbTaTOB H3MEPEHHUH MOTHOTO (haKTOPHOTO 6 OIIK-1, OIIK-5
SKCIEpHMEHTa
IToctpoenue ma mragnposanws LIKOIT u IIKPII u 06 T!
3. 3 i TPHIL ITAFAP RO = I PEGOTI 6 OIIK-1, OIIK-5
Pe3yJbTaTOB U3MEPEHUH.
4. 4 MerTo/ paHrOBON KOPpEJLIIMY ¥ METOH, CiTyqaiiHoro 6ajaHca 2 OIIK-1, OIIK-5
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9. CAMOCTOSITEJ/IBHAA PABOTA

Ne TemaTHKa CaMOCTOSITEIbHOH paGoThl Tpyno- Komnerennuu | KoHTpoJik BRINOJIHE-
eMKOCTh
o/ (0Oemanuzayus) (aace) OK, IIK, IICK HHSA paGoThI
IMpopaboTKa NEeKI|H, MOArOTOBKA K IIpaK- TecToBBII OIIPOC Ha
1. | TWYECKHM 3aHATUAM 18 OIIK-1, OIIK-5 MIPaKTHKE, MAHU-
JVCITYTBI
BeimostHeHHe ABYX WHIUBUTY ANBHBIX 3a-
nmaamii (M3):
1. O6paboTKa dKCIIepUMEHTANbHEIX HaH-
, | HEXTIPH 01HO(aKTOPHOM OKCIIEPHMEHTE. 18 OIIK-1, OIIK-5 3amura U3, sater
2. ITpoBepka OpaBHIEHOCTA HACTPONKH
IBYX TEXHOJIOTHIECKIX YCTAHOBOK JUIs
MOTy4YeHMs O0NBIION MapTUH IUIEHOYHBIX
PE3UCTOPOB.

10. IPUMEPHASI TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT)

HE IPeIyCMOTPEHO
11. PEUTHHITOBASI CUCTEMA JIJIsSI OIIEHKH YCIIEBAEMOCTH CTYJIEHTOB

Taoauma 11.1. bajuibHbIe OIEHKH 1JIA 3J1EMEHTOB KOHTPOJIS

. MakcruManbHbIA
MakcuManbHbIHA
o 6aJut 3a Iepuox Bcero 3a
DeMeHTH YIe0HOM AeATeTbHOCTH 6amn Ha 1-yr0 KT ¢
mexnay 1KT u u Ha CEMECTD
HaJajla CeMecTpa
KOHEII ceMecTpa
Ilocemenue 3aHATHHA 5 5 10
WMuanusunyansHoe 3aganue Ne 1 45 45
HunuBunyansHoe 3anague Ne 2 37 37
KOMIIOHEHT CBOEBPEMEHHOCTH
4 4 8
HToro MakcuMyM 3a MepPHOA:
54 46 100
Hapacraomum urorom 54 100 100

3ayéT cTaBUTCA IIpA YCNIENTHOM BBIIIOJTHCHUN obomx HHIUBULYAIbHBIX 3aJaHuH.

Tabauna 11.2. Ilepecuer 62,1108 B OIEHKH 32 KOHTPOJIbHBIE TOYKH

Bansibl Ha AaTy KOHTPOJILHOH TOYKH Onenka
> 90 % ot MakcHManbHO} cyMMB! 6aiuioB Ha gaty KT 5
Ot 70% mo 89% ot MakcuMasbHOM cyMMEI 6aiToB Ha gaty KT 4
Ot 60% 110 69% 0T MakCHMaIbHOM CyMMEI 6aiioB Ha jpaty KT 3
< 60 % oT MakcUMaIbHOM cyMMEI O6atoB Ha naty KT 2

Tabnauna 11.3. Ilepecyer cymMMblI 02J1710B B TPAAUIMOHHYI0 H MEKIYHAPOJHYIO OLICHKY

Hroropasi cymma 0a/l10B, yYHTBIBAET yCHEIIHO
Onenka (TOC) CRAETR SIEMER Ouenka (ECTS)
5 (oTmgHO) (3a4TEHO) 90 —-100 A (oTiIMaHO)
Py — 85-89 B (o4eHs x0pomo)
(3auTeHO) ;3 - 8‘: C (xopomo)
-7
D
3 (YOOBJIETBOPHUTEIBHO) 65 — 69 (YROBACTBOPHUTEIIbHO)
(3auTeHO) 60 - 64 E (mocpencTBeHHO)
2 (HEYOOBIIETBOPHTENBHO),
(Be 3atrrepHo) ) Huzxe 60 6anoB F (HeymoBIETBOPUTEIHHO)
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12. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE JUC-
OUITJINHBI

12.1 OcHOoBHAs JATEPATYpa
12.1.1. Myxaué B.A. Ilnarupopanue u 06paGoTKa pe3yIbTaToB SKCIIEPAMEHTA. - Y 4eOHOE I10-

cobme. —  Tomck: TVCYP, 2012.- 116¢c. - [>mexTpoHHBII  pecypc] -
http://miel.ru./index.php.option=com content&viw=article&id=97&Itemid=92 caliT MeTOx. nocoboumit
kadenpsr PO

12.1.2. Myxaués B.A. [lnanupoBanue u 06paboTKa pe3yIbTaToB SKCIEPHMEHTa. - Y 4eOHOe 10~
cobue. — Tomck: TYCVYP, 2007.-116c.

12.2 lomoHUTEbHAS JJUTEPATYpPA

12.2.1. Brioxun B.I'., T'nyaxuan O.I1., I'ypoB A.U., Xanua M.A. CoBpeMEeHHBII SKCIICPHMEHT:
II0JICOTOBKA, TIPOBE/IcH e, aHamu3 pesyibraros/ Ilox penakmuelt O.I1. Imynxuna.- M.: Pagno u cBsss,
1997.-232¢. (28 5k3.)

12.3 YVue6H0-MeTOAHMYeCKHE OCO0HSI M MPOrpaMMHoOe o0ecnedeHne

12.3.1. Myxaués B.A. IlnanupoBaHue 5KCIepUMeHTa: yIeOHO-METOAMIECKOE II0COOHeE K ayu-
TOPHBIM IPAaKTHYECKAM 3aHSATHSIM H CaMOCTOATENBHOM paboTe i CTYIEHTOB CIEIHaTbHOCTH
11.03.04 «DneKTPOHUKA M HAHOSJIEKTPOHUKAY, IPOGHIb IporpaMMbl « MUKPOIJIEKTPOHHUKA H TBEPIO-
TenpHAas ONeKTpoHmKa». - Tomck: TYCVYP, 2012.-13 ¢, - [3meKTpoHHEIA pecypc]
http://miel.ru./index.php.option=com content&viw=article&id=97&Itemid=92, caiiT MeToz. OCOOUH
kadenapsr OO

12.3.2. OnieHKa DOrpeInHocTel u3MepeHunit: MeTomudeckue yka3aHus K 1a00paToOpHEIM pabotam/
Myxaués  B.A.-2012, 24 ¢, pexuM  JOCTyma  CBOOONHBIA  JUIA  CKAYMBaHHUS:
http://edu.tusur.ru/training/publikations/1099

12.4 Ba3bl JaHHBIX, HH)OPMANMOHHO-CIIPABOYHEIE M NIOMCKOBbBIE CHCTEMbI

1. Bassl 1 ABYX MHIUBHIYATBHBIX 3a1aHui (48 BapHaHTOB)
13. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCITAILJIMHBI

1. JlabopaTopuu kadeapsl ¢ KOMIIBIOTEpaMH UL 06cYeTa B aHaIu3a pe3yJIbTaToB H3MEPEHHUH.
14. MeToau4yecKne peKOMEHIANNH 10 OPraHU3AIUH H3yIeHHS JHCIMIUIHHbI:

O6BeM 9acoB, MPEAYCMOTPEHHBIX YIeOHBIM IIJIAHOM, HE II03BOJIIET PACKPHITh B JIEKITHIX
oIpoGHO U IIyboKo MaTepual. I09ToMy TTaBHOE BHUMaHHE — CAMOCTOSITENIBHON paboTe CTyIEHTOB
C METOQUYECKHM ImocoOrueM. B TeueHne cemecTpa CTyACHTHI JOJDKHEI BEIIOIHHUTH [Ba HHIUBHIYallb-
HEBIX 3aaHKS IO Pa3sHBIM TeMaM Kypca. Ha mpakTuaecKkux 3aHATHX IPOUCXOJUT OOCYXIECHHE U pa3-
60p METOIOB 00PabOTKH Pe3yIHTATOB OMHOGAKTOPHOTO ¥ MHOTO(GaKTOPHOTO 3KCIEPHMEHTA U 3alIUTA
WHIABUIYyaTHHBIX 3aJaHUMH.
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MUIHICTEPCTBO OBPA3OBAHMS I HAYKY POCCHIICKOM ®EIEPAITN

d)enepanLHoe TOCYIapCTBEHHOE OIOMKETHOE 06p330BaTCJIBH06 YUpECKACHUEC BEICIICTO o6pa303aHm1

«TOMCKUM T'OCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM VIIPABJIEHMS U
PAJTMOSJIEKTPOHUKH» (TYCVYP)

YTBEPXIAIO

3

Z/Hpﬁopelcrop no y4yeOHoii padore
Y /PR IL. E. Tposx
a :

A i 2016 .

®OH/J] ONEHOYHBIX CPEJICTB IO YYEFHOMN JUCIIMILJINHE

IIJIaHI/IDOBaHHe JKCIICPHMEHTA
(1OJIHOE HAMMEHOBAHHE Y4EGHOM MUCLIMILTMHE HITH MPaKTHKH)

YpoBeHs 0CHOBHOI 06pa30BaTe/ILHOI HPOrPaMMBbI OaxajaBpuar
(6axanaBpuat, MaruCTpaTypa, CHIEHATHTET)
Hanpagnenne(s1) DOATOTOBKH (CHendaibH0cTh)28.03.01 HaHOTEXHOJOTHA B MAKDPOCHCTEMHAS

TEXHHKAa
(monHOE HANMEHOBAaHHKE HANPABIEHHA TIOATOTOBKH (cmeuMansHOCTH))

ITpodmite(a)_«HaBOTEXHOIOIAH B 3IeKTPOHAKE H MEKPOCHCTEMHOM TEXHAKE
(nonHoe HauMeHOBaHKe MPOGHIL HANPABIEHHS TIOAMOTORKH (cnennansHOCTH))

®opma o0ygenus ounas
(o4nas, 04HO-3204Has (BEYEPHAS), 3209HAT)

PDakynabTeT 3JeKTPOHHOH TexaukH (PIT)

(coxpawenHoe U ONHOE HaNMEHOBaHKE DaKyNETETA)

Kadenpa duzngeckoii 3nekrpornkn (OI)
(CoKpaIEeHHOE M [OJTHOE HAMMEHOBAHHE Kadenper)

Kype_2 Cemectp _3

YueGnbli niaan Haopa 2013, 2014 roga.

3aver 3 cemMecTp Jud. 3ager ceMecTp

Ix3amen cemecTp

PaspaGorynx: xoment kad. ®3 Myxauer B.A.

Tomck 2016

CornacoBaHa Ha noptane Ne 7514



1 Bsenenme

@omng onenounsix cpencts (OOC) sBiseTcs IpUIoKeHHEM K pabodel IporpaMMe JHUCIHUILIHHEL

((HJIaHI/IpOBaHI/IC SKCIICPUMEHTa» U IPEJCTABILICT coboit COBOKYIIHOCTHh KOHTPOJIbHO-U3MEPUTCIIBHBIX

MaTepHayioOB (THUIIOBBIE 3aja4d (3aJaHus), KOHTPOJBHBIE DPa0OTBI, TECTHI M [p.) B METONOB HX

HCITIOJIb30BaHMA, IPCAHAZHAYCHHBIX JJIA U3MEPCHHUA YPOBHA OTOCTHXXCHHUA CTYACHTOM YCTaHOBJICHHBIX

pe3yaBTaToB 00yYEHUSI.

®OC mno pucnummee «llnanmpoBaHme >SKCIEpUMEHTa» HCIOIB3YETCs IPU IPOBEACHUU

TEKYIIETO KOHTPOJIA YCII€EBACMOCTH U HpOMC)KYTO‘H{Oﬁ arTeCTalluu CTYOICHTOB.

[lepeueHp 3aKkpeIUICHHBIX 3a AUCHMIUIMHON «llmaHmpoBaHWe SKCIIEPUMEHTa)» KOMIIETEHIIUH

IpUBeNEH B Tadbnure 1.

Tabmmna 1 — Ilepedens 3aKpenJieHHBIX 32 JUCHUILINHONH KOMIIeTEHITHIT

Kox

®opMyTHpPOBKA KOMIIETEHIINH

Jtans! GopMHPOBaHHA

KOMIICTCHIIUH

OIIK-1

CrocoOHOCTE IIPEACTAaBIATH aJEKBATHYIO COBPEMEHHOMY
YPOBHIO 3HAaHUH HAyyHYI0 KapTHHY MHpa Ha OCHOBE
3HAHHAS OCHOBHBIX IIOJIOKCHHM, 3aKOHOB M METOIOB
€CTECTBEHHBIX HayK W MaTeMaTHKH.

3HaTh OCHOBHBIE 3aKOHBI
buzukuy, OCHOBEHI
muddepeHnaIsHOro u
HWHTETpaJbHOTO  aHaJH3a,
OCHOBHEIE 3aKOHBI
pacipeneeHus CirydalHbIX
BEJINYUH;

Ymernb BBIUUCIIATH
JIOBEPUTEIHHBIE
BEPOSTHOCTH mpu
HEOOIBIIOM qucle
U3MEpEeHUH,  OIpeneNiTh
CHUCTEMAaTHYECKUe u
CIIydaliHbIE MOTPEITHOCTH
U3MEPEHUI;

Bnagerr npakTHYeCKUMH
HaBBIKAMH  OIPEACICHHUS

IIOIPEIIHOCTEN
HM3MEPUTENbHBIX PUOOPOB,
BEIOOpOM METOIUKHU

“3MepeHuii, HeoOX0IuMOro
4uclia U3MEPECHUH.
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OIIK-5

CrocobHOCTE
00paboTku
JAHHBIX

Hu

HCIIOJIB30BATh OCHOBHEBIC IIpUEMEIL
IPpEACTaBICHHUS OKCIICPHUMEHTAIBHBIX

3HaTh 3aKOHBI
pacnpeleeHus CIyqaitHbIX
BenuunH  (Ilyaccoma w
I'aycca), CIIOCOOBI
IIOCTPOEHUST THCTOTPaMM,
3aK0H CIIOXKCHHUS
CIIy4aliHBIX BETHYHH, BUIBI
IUTAHUPOBAHUS
MHOT0()aKTOPHOTO
9KCIIEPUMEHTA;

Y™mertp oOpabarpiBaTh
PE3yNBTaThI
0oHO(aKTOPHOTO u
MHOT0()aKTOpHOTro
9KCIIEPUMEHTA, CTPOHTH
MaTpuibl  IUTAHUPOBAHHS
IIOJTHOTO (akTopHOTO
JKCIEPHUMEHTA (I1003),
BBIABIIATE JIOMHHHUPYIOIIHE
baxTopsI METOIOM
PaHIOBOM KOpPETSIMH |
0THO(aKTOPHOTO
JUCIIEPCUOHHOIO aHAJIH3a;
Bnapers METOJaMH
CpaBHEHUS Pe3yIIBETaToB
pPa3sHBIX CEpUU H3MEpPEHUH
(xputepun CrThIOmEHTA W
Ouepa), TIOPSAKOM
CTaTUCTUYECKOH 00paboTKu
U aHaJIH30M Ppe3yIbTaToOB
[1DD.

Kommerepnug OIIK-1

2  Peanmszamms KoMIeTeHIIAHA

OIIK-1: CiocoOHOCTE IPEACTABIATE aeKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUH HAay9qHYIO KapTHHY
MHpa Ha OCHOBE 3HAHWS OCHOBHBIX IIOJIOKEHWM, 3aKOHOB M METOIOB €CTECTBEHHBIX HAyK H

MaTeMaTHKH.
Jns  dopMUpOBaHHS KOMIETEHIMH HEOOXOMMMO OCYIIECTBHTH DS 3TaloB. OTalbl

(I)OpMI/IpOBaHI/I}I KOMICTCHIIUH, IMIPUMCHACMBIC IJI1 3TOIO BHIBI 3aHATUH, U HCIIOJIB3YEMBIE CpEICTBA

OIICHUBAHUIA IIPEICTABIICHBI B Ta6J'II/II_[e 2.

CornacoBaHa Ha noptane Ne 7514

10




Taoauma 2.~ Drtanel ¢opmupoBanusa kommereHnun OIIK-1 u HcnoJb3yemble cpeacTBa
OlleHUBAHUS
1, Cocras 3HaTh Ymersn Baapers
Baamers  MeTomuMKOH
YMmeTh onpenensiTh 3aK0H A A
MaTreMaTU4eCcKOro
ACTIpeIeIICHUS -
OcHOBHBIE saxonp! | PACTPC aHaIM3a CIly9aiHBIX
uzuxm, pepoppr | SRR BEJIATHH, | nacrpeneneHuit
b bepeHITHAITEHOTO aHAJIM3UPOBATH IOrperHocTeH
Conep:xaHue 3TanioB aHam3a, OCHOBHBIE | ClTydaifHbIe U | u3MepeHui "
3aKOHBI u BHUIBI CUCTEMATHUYECKHUE COIIOCTAaBJICHUA
pacHpeieNIeHus 3aKOHOMEPHOCTH p | (cnoxens) c
CITy9aifHBIX BETHINH omuOKaMu
9KCIIEpAMEHTE
HU3MEPUTEIBHBIX
pubOpOoB.

Jlexuu; IIpaxTHyeckye 3aHATHA;
KL, [MpakTHYeCcKHre 3aHATHUS; 3 ’
o AKTHYECKH SITHS, 3arura
Buarl 3anaTuii Ip © SaHATIL, WNuanuBunyansHBIE
HHIABUIYATBHBIX
paboTEr; M
3aJaHUMH;
TecTol Ha JEeKUIX H
IPaKTHYECKAX Bribop aJIeKBaTHOM
SAHSITHSIX: METOIMKH HM3MEpPEHHH H
? P 3armmura
Pcnosmayembre crmocoba oOcueTa
Anamm3 HEKOTOPBIX | pe3ymsTaroB H3MEpeHMH HEAEII
CpeICcTBA OLEHUBAHUS —
clydaeB ¢  BBIOOPOM | po HHIUBALYTEHOMY

METOMUKA U ofOcdera
H3MEpEHU

3aJaHHUIO

2 Konmmerennus OIIK-3

OIIK-5:

CroocobHOCTB

HCIIOJIB30BaTh

SKCIICPUMCHTANIBHBIX JaHHBIX.

s GopMHpOBaHHS KOMICTCHIMH HEOOXOMMMO OCYIIECTBHTH DS 3TamoB.

OCHOBHBIC

IIPHEMBI

00pabOTKH ¥ TIPEACTaBICHUSI

OTarel

(bOpMI/IpOBaHI/ISI KOMIIETCHIIUH, IIPUMECHACMBIC TSI 3TOI0 BHUABI 3aHSITI/II>'I, 1 HCIIOJIB3yEMEBIC CPEICTBA

OLCHHBaHUs IIPEACTABJIICHEL B Ta6JII/ILIC 3.
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Tabmuma 3— Dranel ¢gopmupoBamusi komnerenuun OIIK-5

H HCHOJB3YEMBIC CpeacTBa

OLleHHBAHHS
2. Cocras 3HaTh Ymern Baaners
3HaTh OCHOBHEIE
IIOHATAS W  3aKOHBI
pacopenenerus Iaycca
u Ilyaccona, meromuku Baagern
06paboTku YMmern BEIYHCIIATE | MPaKTHICCKUMU
0MHO(AKTOPHOTO u | ZOBEpUTEIBHEIE HaBBIKAMU ONIpeAeNICHIs
MEOTO(AKTOPHOTO BEPOSITHOCTH IIpH | DOTPENIHOCTEMR
Copep:xanne 3Tanos SKCIIEpUMEHTOB, BHIbI He6om,moiv1 FHCIE | MSMCPHTCILHBIX
A U3MCPEHHH, OIPEAEIATs | MPHOOPOB, BLI6opoi\4
CHCTEMaTHYECKHUE U | METOOUKH H3MEPEHHIA,
MHOTO(})aKTOPHOTO CIIy4aifHpie pacueToMm
3KCIIEpUMEHTA M | MOrpEIIHOCTH U3MEPEHHH | HEOOXOOUMOTO  4wmcia
BBISIBIICHHS HM3MEPEHUI
JIOMUAHUPYIOIHX
¢bakxTopoB
Jlexum;

[IpakTUyeckue 3aHATHUS;

HpaKTI/IT-IeCKI/Ie 3aHATHIA,

IIpakTHdeckue 3aHATHS;

Buae! 3anaruii WunuBuyansHbIe WnnuBuyancHbIE
3a/IaHuST, 3aJaHus;
3amura
Brmonnenue IIBYX
TecTsr; HHIVBUTyaTbHBIX
HHAVBUTYaTbHBIX .
. 3aaHui;
Hcnomns3yemble Pas6op CIOXHBIX | 3a/TaHHH,
CPEACTBA OIeHUBAHHA | CHTyallWii IpH BEIOOpE Cnoco6sl  BEIIBIICHUS
. Cocrasnenue MaTpHIl
METOAVKH U3MEPEHHIA JOMHUHHUPYOIIIX
ILIaHUPOBAHUS
¢bakxTopos

1. Komnerennuss OIIK-1 - cmocoOGHOCTH NpencTaBiATh aNeKBAaTHYIO COBPEMEHHOMY YPOBHIO
3HaHUH Hay4yHyIO KapTHHY MHpa Ha OCHOBE 3HAHHS OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOIOB
€CTECTBEHHBIX HayK U MaTeMaTHKH

OO1mmue xapaKTepUCTHKH ITOKa3aTeiell 1 KPUTEPHEB OICHUBAHUS KOMIIETEHITHH 110 dTalaM IPUBEIEHE

B TaOnuie 4

Tabauna 4 — O0mue XapaKTepUCTHKH MOKa3aTeNell 1 KpUTepHEB OLEeHUBAHUS KOMIIETEHIINH 10

Tanam
Tl u 3HaTh Ymernb Baagern
KPHUTEpHH
Otauano  (Beicokmii | OGmamaet Obmamaer muamazonoMm | KomTpomupyer paborty,

CornacoBaHa Ha noptane Ne 7514

12




YPOBEHBb) (baKTHYEeCKUMU H | TPaKTHYEeCKUX YMEHHH, | IPOBOTHUT OLICHKY,
TEOPETUIECKUMHI TpeOyeMBbIX JUISL | COBEpINEHCTBYET
3HAHWSAMH B IIpefiellaX | PasBUTHSA  TBOPYECKHX | METOIMKY PabOThI
Hu3ydyaeMod OoONacTH C | pelueHui
INOHMMaHHEM  TPaHHII
MPUMEHUMOCTH

Ob6mamaer muama3oHOM | bepeT OTBETCTBEHHOCTH
3HaeT (akTel, | TpaKTUYECKUX YMEHMH, | 3a 3aBeplIeHHe 3a/ad B

Rippicrin (Fanomst IPUHIUOBL, IIPOIECCH], | TPeOyeMBIX IV | WMCCIIEIOBaHMH,
obmme  TOHATHS B | PELICHMS mpucrnocablIuBaeT CBOE

YPOBEH®) mpefenax — W3ydacMOH | OIpeneNleHHBIX MOBEICHHUE K
oOnacta mpobmeMm B oOmacté | 06CTOATENLCTBAM B

HCCIICIOBaHHUS peIeHnn npoodIeM
ObnamaeT OCHOBHBIMH
VYnoB1eTBOPUTEILHO O6mamaer  0a30BBIMH | YMEHHIMHU, Tpebye- | Pabotaer mpu mpsMom
(moporoBhlif ypoBeHb) | OOIIMMU 3HAHHMSIMHU MBIMH /11 BBIIOJTHEHUS | HaOIIONECHUH
MIPOCTHIX 33/1a4

nppBehena B

Tabmuua 5 — O0mme XapaKTePUCTHKH MOKa3aTeleH N KPUTEePHeB OLeHHBAaHNA KOMIETEHIHH 110

JTanamMm

IToxa3zarean u
KPHUTEepHH

3HaTEL

YMmern

Buaaners

O1an4yHO (BBICOKHH
YPOBEHb)

3HaeT OCHOBHBIE
3aKOHBI (PHU3UKH,
OCHOBBI
b depeHITnaIbHOTO |
WHTErPaIbHOTO
aHaju3a, OCHOBHEIC
3aKOHBI U BUJBI
pacupeneneHus
CIIyJaiHbIX BEJIMYUH

YMmeTh onpenensith
3aKOH pacIpenelIeHus
CIIy4alHBIX BEJIMYHH,

aHaJIU3UPOBATh
CIly4aillHble U
CHCTEMAaTUYECKHE
3aKOHOMEPHOCTH B
SKCIIEpUMEHTE

Baapers MeTomukon
MaTeMaTH49eCcKOro aHaIu3a
CIIy4alHbIX
pacIpeneieHun
MOTPEITHOCTEN U3MEPEHUI
¥ COIIOCTAaBIICHUSA
(crmoxxeHuUs) ¢ OIMUOKaAMuU
H3MEPUTENHLHBIX IPHOOPOB

Xopomo (6a30BbIH
YPOBEHb)

3HaeT OCHOBHEIE
3aKOHBI (QU3UKH,
MaTeMaTHIeCKOrO
aHaIu3a, BUIBI
pacmpeneneHus
CITyJalHBIX BEJIMYUH

YmMmeer onpenenars
3aKOHBI pacIpeeIeHus
CIIyYaWHBIX BEJIUYUH,
BEIUHCIISATE CIIydalHBIC
U CHCTEMaTHYECKUE
MIOTPEITHOCTH

Bnaneer MeTonukoi
BEIOOpa U3MEPUTENBHBIX
MpUOOPOB U BHIUUCIICHUS

CYMMapHOM IOTPEIIHOCTH
U3MEpEeHUHI

YnoB1eTBOPUTEILHO
(TTOpOroBBIi YPOBEHB)

3HaeT OCHOBHEIE
3aKOHBI (PU3UKU U
nuddepeHIHaTbEHOTO U
HWHTErpaIbHOTO
HCYHCIICHUS

Ymeer pemarh IMPOCTHIE
3agag9u

MosxeT BBIOpaTh
He0oOXOaUMBIE
U3MEepUTENbHbIE IPUOOPEI
U BBIYUCIIUTH
CHCTEMaTU4eCKHe U
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Clly4afiHble IOTPEIIHOCTH
IIPY YYaCTUH CHEIHAIHCTA

2. Kommerenmust OIIK-5 - cioco6HOCTE HCIOJIB30BATh OCHOBHEIE IIpHEMEI 00pabOTKH U

IPCACTaBICHUA SKCIICPHIMEHTAILHEIX JaHHEIX.

O6LE[HC XapaKTCPpUCTHUKU IOKA3aTelIed 1 KPHTEPUEB OLICHUBAHUA KOMIICTEHITAHN 110 TaIiaM IIPUBEOCHBI

B Ta0auIe 6.

Ta6muna 6 — O6mue XapaKkTepHCTHKH HOKa3aTeeil u KPHUTEepHEB OUEHUBAHNS KOMIIETECHIIUH 10

JTanam

Iloxa3zarenn u

3HaTH Ymers Bnapers
KPHTEpHH G
OOmamaer O6mamaer nmManazoHOM
baxTrgecKuMu H | IPaKTHYECKUX YMEHMI,
KonTpomipyer paGory,
., | Teopermueckumu TpeOyeMBIX TUIS
OrimyHOo  (BBICOKMIA IIPOBOJIUAT OIICHKY,
3HAHMAMU B IIpEeNeNax | pasBHTHI  TBOPYECKHX
YPOBEHB) 5 . COBEpIIEHCTBYET
U3y4aeMOH o00NacTH ¢ | pelneHHi, .
ZIENCTBHUA PabOThI
IIOHMMaHUEM  TIPaHHI | abCTparupoBaHMs
IIPUMEHUMOCTH Ipobnem
Ob6mamaer auama3zoHOM | BepeT OTBETCTBEHHOCTH
3Haer (axTel, | IpaKTHYECKUX yMeHWH, | 3a 3aBeplIeHHE 3a1ad B
. | IPHMHIMIBI, IPOIECCH], | TpeOyeMbIX U1 | BCClIenoBaHUuU
Xopomo (0a3zoBbIi P > TP > | TPEYY ’
e o0mupe  MmOHATHS B | pelleHHA IIPHECIIOCA0INBAET CBOE
yp Ipefenax  HM3ydaeMoH | ompeneneHHBIX IIOBEJICHHE K
obnactu npobmeM B 00JacTd | 06CTOATENHCTBAM B
HCCIICIOBAHHUS PELIEHNH IpodIeM
Ob6mnamaer OCHOBHBIMHU
YnoBaerBopHuTeILHO Ob6namaer  0a30BBIMH | YMEHHUSIMH, Tpebye- | Paboraer mpu mpsmom

(moporoBblii ypoBeHb)

OOIUMH 3HAHUSAMU

MBIMH JJI1 BBIIOJIHCHUS
IIPOCTHIX 3aJa4

HaOIXOOeHuHU

DopmyTMpOBKa MOKa3aTenel 1 KpurepreB onenuBanust komnerernuun OIIK-5 mpuseneHa B Tabmuie

7.

Tabomauma 7 - Ilokasarenu u KPpUTE€PHUH OIICHUBAHUSA KOMIICTCHIIMHM HA 3Tanmax

Ilokaszareau u
KPHTEpHHA

3HaTh

YMmeTh

Baaners

OtangHo (BBHICOKHIA
YPOBEHbD)

3HaeT OCHOBHI
pacupeneneHus
(ILyaccona u I'aycca),
METOIMKHU 00paboTKH
0HO(GaKTOPHOTO U

YMeeT BEIUHCIIITE
JIOBEPUTEIEHBIE
BEPOSITHOCTH
IOTPEITHOCTEHR

Bnaneer mpakTuaecKuMU
HaBBIKaMH OIIpe/IeICHUS
MIOTPEITHOCTEN TPUOOPOB,
BEIOOpPOM METOIHMKH
HU3MEpEHMH, COCTaBICHHE

MHOT0(aKTOPHOIO H3MEPEHHH, BEIYHCIIAT MATPHI] [ITAHADOBAHAS
9KCIIEDUMEHTOB, BUIBL CHCTEMATHIECKHE 1 ¥ MHOTOMAKTOPHOM
e Clly4aifHBIe OMHAOKHA SKCIIEpUMEHTE.

MHOTO(baKTOPHOTO
14
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SKCIEPUMEHTA U
CII0COOEI BEIIBJICHHS
JIOMAHHPYIOIITHAX
¢axTopoB

HU3MEPEHHH, OIPEeIIITh
HeOOXOIMMOE YHCIIO
U3MEpPEHUN IpH
3aJaHHBIX
JIOBEPHUTEITHHOM
HHTEpBAJIC U
BEPOSTHOCTH

‘YMmeeT BEIUMCIATD

(moporoBmlii YpoBeHb)

SKCIEPUMEHTAa U
CIIOCOOBI BLIIBIIEHUAS

JIOMHAHHUPYFOIIIX
daxkTopoB

HEOOXOIMMOE YHCIIO
U3MEPEHUN IS
JOCTYDKEHUS HYKHOHN
JIOBEPUTEIHHON
BEPOATHOCTH

JOBEPUTENBHEIE
3HaeT OCHOBHEIE BEPOATHOCTH,
XapaKTePUCTUKU CHCTEMATHYCCKHUC,
acrpeneneHnus [ aycca, CIIy4ailHbIE U
pMeTg ,Z[JI:/[IKI/I o6 a60};1<1x1 ’ e Brageer nmpaktuyeckuMu
A (baKTop D CYMMapHBIC HAaBEIKAMH OTIPEICTICHIS
P HOrpeImHOCTH MOTPEITHOCTEN TpHUOOPOB,
» OKCIIEPUMEHTA, 3HAKOM o
Xopomo (0a30BbIi S U3MEPEHUM, OIIpENEIATh BBEIOOPOM METOIUKH
OBCHb HEOOXOIMMOE YHCIT H3MepeHui, criocodaMu
yp ) IJTAHAPOBAHUS FRAMO 0 P BHHBgI o~
MHOTO(}aKTOPHOTO BIMCPEHEH DPH ——
SKCIIEDHMEHTA i 33/IaHHBIX PYTo
(dhaxTopoB
crioco0amMu BBISIBIICHUS JOBEPHUTEITHEHOM
opmupyrormmx WHTEpBAJIEC U
¢axropos JOBEPHTETHHON
BEPOSTHOCTH
YMeeT BEIYUCIATD
CHCTEMaTH9IeCKHUe U Brageer HaBbIKaMu
3HaeT METOIUKY .
CITyJaifHbIe oTpeeNeHus
00paboTKH pe3yIsTaToB o
MIOTPEITHOCTH MOTPEITHOCTEH MPrOOPOB,
0ITHO(aKTOPHOTO .
YnoB1€eTBOPUTEIHHO MU3MEPEHUH, OTpeNeNsITh BBEIOOPOM METOIUKHI

U3MEPEHUM, COCTaBICHUE
MaTPUII INTAHUPOBAHUS
IIOZI pPyKOBOZACTBOM
MIpenoaBares.

3 TunoBple KOHTPOJIbLHbIE 3aJaHUS

Jl1 peam3anuy BEINENIEPEYNCICHHBIX 3a1ad 00y9eHHs HCIIONIb3YIOTCS, HEOOXOMUMBIE AJIs OLIEHKA
3HaHWM, yMEHMH, HaBBIKOB, XapaKTEpU3YIOMHUX 3Tambl (OPMHpPOBaHUS KOMIETECHIIMHA B IIpoIiecce
OCBOEHHA 00pa3oBaTeIbHON IPOrpaMMBl, B COCTaBE: TECTHI, KOHTPOJIbHEIE pabOTHl, HHAWBUIYaIbHEIE
3a/laHus, IIpaKTHYecKue 3adanns, JaboparopHbie paboTE, 3K3aMeH.

TunoBkle 3aaHus WM WHBIE Mareprajbl, HEOOXOAUMBIE AN OICHKHM 3HAHUH, yMEHHUH, HABBIKOB ¥
OTIBITA JEATEIHHOCTH, XapaKTEePHU3YIONHMX 3Tallbl (OpMUPOBaHMS KOMIETEHIUH B IIPOLIECCE OCBOCHHUS
o0pazoBaTenbHON IPOrpaMMEL, B COCTABE:
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3.1. MaguBuayanbHble 3ananus (U3):

Tema A3 Ne 1 — O6paboTka pe3ynsTaros onHOGaKTOPHOTO 9KCIIepUMEHTA (4 BapHaHTa H3MEPEHHIA:

yaemsHoro compotusinenus (), musmexrpudeckoil mporumaemoctn (€) , IIMPHUHEI 3alpemeHHon

30HBI IOMYNPOBOAHKKA (AE) , KOHIEHTpAIMK IPUMECH B BapuKanax (N).

Tema W3 Ne 2 — IlIpoBepka NpaBHIBHOCTH HACTPOWKH YCTAHOBOK JUIS ITPOH3BOJCTBA
TOHKOIUICHOYHBIX PE3UCTOPOB IPH CepuiHOM Ipom3BoncTae (10 BapuaHTOB).

3.2. TecThl IO cexyOIUM pa3gesam:

1) Omnpenenenme norpermsocTeil py 0HOGAKTOPHOM SKCIEPHMEHTE;

2) Beruucrnenne CHCTEMAaTHIECKUX U CIly9altHEIX HOTPEIIHOCTEH IPH OZHO(DAKTOPHOM SKCIIEPHMEHTE;

3) OcobeHHOCTH MIAHAPOBAHHSL MHOTO(AKTOPHOTO SKCIIEPHMEHTA,

4) Marpyna nIaHEPOBaHHUS LOIHOTO HaKTOPHOTO SKCIIEPHMEHTA (I1D2);

5) Ilopsamox craructrgeckoi 06paboTku pesynsraros [1DD;

6) CpaBHeHHE Pe3yIbTaTOB PasHEIX Cepyil u3Mepenuit (KpuTepuu CTBIONEHTa, Qumepa, Koxpena).
3.4. TeMbl NPAKTHYECKUX 3AHATHIA:

1) BEIOOp METOIMKH SKCIEPHMEHTA, H3MEPUTENBHEIX IPHOOPOB, BEIHCICHHE IIOTPEIIHOCTHU ITpUbopa
II0 KJIACCY TOYHOCTH;

2) BoraucieHHe CHCTEMAaTHYECKOH, CITydaiHOM M CyMMApHOH NOTPENTHOCTH HpH OXHOMDAKTOPHOM
9KCIIEPUMEHTE;

3) Meronuka OmIpe/eNenHns NOBEPHTENBHOM BEPOSTHOCTH, HEOOXOAMMOTO 9HCIA HM3MEpEeHHH IpH
3aJJaHHOM JIOBEPUTEIILHOM HHTEPBAJIE;

4) Ionuenii paxropueni skcnepumenT (I[1PJ), mocTpoenne MaTpuIbl miankpoanus (I1D2);

5) LlenTpansHble KOMIO3MIMOHHBIE IUIAHBI: [EHTPAIBbHBI KOMIIO3HI[MOHHEIA OPTOTOHANBHBINA ILIAH
(IKOII), menTpanbHBIH KOMIIO3UIIMOHHEN poTarabensuslii wian (L{KPII);

6) CpaBHeHHE pe3yIbTaTOB Pa3sHbIX CepHui m3MepeHuit: kputepun Pumepa, Koxpena, CTeroneHTa;
7) Ilopsimok craTucTHUeCKOi 00pabOTKY M aHANK3 pe3yasraroB I1DD;

8) BreLiBIeHHE IOMHMHHPYIOIIMX (PAaKTOPOB METOIOM pAHTOBOM KOPPEISAIMH W OXHO(PAKTOPHOIO
JVICTIEPCHOHHOTO aHAIIN3a;

9) 3amuTa HHIUBUAYANBHBIX 3alaHUM, 3a9€THOE 3aHATHE.

4 Metoau4ecKkue MaTepHAJIbI
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Jlist obecredenus mponecca oOydeHHS M pelleHHUs 3aqad oOydeHHs HCIONb3YOTCS CIETYIOIIHe
MaTepHaJIbL:

4.1. OcHoBHas JUTepaTypa

4.1.1. Myxaues B.A. IInanupoBarue 1 06paboTKa pe3ysbTaroB SKCIEPUMEHTA. - YuebHoe mocobue. —
Tomck: TYCVYP, 2012.- 116¢c. - [smexTpoHHEDI pecypc] - http://miel.ru./index.php?option=com
content&viw=article&id=97&Itemid=92 caiiT meTommaeckux nocobuii kad. ®D.

4.1.2. MyxageB B.A. IlnaanpoBanue u oO6paboTKa pe3ynbTaToB SKCIEpHMEHTa: YdeOHOe mocobue —
Tomck: TYCVYP, 2007r. — 116¢., 49 3k3.

4.2. lonoIHUTebHAS IUTEPATYPA

4.2.1. broxun B.I., Inmynxumm O.IL, I'ypos AWM., Xammn M.A. CoBpeMeHHBIH SKCIIEpUMEHT:
TIOrOTOBKA, IPOBE/ICHUE, aHAH3 pe3ynsraros/ mox pen. O.ILImynkuna. — M.: Panuo u cBszp, 1997, —
223c. (28 3x3.)

4.3. YaeOHo-MeTonHIeCKHE I0CO0HS H POrPaMMHOe ofecredeHmne

4.3.1. MyxaueB B.A. [InaHupOBaHHe 5KCIEPUMEHTA. - Y 9e6HO-METOANUECKOE II0COOHE K ayIUTOPHBIM
NPaKTHYECKUM 3aHATUSAM H CaMOCTOATENBbHOE paboTe A CTYIEHTOB cremuanbHoctH 11.03.04
«DIIEKTpOHHKA W HaHOAJIEKTpoHHKa», Tomck: TYCVP, 2016.- 13 c. — [anexTponHBIT pecype] -
http://miel.ru./index.php?option=com content&viw=article&id=97&Itemid=92 caliT MeTOTHUECKHX
nocobuit xap. 3.

4.4. ba3nl AaHHbIX, I/IH(l)OpMaIIHOHHO-CIIpaBO‘IHLIe H MOHUCKOBBIE CHCTEMbI

4.5. MATEPHAJIbHO-TEXHAYECKOE OBECIIEYEHUE TUCIUILINHBI

JUIs  peanusanyy JTeKIHOHHBIX W IPaKTHYECKHX 3aHATHH HEOOXOMUMEL KOMIIBIOTED C
HEOOXONUMBIM IPOrPAMMHEBIM 00ECIIEICHIEM, TIPOEKTOP H SKPAH.
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