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1. e 1 337290 U CIAILIHHBI
HCHB - OCBOCHHUE CTYACHTAMH TCOPCTHUUYCCKUX 3HaHUM U IPaKTUYCCKHUX HABBIKOB B o6nacm IUIaHUpPOBaHUA U
00paboTKU pe3yIbTaTOB SKCIIEPUMEHTA.

3311&‘-11/1 HU3Yy4YCHHA JUCHUILIMHEBI - B PE3YJIbTATEC CTY ACHTHI HOJIKHBI:
- 3HaTh COBPEMEHHBIE METOBI IUTAHUPOBaHUA OJHOGDAKTOPHBIX ¥ MHOTO(QaKTOPHBIX S3KCIIEPUMEHTOB;
-YMETBb O6p&63.TI>IBaTB SKCIIEpUMECHTAJIbHBIC TaHHBIC. OLCHUBATH HOTrpC€IIHOCTH HSMCpeHHﬁ, JAOBEPUTEJIBHY IO
BEPOSATHOCTH (HaAEKHOCTH) IOIYUYEHHBIX PE3YJIbTATOB, HCKITIOYATh IPyOble MOTrPEIHOCTH, PACCIUTHIBAT
HEO00XO0IUMOE YHCIIO SKCIIEPUMEHTOB MIPH yKa3aHHOM HaIEKHOCTH;
- BBIABIIATE pentaromue ¢pakTopbl MPH MHOTOPAKTOPHOM 3KCIIEPUMEHTE.

2 MecTo mucuunymmHbI B cTpykrype QOIIL
Hucuumuaa «O6paboTka pe3ynbTaToB 3KCHEPUMEHTay, BXOASINAs B OJIOK MUCUMIUIAH I10 BBEIOODY

(b1.B.JIB.3.2) mpenHa3HadeHa MajI1 O3HAKOMJICHHS CTYIEHTOB C COBPEMEHHBIMH METOJAMM ILIAaHMPOBAHUS
9KCIIEPHUMEHTA, MPUOOPETEHHS] HABBIKOB SKCIIEPUMEHTATBHOTO MCCICHOBAHNS QU3NYECKUX SBJICHHM U MPOLIECCOB,
U 00pabOTKH pe3yIbTaTOB H3MEPEHUS.
IIpennonaraercs, uTo 6akanaBp, HE3aBUCHMO OT NPOQIIIS NOATOTOBKY, JOJDKEH IIOHUMATH M HCIIONB30BaTh B
CBOEH NPAaKTHYECKOM JIEATENEHOCTH 0a30Bble KOHIEIIMI U METOMBI, PA3BHTHIE B COBPEMEHHOM €CTECTBO3HAHMY.
3. TpeOGoBaHus K pe3yIbTaTaM OCBOEHHS AU CIMILIHMHBI
3.1. Usyvenne NUCHHILIHELI HANPABIEHO HA GOPMHAPOBAHHE CJAENYIOMAX KOMIETeHIA M

CriocoGHOCTBIO MPEICTABUTE a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIN HAYYHYIO KAPTHHY MMpA HAa OCHOBE
3HaHWUN OCHOBHBIX IMOJIOXKEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX Hayk U MaTeMatuku (OITK-1);

CriocoGHOCTBIO KCTIONB30BaTh OCHOBHBIE IIPUEMEI 0OPaOOTKHU U NPEICTABIEHHS SKCIIEPUMEHTANBHBIX JAHHBIX
(OIIK- 5).
3.2.B pe3yibTaTe H3yYeHHN THCHAMIAHLI CTYAEHT JOJIKEH:
3HaTh:
- OCHOBHBIE 3aKOHbI PACTIPE/IENIEHH S IOTPEITHOCTEH M3MEPEeHHMil (DH3MYECKIX BEIIMUHH,
- OCHOBHBIE (DU3MYECKHE BEJIMYMHBI U HU3UYECKHE KOHCTAHTHI, UX ONpPEAeIeHHE, CMBICI, CIIOCOOBI ¥ €IMHHMLIBI HX
HU3MEPEeHUS,
- OCHOBHBIE METOMBI IJIAHUPOBAHUS 0JHO(AKTOPHOIO U MHOTO(AaKTOPHOTO SKCIIEPUMEHTOB;
- METOIOHUKH 00pabOTKU 3KCIIEPUMEHTAIBHEIX JaHHBIX.
Ymern:
- HCTIOJIB30BATh PA3JIMYHbIC METOIUKH (PU3UYECKUX U3MEPEHHUI U 00pabOTKH SKCHEPUMEHTATIBHBIX JAHHBIX,
- TPHMEHATh METONBI (U3MKO-MaTeMaTHECKOTO aHaTH3a K DEICHUI0 KOHKPETHBIX €CTeCTBEHHOHAYYHBIX
poOeM.
Bnagers HaBBIKAMH:
- ONPENENCHNS IOBEPUTEIBHBIX HHTEPBAJIOB U JIOBEPUTENBLHON BEPOSTHOCTH IPH HEOOIBUIOM YUCIIE H3MEPEHMIL;
- BBISBJICHUS I'PYOBIX MOTPENTHOCTEN];
- BRIIBJICHIS HanboIee CymecTBeHHBIX (haKTOPOB, BIMSIOMIMX HA HCCIIeTyeMBIiH IPoIece;
- 00pabOTKH ¥ MHTEPIPETAIUH PE3YJILTATOB SKCIIEPUMEHTA.

4. O0beM JHCHUILIHHBI H BHABI y4e0HOH padoThI
O6mas TpyJOeMKOCTh JUCIUIUIAHEL COCTABIAET 3 3adeTHBIE €IHHMULEL

Bun yge6Hoi paboTst Bcero CemecTpsl

9acoB

1 2 3 4

AyauTopHBIe 3aHsTHS (BCETO) - - 36
B oM gucie:
Jlexmu 18 - - 18
Jlabopatoprsie paboTsl (JIP) - - - -
Ipaxrmaeckue 3amsras (113) 18 - - 18
CamocrosiTenbHast pa6oTa 12 - - 72
B ToM umcre:
IIpopaboTKa NeKIHii, HOArOTOBKA K IPAKTHYECKIM 3aHATHIM 36 - - 36
BrlnonHeHue IBYX MHIMBULYATbHBIX 33 TaHIMA 36 - - 36
Bup arrecrauumu (3auer) - - -
OO6mast Tpy10eMKOCTE gac 108 - - 108
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3a4. e71. 3 - - 3

5. Conep:xaHue XU COHMILINHBI

5.1. Pa3nennl JHCOHNJIAH H BAABLI 3aHITHHR

= E E |8 & E ° é 2| Popmupyemsbie
Ne o/m HaumeHOBaHME pa3iena JUCIVILIINHEL g = E g § 238 :’ 5 KOMIICTEHINU
= s Sagmgm (OK, IIK)
1 CrarucTrdeckas IpOBEpKa TUIOTE3 O CBOMCTBAX | 4 4 18 26 OIIK-1, OIIK-5
3KCIIEpUMEHTa
2 Iopamox cTaTUCTUIECKOM 06paboTKH MOJIHOrO 6 6 6 18 OIIK-1, OIIK-5
()aKTOPHOT0 SKCIIEpHMEHTA
3 O6paboTka pe3yabTATOB UEHTPAILHOTO 4 4 36 44 OIIK-1, OIIK-5
KOMITO3AIIMOHHOT'O OPTOTOHABHOTO IUIaHA
IKOIT)
4 O6paboTka pe3yabTaToB LHEHTPAILHOIO 4 4 12 20 OIIK-1, OIIK-5
KOMIIO3UIIMOHHOTO POTOTabeIBHOTO IUIaHA
(LIKPII)
5.2 Cogeprkanne pas3ie/1oB THCHHILIHHBI (10 JEKNAIM)
DopMupyeMBI
Ne HammMenoBanue paznenos Conepxanue pasnesnos Tpymoé e
/n MKOCTb | KOMIIETEHIIMH
(9ac) (OK, IIK)
Cratuctraeckas nposepka | Kpurepuit Koxpena. Kputepnmit CTEIOfEHTa. 3HATUMOCTD
1 THIIOTE3 O CBOMCTBAxX K03 hUIMEHTOB OIMHOMA.
SKCHEpUMEHTA 4 OIIK-1,
OIIK-5
ITopsnok cTaTHCTHIECKOM IIposepxa oxHOpoaHOCTH HUcTiepcHii. [IpoBepka 6
2 06paboTKH MONHOTO aJICKBaTHOCTH H3MepeHui. IIpuMep craTucTiHIecKoi OIIK-1,
(hakTOpHOTO 3KCTIepUMEHTa | 0OpaGOTKH U AHANN3A PE3YIILTATOB MOJHOTO takTopHOrO OIIK-5
JKCIIEpUMEHTA.
3 O6paboTka 1 aHaH3 ITopsnoK CTaTHCTHYECKOM 06pabOTKY 1 aHAIH3 4 OIIK-1,
pesynsraroB [{TKOIT pe3ynpTatoB [TKOII Ha KOHKPETHOM IIpHMeEpE. OIIK-5
4 O06paboTka 1 aHaIN3 IMopsamok cTaTUCTIECKOM 06pabOTKH ¥ aHAH3 4 OIIK-1,
pe3yieTaToB ITKPIT pesypTaToB [TKPII Ha KOHKPETHOM HpHMeEpe. OIIK-5

5.3. Pazaensl JHCHHENIAEBI H MEKIHCOHIIHHAPHBIE CBA3H ¢ 00ecneYnBalOMHEMH (IPeALIyIMHME) H
obecneynBaeMbIMH (HOC/IEIYIONIHMA) NHCHAIIAHAME

Ne HanmeHoBanue o6ecrneunBarommx Ne pasnenor naHHO# mUCIMLIMEE! B3 Tab1.5.1, 11 KOTOPBIX HEOOX0IUMO
1171 (pempLIy mux) u u3y4eHue obecnevnBaromuX (MpeabIIyIIHX) H 06eCIeTnBaeMBbIX
obecreunBaeMbIx (IIOCIEAYIOMUX) (TIoCTeMyFOIMKX) AVCIUILIINH
JVICITLTHE 1|2|3|4|5|6l7|8|9
IIpenmecTByOUIME THCIHIUIHHEI
I Marematuka (MaTeMaTHdecKas bz + + +
CTATHCTHKA)
2. | Ousuka + + + +
3. | VimxeHepHast U KOMIBIOTEpHAS + + + +
rpajuka
Iocnenyomue AuCHUNIHHDBI
4. Baxyymnas ¥ 1asMeHHas dI€KT - | + + e +
POHHKa
5. | MarepuanoseeHue + | + + +
HaHOCTPYKTYPUPOBAaHHBIX
MaTepHaIOB
6. | Pu3nKa KOHIEHCUPOBAHHOTO + + + +
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COCTOSIHHSA
7. | dusudeckue OCHOBBI + | + + +
3JIEKTPOHUKHU
8. | HayyHo-mccnenoBaTenbCcKasi + + + +
pabota
9. | YuebGHO-HCcCNEn0OBaTENbCKAS + | + + +
pabota

5.4. CooTBeTcTBHE KOMIETEeHNHH, GOpMHPYEMBIX IPH H3YYeHHH AHCOAIIHHEBI H BAAOB 3aHATHH

Ilepeuens @OpMBI KOHTPOJIL
KOMIIETEHITUHI
Ja IIp. CPC
OIIK-1 + + + MuHU-AUCITY TH], TECTHI
OIIK-5 + + + MUHHI-IUCITY THI, TECTHL,
3aI0UTa WHAMBUAYAJIBHBIX 3aJaHUN

JI — nexmus, Ilp — mpaktudeckue u cemunapcekue 3ausatust, CPC — camoctosTenpHas paboTa CTyIeHTa

6. MeTons! 1 popMBbI OpraHU3aNMM 00y IEHHSA
TexH0JIOrAH HHTEPAKTHBHOr0 00yJYeHHs NPH pa3HbIX GopMax 3aHATHI B 9acax

®@opMel | Jlexnuu IIpaxTiaeckue CPC (aac) | Beero
Meronst (9ac) 3aHaTHA (Jac)
3amuTa HHAUBULYATBHEIX 3a1aHuM 6 6
MHUHH-IUCITYTHI HA JEKIHIX 2 2
HTOoro WHTEpaKTHBHBIX 3aHATHIA 2 6 8

7. JIabopaTopHbIii NPaKTHKYM (Y9e0HBIM ILIAHOM He IPeXyCMOTPEHO)

8 IlpakTHYecKHe 3aHATHS

Ne /it | Ne pazpena TeMaTrka NPaKTHYECKUX 3aHATHI (CEMUHAPORB) Tpyno- | ®opmupyemsbie
JVICIITUTHHEI U3 €MKOCTh | KOMIETECHIIA
Tab. 5.1 (qac.) (OK, IIK)
1 1 Pacnpenenenns Ilyaccona, 'aycca. CucreMaTudeckue U 4 OIIK-1, OIIK-5

ciy4aiinbie norpemuoctd. Kpurepun Cthronenta u Oumepa.
Onenka cyMMapHOM HOIPEITHOCTH KOCBEHHOTO U3MEPEHHS.

2 2 ITocTpoeHne MaTPHUIE! IIAHUPOBAHKS IIOIHOTO HAKTOPHOTO 6 OIIK-1, OIIK-5
skcnepuMenTa. O6paboTka pe3ynsTaToOB H3MEPEHHUI TOTHOTO
(aKTOPHOTO AKCIEPHMEHTA

3 3 IMopsamox cTaTHCTHIECKOM 06pabOTKU PE3yILTATOBR 4 OIIK-1, OIIK-5
m3Meperuit [TKOIT
4 4 Topsanok craTucTHIecKOM 06paGOTKU PE3YIHLTATOBR 4 OIIK-1, OIIK-5
m3Mepenuit [IKPII
9 CamocTosTenbHas pa6ora
B TemaTuka caMocToATENBHOM PabOTHI Tpyno- DopMupyemMbIe KoHTpoIs BEIIOTHEHHUS
€MKOCTB KOMIIETEHITIH paboThl
(=ac.) OK, IIK
1 IIpopaboTka NeKIui, MOArOTOBKA K IPAaKTHYECKHM 36 OIIK-1, OIIK-5 | TecroBelit ompoc Ha
3aHATHAM IpaKTHKe, MUHH-
JVCITYTHL.
2 Brinonuenne aByx MHIMBHAYaIbHBIX 3afanmii (M3):
1. O6paboTka IKCIIEPUMEHTATBHBIX JaHHBIX PU
OIHO(AaKTOPHOM SKCIIEPUMEHTE. 36 OIIK-1, OIIK-5 | Bammra U3, 3a4éT.
2. IlpoBepka MPaBUILHOCTH HACTPOUKH ABYX
TEXHOJIOTMYECKUX YCTaHOBOK UL MOTyIEHHUS
0OJIBIION IAPTHH INEHOYHBIX PE3UCTOPOB
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10. IlpamMepHast TEMATHKA KYPCOBBIX HPOEKTOB (padoT) He NpeAycMOTPeHO YIeOHBIM MJIAHOM

11. PeliTHHrOBas CHCTEMA Il ONEHKH yCIeBAeMOCTH CTyIeHTOB
Ta6auna 11.1 bajipHbpIe OIIEHKH AJid 3JIEMEHTOB KOHTPOJIS.

MaxcumManbHbIH MaxcumanbHbIH
. 6aywt Ha 1-yio KT 6aJ 3a meprox Bcero 3a
DNeMeHTHI ya9eOHO NesITeTbHOCTH ¢ HagAna mecry 1KT ua cemecTp
ceMecTpa KOHeIl ceMecTpa
ITocemenue 3aHITHI 5 5 10
WunusunyansHoe 3aganue Nel 45 45
WunusunyansHoe 3aganne No2 37 37
KOMIOHEHT CBOEBPEMEHHOCTH 4 4 8
HToro MakcuMyM 3a IEepHOI: 54 46 100
Hapacraroumum urTorom 54 100 100

3a9éT CcTaBUTCS NIPH YCIIEITHOM BBITOJTHEHUH 000X MHIUBUAYAIBHEIX 3a1aHHI.

Tabnauma 11.2 Tlepecyet 6aJiI0B B OIIEHKH 32 KOHTPOJIBHBIE TOYKU

Banibl Ha 1aTy KOHTPOJILHON TOYKH Ouenka
= 90 % ot MakcuManpHOH cyMMsI 6amtoB Ha jary KT 5
Ot 75% 10 89% ot MakcuMabHOM cyMMbI 6autoB Ha gaty KT 4
Ot 60% 1o 74% oT MakcUMaibHOM cyMMBI 6aiIoB Ha aaty KT 3
<60 % ot MakcuManpHOM cyMMEI 6ayutoB Ha maty KT 2

Ta6auna 11.3 — IlepecyeT cyMMbI 0aJUTOB B TPaJHIIMOHHYIO U MEXKIYHAPOIHYIO OLEHKY

HTorosasi cymma 6aj1/10B, YYUTHIBAET YCIEIIHO
Ouenka (TOC) NS A— Ouenka (ECTS)
5 (oTmugHO) (3a4TEHO) 90 - 100 A (oTnHI9HO)
85-89 B (o4eHs xopomo)
 Epmg) 75 -84 C (xopomo)
(3agTeHo) 7074
3 (YHOBIIETBOPHUTEIHHO) 65— 69 D (yxomnetsopnsieio)
(3agTeHo) 60 - 64 E (mocpencTBeHHO)
2 (HeyaOs e TROPATCIFHD), Hmxe 60 6as1mos F (ueynOBIETBOPHUTEIBLHO)
(He 3a4TeH0)

12 YueOHO0-MeTOMHMIecKOe U HHPOPMANHOHHOE 00ecIedeHne U CIUILIAHbI:
12.1 OcHoBHas JiATEpaTypa:

1. Myxaués B.A. IInanupoBanue 1 06paboTKa pe3yIbTaTOB SKCIEPHMEHTA.- YueGHOe mocobue,
2012 - [anexTpoHHBIH pecypc] - http://miel.ru./index.php?option=com
content&viw=article&id=97&lItemid=92, caiit meTon mocobuit kadenpsr P

2. Myxau€s B.A. IInaaupoBanue 1 06paboTKa pe3yIbTaToB IKCIEPHMEHTa.- Y4ebHOe TOCOOHe.

- Tomck: TYCVYP, 2007.-116 c., (49 5x3.).

12.2 JlomoTHHTeNbHAS TATEPATYpAa:
1. baoxuH B.I'., Tmynxun O.IL, T'ypo A.J., Xauun M.A. CoBpeMeHHBIit 9KCIIEPUMEHT: MOATOTOBKA,

NpoBeJIeHHE, aHaIu3 pe3yneTatos/ Ilox pepaxmueit O.I1. Iityakuaa.- M.: Paguo u csizb, 1997.- 232 ¢.
(28 2K3.).

12.3 Y4e6no-MeToHIecK e OCOOHS H IPOrPaMMHOe ofecnedenne

1. Myxau€s B.A. [I1anupoBanue 3KCmepuMeHTa: YUeOHO-METOINYECKOE TOCOOHE K ayIUTOPHBIM
IPaKTHIECKUM 3aHATUSAM B CAMOCTOATENLHON paboTe s CTyaeHToB crenuansaocta 11.03.04
«JJIEKTPOHUKA B HAHOSIEKTPOHMKAY IPO(HIIL IPOrpaMMBIL «MHUKpPO3IIEKTPOHNKA U TBEPAOTEIbHAS
snexTponuKay, Tomek: TYCVP, 2012.-13 ¢., - [amekTponHELi pecypc] -
http://miel.ru./index.php?option=com content&viw=article&id=97&Itemid=92, caiit MmeTom. TOCOOMIA
Kapenper OO
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2. OneHKa IOTpemHoCTed H3MepeHuii: MeTomuueckue ykazanus K 1a60paTopHbIM paboTam/
Myxaués B.A.- 2012, 24 c., pexxuM nocTyma cBOOOIHBIN I CKauuBaHus: http://edu.

tusur.ru/training/publications/1099

12.4 ba3pl JaHHBIX, HHPOPMANHOHHO-CIPABOYHBIE H MIOUCKOBELIE CHCTEMBI
1. basel n1d IBYX HHIUBHIYaTbHBIX 3aaHuil (48 BapHaHTOB).

13. MaTepuajbHO-TeXHHYECKOE 00eceYeHne MU CIHILIHHbI:

1. JlaGopaTopuu Kadenpsl ¢ KOMIBIOTEPaMH I 00CUETa U aHATIH3a PE3YIILTATOB H3MEPEHHI.

14. MeTonuveckne peKOMEHIAHH 10 OPraHH3ANUH U3ydeHUs UCIMILIHHDI:

OO6béM 9acoB, MpeNyCMOTPEHHBIX YUEOHBIM IUIAHOM, HE [O3BOJISET PACKPHITh B JIEKIMAX MOAPOOHO U
rnyboko wmarepuan. [losTomMy rnaBHOe BHEMaHHE — CaMOCTOSTENHHONW paboTe CTYIEHTOB C
METOAUYECKUM NocobueM. B TedeHme ceMecTpa CTYNEHTHI JOJDKHBI BHIIOIHHUTH JBA HHIHBHIYAIHHBIX
3a[jaHKs 10 pasHBIM TeMaM Kypca. Ha NMpakTW9ecKuX 3aHATHAX NPOHCXOMUT OOCYXIEHHE B pasbop
METOJOB 00pabOTKH pE3yNbTaToB OXHO(DAKTOPHOIO W MHOTO(AKTOPHOTO SKCIEPHMEHTa M 3alliTa

WHWBUYaIbHBIX 3aTaHHH.

CornacoeaHa Ha noptane Ne 7510



MHHHCTEPCTBO OBPA3SOBAHNSA U HAYKH POCCHUMICKOM ®EJEPAIIAN

@ez[epanLHoe TOCyadapCTBEHHOC OromKeTHOE 06pa30BaTeJ'II>H0€ YUIPEIKACHUE BBICIIIETO o6pa3013aan

«TOMCKUI TOCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM VYIIPABJIEHUA U
PATUORJIEKTPOHUKW» (TYCVYP)

YTBEPXIAIO

i?pemop 1o y4eGHoii pabore

/S*«Q; II. E. Tposin
— :
«ﬁ» i 2016t

®OH/I OHEHOYHBIX CPEJCTB IIO YYEBHOM JJUCIIUILINHE

O0padoTKa pe3yILTATOB YIKCIIEPHMEHTA
(moTHOE HaMEHOBaHHE Y4EOHOM NUCUUIUTMHBI HIIH IPAKTHKH)

Yposenb 0CHOBHOH 00pa3oBaTeIbHOI HPOrpaMMbl _GaKAJIABPAAT
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1 Bsenenue

®oup onenounsx cpencts (POC) sBmsercs NpHUIOKEHHEM K pabodeidl IporpaMme JUCIUILIMHBL
«O6paboTKa pe3yibTaroB OKCIIEPHIMEHTa» MU IPEICTaBIAeT COOOH COBOKYIIHOCTH KOHTPONBHO-
H3MEPUTENBHBIX MaTepuaioB (THUIOBBIE 3amaud (3aIaHUs), KOHTPOJBHEIE DPabOTHI, TECTHI M Ip.) H
METONOB KX HCIIONB30BaHMs, MpPEAHA3HAYECHHBIX JUII W3MEPEHUs YpPOBHS IOCTHDKCHHSA CTYHEHTOM

YCTaHOBJIEHHBIX PE3YJIETaTOB O0ydeHUs.

®OC mo mucrummmae «O0paboTka pe3yabTaroB SKCIEPHMEHTA» UCIIONB3YETCs IPH IPOBENCHHUH
TEKYIIero KOHTPOJISI YCIIEBAEMOCTH M MIPOMEXKYTOUHOM aTTeCTalluy CTyIEHTOB.

IlepedeHp 3aKpeIUICHHBIX 3a gucHuIUIMHON «OOpaboTka pe3ysiabraroB  SKCIEPHUMEHTa
KOMITETEHIIUH IIpuBe/ieH B Tabuie 1.

Tabauna 1 — Ilepedens 3aKpenVIeHHBIX 32 JUCIHUIUIMHON KOMIeTeHImit

JTtansl GOpPMHPOBAHHSA

Kog DopMyTHPOBKA KOMITETECHIINH
KOMIIeTEeHIINH

3HATH OCHOBHEBIE 3aKOHBI
¢uzuKy, OCHOBEI
b epeHITHATEHOTO 7§
HHTETPAIGHOTO  aHaJW3a,
OCHOBHBIE 3aKOHBI
pacIpeneneHus CIyJaiHbIX
BEJINYH;

CocoOHOCTh IPEACTaBIATH aNEKBATHYKD COBPEMECHHOMY | YMeETH BEIYHCIIATH

OIIK-1 YPOBHIO 3HaHHWM HaydHyI0 KapTHHY MHpa Ha OCHOBE | JIOBEpPHTEILHBIE

3HAHHS OCHOBHBIX IIOJIOKCHHH, 3aKOHOB U METOJOB | BEPOSTHOCTH IIpH
€CTECTBEHHBIX HAYK X MaTE€MAaTHKH. HeOOIBIIOM YucIe
HU3MEpPEHHH,  OIpeneiTh
CHUCTEMATH9IECKUE u
CIIy4aHBIE IIOIPEITHOCTH
HM3MEPEHHH;

Biagers npakTHUecKuMH
HaBBIKAMH  OIPENCIICHUS
IIOTPEIHOCTEH
HU3MEPUTENBHBIX IIPUOOPOB,
BEIOOpOM METOIUKU
U3MEPEHUH, HEoOX0mMUMOro

YHCIIa U3MEPEHUH.
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3unarn 3aKOHBI
pacnpeneneHus CIyqaiHbIX
BemuunH ~ (Ilyaccoma wu
I'aycca), CIIOCOOBI
IIOCTPOEHHUS THUCTOTPaMM,
3aKOH CIIOXKEHUS
CIIy9alHBIX BETTUYMH, BUIEI
IJIaHUPOBAHUS
MHOT0(aKTOPHOTO
SKCIIEPUMEHTA;

Ymernb oOpabarsiBaTh
PE3YIBTaThI

CrnocoGHOCTE  HCIIONB30BaTh ~ OCHOBHBIE  IIPHEMHI | OTHOMAKTOPHOIO u

OIIK-5 00pabOTKM ¥  OPEe[CTAaBICHUS  SKCIEPUMEHTAILHBIX | MHOTO(BAKTOPHOTO

JTAHHBIX 9KCIEPUMEHTA, CTPOHTH
MaTpuibl  IUIAHHPOBAHUS
IIOJIHOTO (baxTopHOTO
9KCIIEPUMEHTA (I193),
BELIBILITE JIOMUHHPYIOIIHE
(baxTopsI METOZOM
PaHIrOBOM KODPENALMU U
OIHO(aKTOPHOTO
JUCIIEPCAOHHOTO aHAIN3a,
Baaners METOaMHU
CpaBHEHUS pe3yNBTaToB
Pa3HBIX CEpUHl H3MEpEeHHI
(xpurepun CrTpIONEHTa H
Ouimepa), IIOPSIAKOM
CTaTHCTUYECKOU 06paboTKu
M aHaJu30M pe3yJETaToOB
[HO3.

2  Peanm3zanus KOMIOeTeHIHIA
1 Kommneregnusa OIK-1

OIIK-1: CnocoGHOCT MPEACTABIATE aTeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHM HAyIHYIO KapTUHY
MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOXKCHHUH, 3aKOHOB M METOOB €CTECTBEHHBIX HAYK ¥ MATEMATHKH.
Ana  ¢opmupoBaHMA  KoMNeTeHUMM HEeoBXOAUMO  OCYLLECTBUTH pag  3tanos. 3JTanbl

bopmmnpoBaHMA KOMMETEHLMM, NPUMEHAEMbIE ANS 3TOFO BUAbI 3aHATUIA, U UCMONb3yemble CpeacTsa

OLleHNBaHUA NpeacTaBeHbl B Tabauue 2.

10
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Tadnuma 2.— Drtanbl ¢opmupoBanmsa xommerenmuu OITK-1 H HCHOoJb3yeMble CpeacTBa
OIleHHBaHHUS
1. Cocras 3naTh Ymern Baapers
Bnagners  Meromukoit
YMeTh onpenenaTh 3aK0H & &
MareMaTH4eCKOTo
acIIpeIeTICHUs "
OcHoBHEIE sakonsl | PACTP vﬂ aHaum3a CIly9ailHbIX
buznKy, ocmoEk: | SLYSAHERX BEJYHE, | nacnpemeneHmuit
I depeHITnaTEHOro dHaJIM3UPOBATH IOTPEITHOCTEN
Conep:xanue 3TaN0B aHanm3a, OCHOBHBIE | CITydJaifHEIE U | u3MepeHui u
3aKOHBI U BHIBI | cucTeMaTuuecKue COIIOCTaBJICHUS
pacHpeie ey 3aKOHOMEPHOCTH p | (cnmoxenms) e
CIIy9aliHbIX BEJTMYHH omuOKaMu
SKCIEPUMEHTE
HM3MEPHUTENBHBIX
pudOpPOB.

— [TpakTryeckue 3aHITHS;
Jlexuam; IIpakTHYecKue 3aHATHS; . ’
" IIpaxTraeckue 3aHaTHS; 3amura
Bunw1 3anaTuit P T, Wnnusunyancabe
UHIIBAIYTbHBIX
paboTer; .
3a/1aHui;
Tectsl Ha nexiUaIxX u
TIPAKTAYIECKAX Bri6op aJIeKBaTHOH
3AHSITHIX: METOMUKH H3MEPEHUU H
’ P 3amura
i, T criocoba oOcuera
Ananuz HEKOTOPBIX g | TSR RIEEL
CPe/ICTBA OIeHHBAHHS P pE3YNIBTaTOB  HM3MEpEHHMH sananmit
ClydaeB ¢  BBIOOPOM | pq HHIUBUYAIbHOMY
METOIUKA H  00CYeTa | 3a37ammI0
HA3MEPEHUM
2 Komnerenuus CGIIK-5
OIIK-5: CHocoGHOCTE  HCIIONB30BATE  OCHOBHEIC OpHEeMbl  00pabOTKM ¥  IpeNCTaBICHUS
SKCIIEPUMEHTAIBHBIX JaHHBIX.
fina  dopmupoBaHua  KoMMeTEHLUNM HEOBXOAMMO  OCYLLECTBUTH pag  3stanoB. JTanbl

$bopmmnpoBaHUA KOMMETEHLMM, NPUMEHSEMbIE A 3TOrO BUAbI 3aHATMIA, U UCNONb3yemble cpeacTBa

OLeH1BaHMA NpeACTaB/eHbl B Tabnuue 3.
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Ta6muna 3— dransl popmupoBanus komnerennuu OIIK-5 n ncnoas3yemble cpecTBa ONeHUBAHNUS

2. CocraB

3HaTh Ymerb Baaners
3HaTh OCHOBHBIE
MOHSATHS W 3aKOHBI
pacupenenenus [aycca
u Ilyaccona, MeTomuku Buaagers
00paboTku Ymern BBIUHUCIIATH | MPaKTUYECKIMU
ORHO(BAKTOPHOTO u | IoBepUTEIbHBIE HaBBIKaMU OTIpENETICHIUS
EIIHOCTEN
MHOTO(hAKTOPHOTO BEPOSITHOCTH IIpA | TOTPENIHO
C . — HeOOIBIIOM YHClle | U3MEPUTETHHBIX
oieprKaHue HTANOB SKCIEPUMEHTO 1 .
Acp p ’ o A3MEpEHUH, OompenensiTs | mpudopoB, BEIOOpOM
TTaHApOBAHM CHCTEMaTHIeCKHIe M | METOIMKM M3MEpEHHI,
MHOTO()aKTOPHOTO CiIy4JaiiHbIe pacdeTom
SKCIEPUMEHTA U | DOTPEIIHOCTH U3MEpEeHUN | HeoOXOmMUMOro  Ymcia
BBLABIICHUS HU3MEPEHUN
JOMUHUPYIOITHAX
¢baxTopos
—"
Texmm; IIpakTuyeckue 3aHATHS; IIpakTryeckue 3aHATHS;
g u .
Bupgp1 3ansTaii Ipaxriseckne samsTus; WunuBuyansHbIe WBnuBugyansHbIe
3alaHus; 3alaHus;
Samura
Brmmonnenue JIBYX
TecTsr, AHIUBUYaIBHBIX
HMHIVBUIYUTHHBIX .
. 3a/laHui;
Hcnonb3yembie Pas6op CIOXHBIX | 3aNaHHH;
CPEICTBA ONCHUBAHUSA | CHTyalWil [pH BEIOOpE CrnocoGsl  BBIIBICHHS
. CocraBnenne MaTpHIl
METONUKH U3MEPEHUIA JIOMUHUPYIOIITHX
IJIaHUPOBAHHUS
dbaxropos

1. Kommerenust OIIK-1 - ciocOGHOCTB IIPEICTABIATE afeKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHI
Hay4HyIO KapTHHY MHpa Ha OCHOBE 3HAHM: OCHOBHEIX ITOJIOXKEHHM, 3aKOHOB M METOIOB €CTECTBEHHBIX

HAYK H MaT€MaTuKu

O6IIII/IG XapaKTEepUCTHKH ITOKa3aTeIed U KPHUTEPpUEB OLNCHUBAHUSA KOMIETECHIMM 110 ATamaM IIpUBCIACHBI B

Tabnuue 4

Tabmina 4 — Obmue xapaKTePHCTHKA IOKa3aTeNeil M KPHTEPHEE OLEHHBAHAS KOMIETEHIHH 110

JdTanam

IToxazarenn n
KPHUTEePUH

3HaTh

Ymers

Bnagers
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OOmamaet

KUM u | OOmagaer mOUama3oOHOM
baxrerseckmm an N P Kontposmmpyer paborty,
. | Teopermueckumu IPaKTHIECKUAX
O1rimyHo  (BBICOKHH P P > | mpoBomuT OLICHKY,
3HAaHWSIMH B Tpenenax | TpebyeMbIX IUTS
YPOBEHbB) _— TBODIECKIX COBEPIICHCTBYET
3ygaeMoil 00JacTH ¢ a3BUTHSA
3y P . P METOIUKY paboThI
IMOHHMaHWEeM  TPAaHUIl | perIeHuin
MPAMEHUMOCTH
Obmamaer muama3oHOM | beper OTBETCTBEHHOCTH
3Hgaer GbaxThl, | MPaKTHYECKUX YMEHHUH, | 3a 3aBepIIeHHE 337ad B
.. | IpUHIMIBIL, MPOIECCH, | TpebyeMBIX I | MCCIIeOBaHuH,
Xopomo (6a3oBbIi
o0mmme MOHATUS B | pEIIeHUS MpUCTIOCa0NIMBaET CBOE
OBEHb N
yp ) mpenenax — W3y4aeMoi | OmpeneleHHBIX IIOBEIECHUE K
oOactu mpobneM B obnmacTd | 0OCTOSTENBCTBAM B
HCCIIEIOBAHUS permeHuy npobiem
Ob6namaer OCHOBHBIMH
YoBIE€TBOPUTEIHHO O6mamaet 0a30BBIMH | YMEHHSIMH, TpeOye- | PaGoraer mpm mpsmom

(moporoBblii ypoBeHbD)

OOINUMH 3HAHUSIMA

MBIMH JJI1 BBIIOJTHCHHUA
IIPOCTBIX 3a1a4

HaOJIONEeHUH

@opmyIHpOBKA NOKasaTejJell H KPHTepHEB ONCHHBAHHST KOMIETCHIMH

Tabianne 5.

OIK-1 npuBeacHa B

Tabauna S — O0mue XapaKTepHCTHKHA NOKAa3aTeslell H KPUTePUEB ONEHHBAHUSA KOMIIETEHIMH 110

JTanam

IToxa3zarenu u
KpUTepuH

3Hare

YMmern

Baapers

OTtaugso (BHICOKHI
YPOBEHB)

3HaeT OCHOBHBIC
3aKOHBI (DHU3HUKH,
OCHOBBI
b depeHIHATEHOTO U
HHTErpaIbHOTO
aHanu3a, OCHOBHBIE
3aKOHBI U BUJIBI
pacpeneneHust
CIIyYalHbIX BEIMYNH

YmeTs onpenenats
3aKOH pacIpeaeleHUst
CIIy4alHBIX BEJIMYHUH,

aHaJIM3UPOBAThH
CIIy4alHBIE U
CHCTEMaTHYeCcKue
3aKOHOMEPHOCTH B
JKCIEPUMEHTE

Bragers MeTomukoit
MaTeMaTHYEeCKOro aHaIn3a
CIIy4aliHBIX
pacIipenenecHun
IIOrPELIHOCTEN U3MEPEHUI
U COIIOCTaBJICHUS
(cmoxxenus) ¢ ommbOKaMu
HM3MEPUTEIBHBIX IpUOOpPOB

Xopomo (6a30BbIi
YPOBeHb)

3HaeT OCHOBHEIE
3aKOHBI (PHU3UKH,
MaTeMaTu4eCcKoro
aHaJIN3a, BB
pacnpeneneHus
CIy4YalHbIX BETUINH

YMmeer onpenensats
3aKOHBI PacIpeNeICHUS
CIIy4YalHBIX BEIIUYHH,
BBIYHCIIATE CIIydaiiHbIC
U CUCTEMaTHIECKUe
IIOTPEIHOCTH

Brnaneer metomukoit
BBIOOPA M3MEPHUTETHHBIX
IIpHOOPOB U BEIYUCIICHHUS

CYMMapHOH IIOTPEITHOCTH
H3MEPEHUM

YnopaerBopureanHo
(moporoBEIit ypoBeHs)

3HaeT OCHOBHEIE
3aKOHBI QU3UKHU U
muddepeHnHaTEHOrO |
HHTErPATEHOTO

‘YMeeT permars mpocThie

3aJa4yu

Moxer BBIOpAaTh
HE0OXOTUMBIe
H3MEPHUTEIbHBIE IPHOOPLI
U BEIYHCITHTH
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HCUYHUCIICHHUA

CHCTEMAaTH4YCCKHE U
CﬂyqaﬁHBIe IIOTPEIMHOCTHU
IIpH y49aCTHHU ClI€IHaIiCTa

2. Komnerenmusa OIIK-5 - crtocoOHOCTH HCIIOIB30BaTh OCHOBHBIE IPHEMBI 00paboTKH U

IIPEACTAaBIICHUA SKCIICPUMCHTAIIBHBIX JaHHBIX.

OOmmume XapaKTCPUCTUKHA Ioxaszarenei u KPUTCPHUEB OLCHHUBAHHWA KOMIETCHIIUU IIO 3TallaM IIPUBCICHLI B

Tadauue 6.

Tabmuma 6 — O0mue XapakTepUCTHKH NOKa3aTeJeill 1 KpUTepPHEB OLECHHBAHHSA KOMIIETEHIUH IO

Tanmam
Iloka3zarenu u
3HaTh Ymern Bnaapersn
KpHUTepHun
Ob6nanaer Ob6mamaer [aMamra3oHOM
(baxTHIeCKUMHA U | IpaKkTHYECKUX YMEHHH,
Kontpomupyer paborty,
. | Teopernueckumu TpeOyeMbIX JUTS
Otrnmyeo  (BBICOKHIA IIPOBOIUT OLIEHKY,
3HAaHUSAMH B IIpelieNiaX | pa3BUTUS  TBOPYECKUX
YPOBEHb) . . COBEPIIEHCTBYET
n3ydgaeMoii obnacTé ¢ | pelleHwid, s
JIeACTBHA pabOTHI
IOHUMAaHWEM  TpaHull | abcTparupoBaHUs
IPUMEHUMOCTH mpobiem
Obmamaer smuama3oHOM | bepeT OTBETCTBEHHOCTH
3Haer (haxThl, | IpPaKTHYeCKUMX YMEHHWH, | 3a 3aBepIleHHe 3aaad B
.. | IPUHIMIIBI, WPOIECCHI, | TpeOyeMbIX JUISL | MCCIIEHOBaHUHT
Xopomo (bazoBbIid P > 1P > | TP ’
iy ofmue  TOHATHS B | pelIcHHS ImpucrnocabiuBaeT CBOE
M Ipeneilax  M3y4aeMod | OmpeleeHHBIX MTOBEJICHHE K
obmactu npobieM B oOmacTu | 0OCTOATETBCTBAM B
HCCIIEIOBaHUS pemeHun mpobieM
ObnamaeTr OCHOBHEIMH
YnoBieTBOpUTEIHLHO Obnamaer  0a30BBIMH | YMEHHSIMH, Tpebye- | Paboraer mpu mpsmom
(moporoBelii ypoBeHb) | OOIIMMHU 3HAHUSMHE MBIMH [JIs BBIIOJHEHHS | HAOIONCHIH
MIPOCTHIX 32134

DopMyTMpOBKa IOKa3aTenelt u KpuTepreB oreHuBanus komuerenmu OIIK-5 npusenena B Tabmuie 7.

Tabmuma 7 - Iloka3arein M KPHTepHH ONEHHBAHHSA KOMIIETEHIIHHA HA ITANAX

TToxazarenu u
KPHUTepPUH

3HaTh

Ymern

Buaagers

OTanyHO (BHICOKHIA
YPOBEHB)

3HaeT OCHOBHI
pacupeneneHus
(Ilyaccona u I'aycca),
METOIUKH 00paboTKH
O0MHO(}aKTOPHOTO U
MHOT0(aKTOpHOTO
9KCIIEPUMEHTOB, BHJIbI
IUTaHUPOBAHHUS
MHOT0(akTOPHOTO

YmeeT BEIUHCTIATE
JIIOBEPUTEIILHBIE
BEPOSITHOCTH
IOIPEINHOCTER
HU3MEPEHMH, BBIYUCIITH
CHUCTEMaTU4eCKHUE U
CIIy4aiHble OIIUOKH

Baapeer npakTugeckumu
HaBBIKAMH OIpEIeICHUS
IIOTpEIHOCTER mpubOpPOB,
BBIOOPOM METOIHKHU
HM3MEpPEHUH, COCTaBICHUE
MAaTpUI] IUTAaHUPOBAHHUS
IIPH MHOTO(aKTOPHOM
9KCIIEpHMEHTE.
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SKCIIEPUMEHTA K
CII0COOBI BEIABICHUS

JOMUHHUPYIOITIX
taxTopoB

HU3MEPEHHUH, OTIPEIEIIAT
HEOOXOIMMOE JHCIIO
HM3MEpPEHUN IpU
3aJaHHEIX
JIOBEPHUTEITHHOM
HHTEpBaJe U
BEPOSATHOCTH

YMeeT BEIUUCIIATD

JIOBEpUTETbHBIE
3HaeT OCHOBHEIE BEPOATHOCTH,
XapaKTepUCTHKHA CHCTCMaTH4YCCKHUeE,
C CIIyYalHBIE U
pacrip e/:[eneHgﬂ l(;ay ca, Braneer npakTuaecKkamu
06paboTku
METGIHICE QLD CYMMAPHELC HABBIKAMHE OTIPENIEeICHIS
TOPHOT o
OXHO(AKTOPHOTO IOrpeImHOCTH IOTPEIHOCTER PUOOPOB,
KCIEPUMEHTA, 3HAKOM s
Xopomo (63303],1ﬁ 2 P i HU3MEPEHUM, OIIPEACIIATE BLI60pOM METOIUKU
C BUIaMHU .
YPOBeHb) ITAHHPOBAHHS HEO0OXOIMMOE YHCIIO H3MEpeHHiA, criocobaMu
= BEIIBJICHHS
MHOTO(aKTOPHOTO HIMCPOHMHA TIPH
JOMUHHUPYIOIIHAX
SKCIICpUMEHTA U 3aIaHHBIX (baxTopos
criocobamul BEISIBIECHHS JIOBEPUTEITHHOM
¢opmupyrommIX HHTEpBaJIC U
baxropos JIOBEPUTETBHON
BEPOSATHOCTH
VYMeeT BEIUHCIATE
CHCTEMAaTHYECKUE 1 Brnaneer HaBbIkamu
3maer Metoauky .
CllydaiiHEIe OIlpeneTIeHUs
006paboTKH pe3yILTaToB .
IIOTPEITHOCTH IIOrPEITHOCTEH IPHOOPOB,
0IHO(aKTOPHOrO .
YnoBnerBopureanHo H3MEpPEHUH, OIpeNeIITh BEIOOPOM METOIUKH

(moporoBkIii ypoBeHs)

9KCIEPUMEHTA U
CIIOCOOBI BEIABICHUS

JOMHUHHUPYOLIHX
baxTopoB

HEOOXOIMMOe YHCIIO
H3MEPEHUN IS
JOCTHIKEHUS HY>XHOM
JOBEPHUTEIIHFHON
BEPOSITHOCTH

HM3MEPEHUH, COCTaBIECHHE
MaTpHIIB! IUTAHHPOBAHUS
I10J] PYKOBOJICTBOM
IIperoaBares.

3 TunoBbie KOHTPOJILHBIE 32 JAHHS

JUis peanm3aniy BBINIENEPEUNCICHHBIX 33139 00y4eHHs HCIONB3YIOTCS, HEOOXOMUMBIE I OIEHKH
SHAHUH, YMECHWH, HABEIKOB, XapaKTEPH3YIOI[UX 3TAIlbI (GopMUpPOBaHUS KOMIIETCHUHH B Ipouecce
OCBOCHHMS 00pa3oBaTEIbHOM IPOrpaMMBI, B COCTABE: TCCTBL, KOHTPOJIbHBEIE PaOOTHI, WHIMUBUAYATIbHBIE
3aJlaHus, IPAKTUIECKUE 3aTaHus, Ta00paTOpHEIE PabOTHI, FK3aMeEH.

Tunossle 3amanus WM WHBE MaTepHAaibl, HEOGXOTIMEIE JULL OLICHKH 3HAHWM, YMEHHU, HAaBBIKOB U
OIbITa NEATCIBHOCTH, XapaKTEPU3YIOMMX 3Talbl (GOPMUPOBAHUS KOMIIETEHIHH B IIPOIECCE OCBOCHUS
00pa30BaTeIbHON IPOrPaMMEL, B COCTABE:
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3.1. UamueunyansHslie 3aganus (MU3):

Tema U3 Ne 1 — O6pabotka pe3ynbTaToB OJHOPAKTOPHOTO SKCIEpHMeHTa (4 BapHaHTa W3MEPEHMI:
YAEIBHOTO compoTtusienus (), IUaNeKTPUIECKOH MPOHUIAEMOCTH (5 ) , IIAPUHBI 3aIPEIIeHHON 30HbI

noyrpoBogHuKa (AE) , KOHIIEHTpanuy IIpUMECH B Bapukamax ().

Tema U3 Ne 2 — [poBepka IpaBHIBHOCTH HACTPOMKH YCTAHOBOK UL HPOM3BOJCTBA TOHKOILICHOYHBIX
PE3UCTOPOB IpH cepuiiHOM IpousBoncTae (10 BapraHTOB).

3.2. TecTsl 1O CIEXYIOIHM pa3geaam:

1) Ompenenenue HOrpemHOCTEH IPH ONHOPAKTOPHOM SKCIIEPHMEHTE;

2) Beluucrienre CHCTEMATHYECKHX M CIlyJaifHBIX IOTPEMTHOCTEH IPH OTHOMAKTOPHOM SKCICPUMEHTE;

3) OcoGeHHOCTH IIaHUPOBaHHS MHOTO(MAKTOPHOTO 3KCIIEPHMEHTA;

4) Marpuua miaHupoBaHUs HOTHOrO haxTopHOro skcnepumenTa (IIPD);

5) Ilopsmok cratucTHYeCKOM 06paboTku pesynsraToB 110D,

6) CpaBHeHHUE pe3yNBTaTOB PasHbIX CEpHii H3MepeHuit (kputepuy CTHIOIEHTa, @umepa, Koxpena).
3.4. TeMpl IpAKTHYECKUX 3aHATHIA:

1) Boibop METOIMKH SKCIIEPHMEHTa, H3MEPHTETBHEIX IIPHOOPOB, BEIYACIICHHE IIOTPEIIHOCTH Ipudopa 1o
KJIacCy TOYHOCTH;

2) BblumCIEHHE CHCTEMarW4ecKod, cIydaifHoi wu CYMMapHO# IOTPEIIHOCTH IIPH OXHO(DAKTOPHOM
OKCIIEpUMEHTE;

3) Meronuka oOmpeneneHUs NOBEPHTENBHON BEPOSTHOCTH, HEOOXOMMMOrO UHCIA HU3MEpEeHu Impu
3aJJaHHOM JIOBEPUTEIIEHOM HHTEPBAJIE;

4) Honusrii paxropHsni sxcepument (IIOD), mocTpoenne Marpune! mianuposanus (I10J);

5) LlenTpanbHble KOMIIO3MIMOHHEIE IUIAHEL IIEHTPAIBHEN KOMITO3HIHOHHEIN OPTOrOHAJBHBINA ILIaH
(LIKOII), nenTpansHbLi KOMIO3HITMOHHEBIA POTaTaGe BB MIaH (IKPID);

6) CpaBHeHHE PE3YNIBTATOB Pa3HBIX CEPHil usMepeHnii: kpurepun Pumepa, Koxpena, CTeroneHTa;
7) lopsmox cTaTucTUYECKOH 06pabOTKY U aHAIH3 pesynsraros [103;

8) BbuiBneHEE NOMHHHDYIOIMX ()AKTOPOB METOIOM PaHTOBOX KOPPENAIUM H OXHO(AKTOPHOTO
JTUCIIEPCHOHHOTO aHAJIM3a;

9) 3amuTa HHIUBUYATBHEIX 33MaHMI, 3a9eTHOE 3aHITHE.
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4 MeTongu4eckne MaTepHaJIbl

Hist obecriedenms mpomecca OOydYeHHS M pEIICHHS 3anad oOydeHHs MCIONB3YIOTCS CIIEAYIOLIHe
MaTepHabL:

4.1. OcHOBHas JITEpaTypa

4.1.1. Myxaues B.A. IlnaaupoBanue # 06paGoTKa Pe3y/IbTaToOB SKCIEPHMEHTa. - Y4eGHOe mocobue. —
Tomck: TYCVYP, 2012.- 116c. - [snmexTpoHHEIA pecypc] - http://miel.ru./index.php?option=com
content&viw=article&id=97&Itemid=92 caiiT MeTogHUECKHX TOCOOMEL kad. @D.

4.1.2. Myxaser B.A. IlnanupoBanue u 0GpaboTKa Pe3yTsTaTOB SKCIEPAMEHTA: YUeGHOE TOCOOHE —
Tomck: TYCVYP, 2007r. — 116¢., (49 5k3.)

4.2. lomonHuTEbHAS JUTEPATYPA

4.2.1. broxun B.I", I'mynxun O.I1., I'ypos A.U., Xauur M.A. CoBpeMeHHEII 3KCIIEPUMEHT: ITOATOTOBKA,
IpOBENICHHUE, aHaTK3 pe3ynsraros/ non ped. O.ILImynkuna. — M.: Pagmo u cBs3s, 1997. — 223c. (28 9x3.)

4.3. YyebHo-MeToqHIeCKHE NOCOOHS H IPOrPaMMHOe 0becrmedeHne

4.3.1. Myxauep B.A. IlnaHupoBanue SKCIEpHMEHTA. - Y4eGHO-METOMMIECKOE TOCOBHE K ayIUTOPHBIM
IIPAKTHYCCKUM 3aHATHAM H CaMOCTOSATENBHOE paboTe IUIs CTYHNEHTOB cremuwansHocTH 11.03.04
«ONeKTPOHUKA M HaHOIIEKTpoHHKa», Tomck: TYCYP, 2016.- 13 C., - [omexTpoHHBII pecypc] -
http://miel.ru./index.php?option=com content&viw=article&id=97&Itemid=92 caiir METOIMYECKIX
nocobuii kad. OD.

4.4. bazel 1aHHBIX, HHYOPMANMOHHO-CIPABOYHBIE H OUCKOBBIE CHCTEMBI
4.5. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILINHBI

Ui peamusalyyl JEKIMOHHBIX M PAKTHYECKAX 3aAHSTHI HEOOXONUMEL: KOMIIBIOTEP C
HEOOXOMMBIM IIPOTPAaMMHBIM 06ECIIeYeHHEM, IPOSKTOP 1 9KpaH.
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