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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. 3ydyeHne COBPEMEHHBIX METOJOB AKCIEPUMEHTAIbHBIX HAyUYHBIX HCCIEJOBAaHUN U, B
YaCTHOCTH, METOJ0OB TUIAHUPOBAHUS DKCIIEPUMEHTOB.

2. U3yuyenune MeTo10B 00pabOTKH pe3yibTaTOB SKCIEPUMEHTAIbHBIX HAyYHBIX UCCIEIOBAaHUHN U
BJIaJICHUE HABBIKAMU UX IIPOBEACHMUS.

1.2. 3agauy AUCHUILIUHBI

1. 3HAaKOMCTBO CTYJI€HTOB C pa3jIMYHBIMH COBPEMEHHBIMH METOJaMU 3KCIEPUMEHTATbHBIX
Hay4HBIX UCCIEAOBaHUI, B TOM YHCIIE C METOJAAMH IUIAaHUPOBAHMS SKCIIEPUMEHTOB, 0a3UPYIOIIUXCS Ha
JOCTUKEHUSIX B 00JlacTH MPUKIAJHON MaTeMaTUKH, UHOOPMATUKU U BBIUUCIUTENbHON TEXHUKH, UX
pe3ynbTaTaMu U MepCreKTUBAMHU.

2. Pa3zBuTHe y CTYyJ€HTOB YMEHHUS MO MPUMEHEHHUIO METOJO0B IJIAHUPOBAHUS HKCIIEPUMEHTOB,
00paboTKe X pe3yJbTaTOB U BIaJCHUS HaBbIKAMU UX MTPOBEICHUSI.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctumiui: Crienmanu3upoBanueiii Moaynb (hard skills — HS).
Nunexc qucuumiuael: 51.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
CaMOCTOSITEIIEHO
proOpeTaTh, pa3BUBAThH
U TIPUMCHSATH
MaTeMaTHYECKHE,
€CTECTBCHHOHAYYHBIC,
COIMAITLHO-
YKOHOMUYECKHUE U
npodeccCuoHaAbHBIC
3HAHMS [Tl PEIICHUS
HECTaH/IaPTHBIX 3314, B
TOM YHCJIE B HOBOM WU
HE3HAKOMOM cpelie U B
MEXTUCIUTUTHHAPHOM
KOHTEKCTE

OIIK-1.1. 3naer
MaTEMATHYCCKUC,
C€CTCCTBCHHOHAYYHBIC 1
COLIMAIbHO-9KOHOMHUYECKUE
METOABI AJIsA UCITIOJIb30BAaHUS B
pohecCHOHATLHOM
JCSITeIbHOCTH

3HaeT MaTeMaTHYSCKHIE METOIbI
TUTAHUPOBAHMS SKCTICPUMEHTA JIJIS
UCIIOJIb30BaHUs B IPO(HECCHOHATIBHOM
JIESITENHLHOCTH.

OIIK-1.2. Ymeer
CaMOCTOSITENILHO peliaTh
HECTaH/IapTHbHIE
npodecCuOHANIbHBIC 33/1a4H, B
TOM YHCJI€ B HOBOU WJIN
HE3HAKOMOM cpelie U B
MEXIUCHUTUTMHAPHOM
KOHTEKCTE, C IPUMEHEHUEM
MaTeMaTHYECKHUX,
€CTeCTBEHHOHAYYHBIX,
COLIMATIbHO-9KOHOMHYECKUX U
poeCCHOHAIBHBIX 3HAHUN

YMeeT caMOCTOSATENbHO pelaTh
HeCTaHJapTHBIC PO ECCHOHABHBIC 33/1a4H,
B TOM YHCJI€ B HOBOM MJIM HE3HAKOMOM cpejie
U B MEeKTUCITUTUIMHAPHOM KOHTEKCTE, C
MIPUMEHEHUEM 3HaHUSI MaTEeMaTHYECKUX
METOIOB TUIAHUPOBAHUS dKCTIEPUMEHTA.

OIIK-1.3. Braneetr meTogamu
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
UCCIIEIOBaHMS OOBEKTOB
npodeccCuoHaNBHOM
NESITEIbHOCTH, B TOM YHUCJIE B
HOBOW WJIM HE3HAKOMOM cpefe
U B MEXIUCIUTUIMHAPHOM
KOHTEKCTE, JIJISl peIICHHUS
3a/1a4 mpoQecCHOHANTBHON
JESITEIIbHOCTH

Brageer MmeTogamMu 3KCEpUMEHTAIBHOTO
UCCIIeIOBaHMs 00BEKTOB MpodeccrnoHalbHOM
JIeATEIbHOCTH, B TOM YUCJIE B HOBOM UITU
HE3HAKOMOM cpejie U B MEeXIUCIUIITMHAPHOM
KOHTEKCTE, JIJIsl pelIeHUs 3a1a4
npohecCHOHANBEHOU e TEIBHOCTH.

OIIK-3. Cnocoben
aHAJTU3UPOBATh
poeCCHOHATBLHYIO
UH(POPMAILIHIO, BBIICIIATH
B HEH T1aBHOE,
CTPYKTYPHPOBATH,
0hOopMIIATD U
NPE/CTaBISATh B BUJIC
AQHAJIUTUYECKUX 0030pOB
¢ 000CHOBAaHHBIMH
BBIBOJIAMHU U
PEKOMEHIAUAMU

OIIK-3.1. 3HaeT npuHIUIBL,
METO/IbI ¥ CPEJICTBA AHAIN3A U

3HaeT NPUHIIMIIBI, METO/BI U CPEACTBA
aHaJIM3a U CTPYKTYPUPOBAHUSA

CTPYKTYpHUPOBAHHUS npodeccuoHaTbHON HH(POPMAITUK Ha OCHOBE
npodeccuoHaTbHON METOJI0B IJIAHUPOBAHHUS IKCIIEPUMEHTOB.
uHpOpMaLUN

OIIK-3.2. Ymeer YMeeT aHaTu3upoOBaTh MPOPECCHOHATIBHYIO
aHAIU3UPOBATh nH(GOPMALIMIO U BBIIETATH B HEH
npodeccuoHaIbHY 0 3aKOHOMEPHOCTH, CTPYKTYPHUPOBATbD,

uH(bOpMalInIO, BBIIETATH B
HEll TJ1aBHOE,
CTPYKTYpUPOBATh, 0(OPMIISTH
U TIPEJICTaBIIATh B BUJIE
AHAJTUTHIECKUX 0030pOB

0oQOpPMIISTH U TIPECTABIIATH €€ B BHIIE
AHATTMTHYECKUX 0030POB.

OIIK-3.3. Bimageer MmeTogamu
MOJTOTOBKH HAYYHBIX
JOKJIaJIOB, MyOIUKALIUN U
AHAIUTUYECKUX 0030pOB C
000CHOBAaHHBIMH BBIBOJAMHU U
pPEKOMEHIalUsIMU

Brnaneer MeTogamu o IrOTOBKH HAYYHBIX
JIOKJIAJIOB, ITyOJIMKAIIMIA U aHATTUTUICCKUAX
0030poB ¢ 000CHOBaHHEM BHIBOJIOB.
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OIIK-4. Cnocoben OIIK-4.1. 3naer obuime 3HaeT o0LIMe NPUHIUIIBI U METObI

HpI/IMeHSITB Ha HpaKTI/IKe HpI/IHIlI/IHI)I I/ICCJIGIIOBaHI/If/'I, HpOBeI[eHI/IH 3KCHepI/IM€HTaHLHBIX Haqumx

HOBBIC Hay‘-IHI)Ie METOAbI HpOBGI[GHI/ISI HCCHCHOBaHHﬁ.

[PUHIMUIIB 1 METOJIbI HUCCIEeI0BaHUN

HCCIICIOBAaHUI OIIK-4.2. Ymeer YMmeer hopmMyIupoBaTh TPUHITUTIBI
bopMyITUPOBAaTh MPUHIMIIBI | IKCIIEPUMEHTAIIBHBIX HAYYHBIX
HCCIIE0BaHUM, HAXOIUTh, HCCIeI0BaHM, HAXOAUTh, CPABHUBATH,
CpaBHUBAThH, OIIECHUBATH OIICHUBATh METOIbI SKCTICPUMEHTATBHBIX
METOJIBI UCCIIETOBAHNN HayYHBIX UCCJIEJOBAHUM.

OIIK-4.3. Bnaneer metogamu |Brnaneer metogamu oAroTOBKM Hay4HbIX
NPOBEICHUS UCCIEIOBAHUN | OKJIA/I0B, MyOIMKAMK M aHATUTHYECKUX
JUIS PEeLIeHUs IPAKTUYECKUX  |0030pOB ¢ 000CHOBAaHHEM BBHIBOIOB.
3aja4 npodecCHOHATBLHON
JEATEIBHOCTH

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI IO BUJAM YU4SOHOM eI TeIbHOCTH

Bcero |CemecTpsl

Buzp! yueOHoM 1esTeIbHOCTH
4acoB |2 ceMecTp

KonrakTHas ayguropHasi pa6oTta o0y4alomuxcs ¢ npenojaaBarejeM, BCero 54 54
JIeKIIMOHHEBIE 3aHATUS 18 18
JlaGopaTopHbIe 3aHATHS 36 36
CamocrosiTeibHas padoTa 00y4aomuXcs, B T.4. KOHTAKTHasI 90 90
BHeayMTOpHasi padoTa o0y4yaloluXxcs ¢ nNpenojaaBarteyieM, BCero
[ToaroroBka K TECTUPOBAHUIO 48 48
[ToaroTroBka k 1abopaTopHOiil paboTe, HaNMCaHUE OTYETa 42 42
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0masi Tpy10eMKOCTh (B 4acax) 180 180
OO0mas TpynoemMKkocTsb (B 3.e.) 5 5

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) U BHjaaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B
tabmmre 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Bcero vacos

JIa6. | Cam. dopmupyembie
Ha3Banus pa3nenoB (TeM) TUCHUILUIUHBI | 3aH., (6e3

pab. |pab., u KOMIIETCHITHH

q JK3aMeHa)
2 cemecTp

1 OcHOBHBIE MOJOKEHUS TEOPUU 1 2 5 8 OIIK-1, OIIK-3, OIIK-4
IUTAHUPOBAHMSI SKCIIEPUMEHTA.
2 I1naHbl IEPBOTrO MOPAIKA. 2 8 20 30 OIIK-1, OIIK-3, OIIK-4
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3 O6paboTKa pe3yIbTaToB 2 10 30 42 OIIK-1, OIIK-3, OIIK-4
IKCIIEPUMEHTA.
4 [InaHupoBaHUE BTOPOTO MOPSIKA. 2 12 20 34 OIIK-1, OIIK-3, OITK-4
5 Ilouck onTuManIbLHOM 00JIaCTH. 3 - 3 6 OIIK-1, OIIK-3, OIIK-4
6 [InanupoBaHuEe OTCEUBAIOIIUX 2 - 3 5 OIIK-1, OIIK-3, OIIK-4
AKCIIEPUMEHTOB.
7 IlnanupoBaHue SKCIIEPUMEHTA TTPU 1 - 1 2 OIIK-1, OIIK-3, OITK-4
BBISICHEHHH MEXaHH3Ma SIBJICHU.
8 HccnenoBanue 00bEKTOB METOgaMH |3 4 6 13 OIIK-1, OIIK-3, OIIK-4
JMCIIEPCUOHHOTO aHAJIn3a.
9 Ananu3 pe3yJbTaToB MACCUBHOTO 2 - 2 4 OIIK-1, OIIK-3, OIIK-4
AKCIIEPUMEHTA C MOMOIIIBIO
KOBAapUALIMOHHON MaTpPHUIIBIL.

Uroro 3a cemectp|18 36 90 144

Hrtoro|18 36 90 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

TpyroemMkocThb
Haspanwus paznenoB | CoaepskaHue paszienoB (TeM) TUCIUILTAHBI dopmMmupyembie
(TeM) TUCIMIUTAHBI (B T.4. TIO JIEKIIHSIM) (neKuMOHHbIC KOMIIETEHIIUHU
3aHATHUSA), U
2 cemecTp
1 OcHOBHBIE 1.1 OcHOBHBIE TOHATHS U onpeaeneHus. 1.2 1 OIIK-1, OIIK-3,
MOJIOKEHUS TEOPUHU MaremaTtrndeckue MOIEIN 00BEKTa OIIK-4
IJITAHUPOBAHUS ucciaenosanus. 1.3 OcHOBHEBIE
HKCIIEPUMEHTA. METO/10JIOTMYECKHE KOHIEIINHU TeOpUn
JKCIIEPUMEHTA.
Htoro 1
2 I1naHbl EpBOroO 2.1 Ilpunsarue peweHuil nepen 2 OIIK-1, OIIK-3,
MOPSAKA. IJITAHUPOBAHUEM IKCIIEPUMEHTA. 2.2 OIIK-4
[onmHbIit paKTOPHBIA SKCTIEpUMEHT. 2.3
CBoiicTBa OJTHOTO (PAKTOPHOTO
JKCIEpPUMEHTA TUIA 2 B CTENEHH n. 2.4
D dexr pakropa u 3P hexTs
B3auMOJIEHCTBHSL. 2.5 JIpoOHBIEC PETIIHKH.
2.6 Pazpemaroniasi CnocoOHOCTh IPOOHBIX
perutuk. 2.7 CUMIUIEKCHBIE TUIaHBI.
Hroro 2
3 O6paboTtka 3.1 Beruucnenue ko3¢ HUIUEHTOB 2 OIIK-1, OIIK-3,
pe3yJIbTaTOB perpeccun. 3.2 [IpoBepka 0AHOPOAHOCTH OIIK-4
AKCIIEPUMEHTA. BbIOOpOUHBIX qucnepeuid. 2.3 TIpoBepka
agexBaTHocTH Mojend. 2.4 IIposepka
3HAYUMOCTU KOA(P(HUIIMEHTOB PETPECCHH.
3.5 Nurtepnperanus pe3yabTaToB.
HUrtoro 2
5
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4 IlnanupoBaHue 4.1 OproroHanbHO€ MJIAHUPOBAHKUE BTOPOTO 2 OIIK-1, OIIK-3,
BTOPOTO MOPSIIKA. nopsinka. 4.2 PoratabensHoe OIIK-4
wianupoBanue. 4.3 PazOuenne Ha
opToroHanbHele 0soku. 4.4 Kpurepuu
ONTUMAIHHOCTHU IJIAHOB PETPECCUOHHOTO
aHaJIM3a.
Hroro
5 Ilouck 5.1 BBeaenue B ontumusanuio. 5.2 Meron 3 OIIK-1, OIIK-3,
ONTUMAaJIbHOU I'aycca-3eiinens. 5.3 Meron kpyToro OIIK-4
obnacTu. BOCXOJIeHUd. 5.4 YucioBoi npumep ¢
HCIIO0JIb30BAaHUEM METOJIa KPYyTOTro
BocxoxaeHus. 5.5 MccnenoBanue
YpaBHEHUSI PErPECCUU BTOPOTo Hopsaka. 5.6
AJlanTalliOHHAs ONTUMU3AIUS
TEXHOJIOTHUECKHUX MPOIIECCOB.
Hroro 3
6 [lnanupoBanue 6.1 BBonubie 3amMeuanus. 6.2 Metoxn 2 OIIK-1, OIIK-3,
OTCEUBAOIINX ciyuaiiHoro 6amanca. 6.3 K o6ocHoBaHUIO OIIK-4
AKCIIEPUMEHTOB. MeToa clyJaitHoro OanaHca. 6.4
TlocinenoBaTenbpHOE oTceuBanue. 6.5 Metoxn
«BETBAILEUCS CTPATETHUI.
Htoro 2
7 IlnanupoBaHue 7.1 Bo3MOKHBIE IOCTAaHOBKH 3a1a4 1 OIIK-1, OIIK-3,
JKCIIEPUMEHTA IIpU IUTAaHUPOBAHMSI SKCIIEpUMEHTA. 7.2 OIIK-4
BBISICHCHUH [InanupoBaHue IKCIIEPUMEHTA 10
MEXaHU3Ma SIBJICHUH. |ONpeeeHUI0 NI YTOYHEHUIO OIICHOK
HEU3BECTHBIX MapaMeTpoB. 7.3
[InanupoBaHue AUCKPUMUHUPYIOITNX
SKCHepuMeHToB. 7.4 O0mias cxema
MOCJIeI0BATEILHOTO TUTAHUPOBAHMS
SKCIIEPUMEHTOB.
Hroro
8 HUccnenoBanme 8.1 3aaya AMCIEPCUOHHOTO aHaIMu3a. 8.2 3 OIIK-1, OIIK-3,
00beKkTOB MeToiaMu | OHO(AKTOPHBIN JUCTIEPCUOHHBIN aHAIN3. OIIK-4
JUCIIEPCUOHHOTO 8.3 MHoro¢akTopHbIi TUCTIEPCHOHHBIN
aHaju3a. aHanu3. 8.4 IIpoBepka rumnoressl o
paBeHCTBe cpenHux. 8.5 Pangomusanus ¢
OTPaHUYEHUSIMU: HETIOTHOOIOYHBII
cOanaHCUPOBAHHBIN TUTaH; TATHHCKUI
KBaJpaT; TPEKO-JIATUHCKUI KBaaparT.
Hroro 3
9 Aganns 9.1 O BbIACICHUU JOMUHUPYIOIINX 2 OIIK-1, OIIK-3,
pe3yJIbTaTOB (haKTOpPOB TP MACCUBHOM JKCIIEPUMEHTE. OIIK-4
IIaCCUBHOT'O 9.2 MeTtoJ r1aBHBIX KOMIIOHEHT. 9.3
AKCIIEPUMEHTA C ®dakTopHbIN aHanu3. 9.4
MTOMOIIBIO JIMCKpUMUHAHTHBIN aHAJIU3.
KOBapHallMOHHOM
MaTpULBI. Hroro 2
Hroro 3a cemectp 18
Hroro 18
6
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.4. JlabopaTopHbIe 3aHATHS

HanmeHnoBanue mabopaTopHbIX paboT MpuBeeHO B Tadmuie 5.4.
Tabmuia 5.4 — HauMmeHoBaHue 1a00paTOPHBIX padboT

HasBanus pasznenos HauMeHOBaHHE 1a6opaTopHBbIX paGoT Tpynoemkocts, | PopmupyeMsblie
(Tem) AUCIMILTUHBI q KOMIIETEHIIUHT
2 cemecTp
1 OcHOBHBIE OCHOBHBIE TOHATUS TEOPUM TUTAHUPOBAHUS 2 OIIK-1, OIIK-3,

MOJIOKEHUS TEOPUU | IKCIIEPUMEHTA, MAaTEMaTUYECKUE MOJICTTU OIIK-4
TUTAHUPOBAHHUS 00BEKTa UCCIIEIOBAHMUS,
HKCIIEPUMEHTA. METO/I0JIOTUYECKUE KOHIICTIIINH,
BHECEHHBIE B TEOPHUIO HKCIIEPUMEHTA
MaTeMaTUYeCKON CTaTUCTUKOM.
Hroro 2
2 Ilnanbl mepBOTO 1. ITpunsATHS pelieHul nepen 8 OIIK-1, OIIK-3,
MOpSKA. IJTAHUPOBAHUEM SKCIIEPUMEHTA; MJIaHbI OIIK-4
MIEPBOTO MOPSIKA: TOJTHBIA (PaKTOPHBIN
SKCTIIEPUMEHT, TPOOHBIC PEIITUKHA U UX
paspeniaroiias criocoOHOCTb,
CUMILJIEKCHBIN TI1aH. 2. MonenupoBaHue
00BEKTOB HccienoBaHus (YIIpaBICHHS),
OMHCHIBAEMBIX YPAaBHEHUSIMU B BUJIC
MOJIMHOMOB HE BBIIIE 2-T0 MOPSIKA.
Uroro 8
3 O6paboTtka 1. CraTuCTUYECKUE METOIbI OLICHUBAHUS 10 OIIK-1, OIIK-3,
pe3yJIbTaTOB AKCIEPUMEHTAIIbHBIX TaHHBIX. 2. OIIK-4
AKCIIEPUMEHTA. HccnenoBanne 0ObEKTOB METOIaMHU
MOJTHOTO (haKTOPHOT'O SKCIIEPUMEHTA. 3.
HccnenoBanne 0ObeKTOB METOIaMHU
IpoOHOTO (haKTOPHOTO IKCIIEPUMEHTA.
Hroro 10
4 [InaHupoBaHue 1. CrtocoObI MOCTPOCHHMS OPTOTOHANBHBIX U 12 OIIK-1, OIIK-3,
BTOPOTO MOPSIKA. poTaTabeNbHBIX IIAHOB BTOPOTO MOPSIKA OIIK-4
1 0COOEHHOCTH UX CTaTUCTUYECKOU
00paboTku. 2. MeToapl TUTaHUPOBAHMS
9KCIIEPUMEHTOB IS MOJTy4YEHHUs OJTHOM
KBaJIpaTHUECKON MOJIeH 00beKTa
(opToroHanbHBIC U POTATA0EIbHBIE TIIAHBI
BTOPOTO MOPSAKA).
Hroro 12
8 UccnenoBanue MeTo/1bl AUCTIEPCHOHHOTO aHaIu3a. 4 OIIK-1, OIIK-3,
00BEKTOB METOIAMHU OIIK-4
oo o] 4
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoexkT / kypcoBasi padora
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabnure 5.6.

Tabauia 5.6 — Buabl caMoCTOSITENbHOM pabOThI, TPYA0EMKOCTh B (POpMHUpYEMBbIe KOMIETCHIIMH
Ha3Banus paznenoB |Bunbl camoctosarensHoli | Tpynoemkocts, | Popmupyemblie Dopmbl
(Tem) AMCUMITITUHBI paboThI q KOMIIETEHIINH KOHTPOJIS

2 cemecTp
1 OcHoBHBIE ITonroroBka K 2 OIIK-1, OIIK-3, | TectupoBaHue
[IOJIO’KEHUSA TEOPUU | TECTUPOBAHUIO OIIK-4
IJTAHUPOBAHUA [Tonroroska k 3 OIIK-1, OIIK-3, | JlaGoparopHas
OKCIEPHUMCEHTA. naboparopHoii padore, OIIK-4 pabora
HaIMCcaHue OT4eTa
Hroro 5
2 I[1nanbl nepBOro ITonroroBka K 10 OIIK-1, OIIK-3, | TectupoBaHue
MOpSIKA. TECTUPOBAHUIO OIIK-4
[ToaroroBka k 10 OIIK-1, OIIK-3, | JlaGoparopHas
nabopaTopHoO# padoTe, OIIK-4 pabora
HaIMCaHue OTYeTa
Uroro 20
3 O6paboTka IToaroroBska k 15 OIIK-1, OIIK-3, | TectupoBaHue
pe3yJIbTaTOB TECTUPOBAHUIO OIIK-4
9KCIICpUMEHTA. [Tonroroska k 15 OIIK-1, OIIK-3, | JlaGoparopHas
nabopaTopHoi padoTe, OIIK-4 pabora
HaIMCcaHue OTYeTa
Uroro 30
4 [InaHupoBaHue ITonroroBka K 10 OIIK-1, OIIK-3, | TectupoBaHue
BTOPOTO MOPAIKA. TECTUPOBAHUIO OIIK-4
[ToaroroBka k 10 OIIK-1, OIIK-3, | JlaGoparopHas
nabopaTopHo# padoTe, OIIK-4 pabora
HaIMCcaHue OT4eTa
Uroro 20
5 Ilomck IToaroroBka x 3 OIIK-1, OIIK-3, | TectupoBaHue
ONTUMAJIbHOU TECTUPOBAHUIO OIIK-4
o0macTH. Hroro 3
6 IlnanupoBanue ITonroroBka k 3 OIIK-1, OIIK-3, | TectupoBaHue
OTCEHBAIOIINX TECTUPOBAHUIO OIIK-4
AKCIIEPUMEHTOB. Utoro 3
7 IlnanupoBaHue [ToaroroBka k 1 OIIK-1, OIIK-3, | TectupoBanue
AKCIIEPUMEHTA IPU TECTUPOBAHUIO OIIK-4
BBISICHCHUH
MeXaHHU3Ma SIBJICHUH. Hroro I
8 UccnenoBanue IToaroroBka x 2 OIIK-1, OIIK-3, | TectupoBaHue
00BEKTOB METOJJAMH | TECTUPOBAHHIO OIIK-4
AUCIEPCUOHHOTO [ToaroroBka k 4 OIIK-1, OIIK-3, | JlaGoparopHas
aHamsa. nabopaTopHoO# paboTe, OIIK-4 pabota
HaIMCaHUEe OTYETa
Uroro 6
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9 Ananus IToaroropka x 2 OIIK-1, OIIK-3, | TectupoBaHue
pe3yIbTaTOB TECTUPOBAHUIO OIIK-4
ITACCHBHOI'O
AKCIIEPUMEHTA C
MMOMOIIBIO Hroro 2
KOBApHUALIMOHHOMN
MaTpPHIIBI.
Uroro 3a cemectp 90
IloaroroBka u caaua 36 DK3aMeH
JK3aMeHa
Hroro 126

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUH AUCHHUILINHBI,

H BU]10B y'leﬁl-[()ﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
dopmupyembie Bunapl yueOHOI nesITeIbHOCTH
DopMBI KOHTPOJIA
KOMIIETCHIINH Jlek. 3aH. |JIa0. pa6.|Cam. pal.
OIIK-1 + + + JlaGopatopHas pabota, TecTupoBaHue,
OK3aMeH
OIIK-3 + + + JlaboparopHnas pabota, TecTupoBanue,
OK3aMeH
OIIK-4 + + + JlaGopaTtopHast pabota, TectupoBaHnue,
OK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

. . | MakcumanbHbIN 6ami
MakcuManbHbIi MakcumanbHbIi
3a MepHoJ MEXTY Bcero 3a
DopMBbI KOHTPOJISI 6amt Ha 1-yro KT ¢ OaJi 3a mepuoI
2KT u Ha xoHe1n CEeMEeCTp
Hauajia ceMecTpa mexay 1KT u 2KT
cemecTpa
2 cemecTp

JlaboparopHnas paboTa 15 15 5 35

TectupoBanue 15 15 5 35

OK3aMeH 30

Htoro makcumyM 3a 30 30 10 100

nepuo.
Hapacratomum utorom 30 60 70 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabnuie 6.2.
Tabnuia 6.2 — Ilepecuer 6aJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4

Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK 3

9
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. KopukoB A.M. MeTtoas! Ii1aHUpOBaHUS KCIIepuMenTa: yuyebnoe nocobue. — Tomck: TYCVYP,
2021. - 200 c. (mamuuue B 6ubmotexe TYCVYP - 3 ok3.).

2. bepukamBunu, B. III. Ctatuctnueckas 00paboTKa JaHHBIX, IUIAHUPOBAHUE dKCIEPUMEHTA U
ciy4daiiHble mpouecchl : yueOHnoe nocodue ains By3oB / B. I, bepuxamsuinu, C. I1. Ocbkun. — 2-e u3n.,
ucnp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2022. — 164 c. [OnekTpoHHbIN pecypc]: — Pexum
nocrtymna: https://urait.ru/bcode/493106.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. PemernukoB M.T. IlnanupoBanue 3kcrnepuMeHTa U CTaTUCTHYecKas oOpaboTKa NaHHBIX :
YyeOHoe mocobue s By30B / Muxaun TepentbeBud PemernukoB; MuHucTepcTBO 00pa3zoBaHus
Poccuiickont ®@enepanun, TOMCKHH TOCYyZapCTBEHHBIM YHHUBEPCHTET CHUCTEM YIPABICHUS H
pamuosnektponukn. - Tomck: TYCYP, 2000. - 232 c¢. (manuuue B 6ubimoreke TYCVYP - 39 »k3.).

2. OcHOBHI TEOpHHU IKCIEpUMeEHTa: yuebHoe mocodue mais By3oB / O. A. I'opnenko, H. M.
bop6anp, T. II. Moxaesa, A. C. [Ipockypun. — 2-e u3a., ucrp. u gomn. — Mocksa : U3natenbcTBO
IOpaiir, 2022. — 180 c. [DnexkTponHBIH pecypc]: — Pexxum moctymna: https://urait.ru/bcode/495429.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0CO0ust

1. DKCTepHMEeHT: TIIaHUPOBaHKE, POBEICHNE, aHATN3: MeToInYecKne YKa3aH!s MO BBITIOJTHEHUIO
MpaKTUYECKUX paboT Uil MarucTpoB HampasieHus nmoarotroku: 11.04.03 — KoncrpyupoBanue u
TEeXHOJOTHS eKTpoHHBIX cpeAcTB / JI. B. O3epkun - 2015. 8 ¢. [DnekTpoHHBIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/5034.

2. DKCHEepUMEHT: TUIaHUPOBaHKE, TPOBEICHUE, aHAIN3: MeToIuuecKre yKa3aHHus Mo OpraHu3aiun
CaMOCTOSITENIBHON pabOTHI AJi1 MarucTpoB HampasiieHus noarotoBku: 11.04.03 — KoncrpyupoBanue u
TEeXHOJOTHS 3eKTpoHHBIX cpeAcTB / . B. O3epkun - 2015. 9 c¢. [DnekTpoHHbIH pecypc]: — Pexum
nocrymna: https://edu.tusur.ru/publications/5035.

3. IIporpaMMHBIN KOMIUIEKC Il aBTOMAaTHU3aIlMM MAaTeMAaTHYECKUX U MH)XCHEPHBIX PacdyeTOB
MathCAD: Jlabopatopusiii mpaktukyM / [[. B. O3epkun - 2018. 108 c. [DnexTpoHHBIA pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/7647.

4. CunnsieB, H. U. Teopus miaHupoBaHHs SKCIEPUMEHTA U aHAIH3 CTATUCTUYECKUX JAHHBIX :
y4eOHUK U npakTukyMm mist By3os / H. M. CugnseB. — 2-e u3f., nepepab. u gon. — Mocksa :
NznarensctBOo MOpaiit, 2022. — 495 c. [DnektpoHHBIH pecypc]: — Pexum npocrymna:
https://urait.ru/bcode/508082.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

YdueOHasi BBIUMCIUTENbHASA JIa0opaTopus: ydyeOHas ayJIWTOpHs JJIsi MPOBEICHUS 3aHITHH
MPAKTUYECKOTO THUIIA, yueOHast ayAUTOPHUS JJIsl TPOBEICHUS 3aHATHUH JTaOOPATOPHOTO TUITA, TTIOMEIEHNE
JJISI KypCOBOTO MPOEKTHPOBAHMS (BBIMOJTHEHUS KYPCOBBIX padOT), MOMEMICHHUE ISl MPOBEACHUS
TPYNIOBBIX U MHAWBUIYAJIbHBIX KOHCYJIbTAIIMN, IIOMEIIEHHUE ISl TIPOBEICHUS TEKYIIEr0 KOHTPOJS U
MMPOMEKYTOYHOHN aTTECTAIMH, TTIOMEIICHUE sl CaMOCTOsATeIbHOM paboThl; 634034, Tomckas 0061acTh, T.
Tomck, Bepminnauna ynuia, a. 74, 401 ayn.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMS:

- Kommnsrorep Depo;

- Cucremnsiit 6510k iIRU Corp MT312 P G4620 3.7TT1/4I'6 RAM/500I°6;

- HDD/WiFi (15 mt.);

- Monutop BenQ GL2250 (15 mT.);

- [Tpoextop Acer X125H DLP;

- Buneokxamepa (2 mt.);

- Touka noctymna WiFi;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpammHoOe obecrieueHue:

- Java;

- Microsoft Excel Viewer;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHOMIB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH

1 OcHOBHBIE TOJIOKEHUS OIIK-1, OIIK-3, |JIaGopaTopHas Tembl m1abopaToOpHBIX paboOT

TEOPUH INIAHUPOBAHUS OIIK-4 pabota

SKCIICpUMCHTA. TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN

DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB
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2 Ilnansl mEepBOTO MOPSJIKA. OIIK-1, OIIK-3, |JlaboparopHas Tewmbl 1abopaTopHBIX PabOT
OIIK-4 pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
3 O6paboTKa pe3yIbTaToB OIIK-1, OIIK-3, |JlabopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
IKCTIEPUMEHTA. OIIK-4 pabota
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 TlnanupoBaHre BTOPOTO OIIK-1, OIIK-3, |JlabopaTopHas Tembl 1abopaTopHBIX paboT
NopsIKa. OIIK-4 pabora
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
5 Iouck ontumansHo# obnactu.|OIIK-1, OIIK-3, |TectupoBanue [IpumMepHbIil TEpeYeHb
OIIK-4 TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
6 IInanupoBanue orcenBatomux |OIIK-1, OIIK-3, |TectupoBanue [IpumepHsIil nEpeyeHb
AKCIIEPUMEHTOB. OIIK-4 TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
7 Ilnanuposanue skcnepumenta |OIIK-1, OIIK-3, |TecrupoBanue IIpuMepHBIil IepeyeHb
[IPY BBISICHEHUH MEXaHU3Ma OIIK-4 TECTOBBIX 3aJaHUN
SBJICHUH. DK3aMeH [Tepeuenn 3K3aMEHAIMOHHBIX
BOITPOCOB
8 HccnenoBanne 00beKTOB OIIK-1, OIIK-3, |JIabopaTopHas Tewmbl 1abopaTopHBIX PabOT
METOJaMH JUCIIEPCUOHHOTO OIIK-4 pabora
aHajin3a. TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
9 AHanus pe3yibTaToB OIIK-1, OIIK-3, |TectupoBaHue IIpuMepHBIil IepeyeHb
MaCCUBHOTO SKCIEPUMEHTA C OIIK-4 TECTOBBIX 3aJaHUI
TIOMOIIBI0 KOBAPHAIIMOHHOH DK3aMeH I[lepeyeHn PK3aMEHAMOHHbIX

MaTpulbl.

BOITPOCOB

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCUUILIIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
Onenka bannst 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. OcHOBHBIE 3TaIbl TUITAHUPOBAHUSI SKCIIEPUMEHTA.
2. OCHOBHBIE METOIOJIOTUYECKUE KOHIIEIInM [10.
3. Konnenmus onTuMaibHOTO UCIONBE30BaHUs (DAKTOPHOT'O MTPOCTPAHCTBA (TIPUMEP: B3BEIINBAHNE
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TpeX 0OBEKTOB).
4. OCHOBHBIC MOJIOKCHHS TCOPUH TUIAHUPOBAHUS DKCIIEPUMEHTa (0OBEKT IKCIEPUMEHTA KaK
«UEPHBIN SIIIIHK ).
5. OcHOBHBIE TOJOXEHUS TEOPHU IUJIaHHUPOBAHHUS OKCIEepUMeHTa (KiaccupuKanus
AKCIIEPUMEHTOB).
Kpureprun onTuMaibHOCTH IJIAHOB PErPECCHOHHOTO aHAJIH3a.
OO0mas cxema MmocjeI0BaTeIbHOTO ITIAHUPOBAHUS TIPU BHISICHEHUN MEXaHU3Ma SBJICHHIA.
OmnpeneneHre ¥ OCHOBHOE Ha3HAYCHHUE TUCTIEPCHOHHOTO aHAaJIH3a.
[Tpumep npuMeHEHHsI METO/Ia TJIABHBIX KOMITOHEHT.
[Tpumep npuMeHeHHs (HaKTOPHOTO aHAITH3a.

YR

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

OcHoBHBIE TpeOOBaHUs K (paKTOpaM IpHU MPOBEICHIUH AKTUBHOT'O HKCIIEPUMEHTA.
CBoiicTBa MOJTHOTO (PAKTOPHOTO IKCIEPUMEHTA.

Pazpematommas criocoOHOCTh IPOOHBIX PEIUIHK.

O6paboTka pe3yabTaToB (PAKTOPHOTO SKCIIEPUMEHTA.

IIKTI BTOpOro nopsaka.

HccnenoBanue ypaBHEHHS PErPECCHH BTOPOTO MOPSAKA.

['pexo-maTUHCKUI KBapat (puMep).

ARl e

9.1.3. TembI J1a00paTOPHBIX PadoT

1. OcHOBHBbIE MOHATHUS TEOPUH MIJIAHUPOBAHMS HKCIIEPUMEHTA, MATEMATUYECKHE MOJIENIN 00bEKTa
UCCJeI0BaHUs, METOJO0JOTUYECKHNE KOHIENIHHU, BHECEHHbIE B TEOPHUIO DKCIIEPUMEHTA
MaTE€MaTUYECKOW CTAaTUCTUKOM.

2. 1. IlpuHAaTHA peuieHU mepel MIaHUPOBAHUEM SKCIEPUMEHTA; IJIaHbl MEPBOTO MOpSIKa:
MOJIHBIN (PAKTOPHBIM AKCIIEPUMEHT, IPOOHBIC PETUIMKH M MX pa3peliarolias CliocoOHOCTb,
CUMIUIEKCHBIN TUTaH. 2. MonenrpoBaHue 00bEKTOB Uccie0BaHus (YIIPaBIeHUs ), ONUCHIBAEMBIX
YpaBHEHUSMHU B BHJIE TIOTMHOMOB HE BBILIE 2-TO MOPSAKA.

3. 1. CratucTuyeckue METOJIbl OLIEHUBAHUS HKCIIEPUMEHTAIBHBIX NaHHBIX. 2. MccrmenoBanue
00BEKTOB METOJaMH MOJHOTO (hakKTOpHOTO dKcmepumMmeHTa. 3. McciaenoBanue oOBEKTOB
MeToAaMHu JPOOHOrO (PAKTOPHOTO IKCICPUMEHTA.

4. 1. Cnoco0Obl MOCTPOEHUSI OPTOTOHAJIBHBIX U POTAaTaOENbHBIX IJIAHOB BTOPOTO MOpPSAJKA U
0COOEHHOCTH UX CTaTUCTUYECKON 00paboTKU. 2. MeTobl MIIaHUPOBAHUS SKCIIEPUMEHTOB ISl
MOJYyYEeHHUs] TOJHOM KBaJpaTHUYeCKOW MoJeiau o0beKkTa (OpTOroHajbHbIE U pOoTaTabenbHbIe
TJIaHBI BTOPOTO TIOPSIIKA).

5. MeTtoapl TUCIEPCUOHHOTO aHAIIN3A.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenamnoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJEPKAILUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE PAa3JIMYHBIM acCIEeKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIAUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAEISAsS OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;
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— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbS U HUHBAJIHU/10B

Jlis nun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIC OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0mnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapymeHusiMH ciyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & IMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33aJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [ Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 10 NUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI U BOCHIPUATHS HHDOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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