MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Oxy RS HT NOAMHCAR JAEKTEOHMDE N0k

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
OKcnepuMeHTa/TbHbIE UCC/IeJOBAHUS U CTaTUCTHYeCKasi 00padoTka pe3yasraros (I'T1I03)

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

[Tpodub: TexHom0rus 31€KTPOHHBIX CPEACTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 3

CemecTp: 6

YueOHbIi ri71aH Habopa 2013 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 6 cemecTp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 36 36 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 108 108 yacoB
5 CamocTosiTesibHast paboTa 108 108 yacoB
6 Bcero (6e3 3k3ameHa) 216 216 4acoB
7 OO6111ast TPYJ0EMKOCTh 216 216 YyacoB
6 6 3.E

OuddepeHLiipoBaHHbIH 3ayeT: 6 cemecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHll Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa U yTBep)K/leHa Ha 3aceflaHuM Kadeapbl «__ » 20__,
TPOTOKOJ Ne

Pa3paboTumku:
Houent kad. POTOM ConpatkuH B. C.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroiuii ipodunupyoieit kad.

POTOM Tyes B. .
3aBe/lyrOLIMI BhINTyCKaroLeit Kad.

POTOM Tyes B. N.
OKCIIepThI:

ITpodeccop kad. POTOM Bumicos A. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
CMOCOOHOCTb TIPOBO/WUThL SKCIIEPUMEHTHI 110 3aJlaHHOW METOJWKe, aHa/JTU3UpPOBATh pe3y/bTaThbl,
COCTaB/IATh 0030PbI, OTUETHI

1.2. 3agauM JUCIHUILIMHBI
— OcBowutb NporpaMMsl U MeTOLUKHY MccieoBaHui 1o teme I'TIO;
— TIpoBOAWTH 3KCIIepMMEHTHI 110 0CBOEHHBIM IIporpamme U MetogukaM 1o teme I'TIO;
— IIpoBoauTh cTaTUCTHUECKYIO 00pabOTKY MOTyUYeHHbIX Pe3y/IbTaToB;
—  OdopmMaTh MoyyeHHbIe S5KCIIepUMeHTa/lbHbIe pe3y/bTaThl B (pOpMe IIPOTOKOJIOB;
— Awnanmu3upoBaTh TIONyuYeHHbIE JKCIIEPUMEHTa/bHble pe3y/bTaThl , COCTaB/IATH 0030pHl,
OTYETHI;

2. MecTo pucomiuingel B cTpyKrype OITIOII
OucuuruiiHa «OKCIepuMeHTalbHble MCCIeJOBaHUSl U CTaTUCTHYecKass oOpaboTKa pe3y/bTaToB
(T'T103)» (b1. Aucuurusasl (Moxymu)) bB1l. OuctumivHbel (MoAyau) TipodeCcCHOHANBHOTO 1UK/a
00s13aTe/IbHBIX AUCIUILIHH.
[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble  3HAHUS, SIBJISIIOTCS
c/ienyrolye AUCLUMIIIMHBL: BBegeHue B mpodeccuro, MoenrpoBaHue TipoijeccoB U 00bekToB (I'T102).
[TocnepyromyMu JUCHUTIIMHAMU SBASIOTCS: OcHOBBI nateHToBaHus (['T104).

3. TpeGoBaHMs K pe3ybTaraM 0CBOEHHUS AUCHHUILTHHBI

[Mporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHLWH]:

— TIK-2 roTOBHOCTBIO TIPOBOAUTH 3KCIIEPUMEHTHI MO 3aJaHHOM MeTOJVKe, aHa/JIu3UpOBaTh
pe3y/bTaThl, COCTaB/IATh 0030Pbl, OTUETHI;

B pesynbraTte usyuyeHus JUCLUMIUIMHBI CTYZEHT JOJDKeH:

— 3HaTh OCHOBBI [OCTPOEHUS MPOrpaMM M METOAMK MCC/eI0BaHUM, OCHOBBI CTaTUCTHYeCKOW
00paboTKH pe3y/ibTaToB SKCTIIeprMeHTa TipaBu/ia OPOPMIIEHHS Pe3y/IbTaToOB IKCIIePUMEeHTa.

— yMeTb MOHUMAaTh MPOrpaMMbl U METOJUKHU UCC/IeZ0BaHUM, MPOBOJUTEL MO0 HUM 5KCIIEPUMEHT,
TIPOBOAUTE CTAaTUCTUYeCKY0 00paboTKy 1 0popMISITh pe3y/bTaThl SKCIIePUMEHTa.

— BJafieTh COBPEMEHHBIMU CPeICTBAaMH PACUETOB, CTAaTUCTHUECKOW 00pabOTKH U 0hopMIIeHUs
9KCIIePUMEHTA/IbHBIX [JaHHBIX.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH padoThI
OO0111ast TP 0EMKOCTb AUCLIMTUIMHBI COCTAB/SET 6 3aUeTHBIX €IMHUIIBI U TIPe/ICTaB/IeHa B Ta0O/IuIe

%alﬁ.nuua 4.1 — Tpy#0eMKOCTb JUCLIUTLIAHbI
Ne Bugpl yueOHOM ZieaTeTbHOCTH 6 cemecTp Bcero EqvHuLb
1 Jlekiyun 36 36 4yacoB
2 [TpakTryeckue 3aHATHSA 36 36 yacoB
3 JlabopaTtopHbie 3aHATHS 36 36 yacoB
4 Bcero ayiuTOpHBIX 3aHATUI 108 108 4acoB
5 CamocTosiTesibHast paboTa 108 108 4yacoB
6 Bcero (6e3 sk3ameHa) 216 216 YyacoB
7 OO6111ast TPYyZI0EMKOCTh 216 216 YacoB
6 6 3.E

5. Coiep)xaHue AUCHMILTHHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIIUTIMHBI ¥ BU/IBI 3aHSITHM TIpUBeAeHbI B Tabnwvie 5.1.
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Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI ¥ BUZBI 3aHATUN

4]
< = 5
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Ne HasBanus pa3zienoB JUCLUATIIAHBI < 5 = 5 o @ =
(<5} 7] | —
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© te! o ~
£ 8
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1 | OkcreprMeHTa/IbHbIE UCC/IeIOBAHUS U 36 36 36 108 216 [TK-2
CTaTUCTUYeCKas 00paboTKa
pe3y/bTaToB.
Utoro 36 36 36 108 216

5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (10 JIeKIUAM)
Copep>kaHuye pasziesioB AUCLMIUIMH (T10 JIeKIUsIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCHUTIIVH (TI0 JIEKIUSIM)

A g
5 ==
g S 5
Copep>kaHyve paszenoB JUCLUIIIVHEI =i > 5
Ne Ha3Banus pa3nenos 5 < =
I10 JIEKLIUSIM S = s o
=S a =
@y Q g
= S
6 cemecTp
1 | DkcneprMeHTa/bHbIe UCC/IeL0BaHUSA | DKCIIepUMeHTa/IbHble UCC/IeJOBaHUS U 36 |IIK-2
U cTaTUCTHUYecKast 00paboTka cTaTucThyeckas oopaboTka
pe3y/bTaroB. pesysbTaros 1o Teme I'TIO.
Wtoro 36

5.3. Pa3jenbl JUCHHUIVIMHBI H ME&X/UCIHUIUIMHAPHBIE CBSI3H C 00eCreYrnBalIUMH (TP eAbIyIMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYOIUMHE) AUCHUIUTHHAMH
Paszenbl JUCLIMIIIMHBL U MeXXAUCLUI/IMHAPHBIE CBSI3U C obecrieunBaroMMU (TIpeAbIAYLUMU) U
obecrieurBaeMbIMU (TIOC/IEIYIOLMMI) AUCLUIIMHAMHU TIPe/iCTaB-/ieHbl B Tabnmie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLATIIMHBI M MEXKUCIUIIMHAPHBIE CBSI3U

Ne pa3nenos
JIAaHHOM
JVICLIUTITHBI, J17IsT
KOTODBIX
Heo0X0IMMO

Ne HanmMeHoBaHVe AUCIUTTAH n3yuenne
o0ecreunBaroLX
U
obecrieuriBaeMbIX
JMUCLIATITAH

1

[IpeaiecTByOLLIMEe JUCLUATITUHBI

1 Beenenue B npodeccuto +

2 MopenvpoBaHue rpoleccoB U 06bekToB (I'TI02) +

[Tocnepyroiye AUCLUITIUHBL

CornacoBaHa Ha noprane Ne 1152 4



1 Ocnogel natentoBanus (I'TI04) +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCcTBME KOMITeTeHLMM, (OPMHUPYyeMbIX MPHW WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/ieHo B Tabsure 5.4
Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI

Bupp! 3aHATHI

KomneTeHniuu
Jlekiuu
[IpakTHueckue 3aHATHSA

JlabopaTopHble 3aHSATHS
+ |CamocrosiTeibHast pabora

+
+

[1K-2 +

6. InTepaKkTUBHBIE MeTOABI M (OpMBI OpraHu3aIuy 00yyeHHs
He nipenycmotpeno PYII

7. JTaGopaTopHbIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT TprBeieHo B Tabwie 7.1.
Tabsmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

£ 2 x
3) 2 5
2 v T
E (@) >
No Ha3Banus pa3zesos ComepskaHre 1abopaTOpHBIX paboT g S Sl
o = =
=S A =
o o Qo
= g %
6 cemecTp
1 | DkcneprMeHTabHbIe UCC/IEL0BaHUSA | DKCIIepUMeHTa/IbHble UCC/IeJOBaHUs U 36 |IIK-2
Y CTaTUCTUYecKasi oOpaboTKa cTaThcTHUecKast 00paboTka
pe3y/bTaroB. pesysbTaros 1o Teme I'TIO.
Ntoro 36
8. IlpakTHueckue 3aHATUA
CojiepskaHye pakKTHYeCKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT
0 o
5 ==
2 v T
o 5 J >
Ne Ha3seanwust pa3znenoB Coziep>kaHre MpakTUyeCKUX 3aHITUU g 8 =
(@ RN = =
53 a =
o o O
= g %
6 cemecTp
1 | DkcreprMeHTa/bHbIe UCC/IEL0BaHUSA | DKCIIepUMeHTa/IbHbIe UCC/IeJOBaHUS U 36 |IIK-2
U cTaTUCTHYecKast 00paboTka cTaTucThyeckas oopaboTka
pe3y/bTaroB. pe3sysbTaros 1o Teme I'TIO.
Ntoro 36
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9. CamocrosiTesibHast padoTa
Bubl caMoCTosITe/TbHON PaboThl, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbl B
tabmure 9.1.
Tabsmvija 9.1 - Buzibl caMOCTOSITe/IbHOY paboThl, TPYJ0EMKOCTb U ()OPMHUPYEMbIe KOMIIETEHLIUM

2 L
5 ==
9 s I
o &z v
Buibl CaMOCTOSATE/IBHON | S U > O

Ne Haspanwst paszenos g < = DOopMBI KOHTPOJIS

paboThl S = s B
=3 a =
o o 2

= S

6 cemecTp

1 | OkcnepumeHTaIbHbIE IToagroroska K 34 |IIK-2 Oryer 110
WCCieJOBaHUS U MPaKTUUeCKUM 3aHSITHUSIM, VHAUBU/1yaIbHOMY
CTaTUCTUYeCKast ceMuHapam 3a/jlaHUI0
00paboTka pe3y/bTaToB.

2 | DKcriepUmMeHTasbHbIe CamocrosiTesibHOe 49 |IIK-2 BricTynienue (goknazn)
HCCeloBaHUs U r3yudeHue TeM (BOIIPOCOB) Ha 3aHITUU
CTaTUCTUYeCKast TeopeTHYeCKOM YacTh
o0OpaboTKa pe3y/nbTaToB. |Kypca

3 | OKcriepuMeHTasbHbIe ITpopaboTka 9 |IIK-2 BricTymienue (okmazn)
VICC/Ie[J0BaHus U JIEeKLJMOHHOI'0 MaTrepuyaja Ha 3aHATUU
CTaTUCTUYeCKast
00paboTKa pe3y/ibTaToB.

Bcero (6e3 3k3ameHa) 108
4 |OdopmiieHre OTUETOB IO JJabOpaTOPHLIM paboTam 16 |TIK-2 Otuer 1o
VHAUBU/1yaIbHOMY
3a/jlaHUI0
Utoro 108

9.1. TemblI J/151 CAaMOCTOSATE/THHOT0 U3yUeHHs TeOpPeTUYeCcKOoi YacTu Kypca
1. OkcriepuMeHTanbHble WCCAEMOBAaHUS U CTaTUCTHYecKass oOpaboTka pesysbTaToB IO TeMe
I'TIO.

10. KypcoBas pabora
He npenycmotpeno PYII

11. PeiiTUHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTYy/leHTOB

11.1. ban/ibHbBIE OLEHKH /JIS1 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BanbHbIe OLIEHKHU ZIJ1s1 37IEMEHTOB KOHTPOJISI

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6ant 3a mepuof,
JledTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
6 cemecTp
BricTynnienuve (noknan) Ha 62 62
3aHATUU
Ortuert no 14 16 8 38
WH/JVBU1yaJbHOMY
3a/jaHUI0
Hapacraroiym utorom 14 30 100 100
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11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% ot MakcMMaJibHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMILIMOHHYIO U MEXX/YHAPO/JHYIO OLI€HKY
[TepecyeT cymMbl 0asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

3 (yA0oB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. Cratuctuueckue metofbl 06paboTku: YuebHoe Metoguueckoe rocobue / CmupHoB I. B. —
2012. 107 c. [DnekTpoHHbIN pecypc] - Pexxkum goctyna: https://edu.tusur.ru/training/publications/1791,
CBOOO/THBIM.

12.2. lonosiHMTE/ILHAA JIUTEpaTypa
1. MopemupoBanie ¢ ONTHUMM3AI[US  TEXHOJOTHUYEeCKHUX TpoiieccoB  POC:  YuebHoe
metoaunueckoe rocobre / CvupHoB I. B., CmupHoB [I. I. — 2012. 99 c.. [SnekTpoHHbIH pecypc] - Pexxum
poctyra: https://edu.tusur.ru/training/publications/1795, cBo60JHBIH.

12.3. YueOHO-MeToANYECKOe TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. OKcrepumeHT: I[JlaHUpOBaHWe, T[IpOBeJileHUe, aHaau3: MeToauueckre yKasaHus I10
OpraHu3alii CaMOCTOSTe/IbHOM paboThl /i1 MarvcTpOB HarpaB/ieHus moArotoeku: 11.04.03 —
KoHcTpyrpoBaHue U TeXHOJIOTUsI 371eKTPOHHbIX cpeAcTB / O3epkuH . B. — 2015. 9 c. [D1eKTpoHHbIM
pecypc] - Pexxum moctymna: https://edu.tusur.ru/training/publications/5035, cBo60 HBIT.

2. DKCHepyvMeHT: IUIaHHMpOBaHWe, TIpOBe/leHHe, aHaau3: MeToguueckue yKasaHUs 10
BBITIOJTHEHUIO TIPAaKTUYeCKUX paboT [ MarucTpoB HarpaeieHusi roarotoBku: 11.04.03 -
KoHcTpyrpoBaHue U TeXHOJIOTUsST 371eKTPOHHbIX cpeAcTB / O3epkuH . B. — 2015. 8 c. [DneKTpoHHbIM
pecypc] - Pexxum mocrtymna: https://edu.tusur.ru/training/publications/5034, cBo60 HBIT.

3. DOKCrHepyMMeHT: IUIaHHMpOBaHWe, TIpOBe/leHHe, aHaau3: MeToguueckue yKasaHUs 10
BBITIOJTHEHWIO  JIabOpaToOpHbIX pabOT A7 MAarucTpoB HaripaBieHuss mogroroBku: 11.04.03 -
KoHcTpyrpoBaHue U TeXHOMOTrusi 31eKTPOHHbIX cpeAcTB / O3epkuH [. B. — 2015. 11 c. [D/1eKTpOHHBIM
pecypc] - Pexxum moctymna: https://edu.tusur.ru/training/publications/5033, cBo6GOJHBIT.

12.4. Ba3bl AaHHBIX, UH()OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMBI
1. https://edu.tusur.ru
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2. http://e.lanbook.com
3. http://elibrary.ru

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
MarepuanbHo-TexHUYeckoe obecrieuerne Kad. POTOM u HUNCT TYCYP.

14. ®oHp OLeHOUHBIX CPE/CTB
@DOH/| OL}eHOYHBIX CPe/iCTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeToanuecKie peKOMeH/JaL|H 10 OPraHu3aliy U3yYeHUs1 AUCHUILIHHbBI
be3 pekoMeHja1ui.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
9KcnepuMeHTaTbHbIE UCC/IeJOBAHUSA U CTaTUCTUYECKasi 00padoTka pesyansraros (I'T1I03)

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CPeACTB

[Mpoduns: TexHo/MOTHs 3TeKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 3

Cemecrtp: 6

YuebOHbI# 11aH Habopa 2013 rozga

Pa3paboTumku:
— [Houent kad. POTOM Congatkus B. C.

OuddepenHLiipoBaHHbIH 3ayeT: 6 cemecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-2 TOTOBHOCTBIO TIPOBOAUTE KCIIEPUMEHTHI T10 L o/mkeH 3HaTb OCHOBBI IIOCTPOEHUS
3a/laHHOM MeTOJVKe, aHa/IM3UPOBATh MporpamMM M MeTOJYK UCC/IeZJlOBaHUM,
pe3y/bTaThl, COCTAB/ISATH 0030PbI, OTUETEI OCHOBBI CTaTUCTHUYECKOM 00paboTKH

pe3y/bTaToB 3KCIIepUMeHTa MpaBu/Ia
ohopM/IeHHs pe3y/IbTaTOB SKCIIEPUMEHTA. ;
ITo/mkeH yMeTh TOHUMATh ITPOrPaMMBbl U
METO/IMKU UCC/IeJ0BaHUH, TIPOBOJUTD TI0
HUM 3KCTIePUMEHT, TIPOBO/IUTh
CTaTUCTHUUECKYI0 00paboTKy ¥ 0(hOpMISTh
pe3y/bTaThl IKCIIEPUMEHTA.;

IToyKeH Ba[ieTb COBPEMEHHBIMHU
Cpe/iCTBaMH PACUYETOB, CTAaTUCTUUECKON
06paboTku 1 ohopmIeHHs
9KCIIePUMEHTA/IbHBIX JIaHHBIX.;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHWUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicOoKuH | ObnazmaeT dakTrueckumu | ObaaeT fyuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM
Xoportio (6a30Bbiii | 3HaeT (GakThl, NpUHIUIEIL, |O6/MagaeT qUara3o0HOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu oripeZie/ieHHBIX TIP00JIeM B | IPUCTIOCcabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3ajay

2 Peamu3anus KOMIIETeHI[UIH

2.1 Komnerenpusa ITK-2
[IK-2: TOTOBHOCTBIO MPOBOAWUTH SKCIIEPUMEHTHI 110 3aZ@HHOM MeTO[MKe, aHaJIu3UpOBaTh
pe3y/bTaThl, COCTAB/ISATH 0030PbI, OTUETHI.
st bopMUpOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TANOB. DTarbl GOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Tb3yeMbIe CPeZICTBA OLeHUBAHUS

HCClieIoBaHMI, OCHOBBI
TpoBe/ieHUst
HCCJIeJOBaHMM 110
3a/laHHON MEeTOJUKe;
OCHOBBI CTaTUCTHUYeCKOU
00paboTKH U aHa/M3a
pe3y/ibTaToB
WCC/IeJ0BAaHUM; MpaBUIa
odopmienust 0630poB 1
OTYETOB.

HCC/IeJOBaHUM 1
TIPOBO/IUTh UCCJIeI0BAHKS
T10 3a/IaHHON MeTO/IMKe;
TIPOBO/IUTH
CTaTUCTHUYECKYIO
00paboTKy u
aHa/M3UPOBaTh
pe3y/bTaThl
HCCJIeJOBaHUM;
COCTaBJISITb 0030DPHI U
OTYETEI.

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OCHOBBI [IOCTPOEHUS pa3pabarkiBaTh HaBbIKaMU MOCTPOEHUS
3TaroB MporpamMM U MeTOJIUK MpPOrpaMMbl U METOAUKH | IPOrPaMM U MEeTOJUK

WCC/IeIOBaHUM, HaBbIKaMH
TIpoBe/ieHUst
HCC/IeJOBaHUM 110
3a/laHHOM MEeTO/IVKE;
HaBBbIKaMU
CTaTUCTUYECKOU
06paboTKu 1 aHa/M3a
pe3y/bTaToB
WCCIIeIOBaHUM; HaBbIKAaMHU
cocTaBsieHuHs1 0030pOB U
OTYETOB.

Bunbl 3aHATHI

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocrodTesbHas
paborta;

 IlpakTuueckue
3aHATUS;

* JlaboparopHsbie
3aHATUS;

* Jlekuuu;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
3aHATHS;

* (CamocTodTenbHas
paborta;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* Ortyet no
WH/IUBUyaIbHOMY
3a/laHUIo;

* Brictyninenue (Jokaaz
) Ha 3aHAATUY;

* uddepeHLIIPOBaHHBI
U 3auer;

* Otyer no
VH/IUBUZyaIbHOMY
3a/]aHUIo;

* BeicTymuienue (goknaz
) Ha 3aHATUY;

* [uddepeHIMPOBaHHbI
U 3aueT;

* Otuet no
WHVBUYaTbHOMY
3a/]aHUIo;

* Brictynnenue (goknazn
) Ha 3aHSITHY;

* uddepeHLPOBaHHEI
U 3aueT;

dopMy/nvMpoBKa TOKasaTeseldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B

Tabmurie 4.
Tabnuiia 4 — IToka3aTesid M KpUTEPHUM OI[eHMBAHMsI KOMIIETEHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnagets
OminuHo * BCEMM HEOOXOJUMbBIMHU

(BBICOKHMI YPOBEHbD)

* yCIHeLIHOoe U
CTPYKTYpPUpPOBaHHOE
3HaHHe OCHOB
MOCTPOEHUSI POTPaMM U
MeTO/IMK UCC/IeOBaHUI
Y OCHOB TIPOBe/IeHUsI
HCC/leJOBaHUM 110
3aIaHHON MEeTOZMKE;

* yCrHeliHoe U
CTPYKTYPUPOBaHHOE
3HaHHe OCHOB
CTaTUCTUUEeCKOU
00paboTKu U aHa/M3a
pe3y/nbTaToB
HCCJIe/JOBaHUM;

* yCIHeLIHOe U

* rpaMOTHa U
CUCTEeMaTU31MPOBaHO
COCTaB/ATb 0030pbI U
OTYETHI;

* TrpaMOTHA U
CUCTEeMaTU3MPOBaHO
pa3pabarhiBaTh
TIPOTPaMMbI U METOJJUKHU
WCC/Ie[JOBAaHUM U
KOPPeKTHO TIPOBO/IUTh
WCC/IeJOBAHUS T10
3a/laHHON MeTO/VKe;

* TrpaMOTHA U
CUCTEeMaTU3MPOBaHO
TIPOBO/IUTh
CTaTHCTUYECKYIO

HaBbIKaMHU TIOCTPOEHUSI
MpOrpamMM U MeTOJUK
HCC/IeJOBaHUM, BCEMU
Heo0X0JUMBIMU
HaBbIKaMH TIPOBe/IeHUST
HCCieJOBaHUM T10
3aIaHHON MEeTOJIMKE;

* BCeMHU HeoOXOUMBIMU
HaBbIKAMHU

CTaTUCTHYe CKOU
00paboTKu 1 aHaM3a
pe3y/ibTaToB
HCClie/JOBaHUM;

* BCeMHU HeoOXOUMBIMU
HaBbIKAMH COCTaB/IEHUS
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CTPYKTYpPHUPOBAHHOE 006paboTKy 1 0030pOB 1 OTUETOB;
3HaHWe MpaBUI aHa/IM3UpOBaTh
othopmieHust 0630pOB U | pe3y/bTaThl
OTUéTOB; WCC/IeIOBaHU;
Xopomwo (6a30BeIiA | e YCIIeLIHOE HO He * I'paMOTHa HO He * OCHOBHBIMHU HaBbIKaMH
YPOBeHb) CTPYKTYPHUPOBAHHOE CHMCTeMaTU3HUPOBAHO MOCTPOE€HMS NPOrpamMm U
3HaHHe OCHOB pa3pabarbiBaTh METOAMK UCC/Iel0BaHUM,
TIOCTPOEHUSI IPOTPaMM U | TIPOrPaMMbI U METOAUKH | OCHOBHBIMU HaBbIKaMU
MEeTOAUK MCC/IeJOBaHUI HCC/ieJOBaHUM U TIPOBe/IeHUst
Y OCHOB TIPOBe/|eHUs KOPPEKTHO MPOBO/IUTH WCCJIeIOBaHUM 110
HCC/IeJOBaHUM 10 HCC/IeJOBaHUS T10 3a/IaHHON MeTO/IMKE;
3a/laHHOM MEeTOJVKE; 3a/laHHOU MEeTO/IVKeE; * OCHOBHBIMU HaBbIKAMU
* yCIelIHOe HO He * IpPaMOTHA HO He CTaTUCTHUYeCKOU
CTPYKTYpPHUPOBAHHOE CUCTEMaTU3HMPOBAHO 00paboTKH 1 aHa/M3a
3HaHWe OCHOB TIPOBOAUTh pe3y/ibTaToB
CTaTUCTUYeCKOU CTaTHCTUYECKYHO WCCreJOBaHUM;
00paboTKU U aHa/M3a 00paboTKy 1 * OCHOBHBIMH HaBbIKAMU
pe3y/ibTaToOB dHa/TM31UPOBATh COCTaBJ/IeHUYAd o630po]3 u
WCC/IeIOBaHUM; pe3y/bTaThbl OTYETOB;
* yCIIeLIHOe HO He HCCJIe/JOBaHMA;
CTPYKTYPUpPOBaHHOE * IpPaMOTHA HO He
3HaHWe TPaBU CUCTEeMaTU3MPOBaHO
odhopmieHust 0030pOB U | COCTAB/ISATH 0030DPHI U
OTYETOB; OTYETHI;
YnoBieTBoOpuTeibH | ¢ (a30Bbie 3HAHMS OCHOB | * pa3pabarbiBaTh * HaBBbIKAMHU ITOCTPOEHUS
0 (1IOporoBeIN IIOCTPOEHU MPOrpaMM U | MPOEKTHI IIporpaMMm U IIPOEKTOB IIpOrpaMM U
YPOBEHb) MEeTO/JIMK UCC/IEJOBaHUN | MeTOAUK UCC/eJOBaHUMN MeTO/JIMK UCCJ/IeOBaHUMH,
Yl OCHOB TPOBe/IeHUsI Yl IPOBOJUTh HaBbIKaMU MPOBe/IeHHs
WCC/IeIOBAHUM 110 WCC/IeI0BaHUS 110 WCCJIeIOBaHUM 110
3aIaHHOM MeTOIMKe; 3a/IaHHOM MeTO/IMKe TI0/l | 3a/laHHOM MEeTO/IHKE;
¢ Da30BbIe 3HAHWS OCHOB | PYKOBOZCTBOM * HaBLIKAMH
CTaTUCTUUECKOU KBa/IM(ULMPOBAHHOIO CTaTUCTHUYeCKOU
00paboTKH 1 aHa/M3a CrerraIncTa; 00paboTKHu 1 aHa/mM3a
pe3y/abTaToB * TIPOBOAUTH pe3y/ibTaToB
HCCJIe/JOBaHM; CTaTUCTUYECKYHO HCCJIe/JOBaHUM;
* 0a30Bble 3HAHUS 00paboTKy u * HaBbIKaMH
ripaBu/I opopmIeHUsT dHa/IN3MPOBATb cocTapieHus1 0630poB U
0630p0B U OTUETOB; pe3yJibTaThbl [IPOEKTOB OTYETOB;
VICC/Ie[JOBAaHUM TIO],
PYKOBO/ICTBOM
KBa/TU(PUI[MPOBAHHOTO
CreLyaaucTa;
* COCTaB/IATH 0630PbI U
TIPOEKThI OTUETOB TIOJ
PYKOBOZICTBOM
KBa/TM(UI[POBAaHHOTO
CreLMauncTa;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKUW 3HaHWM, YMeHHH, HaBBbIKOB W (WJIM) OIbITa
JleSTe/IbHOCTH, XapaKTepu3yIOLUX STanbl ()OPMHUPOBAaHUSI KOMIIETEHLIMM B TpoOLlecce OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIeM COCTaBe.
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3.1 Tembl MHAUBUYaA/TbHBIX 3a/JAHUH
— B cooTBeTCTBMM C UWHAWBUAYATbHBIMUA 3aZladaM{d TPYMIOBOTO TMPOEKTHOTO O0yYeHUst
(https://gpo.tusur.ru)

3.2 Temnbl JOK/1a/10B
— B COOTBeTCTBMM C TeXHUUECKHMM 3aJjaHheM, KaleHZJApHbIM IUIaHOM W WHAWBUJYaTbHBIMU
3aJlayaMu TPYIIIOBOro rpoekTHoro obyuenus (https://gpo.tusur.ru)

3.3 Bonpocsl guddepeHPOBAHHOIO 3a4eTa
— B cooTBeTcTBUM C UWHAWBUJAYAJbHBIMUA 3aZladaMyd TPYMIOBOTO TPOEKTHOTO OOyYeHUst
(https://gpo.tusur.ru)

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHusT 3afiau 00y4yeHUs] UCIIONb3YIOTCS CIeAyIoIre
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIpefessolyue NpOoLefypbl OL[eHWBaHUSl 3HAaHUM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[UMX 3Tanbl (OP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMMbl.

4.1. OcHoBHas UTeparypa
1. Cratuctuueckre metoabl 06paboTKH: YuebHoe MeToauueckoe rocobue / CmupHoB I. B. —
2012. 107 c. [DnekTpoHHbI pecypc] - Pexxum gocryna: https://edu.tusur.ru/training/publications/1791,
CBOOOHBIM.

4.2. lonoHUTe/IbHAA IMTepaTypa
1. MogenmupoBaHre ¥ ONTUMM3AIMs  TeXHOJIOTWUeCcKuX TiporieccoB  POC:  YuebHoe
MeTouueckoe nmocobue / CmupHoB I. B., CmupHoB /[. I. — 2012. 99 c.. [9neKkTpoHHbI! pecypc] - Pexxum
pocryna: https://edu.tusur.ru/training/publications/1795, cBob60gHBIIH.

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. OkcnepuMeHT: IUIaHWpOBaHWe, IIpOBeJeHHe, aHaau3: MeToguyeckue yKasaHUs 10
OpraHu3alMi CaMOCTOSITe/TbHOM paboThl /i1 MarvCTpPOB HarpaB/ieHus moarotopku: 11.04.03 —
KoHcTpyrpoBaHve U TeXHOJOTHS 37eKTPOHHbIX cpelcTB / O3epkuH . B. — 2015. 9 c. [D1eKTpOHHBIM
pecypc] - Pexxum goctymna: https://edu.tusur.ru/training/publications/5035, cBOGOJHBIT.

2. DOKCIIepvMeHT: [UlaHUMpOBaHWe, T[poBeleHue, aHaiu3: MeToauueckue yKasaHWUs I10
BBITIOJTHEHUIO ~TIPAaKTUYeCKUX pabOT /s MarucTpoB HampaeieHusi rmoarotoBku: 11.04.03 -
KoHcTpyrpoBaHve U TeXHOJOTHS 37eKTPOHHbIX cpelcTB / O3epkuH . B. — 2015. 8 c. [D1eKTpOHHBIM
pecypc] - Pexxum gocrtymna: https://edu.tusur.ru/training/publications/5034, cBo60JHBIT.

3. OKCIIepvMeHT: [UlaHUMpOBaHWe, T[poBeleHue, aHaiu3: MeToauueckue yKasaHWUs I10
BBITIOJTHEHUIO  JIabOpaTopHbIX pabOT /s MarucTpoB HaripaBieHuss moxaroroBku: 11.04.03 -
KoHcTpyrpoBaHue 1 TeXHO/OTHsI 31eKTPOHHbIX cpeAcTB / O3epkuH /. B. — 2015. 11 c. [DneKTpoHHbIM
pecypc] - Pexxum gocrtymna: https://edu.tusur.ru/training/publications/5033, cBOGOJHBIT.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTeMbI
1. https://edu.tusur.ru
2. http://e.lanbook.com
3. http://elibrary.ru
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