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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
IInaHupoBaHue 3KCrIepUMeHTa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

Hanpaenenwe  mogrotoBku  (cnemmanbHoCcTh):  10.05.03  WuHdopmanuoHHas  0e30MacHOCTH
aBTOMATHU3UPOBAHHBIX CHCTEM

HanpaBnenHocts (poduiis): MHpopmanuoHHas 06e301acHOCTh aBTOMAaTH3HMPOBAHHBIX 0aHKOBCKHUX
CHUCTeM

dopma obyueHus: OUHas

dakynbretr: @B, @akynbTeT 6€30MaCHOCTH

Kadenpa: KUBIOBC, Kadeapa kKommiekcHod wuHGOpPMAIHOHHOW 0€30MacHOCTH 3/IEKTPOHHO-
BBIUUC/IHTE/IBHBIX CHCTEM

Kypc: 3

Cemectp: 5

YueOHbIi 171aH Habopa 2016 roga

PacripezsienieHre pabouyero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp Bcero EvHunb
1 Jlekumu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 | JlaboparopHbie pabOThbI 36 36 YyacoB
4 Bcero ayauTOpHBIX 3aHITUM 108 108 yacoB
5 CamocTosiTesibHast paboTa 108 108 yacoB
6 Bcero (6e3 3k3ameHa) 216 216 4acoB
7 OG6111ast TPYZI0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OuddepeHLiipoBaHHbIH 3a4eT: 5 ceMecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 oT« 4 » 3 2017 1

JINCT COTJIACOBAHUM

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH

(cmetmaneHOCTH)  10.05.03  MHbopmarmoHHass  0e30MacHOCTb  aBTOMAaTU3UPOBAHHBIX

CHCTEM,

ytBepxkaeHHoro 01 mekabps 2016 roga, paccMoTpeHa W yTBep)K[eHa Ha 3acefjaHUd Kadeapbl «___ »

20__ ropa, npoToko/ Ne

Pa3paboTumku:
notieHT Kadh. KWB3BC E. M. 1aBbIfj0Ba

3aBeayromumii obecreunBarolei Kad.
KNBSBC A. A. IlTenynaHoB

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan @b E. M. [laBbigoBa
3aBenyroluii BeIMycKaroiieit kag.

KNB3BC A. A. lllenyniaHoB
OKCIePThI:

HupekTop LleHTp cucTeMHOro
[IPOEKTUPOBAHUS A. A. Kones
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbio auciuruiiHbl «[11aHUPOBaHUe SKCTIIEPUMEHTa» SIB/SeTCss 00yueHHe CTYIeHTOB TIPUHIUIIaM
VICII0/1b30BaHMsl HAyYHbIX METOZ0B IIPOBe/ieHHs aKTUBHOI'O M ITaCCUBHOI'O 3KCIIEPUMEHTOB.

1.2. 3agauM JUCIHUILIMHBI

- Hay‘—II/ITb pemiaTk 3a[duu pa3pa60TKI/1 KOHCTPYKL[I/Iﬁ N WX TEXHOJIOTUYUECKHUX IIpoLecCoB
MPOM3BOACTBA CTPOrMM MaTeMdTHUUECKHUM HyTéM.

2. Mecro aucuuniussl B crpykrype OITIOII
HMucturuivHa «[TnanupoBadue skcniepuMenTa» (b1.B./IB.1.1) otHocuTcs K 670Ky 1 (BapuaThBHas
YacThb).
[pepiecTByOIMMMY  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCS
c/leiyrolye AUCUUIUIMHBL: CUCTeMHBbIM aHau3, Teopyst BepOSTHOCTeN U MaTeMaThUuecKasi CTaTUCTHKA.
[TocnepyromyMy  JUCLUIIMHAMU  SBJIAIOTCA:  MoJenupoBaHve — aBTOMAaTHM3UPOBaHHBIX
VMH(POPMaLMOHHBIX CUCTEM.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— OIIK-2 crocoOHOCThIO KOPPEKTHO TMPUMEHSATh TIPU pelleHrnH TpodeCcCHOHANIbHBIX 3ajau
COOTBETCTBYIOIIIMMA MaTeMaTU4yeCKWil —armapar aireOpbl, TeoMeTpuM, [JWCKPeTHOW MaTeMaTUKH,
MaTeMaTH4eCKOro aHaau3a, TeOpUM BepOSATHOCTeM, MareMaTW4eCKOW CTaTUCTUKM, MaTeMaruyecKou
JIOTUKY, TEOPUU aJrOpUTMOB, TeOpUH MH(OPMaLMM, B TOM UMC/e C UCIOIb30BAHUEM BbIYMC/IUTEBHON
TeXHUKY;

B pesynbraTe nsyuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaThb TeOpeTMYeCKUM MaTepuall o NOJrOTOBKe JKCIIepUMeHTaIbHOI0 UCC/Ie0BaHuUs

— yMmeThb oOmpefesaiTh 00beM HeOOXOJUMBIX TEeCTOB U KOHTPOJIBHBIX 3KCIIEPUMEHTOB,
pa3pabarbiBaTh METOAWKWA WCIIbITAHWM, TIPUMEHSITh CYIeCTBYHOI[Me WHCTPYMeHTa/IlbHble Cpe/iCTBa
CTaTUYeCKOTro M TMHAMUYeCKOTO aHa/lr3a POrpaMMHOr0 obecrieueHus, Cpe/iCTBAa MOHUTOPUHTA U ayUTa
0e3011acCHOCTH;

— BJIafeTh COBPEMEHHBIMH MeToJaM{d 00pabOTKM pe3ysbTaToB 3KCIIEPUMEHTOB [Jisi OLIeHKH
T10/I-HOTBI Y I0CTOBEPHOCTU HUCIIBITAHUM.

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJWHMIILI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero uacos CemecTpsl
5 cemecTtp
AynuTopHbIe 3aHATHS (BCETO) 108 108
Jlexuuu 36 36
ITpakTryeckue 3aHSITHS 36 36
JlabopartopHbie paboThI 36 36
CamocrosiTenbHasi paboTa (Bcero) 108 108
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 36 36
[TpopaboTKa IEKIIMOHHOTO MaTepuasna 3 3
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMHUHapaM 69 69
Bcero (6e3 3k3ameHa) 216 216
OO0111ast TPYJOEMKOCTD U 216 216
3aueTHble EquHUIIBI 6.0 6.0
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5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI U BUBI 3aHITUNA

. } =
A o
= 5 t}
= O < ~ (9]
T T e [ = S
& =¥ & 8 T 4 S
ISJ o] 2] ° g = 5
s @ % G g = =
= =2 3]
Hassanus paszenoB JUCLIUIIIMHBI g 5 a 5 o Q % =
S 5 = & g o = 5
~ I3} o (& B o E
3 =5 E m & S 2
:4 S O =) S
5] O =t
3
O
5 cemecTtp
1 BBesieHve B ryiaHMpPOBaHUe 4 4 0 7 15 | OIIK-2
5KCIIepUMEHTa
2 CTaTUCTUUeCKHEe TUIOTe3bI 12 4 8 30 54 | OIIK-2
3 CTaTuCTUUeCKUI aHaIu3 12 20 12 38 82 |OIIK-2
4 TTocTpoeHue 1niaHa KCIIeprMeHTa 8 8 16 33 65 |OIIK-2
Wroro 3a cemecTp 36 36 36 108 216
Wtoro 36 36 36 108 216
5.2. Coaep)kaHue pa3/je/ioB AUCHUIUIUHBI (M0 JIeKIUAM)
Copep>kaHuye pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpYBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Cozpep>XaHue pa3zieioB AUCHUTUIMH (TI0 JIEKI[USIM)
v L 5
B hH <
g 3
CopeprkaHyve pasziesioB JUCLIAIIIVHBI 110 =] > T
HasBanus paszenos ACP pasa AHED g7 o E
JIEKLIUSIM s g g
S8 g =
=Y g g
H
5 cemecTp
1 BBefieHue B IJIaHUpOBaHUe Hensb6e)xHOCTh MpUMeHeHUs PU 4 OIIK-2
3KCIepUMeHTa MPOEKTUPOBaHUM U MPor3Bo/CcTBe DBC
5KCIIePUMeHTAa/IbHbIX MEeTO/I0B
vccnenoBaHust. CUCTeMHBIN NMOAX0[ K
aHa/mM3y SKCrepUMeHTabHbIX JaHHbBIX.
WNHuTepripeTarjysi pe3yabTaToB
SKcriepuMeHTa. [1acCMBHBIN M aKTHBHBIN
5KCIIePUMEHTBHI.
Ntoro 4
2 CraTUCTUYeCKre TUIOTe3kl Ycnosus nonyuenus Mmogenu. TouHOCTb 12 OIIK-2
MoziesivpoBaHus. [locTaHoBKa 1
00paboTKa sKCreprMeHTa.
HocTtoBepHOCTh pe3ynbTaToB. [IpoBepka
CcTaTUCTUUeCKUX runote3. Kpurepuu
nipoBepKu. BeiOOpkI TapameTpoB
OMTUMM3ALIUU U UCCielyeMbIX (haKTOPOB.
MeTo/, 5KCIIepTHBIX OLIEHOK.
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HToro

12

3 CraTuCcTUUeCKHUM aHa/In3

YcnoBue nipoBefieHrs IaCCUBHOTO
sKcriepuMenTa. [TpunHLunb mogbopa
MozieJiel pacipe/iesieHus: CTy4YalHbIX
Be/TMUMH. MeToib1 00paboTKH
pe3y/IbTaTOB HCIIbITaHUM.
CraTucThuecKre BbIBO/bI U OLIEHMBaHUe.
MeTo/, MaKCHMaJILHOTO TIPaB/0NIoA00us
J/1s1 OLIeHKY TlapaMeTpOB pacrpeziesieHusl.
MeTop aucrniepCMOHHOIO aHav3a.
VckitoueHre HeCyl11[eCTBEHHO BJTUSIIOLMX
Ha rporiecc gakTopoB. Panzomusarys ¢
orpaHuuenusiMu.MeTo[
KOpPeJISILIMOHHOI0 aHa/In3a.
OmnpefeneHrie B3aMMOCBS3aHHBIX
rapaMmeTpoB.MeTo/, perpeCCHOHHOIO
aHanu3a. [locTpoeHue cTraTucTUUeCKUX U
JMHaMUUeCKUX MOJeiel MpoLeCCoB.

12

Htoro

12

OIIK-2

4 TlocTpoeHue 1y1aHa SKCIIepUMeHTa

MeTopb! oNTMMU3aLY TapaMeTpOB
OTKJIMKA B 3aBUCUMOCTH OT
BO3/IeUCTBYIOIUX (pakTOpOB. [TomHbIM
(akTOpHBIM 5KcriepuMeHT. CBOWCTBA.
[pob6Hbiti haKTOPHBINA IKCTIEPUMEHT.
Hacs1iennsle nanel. Kpurepuu
ONTHMAa/bHOCTY I71aHOB. 11aHbl BTOpOro
nopsigka. OTcenBaroIe SKCIIepUMEHThI

HToro

8

OIIK-2

Wroro 3a cemecTp

36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00eCneurnBalIUMH (MPeAbIAYIMMHI)

4 o0ecrnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA

Pa3ziesibl JUCHIATIIMHBI U MEXXAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreunBaromMu (TpeabIIyIuMKu) 1

obecrieuriBaeMbIMH (T10C/IeAYIOIIMMUI) JUCLIMTIIMHAMMU TIpe/iCTaB/eHbl B Tabuile 5.3.

Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

HavmeHoBaHMe IUCLIUTIIMH

Ne pa3zenoB JaHHOM AUCLIUIIMHEI, 1711 KOTOPBIX
HeoOXoIMMOo n3yueHre 00eCTieunBaroLuX U
obecrieunBaeMbIX AUCLIUTTMH

VMH(OPMaLMOHHBIX CUCTEM

1 2 3 4
[IpegecTByromMe AUCLUATIUHBI
1 CructeMHbIV aHaU3 +
2 Teopuist BepOSITHOCTeM U MaTeMaTHyeCcKast N + + +
CTaTUCTHUKA
[Tocnenyrolye JUCLUATIIMHEI
1 MogenvpoBaHre aBTOMaTU3MPOBaHHbBIX N N

5.4. CooTBeTCTBHE KOMIIeTEeHI{ M, ()OpMIPYyeMBbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN

npeicTaB/ieHo B Tabmure 5.4
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Tabma 5.4 — CoOTBeTCTBHe KOMIIETeHIIMA W BUAOB 3aHATWYN, (OPMUDPYEMBIX TIIPU W3yUeHUH

UCLIUTIJIUHBI
Bunp! 3aHATHI
= = =
= <A o
= 5 O
= = Q [}
= T 'S a.
= = a u:
o o
& =2 S 3 o @OpMBI KOHTPOJIS
= < 5 T =
= g o 5) =
=) = 5 = &=
N4 = © S
E =% =
i o o
[a+] O o
5 = :
@)

OIIK-2 + + + + OTuert no
WHAUBUAYaTbHOMY
3aganuto, Orpoc Ha
3aHATUSIX

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUs
He mipegycmotpeno PYII

7. JIabopaTopHbIe padoThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabsuma 7. 1 — HaumeHoBaHHe 1ab0paTOPHBIX paboT

v L s
= a4 =
3 = =
=z £ 5
6 6 s o =
Hassanus paszenos HanmeHnoBaHue nabopatopHbix paboT g S
=
= o=
A o 2
= S
5 cemecTp
2 CraTUCTUYeCKHe TUII0Te3bl Kpurepuu, runoressl, 8 OIIK-2
Nroro
3 CraTucTUueCcKui aHamu3 omnpe/ieJieHUe TUTIa pacripejeneHus Ha 12 OIlK-2
OCHOBaHWY NPOBE/IeHHBIX
9KCIIepUMEeHTOB
Nroro 12
4 TTocTpoeHue TyIaHa SKCTIEPUMEHTa | OTIpeie/ieHre TPaHuUL] 00/1acTy, 16 OIIK-2
IIOCTpOEHUe IIaHa IKCIIepYMeHTa,
orpeie/ieHUe a/|eKBaTHOCTH,
JIOCTOBEPHOCTHU
Nroro 16
Wtoro 3a cemecTp 36

8. ITpakTUueckue 3aHATHS (CeMUHAPHI)
HanmeHoBaHMe TIpaKTUUeCKUX 3aHSTHH (CeMUHApOB) TIpUBeieHo B Tabsuie 8.1.
Tabmuia 8. 1 — HanMmeHoBaHMe MPaKTHYeCKUX 3aHATUMN (CeMUHApPOB)

HaumeHoBaHMe TIpakTUUeCKUX 3aHSATUI

HasBaHust pa3zenos
(cemrHapoB)

q
dopmMupyeMbie
KOMITeTeHLIUU

Tpyn0eMKOCTb,
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5 cemecTp

1 BBefieHue B IJlaHUpOBaHUe Kputepuu nipoBepku CTaTUCTUUECKUX 4 OIIK-2

3KCIIepUMeHTa TUIIOTe3
Htoro 4

2 CraTuCcTuyeCcKre TUrnoTe3bl MeToz MaKCUMaJTbHOTO TIPaB/OIIO[00MsT 4 OI1K-2
Ntoro 4

3 CTaTuCTUUeCKUM aHaIu3 JvcriepcMoHHBIN aHAN3 8 OIIK-2
KoppensimuonHsii aHamms 2
PerpeccuoHHbIl aHaMU3 10
Nroro 20

4 TTocTpoeHue 1y1aHa KcriepuMeHTa | [TosHbIN (haKTOPHBINM SKCITIepUMEHT 8 OIIK-2
Htoro

Wtoro 3a cemecTp 36

9. CamocTosiTe/IbHas1 padoTa
Buzpl camocTosiTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TpeJCTaB/eHbl B
Tabmuie 9.1.
Tabmuua 9.1 - Busibl caMOCTOSITe/TbHOM paboThl, TPYI0€MKOCTb U (JOpMHUpyeMble KOMITeTeHL[UH

) ¢ =
= a =
o = 0
o Q U T
Bugel camocTosATenbHOU = > T
Ha3BaHus paszenos QE_, = =y @opMBbI KOHTPOJISA
paboTbI 3 s
S8 g =
=¥ Qo 2
= o
5 cemecTp
1 BBegeHue B IToaroroBka K 6 OIIK-2 Onpoc Ha 3aHITUAX
TJIaHUPOBaHUe MpaKTUYe CKUM 3aHSATUSIM,
5KCIIepUMEHTa ceMHHapam
ITpopaboTKa JIeKIIMOHHOTO 1
Marepuasa
Ntoro 7
2 CrartucTuyeckue [ToaroroBka K 21 |OIIK-2 Ornpoc Ha 3aHATUSIX,
TUTIOTE3bI MpaKTAUYe CKUM 3aHSTUSIM, Otuet 1o
ceMHHapam VHJVBU/lyaJIbHOMY
HU
ITpopaboTKa JIeKIMOHHOTO 1 3a/laHMIo
Marepuasa
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
Ntoro 30
3 Craructuueckuii aHanu3 | [ToaroroBka K 26 |OIIK-2 OrtueT 110
MpaKTUYe CKUM 3aHATUSM, VHJVBU/lyaJIbHOMY
ceMHHapam 3a/1aHUI0
[TpopaboTKa JIeKLIMOHHOTO 0
Marepuasa
OdopmeHre OTUETOB T10 12
naboparopHbIM paboTam
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Utoro 38
4 TTocTtpoeHue niaHa [ToaroroBka K 16 |OIIK-2 Ortuer 1o
3KCIeprMeHTa MPaKTUUeCKUM 3aHSITHSIM, VHVBU/1yaJIbHOMY
ceMHHapaMm 3a/laHUI0
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
OdopmreHrie 0TUETOB 110 16
nabopaTopHbIM paboTam
Nroro 33
Wtoro 3a cemecTp 108
Ntoro 108
10. KypcoBasi padora (nmpoekT)
He npegycmorpeno PYII

11. PeriTMHrOBas cUCcTEeMa AJIA OLI€HKH YCII€eBdA€MOCTH CTYA€HTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuua 11.1 — BajuibHble OLIEHKU i/ 3/1eMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcumanbHbIN MakcumasbHbIN
DieMeHThI yueOHOMH Oasu1 3a mepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU Mexay 2KT u Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
5 cemecTp
Onpoc Ha 3aHATUSIX 8 6 10 24
Ortuer no 12 24 40 76
WH/JVBU/lyaJIbHOMY
3a/laHUIo0
Wtoro Makcumym 3a 20 30 50 100
Tepuoz,
Hapacraroym utorom 20 50 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnura 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha aary KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymmMbl 0asiioB B TPAAULIMOHHYIO U MEXKIYHAaPOAHYIO OLIeHKY IpeCTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
5K3aMeH
5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
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85 -89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D ( )
OBJIETBOPUTEILHO
3¢ Y ) 65 - 69 4 P
7IOB/IETBOPUTENBHO) (3aUTEHO
y P 60 - 64 E (mocpezncTBeHHO)
2 (HeyROB/IETEOPUTEILHO) (He Hwxe 60 6asioB F (HeyzmoBieTBOpUTEJILHO)

3aUTEeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEparypa
1. Pemernukor M.T. TlnaHupoBaHHe >KCTIepUMEHTa M CTAaTHCTHYecKass 00paboTKa JaHHBIX.
YuebHoe nocobue. — Tomck: ToOMCKHIA TOC.YH-T CUCTeM yTipaB/ieHus U paanuoiekTponnky, 2000 r. 232 c.
(Hasmmume B 6ubmmorteke TYCYP - 38 3k3.)

12.2. lonosHMTe/IbHAA IMTeparypa
1. Cepadunosuu JLII. [TnaHrpoBaHKe 3KCriepuMeHTa: YuebHoe mocobue. — Tomck: M3a-Bo B-
Crniektp, 2006. — 128 c. (Hamuune B 6ubmoreke TYCYP - 129 3K3.)
2. umuH A.A. TeopeTuueckrie OCHOBBI KOHCTPYUPOBaHusl, HajexXHOCTH OBA. — M.: Paguo u
cBs3b. 1983. - 311c. (Hammume B 6ubmoreke TYCYP - 60 3k3.)

12.3 YuebOHo-MeTOgHUECKHE TT10CO0HS

12.3.1. O6s3arebHbIe YUeOHO-MeTOfHUECKHE T0Co0Hs

1. Meroauueckue YyKa3aHHsI K TIPaKTUUeCKMM 3aHATHUSM U CAMOCTOsITeNIbHON pabore.
OnektpoHHbIi  pecypc:  http:/kibevs.tusur.ru/sites/default/files/upload/manuals/metod_sam_pe.pdf,
2014r., 24c. [DnekTpoHHbIT pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/metod_sam_pe.pdf

2. JLII. CepaduHoBuu IlnaHupoBaHve 3kcriepuMmeHTa COOpPHUK JlabopaTOpHBIX paboT AJist
cTygeHToB creruanbHOCTH 210202 «IIpoekTupoBaHue U TexHosorusi OBC» [DneKkTpoHHBIN pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/serafinovich_pe.pdf

12.3.2 YueOHO-MeToAMYECKHE TTOCO0OUA /1A JIMI] C OTPAHHYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHaslbl JIJIsi CAaMOCTOSITe/TbHOM U ayJUTOPHOUM paboThl 00yUaromuxcs
W3 YKC/ia UHBAJU/IOB TIPENOCTaB/SIOTCA B JOopMax, aJallTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPHUATHS UH(POpMaI[WH.

Ji/1s1 UL ¢ HapyUIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B IleyaTHOW (hopMe yBeJIMYeHHBIM LIPU(PTOM.

JI/Is1 UL ¢ HapylLIeHUsIMHU CTyXa:

- B (hopMe 3/1eKTPOHHOTO 10KYMEHTa;

- B IleyaTHOU (opme.

JIJIs1 UL ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B revatHo (opme.

12.4. Pecypcel cetn IHTEpHeT

12.4. ba3bl JaHHBIX, TH)OPMAIMOHHO-CMIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoe odecrneyeHue

http://www.portal.tusur.ru; http://www.lib.tusur.ru — o6pa3oBare/ibHbI TOpPTan YHUBEPCHUTETA;

http://www.iglib.ru - anekTpoHHast uHTepHeT O6HOIHOTEKA;

http://www.biblioclub.ru — mosmHOTEKCTOBASI 3/1EKTPOHHAST OUOMMOTEK];

http://www.elibrary.ru - HayuHast 371eKTpOHHasi OMO/IMOTeKa;

http://www.edu.ru - Be6-caiiT cuctembl (efiepanbHbIX 00pa30BaTeIbHbIX TIOPTAIOB.

http://www.edu.fb.tusur.ru - o6pa3oBare/ibHbINM MOPTas haKyasTeTa 6€30MaCHOCTH.

ek
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH

[nsi  mpoBefieHWs]  JIEKUUOHHBIX  3aHSATUM  WCTONMB3yeTcs  y4eOHO-MCCiieoBaTenbCKast
BBIUKMC/IUTE/IbHAsE JlabopaTopusi, pacriosiokeHHast 1Mo azpecy 634045, Tomckas ob6nacth, . ToOMCK,
KpacHoapmeiickasi ynuia, A. 146, 4 stax, ayg. 401. CocraB obopynoBaHusi: YueOHast MeOenb; JKpaH
paszaBwKHOM - 1 wit.; MynbTumeauiinelid npoektop Benq - 1 wrt.; KoMmnbroTep leKLIMOHHBIM Samsung —
1wT.; Vicrionb3yeTcst MULieH3MOHHOE MPOrpaMMHOe obecrieueHue, TlakeThl Bepcrell He Hike: Microsoft
Windows 7 SP 1, Microsoft Powerpoint Viewer; Vmeercss r1oMellleHrMe [Jisi XpaHeHUs W
npodrIaKTHUeCKOro 00C/Iy>KBaH!sL yueOGHOT0 000pyZ0BaHuSI.

13.1.2. Marepua/IbHO-TEXHHYECKOe o0ecreueHne I NPAKTHYeCKUX 3aHATHH

Onsi  mpoBefeHWs  /1abOpaTOpPHBIX — 3aHATHA ~ UCIIOMB3yeTcs — y4ueOHO-MCC/e/[oBaTebCKast
BBIUMC/IUTE/IbHAs 1abopaTopusi, pacrionokeHHass 1o azapecy 634045, Tomckas ob6nactb, T. TOMCK,
KpacHoapmelickas ynutia, 1. 146, 4 atax, ayn. 404. CoctaB o6opyznoBanust: YueOHast Mebesib; TraceBoard
TS-408L - 1 wrt.; MynstuMeauiiHeii mpoektop Beng — 1 mT.; KomnbroTepsl Knacca He Hke Celeron 2.4
GHz/256Mb/40Gb ¢ mmpokornonocHeIM JocTtyrnioM B Internet, — 4 mr.; Vcnonb3yeTcs JMLieH3MOHHOE
rporpaMMHOe obecrieueHHWe, TakeThl Bepcuer He Hmke: Microsoft Windows XP SP2; Nmeetcs
TIOMellleHre [l XpaHeHUs1 ¥ TPOQUIaKTHUeCKOro 00cTykKuBaHust yuebHOTo 0060pyI0BaHMSI.

13.1.3. MarepuanbHo-TeXHHUYeCcKoe obecreyeHue /jisi 1ab0paTopHBIX pador

Onsi  mpoBefeHusi  /1abOpaTOpPHBIX — 3aHATHM — MCIIONB3yeTcss  y4ueOHO-MCCIe/[0BaTebCKast
BBIUMC/IUTE/IbHAs 1aboparopusi, pacronokeHHass 1o azpecy 634045, Tomckas ob6nacte, I. ToMCK,
KpacHoapwmeiickasi ynvia, A. 146, 4 stax, aya. 405. CocraB obopyznoBaHus: YuebHas Mebesb; [Jocka
MarHuTHO-MapKepHasi - 1 wT.; Kommnbroreps! knacca He Hiwke M/B ASUSTeK S-775 P5B 1965 / Core 2
Duo E6300 / DDR-II DIMM 2048 Mb / Sapphire PCI-E Radeon 256 Mb / 160 Gb Seagate. c
LIMPOKOIOAOCHBIM AocTynioM B Internet, — 18 mr.; Wcnonb3yeTrcss /MLeH3MOHHOE TPOrpaMMHOE
obecrieueHue, makeThbl Bepcuei He HWwKe: Microsoft Windows XP SP3; Visual Studio 2008; Oracle VM
VirtualBox; VMware Player. VimeeTcsi iomeltieHye Jjisi XpaHeHUsI U TIPOPUIaKTUUeCKOTO 00CTy>KUBaHUS
yuebHOTrO 060pyZ0BaHMSI.

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecrneueHUe /I CaMOCTOATE/ILHOU PadoThI
[nst camocTosATe/IbHOM pabOThI MCIONb3yeTcsl yuyeOHast ayauTopusi (KOMITBIOTEPHBIM Kiacc),
pacronokeHHasi o agpecy 634034, r. Tomck, yn. KpacHoapmetlickasi, 146, 2 stax, aya. 204. Cocras
obopyoBaHus: yuebHasi Mebesb; KOMITbIoTephl Kinacca He Hike IIDBM INTEL Celeron D336 2.8I'T'. -
7 10T.; KOMIbIOTephbl ToakmoueHbl K ceth MHTEPHET u o6ecreunBaroT [JOCTYN B 37eKTPOHHYHO
MH(pOpMaL[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/IbHO-TeXHUUYECKoe of0ecreueHune JUCIUTUTHHBI JIJIsi JIUI C OTPAaHUYeHHBIMHU
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qUCHATIIMHEI uljaMu ¢ OB3 oCylecTBIsS€TCS C UCTIOB30BaHUEM CPeJICTB 00ydeHust
00I11er0 U CelUaabHOTO Ha3HAUeHMS.

[lpu oOy4yeHHWM CTyIE€HTOB C HapPyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHUe
3BYKOYCW/IMBAlOLLlel anmaparypbl, MYJbTUMEIUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpeZCTB
nipreMa/miepesiaun yueOHoOW MH(pOpMaIu B AOCTYIHBIX (opMax fjisi CTYAEHTOB C HapyIIeHUsMHU CITyXa,
MOOW/ILHOM CHCTeMbI OOyYeHUsl [/ CTYAEHTOB C WHBaMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayJUTOpPHUs, B KOTOPOM 00yuaroTCsl CTyleHThbl C HapyllleHHeM cjiyxXa, o0opyaoBaHa
KOMIMBIOTEPHOW TEeXHUKOM, ay[JJUOTEXHUKOW, BUAEOTEXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/IbTUMEIUNHOMN
CUCTEMOIA.

[Mpu oOyuyeHUM CTYAEHTOB C HAPYLIIeHUSIMH 3PEHHSAMH T[IPeyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 YUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la7leHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlali/ila Ha SKpaHe) NPy MOMOLLY BU/le0yBeTnunTesiel /s y/la/leHHOTO TPOCMOTpa.

[Tpu o0yuyeHHH CTY[EHTOB C HApyILIeHUSIMH ONMOPHO-BUraTe/IbHOrO ammapara HCTOb3yHTCs
aslbTepHAaTHBHBIE YCTPOMCTBa BBOJa MH(MOpPMAI[MK U Apyryve TeXHUUYecKrhe CpeJCTBa TpHeMa/Triepejaun
yueOHOM MHGOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYAIeHTOB C HapyLIeHWSMU OTMOPHO-ABUraTeTbHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBA/TUJHOCTBIO.
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14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OHJ, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIlel, TIPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii iporpaMMe.

14.2 TpeooBaHus K (POH/Y OLIEHOUHBIX CPE/ICTB /J/IfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH

3/10POBbsI

[nst CTyIeHTOB C WHBaJMAHOCTBIO MPeAYCMOTPEHBI [OIMOJIHUTeIbHbIE OLIeHOUHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPEICTBA OLeHMBAHUS

JUISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bubl 0TIO/HUTENBHBIX OLJeHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHUIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTy,
KOHTDOJIbHBIE PaOOThI

[Tpeumyl1ieCTBEHHO TMCbMEHHast
TpoBepKa

C HapyluieHusIMHU
3peHus

CobeceioBaHe TI0 BOTIPOCaM K 3aueTy,
OTIPOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe pab0ThI, BOTIPOCHI K
3a4eTy

[TpenMy11ieCTBEHHO AUCTAHI[MOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecCTbl, NMCbMEHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocsi Ha MOMEHT TPOBEPKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPEe/ICTB, 8 UMEHHO:

B IeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/JaHus! BCIYX;
Tipe/ioCTaB/IeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBAJIMJHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouenypa OrjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T0 [JUCLIMTUIMHE TpelyCMaTphBaeT
npefjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

ﬂflﬂ JINIY C HAPYII€HUAMMH 3PEHUA:

B (hopMe 3TeKTPOHHOTO [JOKYMEHTa;
B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Jins MIy ¢ HapyImIeHUsIMM cJTyXa:

B (hopMe 3/IEKTPOHHOTO /JOKYMEHTa;
B TeuatHo (opme.

Jinisi Iu1 ¢ HapyLIeHUsIMYM ONOPHO-ABUraTe/IbHOI0 anmnapara:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

[Tpu HeoOXOAUMOCTH AJisi 0OYUAKOIIMXCS C UHBAIMAHOCTBIO MPOLeypa OLeHWBaHUSI Pe3y/IbTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJILKO 3TArloB.
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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/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
IInanupoBaHue 3KCIIepMMeHTa

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HampaBnenwe  mogrotoBku  (cnemmanbHocTh):  10.05.03  WHdopManuoHHas  0e30MacHOCTH
ABTOMATHU3UPOBAHHBIX CHCTEM

HanpasnenHocts (mpoduis): NHdopManoHHas 0e30MacHOCTh aBTOMATH3UPOBAHHBIX 0AHKOBCKHX
cUucTeM

dopma obyueHus: OUHAsA

dakynbretr: @B, PaKkynbTeT 0€30MaCHOCTH

Kadenpa: KUBIBC, Kadeapa kKommiekcHoH WHGOpPMAIHOHHOW 0€30MacHOCTH 3/IEKTPOHHO-
BBIYUC/TUTE/TBHBIX CHCTEM

Kypc: 3

Cemectp: 5

YuebOHbI# r1aH Habopa 2016 rozga

Pa3paboTumku:
— poueHT Kad. KUBSBC E. M. [1aBbijoBa

OuddepeHLiipoBaHHbIH 3a4eT: 5 ceMecTp

Tomck 2017
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-2

CTII0COOHOCTBI0 KOPPEKTHO TIPUMEHSITh TIPU
peliieHUH NpodeCCUOHATBHBIX 3a7iay
COOTBETCTBYIOL[MI MaTeMaTUUeCKWM arrapar

anreOpbl, TeOMeTPUH, AUCKPETHOM MaTeMaTUKH,

MaTeMaTu4eCKOoro aHa/iv3a, TeOpUU
BEpPOSITHOCTEM, MaTeMaTUyeCKOU CTaTUCTUKH,

MaTeMaTh4eCcKOU JIOTUKH, TEOPUHU aJITOPHUTMOB,

TeopUU UHPOPMALH, B TOM UHC/Ie C
VICTI0/Ib30BaHUEM BbIUMC/IUTE/IbHOM TEXHUKU

[lo/mKeH 3HaTh TeOpeTUUYECKUN MaTepuyal
T0 MIOATOTOBKE SKCIIepUMeHTaIbHOTO
WCCTIeJOBaHMS;

[omkeH yMeThb onipeiesisiTh 00beM
HE0OXOJUMBIX TeCTOB ¥ KOHTPOJIbHBIX
9KCIIEPUMEHTOB, pa3pabaThiBaTh METOJUKH
VICTIbITAaHWM, IPUMEHSITh CyILeCTBYIOLE
WHCTPYMeHTa/IbHbIe Cpe/iCTBa
CTaTAYeCKOro U IMHaMHUYeCKOro aHa/i13a

TIPOrpaMMHOTO 00ecrieueHusi, CpeACTBa
MOHHTODUHTIA U ayAuTa 6e30macHOCTH;;
[oiokeH BaieTb COBpeMeHHbIMU
MeToZlaMH 00pabOTKU pe3y/IbTaToB
9KCIIEPUMEHTOB /I/Isl OLIEHKH T10JI-HOThI U
JIOCTOBEPHOCTH UCITbITaHUH. ;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTEePUEB OLIEHWUBAHUS KOMITeTEHIIUM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHWeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUILI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

yPOBEHbB) TIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmoM

0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIO/THEHUSI TIPOCTBIX

3ajay

COOTBETCTBYIOLIMM MaTeMaTHuieCKU

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-2
OITK-2: criocoOHOCTEIO KOPPEKTHO TIPUMEHATh IIPU pelleHnd TpodeCcCHOHaIbHBIX —3ajau
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MaTeMaTUUeCKOro aHajv3a, TeOpUM BepOATHOCTeW, MaTeMaTM4eCKOW CTaTUCTUKH, MaTeMaThueCKOou
JIOTUKH, T€OPUU a/IFTOPUTMOB, TeOpUU UHGOPMALIUU, B TOM YMC/ie C MCIO/Ib30BaHUEM BbIUMC/IUTETbHOMN

TeXHHKHMU.

[7nst bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTb Psifi ITaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBa OLIeHUBAHMUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMbIe CPeZICTBA OL€eHUBAHUS

3KCIIePUMEHTA/ILHOTO
WCC/IeJOBAaHUS AJIsT
peleHus
ripoeccroHaIbHBIX
3a/1au.

CocraB 3HaTb YMmeTb Bnagets
CopepskaHue TeopeTUUeCKU MaTepuas |omnpejensiT 00beM COBpPeMEeHHBIMU MeTO/laMU
3TaroB T0 MO/JTOTOBKE HEeoOXOAUMBIX TECTOB U 00paboTKy pe3ynbTaToB

KOHTPOJTbHBIX
9KCIIePUMEHTOB,
pa3pabaTbiBaTh METOJUKU
WCTIbITAaHUM, IPUMEHSITh
CYILIeCTBYIOL[HE
WHCTPYMEHTa/IbHbIe
CpefCTBa CTaTUUYeCKOro U
JMHAMHYeCKOTO aHa/T|3a
TIPOrPaMMHOTO
obecrieueHusi, CpefiCTBa
MOHUTOPHHTA U ayiUTa
0e30MacHOCTH.

9KCIIePUMEHTOB J1JIsI
OLI€HKH TTOJIHOThI 1
JIOCTOBEPHOCTU
WUCTIBITAaHUH.

Bupp! 3aHaTHM

¢ [IpakTrueckue
3aHATUS;

* JlaboparopHbie
paboTsr;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
paboTsr;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* JlaboparopHbie
paboTsr;

» CamocTosiTe/bHast
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* Ortuer 1o
VHAVBU1YaIbHOMY
3a/]aHMIo;

* Ornpoc Ha 3aHATHSIX;

* uddepeHLIPOBaHHBI
U 3auerT;

* Ortuert no
VH/VBU/1yaIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSX;

* [uddepeHIMPOBaHHbI
U 3auerT;

e Ortuet o
WHAUBUAYaTbHOMY
3a/IaHUIO;

* [uddepeHIIMPOBaHHBI
M 3aUeT;

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

Tabmumie 4.
Tabnuiia 4 — IToka3aTe/id M KpUTEPHUM OI[eHMBAHMsI KOMIIETeHI[MH Ha JTarnax

Cocras 3HaTb YmeTb Bnagets
OrmuHo * TeopeTHuYeCcKuil * onpeessTh 00beM * COBpPEMEHHBIMU

(BBICOKHMI YPOBEHbD)

Marepua’l 1o MoAroTOBKe
9KCIepUMeHTaIbHOTO
WCCTIeJOBaHUS JIJIst
pelLleHUs
nipocecCcroHaNbHBIX
3a/lad Ha
nipodeccroHaIbHOM
YPOBHE. ;

He0OXOUMBIX TECTOB U
KOHTPOJIbHBIX
9KCIIePUMEHTOB,
pa3pabathiBaTh METOAUKU
UCTILITAaHWH, IPUMEHSITh
CYIL[eCTBYIOLIHE
WHCTPYMEHTAa/IbHbIe
Cpe[CcTBa CTaTUYeCKOro U
JMHAMWUeCKOTO aHa/In3a
TIPOrPaMMHOTO
obecrieyeHusi, Cpe/iCTBa

MeTozaMu 00paboTKM
pe3y/bTaToB
9KCTMIepUMEHTOB [I/is
OLIeHKH TTO/THOTBI U
JIOCTOBEPHOCTHU
UCTIBITAHUH.
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MOHWTOPHHTA U ayuTa
0e30I1aCHOCTH. ;

Xoportio (6a30BbIit

* TeopeTUYeCKUu

* orpeensiTh 00beM

¢ HEeKOTOPBIMHU

0a30BOM ypOBHE.;

AWMHaAMHW4YeCKOI'O aHa/IM3a

YPOBEHb) MaTepuas 1o MoJrOTOBKe | HeoOXOJUMBIX TECTOB U MeTo/laMu 00paboTKU
3KCIIEPHMEHTA/IbHOI'O KOHTPOJ/IbHBIX pe3ynbpTaToB
HCC/ieloBaHuA OJ1d 9KCIIEPHMEHTOB, 3KCIIePUMEHTOB [17Is1
peleHys pa3pabarbiBaTh METOAMKY | OLIeHKH J0CTOBEPHOCTH
npogeCCUOHANIBHBIX VICTIBITAHWM, IPDUMEHATb | WCIBITaHUM. ;
3ajla4u Ha IPpOJBHHYTOM CyIljeCTBYIOII[1iE€ CpeJCTBA
YPOBHE. ; MOHUTOPHHIA U ayJUTa

0e30MacHOCTH. ;

YIOBNIETBOPUTE/IBH | ¢ TeOpeTHUeCKUH * TIpUMEHSTh * COBpeMEHHbIMU

0 (IOpOroBbIi MaTepuasl I10 MOATOTOBKE | CYIIeCTBYIOIUE MeToZlaMu 06paboTKM

YPOBeHb) SKCTIEpUMEHTa/IbHOI'0 WHCTPyYMeHTAaJ/IbHbIE pe3yneTaToB
HCC/IeIOBaHMs Ha Cpe/iCTBa CTAaTUUeCKOr'o 1 | 3KCIIEPUMEHTOB.;
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MPOrpaMMHOTO
obecrieueHusi, CpeZicTBa
MOHHUTOPUHTA U ay/uTa
0e30I1aCHOCTH. ;

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
s peany3alidy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /ISl OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTe/IbHOCTH, XapaKTepU3YyIOIMUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpOLlecce OCBOEHHs
oOpa3oBareIbHOM MPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 Tembl MHAUBUYa/TbHBIX 3a/lAHUH

— KonTtponbHast pabota Nel B pe3ynbraTe MpoBefieHHs] SKCTIEPUMEHTA TOYUYeHbI pe3y/IbTaThl
HaO/TIFOleHH TIpU pa3-JIMUHBIX YPOBHSX (hakTopa. Heobxomumo ob6paboTath pe3ynbTaThl HaOMHOAeHUH,
UCTIONb3YS] METOAUKY JUCIIEPCHOHHOTO aHaimm3a ([JA), uToObl TIOATBEPAUTH WIM OTK/IOHHUThH HYJ/IEBYIO
ruriote-y HO. WccienoBanock BivsiHUe 4Kcia 000POTOB BpallleHHsl LIeHTPU(GYTH TIPU HaHeCeHUU CJIOS
(hoTopesucTopa Ha ero paBHOMepHOCTh. HaHeceHue c/i0si poTope3ncTopa OCYIeCTB/SIOCh HA YCTaHOBKe
[I®H-2 Ha cuTanIoBble TMOAIOXKH, MOKPBITbIE METa//IMUeCKUMU I/IeHKaMu. OTK/I0-HEeHUs! TOJILUHbI
csiosi (hoTopesurcTa OT Cpe/iHero 3HaueHUsl TIPU Pa3/IMUHBIX UaCTOTaX BpailleHus LieHTpUGyTru MpuBeieHbI
B Tabnuile: Yacrora BpaieHusi PesynbraTel Habmogenwii 1 2 34 56 7 8 1000 0,16 0,06 0,18 0,22 0,12
0,22 0,20 0,06 2000 0,04 0,12 0,14 0,04 0,06 0,16 0,06 0,08 3000 0,06 0,02 0,06 0,06 0,04 0,04 0,02 0,06
OmnpenenuTsb: BAUsSET WIA He BIUsET YUCI0 000POTOB BpallleHUs [IeHTPU(yTrd Ha PAaBHOMEPHOCTh CJIOS
pesucropa.

3.2 Tembl OIPOCOB Ha 3aHATHUAX
— HeusbexxHOCTb  TIpUMeHeHWss  TIpM  TPOEKTUpOBaHMM W Tipou3BoActBe  OBC
SKCIIepUMEeHTa/bHbIX MeTO[O0B HccaefioBaHus. CHCTeMHBIM TOAXOZ K aHaau3y 3KCIIepUMeHTa/IbHbIX
JaHHbIX. VIHTeprpeTalus pe3y/ibTaToB 3KcriepuMeHTa. [1acCUBHBIN U aKTUBHBIN 3KCIIEPUMEHTHI.
— YcnoBusi monyuenusi mogenu. TouHocTe MogenupoBanus. IloctaHoBka U obpaboTka
JKCIiepuMeHTa. JloCToBepHOCTh pe3ysbraroB. [IpoBepka CcTaTUCTUUeCKUX IUIoTe3. Kputepuu rpoBepKuy.
BrI160pBI TapamMeTpoB ONMTUMH3ALUK U UCCIeAyeMbIX (akTOpOB. MeTo/| SKCIIepTHBIX OLIeHOK.

3.3 Bonpocs! guddepeHPOBAHHOIO 3a4yeTa
— 1. Kakue [gBa mozxoja HCIIONB3YIOTCA AJis1 U3yuyeHuss o0bekToB? 2. OmpeeuTe TOHATHE
skcrieprumenTa. 3. UTo /1e)KUT B OCHOBe 3KcriepuMeHTa? 4. M3 Kakux 3TarioB COCTOUT TIPOBeJleHHE
JKCIIepUMeHTa U 10 KaKWM HarpaB/ieHWsM pa3BUBaeTCsli Teopus 3KcrepumeHTta? 5. UTo Takoe
BBIUMC/IUTE/IbHBIN 9KcriepuMeHT? 6. Kakue pa3fenbl BXOAAT B TEOPUIO CTaTUCTUUYECKUX BBIBOAOB U KaKue
MeTOZbl IPUMEHS-FOTCS /I pellieHus Ux 3a7au? 7. Kakue CyiecTByrOT MeTObl MHOTOMEPHOI'O aHa/v3a?
8. Kakue CylecTBYIOT TUIIbI 3KCIIEPUMEHTOB M B uéM OHM coctosT? 9. Kakue ¢akTopbl BAUSIOT Ha
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touHocTs Mofenu? 10. Kakue wmoryt ObITb OWIMOKKA TPW TIPUHSTAM pelleHus T0 pe3y/ibTaTaM
3KcrepuMeHTa (ucnbiTaHui)? 11. Ornpefenure MOHSATHUS: CTaTUCTAYeCKasi, Hy/leBasg W aJbTepHaTUBHAas
runorespl. 12. Kakuve KpUTepUM WCIONbL3YKOTCA [Jig IIpoBepku rumnore3? 13. Kakue OCHOBHBIE
TpeOOBaHUS MPeIbIBISIOTCS K rapaMeTpy ontumusaiuu? 14. Kakve BbIOMparOT ucciefyeMblie GhakTopbl
Y KakKue K HUM TpeIbsBIssioTcs TpeboBanus? 15. B ueM cocTouT MeTo[ 3KCIIepTHLIX OLleHOK? 16. B uem
COCTOUT pas/iokeHue BapuaLuu? 17. Kakue MeTo bl aHa/iv3a NPUMeHSIFOTCSL B [TACCUBHOM 3KCIepUMeHTe?
18. [lnig yero MCmosib3yeTcsi MeTOZ, CTaTUCTMYeCKOro aHanusa? 19. Kakue MeTozbl VCIIONB3YIOTCA J1S
oripefiesieHUsi apaMeTpoB pacripefesienuss? 20. UTo Takoe MeTo/ MaKCUMasbHOTO TpaBAorofoous? 21.
s yero uCrosnb3yeTcs MeTOf, AUCIIepCUOHHOIO aHaju3a U B 4YeM OH cocTtout? 22. [Ins yero
VICTIO/Ib3yeTCsl KOPPEe/SIUOHHBIN MeToJ, U B ueM OH coctout? 23. [ 4ero MCHONb3YeTCS MeTo[
perpecCHOHHOTO aHa/M3a v B ueM OH coctout? 24. Kak rojdupaercst Mofieslb B perpeCcCHOHHOM aHasn3e?
25. Kakuve mnpoBepky MpPOBOJATCS B perpeCCMOHHOM aHanv3e? 26. Kakoe ypaBHeHHe MCIIO/b3yeTCs B
KayeCTBe MaTeMaTUueCKOM MOJie/Ii B aKTUBHOM 3KC-TiepuMeHTe? 27. Kakue KOHLeNLUU JieXXaT B OCHOBE
aKTUBHOIO 3KcriepumenTa? B uem oHu coctosT? 28. UTO Takoe IJlaH MepBOro MOpsifKa, IJIaH BTOPOrO
nopsigka? 29. Kakue ObIBarOT B/l akKTUBHOTO 3KcriepuMenTa? 30. UTo Takoe mMarpuija TJIaHUPOBAHUS?
31. Kak BbiOMparoTcs 06/acTh KCIIepUMeHTa, OCHOBHOM YpPOBeHb M MHTepBajibl M3MeHeHHs1 (haKTOpPOB?
32. Yto Takoe MoJHbIN (PaKTOpHBIN 3KcreprMeHT? 33. B CKO/MBKUX YPOBHSIX MEHSIIOTCSI (PaKTOphI AJist
nosiyueHusi uHerHoW Mogenu? 34. UYto Takoe 3ddekT dakropa u 3ddekT B3aumogeicTBUs? 35.
Ha3soBute cBolcTBa OTAENBHBIX CTOMONOB Matpuilel [1M3D. 36. Ha3oBUTe CBOWCTBA COBOKYITHOCTH
ctonb1joB Matpulibl [1P3. Uto oHu o3HauaroT? 37. UTo Takoe ApoOHBINM (haKTOPHBIM KCTiepuMeHT? st
yero oH ucrnosnb3yetcs? 38. Kak crpourcs miad dP3? 39. Uto Takoe apobHas permka? 40. Uto Takoe
reHepupyoiee cootHoleHue? 41. Uto Takoe onpepesnstonuii KoHTpacT? 42. UTo Takoe CMellaHHbIE U
HecMelllaHHble OLleHKU Ko3dduieHToB perpeccuu? 43. Uto Takoe cucreMa cmeivBaHusi? 44. Kak
ornpezensitoTcsi Ko3gp¢uuyenTel perpeccur B I1P3. 45. Kakue mNpoBOAATCS TPOBEPKM B aKTUBHOM
sKcriepumenTe? Kakuve KpuTepuu [Jisg 3TOTO MCIIO/b3yOTCSA? 46. Korma npuxoguTcs nepexojuTb K
TiJlaHaM BTOpOTO Topsifika? 47. Kak nmomyuatoTcs LieHTpajibHble KOMITO3ULIMOHHbIe TiaHbl (LIKIT)? 48. Uto
nipezicTaBysieT coboi sapo ranupoBanus? 49. Kakue 6piBarot IIKIT? 50. KakoBo umciio onbitoB B ITKIT?
51. Kak onpepesnsieTcsi «3Be3nHoe 1y1e4o» o? 52. CKOMBKO OMBITOB NMPOBOAUTCS B LieHTpe TiaHa OLIKIT u
PLIKIT?

4 MeTtoauyeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHs] W pellleHus 3afad 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/isiollyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W) ONbITa JeATeSbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. PemertnukoB M.T. IlnaHupoBaHWe SKCTieprMeHTa M CTAaTHCTHUUeCKass 0OpaboTKa /IaHHBIX.
YuebHoe nocobue. — Tomck: TOMCKHI rOC.YH-T CUCTeM yTIpaB/ieHust U paino3nekTpoHuky, 2000 r. 232 c.
(Hamuue B 6ubmoreke TYCYP - 38 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa
1. Cepadunoruu JI.I1. [TnanupoBaHHre 3KcIiepuMeHTa: YuebHoe mocobue. — Tomck: M3a-Bo B-
Cnektp, 2006. — 128 c. (Hanmuue B 6ubmoteke TYCYP - 129 3k3.)
2. SAxmmH A.A. TeopeTuyeckye 0CHOBBI KOHCTPYMpOBaHuUs, HazexxHocth OBA. — M.: Paano u
cBs3b. 1983. - 311c. (Hanmume B 6ubmoteke TYCYP - 60 3k3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYeCKHe MoCco0ust

1. Metoauueckue YyKa3aHHsI K TIPaKTUUeCKMM 3aHATUSM U CAMOCTOSITeNIbHON pabore.
OnekTpoHHbIM  pecypc:  http:/kibevs.tusur.ru/sites/default/files/upload/manuals/metod_sam_pe.pdf,
2014r., 24c. [DnekTpoHHbIN pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/metod_sam_pe.pdf

2. JLII. CepaduHoBuu IlnaHupoBaHue 3kcriepuMeHTa COOpPHUMK JlabopaTOpHBIX paboT AJist
cTyaeHToB creruanbHOCTH 210202 «IIpoekTupoBaHue U TexHosnorusi OBC» [DneKTpoHHBIN pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/manuals/serafinovich_pe.pdf
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4.4. Pecypcel cetu IHTepHeT

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
http://www.portal.tusur.ru; http://www.lib.tusur.ru — o6pa3oBarenbHbIi TOPTa/l YHUBEPCUTETA;
http://www.iglib.ru - snekTpoHHast UHTepHET 61OIOTEKa;
http://www.biblioclub.ru — mosHoTeKCcTOBast 31€KTpOHHAs OMOIHMOTEKa;
http://www.elibrary.ru - HayuHas s51eKTpoHHast OnbMMOTEKa;
http://www.edu.ru - Be6-caiiT crctembl (hefepanbHBIX 00pa30BaTe/IbHBIX TIOPTAJIOB.
http://www.edu.fb.tusur.ru - o6pa3zoBarenbHbINM TOpTan daxynsreTa 6€30MacHOCTH.

kWi
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