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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MOJIYYCHHE HABBIKOB MAaTEeMAaTUUYECKOTO MOJCIUPOBAHUSI OOBEKTOB U MPOILIECCOB C UCIOJIb30BAHM -
€M BO3MOXHOCTEH si3bIKa python [1st HAyYHBIX BBIYUCICHUN

1.2. 3agaun IMCHMIIINHBI
— TOJYYUTh 3HAHHUS O YMCJIEHHBIX METO/AX, MPUMEHSIEMBbIX B MAaTeMaTUYECKOM MOJIEIMPOBA-
HHH;
—  BBINOJHHUTH 00pabOTKY TECTOBBIX JIAHHBIX C HCIIOJIb30BAHUEM CPEJICTB si3bIKa python

2. Mecto mucuuniauebl B ctpykrype OIIOII
Huctunnuna «Wupopmanmonnsie texHonorum» (b1.6.16.2) otHocutcs k Omoky 1 (6a3oBas
4acTh).
[TpenmecTBYOIUMU TUCHMIUIMHAMY, (POPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
mye aucuuruinHel: MHdopmaTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS AUCHUIIIMHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-2 croco6HOCTBIO pemiaTh CTaHIapTHBIE 3a7a4d MPO()ECCHOHAIBHON ACSITEIIBHOCTH Ha
OCHOBE MH(OPMALMOHHON U OMOIMOTrpaguuecKolt KyJIbTyphl C IPUMEHEHHEM HMH()OKOMMYHUKAIIMOHHBIX
TEXHOJIOTUH U C YYETOM OCHOBHBIX TpeOOBaHUN HHPOPMAIIMOHHOM 0€3011acHOCTH;

— OIIK-3 cnocoOHOCTBIO BIIaIeTh OCHOBHBIMU METO/IAMH, CIIOCOOAMM M CPEICTBAMHU IOJTyYe-
HUSL, XpaHEHUs, TepepabOTKH MH(OpMAIIUH;

B pesynbrate n3ydeHus JUCIATUTMHBI CTYICHT JOJDKCH:

—  3HATh YHUCJICHHbIE METObI U UX IPUMEHEHHE JJIS PEIICHUS HayYHbIX 3aa4

— yMeTb 00pabaThiBaTh HAyYHBIE JAHHBIEC C UCIIOJIF30BAaHUEM YHCICHHBIX METOIOB

—  BJAajJeTh METOJAaMH 00pabOTKHM HAyYHBIX JTAHHBIX

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIseT 4.0 3a4eTHBIX €AWHUIILI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
8 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 60 60
Jlexknuu 24 24
JlaGopartopHbie pabOThI 36 36
CamocrosTenbHas paboTa (BCero) 48 48
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 12 12
IIpopaboTKa JEeKIMOHHOTO MaTepuana 18 18
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 108 108
IToaroroBka U caada dK3aMeHa 36 36
OO61was Tpy10eMKOCTh 4 144 144
3aueTHble EquHAIIBL 4.0 4.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3zgesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbr nMCHMIUIMHBI U BUJBI 3aHATUN TTPUBEACHBI B Ta0mIe 5.1.

CornacoBaHa Ha noprane Ne 18438 3




Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
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8 cemecTp
1 Metoapl pemiennst CJIAY 4 6 8 18 OIIK-2, OIIK-3
2 VIHTepnoisanus 1 annpoKCUuManus 4 6 8 18 OIIK-2, OIIK-3
3 Ilouck KopHEN ypaBHEHUI 4 6 8 18 OIIK-2, OIIK-3
4 Yucnennoe nuddepeHnnpoBaHme 4 6 8 18 OIIK-2, OIIK-3
5 YuciieHHOE NHTErpUpPOBaHUE 4 6 8 18 OIIK-2, OIIK-3
6 ITonck cOOCTBEHHBIX 3HAYEHUI 1 COOCTBEH- 4 6 8 18 OIIK-2, OIIK-3
HBIX BEKTOPOB
Hroro 3a cemectp 24 36 48 108
Hroro 24 36 48 108
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopneprkaHue pa3ienaoB TUCIUILINH (TI0 JIEKIMSIM) IPUBEICHO B Tabnuiie 5.2.
Tabmuna 5.2 - ConepkaHue pas3/ieoB AUCHUILUIMH (IO JICKIUSIM)
3 =
: | &%
= >
Haspanus paszienion ConepxaHue pas3iesioB TUCIUIUIMHEI IO 5 = 2 %
TEKIUAM L s 2
S 8 =
a e g
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8 cemecTp
1 Metonpl pemienns CJIAY Merton uckmrouenus ["aycca. LU-pa3no- 4

xeHue. CHMMETpUYHBIE U JICHTOUHBIE
CJIAY. IlepectanoBka. UuBepcus matpu-
1bl. ITepaiinoHHbIE METO/IBI.

Htoro

2 VHTEeprosIus 1 annpoKCUMaIHs

Merop Jlarpanxka. Merog Hetotona. Me-
ton HeBunima. MeTon HaMMEHBININX KBaI-
paToB.

Hroro

3 Ilouck KopHel ypaBHEHUM

MeTto ”HKpEMEHTHOTO TTorcKa. MeTo

Ooucexiun. MeToapl OCHOBaHHEIC HA HH-
tepnosisiiin. Meton Hetotona-Padcona.
Mertoa cexyuie 1 JO0KHOTO MOJ0KEHHUS.

Htoro

4 Yucnennoe nuddepeHiupoBanme

AHHpOKCI/IMaHI/ISI KOHCYHBIMHU PA3HOCTA-
MHU. 3KCTpaHOJ'I}II_II/IH PI/Iqap,Z[COHa.
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Utoro

5 HucneHHOe UHTETPUPOBAHUE Meron Herotona-Koreca. Meton Pom-
oepra. Merox ["aycca. Meronbt MoHTe—
Kapno. Beruucnenue KkpaTHbIX MHTETpa-

JIOB.
Hroro

6 ITouck cOOCTBEHHBIX 3HAYCHUN U Merton Sxo6u. CteneHHoON U 0OpaTHBIN

COOCTBEHHBIX BEKTOPOB creneHHoi metoa. IIpeobpazoBanue

Xaycxongepa. CoOCTBeHHbIE 3HAUCHUS
CUMMETPUYHOU TPEXANArOHAIBHOU MaT-
pULBIL.

Htoro 4

Hroro 3a cemectp 24

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3M ¢ 00eceYuBAKIIMMH (Peabl Ty IIUMHU)
U o0ecneynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILIHHAMHA
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECIICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIETYIONTUMHA ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILUTHHAPHBIC CBSI3U

No paznenoB JaHHOM NUCIMIUIAHGL, I KOTOPBIX HEOOXO0IUMO
HanMeHOBaHMe TUCIMILINH U3yueHue 00eCeunBarouX U 00eCeunBaeMbIX JUCIUILTUH

1 2 3 4 5 6

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 Uudopmaruka + + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYeHUU THCHHILUIMHBI, 1 BUI0B 3aHITHIi
CoOTBETCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
IpeCTaBICHO B Tabmuie 5.4
Tabmuua 5.4 — CooTBEeTCTBHE KOMIIETCHIIMI M BHJOB 3aHATHI, (POPMUPYEMBIX NPH HU3YYCHHU IUCIUILIH -
HBbI

Bune! 3angTuit

DopMBbI KOHTPOJIS

Komnerenuuun

Jlexuun
+ | JlabopaTtopHbie pabOTHI
+ | CamocTosTenbHas padoTta

OIIK-2 Otuet no naboparopHoii paboTe,
Ompoc Ha 3aHsATHAX, PacueTHas

pabora, TecT

OIIK-3 + + Ot4er no maboparopHoii paboTe,
Omnpoc Ha 3ansTusX, Pacuetnas
paborta, Tect

6. UnTepakTHBHBIE MeTObI U GOPMBI OPraHU3aANUH 00yYeHUsI
He npenycmotrpeno PVYII
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7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX paboT

3 z§
3 s 5
Z L
&)
HasBanus pasgenos HaunmeHnoBaHue 1a00paTopHBIX padoT 7 &5
S S g
= o, =
2 o2
= S
8 cemecTp
1 Metonpt pemiennst CJIAY Merop uckimouenus ['aycca. LU-pa3no- 6 OIIK-2,
xeHue. CUMMETPUYHBIE U JIEHTOYHBIE OIIK-3
CJIAY. IlepectanoBka. UuBepcus matpu-
1bl. MITepalinOHHbIE METOIBI.
Htoro
2 UnTepnonsuus u annpokcumaiust | Meron Jlarpamxka. Meron Herotona. Me- 6 OIIK-2,
Tox HeBumna. Meton HauMEHBIINX KBaJ- OIIK-3
paToB.
Htoro
3 Ilouck KopHEW ypaBHEHUIN Metoa HHKpEMEHTHOTO TToucka. Meton 6 OIIK-2,
oucexkun. MeTonsl OCHOBAaHHEIE HA MH- OIIK-3
tepniosisininy. Meton Hetotona-Padcona.
Merton cekyIieil 1 JIOXKHOTO MOJIOKEHHUS.
Htoro
4 Yucnennoe nuddepeHnupoBanie | ANMMPOKCHMAIUS KOHEYHBIMH Pa3HOCTSI- 6 OIlK-2,
MHU. DKCTpanoysius Puyapacona. OIIK-3
Hroro
5 HucneHHOe UHTETPUPOBAHUE Meron Hetotona-Koreca. Meron Pom- 6 OIIK-2,
oepra. Merox ["aycca. Meronbr MoHTe— OIIK-3
Kapno. Beluucinenue kpaTHbIX HHTETpa-
JIOB.
Htoro 6
6 ITonck cOOCTBEHHBIX 3HAYCHUN U Merton SIko6u. CreneHHoM 1 00paTHBIHA 6 OIIK-2,
COOCTBEHHBIX BEKTOPOB creneHHoi metoa. [IpeobpazoBanue OIIK-3
Xaycxonaepa. CoOCTBEHHBIE 3HAYCHUS
CUMMETPUYHOU TPEXANArOHAIBHOU MaT-
PUIIBL
Htoro 6
Hroro 3a cemectp 36

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
He npenycmorpeno PYII

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
2 5 =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos 2 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
= S}
8 cemecTp
1 Metonp! penieHus [ToaroroBka k mpakTuue- 3 OIIK-2, |Omnpoc Ha 3aHsTHSIX, OT-
CJIAY CKMM 3aHATUSAM, CEMMHA- OIIK-3 YeT 10 JIabopaTopHOil pa-
pam 6ore, Pacuernas pabora,
IIpopaboTka JIEeKIIUOHHOTO 3 Tecr
MaTepuaina
OdopMieHHE OTYETOB IO 2
nabopaTtopHbeIM paboTam
UTtoro 8
2 Natepnonsauus u IToaroroBka K mpaxkTuye- 3 |OIIK-2, |Omnpoc Ha 3aHiTHX, OT-
arnmpoKCUManus CKUM 3aHSATUSIM, CEMHHA- OIIK-3 4eT 1o JabopaTopHOi pa-
pam 6ote, Pacuetnas pabora,
[TpopaboTka JIEKITMOHHOTO 3 Tecr
Marepuaia
OdopmieHre 0T4ETOB 110 2
nabopaTOpHBIM paboTam
Hroro 8
3 Ilouck kopHeu [ToaroroBka k mpakTuue- 3 OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
ypaBHEHUHI CKMM 3aHATUSAM, CEMMHA- OIIK-3 YeT 10 JIabopaTopHOil pa-
pam 6ote, Pacuernas pabora,
[TpopaboTka TeKIHOHHOTO 3 Tecr
MaTepuaia
OdopMieHHE OTYETOB T10 2
nabopaTtopHbeIM paboTam
UTtoro 8
4 Yucnennoe IToaroroBka K mpaxkTuye- 3 |OIIK-2, |Omnpoc Ha 3aHsiTHIX, OT-
hivvt HIUPOBAHU KHUM 3aHSITHSIM, CEMUHA- - YeT 10 JI TOPHOI pa-
epe OBaHHE c 3a , Ce a OIIK-3 €T 110 JJabopaTopHOH pa
pam 6ote, Pacuetnas pabora,
[IpopaboTka J1eKIIHOHHOTO 3 R
Marepuaia
OdopmieHre 0T4ETOB 110 2
nabopaTOpHBIM paboTam
Hroro 8
5 YucnenHnoe [ToaroroBka k mpakTuue- 3 OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
MHTEIPUPOBAHUE CKMM 3aHATUSAM, CEMMHA- OIIK-3 YeT 10 JIabopaTopHOil pa-
M T YyeTHas Ta,
a 6ote, PacueTHas paboTta
[TpopaboTka TeKIHOHHOTO 3 Tecr
MaTepuaita
OdopMieHHE OTYETOB T10 2
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JabopaTOpHBIM paboTam

UTtoro 8
6 ITouck coOOCTBEHHBIX IToaroroBka K mpaxkTuye- 3 |OIIK-2, |Omnpoc Ha 3aHsTHX, OT-
3HaUEHUW U COOCTBEHHBIX |CKUM 3aHSTHIM, CEMUHA- OIIK-3 4eT 1o JabopaTopHOi pa-
BEKTOPOB pam 6ote, Pacuetnas pabora,

Tect

[IpopaboTka JIeKIIHOHHOTO 3 ec

MaTepuana

OdopmiteHre 0TIETOB TIO 2

JabopaToOpHBIM paboTam

Hroro 8
Hroro 3a cemectp 48

[ToaroroBka u cnava sK3a- 36 DK3aMeH

MeHa
Hroro 84

10. KypcoBasi paGora (mpoexr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yYCIIeBAEMOCTH CTY/ICHTOB

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
Ormpoc Ha 3aHATUAX 18
OTuet no nmabopaTopHOii 18
pabore
Pacuetnas pabora 10 10 5 25
Tect 3 3 3 9
Wroro makcumymM 3a nepu- 25 25 20 70
on
DK3aMeH 30
Hapacraromum ntorom 25 50 70 100
11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
Tabmuma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 3@ KOHTPOJIbHbIE TOYKH
bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OaioB Ha naty KT 2

11.3. IlepecyeT cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMbl 0aioB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabIHLe
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11.3.
Tabmuma 11. 3 — IlepecueT cyMMbl OJIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor110)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE 00ecreyeHrne JUCHMIITIMHbI

12.1. OcHoBHas1 JuTEpaTypa

1. baxsanos, Hukomnaii CepreeBuu. Uncnenusie MeTossl [ Tekct] : yueOHOe mocobue asisi By30B /
H. C. baxsanos, H. I1. )Kunkos, I. M. KobenbkoB ; MoCKOBCKHIi rocylapCTBEHHBIM YHUBEPCUTET UM. M.
B. JlomonocoBa (M.). - 7-e u3a. - M. : BUHOM. Jlaboparopus 3nanwuii, 2011. - 637 c. (Hanuuue B 610 -
muoteke TYCVYP - 41 3k3.)

2. 3apukoBckas, Haranbs BsuecnaBoBHa. Ilpuknannas uHpopmaTHka (YUCIEHHBIE METOIbI)
[TekcT] : yaebHOE mocobue aiisi cTyaeHToB 1o HanpasieHuio 210100 "DnekTpoHnKa 1 HAHOAIEKTPOHUKA"
u 222900 "HanotexHosoruu 1 MukpocuctemHast texuuka" / H. B. 3apukoBckas ; MunuctepcTBo 006pa3o-
BaHMs U Hayku Poccuiickon @enepannn, TOMCKHN roCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
panuoanekTpoHuku. - Tomck : TYCVYP, 2012. - 93 c. (nasninune B 6ubmuorexke TYCVYP - 52 3k3.)

12.2. lonostHUTEILHAS JIUTEPATypa
1. BeruucnurenbHas MaTemMaTHKa : yaeOHoe mocooue / A. A. Munens ; MUHHCTEPCTBO 00pa3o-
BaHus Pocculickoit @enepannu, TOMCKUI roCyaapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUO-
anekTpoHukH, Kadeapa aBroMaTu3npoBaHHBIX cucTeM ympasienus. - Tomck : TMIIJIO, 2000. - 206 c. :
w1, Tabi. - bubmumorp.: ¢. 206. (mamuuue B 6udbimoreke TYCVYP - 18 3k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Uwucnenusle MeToapl: MeToAMYECKHUE YKA3aHUS M0 CAMOCTOATEIbHON paboTe cTyAeHToB / Mu-
nenb A. A. - 2012. 10 c. [DnextponHsIid pecypce] - Peskxum noctyma: http://edu.tusur.ru/publications/4865,
nata obopamenus: 17.04.2017.

2. bBaspl maHHbBIX: MeTomudeckue yKa3aHHs 10 TPOBEACHUIO JTaOOPAaTOPHBIX, MPAKTUICCKUX U
CaMOCTOATENIbHOU paboTte cTymaeHToB i HampasiaeHus 090301 — MadopmaTika v BEIYUCTUTENbHAS TEX -
nuka / Barmep J. II. - 2016. 62 «c¢. [DOnexkrpoHHblid pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/6165, nara oopamenus: 17.04.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS IJIsI JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSA

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 4YKCciia UHBAJIUAOB NPEJOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCIIPUSTUS UH(OPMAITUH.

JLast U1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JList M1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:
- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;
- B IeyaTHou (hopme.

12.4. ba3bl 1aHHBIX, HH(GOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrnevyeHue

1. google.com

2. docs.scipy.org/doc/

3. docs.python.org/2.7/

13. MarepuanbHO-TEXHMYECKOE 0O0ecneyeHue JUCIUIIMHBI
13.1. O61mue TpedoOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecreYeHU 0 TN CHUTITHHbI

13.1.1. MaTtepuaibHO-TEXHMYECKOE O0ecriedyeHue /sl JIEeKIMOHHBIX 3aHATHH
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KyHI€rOo KOHTPOJIA U HpOMC)KYTO‘{HOﬁ aTTeCTallu UCIIOJIB3YCTCA yqe6Ha;1 AyauToOpHs, C KOJIMYCCTBOM I10-
CaZIOYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
HarisiaHbIC ocooust B BHUIC npe3eHTau1/H71 I10 JICKIMOHHBIM pas3jacjiaM AUCHHUILINHBI.

13.1.2. MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JJIf J1adopaTopHbIX pador
Jns mpoBeneHus J1aOOpPaTOPHBIX 3aHATHH HCHOJIb3yeTcs yueOHO-HCCIeI0BaTeIbCKask BBIYMCIIHU-
TeNbHAsI Taboparopusi, pacroyiokeHHas 1o agpecy 634034, Tomckas obnacTb, r. Tomck, Bepmmauna yu-
na, 1.47, 2 satax, aya. 209. CoctaB obopynoBanus: YdyeOHas mebenb; KoMmmbroTepsl kitacca He Huxe Intel
Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpokononocHeIM gocTynoM B Internet, ¢ MOHUTO-
pamu tuna Samsung 18.5" SI9C200N- 18 mt.; Mcnonb3yercst IMIEH3NOHHOE MPOTpaMMHOE obecrieye-
HHe, nakeThl Bepcue He Hmke: Microsoft Windows XP Professional with SP3; Python 2.7.

13.1.3. MaTepuabHO-TeXHHYECKOe 00ecreyeHue 1JIs1 CAMOCTOATEIbHOI padoThI
st camocTodTeabHON paboThl UCMONB3yeTCs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kiacc), pac-
noyiokeHHast o aapecy 634034, r. Tomck, yn. Bepmmanna, 47, 1 atax, aya. 126. CoctaB 000pynoBaHus:
yaeOHasi Mebenb; komnbioTepsl kiacca He Hibke [IDBM INTEL Celeron D336 2.81Tw. - 4 mrt.; KOMObIO-
tepsl nonkimoueHbl kK ceth MHTEPHET u oOecneunBaioT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre TUCHUIIIHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSIMH 3/10POBbSI

OcBoenne nucturuinHbl unamMu ¢ OB3 ocylecTBiIsieTcsl ¢ UCONb30BAHUEM CPEICTB OO0yUeHUs
00II1ero U CIenuaIbHOr0 Ha3HAYEeHUS.

[Tpu oOy4eHNH CTYAECHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKUX CPENICTB IpHEMa/TIepeaadn
yaeOHOM MHpOpMAIMK B TOCTYIMHBIX (opMax JUIsi CTYICHTOB C HAPYIICHUSIMHU CITyXa, MOOUIBLHOU CHCTe-
MBI OOY4EHHsI JUTsl CTYACHTOB C MHBATUAHOCTHIO, MOPTATUBHOM MHAYKITMOHHOW CHCTEMBI. YUueOHas ay/u-
TOpHS, B KOTOPOM 0OydaroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Tpu 0OydeHUHr CTYAEHTOB ¢ HAPYIIEHUSIMU 3PEHUSIMHU TTPEAYCMOTPEHO UCIIOIB30BAHUE B JIEKITH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTpA YAAJE€HHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOIIU BUIEOYBEIUYUTENEH 7151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOyueHHH CTYIEHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANMAPATA HCIOJIb3YIOTCS
alTbTEpPHATUBHBIE YCTPONCTBA BBOJAA WH(GOPMAIUU U JAPYrUe TEXHUYECKUE CPEICTBa MpHeMa/mepenadn
yueOHON mHbOpMAIMK B TOCTYNHBIX (hOpMax I CTYJACHTOB C HApYHIEHUSMH OMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHTHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEH AU
(DOHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHWsA, UCIIOJIb3YCMbBIC JIS1 OLICHKU C(I)Op-
MHUPOBAHHOCTH ¥ OCBOEHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
POMEXYTOYHOH aTTecTalluy 10 TUCIUIUIMHE IPUBEICH B MPUIIOKEHUN K pabodeil mporpaMme.
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14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM

3710POBbA

J1s1 CTYAEHTOB C MHBATUIHOCTHIO MPEAYCMOTPEHBI JOTIOJHUTEIbHBIE OLIEHOUYHbIE CPENICTBA, MEepe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Taoauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJIWJIHOCTHIO

Kareropuu ctyneHTOB

Bubp! JONOTHUATENBHBIX OIEHOYHBIX
Cpe/CTB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NPOBEPKa
METOAAMHM, UCXOJSl U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT POBEPKHU

14.3 MeToauueckune peKOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycmarpuBaercs AocTynHas popMa NpeIoCTaBICHHs 33/1aHUi OLIeHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpuBaeTCsl JOCTYIHAs (hopMa MPeaoCTaBICHUS OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha60p OTBCTOB HAa KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUCM YCIIYI' aCCUCTCHTA,

- MPpEACTAaBICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06y‘{CHI/I$I WHBAJIMAOB IO JUCHUIUIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B (bopMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpMaLUH:

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

ITpu HeoOxoauMOCTH 7151 00Y4AIOIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHMSI PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
HNHudopManinoHHbIE TEXHOJIOTHH

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

Hampasnenne moaroroBku (crenuanbHOCTh): 11.03.02 MHGOKOMMYHMKAIIMOHHBIE TEXHOJOTHH U
CHCTEMBbI CBSI3U

Hampasnennocts (mpoduns): LudpoBoe TeiepaguoBemanme

®opma 00yueHUs: OUHASA

®akynbreT: PT®, Pannorexuuveckuii paxkyabrer

Kadenpa: TY, Kadenpa TeseBuaenus u ynpapjieHust

Kypc: 4

CemecTtp: 8

YueOHs1ii man #Habopa 2013 rona

Pa3zpaborunku:
— norent kad. TY B. K. Canos

Ox3ameH: 8 cemecTp

Tomck 2017
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MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

1. BBenenue
®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpakTUKM) U MpeacTaBiseT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUalIOB (THIIOBBIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYJJCHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUEHHUS.
®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

po¢eCCHOHATLHON AESTEIBHOCTH Ha OCHOBE
nH(POPMALMOHHON 1 OubIrorpapuueckon
KYJIBbTYPBI C IPUMEHEHUEM WH(POKOMMYHHUKAITU -
OHHBIX TEXHOJIOTHI U C Y4€TOM OCHOBHBIX TpPE-
O0oBaHMI HHGOPMAIIMOHHON 0€30TaCHOCTH

METOAOB,

Kon DopMyTUPOBKA KOMIETEHIIUN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OIIK-3 CIIOCOOHOCTBIO BIIAJICTh OCHOBHBIMU METOJaMH, | JIOJKEH 3HATh YMCIICHHBIC METOABI U UX
Croco0amu M CPeJICTBAMH TOTYYCHHS, XpaHe- | MPUMEHEHHE IS PEIICHUS] HAyYHBIX 33]1ad;
HUs, iepepaboTku nHGopmMaIuu JlomkeH ymeTb 00pabaTeiBaTh HAyYHbIE
HHBIE C UCIIOIB30BAHUEM YUCIEHHBIX
OIIK-2 CIIOCOOHOCTHIO pelIaTh CTAaHAAPTHEIE 3adaUH Aa € € NCIOIb30BAHNC cre

JloykeH BIaieTh METOJaMHU 00pabOTKH
HAaY4YHBIX JIJAaHHbIX;

OO1ue XapakTepUCTHKU MOKa3aTeliell U KPUTEPUEB OICHUBAHMs KOMIIETCHIIMH Ha BCEX JTarax
NPUBEICHBI B TabHIIE 2.
Tabmuia 2 — O6ume XapakTepUCTHKY TTOKa3aTeNeil U KpUTEpUEB OLICHUBAHHS KOMIICTSHIIUI 10 dTaram

Iloka3arenu u
KpUTEPUHU

3HaTh

YmMmeTs

Bnanets

OTiM4uHO (BBICOKHI
YPOBEHb)

Ob6namaer (hakTUYECKUMU
¥ TEOPETHYECKUMHU 3HAHU-
SIMU B TIpEJIeNiax u3ydJae-
MO 00J1acTH C TOHUMAaHH-
€M I'paHull IPUMCHHUMOCTHU

OO6namaer Auama3oHOM
MPAaKTUYCCKUX YMCHHH,
TpeOyeMBbIX IS Pa3BUTHS
TBOPYECKUX PEIICHHA, a0-
CTparupoBaHus MpooIeM

Kontpomupyet padory,
MIPOBOJUT OLICHKY, COBEP-
LICHCTBYET JEHCTBHUS pa-
00THI

Xoporto (6a30BbIH
YPOBEHD)

3HaeT (aKThl, IPUHIIUIIBI,
MIPOLIECCHI, OOIIUE TTIOHS-
THSI B TIpeJiesiaX u3ydvae-
MOt obnacTu

OO6nagaer Auana3oHOM
IIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
OIIpeIeNIEHHBIX MTPOOJIeM B
00J1acTH UCCIIeI0BaHUs

bepet oTBeTCTBEHHOCTH 32
3aBeplIeHHE 33134 B UC-
CIIeIOBaHHH, TIPUCIIOCA0-
JIMBAET CBOE IMOBEJICHUE K
00CTOSATEILCTBAM B pellie-
HUU NpodIeM

Y IIOBIIETBOPUTEII-
HO (TIOPOTOBBIN
YPOBEHD)

O06namaer 0a30BBIMU 00-
IIUMH 3HAHUSIMU

O6nagaeT OCHOBHBIMHU
YMEHUSIMH, TPeOyeMbIMU
JUTSL BBITIOJTHEHUS ITPOCTBIX
3a1a4

PaGoraet npu npsimom Ha-
OJIFOICHUH

Tabmuma 3 — Dramsl

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennua OIIK-3

OIIK-3: cnocoOHOCThIO BIa/IeTh OCHOBHBIMU METOJIAaMH, CIIOCOOAMH U CPEJICTBAMU IMOyUeHUS,
XpaHeHus, nepepaboTKu HHPOPMALIHH.

Jnst popmupoBaHHs KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PSJI TANOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHITNH, PUMEHSIEMbIC JJISI STOTO BHJBI 3aHATUNA W MCIOJIB3YEMbIE CPEACTBA OIEHWBAHMS TPE]I-
CTaBJICHBI B TAOMIHIIE 3.
OpPMHPOBAHUS KOMIIETSHIIMH M HCTIOJIb3YEMbIC CPEICTBA OLICHUBAHUS

CocTasn

3HaTh

YmMmeTs

Bnanets

CopepxaHnue 3Ta-

3HaeT pas3IuyHbIe MOJIX0-

YMmeer apryMeHTUPOBaHHO

Bnangeer meTogamu,
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I1I0B

JIbl K IPUMEHEHUIO METO-
JIOB 1 C1IOCO00B cOopa WH-
¢dbopmanuu, NOHATUIN MaTe-
MaTHKH, TEOPETUUECKON
UH(POPMATUKH U TIPOTpaM-
MHUPOBAHUS; COBPEMEHHOE
COCTOSIHUE U HalpaBlICHUs
Pa3BUTHSI CPEJCTB MOTyYe-
HUSI, XpaHEHHUs U repepa-
00TKH MHPOpPMAIIH, UH-
(OpMALIMOHHBIX TEXHOJIO-
THid ¥ KOMITBIOTEPHBIX CH-
CTeM B IIpoeccHOoHalb-
HOM J1eATEIbHOCTH.

J0Ka3bIBaTh MPABUILHOCTD
BBIOOpA MeTo/a JUIs pelie-
HUS 33]1a4U TIOTY4YCHHUS,
XpaHEeHus U nepepaboTKu
nH(pOpMaIUH; OLIEHUBATh
3¢ (EeKTUBHOCTH TIPUMEHE-
HUS €CTECTBEHHOHAYYHBIX
1 MaTeMaTHYeCKHUX 3Ha-
HUH B PO eCCUOHATBHOMN
NEeSITENIbHOCTH; UCII0JIb30-
BaTh Pa3IUYHbIE CTIOCOOBI
00paboTku nHpOpMAaIK B
npodeccuoHaNbHOM es-
TEIbHOCTH.

croco0amMu U CpeCTBAMHU
OLIEHKH pe3yJbTaTOB MaTe-
MaTH4YEeCKOM 00pabOTKH
JAHHBIX Pa3JIU4HOU MIPH-
POIbI; HABBIKAMH TIPOTHO-
3UPOBaHUS PE3YIHTATOB
MPUMEHEHHS Pa3IMIHBIX
MaTeMaTUIEeCKUX U TPO-
TPaMMHBIX CPEICTB Oy~
YCHMsI, XPaHEHUS U Tepe-
paboTKH HHPOPMALIUH TTPH
penreHny npodeccuoHalb-
HBIX 33J1a4; KPUTUICCKUM
MBIIUIEHHUEM, CIIOCO0aMuU
aHalM3a ¥ CUHTE3a WH-
dbopMmaruu B mpodeccuo-
HAJIBHOW JeSITeITbHOCTH.

Bunwl 3ansatui

» JlaboparopHbie pabo-
TBI;

e Jleknum;

* CamocTosTenbHas pa-
ooTa;

 JlaGopatopHbie pabo-
TBI;

o Jlexnmuy;

* CamocTosiTenbHas pa-
ooTa;

* JlaboparopHbie pabo-
THI;

* CamocTrodTenbHas pa-
oora;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* Oruer no J1aboparop-
HO¥ pabore;

* Omnpoc Ha 3aHATHUSX;
* Pacuernas pabora;

e Tecr;

* Ortuer no naboparop-
HO¥ paboTe;

* Ormnpoc Ha 3aHATHSIX;
* Pacuernas pabora;

* TecT;

* Oruer o nmaboparop-

HOM1 pabore;
* Pacuernas pabora;
e DK3aMeH;

e DK3aMeH; * DK3aMeH;
dopMynupoBKa MOKa3aTeNeld U KPUTEPUEB OICHUBAHUS JaHHOW KOMIIETCHIIMU MPUBEACHA B Ta-
omure 4.
Tabmuua 4 — Iloka3arenu U KpUTEPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax
Cocras 3HaTh Ymetb Bnanerts
OT1nuHO * OOnamaer akTuye- * OOGmanmaer quanazoHom | * KonTpomupyet paboty,

(BBICOKUIT YPOBEHbD)

CKUMH U TEOPETUYECKH-
MH 3HAaHUSMH B IIpeAeIax
u3y4aeMoil 06J1acTH ¢ mo-
HUMaHHEM TPaHUIl IpH-
MEHHMOCTH;

[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPYECKUX PEILLICHUN,
abCcTparupoBaHus
npobieM;

MIPOBOJUT OLIEHKY, COBEP-
IIEHCTBYET JEHUCTBUS pa-
0OTEHI;

Xoporto (6a30BbIN

* 3Haet (paKThl, NPUHIH-

e (OOamaeT QUaa3oHOM

* beper OTBETCTBEH-

CTBHIX 3a]1a4;

YPOBEHB) IIbI, POLIECCHI, O0IINE MIPaKTUYECKUX YMEHUH, HOCTb 32 3aBCPIICHUE 3a-
MOHSTHS B Ipesienax u3y- | TpeOyeMBbIX JJis peleHus | Jay B UCCIeI0BaHNH,
yaeMoii 00acTH; OTIpeJIeNIEHHBIX MPOOJIeM | MPHUCIOCAOIMBAET CBOE

B 00JIACTH UCCIIEIOBAHNUS; | TOBEIEHUE K 00CTOATENb-
CTBaM B pELICHUU
po0em;

VYnosnerBoputenbH | * OO6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | ¢ PaGoraer mpu npsMom

0 (IIOpOTOBLIN 00LIMMU 3HAHUSMU; YMEHUSIMHU, TpeOyeMbIMH | HaOIOACHUU;

YPOBEHbB) JUISl BBITIOJIHEHMS TIPO-
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Tabmuna 5 — Dramsl

2.2 Komnerennusa OIIK-2

OIIK-2: crmocoOHOCTBIO pemiaTh CTaHAAPTHBIC 3a1add MPoGeCCHOHATBLHON JESTCIIBHOCTH Ha
OCHOBE MH(pOPMALIMOHHON U OMOIMOTpaduUECcKOi KyJIbTyphl C IPUMEHEHHEM HMH()POKOMMYHUKAIIHOHHBIX
TEXHOJIOTUH U C yY€TOM OCHOBHBIX TpeOOBaHWN MH(DOPMAITMOHHOM 0€30TTaCHOCTH.

st hopMHUPOBaHUS KOMITIETEHIIMA HEOOXOIMMO OCYILECTBUTH PSiJ ATAoB. DTarbl HOpMUPOBaHUS
KOMITETEHI[MH, IPUMEHSEMbIE ISl 3TOTO BUABI 3aHATHI U HCMOJIb3yeMbl€ CPEJICTBA OLCHUBAHUS IpeN-
CTaBJICHBI B Ta0nHIIE 5.
OPMHUPOBaHUSI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEAICTBA OLICHUBAHUS

CocTasn

3HaTh

VYMeTh

Bnanerts

CopepxaHnue 3Ta-
OB

3HaeT METObl PELICHUS
TEXHUYECKUX 33/1a4 Ha
OCHOBE MH(OPMALIMOHHOM
u 6ubmmorpaduyeckoi
KYJBTYPBI C IPUMEHEHHEM
UH(POKOMMYHHUKAIIOHHBIX
TEXHOJIOTUU U C YYETOM
nH(OPMAITMOHHON 0€3-
OTIACHOCTH

YMeer ucnonb3oBaTh T€O-
peTHYEeCKUE 3HAHUS TIPU
OOBSCHEHUH PE3YJIbTATOB
IKCIIEPUMEHTOB, TIpUMeE-
HSThH 3HAHUS JJI OCBOE-
HUA 001IenpodhecCHOHab-
HBIX JUCIUTUINH U peliie-
HUS TPO(heCcCHOHATBHBIX
3amau

Bnaneer kynbrypoii peme-
HUSl TEXHUYECKUX 3a/1a4 C
pUMEHEHHEM HH(OKOM-
MYHHMKAI[OHHBIX TEXHOJIO-
Ui

Bunwl 3ansatuit

 JlaGoparopHbie pabo-
TBI;

o Jleknum;

* CamocrosTenbpHas pa-
ooTa;

 JlaboparopHsle pabo-
TBI;

o Jlexnnuy;

» CamocTosiTenbHas pa-
oora;

 JlaGoparopHsie pabo-
THI;

* CamocTodrenbHas pa-
OorTa;

Hcnons3yemslie
CpEICTBa OLCHUBA-
HUs

* Ortuer no nabopatop-
HOU pabore;

* Onpoc Ha 3aHATHSIX;
* Pacuetnas pabora;

e TecT;

* Oryer no 1aboparop-
HOU pabore;

* Onpoc Ha 3aHATHUAX;
* Pacuernas pabota;

* Tect;

* Ortuer o naboparop-
HOH pabore;

* Pacuernas pabora;

e DK3aMCH;

e JK3aMeH; * DK3aMeH;
dopMmynupoBKa TMOKazaTeleil ¥ KPUTEPHEB OLICHUBAHUS TAHHOH KOMIIETCHIIMH NpPUBEICHA B Ta-
omuie 6.
Ta6muma 6 — [TokazaTeny U KpUTEPUH OLICHUBAHUS KOMIIETEHIMH Ha Tanax
CocTasn 3HaTh VYMmeTh Bnanets
OTinyHO * OGnagaer axTuye- e Ob6nanaer auanasoHoM | * Koutpomupyer paboty,

(BBICOKUI YPOBEHbD)

CKHUMH U TCOPETHICCKHU -
MU 3HaHUSMU B IIpeJienax
M3y4aeMoil 00acTH ¢ mo-
HUMAaHUEM TPAaHUI] IPH-
MEHUMOCTH;

MIPaKTUYECKNX YMEHUH,
TpeOyeMbIX ISl pa3BUTHUS
TBOPYECKUX PEIIECHUN,
abcTparupoBaHus
mpo0Jem;

MIPOBOJIAT OIICHKY, COBEP-
HICHCTBYET JACHCTBHS pa-
OOTEI;

Xoporto (0a30BbIN

* 3Haet (paKThl, NPUHIH-

e OOagaer qUana3oHoOM

* beper OTBETCTBEH-

CTBIX 3aJa4,

YPOBEHB) IIbl, IPOLIECCHI, O0LTHE IIPaKTUYECKUX YMEHUH, HOCTB 3a 3aBEpILICHUE 3a-
MOHSTHSA B Mpeeiax u3y- | TpeOyeMBbIX AJisl PEelIeHUs | Jay B HCCIEI0BaHUH,
yaeMoi o0nactu; OTpEe/IeTICHHBIX TPOOJIEM | TMPHUCIIOCAOIMBAET CBOEC

B 00JIACTH UCCIIEIOBAHUS; | TOBEIEHUE K 00CTOATENb-
CTBaM B pCIICHUUA
npoobiem;

VYaoenerBoputenbH | * OOnamaet 6a30BHIMU * OOmagaer ocHOBHBIMH | * Paforaet mpu npsMom

0 (IOpPOroBbIi OOIIMMU 3HAHHUSIMU; YMEHUSIMH, TPEOYeMbIMH | HaOJIOJICHUY;

YPOBEHB) JUTSI BBITIOJTHEHHUSI TIPO-
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3 TunoBble KOHTPOJIbHBIE 32/ IaHUS
Jlnst peanu3anuy BBIMIENIEPEUNCICHHBIX 3a/1a4 OOYYEHHsI MCTIONB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/laHus WM WHBIE MaTepUaIIbl, HEOOXOAUMBIE JJIsl OIICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA JIe-
SATEILHOCTH, XapaKTEePU3YIONINX ATamnbl (POPMHUPOBAHUS KOMIIETCHIIMA B TPOIECCE OCBOEHUs oOpa3oBa-
TEJIbHOMN MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

3.1 TecToBbIe 3a1aHUS
— Yro HEOOXOAMMO cJlienaTh, €CIU MPU HCIOJIB30BAHUN KYCOYHO-TIOJTMHOMHAIEHON HHTEPIIONS -
[[UU BO3HUKAIOT 3HAUUTENIbHBIC OCIIUISINN UHTEPIOIUPYIOIeH KpuBoii? 1. YMEHBIIUTh CTETIEHb MOJH-
HOMa. 2. BeiOpaTh Apyroit METoy HHTEPIIONSIIUH. 3. DTy CUTYaIMI0 HEBO3MOKHO HCTIPABUTh.

3.2 Tembl OIPOCOB HA 3AHATHAX

— Meron uckntouenus ["aycca. LU-pasznoxenne. Cummerpuunsie U geHTounble CJIAY. [lepecTa-
HOBKa. MlHBepcus matpulibl. MitepalinoHHbIE METOBI.

— Meron Jlarpanxa. Meton Hetotona. Meton HeBuia. MeTos HaMMEHBITUX KBaApPaTOB.

— Metoa MHKpPEMEHTHOTO Toucka. Metoj Oucekiuu. MeToibl OCHOBaHHBIE Ha MHTEPIOJSAIUY.
Meron Hetorona-Padcona. Meron cekyieit u J0KHOTO TIOJT0KEHHS.

— Annpokcumanusi KOHEYHbIMH Pa3HOCTIMU. DKcTpanoisiuus Pudapacona.

— Meron Hetorona-Koreca. Meron PomGepra. Meron 'aycca. Metoast Monte—Kapio. Beruuc-
JICHHE KPaTHBIX UHTErPajIoB.

— Merton fAxo6u. CtenenHoit u oOpatHbIii creneHHoi Meton. IIpeobpazoBanue Xaycxommepa.
CoOcTBeHHBIE 3HAUEHUSI CAMMETPUYHON TPEXAHMArOHATBLHOW MATPHUIIBI.

3.3 Dk3aMeHalIOHHbIE BONPOCHI

— JlaHa cuctema JTMHEHHBIX ypaBHEHUN AX=b, re A - KBajJpaTHas MaTpuIila pa3MepHOCThI0 N, b
- BEKTOp CBOOOJIHBIX WIEHOB, X - HEM3BECTHBII BekTop. Kak HaliTh BEKTOp X, UCMOMIB3YsI METOJ] HCKITIOYE -
Hus [aycca? JlaHa cuctema TUHEHHBIX ypaBHeHHH AX=b, ryie A - KBaapaTHas MaTpuIiia pa3mMepHOCThIO N,
b - BeKTOp CBOOO/IHBIX YJICHOB, X - HEU3BECTHBIN BekTop. Kak HailTu BekTop X, Hcnonb3ys meton LU-pa3-
noxenus? Jlana kBagparHas marpuna A pasmepHocTbio N. Kak HaiiTu MaTtpully, oOpatHyto marpuie A?
Oyuknus f(x) 3agaHa B BUjAe nap 3HaueHui (Xi, yi), rae i=[1, ..., N]. Kak HaiiTu mpoMeKyTouHbIe 3HAYE-
HUS (X], Yj) HCTONB3Ys TUHEHHYI0 nHTepnomsuuio? Oyaknus f(x) 3agana B BuIe map 3HaUYeHHH (Xi, yi),
rae i=[1, ..., N]. Kak HaiiT mpomexyTouHble 3Ha4eHus (X], Yj) UCMOB3Ys KBaJPAaTHUYHYIO U KyOHUECKYIO
HHTEPIOJIANNI0? DKCIIepUMEHTaIbHBIC JaHHBIC TIPEICTABICHBI B BUJE Tap 3HaYCHUH (X1, yi), Tae i=[1, ...,
M]. Kak Haiitu ko3 puureHTs! moauHoMa cTerneHd N Takoro, 4To cymMma KBaJpaToB PacCTOSHUM OT Mo-
JMHOMA JI0 ToYeK (Xi,yi) MuHuManbsHa? (Meron HanMeHbIUX KBanapatoB) OyHkius f(X) 3amana B Bue
nap 3HadeHu# (Xi, yi). Kak HaliTu KOpHM (YHKIIUHM UCIIOJIB3YSI METOJ MHKPEMEHTHOIO TIoMcKa? 3HaueHHsI
¢bynkun f(X) MOXHO BBIYHCIUTD B JII000H Touke X. Kak HaiiTh KopHU QyHKIMH ¢ TpeOyeMO TOUHOCTHIO
E ucnonb3ys meton Oucekunu? 3HaueHus GpyHkuuu f(X) MOKHO BBIYHCIUTH B TH000M Touke X. Kak HaliTu
KOpHH (DYHKIIMH MCTIONbB3YS METOJ XOPJ U METOJ JIOKHOTO nosioxenusa? Oynknus f(x) 3agana B Buae nap
3HaueHuH (X1, yi). Kak HaiiTu e€ mepByro BTOpYIO M TPETbIO NMPOU3BOJHYIO, HUCIOJIb3Ys MEPBYIO IIEH-
TPaJbHO-PA3HOCTHYIO anmpokcumMaruio? Oynknus f(X) 3amana B Buae nap 3HaueHui (Xi, yi). Kak Haiit
e€ MepByI0 BTOPYIO M TPEThIO MPOU3BOIHYIO, UCHOJb3YS MEPBYI0 HELEHTPAIbHYI0 KOHEYHO-PA3HOCTHYIO
anmpokcumanuio? Oynkmus f(x) 3agana B Buae nap 3HadeHuid (xi, yi). Kak Haiftn e€ mepByio BTOpyo U
TPEThIO MPOU3BOAHYIO, HCIONIb3ys BTOPYIO HELEHTPAIbHYIO KOHEYHO-PA3HOCTHYIO AaIlpPOKCHMAIUIO?
Oynkuus f(x) 3agana B BUAe nap 3HadeHuH (Xi, yi). Kak HailTh €€ nHTerpaabHyI0 CyMMY HCTIONB3YS Me-
ton Tpaneuui? Oynkus f(x) 3amana B Bujae map 3HaueHui (xi, yi). Kak HaliTH €€ HHTErpallbHYI0 CyMMY
ucnonb3ys Mmetox Cumncona? dynkuus f(x) 3agana B Bujae nap 3HadeHui (Xi, yi). Kak Haiitn e€ nHTE -
rpaJIbHYI0 CyMMY HCHOJB3Ys MeTo] PomGepra?

3.4 Tembl pac4yeTHBIX padoT
— Jlanbl 3HaYeHUs QYHKIMU yi B TOUKax Xi, 1=1...n. Micronb3ys TUHEHHYIO HHTEPIOJISALIAIO HAUTH
3Ha4YeHUs QYHKLIUU B TOUKaX X], ]=0...m. CpaBHUTH MOJyuYECHHBIC 3HAUCHUS C PE3y/IbTaTaMU, BblJaBaCMbl -
MU pyskmuel interpld 6ubimorexku numpy .

3.5 Tembl 1a00paTOPHBIX padoT
— Meroa uckmouenus I'aycca. LU-paznoxenne. Cummerpuunsie u geHtounsle CJIAY. [lepecTa-
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HOBKa. MHBepcusa matpulibl. MitepalinoHHbIE METOBI.

— Meron Jlarpanxa. Meton Hetotona. Meton HeBuiia. MeTo HaMMEHBIINUX KBaAPaTOB.

— Mertoa MHKpeMEHTHOro noucka. Mertoj Oucekuu. MeTosibl OCHOBaHHBIE Ha MHTEPIOJISAIUU.
Meron Hetorona-Padcona. Meron cekyieit 1 J0KHOTO OT0KEHHS.

— Annpokcumanysi KOHEYHbIMH Pa3HOCTIAMU. DKcTpanoisiuus Pudapacona.

— Meron Herotona-Koreca. Meton PomGepra. Meron I'aycca. Meroasr Monte—Kapno. Beruuc-
JIEHUE KPATHBIX HHTETPAJIOB.

— Meron Axobu. CreneHHo M oOpaTHBIA cTerneHHOW Metona. [IpeoOpas3oBanue Xaycxonmaepa.
CoOcTBeHHBIE 3HAUECHUSI CAMMETPUYHON TPEXANMArOHATBHOW MATPHUIIBI.

4 MeTonnuecKkue MaTepuabl
Jns obGecnieueHus mpoiiecca OOy4eHHsI U peIlIeHus 3a1a4 O0ydeHHs] UCTIOIBb3YIOTCS CIEIYyIOIINe
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeaesIoNIie MPoLUeayphl OLICHUBAHUS 3HAHWUH, YMEHUI, HAaBbI-
KOB ¥ (WJIM) OMBITA JESATEIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHoBHasl JIUTEpPATYypa

1. Baxsanos, Hukomnaii CepreeBud. Uncnenusie MeTossl [ Tekct] : yaueOHOEe TocoOue aiisi By30B /
H. C. baxsanos, H. II. XKuakos, I'. M. KobenbkoB ; MOCKOBCKHIT TOCYIapCTBEHHBIN YHUBEPCUTET UM. M.
B. JlomonocoBa (M.). - 7-e uzn. - M. : BUHOM. JlaGopatopust 3uanmii, 2011. - 637 c. (Hanuuue B Ou0 -
muoteke TYCVYP - 41 3k3.)

2. 3apukoBckas, Haranps BsuecnaBoBHa. Ilpuknannas wmHpopmartHka (YUCIEHHBIE METOIbI)
[TekcT] : yaebHOE mocodue aiist cTyaeHTOB 1Mo HanpasieHuio 210100 "DekTpoHrnKa 1 HAHOAJIEKTPOHUKA"
u 222900 "HanoTtexHomoruu u MukpocucteMHuast texuuka" / H. B. 3apukoBckas ; MuHHCTEpCTBO 00pa3o-
BaHus U Hayku Pocculickoii ®enepanniu, TOMCKHIT TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U
paanosnekTpoHuku. - Tomck : TYCVYP, 2012. - 93 c¢. (nanuuue B Oubmorexke TYCYP - 52 5k3.)

4.2. lonotHUTEIbLHAS JTATEPaTypa
1. BeraucnurensHas MaTemMaTHKa : yaeOHoe mocobue / A. A. Munens ; MUHHCTEPCTBO 00pa3o-
BaHus Pocculickoit @enepannu, TOMCKUI roCyaapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PaIUO-
anekTpoHukH, Kadenpa aBromatuzupoBaHHbIx cucteM ympasieHus. - Tomck : TMILJO, 2000. - 206 c. :
w1, Ta0u. - bubnuorp.: c. 206. (Hanuuue B 6udmorexke TYCVYP - 18 3k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKHEe TOCOO S

1. Uwucnenusle MeToapl: MeToAMYECKHUE YKA3aHUS M0 CAMOCTOATEIbHON paboTe cTyAeHToB / Mu-
nenb A. A. - 2012. 10 c. [DnextpoHHsIi pecypce] - Peskxum noctyma: http://edu.tusur.ru/publications/4865,
CcBOOOIHBIN.

2. bBasbl maHHBIX: MeTomudeckue yKa3aHHs 10 TPOBEACHUIO JTaOOPAaTOPHBIX, MPAKTUIECKUX U
CaMOCTOATENIbHON paboTte cTymaeHToB i HampasiaeHus 090301 — MadopmaTika v BEIYUCTUTENbHAS TEX -
nuka / Barmep J. II. - 2016. 62 «c¢. [DOnexrpoHHblii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/6165, cBOOOTHBIA.

4.4. ba3bl JaHHbIX, HTHPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. google.com
2. docs.scipy.org/doc/
3. docs.python.org/2.7/
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