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JIaboparopHbie pabOTHI 32 32 4acoB
3 KoHTpoIts caMoCTOSATEIEHOM paboThI (KypCOBOM 18 18 4acoB
MPOEKT / KypcoBasi paboTa)
4 Bcero aynuTopHbIX 3aHATHN 82 82 4acoB
5 W3 HUX B MHTEPAaKTUBHOMN (hopme 22 22 4acoB
6 CaMocTosTenbpHas padoTa 98 98 4acoB
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DK3aMeH: 8 ceMecTp
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nporokot Ne 11 ot « 16 » 1 2017 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocTaBiieHa C y4eToM TpeOoBaHUH (eneparbHOr0 TOCYIapCTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermanpHOCTH) 27.03.04 VYmpaBieHue B TEXHHYECKUX cHUCTeMax, yTBepkiaeHHoro 2015-10-20 roxa,
paccMOTpeHa U yTBEpXK/ieHa Ha 3acenanuu kadenpsr «16» saBapst 2017 roxa, mporokon Nell.
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3aBexyrommii odecriednBaromei kad.
KCVII [Iypeirun 1O. A.

Pabouas nmporpamma coracoBana ¢ GakyiasTeToM, TpOoQUINPYIONICH U BRITYCKAOIIEH KadeapaMu
HaIpaBJeHUs OJTOTOBKHU (CHEIUATBLHOCTH).

Hexan ®BC Koznosa JI. A.

3aBeqyromInid BEITyCKAOIIEH Kag.

KCVYII [ypeirun 1O. A.
OKCIIepTHI:

noreHT kap. KCYII Xabubynuna H. FO.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

[lenbro Kypca sBisIeTCA:

- 3HAKOMCTBO CTYACHTOB C OCHOBHBIMU MOHSATUSMU MOJICTUPOBAHUS CUCTEM,

- C YMCTICHHBIMU METOAAMH MOJICITMPOBAHMS,

- C OIIMCAaHHUEM MaTEeMaTU4YEeCKUX MOJIENICH yIpaBIeHUs B MPOCTPAHCTBE COCTOSHUM,

- C KOHILIETILIMEH COBMEIIEHHOTO CHHTE3a MPpU (POPMUPOBAHUH YIIPABISIONINX BO3IEHCTBHIA,

- C METOJIaMU aHAJIMTUYECKOTO KOHCTPYHUPOBAHUS ONTUMAIILHBIX PErYIIITOPOB,

- ¢ MerogamMu (OPMHPOBAHMS CHEASIIMX CHCTEM aJallTUBHOTO YIPABICHUS MPU HEMOJHOU
uHpopmauu 06 00bEKTe C OMUOKaMH

1.2. 3agaum IMCHUIIITHHBI

— [J- nonyyeHue MNOHMMAHHUS TOrO, YTO MAareMaTHYeCKOe MOJEIHPOBAHUE C TIOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEPOB SIBJISICTCS MOLIHBIM, @ HHOTJA U €JMHCTBEHHBIM CPEACTBOM MPOEKTUPOBAHUS
CIIOKHBIX CHUCTEM; ;

—  [J- u3yyeHue mpUHIIMIIOB, METOJJOB MOJCIUPOBAHMS, YUCIECHHBIX METOJIOB MOJICIIMPOBAHUS U
MHTEPIIPETAINH MTOJIyYEHHBIX PE3YJIbTATOB; ;

— [J- u3ydeHne METOMO0B MPOCKTHPOBAHUS CUCTEM YIIPABJICHUS JUISI OOBEKTOB WM MPOIECCOB,
MaTeMaTHYEeCKUE MOJCIH KOTOPBIX 3a/laHbl B MPOCTPAHCTBE COCTOSIHMM CHCTEMOH OOBIKHOBCHHBIX
nuddepeHInanbHbIX YpaBHEHHUI; |

— [J- momydyeHHe HABBIKOB PCIICHUS 3a/Ja4 MOJICIUPOBAHUS C TIOMOIIBIO COBPEMEHHBIX
MaTeMaTHYEeCKUX MMaKEeTOB;

2. Mecto aucunniimubl B ctpykrype OITIOII

Juctumummaa «MonenupoBanue cuctem ympapieHus» (b1.5.14) otHocutcst k 6moky 1 (6a3oBast
4acTh).

[IpenmecTByromMMH  JUCUMIIMHAMY, (OPMHUPYIOIIMMHU  HadaJlbHbIE 3HAHUA, SBISAIOTCA
cleyolue AUCHUIINHBL JIMCKpeTHas MareMmaruka, Maremarnueckas JJOTMKAa M TEOPHsS aJllOPUTMOB,
[IporpammupoBanue, Teopuss aBTOMAaTH4YECKOrO yIpaBJICHUs, Teopuss BEPOATHOCTEH M MareMaTH4ecKas
CTaTUCTHKA.

ITocnenyromuMy TUCHUINIMHAMH SBJISIFOTCS: .

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS IHCIUILIHHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIUH:

—  OIIK-2 crnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIINX
B XOJle NPOQeCcCHOHATBHON IESATENbHOCTH, MPUBJIEKATh A UX PEIIEHHs] COOTBETCTBYIOIIUI (U3UKO-
MaTeMaTU4eCKUH ammapar;

— TIK-1 cnocoOHOCTBIO BBINOJHATH SKCIEPUMEHTHI Ha NEHCTBYIONIMX OOBEKTaX MO 3aJlaHHBIM
METOMKaM U 00pabarhiBaTh Pe3yNbTaThl C IPUMEHEHHEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOIOTUI
Y TEXHUYECKUX CPEJICTB;

— TIK-2 cnocoOHOCTBIO MPOBOAUTH BBIYUCIUTENBHBIE HSKCIEPUMEHTHl C HCIIOIb30BAHUEM
CTaHJApPTHBIX IPOTPAaMMHBIX CPEICTB C LEJIbI0 IMOJYYEHUS MATEMAaTUYECKUX MOZENEH IpOLEccOoB U
00BEKTOB aBTOMAaTHU3AIMH U YIIPABJICHHUS;

— TIK-3 roToBHOCTBIO YYacTBOBaTb B COCTABJICHHM aHAJIUTHYECKUX OO30POB U Hay4dHO-
TEXHUYECKHX OTYETOB [0 pe3yJbTaTaM BBINOJIHEHHOW palOoThl, B TMOArOTOBKE MyOJMKAaIUi IO
pe3ysbTaTtaM MCCIIe0BaHUN U Pa3paboToK;

B pesynbrare usydeHus IUCHUIUIMHBI CTYAEHT JOJKEH:

— 3HATh OCHOBHBIE MOHATHS, IPUHIUIB U METOJbl MOAETUPOBAHUS CIOXKHBIX JTUHAMUYECKUX
CUCTEM; QJITOPUTMbl YIPABICHUS METOAAMM AaHAJIUTHYECKOTO KOHCTPYMPOBAaHHUS IO KBaJpaTUYHBIM
KPUTEPHUSIM KauecTBa,; METOAbI NMPOEKTUPOBAHMS CHUCTEM YIPABICHHUS i OOBEKTOB WIJIM IPOIECCOB,
MareMaTu4eckhue MOJENHM KOTOPBIX 33JaHbl B IPOCTPAHCTBE COCTOSHUN CHUCTEMOW OOBIKHOBEHHBIX
muddepeHInaIbHbIX ypaBHEHUH; YTO MaTeMaTHyecKoe MOJEIMPOBAHHE C TIOMOIIbI0 COBPEMEHHBIX
KOMITBIOTEPOB SIBJISIETCS MOLIHBIM, @ MHOIZNA U €IUHCTBCHHBIM CPEICTBOM INPOCKTUPOBAHUS CIIOMKHBIX
JUHAMHYECKHX CUCTEM.
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— yMeTb WCIONb30BaTh YHCICHHBIE METOABI JUISI MOJEIMPOBAHUS CHUCTEM YIPABIICHHUS;
MPOEKTUPOBATh  CHEAAIIYI0 CHUCTEMY aJalTUBHOIO YIpaBICHUS TMpPU HEMOJIHOM H3MEPEHUU;
MHTEPIPETUPOBATD MOTyUYEHHBIE PE3YIILTATHI.

—  BJIaJeTh HABBIKAMH HCIIOJIb30BAHUSI YUCIEHHBIX METOJI0OB MOACIUPOBAHUS U UHTEPIIPETAIIUU
MOJTy4YEHHBIX PE3YJbTaToOB; HaBBIKAMM IPOTPAMMUPOBAHMS 3a/lad MOJICIMPOBAHHUS M OIEHKH HX
BBIYHUCITUTEIILHON CIIOKHOCTH, |HABBIKAMHU PEUICHUS 3a7ad MOACIUPOBAHUS C TOMOIIBIO COBPEMEHHBIX
MaTeMaTH4eCKUX MaKeTOB.

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOi padoThI
OOmast TpyAOeMKOCTh JIUCIHIUIMHBI COCTaBseT 6.0 3a4eTHBIX €AWHUIBI U TPEACTaBICHA B
tabmuue 4.1.
Tabmuua 4.1 — Tpy10eMKOCTb JUCIUILIUHBI

Bunbl yueOHOM nesaTenbHOCTH Bcero yacos CemecTtpsl
8 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 82 82
Jlexuun 32 32
JlaGopatopHbie pabOTHI 32 32
KoHTpob camocTosaTenbHOM paboThl (KypcOBO TPOEKT / 18 18
KypcoBas pabora)
W3 Hux B uHTEpaKkTUBHON (popme 22 22
CamocrosiTenbHas paboTa (Bcero) 98 98
Brinonuenue KypcoBoro npoekra (padboTsl) 14 14
Odopmiienre 0T4eTOB 110 J1ab0paToOpHBIM padboTam 61 61
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 23 23
Bcero (6e3 sx3amena) 180 180
[ToaroroBka u ciaua sK3ameHa 36 36
OO01mast TpPyI0eMKOCTh 216 216
3ayetrHble EAuHUIIBD 6.0 6.0

5. ConepxaHue IMCHMILINHBI

5.1. Pazaenanl JMCHMIIMHLI M BUALI 3aHATHI
Paznenbl AMCIUIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe S.1.
Tabnura 5.1 — Pa3gensl UCHUILUINHBI U BUALI 3aHITHI
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8 cemectp
1 OCHOBHBIC TTOHATHS MOJICTUPOBAHUS 8 0 13 18 21 OIIK-2, TIK-1,
CHCTCM. [1K-2, T1IK-3
2 HYucneHHbIe METOJIbI MOJICITUPOBAHUS. 10 18 51 79 OIIK-2, TIK-1,
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[1K-2

3 MonenupoBaHHie CUCTEM YIIPABICHHUSL. 14 14 34 62  OIIK-2, IIK-1,
[K-2, TIK-3

Hroro 3a cemectp 32 32 98 18 180

Htoro 32 32 98 18 180

5.2. Conep:xkanu

€ pa3esoB JUCHUILIUHBI (110 JIEKIIUAM)

Coneprxanue pa3esioB TUCIUILIHH (110 JISKIIUSM) TPUBEIACHO B Ta0IuIe 5.2.
Tabnuna 5.2 - Coneprkanue pasieiaoB JUCHUILIAH (IO JICKIUSM)

HaszBanus pasznenos

CozeprkaHue pa3aeinoB TUCIUILTAHBI 10
JIEKIIUAM

8 cemectp

1 Tpya0eMKOCTb,

KOMIICTCHIIN (I)OpMI/IpyeMLIC

1 OcHOBHBIE NOHATUSI
MOJIETTUPOBAHUS CUCTEM.

OCHOBHBIE TOHATHUSI MOJIETTUPOBAHMS
cucteM. Mojienb: CBOMCTBA,
Kiaccudukanuu, onpenenenus. Crucrema:
HUCTOPUYECKOE PA3BUTUE MTOHATHUS
CHUCTEMBI, MOZEIIH «YEPHOTO SLIUKAY,
COCTaBa U CTPYKTYPBI CUCTEMBI,
CTPYKTypHas cxema, KilacCu(pUKaIuu,
aHaJu3 U CUHTE3 CUCTEM, OCHOBHBIC
CHUCTEMHBIE IPUHIIUIIBL, TOHATHUS U
onpeaeneHus. MoaenupoBaHue:
ompezeneHue, kinaccudukanys METo0B
MNpeaAcCTaBJICHHUA CUCTEM, METOABI
(dbopMann30BaHHOTO U
He(opMaTM30BaHHOTO MPEICTABICHUS
CUCTeM, KiacCU(pUKaIUs BUIOB
MOJIETTUPOBAHHSI.

Maremarnueckoe monaenupoBanue: Lenn
U 3aJa491 MaTeMaTU4E€CKOTO
MOJEIMPOBAHUA. DTaIbl IOCTPOEHUS,
OCHOBHBIE XapaKTEPUCTUKHU U
KJ1accuuKaIys MaTeMaTHIeCKUX
Mojiene, GOpMBbI MPeICTaBICHUS
MaTE€MaTUYE€CKUX MOJEJEH: HEMPEPHIBHO-
JIETEPMUHUPOBAHHAsl, HEIPEPBIBHO-
BEPOSITHOCTHAS, AUCKPETHO-
JIETEPMUHUPOBAHHAs U TUCKPETHO-
BEPOSTHOCTHAsI. MeTO/Ibl yIPOILIEHUS
MaTeMaTH4eCKUX Mojeleii. MeToanl
Teopuu nmogoous. Vcrnonp3oBanue Teopun
nofooust mpu HU3NIECKOM
MOJAENIUPOBaHUU. MaremMarndeckoe

4

OI1K-2,
TK-3, TTK-
1, TIK-2
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nmoooue. ArperaTiBHOE MOJICITMPOBAHUE.
OcCHOBHBIE XapaKTEPUCTUKU
arperaTuBHOM Mojenu. Maremarudyeckoe
omucaHue mporecca QyHKIMOHUPOBAHUS
arperara.

CrarucTuueckoe MOJICIMPOBAHUE: 2
MeTOAbl UMUTaMK Ha DBM crnydaiiHbIX
AJIEMEHTOB. MoJIeTMpOBaHNE CITyUYalHbBIX
BesnnuuH. Metoasl Monte-Kapio
BBIYHCIICHUS] KPATHBIX
uHTerpanoB.MiMutanmonHoe
MozenupoBanue. [[pUuHIUIIBI TOCTPOCHUS
MMUTAIMOHHBIX Mojenel. Opranuzanus
npouecca moaenuposanus. CriocoObl
UMUTAIUH. DTarbl HUMUTAIIUOHHOTO
MozenupoBanus. IitanupoBanue
MMUTAIMOHHBIX SKCIIEPUMEHTOB:
CTpaTeTuYeCcKOe U TAKTUYECKOE
wianupoBanue. O6paboTKa U aHaTu3
PE3yJABTAaTOB MOJICITUPOBAHUSI.
JlocToMHCTBa U HEAOCTaTKU
MMUTALMOHHOTO MOJICTTUPOBAHUS

Hroro 8
2 UnciieHHBIE METOOBI DJIeMEHTBI TEOPUM MOTPEITHOCTH. 10 OIIK-2,
MOJIETIUPOBAHMSL. MeTonb! npubauKeHus JaHHbIX: [K-1, ITK-
MHTEPIIONIMPOBAHUE, CIUIAH-PYHKIINH, 2

anmIpoOKCUMAIIHs METOJIOM HaUMEHBIINX
KBaaparoB. UncienHoe
mubdepeHIMpOBaHUE U UHTETPUPOBAHHE.
MeTtoae! perieHus HENMMHEUHBIX
ypaBHEHUH U cucTteM. Pemenue 3ana4u
MaTpUYHON anreOpbl: 00yCIOBICHHOCTD
CUCTEM U MaTpHll, TOYHbIE U
UTEPALMOHHBIE METO/IBI PELIEHUS] CUCTEM
JUHENHBIX anredpanyecKux ypaBHEHHH,
METO/Ibl BEIUUCIIEHUS] COOCTBEHHBIX
3HAQYEHUHN U BEKTOPOB MaTPHL.

Htoro 10
3 MonenupoBaHHe CUCTEM Ornuncanne cUCTEM B IPOCTPAHCTBE 14 OIIK-2,
YIIPABJICHHUS. COCTOSIHMI. AHAJTUTHUYECKOE IK-1, TIK-
KOHCTPYMPOBaHUE ONTUMAJIbHBIX 2, TIK-3

PEryASTOPOB: ONTUMAIILHOE YIIPAaBIECHUE
HpI/I MHUHHUMHA3AIIUNU KJIIACCUYCCKOIO
KBaJIpaTUYHOTO (PYHKIMOHATA,
00001IeHHOM padOTHI U JIOKAJTHHOTO.
MogenupoBaHue CHCTEM ONTHUMAaIbLHOTO
VIIPaBJICHUS: OCHOBHBIC TOHSATHS
U(POBBIX CUCTEM YIPABICHUS,
aJ'Il"OpI/ITMBI MO}ICHHpOBaHI/ISI IIOBCACHUA
yIpaBIIIeMOro 0O0ObEKTa U CUHTE3a
ONTHMAJILHOTO YIIPABICHHUS.
MonenupoBaHHue CUCTEM YIIPABIICHUS IIPU
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CIIyYalHBIX BHEUIHUX BO3JICUCTBUSIX:
MOJICITUPOBAHKE TTOBEICHUSI 00BEKTA MPU
HaJUYUHU BHEITHUX BO3MYIIICHUH,
OIIMCAaHME MAaTeMaTUYCCKOM MOJICIIH
M3MEPUTEITLHOTO KOMITJIEKCA, OIICHUBAHUE
cocrosiHUsS Mozenu ¢puinsTpoM Kanmana,
CHUHTE3 YIPaBJISAIOIIUX BO3ICUCTBUM 11O
oneHkam cocrosausg. CHHTE3 aJanTHBHOMN
CJIeNIAIIEH CHCTEMBI YIIPABIICHUS:
OCHOBHBIE TOHSTHS aJalITUBHBIX CUCTEM
YIPaBJICHHS, OTHOBPEMEHHOE
OIICHUBAHUE COCTOSIHUS U TTApaMETPOB
Moielu 00BEKTa, aJITOPUTMBI CHHTE3a
aJJalTUBHOTO YIIpaBJICHUsS. YUeT
OTpaHUYECHUH U 3ama3/IbIBAaHUM 110
ynpasieHuto. OO1ias cxema CUHTE3a
aJalTUBHBIX CUCTEM
ynpasienus. I Ipumepsl nocTpoeHus
MaTeMaTHYEeCKUX MOJEIIEH.

Hroro 14

Hroro 3a cemecTp 32

5.3. Pa3gesibl AMCHMILIMHBI M MEKIMCUMILNIMHAPHBIE CBS3H ¢ 00ecneYnBAK UMY (TPeAbLTy IIUMHU)
U o0ecrieynBaeMbIMU (MOCJIeAYIOIUMH) JUCHUIIIMHAMHA
Paznmensl MUCIUTUIMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONIUME (TIPEIBITYITUMHI) U
o0ecrnieurnBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCHUIUTMHAMU MTPEICTaBIeHbI B Tabmuie 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXKIUCIUITIMHAPHBIE CBA3U

No pa3aciioB I[aHHOﬁ AUCHUITIIIMHBI, OJIA
KOTOPBIX HGO6XO}II/IMO HN3Yy4YCHUC

HanMeHoBaHue TUCIMILINH o0ecrneynBaoMX U 00ecreunBaeMbIX
JTUCIUIUINH

1 2 3
[IpenmecTByromme TUCHUIITHHBI

1 uckpeTrHas MaTeMaTuka + +
2 Maremarudeckasi JIOTHKa U TEOpUs aJITOPUTMOB +

3 IIporpamMMupoBaHue + +
4 Teopust aBTOMaTu4eCcKoro yrnpaBJICHHUs +
5 Teopust BEpOATHOCTEN U MaTeEMAaTUYECKasi CTAaTUCTHKA +

5.4. CooTBeTCcTBHE KOMIIETEHINH, (JOPMHUPYEMBIX MPH U3YYE€HUH TUCHHUIIMHBI, 1 BUJAOB 3aHITHI
CooTBeTCTBHE KOMIICTCHINH, (DOPMUPYEMBIX TPH HW3y4EeHUHW IUCIHMILIAHBI, W BHUJIOB 3aHITHHA
Mpe/ICTaBIeHo B Tabmuie 5.4
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Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIMH W BHJIOB 3aHATUH, (OPMHUPYEMBIX NpU H3yUYEHHUH

JTUCIUILTAHBI
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OIlIK-2 + + + + KonrtposnpHhas pabora,
Ox3ameH, OTdeT 1o
nmabopaTopHoii padore,
3ammTa KypcoBbIX IPOEKTOB
(pabor), Pacuetnas pabora,
Tect, OT4er 1o KypcoBoi
pabore,
JuddepenurpoBaHHbII
3a4er
[K-1 + + + + KonTponbHas pabora,
Ok3ameH, OTYET 110
naboparopHoii pabote,
3anmTa KypCOBBIX TPOEKTOB
(pabor), Pacuernas pabota,
Tect, OTUeT 1o KypcoBOH
paborte,
HuddepennmpoBannbIit
3a4eT
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[1K-2 + + + KonTpomnsHnas pabora,
Ok3ameH, OTYET 110
nmabopaTopHOi padore,
3amuTa KypcoBbIX IPOEKTOB
(pabor), Tect, OTuer 1o
KypcoBoii paboTte

ITK-3 + + + + KonTpomnpHas pabdora,
Ok3ameH, OTYET 110
nmabopaTopHOi padore,
3amuTa KypcoBbIX IPOEKTOB
(pabort), Pacuernas pabora,
Tect, OT4er 110 KypcoBoi
pabore,
JuddeperunrpoBaHHbII
3a4er

6. UaTepakTUBHBIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUeHUSI
TexHOMOTuM MHTEPAKTUBHOTO OOyUYSHHs TPHU Pa3HBIX (GopMax 3aHATHH B yacax IMPHUBEICHBI B
Tabiuue 6.1
Tabmuma 6.1 — TexHOIOrMKM UHTEPAKTUBHOTO 00YYEHUS IPH pa3HBIX popMax 3aHATUH B yacax

HNurepaktuBHbie 1a00paropuble | MHTEpakTUBH
Metoab! p patop p Bcero
3aHATHUSA bI€ JIEKI[UHU
8 cemecTp

[Ipe3eHTaruu ¢ UCIOIB30BaHUEM 18 4 22
WHTEPAKTUBHON JJOCKH C

o0cyXIeHHeM

Hroro 3a cemectp: 18 4 22
Hroro 18 4 22

7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnune 7.1.
Tabnuua 7. 1 — HaumeHoBaHue 1a00paTopHbIX paboT
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8 cemecTp
2 UncieHHbIE METOOBI Craructuueckoe MOJEIpPOBaHUE, 4 OIIK-2,
MOJICJIMPOBAHUS. (3amaum 1-4), [crpanunbl 81-93]/B [¢] IIK-1, I1K-
yKa3aHbl CTPaHUILIbl yUeOHOTO 2

nocobusi:Pemernuxona I H.
MopnenupoBanue cucteM: yued. mocodue
/ I.H. PemernukoBa; ®enepanbHoe
areHTCTBO 1o 00pa3oBaHuto, ToMCK. roc.
YH-T CHCTEM YIIP. U PaUOIIEKTPOHUKH.
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— 2-¢ u3n., nepepad u gor. — Tomck:
Tomck. roc. yH-T CUCTEM YIIp. U
panuosnexktponuku, 2007. — 441 c.,rae
pa3MeliieHa TeoOpust © METOAMYECKUE
YKa3aHHs 1)1 BBIMTOJTHEHUS! KOHKPETHBIX
1ab0paTOPHBIX 3aaHHIA

[TpubnmkeHue qaHHbIX, (3a1a4u 5-14),
[cTpanursr 137-150, 155-172]

MeTobl HHTEPIOIUPOBAHUS TIO
PaBHOOTCTOSIIIMM Y3J1aM, YUCIICHHOE
muddepeHIMPOBaHKE U HHTCTPUPOBAHUE,
(3amaum (15-36), [crpanunst 150-155,
172-185]

Pemenue HeIMHENHBIX ypaBHEHUH,
CHCTEM HEJIMHCWHBIX YPaBHEHUH U 337124
MarpuyHOu anreopsl, (3agaun 37-59),
[cTpanuier 196-260]

Pemenue nuddepennmanbHbIX
ypaBHEHHMI U cucteM, (3a1aun 60-66),
[cTpanuisr 260-280]

Hroro

18

3 MogenupoBaHue CUCTEM
YIIPaBJICHHUS.

Hroro 3a cemecTp

MogenupoBaHue CHCTEM ONTUMAaIbHOTO
yropasienus, (3agauu 67-69), [crpanuiibt
300-313]

MonenrpoBaHue CHCTEM YIIPABJICHUS 110
OLIEHKAaM COCTOsIHUS, (3amauun 70-72),
[cTpanuis 314- 325]

3 OIIK-2,

2, T11K-3

MogenupoBaHue CUCTEM aJanTUBHOTO
yropasienus, (3agauu 73-75), [cTpaHuiibt
325-337]

Hroro

14
32

TK-1, TTK-

8. IpakTHyeckue 3aHATHS (CEMUHAPBHI)
He npenycmorpeno PYII

9. CamocTosiTe/ibHasi padoTa

Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (pOPMHUpPYEMbIE KOMIIETEHIIUH MPE/ICTABICHbI B

Tabmuue 9.1.

Tabnuua 9.1 - Bunbel camocrosTenbHOM paboThl, TPYI0EMKOCTh U (hOpMUpYEMble KOMITETEHIIUU

Hassanwus paznenos

Bunbel camocTosaTeTHON

paboTHI

4 Tpyl0€MKOCTb,
koMmneTeHIuu @opmMupyemblie

@OopMBI KOHTPOJIA

CornacoeaHa Ha noptane N2 15001
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8 cemectp

1 OcHOBHBIE IOHATHS [TpopaboTKa JEKIIMOHHOTO 3 OIIK-2, KonrponbHas paboTa,
MOJICJIMPOBAHUS CUCTEM.  Marepualia [1K-1, Tect

[TpopaboTKa JEKLUOHHOTO 5 gﬁ'g’

Marepuana )

[TpopaboTka JIEKIIMOHHOTO 2

marepuasia

[TpopaboTka JIEKITMOHHOTO 3

marepuaia

Utoro 13
2 YucneHHbIe METO/IBI [TpopaboTKa JEeKIIMOHHOTO 4  OIIK-2, Oryer no naboparopHoOu
MOJICJIMPOBAHUS. Marepuasa ITK-1, pabore, Tect

OdopmiteHrE OTYETOB 110 7 |1IK2

J1ab0opaTopHBIM paboTam

OdopmieHrEe OTYETOB 110 7

J1ab0opaToOpHBIM paboTam

OdopmieHrE OTYETOB 110 8

J1abopaToOpHBIM paboTam

Odopmienne 0T4eTOB 1O 8

nabopaTopHBIM paboTam

Odopmienre 0T4eTOB 10 8

nabopaTopHBIM paboTam

Odopmienne 0T4eTOB MO 9

nmabopaTopHBIM paboTam

Uroro 51
3 MonenupoBanue cucteMm [IpopaboTka JEKIIMOHHOTO 6 OIIK-2, 3ammTa KypCOBBIX
YIPaBICHUS. Mmarepuala I1K-1, npoekToB (pabot), Otyer

OdopmiieHre 0TYETOB MO 10 K2 1o KypcoBoi padore,

I1K-3 Otuet no naboparopHoii

nmabopaTopHBIM paboTam
pabore, Tect, Dx3ameH

OdopmieHre 0T4eTOB 1O 4
nmabopaTopHBIM paboTam
BrlnonHeHne KypcoBoro 14
npoekTa (paboThl)
Uroro 34
Hroro 3a cemectp 98
[TonroroBka u caaua 36 DK3aMeH
sK3aMeHa / 3a4eTa
Hroro 134

9.1. Bonnpocsl Ha NPOpPadoOTKY JIEKIMOHHOI'0 MaTepHaJia
Mopnenb, cucteMa, MoJIeTupOBaHKE, BUIbI MOJCIIUPOBAHUS, KIaCCUPUKAIINH.
NmuTaniioHHOE MOJIETMPOBAHHUE.
[TnanupoBaHre UMUTALMOHHBIX SKCIIEPUMEHTOB
4. W3yueHwe aaropuTMOB YIPABICHUS METOJAaMHM AHAJIUTHYECKOIO  KOHCTPYHPOBAHMS
OIITUMAJILHBIX PETYIIATOPOB.
5. AnropurtMsl ynpasieHHsl IPH UCIOIb30BaHUS KIACCUUECKOTO KBaAPAaTUYHOIO KpUTEPHSI.

el
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6. ANrOopuTMBI YIpaBICHHS NpPU MCIOIB30BAHUS KBAJPAaTUYHOTO KpHUTEpHUs 000OIIeHHON
paboTHI.

7. ANropuTMBI yIIpaBICHHS P UCHOIb30BAHUS JIOKAJIHHOTO KBAIPATHYHOTO KPUTEPHUSL.

8. VYder morpemHocTel mpyu BEIYUCICHUSIX

9. Craructuueckoe MOAETHUPOBAHNE

10. Maremarudeckoe MOJCITUPOBAHKE, IICTH U 3a1a4H.

11. Metoasl TeOpuH MOIOOUS.

12. ArperaruBHoe MOACIMPOBAHUE.

9.2. Tembl 1a0OpaTOPHBIX padoT

13. Pemienuie HeMHEHHBIX YPAaBHEHUH U CUCTEM.

14. HaxoxaeHre KOpHEH anreOpandecKux ypaBHCHHH.

15. ApantuBHOE yripaBieHUE.

16. OueHnBaHMe COCTOSHUS U MApaMeTPOB MapalibieabHbIMU QuiabTpamu Kanmana.

17. Yucnennoe nuddepeHuupoBaHre 1 MHTETPUPOBAHUE

18. Pemenue 0ObIKHOBEHHBIX TU(DPEpEeHIIMATBHBIX YPABHCHUH U CUCTEM.

19. 3agaun Komm (mertomer Oitnepa, Pynre-Kyrra, Anamca) m kpaeBbie (METOOBI CETOK U
KOJIJTOKAITUH ).

20. Merogsl mpHONMKEHUS HSKCIEPUMEHTAJbHBIX JAHHBIX: HHTEPIIOJUPOBAHME, CIUIANH-
(GyHKIMY, anIpOKCUMAIIMs METO0M HAaUMEHbBIINX KBAJpPaToB.

21. TloctpoeHue MaT. MOJEITN U3MEPUTEIHHOTO KOMILIEKCA.

22. OueHuBanue coctosiHus GuibTpoMm Kanmana.

23. CuHTe3 ynpaBJeHHUH 1O OLIEHKAaM COCTOSTHHUS.

24. Pemienue 3ahad MaTpUYHOM aireOpbl: pELICHHE CHUCTEM JMHEHHBIX alre0pandecKux
YpaBHEHH, BBIYMCICHHUE OOPATHBIX MATPHUIl U ONpENEIUTEeNeH, HaXOKICHHEe COOCTBEHHBIX 3HAYCHUH U
BEKTOPOB MaTpHIL.

25. Pemienme 3amad MaTpUYHON ainreOpbl: pEIICHWE CHCTEM JIMHEHHBIX alreOpanvecKux
yYpaBHEHMH, BBIUMCIIEHUE OOPAaTHBIX MAaTpUI] U ONpeJesnTeNIel, HaXOKIeHUEe COOCTBEHHbBIX 3HAYEHUN U
BEKTOPOB MaTPHII

9.3. TembI KypCcOBBIX IPOEKTOB (padoT)
26. CuHTe3 yImpaBieHMs IO OLEHKaM COCTOSHHMS WJIM CHHTE3 aJalNTHUBHOIO YIpaBICHUS s
COJIEpKATEIbHON MOJEIIH.
27. CuHTe3 ympaBieHMs IO OLEHKAM COCTOSHHUS WM CHHTE3 aJalTUBHOIO YIpPAaBICHUS Ui
y4eOHOM MOJIENH.

10. KypcoBas pa6ora (mpoeKr)
TpynoeMKoCTh ayTUTOPHBIX 3aHATHH W (POpMUpYEMbIe KOMIIETEHIIMM B PAaMKaxX BBIMOIHEHHS
KypcoBoii paboThl (mpoekTa) npeacrapneHs! Tadbmuie 10.1.
Tabmuua 10. 1 — TpymoeMmkocTh ayIuTOpPHBIX 3aHATUNH W (OpMUpYEMBbIE KOMIIETEHLMH B paMKax
BBINOJIHEHHSI KYpCOBOM paboThI (ITPOEKTa)

Q
w0
=
]
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E o
HanmenoBaHnue aynmUTOPHBIX 3aHITHI 2 ’2
=4 S
& =
- 2
[&]
=
g
~
8 cemectp
CornacHo 3aJJaHUIO OCYILECTBIIAETCS: 1) YMCIeHHOE 18 OIIK-2, TIK-1,
MOJIeTTUpOBaHue, 2) opopmiIeHHE OTYETa MO KYpCOBOi padore,3) ITK-3
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odopMIIsieTCs IPE3CHTAITUS TSI 3aITUTHI KYPCOBOM paOOTHI.

Hroro 3a cemecTp

18

10.1 TembI KypcoOBBIX padoT
[IpumepHas TemaTrKa KypcoBBIX paboT (IIPOEKTOB):
— MoxenupoBaHue CUCTEM YIPABICHUS B IPOCTPAHCTBE COCTOSTHUIM METO/IaMU aHATUTUIECKOTO
KOHCTPYHUPOBAHUS 10 KBAAPATHYHBIM KPUTSPHSIM

11. PeiiTuHroBasi cucreMa J1Jisl OlIEHKHU YCIIEBA€MOCTH CTYIE€HTOB

Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

11.1. banabHbIe OLIEHKH /151 3JIEMEHTOB KOHTPOJIA

. . MaxkcuMaibHBIN
. MaxkcuMabHbIH MaxkcuManbHbIH
DneMeHThl yueOHOM 0as 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamr 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEII ceMecTpa
8 cemecTp
3amura KypcoBbIX 22 22
POEKTOB (pabdoT)
KonTponbsHas pabora 10 10
OTuet o KypcoBOr 9 9
pabore
Otuer o naboparopHoii 2 4 4 10
pabore
PacueTtnas pabora 9 9
Tect 2 4 4 10
Hroro Mmakcumym 3a 14 8 48 70
epuoa
OK3amMeH 30
Hapacratomum urorom 14 22 70 100
11.2. IlepecueT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[Tepecuet OamIoB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpecTaBiieH B Tadmuie 11.2.
Tabnmuna 11. 2 — IlepecueT 6aJIJIOB B OLIEHKHU 32 KOHTPOJIbHbBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHOW TOYKHU Ornenka
> 90% ot MakcuManbHON cyMMBI OaitoB Ha aaty KT 5
Ot 70% no 89% ot makcumasibHOM cymMbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha aaty KT 2

11.3. [lepecyeT cyMMbI 6AJ/JIOB B TPAAMIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6a/IJI0B B TPAJAUIIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY MpEACTaBIeH B TaOIUIEe
11.3.
Tabnuua 11. 3 — [lepecueT cymMmmbl 6aJIII0B B TPAAUIIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Htorosast cymma 0anos,

Onenka (I'OC) YYHTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
4 (xoporo) (3a4TeHO) 85-89 B (ouens xoporto)
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75-84 C (xoporo)
70-74
65 - 69 D (ynoBneTBOpUTENIBHO)
3 (YyAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (H0cpecTenHo)
2 (HeynoBeTBOPHTEIHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopHUTENIbHO)
3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecTieyeHHe U CUMILTUHbI

12.1. OcHoBHas JuTEpaTypa
1. PemernukoBa ["H. MonenupoBanue cuctem : YuebHoe mocobue. - 2-¢ u3f., nepepad. u JIo1. -
Tomck : TYCVYP, 2007. - 440 c. (nanuure B Oubnuoreke TYCVYP - 70 3k3.)

12.2. lonosHuTEIbHAS JIUTEPATYPA

1. PemernukoBa, I'"H. MoxnenupoBanue cuctem : YueOHOe mocoOue i By30B . - TOMCK :
TYCVYP, 2005. - 260 c. (mamuuue B 6udmmoreke TYCVYP - 50 3k3.)

2. [Ileperymos, ®.U., Tapacenko ®.I1. OcHOBBI cuCTEMHOrO aHanu3a: yued. — 2-e u3[., A0M. —
Tomck : U3n-Bo HTJI, 1997. — 396 c. (nanuuue B 6ubmuorexke TYCVYP - 9 5k3.)

3. Cosgeros, b.4., fxoeneB C.A. MonenupoBanue cucteMm : Y4eOHUK Ui BYy30B . - 4-¢ W3I.,
crepuotuil. - M. : Beicmas mikoia, 2005. - 342 c¢. (Hanmmuue B 6udmuoreke TYCVYP - 30 9k3.)

4. lennon, P. UmuTanmonnoe MoAenupoBaHue CUCTEM - UCKYCCTBO U Hayka : MoHorpadus :
[Tep. ¢ anmn. / P. 1O. lllennon ; pen. mep. : E. K. Macnosckuii. - M. : Mup, 1978. - 418 c. (Hanmuuue B
oubmorexke TYCVYP - 4 5k3.)

12.3 Y4yeOHO-MeTOAHYECKHE MOCO0Ous

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOU

1. Pemernukosa ["H. MoxenupoBanue cuctem : YaeOHoe mocodue - 2-¢ u3j., nepepad. u Jo. -
Tomck : TYCVYP, 2007. - 440 c. : un. Meroauueckue yka3zaHus K JJabopaTopHbIM paboTtam - ctp. 81-337.
[DneKkTpoHHBbII pecypc]. -
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=145

2. PemernukoBa ["H. MoaenupoBanue cucteM ympaBlieHUs (yaeOHOE METOIMYecKoe Mmocodue
1o KypcoBoMy npoektuposanuio) — Tomck: TYCVP, kad. KCVIIL, 2015.— 21c. [DnexTponHsIii pecypc]. -
http://new.kcup.tusur.ru/library/modelirovanie-sistem-upravlenija-uchebnoe-metodicheskoe-posobie-po-
kursovomu-proektirovaniju

3. Pemernukosa I'H. MoxenupoBanue cucreM : Y4ueOHOe ocoOue. - 2-e U3, mepepad. u JOo1l. -
Tomck : TYCVYP, 2007. - 440 c. (CamocrostenbHas padorta ctp. 42-55, 69-80, 96-120, 362-368) (namuuue
B oubmmorexke TYCVYP - 70 9k3.)

12.3.2 YuyeOHO-MeTOAMYECKHUE TOCOOHS AJIsl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOUYEeCKUE MaTepHalibl sl CaMOCTOSATEIbHON U ayAUTOPHON PabOThl 00YYaroIMXCs
M3 YKCjia UHBAJIWAOB MPEAOCTABIAIOTCA B q)opMax, AallITUPOBAHHBIX K OIrpaHUYCHHUAM HX 300POBbIA U
BOCIIpUATHS UH(DOPMAITUH.

JUJ1s1 JIML ¢ HAPYIIEHUSIMU 3PEHUS:

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— B TIe4aTHON (hopMe YBETUUCHHBIM MIPUPTOM.

Jliis1 NI ¢ HAPYIIeHUSIMU CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo (opme.

JIais1 1M1 ¢ HAPYIIEHUSIMU ONIOPHO-BUIaTeJIbLHOIO annapara:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B re4aTHou opme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CINIPABOYHbIE, IOUCKOBbIE CHCTEMbI U TPedyeMoe
NnporpaMMHoe odecrnedyeHue
1. TlouckoBbie cucteMsl: http://www.google.com, http://www.yandex.ru, http://rambler.ru
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2. DOnektpoHHas 0a3a  JaHHBIX  ydeOHO-MeTomuveckux  paspabotok  kad. KCVII:
http://new.kcup.tusur.ru/library

3. JlocTynm K DJEKTPOHHBIM pecypcaM Ha HaydyHO-00pa3oBaTelbHOM IOpTalie YHHBEPCUTETA!
http://edu.tusur.ru/training/publications

4. JlocTym K 3IEKTPOHHOMY Karajory Oubmunorexu yHuBepcutera: http://lib.tusur.ru

13. MarepuajibHO-TEXHHYECKOe o0ecredeHue U CIUIINHbI
13.1. O6umue TpedOBaHNMS K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHU 0 JUCITUNINHBI

13.1.1. MarepuajibHO-TeXHHYECKOE O0ecnevyeHue 1Jis1 JIeKIIUOHHBIX 3aHATHIl
Jis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIIA, TPYIIOBBIX U WHAWBHUIYAIbHBIX KOHCYIBTALUH,
TEKYILEr0 KOHTPOJIA U MPOMEXKYTOUYHOM aTTECTAllMd UCIOJIb3yeTcsl yueOHasi ayIuTOpHs, C KOJIHMYECTBOM
MOCAJOYHBIX MECT He MeHee 22-24, o0opydoBaHHasl TOCKOHM, MPOEKTOPOM M CTaHAAPTHOM ydeOHOM
Mebenbio. MiMeroTest HamisiHble TocoOus B BUJIE MPE3CHTALUN MO JIEKIMOHHBIM pa3jieiaM JUCIUTUINHBI.

13.1.2. MarepuaJibHO-TeXHHYeCKOe obecnedyeHue A5 1a00paTopHbIX padoT

Jns  mpoBenmeHust  1aOOpaTOpHBIX — 3aHATHA ~ WCHONB3YeTCs — yueOHO-HCCIeN0BaTeNbCKas
BBIUMCIIUTENbHAS Jlaboparopus, pacnoioxkeHHas mo azapecy 634034, Tomckas oOmacte, I ToMck,
Bepmmanna ymuna, . 74, 3 osrax, aya. 321 m 323. CocraB oOopymoBaHus: YueOHas MeOelb;
WutepaktuBHas gocka — 1 mt.; Mynstumenuiinsiii npoexktop LG — 1 mt.; KomnbioTeps! kilacca HE HUXKE
Athlon 3500 MHz, 4048Mb RAM, HDD 80 Gb. (ayn. 323 u 321 ®3T) - 20 mr. Hcnomesyercs
JUIEH3MOHHOE TIPOrpaMMHOe obecriedeHne, nakeTsl Bepcueil He Hmwke: Microsoft Windows 7; Mathcad
vl4

13.1.3. MarepuajibHO-TeXHHYECKOe o0ecnedyeHme JJIs1 CAMOCTOSATEIbHOM padoThl
s camoctosTensHO padoThl HCIONb3yeTcss yueOHas ayauTopusi (KOMIIBIOTEpPHBINA Kiacc),
pacnionioxkenHast mo azapecy 634034, 1. Tomck, yn. Bepmmnuna, 74, 1 stax, ayn. 100. Cocras
obOopynoBaHusi: yueOHast Mme0enb; komnbioTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 4
mrT.; KommbioTepbl moakmodeHsl kK ceth MHTEPHET wu obecrmeywBarOT JOCTYNT B AJIEKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BaTENbHYIO Cpely YHUBEPCUTETA.

13.2. MarepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCIUIITUHBI IS JIUI C OTPAHUYEHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenne nucuuiuivHbl aunamMu ¢ OB3 ocyiecTBiaseTcs: ¢ UCHOIb30BaHUEM CPEACTB OOyUYEHUS
00I1Iero U CHelHMaIbHOr0 Ha3HAueHUS.

[Ipy o0OydyeHHH CTYIEHTOB € HAPYHIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYIbTUMEAUMHBIX CPEIACTB W JPYIHMX TEXHMUYECKHX CPEICTB
npuema/nepenadnd yueOHol nHGopManuu B AOCTYIHBIX (popMax JIjs CTYIEHTOB C HapYLIEHUSIMH CIyXa,
MOOWIJIBHOM cHCTeMBl OOy4eHHUs ISl CTYICHTOB C HWHBAJIUAHOCTBbIO, MOPTATUBHOM WHIYKIIMOHHOM
CUCTeMbl. YueOHasi ayaAuTOpHsl, B KOTOPOW 00ydaroTCs CTYIEHThI C HApyLIEHUEM cilyXa, 00OpyJoBaHa
KOMITBIOTEPHOM TEXHUKOMW, AyAUOTEXHUKOM, BHUJICOTEXHUKOM, JIEKTPOHHOU JOCKOM, MYJIBTUMEIUNHON
CUCTEMOM.

[Ipu oOyyeHHMH CTYJIEHTOB € HAPYWIEHMSIMH 3PeHHSIMU IPEIyCMOTPEHO HCIOJIb30BaHHE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HalpUMep, TeKCTa
Ha JIOCKE WM cJaiila Ha dKpaHe) pY IIOMOIIY BUACOYBEIUUUTENEH IS YIaJ€HHOIO IIPOCMOTPA.

[Tpu 00y4yeHHUU CTYIEHTOB € HAPYLIEHMSIMM ONOPHO-ABHUIATEJBHOI0 anmapara HCIOJIb3YIOTCS
aJIbTepHAaTUBHBIE YCTPOMCTBAa BBOJA MH(OPMAIIUU M JIpyrMe TEXHHUUYECKUE CpEeACTBA Mpuema/mepenadu
yueOHOM MH(pOpMaIMU B JTOCTYNHBIX (opMax IJis CTYIEHTOB C HapyHICHUSIMH ONOPHO-IBUTATEIbHOIO
anrnapara, MOOMJIbHOM cucTeMbl 00y4eHHs ISl JII0AeH C MHBAIMIHOCTBIO.

14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHUA K GOHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEHIalluU
@OH/I OLEHOYHBIX CPEICTB W THUIIOBBIE KOHTPOJIbHBIE 3aJaHUsl, UCIOJb3yeMbIE /JI1 OLEHKH
c(hOpMHPOBAHHOCTH M OCBOCHHUS 3aKPEIUICHHBIX 3a JTUCHUIIMHOW KOMIIETCHIIMH TpU TMPOBEACHUHN
TEKyIIel, TPOMEKYTOYHOHN aTTeCTaIluu 10 AUCIUILTUHE MPUBEICH B MIPHJIOKEHUU K pabodeil mporpaMme.
Jns opraHu3anuy BBIIOJHEHHUS JAOOPAaTOPHBIX pabOT HCMONb3YeTCsl 3JICKTPOHHBIM y4eOHbIN
koMmIuieke «MopaenupoBaHue cuctem», [ dnekTponHsii pecypc| — URL.:http://ms.kcup.tusur.ru/
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Kommuiekc BKITIOHaeT clieayroniee.

1) JIaGoparopHblii TPAKTHUKyM, COMAEpXKAIMUKA 75 3amad MO CTaTUCTHYCCKOMY MOCIMPOBAHUIO,
YUCJICHHBIM METO/IaM MOJEIIMPOBAHUS U MOJICTIMPOBAHUIO cUcTeM yrpasiieHus. Kaxnas 3agaua cogepxur
30 BapmaHTOB MCXOAHBIX NaHHBIX. Bce 3amaunm crpynnupoBaHbl TeMaTudeckd B 8 rpymnm. M3 kaxmon
TPYIIBI CTYACHTY CIIYYailHBIM 0Opa3oM BBIAAETCS KOHKPETHAs 3a/a4a M BapHaHT UCXOIHBIX JaHHBIX K
Hel. BrimonHeHHe nmabopaTopHBIX paboOT ocyIiecTBIseTcs ¢ ucnoib3oBaHueM cuctembl MATHCAD.
TecToBbIe BOMPOCHI ISl MPOBEPKH 3HAHUH 110 BBIIOJIHIEMOH padore.

2) KoutponeHyto paboTy, KoTopas BkiItodaeT 20 TECTOBBIX BOINPOCOB, BbIOpaHHbIX U3 106
CIy4allHBIM 00pa3oM, U oleHHBaeTcs MakcuMyM B 10 Oamno. Pabora cumTaercst BHIOJIHEHHOH, eciu
CTyACHT HaOpaj He MeHee 5 6auIoB.

14.2 TpedoBanusi Kk ()OHIY OLEHOYHBIX CPEACTB JIJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310pPOBbS
Jis CcTyneHTOB C HMHBAJUIHOCTBIO TMPEAYCMOTPEHBI IOIMOJIHUTENbHBIE OLIEHOYHBIE CPEICTBA,
MepeYeHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabauna 14 — JlonoiHUTE/ILHBIE CPEICTBA OLEHMBAHUS /LISl CTYI€HTOB ¢ HHBAJIMIHOCTHIO

Buabl 1ONOJIHUATENIBHBIX OLIEHOUYHBIX (DOpMLI KOHTPOJIAI 1 OICHKHU

Kareropuu ctyaeHTos
CPEICTB pe3yabTaToB 00yUEHUs

TecTpl, MUCEMEHHBIE CAMOCTOSTEIIHHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C HapyleHUsIMU
ciryxa

[TpenmyiecTBEHHO MUCHMEHHAs
HpOBEpKa

C HapylmeHHUAMHAU CO6€CCI[OBEIHI/IC I10 BOIIPOCAaM K 3a4cCTy, HpeI/IMYH_IeCTBeHHO YCTHAas MMPOBEPKa

3pEeHUs OIPOC IO TEPMUHAM (MHIMBUYaIbHO)

C napyueHusaMu Pemenue nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K METOZaMH

anmapara 3a4eTy

C orpannueHussMu o TecTel, TUCEMEHHBIE CAMOCTOSITENIBHBIE [IpenmymiecTBEHHO IPOBEPKa
o01IeMeIMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH, UCXOJISl U3 COCTOSTHUS
MIOKa3aHUsAIM KOHTpPOJIbHBIE PA0OTHI, YCTHBIE OTBEThl ~ 00Yy4Yarolerocs Ha MOMEHT IPOBEPKU

14.3 MeTonn4eckne peKOMEHAALMHU 110 OLIEHOYHBIM CPEACTBAM /IS JINL C OTPAHUYCHHBIMH
BO3MOKHOCTSIMHU 310POBbSI
Hns crynentoB ¢ OB3 mpenycmarpuBaercss nocTymHas ¢opMma NpeaoCcTaBIeHHs 3aJaHui
OLICHOYHBIX CPEJCTB, 3 UMEHHO:

— B IieyaTHoM (opme;

- B IieyaTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHUS BCIYX;

- IpEeOCTaBICHHE 33/1aHMs C HCIOIb30BaHUEM CYPJIOTIEPEBO/Ia.

CTYJIGHTaM C MHBAJIMJJHOCTBIO YBCIIMYMUBACTCA BPEM HA IOATOTOBKY OTBETOB HAa KOHTPOJIBHEBIC

BOIIPOCHI. I[.IISI TAKHUX CTYACHTOB IPCAYCMATPUBACTCA HOCTYIIHAA (I)opMa npeaoCTaBJICHUA OTBCTOB Ha
3agaHusd, a UMECHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oleHMBaHUS PE3yIbTATOB OOYYEHHUS MHBAJIUAOB MO IUCLUUIUIMHE MpEIyCMaTpUBaeT
npefocTaBieHne nHpopManuu B popmax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM X 370POBBSI U BOCTIPHSTHUS
uHpOpMaIUH:

JIJ1s1 JIMIL ¢ HApYIIeHUsIMM 3PeHus:
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- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JL1s1 1M1 ¢ HApyUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHO (hopme.

[Ipu HeoOxoauMocTH A1t 00YYaIOMINXCS ¢ MHBAIMIHOCTHIO IPOLIEAypa OLCHUBAHHS PE3YIIbTAaTOB
00y4eHUsI MOXKET MPOBOIUTHCS B HECKOJIBKO ITAIOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(MpaKkTHKHM) M TPEACTaBIIeT cO00 COBOKYIHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepHalioB (TUIIOBBIE
3a/auu (3aJaHusl), KOHTPOJIbHBIE Pa0OThI, TECTHI U AP.) U METOIOB WX UCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06y‘-I€HI/ISI.

®OC mno pucuurUiMHe (MPaKTUKE) UCIHOJIb3YyeTCs MpU MPOBEICHUU TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTECTALUU CTYIECHTOB.

[TepedeHb 3aKperICHHBIX 32 TUCIUTIINHOMN (MPAKTUKON) KOMITETEHIIUHA MTPUBECH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUTIITMHON KOMIIETEHIIUN

Kon DopMyIUPOBKA KOMIIETEHIUN

Oransl GOpMUPOBAHHS KOMIIETCHIIUH

OIIK-2 CIIOCOOHOCTBIO BBIIBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOIIeMm,
BO3HHUKAIOIIUX B X0J1€ TPO(heCCHOHATBHOM
JESITEIIbHOCTH, IPUBJICKATH IS UX PEIICHUS
COOTBETCTBYIOIINN (PU3UKO-MATEMATUICCKHIA
armapar

[K-1 CIIOCOOHOCTBIO BBITIOJHATH IKCIIEPUMEHTHI Ha
JNEHCTBYIONIMX 00BEKTaX IO 33 aHHBIM
METOAMKAM U 00pabaThIBaTh PE3yNbTaThI C
MIPUMEHEHNUEM COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOIOTUN U TEXHUYECKUX
CpEICTB

[1K-2 CHOCOOHOCTBIO ITPOBOJUTH BHIUMCIIUTEIIBHBIE
JKCIIEPUMEHTHI C HCIIOIb30BaHUEM
CTaHJAPTHBIX IPOrPAMMHBIX CPEICTB C LEIBIO
MIOJIYYEHMS] MaTeMAaTHYECKUX MOJENIEH
IPOIIECCOB U 0OBEKTOB aBTOMATHU3ALIUHU U
YIIPABIICHUS

IK-3 TOTOBHOCTBIO y4acTBOBATh B COCTaBJICHUN
AQHAIMTUYECKUX 0030pOB U HAy4YHO-
TEXHUYECKHUX OTYETOB IO PE3YJIbTaTaM
BBITMIOJTHEHHOM paboThl, B TOJTOTOBKE
nyOIMKalMi Mo pe3yabTraTaM UCCIIeI0BaHUN U
pa3paboTok

JlomkeH 3HaTh OCHOBHBIE MTOHSTHSI,
MPUHIUIIB 1 METOABI MOJICTTUPOBAHUS
CIIO)KHBIX TUHAMHYECKHX CHUCTEM;
aJITOPUTMBI YIIPABICHUS METOIaMU
AHAIUTUYECKOTO KOHCTPYHPOBAHUS 11O
KBaIPaTUYHBIM KPUTEPUSIM KaueCTBa;
METOZbl IPOEKTUPOBAHUS CUCTEM
yIpaBiIeHUs 17151 0ObEKTOB WK IIPOLIECCOB,
MaTeMaTH4eCKUE MOJIETU KOTOPBIX 3a1aHbI
B IIPOCTPAHCTBE COCTOSSHUM CUCTEMOU
0OBIKHOBEHHBIX AU(dHepeHITNaTbHBIX
YPaBHEHUI; YTO MAaTEMaTUYECKOE
MOJICIIUPOBAHHE C TIOMOIIIbIO COBPEMEHHBIX
KOMITBIOTEPOB SIBJISIETCSI MOIIHBIM, a
WHOT/Ia U €IMHCTBEHHBIM CPEJCTBOM
MIPOCKTUPOBAHUS CIIOKHBIX JUHAMUYECKUX
CUCTEM.;

JlomKeH yMeTh MCIOIb30BaTh YHCIIEHHBIE
METOJIbI 111 MOJIETTUPOBAHMS CUCTEM
YIpaBJICHUS; TPOEKTUPOBATH CIIEISIIYIO
CHUCTEMY aIalITUBHOTO YIIPaBJICHUS IIPU
HETIOJITHOM U3MEPEHUN; UHTEPIIPETUPOBATH
MOJIy4€HHbBIE PE3YJbTATHI. ;

JlomxeH BIaeTh HABbIKAMH
MCIIOJIb30BaHUs YUCICHHBIX METO/IOB
MOJIETTUPOBAHUS U MHTEPIIPETALIUN
MOJIyYEHHBIX PE3YIbTATOB; HABBIKAMHU
IIPOrpaMMHUPOBAHUS 3a]1a4 MOJEJIMPOBAHUS
Y OIIEHKU UX BBIYUCIUTEIbHOMN
CJIOKHOCTH, [HaBBIKAMH PEIICHUS 3a]1a9
MOJIETUPOBAHUS C TIOMOIIBIO
COBPEMEHHBIX MaTEMaTHYECKUX MTAaKETOB. |

OO0me xapakTepUCTUKU TOKa3aTeiaed U KpUTepHeB
MIpUBE/IEHBI B TabnuIe 2.

OlLICHMBaHHUS KOMIIETCHILIMH Ha BCEX ATamax

Ta6J11/1ua 2— O6H_II/IC XapPaKTCPUCTUKHA ToKazareynei u KPUTCPUCB OLICHUBAHUSA KOMIIETEHIIMH 110 3Tamam

IToka3arenu u
3HaTh YmMmeTh Bnanets
KpUTEpHUH

OTtnuuno (Beicokuit OOmanaer ¢paktuueckumu  OOGnagaeT 1uana3oHOM KonTpomupyer padory,

YPOBEHD) U TEOPETUYECKUMHU MPAKTHYECKUX YMEHUH, IIPOBOJIUT OLICHKY,
3HaHMUSMH B IIpenenax TpeOyeMbIX Il Pa3BUTUSL  COBEPLICHCTBYET ICHCTBHS
H3y4aeMoi 00J1acTu ¢ TBOPUYECKHUX PEIICHUH, paboThI
MOHMMAaHHUEM TI'PaHUL] abcTparupoBaHus
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IMPUMCEHUMOCTH

po0iemM

Xoporo (6a30Bblid | 3HaeT (PaKThI, IPUHIIHIIGI,

O0Onamaer QUamna3soHoOM

beper oTBETCTBEHHOCTD 32

YPOBCHB) HpOoLEeCCH, 00Iue IPaKTUYECKUX YMCHUH,  3aBepIlCHHUE 3aj1ad B
IMOHATHA B IpCALIax Tp66yeMbe I pCIICHUA | MCCIICAOBAHUH,
U3ydaeMoi o0nacTu OIIPEICNICHHBIX TPOOJIEM B [IPUCIIOCAOINBACT CBOEC
00J1acTH MCCIICIOBAHUS HOBE/ICHHE K
00CTOSITEILCTBAM B
peueHnu npodieM
VnosnerBoputeibH OOnanaet 6a30BbIMU ObnamaetT OCHOBHBIMH PaGoraer mpu npsimom
0 (IOpOroBbIf 00LIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMH  HAOIIOCHUN
YPOBCHB) IS BBITTOJTHEHUS! TIPOCTHIX

3aaa4d

2 Peasim3zanus KoMIeTeHIIHI

2.1 Komnerennus OITK-2
OIIK-2: cnocoOHOCTHIO BBISBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJEM, BO3HHUKAIOIINX B
X0[e MPOPEeCCHOHATBHON NIeATENPHOCTH, NPUBJIEKATh JJISI WX PEHICHUS COOTBETCTBYIOUIMHA (PU3UKO-

MaTeMaTHYeCKHI alrrapar.

Jist hopMupOBaHUsT KOMIIETEHIINH HEOOXOAUMO OCYIIECTBUTH PSAJ] 3TANOB. JTarbl (POPMHUPOBAHUS
KOMIIETEHIIMH, IMPUMEHSAEMBIE Ul JTOTO BHUJAbI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMS

IIpeJICTaBlIeHbI B Ta0nuue 3.

Ta@mua 3 — DTansl (bOpMHpOBaHHﬂ KOMIICTCHIIMU U UCIIOJIB3YEMBIC CPCACTBA OLICHUBAHUA

Cocrasn 3Harb YmMmeTh Brnaners
Coneprxanue JlomkeH 3HaTh OCHOBHBIE  JlomkeH yMeTh Jlo/KeH BiageTh
9TaIliOB IIOHATHA, HpI/IHIII/IHI)I nu HpOGKTI/IpOBaTB CJIGI{?IHIYIO HaBBIKAMHU HUCITIOJIBb30BaHUA

METO/Ibl MOJICTUPOBAHUS
CJIOKHBIX TUHAMHYECKHUX
CHCTEM; aJITOPUTMBI
yIpaBJIeHUS] METOIaMU
AHAJTUTHYECKOTO
KOHCTPYHUPOBaHUS IO
KBaJ[paTUYHBIM
KPUTEPHSIM KaueCcTBa,
METO/Ibl TPOEKTUPOBAHUS
CUCTEM YIpPaBIEHUS AJIs
00BEKTOB MJIH MPOLIECCOB,
MaTeMaTH4eCKUE MOJETN
KOTOPBIX 33J]aHbl B
IIPOCTPAHCTBE COCTOSHUMN
CUCTEMOMN OOBIKHOBEHHBIX
Qg depeHIaTbHBIX
YPaBHEHUM; YTO
MaTeMaTH4eCcKoe
MOJIEJIUPOBAHUE C
MIOMOIIIbIO COBPEMEHHBIX
KOMITbIOTEPOB SIBIISIETCS
MOIIHBIM, @ HHOT/Ia U
€IMHCTBEHHBIM CPE/ICTBOM
IPOEKTHUPOBAHUS
CJIOKHBIX TUHAMUYECKUX
CHUCTEM.

CUCTEMY a/IalITUBHOTO
YIPaBJICHUS TPU TTOJTHOM
Y HEIOJIHOM U3MEPEHUU C
OIOKaMH;
WHTEPIPETUPOBATH
MOJIyYCHHBIC PE3YJBTATHI.;

YHCJIEHHBIX METOIOB
MOJIETTUPOBAHUS U
MHTEpIpeTaun
MOJIYYCHHBIX PE3yJIbTATOB;
HaBBIKAMH peain3aluu
3a/1a4 MOJICIIUPOBAHUS U
OILICHKH HX
BBEIYHCIIMTETLHOMN
CIIO)KHOCTH, [HaBBIKAMHU
perieHus 3a1aq
MOJIETTUPOBAHUS C
MTOMOILBIO COBPEMEHHBIX
MaTeMaTUYECKHUX ITaKETOB

Bunp! 3ansatuit e lIHTEepaKTUBHBIE

e lHTEepakTUBHBIE

e lHTEepakTHBHBIE
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Hcnonb3yembie
cpencTBa
OIICHUBAHUS

nabopaToOpHBIC 3aHATHUS,
e llHTEepakTUBHBIE
TIEKIIUU;

e JlaGoparopHbie
paboTHI;

o Jlexium;

e CamocTosiTenbHas
pabora;

e KoHTpOib
CaMOCTOATEIILHOU
paboThI (KypCcoBOit
MPOEKT / KypcoBast
pabora);

e KonrpomnbHas padora;
e Ortyer o
nmaboparopHoii padoTe;
e PacuerHas pabora;

o Tecr;

e OTuer no KypcoBoi
pabore;

e JlubdepeHnpoBaHHBI
M 3a4erT;

e DK3aMeEH;

e Kypcosas pabota
(npoexr);

nabopaTopHBIC 3aHATHUS,
e llHTEepakTHUBHbBIE
TIEKIIUN;

e JlaGoparopHbie
paboTHI;

o Jlexinmy;

e CamocTosiTenbHast
pabora;

e KoHTpOib
CaMOCTOSTEIIBHOU
paboThI (KypCcoBOit
MPOEKT / KypcoBast
pabora);

e KonrpomnbHas pabora;
e Ortyer o
naboparopHoii pabore;
e 3ammTa KypcoBbIX
MPOEKTOB (pador);

e Pacuernas pabora;

e TecT;

e Otuer N0 KypcoBoi
pabore;

¢ JlubdepeHnrpoBanHbI
H 3a4eT;

e DK3aMeEH;

¢ KypcoBas pabora
(mpoexT);

nabopaTopHBIC 3aHATHS,
e JlaGopaTtopHble
paboTsI;

¢ CamocrosiTenbHas
pabora;

e Kontpons
CaMOCTOSATENLHOM
paboThI (KypcoBOii
IPOEKT / KypcoBast
pabota);

e Ortyer no
naboparopHoii pabote;
e 3ammTa KypCcOBBIX
MIPOEKTOB (pador);

e Pacuernas pabora;
e OTtuer 1o KypcoBoit
pabore;

e JlubdepeHunpoBaHHBI
1 3a4eT;

e DK3aMeEH;

¢ Kypcosas pabora
(poexkT);

CDOpMy.]'II/IpOBKa IoKa3areie u KPUTCPUCB OLICHUBAHUA I[aHHOI\/JI KOMIICTCHIIMU IIPUBCACHA B

Tabimue 4.

Tabnuna 4 — [Nokazarenu U KpUTEPHUH OLIEHUBAHKS KOMIIETEHIIUM HA dTanax

Cocrasn

OtnnyHO
(BBICOKHI YPOBEHb)

3Hartb

e OOmamarn
TEOPETUYECKUMH
3HaHUSIMHM B IIpejenax
n3ydaeMoil obiactu ¢
MTOHWMaHHEM T'paHMIL
MPUMEHUMOCTH;

YMmeTn

e OO0Onamare qUara30HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsi pa3BUTHUS
TBOPUYECKUX PELICHUH,
abcTparupoBaHus
npo0em;

Bnanets

e Kontpomupyet padory,
MIPOBOJIUT OIICHKY,
COBEpPILIEHCTBYET
neicTBUs paboThI;

Xoporto (6a30BbIi
YPOBEHD)

e 3HaTh (QaKThl,
MIPUHIIMIIBI, POIIECCHI,
oO111e ITOHATHS B
npeenax u3ydyaeMon
obmacru;

e OO0Onamars qUamra3oHOM
MPaKTHYECKUX YMEHUH,
TPEOYEeMBIX ISl pEIICHUS
OTpeieNIeHHBIX Mpobiem
B 00J1aCTH UCCIIEIOBAHUS

e beper
OTBETCTBEHHOCTb 32
3aBepIleHHE 3a/1a4 B
UCCIIeIOBaHHH,
MPUCTIOCa0IINBAET CBOE
MOBEJICHHE K
00CTOATEIHCTBAM B
peleHnH mpooIeM ;

VYI0OBIETBOPUTEIILH
0 (TTOPOTOBBIN
YPOBEHD)

e OOmamars 0a30BBEIMH
OOIMMH 3HAHHSIMH;

e OOsnagars OCHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
JUISL BBITIOJTHEHUS
MIPOCTBIX 3a]1a4;

e PaloraeT npu npsMom
HaOMIOEHNH;
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2.2 Komnerennusn IK-1

IIK-1: cmocoOHOCTBIO BBITIOJNHATH AKCIIEPUMEHTHI Ha JEHCTBYIONIUX OOBEKTAaX IO 3aJaHHBIM
METOAMKaM 1 00pabaThIBaTh Pe3yabTaThl C MPUMEHEHHUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTHIA
1 TEXHUYECKUX CPEJICTB.

Jist popMupOBaHHSI KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJT ATAOB. DTaIbl JOPMUPOBAHUS
KOMIICTCHITUN, TPUMEHSEMbIC JJII 3TOr0 BHJBI 3aHATHH W HCIIOJIB3yEeMbIE CPEICTBA OLICHUBAHUS
MPECTaBJICHbI B TAOIHIIE 5.
Tabnuna 5 — Oranbl GOpMUPOBAHUS KOMIIETECHIIMN U UCIIOJB3YEMbIC CPEACTBA OIICHUBAHUS

Cocrasn 3Harb YMmeTh Brnaners
ConeprxaHue METOAMKH TPOBEICHUS BBITIOJIHATH SKCIIEPUMEHTBI METOMKON M MPUEMaMH
9TaIriOoB Haquoro 3KCHepI/IMCHTOB, 10 3aJaHHBIM MECTOJUKAaM, HpOBCI[eHI/ISI Haquoro

B TOM 4YHCJIE HA
JIEHCTBYIOIINX 00BEKTaX;
MIpUEMBI 00paOOTKH
pe3ybTaTOB HAYYHOTO
JKCIIEPUMEHTA C
IPUMCHECHUEM
COBpPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTUN U
TEXHUYECKHUX CPEICTB

00pabarpIBaTh PE3yIbTaThI
HAYYIHOTO IKCIIEPUMEHTA C
MIPUMEHEHUEM
COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTUN U
TEXHUUYECKUX CPE/CTB

IKCTICPUMEHTA;
COBPEMEHHBIMH
WH(POPMAIMOHHBIMH
TEXHOJIOTHSIMH U
TEXHUYCCKHUMU
CpeACTBaMH IS
00paboTKH U aHaATM3a
pe3yJIbTaToB
IKCIIEPUMEHTA

Bunrwl 3austuii

e llHTEepakTHBHBIC
nabopaTopHbIE 3aHATHS;
e llHTEepakTHBHBIC

e llHTEpaKkTUBHBIC
nabopaTopHbIe 3aHATHS;
e llHTEpaKkTUBHBIC

e llHTEepakTUBHBIC
n1abopaTopHbIe 3aHATHS;
e JlaboparopHsbie

JIEKIIHH; JICKIIUH; paboThI;

e JlaGoparopHbie e JlaGoparopHbie e CamocTosTenbHas

paboThI; paboThI; pabora;

o Jlexmnm; o Jlexinm; e KoHtpons

e CamocrosiTenbHas e CamocrosiTenpHas CaMOCTOATENILHOM

pabora; pabora; paboThI (KypcoBOit

e KoHTpoub e KoHTpoab TIPOCKT / KypCoBasi

CaMOCTOATEJIbHON CaMOCTOATEJIbHON pabora);

paboTh! (KypcoBoit paboTs! (KypcoBoit

MPOEKT / KypcoBast MPOEKT / KypcoBast

pabora); pabora);
Ucnonsizyembie e KourtponbHas pa6ota; e KonTponbHas pabota; e OTuer no
cpeacrBa e Ortuer 110 e Ortyer o J'Ia60paTOpHOI71 pa60Te;
OLICHUBaHUsA nabopaTopHOit padoTe; nabopaTopHOit padoTe; e 3ammra KypCOBBIX

e Pacuernas pabora;

o TecT;

e OTuer No KypcoBoi
pabore;

o JluddepenupoBaHHBI
M 3a4eT;

e DJK3aMeCH;

e KypcoBas pabota
(npoexr);

e 3amuTa KypcoBBIX
MPOEKTOB (pador);

e Pacuernas pabora;
o Tect;

e Ortyer no KypcoBou
pabore;

e JludbdepennpoBanHbl
M 3a4eT;

e DK3aMeH;

e Kypcosas pabota
(mpoexT);

MPOEKTOB (pador);

e Pacuernas pabora;

e OryeT o KypcoBOu
pabore;

e JluddepeHpoBaHHbI
# 3a4eT;

e DK3aMeEH;

e Kypconas pabota
(npoexr);

DopMyIUpOBKa IIOKA3arejaed M KPUTEPUEB OLICHUBAHMWS JAHHOW KOMIICTCHIMU IIPUBEICHA B

Tabiuue 6.
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Tabnuma 6 — [Tokazarenu U KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn 3HaTb VYMeThb Bnanets
Otnnyno e 00nanarh e [IpumeHaTh e CoBpeMEHHBIMU
(BBICOKHH yPOBEHB) TEOPETUYECKHUMU COapEMEHHBIC TEXHUYECKUMU

3HAHUSMHU, nH(pOpMaITMOHHBIC CpEICTBaMH , TAKETaMH
HEOOXOAMMBIMHM JIJIS TEXHOJIOTUH JIJIS MPUKJIATHBIX IPOTPaMM ;
MIPOBEICHUS MPOBEACHUS OOJIBIIIOTO

Xoporio (6a30Bbrit

IKCIIEPUMEHTA U
00pabOTKH pe3ylIbTaTOB;

® CII0COOHOCTH

Kpyra 3KCIIEpUMEHTOB;

e [IpumeHaTh

e CoBpeMEHHBIMU

YPOBEHb) BBITIOJIHSITH SKCIIEPUMEHT =~ COAPEMEHHBIE TEXHUYCCKUMU
Ha CIIOXKHBIX 0OBEKTaX; nH(pOpMaITMOHHBIC CpEIICTBAMH M KaKUM-

TEXHOJIOTUH JIJIs JaU00 MaKeTOM
MIPOBEICHUS MPUKJIAIHBIX TIPOTPAMM |
OTIPENICTICHHOTO KpyTra
AKCIIEPUMEHTOB;

VIOBJIETBOPUTEILH =~ ® CIIOCOOHOCTh e [IpumeHaTH e Biagers onHuM

0 (ITOPOTrOBBIH BBITIOJIHSITH KCTIEPUMEHT =~ COAPEMEHHBIE MaKETOM MPUKIAJTHBIX

YPOBEHB) Ha MIPOCTHIX OOBEKTAX; nH(pOpMaITMOHHBIC porpamm;
TEXHOJIOTUH JIJIS
MIPOBEICHMS TPOCTHIX
9KCIIEPUMEHTOB;

2.3 Komnerenuus IK-2
IIK-2: cnocoOHOCTBIO TPOBOAWTH BBIYUCIHMTEIBHBIC OSKCICPUMEHTBl C  HMCIOJb30BaHHEM

CTaHJApPTHBIX IPOrPAMMHBIX CPEICTB C LEJIbIO IOJIyYEHUS MaTeMaTUYECKUX MOJENIel MPOIECCOB U
00BEKTOB aBTOMATU3AIMH U YIIPABICHHUS.

s popmupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJl ATANOB. DTarbl POPMUPOBAHUS
KOMIIETEHIIMY, INPUMEHSEMBIE Ul JTOTO BHJAbI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMS
MIpeJICTaBJIECHbI B Ta0nMIE 7.
Tabnuua 7 — Otansl GopMUpoBaHKS KOMIETEHIIMH U UCIIOJIb3YEMbIE CPEACTBA OLIEHUBAHUS

Cocrasn

Coneprxanue
JTAIoB

3Hartb

METOAMKH MPOBEICHUS
BBIYUCIIUTENBHBIX
HKCIEPUMEHTOB C
MCIIOJIb30BaHUEM
CTaHJAAPTHBIX
IIPOIPaMMHBIX CPEJCTB C
LEJIBIO OTY4YEHUs

MaTeMaTU4eCKUX MoAeei

MIPOIIECCOB M OOBEKTOB
aBTOMATHU3AINH U
YIpaBJICHUS

YMmeTn

MIPOBOJIUTH
BBIUNCIIUTEIbHBIE
AKCIEPUMEHTHI C
HCIIOJIb30BaHUEM
CTaH/JAAPTHBIX
IIPOrPaMMHBIX CPEJCTB C
LEJIbI0 MOTY4YEeHUS

MaTeMaTH4eCKUX Mojelei

MIPOIIECCOB M OOBEKTOB
aBTOMaTHU3aIUH U
YIIPaBIICHUS

Bnaners

CTaHJapTHBIMU
MPOrPaMMHBIMH
CpeacTBaMu JJIst
MIPOBEACHHUS
BBIYUCIIUTCIIBHBIX
HKCIEPUMEHTOB C LETbI0
MOJIy4YEHHUS
MaTeMaTH4eCKUX MOJIEIe
MIPOIIECCOB M OOBEKTOB
aBTOMATH3AlNH U
yIIpaBIICHUS

Bunsl 3austuii

e lIHTEepaKTUBHBIE
nabopaTopHbIe 3aHATHS,
e llHTEepakTHBHBIE
TICKITNH;

e JlaGopatopHsble
paboTsI;

o Jlekmu;

e CamocTosTenbHas
pabora;

e lIHTepaKTUBHBIE
nabopaTopHbIe 3aHATHS;
e llHTEepakTHBHBIE
TICKITIH;

e JlaGopatopHsble
paboTsI;

o Jlekmuu;

e CamocTosTenbHast
pabora;

o lHTepakTUBHBIE
nabopaTopHbIe 3aHATHUS;
e JlaGoparopHsbie
paboTHI;

e CamocrosiTenpHas
pabora;

e KoHutpons
CaMOCTOATEJIBHOMU
paboThI (KypcoBOit
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e KoHTponb

e KoHTtponb

MPOEKT / KypcoBas

CaMOCTOSITEIILHOU CaMOCTOSITEIILHOU pabota);

paboTs (KypcoBoit paboTsI (KypcoBoit

MPOEKT / KypcoBas MIPOEKT / KypcoBas

pabota); pabota);
Hcnonb3yemble e KonrpomnbHas pabora; e KonrtposibHas pabora; e Otder 1o
cpencTaa e OTyeT 1o e OTyYeT 1o naboparopHoii pabore;
OLICHUBAHUA nabopaTopHOit paboTe; naboparopHoii paboTe; e 3ammra KypCcoBBIX

e TecT;

e OT4eT Mo KypcoBOi
pabore;

e DJK3aMCH;

e Kypcosas pabota
(npoexr);

e 3ammTa KypcOBbIX
MPOEKTOB (pador);

e TecT;

e OTuer 1o KypcoBoii
pabore;

e DK3aMeEH;

¢ KypcoBas pabora
(poexkr);

IIPOEKTOB (pador);

e OT4eT o KypCcoBOM
pabore;

e DK3aMEH;

¢ Kypcosas pabora
(poexkT);

q)OpMy.]II/IpOBKa IoKa3areie u KPUTCPUCB OLICHUBAHUA I[aHHOﬁ KOMIICTCHIIMU IIPUBCACHA B

Tabimue 8.

Tabnuna 8 — [lokazarenu 1 KpUTEPUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarax

Cocrasn

(Ohwizei: ()
(BBICOKHUI YPOBEHB)

Xoporo (6a30BbIit
YPOBEHD)

3Hartb

e 3HaTh TEOPUIO JUIS
¢dbopmupoBaHUs
QJITOPUTMOB
alalITUBHOI'O
yIpaBieHUsI 110
KBaaApaTUIHbBIM
KPUTEPUSIM JUISL
CTOXaCTHYCCKHUX
MOJICIIEH;

e 3HaTh TEOPHIO
MIOCTPOEHUS AJITOPUTMOB
YIIPaBJIEHUSI 110 OLIEHKaM
COCTOSIHUSL JIIst
CTOXaCTUYECKUX
MOJIEIIEH;

YmMmeTn

e CocraBisiTh
MIPOTPaMMBI JIJISl CHHTE3a
aJalITUBHOTO
YIIPABJICHHUSI T10
KBaJIpaTHBHBIM
KPUTEPHSIM;

e CocTaBigTh
MIPOTPaMMBI JIJISI CHHTE3a
yIpaBJIeHHs 110 OLIEHKaM
COCTOSHUS 110
KBaJ[paTHYHBIM
KPUTEPHSIM;

Bnaners

e [IporpammHbBIMU
CpelCTBaMH,
HO3BOJISIFOILIUMHU
HKCIIEPUMEHTHUPOBATH C
MaTreMaTu4eCKUMHU
MOJIETISIMU IITUPOKOTO
Kpyra oObeKTOB;

e [IporpaMMHBIMU
CpeICTBaMH,
HO3BOJISIOIIUMHU
HKCTIEPUMEHTUPOBATH C
JIeTePMUHUPOBAHHBIMH
MaTreMaTu4eCKUMH
MOZAETSIMH TeXHUYECKHX
CHUCTEM;

VYIOBIETBOPUTENBH
0 (MMOPOTrOBBIN
YPOBEHD)

I1K-3:
TEXHUYECKUX

e 3HaTb TEOPUIO
IIOCTPOCHUS AJITOPUTMOB
OIITUMAJIBHOTI'O
YIPABIICHUS IS
ACTCPMHUHUPOBAHHBIX
MOJEIICH;

o COCTaBIIATH
MpOrpaMMBbI J1JIsi CUHTE3a
OIITUMAJIbLHOIO
YIPABJICHUS 11O
KBaJPaTUIHBIM
KPUTEPUSIM;

2.4 Komnerenuus IK-3
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e [IporpamMmMHBIMU
CpeacTBaMH,
MTO3BOJISIOIINMHU
HKCIIEPUMEHTUPOBATH C
MareMaTu4eCKUMHU
MOJIENISIMU, KOTOpBIE
OTIHCBIBAIOTCS
OOBIKHOBEHHBIMH
nuddepeHmaTbHBIMA
ypaBHEHUSAMHU 2-TO
MOpSIIKa,

TOTOBHOCTBIO y4acTBOBaTb B COCTaBICHUM aHAJUTHUYECKUX O0030pOB M HAy4HO-
OTYETOB MO pEe3yJbTaTaM BBINOJIHEHHOW paloThl, B TMOATOTOBKE IyOJMKAUH IO
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pe3yibTaTaM HCCleI0BaHu U pa3paboToK.

Jns popmupoBaHMs KOMIETEHIIMA HEOOXOUMO OCYIECTBUTH PsI/ ATANOB. DTarbl OPMUPOBAHUS
KOMIIETEHIIMU, NPUMEHSEMbIE /Ji 3TOr0 BHJbI 3aHITHUH U HCIOJIb3YyEeMbIE CPEICTBA OLIEHUBaHUS
MpeJICTaBIeHbI B Tabnuiie 9.

Tabnuma 9 — Dtansl GopMUPOBaHUS KOMITETESHITMH U UCIIOIL3yEeMbIE CPEICTBA OIICHHUBAHUS

Bunrwl 3austuii

HayYHO-TEXHHYECKUX
OTYETOB I10 pe3yabTaramMm
BBITTOJIHEHHOH paboThI,

HayYHO-TEXHUUECKNE
OTYETHI 110 pe3yabTaTaM
BBITIOJIHEHHOH paboThI,

Cocrasn 3HaTh YMeThb Bnaners
Conepxanue MIPUEMBI COCTABIICHUS COCTaBIIATh METOIUKAMHU COCTABIIEHUSI
JTAIoB AQHAJUTUYCCKUX 0030pOB U aHAIIMTUYECKHE 0030PhI U aHATMTHYECKUX 0030POB U

HAyYHO-TEXHUYECKUX
OTYETOB T10 pe3yJabTaramMm
BBITTOJIHEHHOHN paboTHI,

MOATOTOBKH MyOJTUKAIIMA  TTOATOTaBINBATh METOIMKAMH TTOJITOTOBKU

1o pe3ylibTaram MyOJIMKAIUY IO MyOJIMKAIUN TIO

UCCIICIOBAaHUH U pe3yibratam pe3yibTaram

pa3paboToK MCCJIEI0BaHUN U MCCJIEI0BaHUN U
pa3paboToK pa3paboToK

e llHTEpakTHBHBIC
nabopaTopHbIC 3aHSTHS,
e lInTepakTuBHBIE

e llHTEpaKkTUBHBIC
nabopaTopHbIC 3aHATHUS,
e lInTepakTuBHBIE

e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGoparopHbie

TIEKLUU; TIEKLIUU; paboThI;

e JlaboparopHsbie e JlaboparopHsbie e CamocrosiTenpHas
paboThI; paboTHI; pabora;

o Jlexiuuy; o Jlexiuuy; e KoHtpons

e CamocTosiTenbHas e CamocTosiTenbHas CaMOCTOATENILHON
pabora; pabora; paboThI (KypcoBOit

e KoHTpOiB e KoHTpOoib MPOCKT / KypcoBast
CaMOCTOSITELHO CaMOCTOSTENBHOM pabora);

paboThI (KypcoBOii
MIPOEKT / KypcoBast

e Pacuernas pabora;

e TecT;

e OTuer No KypcoBoii
pabore;

¢ JludbdepenuupoBanHbl
U 3a4eT;

e DJK3aMeH;

e Kypcogas pabota
(mpoexT);

paboThI (KypcoBOii
MIPOEKT / KypcoBast

e 3ammTa KypcoBbIX
MPOEKTOB (pador);

e PacyerHas pabora;
e TecT;

e OTuer no KypcoBoi
pabore;

e JluddepeHunpoBaHHbI
H 3a4eT;

e DJK3aMeEH;

e Kypcogas pabota
(npoexr);

pabota); pabota);
Hcnons3yemslie e KonrponbHas pabora; e KonrponbHas pabora; e Otuer no
cpencTaa e OTyer o e Oryer 1o nabopatopHoii pabore;
OLICHMBAHHUA naboparopHoii pabore; naboparopHoii pabore; e 3ammTa KypCOBBIX

MIPOEKTOB (pador);

e PacyerHas paboTa;

e OTuer no KypcoBoii
pabore;

e JluddepenuupoBaHHbI
# 3a4eT;

e DK3aMeEH;

e Kypcosas pabota
(mpoexT);

DopMynMpOBKA TMOKa3arejed W KPUTEPUEB OIICHUBAHWS JAHHOW KOMIIETCHIIMW TpUBEICHA B

tabnurue 10.
Tabmuua 10 — [Tokazarenu u KpUTEpUU OLIEHWBAHUS KOMIIETEHIIMH Ha 3Tarax

Cocrasn 3HaTh YMeThb Bnanets
Otnuuno e OOGmamaer e OOGmanmaer auanazoHom e KoHTpomupyeT paboTy,

(BBICOKUH ypOBEHB)  (haKTUYECKUMU U

TEOPETUYECKUMU

MPaKTUYECKUX YMEHUH B
COCTaBJICHUU

MIPOBOJIUT OLICHKY,
COBEPILIEHCTBYET
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3HAHUSAMHU B 001acTU
COCTaBIICHUS
AHAJTMTUYECKUX 0030pOB
Y HAyYHO-TEXHUYECKHIX
OTYETOB IO pe3yibraraM
BBITTOJIHEHHOH paboTHI,
MOJTOTOBKH MyOIHKAIIHiA
0 pe3yibTraTamMm
HUCCIIeNOBaHUN U
pa3paboToK;,

aHAJTMTHYECKUX 0030pOB
Y HAyYHO-TEXHUYECKHIX
OTYETOB MO pe3ylbTaram
BBIIIOJTHEHHOM paboThI, B
MOJrOTOBKE MyOJIMKalUN
10 pe3yabTaraM
HUCCIIENOBAaHUN U
pa3paboTok;

JIEUCTBUSA NPU
COCTaBIICHUU
aHAJTUTHYECKUX 0030pOB
Y HAyYHO-TEXHUYECKHUX
OTYETOB MO pe3ybTraram
BBIIIOJTHEHHOM paboThI,
MOJTrOTOBKE MyOIMKalui
10 pe3ybraram
HWCCIENOBaHUN U
pa3paboToK;;

Xoporiro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIIBH
0 (TOPOTrOBBIH
YPOBEHD)

JIeITEIILHOCTH,

XapaKTEPU3YIOIMINX ITaIlbl

e 3HaeT (akThl,
MIPUHITUIIBI, TPOIECCHI,
o0IIHe MOHATHUS B
00JIaCTH COCTaBJICHUS
aHATTUTHYECKUX 0030pOB
Y HayYHO-TEXHHUYECKUX
OTYETOB TI0 pe3yiIbTaTaM
BBIIOJIHEHHON paboTBhl,
MTOJITOTOBKH ITyOJTHKAIIHIA
0 pe3yJbTaTam
HCCIIEIOBAHUN U
pa3paboToK;

e OoOnagaer 0a30BBIMHU
OOIIMMH 3HAHWSIMHU B
00J1aCTH COCTaBJIECHHS
aHAIUTUYECKUX 0030pOB
Y HAyYHO-TEXHHUYECKHUX
OTYETOB TIO Pe3yJIbTaTamM
BBHITIOJTHEHHOHN pa0oTHhI,
MTOJITOTOBKH ITyOTHKAITHIA
0 pe3ybTraTamMm
HUCCIICTOBAaHUN U
pa3paboToK;

e OOnanmaer AMana3oHOM
MPaKTUYECKUX YMEHUN B
COCTAaBJICHUU
AHAJIUTUYECKUX 0030pOB
Y HAyYHO-TEXHUYECKHUX
OTYETOB 10 33/IaHHBIM
BOIIPOCAM BBIIOJIHEHHOM
paboThl, B HIOATOTOBKE
yOJIMKALUY 110
pesyabratam
HCCIIEI0BAHUN U
pa3paboToK;

e OO0nanaer OCHOBHBIMU
YMCHHAMU B
COCTaBJICHUU
AHAIUTUYECKUX 0030pOB
U HayYHO-TEXHUUYECKUX
OTYETOB IO pe3ylIbTaTamM
BBINOJIHEHHOM paboThl, B
II0ATOTOBKE Hy6J'II/IKaHI/II/I
0 pe3yJbTaram
HCCIIeJOBAaHUU U
pa3paboToK;

3 TunoBble KOHTPOJIbHBIC 3aITaHUS
,Z[J'ISI pcain3anu BBIICIICPCUYNCIICHHBIX 3aaa4 06yqu1/I51 HCIIOJIB3YIOTCA TUIIOBBIC KOHTPOJIBHBIC
3alaHuA WA UHBIC MATCpHraJlbl, HeO6XOI[I/IMLIe JJIA OLCHKH 3HaHHI>i, YMeHHP’I, HAaBBIKOB H (I/IJ'II/I) OIIBITa

O6pa30BaTCHBHOﬁ porpaMmsbl, B CJIICAYIOIIEM COCTAaBEC.

y4eOHOU MOJIEIH.

3.1 TecToBble 3axaHus
— CuHres YIIpaBJICHUA 110 OLCHKAaM COCTOAHHSA WM CHUHTEC3 aAallTUBHOIO YIPAaBJICHUA JJIA
COJZIepKaTEIbHON MOJEIH.
— CuHTe3 ynpaBl€HHMs MO OIEHKAM COCTOSIHUS WJIM CHUHTE3 aJalTUBHOTO YIPABICHUS IS

e beper
OTBETCTBEHHOCTb 32
3aBepIICHHE 3a]1a4 TIPH
COCTaBJICHUU
AHATUTUYECKUX 0030pOB
Y HAYYHO-TEXHUYCCKUX
OTYETOB IO pe3yIbTaTamMm
BBITIOJIHEHHOM paboThI,
MOJITOTOBKE MyOJIMKAIAN
0 pe3yJbraram
UCCIIEOBAaHUI U
pa3paboToK;,

e PaboraeT npu npsamMom
HAOJIIOIEHUH IpU
COCTaBJICHUU
AHAIUTUYECKUX 0030pOB
U HayYHO-TEXHUYECKUX
OTYETOB IO pe3ylIbTaTaM
BBITTOJIHEHHOH paboThI,
MOJrOTOBKE MyONIMKaui
0 pe3yabraram
HCCIIEI0BAHUN U
pa3paboToK;;

(dbopMHpOBaHUS KOMIIETEHIIMM B TIPOLIECCE OCBOEHUSA

— Pemenne oObIKHOBEHHBIX JU((epeHIInaTbHbIX YPABHEHUH U CUCTEM.
— 3amaun Komm (metonmer Diinepa, Pynre-Kyrra, Anmamca) u kpaeBble (METOABI CETOK U

KOJUTOKAITUi).

— Mertonbl npubIMKEHNs SKCIIEPUMEHTANBHBIX JaHHBIX: HHTEPIIOINPOBAHUE, CIIIAH-QYHKIINH,
anmnpoKCUMAIHs METOJIOM HAaUMEHBIINX KBapaTOB.

— IlocTpoenue mMar. MOAEIN U3MEPUTEIBLHOTO KOMILIEKCA.

— OuenuBanue cocrossnus punsrpom Kanmana.

— CuHre3 ynpaBiaeHUil 10 OLIEHKaM COCTOSTHUSI.

— Pemenne 3amau  MaTpuyHOM anreOpHI:
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YpaBHEHH, BBHIYMCICHUE OOPATHBIX MATPUIl U OMpEACIUTENeH, HaX0XKIeHHEe COOCTBEHHBIX 3HAYCHUU U
BEKTOPOB MaTpull.

— Pemenne 3amay MaTpUYHOM anreOpbl: peIIeHHEe CUCTeM JIMHEHHBIX —anre0panvecKkux
YpaBHEHHH, BBHIYMCICHUE OOPATHBIX MATPUIl U ONpENeNuTeNel, HaXOKICHHEe COOCTBEHHBIX 3HAYCHUH U
BEKTOPOB MaTpuI]

— PelieHne HeMHENHBIX YPABHEHUN U CUCTEM.

— Haxoxnenue xopHel anredpandecKux ypaBHCHHM.

— UYucnennoe nudpepeHupoBaHne U HHTETPUPOBAHHE

— AjantuBHOE yIpaBIlICHUE.

— OueHuBaHME COCTOSHUS U NTAPaMETPOB MapaibieabHbIMU puiabTpamu Kanmana.

— M3ydeHue anropuTMOB  YIPABIEHUS  METOAAMH  AHAJUTHYECKOTO  KOHCTPYMPOBaHUS
ONITUMAJIbHBIX PEryIATOPOB.

— AJNropuTMBI yIIpaBIE€HUs [IPU UCIIOJIB30BAHUS KIIACCUUECKOT0 KBAJAPAaTUUHOTO KPUTEPHUSL.

— AnropuTMsl yIpaBieHUs IPU UCIIOJIb30BaHUS KBaJPaTUYHOIO KpUTEpUsi 0000IEHHON paboThl.

— AJNropuTMBI yIIpaBICHUS IIPU UCIOIb30BAHUS JOKAJIILHOTO KBAaAPAaTUYHOIO KPUTEPHSL.

— VYuer HOFpGH.IHOCTCﬁ IIPpHU BBIYUCJIICHUAX
— CrarucTuueckoe MOICIUPOBAHUC

3.2 DK3aMeHaUMOHHbIE BONPOCHI

— IlocTpoenue mMar. MOAEIN U3MEPUTEIBHOTO KOMIUIEKCA.

— OuenuBanue coctosinus ¢puiasrpom Kanmana.

— CuHre3 ynpaBiaeHUil 10 OLIEHKaM COCTOSTHUSI.

— AJIanITHBHOE YIIPABJICHHUE.

— OrueHnBaHUE COCTOSHUS M TAPAMETPOB MapabieabHbIMU GuiasTpamu Kanmana.

— H3ydeHue anropuTMOB  YOpPABIEHUS  METOJAMM  AHAJIUTHYECKOTO  KOHCTPYHPOBAHUS
ONITHMAJIbHBIX PETYISTOPOB.

— AJNropuTMBI yIIpaBIEHUS IIPU UCIIOIB30BAHNS KJIACCUUECKOTO KBAAPAaTUUYHOTO KPUTEPHSL.

— AJNropuTMBI yIIpaBIeHUS NIPU UCIIOIb30BAHUS KBaIPpaTUYHOTO KpUTEpUs: 000011IeHHON padoTHI.

— AJNropuTMBI YIIpaBIE€HUS NPU UCIONb30BAHUS JOKAJIBHOTO KBaIPaTUYHOTO KPUTEPHS.

3.3 Tembl KOHTPOJIBLHBIX padoT
— HMurtanmoHHOe MOCIMPOBAHUE.
— IlnannpoBaHNEe IMUTAIIMOHHBIX YKCTIEPIMEHTOB
— CrarucTuyeckoe MoJIeIMpOBaHUE
— Maremarnueckoe MOIETIHUPOBAHNE, LIEIH U 33/1a4U.
— Mertoas! Teopun Mogo0usl.
— ArperaruBHo€ MOJICTUPOBaHHUE.
— Mogens, cuctema, MOIETMPOBAHUE, BUJIBI MOJICTIMPOBAHUS, KJIAaCCU(DUKALIUH.

3.4 Bonpocsl 1up¢epeHIIPOBAHHOIO 3a4eTa

— 1. Kakas maremarmueckass MOJE€lb Ha3bIBacTCcsl HempepblBHOM? 2. Kakas Maremarmdeckas
MOJENb Ha3bIBaeTcsa auckpeTHor? 3. Kakas mMareMarnyeckas MOJEIb Ha3bIBAETCA JIETEPMUHUPOBAHHON?
4. Kakas maremarnueckas MOJEIb Ha3bIBaeTCs croxacTuueckoi? 5. Kakas maremarndeckas MoOZAENb
HasbIBaeTcs cranuoHapHon? 6. Kakas Maremarndeckass MoJieib Ha3zblBaeTcs HectarmoHapHon? 7. Kakas
MaTeMaTudeckass MOJENb Has3bplBaeTcs JuHEHoN? 8.Kakas Maremarudeckass MOJENIb Ha3bIBaeTCs
HenuHenHon? 9. Kakas cucrema ympasineHns HasbiBaeTcs ontumManbHoM? 10. IlpuBenurte amroputm
(bopMHpOBaHUS YIPABISAIOMIMX BO3ACHCTBUII Ha OCHOBE MUHMMM3AIMU KJIACCHYECKOTO KBAJAPAaTUYHOIO
¢byukunonana? 11. IlpuBenute aiaropuT™ QOPMHUPOBAHMS YNPABISIOMIMX BO3IEHCTBUH Ha OCHOBE
MUHUMM3ALMN  KBaJpaTUYHOro (yHKUIMOHama o00o00menHoi pabotel? 12. IlpuBeaure anroputm
(GbopMHpOBaHUS YNPABIAIOIIMX BO3ACHCTBUI HAa OCHOBE MHUHMMM3ALMU JIOKAJIBHOTO KBaJApPaTUYHOIO
¢ynkumonana? 13. B kakoM BHIIE CTPOUTCS OLIEHKA COCTOSIHMA MO TeKymemy u3mepenuto? 14. Jlaiite
OIIpe/ieIICHUE aJalTUBHOIO yrpasieHus. 15. B kakoM BUIe CTPOUTCS OLICHKA MapaMeTpPOB I10 TEKYIIEMY
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n3Mepenuto? 16. Kak yduTsIBaroTCs OrpaHMUEHUS 10 yIIPaBICHUIO?

3.5 Tembl pacuyeTHbIX padoT

— Jlns BeIOpaHHOM Momenu 00beKTa (B BHJIE CUCTEMBbI OOBIKHOBEHHBIX IU(. ypaBHEHHI BTOPOTO
MOpsAJIKa WK B BUJE COJAEPKaTeNIbHOM MOJIEIH, KOTOpas OMKMCHIBAET CUCTEMY YIPABICHHS TEXHHUUECKUM
00BEKTOM B MPOCTPAHCTBE COCTOSHUIT) CIIPOEKTHPOBATH CHCTEMY YIPABJICHUS MPU MOJHOM H3MEPEHHH
[0 OIEHKAaM COCTOSIHMS, KOTOpbIE ONpENeNaoTcss ¢ momolubio ¢uiusTpa Kammana; onpenenutsb
MHUHUMAIbHBIN Ha6op HU3MCPUTCIIBHBIX JaT4YnuKOB, npu KOTOpOM COXpaHACTCA Ka4uyeCTBO
(GYHKIIMOHUPOBAaHUWE CHCTEMbI YIpaBiieHusI 0e3 HM3MEHEHMsI MapaMeTpoB alropuTMa yrpasieHus. B
AOIOJHCHHUHU K IMPCAbIAYIICMY 3aJaHUI0 OCYHICCTBUTH MPOCKTHUPOBAHUC CHUCTCMBI adallTUBHOIO
VIOpaBiICHUS TPU HEMOJIHOM HW3MEPEHHH, TIJe HaO0Op H3MEpPUTENIbHBIX JAaTYMKOB OIpeleieH Mpu
BBIITOJIHCHUHU HNPCAbIAYHICTO 3adaHUs , OHCHHBAHHWC COCTOAHHA MW IAPpaMETPOB MOACIU IMPOU3BECTU
nocleoBarebHbIMU GribTpamu Kanmana.

3.6 Tembl 1a00paTOpHBIX padoT

— Pemenne 0ObIKHOBEHHBIX AU ((epeHIINaTbHBIX YPABHEHUH 1 CUCTEM.

— 3amaun Komm (metombr Diinepa, Pynre-Kyrtra, Agamca) u KkpaeBble (METOABI CETOK U
KOJIJTOKAITUH ).

— Mertoap! npuOIMKEHUS SKCIEPUMEHTAIBHBIX JAHHBIX: HHTEPIOIMPOBAHUE, CTUIANH-QYHKIIH,
anmnpoKCUMalMsl METOJIOM HAaUMEHBIINX KBaJPaTOB.

— IlocTtpoenue mMat. MOAETH U3MEPUTETHLHOTO KOMILIEKCA.

— OuenuBanue coctosinus ¢punasrpom Kanmana.

— CuHre3 ynpaBieHUi MO OLIEHKAM COCTOSHUS.

— Pemenne 3amau marpuuHOM anreOppl: pelIeHHE CUCTEM JIMHEWHBIX anre0panyecKux
YpaBHEHH, BBIYHACICHNE OOPATHBIX MATPHUIl U ONpENeIUTEeNeH, HaXOKICHHEe COOCTBEHHBIX 3HAYCHUH U
BEKTOPOB MaTpuil.

— Pemenne 3amau  Marpu4HONM aireOpbl: pelIeHHWE CUCTEM JIMHEWHBIX —ajre0panyecKux
YpaBHEHH, BHIYMACICHHUE OOPATHBIX MATPHUIl U ONpENEIUTENeH, HaXOKICHHEe COOCTBEHHBIX 3HAYCHUH U
BEKTOPOB MaTpHI]

— Pemrenne HeMMHENHBIX YPABHEHUN U CUCTEM.

— Haxoxnenue kopHel anreOpanyeckiux ypaBHEHUH.

— Yucnennoe nuddepeHnpoBaHue 1 UHTETPUPOBAHNE

— AlanTHBHOE yIPaBJICHUE.

— OueHuBaHNE COCTOSHUS U TApaMETPOB MapalibieabHbIMU QuibTpamu Kanmana.

— M3ydeHune anropuTMOB  YNOPABIEHUS METOAAMM  AHAIUTHYECKOTO  KOHCTPYMPOBaHHS
ONITHMAJIbHBIX PETYIATOPOB.

— AJNTopuTMBI yIIpaBIE€HUS NIPU UCIIOIb30BAHUS KIIACCUUYECKOTO KBAJAPAaTUUHOTO KPUTEPHUSL.

— AJNropuTMBI yIIpaBIE€HUS NIPU UCIIOIb30BAHUS KBaIPaTUYHOTO KpUTEpUs: 000011IeHHON padoTHI.

— AJNropuTMBI YIIpaBIE€HUS NIPU UCIIONb30BAHUS JOKAJIBHOTO KBaIpaTUYHOTO KPUTEPHS.

Vyer HOFpeHIHOCTeﬁ IIPpH BEIYUCIICHUAX

3.7 Tembl KypCcOBBIX NPOEKTOB (pador)

[J"MogenupoBanue cucteM ynpanieHuss'" MaremaTtudeckre MOJAENH, HCIOJb3yeMble s
BBINOJIHEHHSI KyPCOBOTO MPOEKTa, NENATCSA Ha JBa BuAa. [lepBblil BUJ — 3TO yueOHbIe MOJIENH, 3a/laHHbIE
B BUJIE CHCTEMbI OOBIKHOBEHHBIX AU(PPEepeHIInaIbHbIX YPaBHEHUI BTOPOro mopsaka. Bropoii Bux — 3to
CofiepKaTeIbHbIE MOJIEH, ONMHMCHIBAIOIINE CUCTEMY YIPAaBICHUS HEKOTOPHIM OOBEKTOM B MPOCTPAHCTBE
coctosiHui. JImst Kakmod u3 Mmopeneld copMymHpOBaHbBI JIBa THUIA 3aJaHUi. 3aJaHus MEpPBOTO THUMA —
IIPOEKTUPOBAHUE CHCTEMBI YIPABICHHWS IPH IOJHOM H3MEPEHHH IO OLEHKAaM COCTOSIHMS, KOTOpBIE
omnpesensoTes ¢ noMoiplo GuiabTpa Kanmana; onpeneneHre MUHHMaIbHOIO Habopa HM3MEpPUTENbHBIX
JaTYMKOB, MpPHU KOTOPOM COXpaHseTcs KayecTBO (YHKIMOHMPOBAHME CHUCTEMbl YIpaBieHus 0e3
M3MEHEHHUsl NapaMeTpOB ajropuTMa YIpaBlieHUs. 3aJaHus BTOPOrO THUIA — B JONOJHEHHH K 33JaHUIO
IIEPBOIO THUIA OCYILECTBISAETCS IMPOEKTHUPOBAHME CHUCTEMBl AJAaNTHUBHOIO YIPABICHHS NPU IOJHOM
M3MEpEeHHH, rae Habop M3MEPUTENbHBIX AAaTYMKOB ONpEAeNieH MpU BHIMOJIHEHUU 3aJlaHUsl TIEPBOTO THIIA,
OILICHUBAaHWE COCTOSHUS U TapaMeTPOB MOJICTH TocleaoBarenbHbIME QruibTpamu Kanvana. J{is kaxmaoro
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CTYACHTA CIy4aiiHbIM 00pa30M 3a/aloTcsl yueOHas U coAepKaTesIbHAsi MOJICIH U aJTOPUTM YIPABICHHS:
Ha OCHOBE KJIACCHYECKOTO KBaapaTWUYHOTO (yHKIMOHANa, (PyHKIMOHAMa OO0OOIIeHHOW paboThl WU
JIOKaJIbHOTO KBaZpaTuyHOro ¢yHkumoHana. CTyIeHTy MpeaoCTaBisieTcs MpaBo BHIOOpAa MOJENM M THIIA
3aJaHus. DTOT BBIOOP OIpENeNseT MOJTyYeHHE KOHKPETHOH HWTOTOBOM OIICHKH B COOTBETCTBUH C
IMPUBCACHHBIMU IIpaBHUJIaMH OLCHHBAHUA. CTYIIGHT HMECT IIpaBO B MPOLECCCC BBIIIOJHCHHA KypCOBOI'O
MpoeKTa BBIOPaTh APYryro Mojaesb (M3 3aJJaHHBIX eMy MOJENeH) u Apyroi Tum 3amanus. [Ipenogasarens,
[0 COTJIACOBAHUIO CO CTYACHTOM, MOXET C(OPMYIHPOBATH JOMOIHUTEIBHOE 3a/IaHUE ISl BHITIOTHCHHS
KypcoBoro mnpoekra. [Ipernonasareb, 10 COITIACOBAHHIO CO CTYICHTOM, MOXET JIaTh €My WHAUBHyaTbHOE
3aJjaHne

4 Meronn4yeckue MaTepuaJibl
st obecnieuenus mporecca oOydeHHs] U PEIICHUs 33a]ad OOy4eHUsl MCIIONB3YIOTCS CIEAYIONUE
Marepuabl:
— METOAMYECKHE MaTepuajbl, OINPEACTSIONINEe MPOICAyphl OICHUBAHUS 3HAHUHN, YMCHH,
HAaBBIKOB U (WJIM) OMbBITA JCSITEILHOCTH, XapaKTEPU3YIOIIHUX dTambl (HOP-MUPOBAHUS KOMIICTCHIIUH,
comacHo 1. 12 paGoueli mporpaMMsl.

4.1. OcHoBHas JuTEparypa
1. PemernuxoBa I"H. MonenupoBanue cuctem : YueOHOe mmocodue. - 2-¢ u3., mepepad. u JIom. -
Tomck : TYCVYP, 2007. - 440 c. (nanuuue B 6ubnmuotexe TYCVYP - 70 5k3.)

4.2. JlonosiHUTEIbHAS JUTEpaTypa

1. PemernuxoBa, I.H. MoxnenupoBanue cuctem : YueOHOe mocoOue st By30B . - TOMCK :
TYCVYP, 2005. - 260 c. (manuuue B 6ubnuoreke TYCVYP - 50 5k3.)

2. Ileperynos, ®@.1., Tapacenko ®.I1. OCHOBBI CHCTEMHOTO aHaW3a: yued. — 2-€ W31, JOI. —
Tomck : Uzn-Bo HTJI, 1997. — 396 c. (nanuuue B 6ubmarorexke TYCVYP - 9 5k3.)

3. Cogeros, b.4., fAxoene C.A. MonenupoBanue cCUCTeM : Y4eOHUK ISl BYy30B . - 4-¢ W31,
crepuotuil. - M. : Beicias mkona, 2005. - 342 c. (manuune B 6ubnuoreke TYCVYP - 30 3k3.)

4. lennon, P. UmMuTanmonHoe MOACIMPOBAHUE CUCTEM - UCKYCCTBO W Hayka : MoHorpadwus :
Ilep. ¢ anrn. / P. O. llenHon ; pen. nep. : E. K. Macnosckuii. - M. : Mup, 1978. - 418 c. (Hanuuue B
oubmuoreke TYCVYP - 4 5k3.)

4.3. O0s13aTesIbHBbIC Y4eOHO-METOAUYECKHE N0COo0us

1. PemernuxoBa ["H. MoaenupoBanue cucrem : YuebHoe nocobue - 2-e u3j., nepepad. u oM. -
Tomck : TYCVYP, 2007. - 440 c. : wi1. MeToaudeckue yka3aHus K j1abopaTopHBIM padoTtam - ctp. 81-337.
[DneKTpOHHBII pecypc]. -
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=145

2. PemernuxoBa I"H. MonenupoBanue cucreM ynpaBieHus (yueOHOe METoIudeckoe mocodue
1o KypcoBoMy mpoektupoBanmio) — Tomck: TYCVYP, kad. KCVII, 2015.— 21c. [DnexTpoHHBIN pecypc]. -
http://new.kcup.tusur.ru/library/modelirovanie-sistem-upravlenija-uchebnoe-metodicheskoe-posobie-po-
kursovomu-proektirovaniju

3. Pemernukona ['H. MoxenupoBanue cucrem : YduebHoe nocobue. - 2-e u3f., nepepad. u Jo1l. -
Tomck : TYCYP, 2007. - 440 c. (CamocTosiTenbHas padota ctp. 42-55, 69-80, 96-120, 362-368) (Hamnuwme
B oubmmoteke TYCVYP - 70 5k3.)

4.4. ba3bl aHHBIX, HH(POPMALMOHHO CIIPABOYHBIEC M TOUCKOBbIC CHCTEMBI
1. TlouckoBsie cuctemsl: http://www.google.com, http://www.yandex.ru, http://rambler.ru
2. DOmnektpoHHas 0a3a  JaHHBIX  ydeOHO-MeTomuueckux  paspabotok  kad. KCVII:
http://new.kcup.tusur.ru/library
3. JlocTynm K 3NIEKTpOHHBIM pecypcaMm Ha HayyHO-0Opa30BaTeIbHOM IOpTajle YHUBEPCHTETA!
http://edu.tusur.ru/training/publications
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