MHUHUCTEPCTBO OBPA30OBAHNA 1 HAYKHU P®
denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00Pa30BaTEIbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs
Tomckuiil rocyiapcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PAAHO3ICKTPOHUKH

YTBEPXIAIO:

ITpopexTop no yuebHoii paboTte

IL.LE.Tposin
2017 r.

« »

PABOYAS TIPOTPAMMA YYEBHOM JUCLUATLIMHBI

TEOPHUS OIITUMAJIBHOI'O YIIPABJIEHUSA

YpoBeHb 0CHOBHOII 00pa3oBaTe/IbHON NPOrpaMMbl OakaJlaBpuaT

Hanpagaenue noarorosku 01.03.02 ITpukiiagHas MmareMaTuka i ”HOOPMATHKA

OYHasx

®opma 00yuyeHHUs

DaKyabTeT CHUCTCM YIIPABJICHUSA

Kaq)enpa ABTOMATU3HPOBAHHBIX CUCTEM YIIPABJICHUA
Kype 4

Cemectp 7

2013 roga ¥ DOCIAEOVIOMINX JIET

Y4eOHblii ni1an Habopa

Pacnpenesnenue paGouero BpeMmenu:

Buasbl yue6Hoii padoThl Cemectp 7 Bcero | EnuHunbl
Jlexkunn 18 18 4acoB
JlabopaTopHbie padoThI HE IPELYCMOTPEHO - 4acos
[pakTuyeckue 3aHATHSA 18 18 4acoB
Kypcosoii npoext/padora (KPC) (aynuropHast) | me npexycmorpero - 4acoB
Bcero ayauTopHbIX 3aHATHIA 36 36 4acoB
W3 HuX B HHTEpPaKTUBHOI (opme 8 8 4acoB
CamocrosiTenbHast padora crygentos (CPC) 36 36 4acoB
Bcero 72 72 yaca
Camoct. padoTa Ha OATOTOBKY U €AYy 3a4eTa | He mpexyCMOTPEHO - 4yacoB
Oo0mast Tpy10eMKOCTh 72 72 yaca
(B 3a4eTHBIX eJUHULIAX) 2 2 3ET
3auyer _7__cemecTp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 oT « 24 » 1 2017 1

Pabouas nmporpamMmMa coctaBiieHa ¢ yueToM TpeboBanuii @enepaibHoOro I'ocyrapcTBeHHOTO
oOpasoBarenbHOro cranjapra npodeccuonanbHoro oobpazopanusi (OI'OC I10) mo HampaBiIeHHUIO
01.03.02 IIpuxnagHas MaTeMaTHKa 1 nHpopMaTuka (KBanudukanus (cTernenp) 0akantasp),

yrBepkaeHHoro [Ipukazom MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepamuu 12.03.2016
Ne228, paccMoTpeHa u yTBepKAeHa Ha 3aceanuu kadenpsl «24» supapst 2017 1., mporokoin Ne 2.

Pazpaboruuk 1.1.H., mpodeccop, 3aB. kad. ACY A.M. Kopukos

3aB. obecnieunBaromeii kagenpoit ACY

1.T.H., npodeccop A.M. Kopukos

Pabouas nmporpamma coryracoBana ¢ (pakyabTeTOM, IPOGUITHPYIOIIEH U BBITYCKAIOMIECH
kadeapamu crieraaIbHOCTH.

JlexaH, K.T.H., IOLICHT I1.B. Cenuenko

3aBenyronIuil MpOQIIUPYIOMIEH U BBITYCKAIOIICH

kadenpoit ACY, a.1.H., mpodeccop A.M. Kopukos
JKCHmepT:
Kadeapa ACY, JIOLIEHT A.N. UcakoBa
(mecTo paboTsI) (3aHUMaeMasi JOJKHOCTb) (vHHAIHAITBI, haMILTHs)
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1. HEJHA U 3AJAYHU JUCIIUAIIJIUHBI

Juctummuna «Teopust ONTHMATBHOTO YITPABICHUSD YATACTCS B 7 CEMECTPE M MpeyCMaTpPUBAaeT YTCHUC
JICKIUH, IPOBEICHIE J1a00paTOPHBIX 3aHITUH, U MOJTyYESHUE PA3IMYHOTO POJIa KOHCYJIbTAIIHMA.

LeJb IMCHMIINHEL: — M3YYeHHEe HAyYHBIX M METOANYECKINX OCHOB, KOHIICTIIINH, MPUHIIAIIOB, MOJENeH 1
ITOPUTMOB TEOPUH ONTHMAIHHOTO YIIPABICHHUS C HCIIOIB30BaHNEM HH()OPMAITMOHHBIX TEXHOJIOTHIA.

3ajaveil IMCHMIIMHEL SIBISCTCS M3YYCHHE W MPUOOPETEHUE CTYIECHTAMHU HABHIKOB BBIOOpPA METOJIOB,
MOJEICH M  aNrOpPUTMOB  ONTHUMAJILHOTO  YIPABICHHUS TMPU NPOCKTUPOBAHUM U HMCCICIOBAHUH
aBTOMATH3UPOBAHHBIX WHPOPMAIIMOHHBIX CHCTEM B Pa3IMIHBIX 001aCTAX MPOU3BOJACTBEHHOH, YIIPaBIEHIECKOI
¥ KOMMEPYECKON JIeATEeITHbHOCTH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OOII

Huctumaa «Teoprst onTUMAIBHOTO YIIPaBIEHHS) OTHOCHTCS K YHCTY AUCIUIUIMH IO BEIOODY.

YcnenrHoe oBinageHUE MUCHUIUIMHOW MpPEIoiaracT MpeABapUTEIbHBIC 3HAHUS CTYJICHTAMU Pa3/eiioB
MaTeMaTHKu ¥ WHGOPMATHKH, KOTOPble OHHM H3y4Jalld B CIEAYIOIUX AUCIUIUINHAX: «MaTtemaTndecKkuit
aHamm3», «KowmmekcHerid aHamm3», «DyHKIMOHANBHBIA aHamM3», «Anredpa u reoMeTpus», «OCHOBBI
uHpopMaTHKN», «MaremaTHuecKas JIOTMKa M TEOpUsS aJIrOpuTMOBY», «JlMCKpeTHas MaTeMaTHKay,
«duddepeHunansapie ypaBHEHUD).

3HaHUs, MOJIyYCHHBIC CTYACHTAMH IO JAaHHOW JHUCIUIUIMHE, OYAYyT HWCIOJb30BaThCS NPU H3YUCHHU
CIEIYIOIIUX TUCIMILTUH: « KOMIBIOTEpHOE MOISTHPOBaHUEY, «MaTeMaTHYeCKUEe MOICITH 00pa00TKU JaHHBIX»,
«Cucremsl nuppoBoii 00pabOTKH CUTHAIIOBY.

3.  TPEBOBAHMA K PE3YJIbTATAM OCBOEHMUA JUCHUIIJINHbBI

[Iponecc u3yueHus: IUCUUIUIMHBI HAIIPaBJIeH Ha (JOPMHUPOBAHUE CIEAYIOIINX KOMIIETCHLINI:

obuenpogpeccuonanvnvie komnemenyuu (OIIK):

1) cmocoGHOCTh MCMOIB30BaTh 0A30BbIe 3HAHHS E€CTECTBEHHBIX HAYK, MAaTEMAaTHKH W HH(MOPMATHKH,
OCHOBHBIC (DaKThl, KOHIICTIIMY, IPUHIUITBI TEOPHUH, CBI3aHHBIX C MPHUKIAJHOW MaTeMaTUKOi U MH(POPMATUKON
(OIIK-1);

2) crnocoOHOCTh K pa3paboTKe aJrOPUTMUYECKUX M MPOrPAMMHBIX PEIICHHUI B 00JaCTH CHCTEMHOTO U
NPUKJIAIHOTO IPOrPpaMMHUPOBAHUS, MaTEMaTHYECKHX, HH()OPMAIMOHHBIX W HMHUTALUOHHBIX MOAEJEH,
CO3JIaHNI0 MH()OPMAIIMOHHBIX PECYpPCOB TIIOOANBHBIX ceTell, 00pa3oBaTeNIbHOTO KOHTEHTA, MPUKIAIHBIX 0a3
JaHHBIX, TECTOB M CPEICTB TECTUPOBAHHS CHCTEM U CPEACTB HAa COOTBETCTBHE CTAHAAPTaM M HMCXOAHBIM
tpeboBanusim (OIK-3);

npogheccuonanvnuvie komnemenyuu (I11K):

3) CcHocoOHOCTh MOHUMATh, COBEPIICHCTBOBATh U MPUMEHSATh COBPEMEHHBI MaTeMaTHYECKHUil amnmapar
(MK-2).

B pesynbraTe 0cBOSHHUS AUCIMIUIMHBI 00YYarOLIHICs TOJIKEH:

3HATE: TEpPMMHOJIOTHIO, OCHOBHBIE TIOHATHS M ONpPEIENIEHUS, MaTeMaTH4YeCKHe METOIbl TEOPHH
BapUAIlIOHHOTO MCYHMCIICHUS! U e€ NMPUMEHEHHS B 3a/la4aX ONTHMAIBLHOTO YNPaBICHUS; HAyYUTHCS CTaBUTH U
pelaTb ONTUMHU3ALMOHHBIE 3a/1a41 YIPABJICHUS B 007aCTH TEXHUYECKUX U SKOHOMHYECKHX CHCTEM.

YMeETE: MPUMEHATH Ha MPAKTHKE PElIeHre 3a7a4 B 00JIACTH TEOPUH YIIPABICHUS, TEOPUU
aBTOMATHUYECKOTO yNPABICHUS, TEOPUN ONITUMAIBHOTO YIPABICHHUS.

Baajerh: HaBbIKaMHU pEIIEHUS MPAKTUYECKMX 3a/1ay BAPUAIIOHHOTO MCYUHCIIEHUSA, B TOM YHCIE 3a1ad
ONTHMAIBHOTO YIIPABJICHHUS, B 00JACTH TEXHUYECKUX U SKOHOMHYECKUX CHCTEM.

4.  OBBEM JUCHHUILIAHBI U BUJbI YYEEHON PABOTHI
OO0m1ast TpyI0EMKOCTb AUCHMIUIMHBI COCTAaBIISICT 2 3a4eTHHIC CAMHUIIBL.

Bun yae6HOI paboThI Bcero uacos CeMe70Tp M

AyIuTOpHBIE 3aHATHS (BCero) 36 36
B ToMm uncne: - - - -

Jlexuu 18 18
JlabopaTopusle pabotsl (JIP) HE NPeyCMOTPEHO -
[Tpaktryeckue 3anstus (113) 18 18
Cemunapsl (C)
Komnoxsuywmst! (K)
Kypcogoii npoexT/(pabota) (ayanTopHast HarpysKa) HE MPeyCMOTPEHO -
Jlpyaue 6udvl ayoumopHoi pabomoi
CamocrosiTejibHasi padoTa (Bcero) 36 36
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B tom uncie:

KypcoBoii ipoekT (paboTa) (camocTosiTebHas paboTa) -

PacuerHo-Tpaduueckie paboTHI -

[IpopaboTka JIEKIHOHHOTO MaTepuaia 9 9
[MoxroToBka K 1a00paTOpHBIM paboTam 18 18
CamocToATeNbHOE H3yUeHHE TeM TEOPETUIECKON JacTH 9 9
Bun npomMexxyTodHOI aTTecTanyu (3a4eT, YK3aMeH ) 3ager 3a4eT
O01as Tpy10eMKOCTh 4ac 72 72
3agernpie Enmanner TpymoeMKkocTH 2 2
5. COIEP KAHME JUCIHHUIIJINHDbI
5.1. Pa3pejnl JMCUHMILIMH U BUABI 3aHATHII
Tabanna 5.1
Ne | HaumeHoBaHue pazjena JUCIMILIMHEL Jlexn. | Ilpakr. | JIaG. Kype. | CPC |Bcero| ®opmupyemsie
/i 3aH. pao. pao. gyac. | KOMICTCHIUH
1. IMocTraHoBKa M KIaccupuKanus 3a1a4 4 2 6 12 | OIIK-1, 3,
onTHMAaJbLHOro ynpasjenus (OY). IK-2
IIpumepsl 3anay OY.
2 Bapuanuonnsie MeToabl B 3a1a4ax OY 4 4 8 16 | OIIK-1, 3,
IK-2
3 Mpunuun makcumyma [oHTpsiruHa 4 4 8 16 | OIIK-1, 3,
IK-2
4 | IunaMH4YecKoe MPOrpaMMHUPOBAHIE 4 8 12 24 | OIIK-1, 3,
IK-2
5 | Hepapxuueckune (MHOTOypOBHEBBIE) 2 2 4 | OIIK-1, 3,
cucremsl OY IMK-2
HUTOI'O 18 18 36 72
5.2. Conep:kaHue pa3ae0B TUCHHIIUHBI (110 JEKIUIM)
Ne Haumenosanue Tpynoe DopmupyeMbie
CopepxaHue pa3iesioB MKOCTb
/1 paszenos KOMIIETCHITHU
(dac.)
MeTozmonorn4eckre OCHOBBI TEOPHH ONTUMAIIBHOTO YIIPABICHHS. OIIK-1, 3,
IIpumeHeHre METOI0B TEOPUU ONITUMAJILHOTO YIIPABJICHHUS B K-2
IMocranoBka u WHXXEHEPHOH npakTuke. CBsA3b C TEOpUEH aBTOMAaTHYECKOTO
kiaaccupukanus | ynpasieHus. Mlcropuyeckuil IyTb CTAHOBIEHUS Pa3IM4HbIX
3aaa4 METO/IOB TEOPUH ONITUMANILHOTO yrpasiieHus. ConeprkaTebHbIe U
1 | onrumasbHOrO (hopMaM30BaHHBIC TOCTAHOBKH 33,124 TEOPHH ONITUMAIFHOTO 4
ynpaBJieHHsI ynpasienust. Kpurepun xadectBa u OrpaHUuCHHS.
(OY). lIpumepsr | Knaccudukanms 3a1a4 TeOpHUH ONTUMAIBHOTO YIIPABICHUS 110
3apay OY. BHIY IENCBON (PYHKIINHU, KPUTESPHUIO U THITY OTPaHHYCHHHN. 3aqaqu
MaTeMaTHIECKOTO MPOTPAaMMHUPOBAHUS U YIIpaBIeHHs. [Ipumeps
3aJ1a4 ONTHUMAJILHOTO YIIPaBIICHUSI.
OO01mmast MoCTaHOBKA 33J]a4 ONTHMAILHOTO YIIPaBIICHUSI. OIIK-1, 3,
Bapuauuonnnie | [lomyctumsle ynpaBieHus. Y paBHeHHe Difepa. DKCTpeMaIbHOe IK-2
2 MeTOIbI B yIPaBJICHUE U SKCTPEMaIbHBIE TPACKTOPUH. Y CIIOBUS 4
3agayax OY TpaHcBepcaabHOCTH. VccnenoBanue BTOpoil Bapuauu. Y clioBHe
Jlexannpa-Kneobmia.
HpuHmun Merton uronpuatoii Bapuaruu. CBs3b ¢ BapHAIIMOHHBIM OIIK-1, 3,
3 MaKcUMyMa ucuucienueM. Ocoboe ynpasienue. OnTUMaIbHOE 4 IK-2
IouTpsiruna ObICTpOIeHiCTBHE.
VYpasuenue bennmana 11 HeNpepBIBHBIX U JUCKPETHBIX CHCTEM. OIIK-1, 3,
Pemenve 3a1a4 oNTUMAaIBHOTO YIIPABICHHS ISl HETIPEPHIBHBIX U IIK-2
JAunnamuyeckoe
4 |y JMCKPETHBIX CUCTEM B CTALMOHAPHOM M HECTAILIMOHAPHOM 4
porpaMmMupoBa
Hne ciryqasx. CBsi3b METOZOB TUHAMHYECKOTO NPOTrPaMMHUPOBAHUS U
IIpUHIUIIA MAKCUMYMa. PacueTHbIE CXEMBI METOA0B
JUHAMUYECKOTO ITPOTPaMMHUPOBAHUS W IPUHITMIIA MAKCHMYMA.
AHanu3 HEKOTOPBIX MOHITHH ONTUMANbHOIO, AJANTHBHOIO M OIIK-1, 3,
MHTEJUIEKTYyaJIbHOIO  yNpaBieHUs. BO3MOXHOCTE  €IUHOTO IK-2
Hepapxuyeckne . N
5 | (wmoroyposHeBsI MOJAX0JAa K MPOBEICHUIO MCCICAOBAHUM II0 KOMIUICKCHOM 2
YP
¢) cucremsr O ABTOMATH3ALUH u poSoTuzanuu TPaHCIIOPTHBIX u
TexHosoruaeckux nporeccoB (TII) Ha 0OcHOBE ONTUMHU3AIIOHHOTO
moxxona. OmnpeneneHne CIOXXHBIX ONTHMH3AIHOHHBIX CHCTEM
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ynpasieHuss (OCY) TII kak MHTE/UIEKTyallbHBIX  CHCTEM
ynpasienust (MCY), neiicTByIOIMX palMoOHaIbHO W ONTHMAIIBHO.
OO6oOmieHHas  mepapxudeckas  cTpykrypHas cxema OCVY.
Qopmanmzanus 3amad ucciaenosanuss OCY B BuIe Hepapxud
9KCTPEMANIbHBIX 3a/1a4.

UTOro 18

5.3. Pazgennl AUCHMILIMHBI U MEKIUCHMILUIMHAPHBIE CBS3M ¢ 00eCIeYHBAKIUMHA
(mpeaAbIAYIIMMH) M MOCIETYIOUIMMH JHCHUNTHHAMEA

Ne HaunmenoBanue obGecrieunBaromux (IpeIbayInX ) Ne Ne pa3nenoB qJaHHOW AUCIUILINHEL, U1 KOTOPBIX
n/n JUCLUIUIMH HE00X0IMMO H3y4eHHe 00eCIeYHBaIOIINX
(mpenpIaymux) AUCIUILITNH
1 2 3 4 5
1. «MaTeMaTH4eCKUI aHAIH3» + + + + +
2. «KOMIUIEKCHBIN aHaIH3» + + + +
3. «DyHKIMOHAJIBHBIN aHATIHU3» + + + +
4. | «Anrebpa 1 TeOMETPHI» + + + + +
5 «MaremaTuueckast JJOTuKa U TEOPUS aJITOPUTMOB) + + + +
6 «/IuckpeTHass MaTeMaTUKa» + + + +
7 «OCcHOBBI HH)OPMATHKI» + +
8 «dnddepeHnnansHpie ypaBHEHUSD) + + + + +
o HanmeHoBaHME TOCIEAYIOMINX TUCIUILINH Ne Ne paznenoB naHHOW ANCIUIUIMHEL, KOTOPBIE
n/n HEOOXOAMMBI IPH U3YYEHHUH MOCICTYIOINX AUCIUIUINH
1 2 3 4 5
1. | «KomnproTepHOE MOAETHPOBAHUE) + + +
2. |«MatemaTuueckue Moaean 00pabOTKU JaHHBIX) + + + + +
3. |«Cucremsl udpoBoii 00pabOTKH CUTHAJIOBY» + + + +
5.4. Co0TBeTCTBHE KOMIETEHIIUIi, (POPMUPYEMBIX NPH U3YyYEeHUH AUCHUILUIHHBI, U BUIOB 3aHATHI
Komnerennuun | JI | 113 | CPC DopMbI KOHTPOJISI
OIIK-1 + + + Omnpoc Ha JeKINH; KOHTPOJIbHBIE pabOTHI, IPOBEPKA JIOM. 3aJaHUH, TECTHI, TECT
OIIK-3 + + + Omnpoc Ha JeKIIH; KOHTPOJIBHEBIC pabOTHI, IPOBEPKA JIOM. 3aTaHUH, TECTHI, TECT
IK-2 + + + Omnpoc Ha JIeKIMH; KOHTPOJIbHBIE PadOTHI, IPOBEPKA JIOM. 3aJJaHUH, TECTHI, TECT

JI — nexnus, 113 — npakrudeckue 3anarusi, CPC — camocTosiTensHast paboTta cTyJeHTa

6. METOAbI U ®OPMbI OPITAHU3ALIUN OBYUYEHUSA
21.]'[5[ yCneurHoro OCBOCHUA MUCHUIUIMHBI TMNPUMCEHAIOTCA PAa3IMYHBIC 06pa3OBaTeanI)1e TCXHOJIOI'UH,
KOTOpblE  00ecreunBaloT JOCTIDKCHHE IUIAHHPYEMbIX pe3y/lbTaToB OOy4deHHs COIVIACHO OCHOBHOM
00pa3oBaTeIbHON MporpaMme, ¢ y4eToM TpeOoBaHUH K 00beMy 3aHATHI B MHTEPAKTUBHOU (opMme.
TexH0/10rMM HHTEPAKTHBHOIO 00Y4UeHMs IPH Pa3HbIX opMax 3aHATHIA

@opwmsl | Jlekuuu | JlaboparopHsie | Bceero

MeTtozp! (gac) paboTsI (yac) (gac)
«Mo3roBas aTakay 1 1 2
[pe3eHTalMU C UCTIONH30BAHUEM PA3JIMUHBIX BCIIOMOTATENbHBIX CPEJICTB:
HWHTEPaKTHBHOM JIOCKH, Pa3laTOuHbIX MaTepHaIOB, BUACO(HUIBMOB, CIaliI0B, 2 4 6
MyJBTHMEINHHON Ipe3eHTanuy, 3ananust Ha CPC
WToro uHTEpaKTUBHBIX 3aHATUN 3 5 8
Ilpumeuanue.
1. «Mo3sroBasi aTaka» peaqu3yeTrcsl MpPH KOJJICKTUBHOM OOCYXIECHHH METOJOB ONTHMAJILHOTO
YIIPaBJIECHUS.

2. TlpeseHTanuu ¢ HWCMOJIB30BAHUEM Pa3IMYHBIX BCIIOMOTATEIbHBIX CPEICTB (MHTEPAKTHBHOM JTOCKH,
pa3gaToOYHbIX MaTEPUANIOB, BUACO(MWIBMOB, CIAHI0B, MYJIbTHMEIUHHON mpe3eHTauu, 3aganus Ha CPC)
WCTIOJB3YIOTCS CTYJACHTaMU INPHU BBITIOJHEHHH JIA0OPATOPHBIX pabOT M 3alllUTe OTYETOB IO JIAOOPATOPHBIM
paboTam, TIpU BBIIOJIHCHUH U 3alIUTE pedepaToB U OTUECTOB 110 JOMAIITHUAM 33/TaHUSM.

7. JJABOPATOPHBIE PABOTDI ne npexycmorpenst PYII.
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8. MPAKTHYECKME 3AHATUA (CEMHUHAPDI)

Bo Bpems npoBeeHUs MPAKTUYECKUX 3aHATHHA CTYACHTHI TOJDKHBI BRIOPATh METOABI, MOJIEIH U
AJITOPUTMBI ONITUMAJIBHOIO YIIPABIEHUS JAJI1 ONTUMHU3AaLMOHHBIX 33/1a4 YIIPaBICHUS PAKETAMU, TEXHUYECKUMU
Y S5KOHOMHMYECKHMU cucTeMaMHu. [IpakTuaeckne 3aHATHS IPOBOAATCA B KOMIIBIOTEPHOM KJIACCE 110
CIIEIYIOIINM TEMAM:

No Ne paznena Tpyno- Kommie-
1/ | IUCHUILIMHEI TeMbI IpaKTUYECKUX 3aHATHH EMKOCTE | oo
n u3 Tabm. 5.1 (gac.)
1 1 IIpennpoekTHOE 00CIEOBAHUE TPEIMETHOM 00IACTH /I BHIOOpA U 4 OIIK-1,3,
pa3paboTKu METO/1a, MOJIENH U aJITOPUTMA ONITHMAJIBHOTO YIIPABJICHHUSL. K- 2
2 2_5 Pa3paboTka MaTeMaTH4IeCKON MOJIENN M PACUETHON CXEMBI OIITUMAIIEHOTO 4 OI1K-1,3,
yIpaBJIeHUs [UIsl BRIOPaHHO MPpEeAMETHOM 00J1acTH. [K- 2
Pa3zpaboTka mporpaMMHBIX CPEICTB PeaTH3aliil ONTHMAIBHOTO YIIPABICHHS OIlIK-1,3,
U BBIOpAaHHOM TIpeaIMEeTHOM oOmacTé (HampuMep, CHHTE3 YCTpPOWCTBa IIK-2
3. 2-5 yIpaBIeHUs. U pa3pabOTKa MPOTrpaMMBbl ISl IOCTPOSHHUS IIaHA TPACKTOPHH 6
THOJIeTa PAKeTHl OT KOCMOJPOMa 10 OPOWTANBHON CTaHIUH, ONTHMAIbHOM IO
3aJJaHHOMY KPUTEPHIO).
4 1-5 AHanu3 pe3yJabTaToB PELIEHUS ONITUMU3ALMOHHON 3ajaul yIPaBICHUS s 4 OIlIK-1,3,
BEIOpaHHOW TIPEIMETHOM 00TIacTH. [IK-2
HUTOIro 18

PCKOMCHI[aHI/II/I I10 MOATOTOBKE MaTc€puajia K YKa3aHHbIM TEMaM IMPAKTUICCKUX 3aHATUN U mpaBuiia
oQopMIIeHHUS OTUETOB TMPHUBEICHKI B tuTeparype [1 — 4] pasmena 12.3.

9. CAMOCTOSATEJBHASA PABOTA

Ne Ne paznena TemaTuka caMOCTOSTENLHOM Tpyno- Kommnerenmuum KoHTponab BbIONIHEHUS
/1 | JUCIHIUTHHBI paboTh €MKOCTh pabots! (Onpoc, Tecr,
n3 1abu. 5.1 (Oemanuzayus) (uac.) JIOM.3a/TaHue, U T.J.)
1 1+5 ITpopaboTka IeKIMOHHOTO 9 OIIK-1, 3, TIK- ONpoc Ha IAMATHAX (YCTHO)
MaTepuaia 2
3 15 [MoxroToBka K MPaKTHIECKUM 18 OIIK-1, 3, [IK— | KonTpomn. mo mpakTud. paboTam
' paboram 2
5. 1,2 CaMOCTOHTCJ‘IBvHOG HU3y4YEHHUE TEM 9 OIIK-1, 3, I[IK- Tlom. 3aanue, Tect
TEOPETHYECKOH YacTh 2
UTOIro 36

Tembt 013 camocmoamenvHo2o u3yuenus
1. 3apaun bonbua, Jlarpamxa, Maiiepa u npeoOpa3oBaHue 331241 ¢ QYHKIHOHAJIOM B OJHOM
dopme k 3axade ¢ PyHKIMOHAIOM B ipyroit popme. (1 Tema, 6 gaca).
2. TTpumMepsbl 3a/1a4 ONTUMAJILHOTO yIIpaBlieHUs B dKoHoMuKe. (1 Tema, 34aca).

10. NMPUMEPHAS TEMATHUKA KYPCOBBIX ITIPOEKTOB He npexycMoTpeHo.
11. BAJUIBHO-PEMTUHI OBASI CHCTEMA
Kypc 4, cemectp 7 KonTtpoan o0yuenns — 3auer.

MaxkcuManbHbIN ceMecTpoBblid pedTuHr — 100 0annoB.

Tadauua 11.1 — bannbHble OLEHKH ISl DIEMEHTOB KOHTPOJISL.

MakcumanbHbIH MaxkcumanbHbIH MaxkcuManbHBIH Oamt 3a
5 Bcero 3a
DnemMeHTHl yueOHOH nesarenbHocTH | Gain Ha 1-10 KT ¢ 0aut 3a mepuox nepuoa mexxay 2KT u Ha
cemMecTp
Hauvana cemectpa | mexay KT u 2KT KOHEL| CEMecTpa
ITocemenue nekuuii 2 2 2 6
IMocemnienue nadop. 3aHsATUI 3 3 3 9
BrlinosiHeHue 1oOMallHUX 3aAaHuN 4 4 5 13
JlaboparopHsle paboThI 5 20 20 45
TecToBbIN KOHTPOJIB 5 5 5 15
KoMIioHeHT cBoeBpeMEHHOCTH 4 4 4 12
HToro MaKcuMyMm 3a MepHo: 23 38 39 100
HapacTaomum HToromMm 23 61 100
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Ta6auna 11.2 — [Tepecyer 0a/IOB B OLICHKU 38 KOHTPOJIbHBIC TOUKH
bannbl Ha 1aTy KOHTPOJIBHON TOYKU OrneHka
He menee 90 % ot makcumanbpHOM cyMMbl 6asmioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuManbHON cyMMBI OasutoB Ha naty KT
Ot 60% 10 69% oT MakcuMabHON CyMMBI O0asutoB Ha naty KT
Menee 60 % oT MakcUManbHOH cyMMBbI O0aitoB Ha naty KT

N|W|b>

12.  YYEBHO-METOJIUYECKOE n NHO®OPMAIIMOHHOE OBECIIEYEHUE
JANCHUIIJIMHBI

1. Kapnos, A. I'. Teopusi aBTomaTnyeckoro ympasienusi. Yacte 1: YuebHoe mocobue ajisi CTYACHTOB
HaTpaBJICHUsI TIOJrOTOBKH "YTIpaBiieHue B TexHUUeckux cucremax’ 27.03.04 [Dnexrponnbiil pecypce] / Kapmos A.
I'. — Tomck: TYCVYP, 2011. — 212 ¢. — Pexxum mocryma: https://edu.tusur.ru/publications/6249

2. Kapnos, A. I'. Teopus aBTomarmueckoro ympasieHus. Yactp 2: YueOHOe mocobme I CTYISHTOB
HaTpaBJICHUs TIOJrOTOBKH "YIIpaBiieHue B TexHUUeckux cucremax’ 27.03.04 [Dnexrponnsbiii pecype] / Kapmos A.
I'. — Tomck: TYCVYP, 2012. — 264 ¢. — Pexum noctyma: https://edu.tusur.ru/publications/6251

12.2. lonoJiIHUTEIbHAS JIUTEPATYpa

1. Teopust aBTOMaTHYECKOTO yIpaBJICHUs: yueOHOe MeToaudeckoe mocodue / 0. M. JleGenes;
MunuctepcTBo 00111eT0 1 ipodeccHoHaATEHOTO 00pa3zoBanust Poccuiickont @enepanmu, Tomckuit
rOCYJapCTBCHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PagrodIeKTpoHuku. - M.: TMIIJIO, 1999. - 129 c. (11 3k3).

2. OcHOBBI TeopuHu ynpamieHus: YdeOHoe mocobme anst By3oB / A. M. KopukoB; MuHHCTEPCTBO
obpazoBanus Poccmiickoit ®enepanmu, ToMmMckuii ToCyZapCTBEHHBI YHUBEPCHUTET CHCTEM YIIPABICHUS W
PaMOdTIEKTPOHUKH. - 2-¢ m3/. - Tomck: M3mgarenpcTBo HaydyHO-TeXHUYecKor nutepatypsl, 2002. - 391 [1] c. (136
9K3).

12.3 YueGHo-MeTOAMYECKHE T1OCOOUS

12.3.1. O0s3aTebHbIE Y4eOHO-METOANYECKHUE TOCO0US

1. Kapnos, A. I'. Teopus aBTOMAaTHYECKOTO YIpaBieHHUs.. YueOHOE MEeToIuYeckoe Tocodue 1o
NPOBEJICHUIO TPAKTHYECKUX, Ja0OpaTOPHBIX M CAaMOCTOSITEIBHBIX 3aHATHHA JJI CTYACHTOB HalpaBlICHUS
MOJrOTOBKH "YmpaBieHne B TexHuuecknx cuctemax” 27.03.04 [Dnekrponnsiii pecypc] / Kapro A. I'. — Towmck:
TYCVYP, 2016. — 105 c. — Pexxum goctyma: https://edu.tusur.ru/publications/6250

2. Uwupmosckuii, B. C. Teopuss aBTOMAaTHYEeCKOTO YIPaBICHUS: YUYEeOHO-METOAMUYECKOE I10COOHe K
nabopatopHeiM pabotam [DnekrponHblii pecype]| / [lumnosckuit B. C. — Tomck: TYCVYP, 2012. — 24 c. —
Pexxum mocryna: https://edu.tusur.ru/publications/1135

3. Kapmog, A. I'. CoBpeMeHHbIE TPOOIIEMBI TEOPUH YIIPABICHUS: YUueOHOE METOIMUYECKOE TOCOOHE IO
CaMOCTOSITETbHON paboTe, MPAKTUIECKUM 3aHATHSM M KOHTPOJIBHBIM paboTtam [ DnexTpoHHbIH pecypc] / Kapmos A.
I'. — Tomck: TYCVYP, 2015. — 15 ¢. — Pexxum moctyma: https://edu.tusur.ru/publications/6662

1232 YueGHO-MeTOqUYECKHE MOCOOHS /IJIsI JIHII C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
VY4eOHO-MeTOANYECKHe MaTepUalIbl sl CAMOCTOSTEILHON U ayIMTOPHOI pab0Thl 00YYAOIINXCS U3 YHCIIa
HWHBAJIMIOB IIPCAOCTABIIAOTCA B Q)opMax, AJAlITUPOBAHHBIX K OI'paHUYCHUAM HUX 3J0POBbA U BOCIIPUATUA
UHPOPMALIUH.
JIJisl JIMIX ¢ HAPYIIEHUSIMH 3PeHMs:
— B (hopMe 3IEeKTPOHHOTO JOKYMEHTA;
— B IeYaTHOU GopMe yBEITHUCHHBIM IIPUPTOM.
JUJisi TN ¢ HAPYIIEHHSIMH CJTyXa:
— B (hopMe 3EeKTPOHHOTO JOKYMEHTA;
— B IIeYaTHOM opMe.
JUJIsi TM1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTaTeILHOTO annapara:
— B (opMe IEKTPOHHOTO IOKYMEHTA;
— B IeyaTHOH popme.

12.4. ba3bl 1aHHBIX, TH(OPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI U TpedyemMoe MpOrpaMMHoOe
obecnieyeHmne

1.  www.compress.ru — Xypuan «KommsroreplIpeccy

2. Www.isn.ru — Poccwuiickas cetb HH(GOPMAIIMOHHOTO 00IIecTBa

3. http://www.soft-unity.ru caiit komnauuu «Cod1-FOHUTIY
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13.1. OO01ue TpedoOBaHMS K MATEPHAIHLHO-TEXHUUECKOMY 00ecnedeHN 0 TUCIUTLIMHBI

13.1.1. MaTepuajibHO-TeXHHYECKOe 00ecneueHne 115 JIEKIMOHHBIX 3aHATHii

s mpoBesieHus 3aHATHH JICKIIMOHHOTO THIIA, TPYIIIOBBIX M WHIUBUIYATbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEXYTOYHOM aTTeCTalluy UCIONB3YeTCsl yueOHasi ayTUTOpHUsl, C KOJTHYECTBOM MOCATOUYHBIX MECT
He MeHee 22-24, o0opynoBaHHAs JOCKOH M CTaHAApPTHOHM yueOHOW MmeOenbro. MiMeroTcs HarmsimHbie mocoOus B
BUJIE TIPE3CHTAIINH O JICKIIMOHHBIM pa3/ieliaM JTUCIIUTUTAHBIL.

13.1.2. MarepuajabHO-TeEXHHYECKOE o0ecnedeHue /sl NPAKTHYEeCKUX padoT

Jns mpoBeneHHsT TPaKTHYECKHX 3aHATHH HCHONB3yeTcs Y4eOHO-HCCIeN0BaTeNbCKasl BBIYUCIUTEIbHAS
nmaboparopwus, pacmonoxkeHnHas o agpecy 634034, Tomckas obnacts, T. Tomck, Bepmuanna yinuna, a. 74, 4 stax,
ayn. 437, 438, 439. CocraB obopynoBanus: YueOHas Mebenb; DkpaH ¢ anekTpornpuBogom DRAPER BARONET —
1 wr.; Mynerumenuitneiii mpoekrop TOSHIBA — 1 mt.; Komnbrotepsl kiacca He Huke Intel Pentium G3220
(3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpokomnonocusiM goctymnoM B Internet, ¢ monntopamu tuma Samsung 18.5"
S19C200N—- 10 mwr.; Hcmone3dyercss NUIIEH3MOHHOE MPOrPAMMHOE OOeCIieueHHEe, MAKeThl BEPCHUEH HEe HUXKe:
Microsoft Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; rpaduueckue peaakropsr Lightwave 3D, Corel Xara, Adobe Photoshop.

13.1.3. MarepuajbHO-TeXHHYECKOE 00ecTedeH e 1JIsi CAMOCTOSATEILHOI PaGoThI

s caMOCTOATENIbHOM — pa0OThl  MCIOJB3YeTCS  ydeOHas  ayauTopusi  (KOMIIBIOTEPHBIM  KJacc),
pacnonoxeHHast mo aapecy 634034, r. Tomck, yn. Bepmununa, 74, 1 srax, aya. 100. CoctaB 000pyI0BaHHMS:
yueOHast Mebernb; KoMnbioTepsl kKiaacca He Hike [IDBM INTEL Celeron D336 2.8I'T1. - 4 miT.; KOMIOBIOTEPHI
nonkiodersl kK cett UHTEPHET u obecnieunBaroT mOCTYN B 3JEKTPOHHYIO MHPOPMAIIOHHO-00pa30BaTeIbHYIO
Cpelly YHHUBEpCHTETA.

13.2. MarepunajJbHO-TEXHMYECKOe ofecriedeHne TUCHUILIMHBI I JHI[ ¢ OrPAHUYEHHBIMHA
BO3MOKHOCTSIMH 30POBbSI

OcBoenne nuctuiuinHbl aunamu ¢ OB3 ocyliecTBiseTcs ¢ UCIONB30BAHUEM CPEICTB 00yUYeHHUsT 0OIIEeTo 1
CHENUANTEHOTO HA3HAYCHHSI.

[Tpu 00y4YeHUU CTYICHTOB ¢ HAPYMIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIOJIB30BAHUE 3BYKOYCUITHBAIOIICH
anmaparypsl, MYJIbTUMEIUUHBIX CPEJACTB W JPYTrMX TEXHUYECKUX CpEACTB MpHeMa/mepenavyn y4eOHOH
UHQOPMAIUK B JOCTYIHBIX (opMax JUIs CTYIEHTOB C HAPYIICHHSAMH CITyXa, MOOMIBHON CUCTEMBI OOyUeHHS JIJIsI
CTYJICHTOB C HHBAJIMIHOCTHIO, MOPTATUBHON WMHIYKIIMOHHONW CHCTEMbl. YdeOHas ayauTopusi, B KOTOPOH
o0y4aroTcss CTYIEHTBl C HapylleHHeM cliyxa, OO0OpylOBaHa KOMITBIOTEPHON TEXHUKOW, ayJlIUOTEXHHKOH,
BHJICOTEXHUKOM, IEKTPOHHOM TIOCKOH, MyJIbTUMEAUMHON CUCTEMOM.

[Tpu 0Oy4YeHHH CTYJCHTOB ¢ HAPYMIEHUSAMHU 3PEHUSIMH MTPEAYCMOTPEHO HMCIOJIb30BAHHE B JICKIIMOHHBIX H
YUEOHBIX ayJJUTOPUSIX BO3MOXHOCTH MPOCMOTPA yIAJICHHBIX 00BbEKTOB (HANpUMEp, TEKCTa Ha JIOCKE WK cliaiiia Ha
3KpaHe) MU MOMOIIN BUCOYBEITHUUTENEH I yIAICHHOTO IPOCMOTpA.

IIpu o0OydYeHHH CTYJCHTOB ¢ HAPYUIEHUSIMH ONOPHO-ABUIaTEIbHOI0 AaNmnapara UCIOJIb3YITCS
aNbTEPHATHBHBIC YCTPOMCTBA BBOJA HH(OPMAIMK W JAPYrHe TEXHUUECKUE CPEICTBA MpueMa/mepenadn yaeOHo
uHQOpPMaIMK B JOCTYMHBIX (GOpMax JUis CTYACHTOB C HapyUICHUSIMH OIOPHO-JABHIATEIBHOTO armapara,
MOOWMIIEHON CUCTEMBI OOYUICHHUS IJIS1 JTIOACH ¢ MHBATUTHOCTHIO.

14. ®OH/JI OUEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHMA K (POHY OLIEHOYHBIX CPECTB U MeTOAUYECKHE PEKOMEeHAANNHT

@OHJ OLIEHOYHBIX CPEICTB U THUIIOBBbIE KOHTPOJIBHBIE 33JaHHSA, HWCIHOIb3yEMBbIE U1 OLEHKH
c(OPMHUPOBAHHOCTH M OCBOCHHS 3aKPEIUICHHBIX 33 AMCLUIUIMHOM KOMIIETEHLIMH MpH NPOBEICHHU TEKYILEH,
MIPOMEKYTOYHON aTTECTAIMH 110 JUCIHUIIIIMHE IPUBE/ICH B IIPIIIOKEHUH K paboyel mporpamme.

14.2 TpeGoBanusi Kk (pOHAY OLEHOYHBLIX CPEICTB /IS JHI[ ¢ OrPAHHYEHHBLIMH BO3MOKHOCTIMHU
310POBbS

21_]'[5[ CTYACHTOB C HHBAJIWJIHOCTBIO IMPEAYCMOTPEHBI AOIMOJHUTECIBHBIC OLCHOYHBLIC CPEACTBA, IMEPCUCHD
KOTOPBIX yKa3aH B Tabmurie 14.1.
Tabauna 14.1 — JlonmoJHATEIbHBIE CPEICTBA OLCHNBAHNUS ISl CTYAEHTOB ¢ HHBAJHIHOCTHIO

Kareropuu ctynenTos Bupl TOTTOMTHUTENBHBIX OLEHOYHBIX @®opMBI KOHTPOJISL ¥ OLIEHKH PE3yJIbTaTOB

CpeACTB o0OydeHus

C HapylieHUsAMH ciyxa | TecThl, MUCbMEHHBIE CaMOCTOsTeNbHbIe  [IperMyIecTBEHHO MUCHMEHHAS MPOBEPKA
PpaboTHL, BOTIPOCHI K 3a4€Ty, KOHTPOJIbHBIE

paboThI
C napymenusmu 3peruss,  CoOeceoBaHue MO BOIIPOCaM K 3a4eTy, [MpenMymiecTBEHHO yCTHas IPOBEpKa
OIPOC TI0 TEPMHUHAM (MHAUBUTYaIBEHO)
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C HapylmceHUsIMU Pemenue JAUCTaAaHIIMOHHBIX TECTOB,

OIIOPHO- IBUTATEILHOTO KOHTpOJIbHBIE paOOTHI, MUCEMEHHBIE [TpenMyIecTBEHHO TUCTAaHIIMOHHBIMHU
anmnapara CaMOCTOSITEIIbHBIC Pa0OTHI, BOIIPOCHI K METoJaMU
3a4eTy

Cor PAHUYCHHUAMMU 110 TGCTLI, IHUCHbMCHHBIC CaMOCTOATCIIbHBIC HpCI/IMYHleCTBeHHO MIpOBEPKa METOAAMU,
06HI€M6ILI/IIII/IHCKI/IM pa6OTI:I, BOIIPOCHI K 3a4€TY, KOHTPOJIbHBIC UCXoas1 U3 COCTOSIHUA O6yanOHICFOCH Ha
IIOKa3aHHuAM pa6OTLI, YCTHBIC OTBETHI MOMCHT IIPOBEPKH

14.3 MeTtoanueckue peKOMEHIAUUH MO OLEHOYHBIM CPEACTBAM UIsl JIHI[ C OrpaHMYEeHHBIMH
BO3MOKHOCTSIMH 310POBbSI

Hns crynentoB ¢ OB3 mpenycmaTtpuBaeTcs HOCTymHas (opMma TPENOCTABICHUS 3aJaHUN OLECHOYHBIX
CPE/ICTB, @ UMEHHO:

— B IICUATHOU opme;

— B TIeYaTHOU (opMe C YBEINISCHHBIMIIPU(TOM;

— B (hopMe 3IEeKTPOHHOT0 JOKYMEHTA;

- METOAOM YTCHUS aCCUCTCHTOM 3aJlaHUA BCITYX,

—  TpenocTaBIICHHUE 3aJaHUS C HCIIOJIb30BaHIEM CYpAOIEepPEBOIa.

CTyI[eHTaM C MHBAJIMJHOCTHIO YBCIIMYMBACTCA BPEMA Ha INOATOTOBKY OTBETOB Ha KOHTPOJILHBIC BOIIPOCHI.
JUns TakuX CTYACHTOB MPELyCMaTpPUBACTCS JOCTYIHAs (hOpMa IMPEOCTAaBICHHS OTBETOB Ha 33/1aHUA, 3 IMEHHO:

—  TIHUCBMCHHO Ha Oymare;

— Habop OTBETOB Ha KOMITBIOTEPE;

— Habop OTBETOB C HCIOJIE30BAHHEM YCIYyT aCCHCTEHTA;

—  TpE/ACTaBJICHHE OTBETOB YCTHO.

[lpouenypa omeHHBaHHA pe3yJlbTaTOB OOYYEHUS WHBAJIMIOB 10 JUCHUIUIMHE IPEIyCMaTpUBACT
MpeaoCTaBJIICHUEC I/IH(I)OpMaIII/II/I B (bopMax, aallTUPOBAHHBIX K OI'PaHUYCHUAM HX 3J0POBbA M BOCIIPUATUA
WHpOpMAITIH:

JUJIst ML ¢ HAPYIIEHUSIMHU 3PeHus:

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

— B IICYATHOH (pOpMe yBETHMICHHBIM IPH(TOM.
JUJisi TU1 ¢ HAPYIIEHUSIMH CJIyXa:

— B (hopMe 3IEKTPOHHOT0 JOKYMEHTA;

— B TIIeYaTHOM (opmMe.

JUJIsi T ¢ HAPYIIEHUSIMH OTIOPHO-ABHIaTeJIbHOTO anmnapara:

— B (opMe IEKTPOHHOTO IOKyMEHTA;

— B IIeYaTHOM opMe.

[Tpn HEOOXOAMMOCTH VISl O0YHYAIOIIUXCS ¢ HHBAJIHIHOCTBIO MPOIIEAypa OLCHUBAHUS PE3YIIbTaTOB 00yYESHUS
MOKET ITPOBOJIUTHCS B HECKOJIBKO TAIlOB.
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Ipuioxenne k padoyeil mporpamMme
®enepalibHOE TOCYAAPCTBEHHOE 0I0KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO 00pa30BaAHUS

«TOMCKUI T'OCY JAPCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIEHUS 1
PAZIMODJIEKTPOHUKW» (TYCVYP)

YTBEP/XKJIAIO

IIpopexkTop no yuedHoii padore

II. E. Tposin
« » 2017 r.

®OH/] OLIEHOYHBIX CPEJICTB IO YYEBHOM JUCIHUILIMHE

TEOPUA OIITUMAJIBHOT'O YIIPABJIEHUA

YpoBeHb OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl OaxanaBpuar

Hanpasnenue mnoaroroBku 01.03.02 TIIpuxnajgHas MaTeMaTHKa U HHQOPMATHKA

dopma oOyyeHust ~ ouHas

q)aKy.TII)TeT CHUCTEM VIIPpABJICHUSA

Kadenpa ABTOMATU3UPOBAHHBIX CHCTEM YIIPABICHUS
Kypc 4

Cemectp 7

Y4eOHbIii maH Habopa, 2013 v mocaeayrouux Jet

3auer 7 cemecTp

Tomck 2017
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1. BBEJIEHHE

®onpn onenounsix cpenacts (POC) sBiseTcs NPHIOKEHHEM K paboueil mporpamme aucuuIuimHbl «Teopwus
OINITUMAJBHOTO YHPABICHHS» M IPEICTAaBIACT COOOH COBOKYIHOCTb KOHTPOJIBHO-U3MEPUTENBHBIX MaTepHaloB (THIIOBBIS
3ama4u (3amaHKsA), KOHTPOJIBHEIE PabOTHI, TECTH U JpP.) U METOIOB HX HCIIONb30BAaHMS, IPEIHA3HAYCHHBIX IS M3MEPCHUS
YPOBHS TOCTHIKEHHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJIbTATOB O0YICHUS.

®OC mo mucnuiurHe (MPAKTHKE) HCIOJIB3YeTCS TPH TPOBEICHHH TEKYIIETO KOHTPOJS YCIIEBAEMOCTH H
HPOMEXYTOYHOU aTTECTalluM CTYICHTOB.

[lepeuenp 3akpeIUICHHBIX 33 AMCHMIUIMHON «TeopHs ONTHMalbHOTO YNPaBIEHUs» KOMIIETEHIMI IpHUBE/ICH B

Tabnuue 1.
Ta6auna 1 — [lepeueHs 3aKperieHHBIX 32 JUCHUTUIMHON KOMIIETEHUIUH
DopMyJIHPOBKA
Kon pMyJHp Jrtansl GOPMUPOBAHUS KOMIIETEHIIMH
KOMIIeTeHIIUI
OIIK-1 | Cnocobrocme 3namep:
ucnoib3o6amo —  pPONb ecmecmeeHHbIX HAYK, MAMeMamuKy U UHGOPMAMUKYU HA PA3TUYHBIX
basosbie snanus IMAnax ONMUMU3AYUL, 8 MOM HYUCTE C UCHOb306AHUEM TEOPUHU ONITUMATBEHOTO
ecmecmeeHHbIX HAYK
Vi ynpasnenus (1T0Y);
Mamemamuxu u
ungpopmamuxu, —  KOHyenyuu, NPUHYUNbL Meopull, Cés3AHHblE C NPUKILAOHOU MAMEMAMUKOU U
ocHosHble (haxmbl, unpopmamukoi 6 pamkax ucnoavsosanusi TOY u meopuu onmumuzayuu,
Konyenyuu, npURyunsL — NPUHYUNBL NOCMPOECHUSL eCIECBEHHOHAYYHBIX 3A0ay U 803MONCHOCIIU UX
meopuu(; CeAZAMHbLY € onmumusayu;
npuKnaonol Vmems:
Mamemamuxou u - 5
. — K
uHopMamuKosi; BbINONIHAMb QYHKYULU U UCNOTIL3068ATD MEMOObL UHPOPMAYUOHHOO
MeHeOIHCMEHMA NPU NOCMPOEHUU 34044 eCIMEeCMEeHNbIX HayK ¢ npumenenuem TOY u
Memo0o8 onmumusayuu (MO);
—  NPUHUMAamMb PEWeHUs. 8 chepe CEA3AHHOU C NPUKIAOHOU MAMEMAMUKOU U
UHGOpMamuKou, gvloensimy Hauboiee aKkmyaibHble 0A308ble NaApaMempsl |
—  ynpasisams ChOCOOHOCHBIO UCRONL306AMb 6A306ble 3HAHUS eCEeCEEHHbIX
nayk ons 3aday TOY.
Bnaoembs:
—  OCHOBHBIMU RPUEMAMU CIPAMESULECKO20 MAKMUYECKO20 U ONEPAMUBHO20
NAAHUPOBAHUS PA3GUMUSL MAMEMAMUYECKUX MOOeel;
—  npuemamu oyenku mpyoHoCmet  cghepe onmumMuzayuU.
OIIK-3 | cnocobnocms K 3namp:

paspabomke
ANCOPUMMUYECKUX U
NPOSPAMMHBIX
pewienuil 8 obaracmu
CUCMEMHO20 U

- CO@peMEHHble MHd)OpMaL}uOHHO'KOMMyHuKGWMOHHble mexHoJao2uu U ux poJo
HA pa3IudHblX omanax usy4enust TOY & NPUIodHCeHuuU K OCHOBHbIM 3AKOHAM
ecmecmeerHHOHAayYHblX ()MCL[MI/IJZMH,'

—  Ocobennocmu 3adau TOY 6 pazeumuu co8peMeHHbIX UHPOPMAYUOHHO-

NPUKIAOH020 KOMMYHUKAYUOHHBIX MEXHOIOSUL,

npocpamMmuposanus, —  Ponb cospemennvix uHQOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02UL
MAMeMamuyeckux, (HKT);

UHDOPMAYUOHHBIX U Vems:

UMUMAYUOHHBIX

Modenedl, co30anuio —  Ymeem c ucnonvzogeanuem coepemennvix UHGOPMAYUOHHO-
UHPOPMAYUOHHBIX KoMMyHukayuonnvix mexuonoeuul (MKT), vinoanams ¢yukyuu 015 3a0ay

pecypcog 2nobanbHuIx
cemell,
0bpasosamenbHo2o
KOHmeHma,
NPUKIAOHBIX 6a3
OaHHbIX, MeCmog u

onmumusayuu u Teopuu onmumanvroeo ynpasnenus (T0Y);

—  C UCNOAb30BAHUEM COBPEMEHHBIX UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonozuti (MKT) npunumamse pewienus 0iisk ROHUMAHUSL OCHOBHBIX 3AKOHO8
ecmecmeeHHONAYYHbIX OUCYUNIUH,

—  Vnpasname nepconanom, nianuposams nogvluieHue keaiuduxayuu 8 cepe

cpedcme UKT u oyenusamsv 2¢hghexmusnocmov ynpagieHus.
mecmupo8anus Bnaodembs:
cucmem u cpeocms na —  OcHOBHbIMU npUEMAMU CIPATE2UEeCK020 MAKMUYecKo20 U ONepamueHo20
coomsemcmeue naanuposanus pazeumus cospemennvix UKT mexnonozuii 6 npunoxcenuu k TOY;
cmanoapmam u

—  Ilpuemamu oyeHKU OCHOBHBIX 3AKOHO8 eCMeCBeHHOHAYYHBIX OUCYUNTUH.
UCXOOHBIM
mpebosanuim;
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1IK-2 cnocobnocmy 3namep:
HOHUMAMb, —
CO6EPUIEHCIBOBAMb U | Viomp:
npUMeHAMb -
CcOBpeMeHHbll
mMamemamuyeckuil
annapam. Bradems:

VIPasLeHusL.

3unaem ocnosuvie npunyunet TOY u meopuu ynpagnenus;

—  UCNONB306AMb MEMOObl KOMNLIOMEPHO20 MOOETUPOSAHUS, 6bIHUCTUMENHBIE
Memooul npu peweruu 3a0ay TOY.

—  Braoeem npaKkmu4eCKuMu Hasblkamu 6 obnacmu TOY u onmumanvroeo

2. PEAJIM3AIINSA KOMIETEHIIMIA

2.1. Komnerenmusa OITK-1

OIIK-1: cnocobrnocmb ucnonv3osams 6a306bie 3HAHUA eCINECTNBEHHBIX HAYK, MATMEMAMUKY U UHPOpMamUK,
OCHOBHbLE (hakmbl, KOHYENYUU, NPUHYUNLL MEOPUl, CEAZAHNHBIX C NPUKIAOHOU MAMEMAMUKOU U UHPOPMAMUKOU

Juist popMEpOBaHUS KOMIIETEHITUN HEOOXO0AUMO OCYIIECTBUTD PSII 3TANOB. DTanbl (OPMUPOBAHHS KOMIICTCHIIHH,
MPUMEHSIEMBIC TS 3TOTO BHUIBI 3aHATHI M UCTIOIBb3yEeMBIE CPEICTBA OIICHUBAHUS, IPEICTABIICHEI B TabmHIIe 2.
Tab6auma 2 — Dtamnsl GOPMHUPOBAHUST KOMIICTCHIIUH U UCTIOJIb3YEMBIC CPEIICTBA OIICHUBAHUS

€ UCNONb306aHUEM TEOPUU
OonTUMaNbHOTO yipasienus (70Y);

eCmecmeeHHbIX HAYK ¢ NPUMEHEHUEM
TOY u memooos onmumusayuu

Cocras 3HaTh YMmerhb Baagern
— 3namv ponv ecmecmeenHvix —  Ymems svinonnsamo — Brnaoemw
HAYK, MAMeMamuKy u @yHKYUU U UCNOIBL308AMb MEMOObI OCHOBHBIMU
Cooepacanue
. UHGDOPMAMUKY HA PA3TUYHBIX UHPOPMAYUOHHO20 MEHEOHCMEHMNA npuemamu
IMANax onmMuMuU3aAYULU, 8 MOM Yucie | Npu NOCMPOeHUU 3a0ay cmpame2zuiecko2o

maxkmu4eckozo u

onepamueHozo
— 3uamo konyenyuu, (MO); NIAHUPOBAHUS
NPUHYUNBL MEopUll, CEA3AHHbIE C —  NPUHUMAMb pelleHUs 8 paszeumusi
NPUKTIAOHOU MAMEMAMUKOU U cghepe c6a3aHHOU ¢ NPUKAAOHOU MamemamuyecKux
UHGOPMAMUKOU 8 PAMKAX MAMeMAmuKo U UHGOPMAMUKOLL, MoOenetl;
ucnonvzogarnuss TOY u meopuu evl0enamsb Hauboiee akmyanbHvle — npuemamu
onmuMusayuLL; ba3zoegvle napamempeol ; oyenku mpyonocmeil
— 3uamoe npunyunsei —  Ynpaeisimv chOCOOHOCHbIO 6 chepe
nocmpoeHtUst eCmecmeeHHOHAYYHbIX ucnonb308ams 6a308vie 3HAHUS ONMUMUAYUU.
3a0a4 U 603MOICHOCIU UX ecmecmeeHHbIX HAYK 0715 3a0ay
onMuUMU3AYUU. TOY.
— Jlekuuu; — TIlpakTuyeckue 3aHITHS. — Ilpaktuueckue
Buapl 3anaTuii — IlpakTuyeckue 3aHITHSL. 3aHATHUS;
— CamocrosTens-
Has paboTa
CTY/ICHTOB.

HUcnoab3yembie
cpeacTBa
OlleHUBAHUS

— Tecr;
— Kontponsnas pabota;

— 3auer.

— IloaroroBka u 3amiura
HWH]IMBUYaJIbHOTO
JIOMAIIHETO 3aJ]aHus;

— Koncnexr
CaMOCTOSITEJILHOM pabOTEHL.

— 3ammura oT4eTa
WHUBU1yaIbHOM
paboTsr;

— 3auer.

Obu1re XxapakTepUCTUKH TOKa3aTeslel M KpUTEPHEB OIIEHNBAHMSI KOMIIETEHIINH Ha BCEX dTarax MPHUBEICHHI B TabuIe 3.

TaﬁJmua 3- OGHII/IG XapaKTCPUCTUKU IoKasaTejei u KPUTCPUCB OLICHUBAHU KOMIICTCHIIUU T10 dTallaM

OTJIMYHO
(BBICOKHII YPOBEHB)

3HAHUSMH B TIpeieiax
n3ydqaemMon o0acTu ¢
MOHMMAaHHUEM TPaHHMIL

CornacoeaHa Ha noptane Ne {6098™
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XOoprPOH1O
(0a30BbIil ypOBEHBb)

3HaeT (aKThl, IPUHIIMITHI,
IPOLECCHI, 00Imue
MOHATHSA B IIpeiesiax
n3ydaemoit obmactu

OO6nagaer quana3oHOM
MPaKTHYECKUX YMEHUH,
TpeOyEeMBIX ISl peIIeHUS
OTIpeNIeICHHBIX MPO0JIeM B
00J1acTH UCCIIeTOBaHHS

BepeT OTBCTCTBCHHOCTH 3a

3aBeplIeHHE 3a/1a4 B
HCCIICIOBAHHUH,
MpHUCTIOCabINUBAET CBOE
MOBEJICHUE K
00CTOSITENILCTBAM B
pemeHnn npobiIeM

YAOBJIETBOPUTEJIBHO
(HU3KHUI ypPOBEeHb)

OOagaer HU3KUM
YpOBHEM OOIINX 3HAHUH

ObnanmaeT yMeHUSIMH Ha
HH3KOM YPOBHE, KOTOPBIE
HE JIOCTaTOYHBI JJIs
BBIINOJIHEHUS TaKE
MPOCTHIX 33134

Paboraet TonpKO TIpH
MIPSIMOM HAOJIIOICHUH

Tabéauua 4 — [TokazaTenn 1 KPUTEPUH OLIEHIUBAHNS KOMIIETCHIINN Ha dTarax

Ilokazamenu u

UKT npu pewienuu
ecmecmeeHHbIX 3a0a,
Mamemamurky u UH@OOPMAmuKu,

— 3uaem 6uowvt MO ¢
UCNONb308aHUEM
UHPOPMAYUOHHBIX cucmem U
cospemennvix UKT.

UHGOpMamuxou.

Kpumepuu 3unamp Ymems Bnaoemw
— 3uaem, Kaxk u uem —  Ymeem evinonnamo gynkyuu — Bnaodeem
obecneuugaemcs poib U UCNONBL308AMb MEMOObL OCHOGHBIMU
ecmecmeeHHbIX HaYK, ungopmayuonHo2o npuemamu
Mamemamuxy u UHPOpMamuxu MeHeOHCMeHMaA npU NOCIMPOEeHUU | CMpamecuiecKozo
HA PA3IUYHbIX IMaANax 3a0ay ecmecmeeHHbIX HAYK C MAaKmu4ecKozo u
ONMUMU3AYUY, 8 MOM HUCTE C npumenenuem TOY u memooos onepamusHo2o
ucnonvsoganuem TOY; onmumusayuu (MO); NAGHUPOBAHUS
— ITlonumaem xonyenyuu, —  Vmeem npunumame pewenus | PA3EUMUL
OTJIHYHO NPUHYUNBL MeopUll, CEA3AHHbLE C 6 cghepe ceazannoll ¢ npuxnadwol | MAMEMAMULECKUX
(6b1COKUIL ypOGeHD) | NPUKIAOHOL MAMEMAMUKOU U Mamemamuxoul u mooeneti;
uHghopmamuxoii 8 pamrax ungopmamuxotl, 8b10e1AMmb — npuemamu
ucnonvzoeanua TOY u meopuu Haubonee akmyansHvle 6aA306ble oyenKu mpyoHocmeil
ONMUMU3AYUU; napamempoi; 6 cpepe
— [Tyboxo npunyunsl — YNpasenams CHOCOOGHOCMbIO onmumusayui,
nocmpoenus UCnOIL308aMsb 6A306ble SHAHUS — Bnaoeem
ecmecmeeHHOHAYYHbIX 3a0a4 U ecmecmeeHHbIX HaAYK 0lA 3a0ay Memodamu
gozmodcnocmu ux onmumusayuu, | TOY. mMamemamuxy u
— 3naem, Kaxk ucno1b306amo UHOPMAMUKY O
0a308vie 3HAHUA eCIMEeCMEEHHbIX 3adaw TOY u MO.
Hayk ons 3a0au TOY.
— ITlonumaem ponv —  Ymeem xoppexmmno — Bnadeem na
cospemennvix MO u TOY na 8vIpadicamo u Xopowem ypogHe
npumepax; ap2ymMeHmupoeaHHo OCHOGHBIMU
—  Hmeem npedcmasnenue o 060CHOBbIBAMb PeUleHUs! 6 npuemMamy moabko
MOM, Kak CconpoBodICcoOaromes OdanHoll cghepe; cmpame2u4eckoeo u
npoyeccol pazeumuia UKT UCuk | — Vmeem s¢hpexmusro maxkmuieckoeo
yemy oHu mocym nomodv MO u UCNOTIb308AMb NPUHYUNDBL MOOENUPOBAHUSL
XOPOILLIO BU; meoputl, CEs3AHHBIX C eCmecmeeHHbIX
(6azoeviii yposens) | ~ Ocosnaem ponb co8pemMenHbIX NPUKNAOHOU MAMEMAMUKOU U saoav;

— Xopowo éradeem
npuemami OYyeHKu
3ampam 6 cghepe
MaAMeMamuxy u
unghopmamuxu ¢
UCHONb30BAHUEM

T0YV.
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— 3Hnaem 06144”6 npet)cmaeﬂeHuﬂ — Vmeem c ucnonvzosanuem — Bnraoeem

0 MoM, Kax ghopmupyemcs COBPEMEHHBIX MAM. OCHOGHBIMU
onmumusayus 3aoau ¢ TOY; Mam.mMemooamu Oisl RPUHAMUA npuemamy moabKo
— Ionumaem éaxcryio poib Hauboee 8adicHble peuleHus 8 cmpamezuieckozo
cospemennvix TOY o5 npu NOCMAaHoBKe NIAHUPOBAHUSL

ecmecmeerHHOHayYHblx 3a0au. onmumusayuu ¢

ecmecmeerHHOHAyYHblX 361()61%,’

Y/IOBJIETBO- UCNOIb306AHUEM
PHTEJ/IBHO (nuskuii, — 3naem obwue npedcmaenenus TOY u MO;
yposens) 0 mom, umo coboii — Cnabo enraoeem

npeocmagiaom KoHyenyuu,
NPUHYUNBL MEOPUL, CEA3AHHBIX C
NPUKTIAOHOU MAMEeMAMUKOU U
UHGOPMAMUKOU.

Memooamu oyeHKu
s3ampam 8 chepe
onmuMU3AYUU U
T0Y.

2.2. Komnerenuus OIIK-3

OIIK-3: cnocobnocmv K paspadomke aneopummuyeckux u NpOSPAMMHLIX peuleHull 6 o0Iacmu CUCmeMHO20 U
NPUKTIAOHO20 — NPOSPAMMUPOBAHUS,  MAMEMAMUYECcKUX, UHOOPMAYUOHHBIX U  UMUMAYUOHHBIX MoOenell, CO30aHUI
UHDOPMAYUOHHBIX PecyPCO8 2100ATbHBIX cemell, 00pA308aAMeNbHO20 KOHMEHMA, NPUKIAOHBIX 0A3 OAHHBIX, MeCmos U cpeocms

MeCmuposanusl CUCmeMm U cpeocms Ha COOmeemcmeaue CIMaHoapmam U UCXOOHbIM MpedOBAHUIM.
Jast hopMHUpOBaHNS KOMIIETEHIIMH HEO0OXOIMMO OCYIIECTBUTE PS ATANOB. DTanbl (YOPMHUPOBAHUS KOMIIETECHIINH,
MIPUMEHAEMBbIE T ATOTO BUJIBI 3aHATHH U UCTIONIB3yEMbIE CPEACTBA OLIEHUBAHMS, IPECTABICHBI B Ta0IHIIE 5.

Tabauuna 5 — Dransl GopMHUPOBAHUS KOMIICTEHIINN M UCIIOIb3YEMbIE CPEICTBA OLICHUBAHHS

Buael 3anarui

CocraB 3HATDL YmMmernb Baagernb
— 3naem cospemennbvie — Vmeem c ucnonvzoganuem — Baadeem ocrognbimu
uHpopmayuorHo- COBPEMEHHBIX UHPOPMAYUOHHO- npuemamu
KOMMYHUKAYUOHHbIE MEXHOL02UU KOMMYHUKAYUOHHBIX MEXHOI02ULL cmpamezuiecKozo
U UX POJIb HA PA3IUYHBIX IMANAX (UKT), evinonnsamo ghynkyuu 0ns MAKMUYECKo20 U
NO3HAHUA TEOPUU ONITUMAIBHOTO 3a0ay onmumuzayuu u TOY; onepamuenozo
ynpasnenust (TOY) 6 npunooicenuu | — Yyeem ¢ ucnonvzoeanuem NAAHUPOBAHUS
K OCHOGHbIM 3AKOHAM COBPEMEHHBIX UHPOPMAYUOHHO- PAa36UMus COBPEMEHHbIX
eCMeCmBeHHOHAY HBIX OUCYUNIUH, | Ko MYHUKAYUOHHBIX MEXHONL02UIL HUKT mexnonoeuii 6

Codepacanue | ~ 3naem ocobennocmu 3adau (UKT) npunumame pewienus o1 npunoxcenuu KTOY;

IManoe TOY 6 passumuu cospemeHnbix NOHUMAHUS OCHOGHbIX 3AKOHOE — Baaoeem npuemamu
uHpopmayuorHo- eCcmecmeeHHOHAYYHBIX OUCYUNIUH, | OYEHKU OCHOBHBIX
KOMMYHUKAYUOHHBIX MEXHON02UL, —  Vmeem ynpasnamo 3aKOH06
— 3naem posib cOBpeMeHHbIX nepcoHanom, RAAHUPO8aMms €CMeCmeEenHOHAYHbLY
ungopmayuonHo- nosvluenue Kearupurayuu 6 oucyuniun.
KOMMYHUKAYUOHHBIX MEXHON02UL cpepe UKT u oyenusamo
(UKT). apexmusnocme ynpasneHus..
— Jlexkuuy; — IlpakTuyeckue 3aHATHS. — Ilpaktuueckue
— IlpakTHyeckue 3aHATHSL. 3aHATHS;

— CamocrosTensHas

pabora CTyIeHTOB.

paboThI.

— Tecr; — IloaroroBka u 3amiura — 3ammura oT4eTa
WHIUBUIYAIEHOTO JOMAIITHETO WHAWBHTYATEHOM
Hcnoansyembie| — KonrtponbHas pabora; 3a/IaHUS; paboTsr;
cpeacTBa
ONEHUBAHHUA | — 3ayer. — KoHcrekT camocTosTeasHOM — 3auer.

OGHII/IG XapaKTCPpUCTHUKU IoKa3aTejeh U KPUTCPUCB OLICHUBAHU KOMIICTCHIIMN Ha BCEX dTallaX MPHUBCIACHLI B Ta6nnue 3.
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TaﬁJmua 6 — Ilokasarenu u KPUTCPUU OLCHUBAHNA KOMIICTCHIIMU Ha dTarax

Hi;‘if::;lpe;lz " 3unamp Ymems Bnaoembw
— 3uaem, xax u uem — Ymeem c ucnonvzosanuem — Bnaodeem gcemu
obecneuugsaemcs, ONMUMAIbHOE coepemennvix UKT, npuemamu
ynpasienue u 3a8UcUMoOCcny 8bINOIHAMb cmpame2uieckozo
ONMUMATILHO20 YNPAGNEHUS OM Mamemamuyeckoe MaKmu4ecko2o u
UHPOPMAYUOHHBIX PeCyPCOo8 MoOenupogaHue u onepamueHozo
(mexnonozuueckas u ONMUMUIAYUIO NPOYECCO8 C NIAHUPOBAHUS PA3BUMUS
mexHuyeckas) 0/ peulenus ucnonvsosaruem 8 TOY 6 cogpemennvix UKT u
3a0a4 ecmecmeeHHOHAYYHbIX ecmecmeeHHO HaAYUHbIX HUc;
OUCYUNIUH C UCTIONIb308AHUEM eonpocax, —  Cnocoben
TeOopuH ONTHMAIBHOTO —  Ymeem ona noboui 3a0ayu npUMeHUms npuemsl s
ynpassenns (TOY); € UCNONL306AHUEM oyenku sppexmusrocmu
— Ilonumaem sasicuyro ponw cospemennvix UKT onmumusayuy 0isi mex
cospemennvix UKT npu ons NpUHUMAmMb ecmecmeenHo HaAYUHbIX
OrT. JI? YHO ONUCAHUSL OCHOBHBIX PUIUYECKUX | apeyMeHmupoSaHtble 3a0au;
(8b1COKUTL YPOGEHD) | ) 1y oxyionoouueckux npoyeccos u | peuieHusi C Yeivlo ee —  Buadeem memodamu
3AKOHO8; onmumuzayuu, onmumusayuu ¢
— Iyboko nonumaem Ymeem ynpasnamo ucnonwvzogarnuem TOY.
ocobennocmu TOY UKT u ezo nepcoHanom (KOINeKmueoM u3
UCNOIL308AHUSL 8 NPOYECCAX 2-3 uenogex), NIAHUPOBamb
onmuMu3ayUL; noswviulenue Kaiugukayuu 8
— 3uaem, kaxue ocHoOBHblE cpepe UC u cospementivix
3aKOHbl OeUCMBYIOM HA KNACCAX HKT u oyenusamo
mex unu UHbIX 3a0a4, U KaK ux appexmusrocme ceoezo
MOJICHO ONMUMUZUPOBATHD. ynpaeienus no pesyromamam
desamenbHOCMU pabOMHUKA 8
KoJLIeKmuse.
— [Tlonumaem ynpaeienueckyro —  Ymeem xoppexmuo — Bnadeem na
ponvb cospemennvix UKT na 8vIpadCAms u Xopouiem ypogHe
HEeKOMopwvIX 9Manax apeymMeHmupo8aHHo OCHOBHBIMU NPUEMAMU
arcusnennozo yukna UC; 000CHO8bI6AMb peuLeHUs 8 MOJILKO MEeXHUYeCK020
—  Hmeem npedcmasienue o uUHpoOpMayUoHHOU U NIAGHUPOBAHUS PA3BUMUS
MOM, KAK CONPOGoANCOAIOMCs mexHonocuueckull cpepe; cogpemennvix UKT u
npoyeccot passumus UKT UC u —  Vmeem s¢ppexmueno Hc;
K uemy OHU MO2Ym npusecmu, UCNONB308aMb NOMEHYUAT — Xopowo éradeem
XOPOIIIO — Qco3znaem pOoib OCHOBHbIX npuemamu OoyeHKu
(6azoewiit yposensy) | cospemennvix UKT npu ECMECMEEHHONAY IHbIX onmumusayuu 6 cepe
ynpasieHuu onmumuzayueli 8 3AKOHO86. unghopmamuszayuu, Ho
nayunoii chepe; MOJIbKO NPU NOTHOU
— 3uaem 6uovt ananusa ungopmayuu o
ONMUMU3AYULU COBPEMEHHBIX npobeme.
HUKT.
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— Buaem obwue
npeocmagiens 0 mom, Kax
Gopmupyemes. onmumuzayust
mexnonoeudeckux saoay ¢ UC;

— [Ilonumaem sadicHyio ponb
cospemenuvix UKT ons

— Ymeem c ucnonvzosanuem
cospemennvix UKT
npunuMams Haubonee
sasicHvle peweHus npu
nocmamnoske
ecmeCcmeeHHOHAYYHbIX 3a0ay.

— Brnaodeem ocHo8HbIMU
npuemamy moasbKo
cmpame2uiecko2o
NAAGHUPOBAHUS
ONMUMU3AYUU C
ucnoavzoganuem UKT u
Uc;

YAOBJIIETBO- | ecmecmeennonayuneix sadau 6
\PUTEJIBHO (nuskuii ungpopmayuonnoii cepe;
ypoeeHs)

— 3naem obwue
npeocmagienus 0 mom, Ymo
coboil npedcmagnaiom
UHGOpMayuoHHbIE PeCypPChl.

— Cnabo eéradeem
MEmooamu OYeHKU
s3ampam 6 chepe
onmumuzayuu u TOY.

2.3.

Komnerenuus IIK-2

HK-2: cnocobnocms nonumams, co8epuieHcmao8ams i RPUMEHAMb CO8PEMEHHI MAMeMamu4eckull annapam.
Jast hopMHUpOBaHUS KOMIIETCHIIMHA HEOOXOAMMO OCYIIECTBHUTH PSI 3TAroB. DTaIbl JOPMUPOBAHHS KOMIICTECHIINH,
MIPUMEHAEMBbIE AT ATOTO BUJIBI 3aHATHH U NCTIONIB3yEMBbIE CPECTBA OLIEHUBAHMS, IPECTABICHBI B Ta0IUIE 7.

Tabauna 7 — Oransl GOpMHUPOBAHUS KOMIICTEHIIMN U UCIIONIb3YEMbIE CPEICTBA OLICHUBAHMS

peUICHUM 3a1a4 TCOPUU
ONTUMAJIBHOTO YIIPaBJICHUS.

CocraB 3HATDL YmMmern Baagernb
— 3HaeT OCHOBHEIE — VYMeer ucnoip30BaTh — Brmageer mpakTmdeckuMu
TIPUHIIAITE] TEOPUH METOZBI KOMITBIOTEPHOTO HABBIKAMH B 00JIACTH TEOPHU
ONTUMAJIFHOTO YIIPABICHHS H MOJICTUPOBAHHSA, ONITUMAIIFHOTO YTIPABICHUS U
Conep:xanue
— TEOPHH YIIPABICHU. BEIYUCITUTEIHHBIC METOIBI IPH | ONTHMAJBHOTO YIIPABICHHUS.

Buasl 3aHaruit

— Jleknum;
— IlpakTHyeckue 3aHATH.

- HpaKTI/I‘IGCKI/IG 3aHATHA.

- HpaKTI/I‘IGCKI/Ie 3aHATHA,

— CamocrosTenpHas padboTa
CTYAEHTOB.

HUcnoab3yemble
cpeacTBa
OLleHHBAHUSA

— Tecr;
— Kontponsnas pabota;
— 3auer.

— IloxaroroBka u 3amura
WHJIMBU1YaJIbHOTO JOMAIIIHETO
3aJIaHus;

— Koncmekr
CaMOCTOSITEJILHOM PaOOTHI.

— 3ammra oTYeTa
WHIUBHUyaIbHON paboThI;

— 3ayer.

O6IJ_II/IG XapaKTCPpUCTHUKHU MoKa3aTejeH u KPUTCPUEB OLICHUBAHUA KOMIICTCHIIUN Ha BCEX dTalax NpUBCIACHBI B TaGJ’[HHC 3.

d)opMyanOBKa MoKazaTejied u KPUTCPUCB OLICHNBAHU ﬂaHHOﬁ KOMIICTCHIIMU NTPUBEACHA B Ta6J'II/IL[C 8.
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Ta6auua 8 — [TokazaTenu U KPUTEPUH OLICHUBAHHS KOMIETEHIIMH HA Tanax

Iloxka3aTenu u

(BBICOKHII YPOBEHB)

HpO6J’IeM " 3a1a4 OHU HYXXHBI U
Korjga HET,

— T'myGoxo monumaer
0COOEHHOCTH TEOPHHU

ontuMainbsHoro ynpaeieHus (TOY)
B pa3JInuHbIX cepax;

— 3HaeT ¥ MOHUMACT IEJIbIHA P
nousituit TOVY k dusuke,
MEXaHUKe, | T.1.

— VYmMeer pa3pabaTbIBaTh
1 OTIAKUBATh

3¢ eKTHBHBIC METOIBI
TOY u npuxiagnoe
pOrpaMMHOE

obecrieueHue ¢
UCTIOJIb30BAaHUEM
COBPEMEHHBIX TEXHOJIOTHI
MIPOTrPaMMHPOBAHHUSL.

—— 3HaTL Ymerb Baagern
— 3HaeT BCE OCHOBHBIE METOIBI — VYmeerc — Bunaneer Bcemu
TOVY, Bce ux THIIBI U CTPYKTYPHI, UCTIONIb30BAHUEM npueMamu
JMHAMUYECKHE M CTATHIECKHE, COBPEMEHHBIX CTpaTErHYeCcKoro
STankl paspaboTKK U YTOUHEHHS; BBIYMCIIUTENBHBIX CHCTEM TAKTHYECKOTO ¥
— 3maer, 3aueM HeOOXOHMA MPOBOJIUTEL ONTHMAJILHOE ONEPATHBHOTO
OTJIMYHO TOY, B Kakux CUTyalusIX HAyuHbIX | YIPABICHHE; NUIAHAPOBAHUS PA3BUTHS

coBpemenHoit TOVY;

— Cnoco6eH IpUMEHNTh
npuemsr TOY npu
HETIOJHOM MH(pOpMaIn
00 00BeKTE;

— Bitageer 0CHOBHBEIMH
Mmetomamu TOVY.

Xoromo
(0a30Bblil ypOBeHb)

— lloHuMaeT poJsib COBPEMEHHOMI
TOY B Hayke ¥ TEXHOJIOTHH;

— HmMeeT npeacraBiieHUE O TOM,
Kak co3zgaroTcsa Metoasl TOVY u k
4eMy OHH MOTYT IIPUBECTH.

— YMeeT KOPpEKTHO
BBEIpaXKaTh U
apryMeHTHpOBaHO
00OCHOBBIBAaTh PEIICHHS
HeO6XOI[I/IMI>IC JJIA JaHHBIX
TIPOIIECCOB.

— Buageer Ha xopoiiem
YPOBHE OCHOBHBIMH
TpreMaMH TOJIBKO
6asosoii TOY;

— Xopol1o Biajeer
MpUeMaMH# OIICHKA
kauectBa TOY B pamkax
[IOCTaBJICHHOW 3aa4u.

YJIOBJIETBO-
PUTEJIBHO
(HM3KMI YPOBEHb)

— 3Haer o0IIue NPeCTABICHHS O
TOY;

— TloHumaeTt BaxkHy10 poib TOY
B MH(GOPMAIIMOHHOH cepbl 1
TEXHOJIOTHYeCKOit cdepe;

— 3HaeT o0ImIMe mpeCTaBIeHHs O

TOM, YTO COOOH MpeACTaBIsIET
TOY.

— VYmeer c
ucnons3zoBanuemM TOY
MIpUHUMATH Hauboee
Ba)KHBIC PEIICHUS B
HHPOPMAIMOHHOM,
Hay4YHOU U
TEXHOJIOTHYECKOH cepe.

— Buaneet ocHOBHBIMU
[IpUEMaMU U METOJaMU
TOY.

3. THUITIOBBIE KOHTPOJIBHBIE 3AJAHUSA

I[J'IH peajn3alv BbIIICTICPECYNCIICHHBIX 3a1a4 O6y‘{€HI/IH HCIOJIB3YHOTCA CICAYIOMINE MaTEpUajibl: TUIIOBBIC KOHTPOJIbHBIC
3alaHud WM HHBIC MAaTepHaJibl, H€06XOIH/IMBIG JJIA  OLICHKH 3HaHHﬁ, yMeHHﬁ, HaBBbIKOB H (I/IJ'II/I) OIIbITa OCATCIBHOCTH,
XapaKTCpU3YyIOIMX STallbl (I)OpMI/IpOBaHI/ISI KOMHGTCHIII/Iﬁ B IIponecce OCBOCHUA 06pa30BaTeJ’[LHOfI nporpamMmsbl, B COCTaBe,
MIPUBCACHHOM HHXKE.

3.1 TeMbl IPpaKTHYECKHUX 3aHATHI

Ha mpakTH4YecKuX 3aHATHSX CTYACHTHI JOJDKHBI
COCTOSIHUS B APYTO€ 10 3aJJaHHBIM YCIOBUSIM.
HayuuTthbcs mmaHHpOBaTh ONTHMAIBHOE YIIPABICHUE U CHHTE3UPOBATh YCTPOHCTBO YIIPABIICHUS.

1) TlocTpouTh TUIaH TPACKTOPUH TOJIETA PAKETHI OT KOCMOAPOMA IO OPOUTANBHOM CTAHITHH, OTTHMAJIBLHBIH TI0 331aHHOMY

KPHUTEPHIO.

TNEPEBECTU PCIIUTH 3agady 1o nepeBOAY pPaKETbl M3 OAHOTO

2) Omucath PU3NYECKYIO MOJIEIND T10JIeTa pakeThl. CHHTE3UPOBATH YCTPOMCTBO.
3) 3ammcars MaTeMaTHIECKYIO MOJIENb TTOJIETa PAKETHI

4) Pacnucath TpebGoBaHUs HA pabOTy perynsTopa
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5) IlpoBecTH JMHEAPH3ALUIO 33 1a9H
6) HamucaTe nporpaMMy BH3yaJH3alldH MOJIETA PAKETHI

7) HamucaTs porpamMMy yIpaBiieHHs HammcaTh nporpammy VY u OY
8) BBINONHKUTH TECTHI B3JIETa PAKETHI
9) MonenupoBaHus MOJETa U CIaYa TEMBbI

Cranuus pacrionoskena mo koopaunatam X g, Y u Haknonena mon yriom 5 k ocu OX . Tepen crapTom, pakera
pacnionoxkena no koopaunatam X (t,), Y(f;) #n maknomena mom yrmom ¢t,). Macca pakerst M, mmma L.

MakcuMasbHBIE CHIIBI, KOTOPBIE JIBUTATENN PAaKeThl MOTYT paszBuBath: MaX F , max Fg, max F_, max Fy (cum. ta6n. 11).

Tabmna — JlaHHBIE MOACTH

IMapamerpsl Moesn HauvaabHble ycaoBus

Ne max F_
M L | maxF | max Fg X(t) | Y(t) | o) Xs Y | o

max Fg
1 100 50 0.5 0.3 0.005 0 25 wl2 20000 10000 0
2 200 50 1 0.5 0.01 0 25 7wl 2 -20000 10000 T
3 100 50 0.5 0.3 0.005 0 25 7wl 2 -20000 10000 4
4 200 50 1 0.5 0.01 0 25 7wl 2 20000 10000 0
5 300 50 0.5 0.4 0.009 0 25 7wl 2 -20000 10000 T
6 200 50 1 0.5 0.01 0 25 7wl 2 20000 10000 0
7 300 50 0.5 0.4 0.008 0 25 wl2 20000 10000 0
8 200 50 1 0.5 0.01 0 25 wl2 -20000 10000 y
9 400 50 0.5 0.3 0.007 0 25 wl2 -20000 10000 T
10 | 400 50 1 0.4 0.01 0 25 7wl 2 20000 10000 0

Onucanue Mojaeu

Honyumenus:

1 MoJIeh PaKeThl — OJIHOMEPHBIH, OHOPOHBII cTepikens mmuHHOH L Maccoit M ¢ nentpom mace no cepenune;

2 He YYHUTHIBAIOTCS CHIIBI IPUTSDKEHUS K 3eMIIe;

3 He YyYHTBIBAIOTCS CUJIBI COPOTHUBIICHUS aTMOC(EPHI;

4 HC y'-II/ITI)IBaeTCSIZ pacxo;:[ TOIJIMBA paKeTm;

5 mMacca pakeThl IOCTOSIHHAS BEJIMYUHA.

[IpuHuMas BoO BHUMaHHUE JOMyIIEeHUE |, MOMEHT MHEPIINH BPALICHNS PaKeThl OTHOCUTENHHO IIEHTpa Macc OyaeT
W (S13% 0111718

J=m =

B kauecTBe AUCKPETHOW MOJENH JIBUXKEHUS PAKeThI IO JEHCTBUEM CUII ABUraTelel B3sTa cleayromas cucreMa
YpaBHEHMA:

( Vy (1) = A(t) cos(g(t — At)) At + V, (t — At)
V(1) = A(t) sin (g(t — At)) At + V, (t — At)
lX(t):V (t)At+ X (t — At)

Y (t) = vj (DAt +Y (t— At)

| a(t) = & ()AL + oft — At)

lp(t) = o(t)At + p(t — At)

rac

A(t) = (F(t)—Fg(t)) M - ycxopenue paxersi noj neficTBieM yeKOpsIOIIEro i TOPMOSAILIETo ABHraTeNeH;

é(t) =(F.() - Fe(1))J
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L
et)= (FL(t) - FR(t)l J - yrioBoe yckopeHue pakeThl Mol AefCTBHEM OBOPOTHBIX JBUraTeNeii;

Vx

1), V| (t) - npoexumu BexTopa CKOPOCTH HAa COOTBETCTBYIOIIME OCH KOOPIHHAT,
Y Yy

X (1), Y (t) - koopmunats! paxeTsi;

at) - yrioBas ckopocTh pakeTs;

(1) - yron mMesxty Hanpasiennem paketsi u ocbio OX ;

F (1), Fg(t), F_(t), Fr (t) - crel Taru mBurateneii yckopsiomIero, TOpMO3SIIETo, JIEBOTO, H MPABOTO COOTBETCTBEHHO;

t - Bpems ¢ MOMeHTa cTapTa pakeTsr;

At

1)
2)
3)
4)

5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

21)

22)

23)

- [IaT U3MEHEHUS BPEMEHHU.
3.2. Bompocsl UIsl NOATOTOBKH K T€OPeTHYECKOMY 3a4eTy (115 CTYAeHTOB, KOTOpbIe He
BbINIOJTHUJIH BCe KOHTPOJIbHBbIE PA00ThHI U HHAMBUAYAIbHbIE 3aaHUs1) N0 TUCHUITHHE
«Teopust oONTUMAJILHOTO YIIPABJIEHUS»
[onsaTne 06 ONTUMATEHOM YIIPaBIICHHUH.
OcHOBHBIE 33724 CHHTE3a onTUMaIbHBIX CAY 1 X 0COOEHHOCTH.
Knaccudukarus ontumanbabix CAY.

OCHOBHEIE MCTOABI TCOPHUHU ONITUMAJIBHOI'O YIIPABJICHUS.

HeobOxoaumble yciaoBust akcTpeMyMa (yHkunoHana. Ypasuenus Ditnepa -Jlarpanxa. ¥Ycnosus Beliepiurpacca -
Opamana.

IToctanoBka 3amau cunrte3a CAYVY:

ONTUMAJIILHBIX TI0 OBICTPOJCHCTBHIO; - ONTUMAIBHBIX TI0 PACXOY PECYPCOB;

C MUHUMAaJILHOH SHEpTUel yNpaBieHHs; - C MUHUMAJIbHBIMH MMOTEPSMH YIIPABICHHUS.
Pemenue 3amay cuure3a ontuManbHbIX CAY.

Teopema 06 uHTEpBaIaX.

ITpumep cunreza CAY, onTuManbHON TO OBICTPOIEHCTBHIO.

3amada aHATUTHIECKOTO KOHCTPYHUPOBAHHS PETYIATOPOB (TIPHMED).
I'eomeTpuueckas HHTEpIpeTanus NpuHIKUIA MakcuMmyma [loHTpsiTHHa.

OyHkuus ['aMunbTOHa AJ1s1 aBTOHOMHOW CHCTEMBI.

OcHoBHas TeopeMa MPUHIIMIIA MAaKCUMYyMa.

Oynkuus ['aMunbToHa 17151 HEABTOHOMHOM CUCTEMBI.

Ornpenenenne ONTUMAIBHBIX TI0 OBICTPOACHCTBHIO YIIPABJICHUH C TIOMOIIBIO MPUHIIAITA MAKCUMYyMa.
Bapuanumonnoe ucuncinenne. OCHOBHbIE MOHSITHUS U ONIpeIeICHUSL.

Pemenue knaccuaeckoi 3a1a4u BApUAIMOHHOTO UCUUCIICHHSI O OpaXHCTOXPOHE.
T'eoMmeTpuueckas HHTEpIPETAIVS IPUHITUIA ONTUMAIBHOCTH bennmvana.

Pewenne nuckpeTHoi 3aaun onpeesieHusl ONTUMAaIbHONU TPAEKTOPHH METOIOM IMHAMUYECKOTO
IPOTPaMMHUPOBAHHS.

CuHTe3 ONTUMAaIbHBIX JAUCKPETHBIX CAY MCETOAOM JUHAMHUYECCKOI'O NPpOrpaMMHUpPOBAHUS.

CDOpMy.]'H/IpOBKa OpUuHOUIIa ONTUMAJIBHOCTH Bbennmana AU HEOPEPBIBHBIX JTUHAMUYCCKUX CUCTEM.
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24) BeiBon ypaBHeHust bennmana.

25) JIocTOMHCTBa METOMA AUHAMHYECKOTO IPOrPAMMHUPOBAHHSI.

26) Cunres CAY, onTUMaIbHOM IO pacXoy SHEPTHH YIIPABJICHUSI METOJIOM JUHAMHIECCKOTO POTPAMMHUPOBAHHUS
(pemrenne A.M. JletoBa).

27) Cumures anmropurma YY CAY, onTUMaIbHOM 0 pacXory SHEPTHH YIIPaBJIeHUs (YaCTHBIH CITydaii).

28) CuHTe3 ONTHMAIBHOTO ATOPUTMA YIPABJICHHS [BUrAaTEIeM MOCTOSIHHOTO TOKAa METOIOM THHAMHYECKOTO
MIPOTpaMMHPOBaHUS (TIPUMED).

4. METOAUYECKUE MATEPHUAJIbI

Jns obecnieyeHust mpouecca oOydeHHs M pEUICHHs 3a1ad OOy4eHHs HCHONB3YIOTCS CIEAYIOIUEe MaTepHabL,
OIIPEACIAIOINE NPOLUCAYPbl OLICHUBAHUA 3HaHPII>‘I, yMeHHﬁ, HaBBIKOB H (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, XapPAKTCPU3YIOIINX
OTallbl q)OpMPIpOBaHI/IiI KOMHCTGHHHﬁ, B COCTaBC:

1. Kapnos, A. I'. Teopust aBromaTtuueckoro ympasieHus. Yacte 1: YueOHOe mocoOue s CTYISHTOB
HaTpaBIIeHUs TTOATOTOBKH "YTpaBieHne B TexHndeckux cuctemax" 27.03.04 [DOnexrponnslii pecypc] / Kaprios A.
I'. — Tomck: TYCVYP, 2011. — 212 ¢. — Pexxum moctyma: https://edu.tusur.ru/publications/6249

2. Kapmos, A. I'. Teopust aBToMaTHueckoro ympasineHus. Yacte 2: YueOHOe mocoOue A CTYISHTOB
HaTpaBIIEHU TOATOTOBKH "YTpaBieHne B TexHndeckux cuctemax" 27.03.04 [Dnexrponnslii pecypc] / Kaprios A.
I'. — Tomck: TYCVYP, 2012. — 264 ¢. — Pexxum moctyma: https://edu.tusur.ru/publications/6251

YuyeOHo-MeTOAUYECKHE TOCOOUS

1. Kapmos, A. I'. Teopuss aBTOMAaTHYECKOTO yMpaBlICHHs.: Y4eOHOE METOJUUYECKOe MOCOOue TII0
NPOBEJICHUIO TPAKTHYECKUX, J1a0OpaTOpHBIX W CAMOCTOSITEIBHBIX 3aHATHH Ui CTYJACHTOB HaIpaBIICHUS
noAroToBKH "YnpasieHue B Texunueckux cucremax" 27.03.04 [Dnexrponnsiii pecype] / Kaprios A. I'. — Tomck:
TYCVYP, 2016. — 105 c. — Pexum gocryna: https://edu.tusur.ru/publications/6250

2. Munpnosckuii, B. C. Teopus aBTOMATHYECKOTO YMPaBICHUS: YUeOHO-METOAMYECKOE I0COOHE K
naboparopHbeIM pabotam [Onekrponsbiii pecype] / Hlumnosckuit B. C. — Tomck: TYCYP, 2012. — 24 ¢. —
Pesxum noctymna: https://edu.tusur.ru/publications/1135

3. Kapmog, A. I'. CoBpeMeHHbBIE TPOOIIEMBI TEOPUH YIIPABICHUS: Y UeOHOE METOIMUYECKOE TOCOOHE IO
CaMOCTOSITEIbHOM padoTe, MPaKTUYECKUM 3aHSATHSIM U KOHTPOIBHBIM padoTaM [ DnekTpoHHbIH pecypc] / Kapnos
A.T.— Tomck: TYCVYP, 2015. — 15 ¢. — Pexum nocrymna: https://edu.tusur.ru/publications/6662
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