MUHUCTEPCTBO OBPA3BOBAHUSA U HAYKU
JIOHELIKOM HAPO/THOM PECITYBJIMKU
TOCYIAPCTBEHHOE OBPA3OBATEJIBHOE YUPEXJIEHVE
BBICIIET'O ITPO®ECCUOHAJIBHOI'O OFPA3OBAHUA
«JIOHELIKMIA HALIMOHAJIbHBIN TEXHUYECKWI YHUBEPCUTET»

Yty O

&),

*
6PAI0BA ),

\)\()E S, %
N Q)@A G“E\LK““ Ha,

()

W
S
\")

R

A.A. Kapako3oB

2023 roma

PABOYAS ITIPOT'PAMMA JIJUCIHHTAITJIMHBI
b1.B.J12.01.01 MatemaTudeckre METOIbl ONNTUMU3ALUH

(KO ¥ HAWMEHOBaHKE AMCLIMTLUIMHBI COTJIACHO yueOHOMY MJIaHy)

HanpasneHne noAr0TOBKU 27.04.04 YopaBneHUe B TEXHUYECKUX CUCTEMAX
(KOI[ ¥ HAMMCHOBAHMWE HAIIPABJICHHUS NMOATOTOBKH / cneumaﬂwocm)
HanpasneHHOCTD (TIpOodUIIH) «YmpaBieHue 1 UHGOPMaTHKa B TEXHUYECKUX
cCUCTEMaxX»

(HauMeHoBaHue MPOGHIA / MAarHCTEPCKOMN MPOrpaMMBl /CieLMaIH3aLiH)

[Iporpamma: MarmcTparypa

(bakanaBpuar, MarucTpaTypa, CleLUaInTET)

®opma 0bydeHus: OYHasi, 0OYHO-3a04HAasI

(o4Has, 3a04Hast, O4HO-3a04Has)

®opma 00yueHHs ouHas OYHO-3a04Hast
Cemectp(s) 3 4
O61rast TpyT0EMKOCTB B 3.€./4acax 5/180 5/180
KonTakTHas pabora (4ac.), B TOM 4UCJe: 89 22
nekimu (4ac.) 34 8
nabopaTopHble paboTHI (Jac.) 51 8
npaKTHYecKue (ceMUHapcKue) 3aHsaTHs (Jac.) 0 0
CamocTtosiTenpHas paboTa (dac.), B TOM YHCIIe: 37 122
KypcoBo#i poeKT (paboTa) (cemecTp/yac.) 0 0
KoHTponb (3x3aMeH, yac./3a4ér) sK3aMmeH, 54 SK3aMeH, 36

Jonenxk, 2023 r.




Pabouas mporpamMma IHCHHMIUTHHBI «MaTtemMaTH4eCcKHe METOAbl ONTHMU3ALUN
COCTaBJIEHA B COOTBETCTBHH C yUueOHBIM IJIAHOM I10 HampaBlieHuto noArotosku 27.04.04
«VIpaBieHre B TEXHUYECKAX CUCTeMax» (HampaBIeHHOCTh (Ipoduib) - «YIIpaBiIeHUE
1 nHQOpMAaTHKa B TEXHUYECKHUX cucTeMax») Ans 2023 roxa npuéma 1o OYHOM ¥ OYHO-
3209HOH hopMaM O0yUIeHHS.

CocraButens:

IOLIEHT Kadeapbl «ABTOMaTUKa /@

Y TeJICKOMMYHHUKAIUW», K.T.H., JOLEHT Bomnyesa O.C.

(ﬁanrmcs)

PaGouas mporpaMMa paccMOTpeHa H NpPHHSTA Ha 3aCelaHud  Kaenpsl
«ABTOMATHKA U TEIEKOMMYHHKALAI.
[ d
I[Iporokon ot «/% 03 20 23 o

3aBenyromuii kabeapoi Ve

PaGoyast mporpamMa ogoOpeHa y4deOHo-MeToamdeckoi komuccueii 'OYBIIO
«IOHHTY» mno HampaBneHuto nmoArotoBku 27.04.04 «YmpaBieHue B TEXHHYECKUX
cUCTEMAX.

TTpotokon ot «/% (03 2023 romaNe 4

ITpencenarens = — Cykos C.®.

- (momucs) (®.1.0.)

PaGouas nporpamma mpoajena s 20 roja mpuéMa Ha 3acelaHhU Kadeapebl
«ABTOMAaTHKA U TEIEKOMMYHHUKAITHI.

oA s W N Ao Nao
IlpoTtokon ot «__ » 20 T e

3aBenayromiuii kagenpoi

(noamnuce) (®.H.0.)

Pa6ouast mporpamma npoaJiena s 20 roja npuéMa Ha 3acelaHuu Kadeapsl
«ABTOMAaTHKa U TEIEKOMMYHHUKALIANY.
IIpotokon oT «_ » 20 roga No

3aBenyrommii kadeapoit

(moammucs) (®.1.0))

PaGoyas mporpamma mpoasena 1 20 ronma mpuéMa Ha 3acefaHuu Kadeapsl
«ABTOMAaTHKA U TEICKOMMYHHUKAITHI.
[TpoTokom ot « » 20 rona No

3aBenyrommii kadheapoi

(nmoamnuce) (®.H.0.)




1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA JNCIUITJINHBI

JlucuuniauHa paccMaTpUBaeT MATEMaTHYECKHME METOAbl pPELICHUs 3ajad
ONTUMU3ALMNA OTHOCUTEJIBHO ONTHUMAJIBHOTO YIPABJIEHUS B TEXHUYECKUX CHCTEMaX,
YCIOBUS, KOTOPbIE OrPAaHWYMBAIOT YIpPaBICHHE OOBEKTaMHU, IIEJIEBBIE KPUTEPHUH,
OCHOBHBIE KJIACChl M METOJbl CHUHTE3a ONTUMAJbHBIX W aJalTUBHBIX CHUCTEM
yIpaBJICHUS.

Llenv oucyuniuHbl — 03HAKOMUTH CTYJIEHTOB M CIIOCOOCTBOBATh IMPHOOPETECHUIO
UMHU HaBBIKOB pacueTa U MOJCTHPOBAHUS ONTHUMAIBHBIX U aJalNTUBHBIX CHCTEM
YIPABJICHUS U1 UCIIOJB30BaHUS B HAYYHOM, UCCIIEI0BATENBCKON U MPOU3BOJCTBEHHON
JeSITEIbHOCTH, KOTOpasi CBSI3aHa C DKCIUTyaTallel, HaCTPOWKON 1 pa3paboTKoil cuctem
Y YCTPOICTB yNpaBlIEHUs JaHHOTO KJacca.

3aoauu Oucyunaunbl — TOHECTH 10 CBEICHMS CTYJACHTOB HAIJISIHBIE METOJIUKH
BbIOOpa W (QopManM3alMM KPUTEPUEB ONTHUMAJIBHOCTU CHUCTEM aBTOMAaTHYECKOTO
yIpaBJCHUs, METO/bl pacueTa ONTUMAIBHOIO YIpaBJIeHUsI, 0a3UPYIOLIUECcs HAa TEOPUU
BapHallMOHHOTO MCYMCIIEHUs, a Takke Ha npuHuune Makcumyma JI.C.IloHTpsiruna u
OpUHLIMIIE ONTHMajbHOCTH bemniMana. B 3agaun  AMCHMIIMHBL BXOJUT TaKXKe
U3JI0’)KEHUE METOANKH aHAJIMTHYECKOIO0 KOHCTPYHPOBAHUS ONTUMANbHBIX PETYISATOPOB
Y IIPUHIUIIOB aJalTallHH.

B pe3ynbraTe 0CBOEHUS NUCLUUIUIMHBI CTYACHT JOKEH

3Hamb - TEOPETHYECKHME  METOJAbl pEeUIeHUs 3aJad IOMCKa JKCTpeMyma
(yHKUIHMOHAJIOB, B TOM YHCJE MPU HAIMYMKU OrpaHWyYeHuid, meroxa Il aycca-3aiinens,
TPaNeHTHbIE METOJbl, CHUMIUJICKCHBIM METOA, METOABbl Ha OCHOBE TE€HETHYECKHX
JITOPUTMOB, BapUallMOHHOE WCYHCIEHUE, MPUHIMI MakcuMmyMma [loHTpsirmHa, MeTon
JUHAMHYECKOTO  MPOrPaMMHPOBAHHSA, METOIbI JIMHEHHOTO MPOTPaMMHUPOBAHMUS,
MOJIEJIA TPAHCIOPTHBIX 33Ja4, AHAJIUTHYECKOE KOHCTPYMPOBAHHUE PETYISITOPOB IO
OPUHLKIY MaKCHUMyMa, NpPHUHLMIIBI aJanTallid M CaMOHAaCTPOMKH CHCTEM CO
cTaOuian3anueil KpUTepueB KauecTBa, METOJbl PEIICHHs 3ajad IO ONTUMaIbHOMY
yIPaBJICHUIO.

ymems - BbIOMpaTh U (POpMyIHUpOBaThH 1EJeBYI0 (QYHKIMIO (QYHKIIMOHAT) TpU
IPOEKTUPOBAHUM CHCTEM AaBTOMATHYECKOI'O YIpPAaBJIEHHUS U OOOCHOBAHHO BBIOMPATH
COOTBETCTBYIOIIUH 3(PPEKTUBHBIMN METOJ pEHICHHs 33aJaud ONTHMHU3ALMU, BBITOIHATDH
CHUHTE3 ONTHUMAJBHBIX CHCTEM YIPABJICHUS MPU IMOMOIIM METOJIOB JUHAMHUYECKOIO
nporpammupoBanus 1 Makcumyma JI.C.IIoHTpsiTMHA, yUUTHIBaTh IPHU PEUICHUH 3a7a4
pa3inyHble OTPAaHUYECHUS U JIOTIOJHUTENIbHBIE YCJIOBHS, MCIIOJIb30BaTh JJIsl PELICHUs
3aJlay MOMCKa 3KCTpeMyMa (PYHKIIMOHAIA COBPEMEHHbIE MMaKEThl MPOTPAMM, BBIMOJIHSATh
CUHTE3 ONTUMAJBHBIX CHCTEM YIPAaBJICHUS MPHU MOMOUIM MPOLEIYp AHAIUTUYECKOTO
KOHCTpyupoBaHus peryisatopoB (AKOP), ncnomnbs3yst TeopHio mpocTpaHCTBa COCTOSTHUM
U XapakTEepUCTHK OOBEKTa YIOpaBICHUS B YCIOBUSAX KOMIBIOTEPU3UPOBAHHOTO
pabodero mecra.

gnadems — HaBBIKaMH (POpMaJIM3alMK TOCTAHOBKH 3a/1a4l ONTHUMH3ALUN B BUJIE
neneBod  (GYHKIMM UM OTPAaHUYECHHUN, METOJaMH M CPEACTBAMHU  PEIICHUs
ONTUMHU3ALMOHHBIX 3a]a4, HaBbIKAMH MPUMEHEHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI MPU ONTUMHU3ALUU TEXHOJIOTUYECKUX MTPOLIECCOB U YIPABICHUS.

[lepeuncnennsie pe3yabTaThl 0OyUEHUs SBISIOTCS OCHOBOW JUIsl (POPMUPOBAHUS



CHEAYIOMINX KOMIIETEHIINM:

- CIOCOOEH OCYIIECTBIISITh KPUTHUCCKHUM aHan3 MPOOJEMHBIX CUTYyallMi Ha OcC-
HOBE CHCTEMHOTIO ITOAX0/1a, BeIpadaThiBaTh cTpaTeruto acicteuil (YK-1);

- CIIOCOOEH MPHUMEHATH COBPEMEHHBIE TEOPETUUECKHUE U SKCTIEPUMEHTAIIbHBIE Me-
TOJbI Pa3pabOTKM MaTEeMaTHYECKHX MOJENIed HCCIEAyeMBIX OOBEKTOB M IMPOLECCOB,
oTHOCAIIMXCS K nmpodeccuonanbroi nesrenbHocty (IMTK-1);

- criocoOeH BBIOMpAaTh METOABI M Pa3padaThiBaTh AJITOPUTMBI PEIICHHS 3a1ad
ynpasiieHus B Texauuecknx cuctemax (IK-3);

- CIIOCOOEH HCMOIb30BaTh COBPEMEHHBIE TEXHOJIOTHH 00paboTKu HH(popmammu,
COBPEMEHHBIE TEXHHUYECKUE CPEJICTBA yNPABICHUS, BEIUNCIUTEIBHYIO TEXHUKY, TEXHO-
JOTHH KOMIBIOTEPHBIX CETeH M TeNCKOMMYHHMKAIMNA MPU MPOSKTUPOBAHUU CHCTEM aB-
tomaruzaiuu u ynpasienus (IMK-5).

2 MECTO JUCHMIIJIMHBI B OCHOBHOM OBPA3OBATEJIBLHOM
IHPOI'PAMME

JlucuuiiauHa OTHOCUTCS 4acTH, (GOPMUPYEMOI ydaCTHUKaMU 00pa30BaTEIbHBIX
oTHouIeHuH, brioka 1 gucumine (Moaynei) yueOHOro miaHa.

basupyercst Ha 3HaHMSIX, YMEHUSAX M HABBIKAX, KOTOPbIE CTYJAEHT NMPUOOpEN Impu
OCBOEHUH MPEIIECTBYIOIINX JUCHUIUIMH: «ABTOMATU3UPOBAHHOE IPOEKTUPOBAHUE
CPEICTB U CUCTEM YIpaBlIeHUs», «MaTeMaTuueckoe MOJEIUPOBaHUE CPEACTB U CUCTEM
ynpaieHUs», «CoBpeMeHHBbIE TPOOIEMbI TEOPUU YIIPABICHUS.

3HaHUs U YMEHMs, TPUOOPETEHHbIE TPU OCBOCHUU JTaHHOW AMCLUMILINHBI, peasiu-
3YIOTCSl CTYACHTOM IPU IPOXOXKACHUU MPOU3BOJACTBEHHONW MPAKTUKU U TOCYAapCTBEH-
HOM UTOTOBOMW aTTECTALUU.

3 CTPYKTYPA U COAEPX KAHUE JUCIUIIJINHBI

3.1 Pacnpenesenue yuyeOHbIX 4aCOB [0 TeMaM JMCHMIUIMHBI U BUIAM 3aHS-

THH
Haumenosanue tem KonuuectBo yacos
(comepkaTebHBIX MOTYJICH ) (ouHast/04HO-3204YHAs)
B ToMm uncne
Bcero
Jlexuuu | Jlabop. I1paxr. CP
(Cemun)
Tema 1. BBegenue B MaTeEMaTUUECKUE
meToabl ontuMmsanuu. [loasarus
A 9 9/9 410 410 0 1/9
«onTtumu3anusy. O0Ias xapakTepucTHKa
METOJ0B OIITUMU3ALNH.
Tema 2. MaTeMaTH4YECKIE METOIBI
OJTHOMEPHOM ¥ MHOTOMEPHOM 16/16 6/0 6/0 0 4/16
OIITUMH3ALIUHA
Tema 3. BapuanmonHas 3agada c
pHall A 12/16 4/2 4/2 0 4112
(DUKCUPOBAHHBIMU ¥ MOABIKHBIMU




HammenoBanmne Tem
(comepxaTenbHbIX MOyJIEN)

KonnuectBo yacoB

(o4Has/04HO-32049HAs)

B TtoMm uucne

Bcero [Ipaxkr.
J . P
exiuu | Jlabop (Ceun) C
I'PAaHUYHBIMU TOYKAMHU
Tema 4. Pemenue 3a/1a4 ONTUMAIILHOTO
yIIpaBJICHUS METOIOM BapHAIIHOHHOTO 20/20 412 8/2 0 8/16
HCUHUCIICHUS
Tema 5. [IpuHIMIT MakcUMyMa 24/36 4/ 12/4 0 8/30
JI.C.IloHTpsirnHa
Tema 6. [IpuHIMIT ONTUMATIBHOCTH 18/18 4/ 10/0 0 4/16
bennmana
Tema 7. AHanuTH4YecKoe
KOHCTPYHPOBAHUE ONTUMAIIbHBIX 15/15 4/0 710 0 4/15
PEryJIITOPOB
Tema 8. MaTeMaTu4eCKUE METOIbI
aZlanTaliy ¥ aJalTHBHBIE CHCTEMBI 8/8 4/0 0/0 0 4/8
yIpaBICHUS
KonrakTHas paboTa (I0NOJHUTETbHAS) 4/6
Kypcosas pabora (mpoekr) 0/0 0/0
Hroro 1o Buiam 3aHATHI 122/138 34/8 51/8 0 37/122
Kontpob 54/36
HUTOIO: 180

(I)OpMHPOBaHHe KOMIIETEHLIU B pe3yabTatTe 0OCBOCHHUA TEM NJUCHUILIINHBI

TeMbl TUCITUTUIMHEL,
KomMmnerenmmn HaIICJICHHBIC Ha BBIPAOOTKY KOMIICTCHIIUH
VK-1 Tema 1,2,3,7,8
I1K-1 Tema 3,4,5,6
[1K-2 Tema 2,3,4,5,6
I1K-3 Tema 2,4,5,6,7
3.2 Jleknuu

Tema 1. BBemenue B MaTeMaTHYECKHE METOIbI

«onruMuzarusy. O01as XxapakTepucTUKa METOIOB ONITUMH3AIIUH.
Conepxanue Tembl 1: Ilpenmer u 3amanue kypca «MaTemMaTUYeCKHUE METObI

OIITUMH3 AN H. [lTonsiTus

onTUMHU3auun». Ponb OTEUYECTBEHHOM HAayKW B PA3BUTHUM MAaTEMAaTHYECKUX METOJOB
ontuMuzanuu. ONTUMH3aIUS U aJanTanus Kak OCHOBA MOBBIMIEHUS 3(()EKTUBHOCTH
yYIpaBJEHUs U IPOU3BOACTBA BO BCEX OTPACIAX NPOMbINIIEHHOCTH. [locTaHOBKA 3a1aumn

663y0HOBHOﬁ OIITUMH3AII1H.

Knaccuueckuit MCTOJ OIPCACIICHUSA OINTHMAJIbHBIX

3HAaYeHHui mapaMmeTpoB. Kiaccupukaiuss TpHOIMKEHHBIX METOI0B OITHMH3ALIHH.
MeToasl IOCIEeI0BATEIBHOIO OUCKA: TUX0TOMUM, PUOOHAYYH, 30JI0TOTO CEYEHHUS.
Jlutepatypa k Teme 1: [1,2,3]




Tema 2. MaremaTtnyeckue METOAbI OTHOMEPHON U MHOTOMEPHOM ONTHUMH3ALUU.

Conepxkanue Tembl  2: Kriaccuueckuwit  rpaaiMeHTHbIA  MeToa. Meton
Hauckopeuiero cmycka. Meronsl Broporo mnopsiaka. Meroxn Herorona. Mertonbl
JMHEMHOTO MPOrpaMMHUPOBAHUS. XapAKTEPUCTUKA TCOPETUYECKUX METOIOB PEIICHUS
3a/1a4 TIOMCKa AKCTpeMyMa (DYHKIIMOHAJIOB, B TOM YMCJIC TIPU HAJIWYHUK OTPaHUYEHUM.
MeTto1bl HA OCHOBE T€HETUYECKUX aJITOPUTMOB

Jlutepatypa k Teme 2: [1,2,3]

Tema 3. Bapuanuonnas 3agada ¢ (QUKCUPOBAHHBIMH M TOJBHXHBIMU
IPAHUYHBIMU TOYKAMH.

Conepxanue Tembl 3: TepmuHonorusa u o003HaueHUd. DyHKIIMOHAI, MOHATHUSA
Opo BapualMOHHYIO (yHKUMIO, Bapuauuu ¢Qyskuuonana. IlepBas u  BTOpas
npous3BoaHble (QyHKIMOHaNa. [luddepenunansHoe ypaBHeHus Oinepa-Jlarpanxa.
YcnoBus cyniecTBoBaHUS SKCTpeMyMa (hyHKIIMOHAa. YpaBHeHuUs Dilniepa-Jlarpanxa B
cilydae, Korja (yHKIIMOHAJ 3aBUCHUT OT BEKTOP — (PYHKIMH CKaISIPHOTO apryMEeHTa U B
cilydyae, KOrja (YHKIMOHAl1 3aBUCUT OT CTaplIMX M[POU3BOJHBIX APTYMEHTHOU

byHKIHU.
Jlutepatypa k Teme 3: [1,2,3]

Tema 4. Pemienue 3aa4 ONTUMAJIBHOTO YIIPABJICHUS METOJIOM BapHallMOHHOTO
WCUHMCIICHHUS.

Conepxanue Tembl 4 O61mas hopmyIia Meproi Mporu3BOAHON (yHKIIMOHANA JJIs
3a7a4u C JABWXKYIIMMUCS TPAaHUYHBIMUA TOYKaMHu. YcloBusi Belepiirpacca-OpamaHa.
YcioBusi TpaHCBEpCAIBHOCTH. BapuallMOHHBIE 3aa4M C YCIOBHBIM 3KCTPEMYMOM.
CuHTE3 ONTUMAJIBHOTO YNPABICHUS IUHAMHYECKOM CHCTEMOW HAa OCHOBE PEIICHUS
BAPUALIMOHHOM 33/1a4M C YCIIOBHBIM SKCTPEMYMOM.

JIuteparypa k Teme 4: [1,2,3]

Tema 5. ITpunuun makcumyma JI.C. ITonTpsiruna

Conepxxanue Tembl 5 Kanonunueckast popma auddepeHmaibHbIX YPaBHEHUN B
dbopme 'amunbTOHA

[Mpuniun makcumyma [lonTtpsiruna. [loHsiTus Tpo pa3pbiBHBIC (YHKIMH U
uroibuaryro  Bapuauutro. CymHocTe  npuHnuna  Makcumyma  [loHTpsruna.
['eomerpuueckas uHTepnperauus npuHuuna mMakcumyma Ilontpsiruna. [Ipaktrueckoe
WCIIOJb30BAaHUE TNPUHIMUIIA MaKCUMyMa JJIsl  OINpEIENCHUS ONTUMAJBHBIX IO
OBICTPOICHCTBUIO PA30OMKHYTHIX M 3aMKHYTHIX aBTOMATHYECKUX CHCTEM.

Jlutepatypa k Teme 5: [1,2,3]

Tema 6. [TpuHuun onTuManbHOCTH bennmana

Conepxanue Tembl 6. MeToj IWHAMHYECKOTo mporpammupoBanus OOmue
CBEJICHMS PO METOJ ITUHAMUYECKOTO MPOTpaMMHUpPOBaHusA. [IpuHIMII ONTHMaIbHOCTH
bennmvana. PemeHust 3amadyd  ONTHUMAIBHOTO YOPaBJIEHHS HA OCHOBE METOA
JWHAMUYECKOIO0 MPOTPAMMHUPOBAHUSA JUISI HENPEPBIBHBIX M JUCKPETHBIX CHUCTEM
ynpasieHus. YpaBHeHue bennmana 11 3a1a4u ONTUMAIBHOTO OBICTPOACHCTBHSL.

Jluteparypa Kk Teme 6: [1,2,3]

Tema 7. AHanTUTUYECKOE KOHCTPYUPOBAHKUE ONTUMAJIBHBIX PETYIISITOPOB
Conepxanue tembl 7: IloctanoBka 3amaun AKOP. 3agaua aHanmutryeckoro




KOHCTPYHMPOBAHHUS  JUHCHHOTO peryisrtopa. AHAJIMTHYECKOE KOHCTPYHpPOBAHHE
ONTUMAJIBHBIX PEryIATOPOB METOIOM JAMHAMHUYCCKOro mporpammupoBanus. AKOP Ha
OCHOBE IIPHHIUIIA MakcuMyMa IToHTpsSTHHa

Jlutepatypa k Teme 7: [1,2,3]

Tema 8. MaremaTtuyeckue MeETOAbl ananTalid W aJalTUBHBIC CUCTEMBI
yIIpaBJICHUS.

Conepxanrie TeMbl 8 OOIIKE TOHATHSA PO aJAlTHBHBIC CHCTEMbI YIIPABICHUS U
KIaccu(UKAUU aalTHBHBIX CUCTeM. DYHKIIMOHAIBHBIC CXEMbI M MPHHIIUIBI PAaOOTHI
aNanTHBHBIX CHCTEM YIIpaBiICHHUs. [IpUHIMIIBI TOCTPOCHUS aJalTUBHBIX CHCTEM.
[MpuHIMIBl aganTallid M CaMOHACTPOHMKAa CHCTEM C CTaOWiIM3anuedl KpUTEpUEB
KayecTBa

Jluteparypa k Teme 8: [1,2,3]

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS
B yueOGHOM 11aHe HE 3aIIaHUPOBAHO.

3.4 JlaGopaTopHble padoThI

Ne Tema paboThI O06mwem, gac. | Jlutepa-
/1 OYH/OYHO- Typa
3204H
1 [TapameTpu4ecKu ONTUMH3HUPYEMBIC PETYIISATOPBI 4/0 [7]
5 Pemenne ypaBHeHus Diiniepa cpeAcTBaMH NPUKIAIHOTO MaKeTa 412 7]
porpamMmm
3 HccnenoBanue sxcTpeMan GpyHKIMOHATA HECKOIBKUX (QYHKIHIA 3/- [7]
4 Pacyer onTuMansHOrO ynpaBieHHsI 00BEKTOM MyTEM PEIICHHS 42 [71]
3aJ]a4M MOUCKA YCIOBHOIO 3KCTpeMyMa (pyHKIIMOHAA
Pacyer onTrManbsHOTO ynpaBieHHst HA OCHOBE PUHIINIIA
5 8/- [7]
makcumyma JI.C.IToutpsruna
6 OnrtumanbHOE 1o OBICTPOICHCTBHUIO YIpaBlieHHE 00BbEKTOM IPH 8/4 7]
OTPaHMYEHUSX Ha CKOPOCTh OOBEKTA U BEIMYMHY YIIPaBICHHS
7 Pacuer onTHManbHOTO yrpaBieHHs: 00bEKTOM Ha OCHOBaHHH 6/- (7]
NpUHIKNA oNTUMaTbHOCTH bennmmana
CuHTE3 ONTHUMAIBHOTO YIPABJICHHS JUCKPETHON CHCTEMBI Ha
8 OCHOBE IPUHLIMIIA ONTUMaIbHOCTH bennmana. Meton 8/- [7]
JMHAMHYECKOTO MTPOTPAMMHUPOBAHHS
CuHTE3 ONTHUMAIBHOTO PETyJISITOpa Ha OCHOBE BTOPOTO METO/Ia
9 6/- [7]
A M.JIanyHoBa
HUTOI'O: 51/8
3.5 CamocTrosiTesibHasi padoTa CTyIeHTa
No Buapl camocTosiTennbHON paboThI CTyeHTa O0mBeM, yac.
n/n OYH/320YH
1 N3yueHune TeKIMOHHOTO MaTepuasa 19/57
2 [TonroroBka k 1a00paTOpPHBIM paboTam 18/56




3 BrImtotHeHNE KypCOBOTO MPOEKTA 0

4 BrinonHeHnne KypcoBoii paboThl 0

5 BeinoHeHNe WHIMBHTYaIbHOTO 3a/IaHUS -9
HUTOIO: 37/122

3.6 KypcoBoii nmpoekT (padoTra), HHAMBHIYAJIbHOE 3aJaHUE

KypcoBoii mpoekt (paboTa) Mo JUCHUILUIMHE YYCOHBIM IIJIaHOM HE MPEAYCMOTPEH.

st ouHO-3a04HOM (OpMBI OOydYeHHS B paMKaX OCBOCHHS JUCITUTIIMHBI
OPEeIyCMOTPEHO  BBIMOJIHEHHE CTYJCHTAaMH KOHTPOJBHON  paboTel (B BUIE
WHIUBUYAJIBHOTO 33JIaHNUs).

Temoli  KOHTpOJBHOW  pabOTBl  SIBISIETCA  pacdyeT  ONTHUMAJIBHOTO  TIO
OBICTPOJICHCTBUIO YIPABICHUSI OOBEKTOM A MPU HAIMYUU OTPAHUYEHUS HA yIIPaBJICHUE
U Ha €ro CKOPOCTb JBMKEHMS JUIsl 0OecTieueH!s] MUHUMAaJIbHOTO BPEMEHH IepexBara u
COIIPOBOXICHUS 00bEKTa b, IBUXKYIIETOCs 10 3aJJaHHON TPAeKTOPUHU.

[lenb — mproOpeTeHne HaBBIKOB MPOBEICHUS HAYYHBIX U MHKEHEPHBIX pacyeTOB
HAa OCHOBE IIOJyYECHHBIX CBEIACHUI M3 TEOPHH IOCTPOCHHUS ONTHUMAJIBHBIX CHUCTEM
yIpaBiIeHUS NpU HAIUYUHU OTPaHUYECHUH.

B pe3ynbraTe BBINOIHEHNS KOHTPOIBHON pabOThI CTYACHT JOJIKEH:

— 3HaTh OCHOBBI IIPUMEHEHHs IPUHIMIA MAKCUMyMa Uil peIIeHus 3a1ad
ONTUMM3ALMHU YIIPABICHUS 00bEKTAMHU U MIPOLIECCAMU;

— 3HaTh MNPUHUUIBI  pabOTBl €  KOMaHjaaMu, (ain-QpyHKuusIMH U
WHCTPYMEHTAPUSMH [TAKETOB HAYYHBIX U MHKEHEPHBIX PACUETOB,;

— yMEThb COCTaBJISATh HEOOXOAMMBbIE YpPaBHEHHUS IpPH TOUCKE ONTUMAIbHOIO
yIpaBJICHUSI B COOTBETCTBUM C 3aJlaHHBIM (PYHKIIMOHAJIOM KadyecTBa CHCTEMBI IpH
HaJIMYUH OPAaHUYEHUH U PelllaTh UX B MAKETaX HAYYHBIX U MHKEHEPHBIX PACUETOB;

— yMEeTb pa3padaTbiBaTh U UCMOJIb30BATh UMUTALIMOHHYIO MOJEIb JJIsl IPOBEPKH
MTOJTYYEHHBIX PEIICHUM.

O0beM yueOHOI Harpy3KH P BBIIIOJIHEHUH KOHTPOJIBHON paboThl cocTaBisieT 9
4yacoB. BapuaHT MHIMBUYa IbHOTO 3aJJaHUSI BBIOMPAETCS CTYAEHTOM B COOTBETCTBUHU C
METOJMYECKUMH yKa3aHUsIMU [8], COrJIacoBBIBAETCS C MPENOJABATEIEM U BBIOIHIETCA
110 METOJTUYECKUM peKoMeHaanusm [8].

OTtyer 0 paboTe COCTOMT W3 TEKCTOBOM dYacTH Ha JucTax Qopmara A4,
BelltonHeHrE  MHAMBUAYAJIBHOTO  33JaHUSl  OCYIUECTBISIETCA C  IPUMEHEHUEM
CHELMAIBHOTO0 MPOTrPAMMHOI0 00eCreUeHHsl JJIsl HAYYHBIX U MHXKEHEPHBIX PacueToB.
Pexomennyemblii 00beM KOHTPOJIBHOM paboThl — HE Oosiee 12 crpanur dpopmara A4
(210x297 mm).

4 ®OH/JI OHEHOYHbBIX CPEJACTB

4.1 KpuTepuu U IIKAJbI VIS THTETPUPOBAHHON OLIEHKH YPOBHS cpopMupo-
BAHHOCTH KOMIIETEHIIUH

Cocmasnawowas komnemeHyuy — NOAHOMA 3HAHUU
- HYJIEBOW YPOBEHb: HEBEpHbIC, HE apryMEHTHPOBAHHBIC, C MHOXXECTBOM TIPYyOBIX



OImMMOOK OTBETHI HA BOMPOCH / OTBETHl HA JBAa BOMPOCA M3 TPEX MOJHOCTHIO
OTCYTCTBYIOT. Y POBECHb 3HaHUH HIKE MUHUMAIILHBIX TPEOOBAHMIA;

- MUHUMAJBHBI YPOBEHb: JIaHBl HE IOJIHBIC, HE TOYHBIC W APTYMEHTHPOBAHHBIC
OTBETHl Ha BOMPOCHI. YPOBEHb 3HAHWU HI)KE MHUHUMAIBHBIX TpeOoBaHuil. [lomymieHo
MHOT'O TPYOBIX OIIHUOOK;

- IOPOTOBBIN YPOBEHB: JaHBI HEJAOCTATOYHO TOJHBIE, TOYHBIC M apTYMEHTHUPOBAHHBIC
OTBETHl Ha BOMPOCHL. ILI0OXO 3HAET TEPMHHBI, OINPENEICHUS W TIOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, TIPUHIUIIBL. JIOyIIIeHO MHOTO HErpyObIX OIHUOOK;

- cpeaHuil ypoBeHb: JlaHBI JTOCTaTOYHO TMOJIHBIC, TOYHBIE M aPTyMEHTHPOBAHHBIC
OTBETHl Ha BOIPOCHL. B 1memoMm 3HaeT TepMUHBI, ONMPEACICHHS U TOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, TIPUHITUIIBL. JIOTyIIIeHO HECKOJIBLKO HETPYOBIX OMHUOOK;

- TIPOJIBUHYTHIN YPOBEHB: JaHBI MOJIHBIC, TOUYHBIC U apTyMEHTHPOBAHHBIC OTBETHI HA
BONIPOCHI. 3HAET TEPMUHBI, OMPEACICHUS W TOHATHS; OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIUIBL. J[OMyIIIeHO HECKOIBKO HETPYOBIX OIIHOOK;

- BBICOKHMU YpOBEHb: JIaHbI TOJHBIC, TOYHBICE U APTyMEHTHUPOBAHHBIC OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, OMpPENEICHUS W TOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHMSI, MPUHIUIIBIL. JIOTyIIIeHO HECKOIBKO HETOUYHOCTEH.

Cocmasnaowas KomnemeHyuu — yMeHus

- HYJIEBOM YPOBEHB: IIOJHOE OTCYTCTBUE ITOHMMAaHMsS CYTH METOJMKH PELICHHMS
3aJlauu, IOMYIIEHO MHOXKECTBO IpyOeHIInX OMMOOK / 3aJJaHusI HE BBITIOJIHEHBI BOOOIIIE;

- MUHHUMAQJIbHBIA YpOBEHb: cla00€ NMOHMMAaHWE CYTM METOJMKH pEIIeHUs 3a/layM,
JonylieHbl rpyobie omuOku. Pemenns He oOocHoBaHbl. He ymeer ucmosb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JHUTEeparypy. He opueHTupyercs B cnenmanbHOM HAyYHOU
JUTEpaType, HOPMATUBHO-TIPABOBBIX AKTAX;

- MOPOTrOBBIM YPOBEHB: JOCTATOYHOE MOHHUMAHUE CYTH METOJIWKH PEILEHUs 3a/auH,
JomyuieHsl  ommOKku. PemieHnss He Bcerga  OOOCHOBaHbI.  YMEET  MCIOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JuTepatypy. Crabo opueHTHpyeTcs B CHEMaIbHOM Hay4YHOM
JUTEPAType, HOPMAaTUBHO-TIPABOBBIX AKTAX;

- CPEIHH YPOBEHbB: B LIEJIOM IOHUMAET CYTh METOAUKHU PELICHUS 3a1auu, JOITYILEHBI
ommOku. Pemenuss He Bcerma OOOCHOBaHBI. YMEET MCIIONB30BATH HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JIMTEPATYPy, HOPMAaTUBHO-TIPABOBBIE AKThI;

- NPOJABHUHYTBHIM ypOBEHb: B LEJIOM IOHMMAET CYTh METOJIMKH PEUICHHs 33JauH,
JOMyIeHbl HeTouHOCTH. (CrnocoOeH O00OCHOBaTh pelleHHsA. YMEET UCHOIb30BaTh
HOPMATHBHO-TEXHUYECKYIO M CHEUUAIBHYI0 HAY4YHYIO JIMTEpaTypy, HOPMAaTUBHO-
MIPABOBBIE AKThI;

- BBICOKHW YpOBEHb: MOHMMAET CYTh METOAMKHM pemieHus 3anaun. CrocodeH
00OCHOBATh pEIICHUsl. YMEET UCMOIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIEHUATBbHYIO
HAYYHYIO JIUTEPATYPY, IEPEAOBOM 3apyOEKHBII ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasnsowas KomnemeHyuy — 61a0eHue Ha8bIKamu
-  HYJEBOM YpPOBEHb: HE  NPOJAEMOHCTPUPOBAT  HABBIKM  BBINIOJHECHUS
npodecCHOoHaNbHBIX 3a/1a4. VICIBITRIBAET CYIIECTBEHHBIE TPYIHOCTH TIPH BBITTOJTHECHUH
OTACJIbHBIX 3aJIaHUM;
- MUHUMAQJIBHBI yPOBEHb.: HE MPOJECMOHCTPUPOBAI HABBIKM  BBIITOJIHCHHS



npodeccuoHaNbHBIX 3a7a4. McnbIThIBaeT CyIIECTBEHHBIE TPYAHOCTH MPHU BBIMOJTHEHUN
OTJIEJIbHBIX 33JIaHUN;

- IOpPOTOBBIM YPOBEHb: BIAJEET OINBITOM TOTOBHOCTH K MNPOPECCHOHATBHON
NESATEIIBHOCTH W MPO(PECCHOHATBHOMY CaMOCOBEPIIEHCTBOBAHUIO Ha IOPOTOBOM
ypoBHE. Tpyn0BbI€ NEHCTBYS BBIOJIHAET MEJICHHO U HEKAYECTBEHHO;

- CpEIHMI ypOBEHb: BIJIAJICET CPEIHUM OIBITOM FOTOBHOCTU K MPO(ECCHOHATBHON
JESATENIBHOCTH U MPO(hEeCCHOHAIBHOMY CaAMOCOBEPILIEHCTBOBaHUIO. TpynoBbIe AeiCTBUS
BBIIIOJIHSAET HAa CPEAHEM YPOBHE IO OBICTPOTE U KAUECTBY;

- IPOJABHUHYTHIMA YPOBEHB: BIIAJICET OIBITOM U TIOCTATOYHO BBIPAXKEHHON JTUYHOCTHOU
TOTOBHOCTH K  NPOQPECCHOHATIBHOM  JEATENIBHOCTM U MNPOQPECCHOHATBHOMY
CaMOCOBEPLIEHCTBOBAHUIO. BBICTPO M Ka4ECTBEHHO BBINIOJIHAET TPYAOBBIE IEUCTBUS,

- BBICOKMM YPOBEHB: BJIAJIEET ONBITOM U BBIPAKEHHOCTHIO JIMYHOCTHOW TOTOBHOCTH K
po(EeCCUOHATIBEHON JEATEIbHOCTH U MPOPECCHOHAIBHOMY CaMOCOBEPILIEHCTBOBAHMIO.
BBICTPO M Ka4€CTBEHHO BBIIIOJIHSET TPYIOBBIE IEUCTBUS.

Obobwennas oyenka chopmuposanHocmu KOMIHEemeHyull

- HyJIEBOH YPOBEHbB: KOMITETCHITUU HE C(DOPMHUPOBAHEIL

-  MUHUMAJBHBIH YPOBCHb: 3HAYUTEIHHOEC KOJUYECTBO KOMIICTCHIIMA  HE
chOpMHUPOBAHO;

- TIOPOTOBBIA YPOBEHB: BCE KOMITETECHIIMH CPOPMHUPOBAHBI, HO OOJIBITMHCTBO Ha
IIOPOTOBOM YPOBHE;

- CpeIHUH YPOBEHb: BCE KOMITETCHIIMH C(hOPMHPOBAHBI HA CPEAHEM YPOBHE;

- TPOJBUHYTHI YPOBEHb: BCE KOMIICTCHIMH C(HOPMHUPOBAHBI Ha CPEIHEM HIIH
BBICOKOM YPOBHE;

- BBICOKHH YPOBEHB: BCe KOMIICTCHIIMH C(HOPMHUPOBAHBI Ha BHICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIMOHHOT0 Omiera

1. JIokanbHbIE SKCTPEMYMBbI (PYHKITHH.
2. YHuUMo1anbHble (QYHKIIUH.
3. Meropa neneHust oTpe3Ka nomnojam.
4. Metop 30JI0TOTO CEUYEHHS.

5. Meroa ®ubonayuu.

6. CUMMETPUYHBIE METObI TOMCKA MUHUMYMA.

7. Kitaccruueckuiit MeToJ1 oMCKa TOYEK IKCTPEMYMOB (DYHKIIUH.

8. OOmas ¢GopMynHpoBKa 3aJauyd MOUCKAa MHUHMMYMa (YHKIMHM TPU HAJTUYUH
OTpaHUYECHUM.

9. Meton MHOXkHUTENEN Jlarpanka ¢ OrpaHUYEHUSMU - PABEHCTBAMMU.

10. I'pagueHTHBIN METOI.

11. MeTtoa HaucKOpeuIiero crycka.

12. Meton HeroTOHa.

13. ®opmynupoBKa 3a1a4y JUHEHHOTO IPOrPAMMHUPOBAHHS.

14. Kak dhopmynupyeTcs 3a/1a4a KBaIpaTUIHOTO MPOTPAMMUPOBAHUS?

15. Pemenue 3agaun KBaJpaTUYHOIO IPOrPaMMHUPOBAHUS

16. Kak hopmynupyercs 1 KOHCTPYHPYETCs IBOMCTBEHHAs 3a1a4a?



17. AIroput™ COKpameHus: KOJM4ecTBa OrPaHUYECHHI B IBOMCTBEHHOW 3a/1a4e.

18. Kak ¢dopmynupyercs 3agadya ONTUMAIBHOTO YIPABICHUS B TEXHUYECKUX
cucremax?

19. Kak opmynupyercs 3a/1a4a oMCKa CTPATErM ONTUMAJILHOTO YIPaBICHUS ?

20. Kak popmynupyercs 3a1aya NpOEKTUPOBAHUS ONITUMAIBHOIO pPerysiTopa’?

21. IlosicHUTE CMBICI MOHATHUS «BapUalUs PYHKIIMOHATIA)

22. Kak popmynupyetcs npocreiias 3a1a4a BapualliOHHOTO UCYUCIICHUS ?

23. YTo Ha3bIBAIOT YCIOBHBIM IKCTPEMYMOM (DYHKIIMK MHOTUX MTEPEMEHHBIX?

24. Kak MOKHO HalTH TOYKH YCIIOBHOTO 3KCTpeMyMa?

25. B 4em cOCTOUT METOJ HEONPEACIEHHBIX MHOKUTENEN Jlarpanka s moucKa
KCTpeMyMa (PYHKIIMM MHOTHX IMEPEMEHHBIX?

26. Bapuanuu QyHkipoHana. Y cjaoBus dKCTpemymMma (pyHKIIMOHAA.

27. Ilpocrenmas 3aga4a BApUallMOHHOTO UCYUCIIEHUS U METOUKA €€ PEIICHHUS.

28. BapuanuoHnHas 3a7a4a ¢ N HEU3BECTHBIMU QYHKIUSAMU. MeTon1Ka perieHus.

29. Heob6xoaumble yCIOBHSI CYyIIECTBOBAHUS HKCTpEMyMa (yHKIIMOHAJA.

30. 3aaya BapualiMOHHOT'O UCUUCIIEHUS C TIOJIBMKHBIMU KOHLIAMH.

31. YacTHbIe cilydan HHTETPUPYEMOCTH YpaBHEHHUs Diliiepa.

32. Teopus ['amunbsToHa. [Tonyyenrne ypaBHEHUI CONPSI>KEHHON CUCTEMBI.

33. BeiBoa ypaBHeHul beinmmana i CTallMOHApPHOIO CIydasl.

34. ITpunuun makcumyma JI.C.ITonTpsiruna.

35. Meroauka pacdyeTa ONTHMAJIbHOTO YIIPABJICHUS HA OCHOBE IPHUHIMIA
MaKCHMYyMa.

IIpuMmep IK3aMeHAIHOHHOTO OMJIeTA
I'OYBIIO «/loneukunii HAMOHAIBHBIA TEXHUYECKUI YHUBEPCUTET)

YpoBeHb BhICIIEro MPo(hecCHOHATFHOTO 00pa30BaHUs: MarucTparypa

Hamnpasnenue moaroToBku (crieninanbHOCTh): 27.04.04 YnpapiieHHE B TEXHUYECKUX CUCTEMaxX
[Tpoduns: YupaBnenue u nHbHOpMaTHKa B TEXHUYECKUX CHCTEMAX

Cemectp: 3/4

VYyeOHas gucuuminHa: _ MareMaTudeckiue MEeTOAbl ONTHUMHU3AIINN

SK3AMEHAILIMOHHBIN BUJIET Ne |

3K3AMEHAHI/IOHHBH‘/JI BMJIET Ne 1
1) Haiitu kpusyto Y(X) , mpoxosunyro uepes 3agannsie Toukn Y(0) =1; y(2) =2, na xotopoii noc-
TUraeT skcTpemyma (pynxmuonan I(y) = [ 02 (2y"% 4 2y? + xycos(x) — 5x)dx. 3agady pemnTh aHa-
JTUTUYECKH, TTPOBEPKY BBIIOJIHUT B MAKETE IPHKIATHBIX TIPOTPAMM.

2) Teopema 'amunibToHA.
3) YacTHbl€ Cllydan HHTETPUPYEMOCTH ypaBHEHUS Diepa.

VYTBepKIeHO Ha 3aceaHrH Kaeapbl aBTOMATHKU U TEICKOMMYHHUKAITHHA
[Tporokon Ne 11 ot «17» HOs6pst 2022 rona
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DK3aMeHaTop 0O.C.BonyeBa

OneHuBaHMe YPOBHSI OCBOEHHUSI CTYACHTOM Y4Ye€OHOro MaTepHalia ITHUCHUILTAHBI
«MareMaTtnueckue METO/Ibl ONTUMHU3ALUN» TPOBOJUTCS B XOJA€ TEKYLIErO0 KOHTPOJS U
MPOMEKYTOUHOM aTTeCcTallK (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJIb 3HAHWUN CTYJCHTAa OYHOM M OYHO-3a0YHON (OopM 0O0yUCHUS
OCYUIIECTBJISIETCSl MO pPe3yJibTaTaM BBIMOJIHEHUST JabopaTOpHBIX padoT. BrinmonHenue
7a00paTOpHBIX PadOT ¢ 3alUTON OTYETa, MPEAYCMOTPEHHBIX pabodeil MmporpamMMmoit
JUCUUIUINHBL, SBJIETCA HEOOXOAUMBIM YCIOBHEM JIOMYCKA CTYACHTA K IK3aMEHY.

Pacnipenenenne O0ayioB TEKYHIEro KOHTPOJSI pabOThI CTYyIE€HTA Ha MPOTSHKEHHUH
ceMecTpa MpUBEICHO B Tabuiie 1.

Tabnuna 1 — Pacnpenenenne 0anoB TEKYIEro KOHTPOJIS

dopma KOHTPOJIS

Bo3moxHoe
KOJIMYECTBO OAJLJIOB

[Ipumeuanue

JI71s1 CTYyZIeHTOB OYHO/04HO-32049HON (hOPMBI 00YUEHUS

Otuér no 5/7 3ajanne BBIIOJIHEHO MPaBUIIBHO,
1abopaTOpHON MIPOEKTHBIE peIIeHUs] 00OCHOBAHBI,
pabote MIPUBECH aHAIA3 TIOJTyYEHHOTO
pe3ynbTaTa
2,5/35 3aa"ue BBIIIOJIHEHO B I[EJIOM
MPaBUJILHO, TPOCKTHBIC PEIICHUS HE
Bcerja 000CHOBAaHBI, BO3HUKIIN
TPYJIHOCTH B OOBSICHEHUHU MOJTYYSHHBIX
PE3YNBTATOB
Hroro no 40/20 N3 pacuéra npoBeneHus BOCBMH/TPEX
J1a00pPATOPHBIM nabopaTtopHbIX paboT. OrieHUBaeTCs
paboram KaxkJas padora.
(MakcUMAaJIbHO
BO3MO’KHOE)
J11s cTyIeHTOB 0YHO-3a04HOM (hOpMBI 00YUEHUS
Brimonaenme 20 [Tpu BBIMOTHEHWH 3a/IaHUS TPUHSATHI
KOHTPOJILHOM MpaBUJILHBIC POCKTHBIE PEIICHUS,
paboTHhI U3II0KEHHUE MaTeprana
apryMEHTHUPOBAHHOE,
nocJyenoBaTenbHoe, paboTa
odopmiteHa 6€3 3amedaHul
10 3a1aHne BEHIIOJIHEHO B IIEJIOM
MPaBUJIBHO, HO TIPOCKTHBIE PEIICHUS
HE BCerJia 000CHOBAHbI, UMEIOTCS
3amMe4yaHus 1o 0hOPMIICHUIO.
NTOI'O: 40/40 MaxkcuMaibHO BO3MOKHOE
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IIpome:xyTouyHasi arrecTalusi 10 pe3yibTaTaM OCBOCHHUS JUCLHUIUIMHBI B
ceMecTpe IPOBOAUTCS B (popme cemecTpoBOro sk3ameHa. dopmMa MpoBeIeHUs HK3aMEHa
— MHMCbMEHHas. OK3aMEHAallMOHHBIM Ouier BKIO4aeT B ceda | 3amauwy u 2
TEOPETUYECKHUX BOIIPOCA, MOJ00paHHBIE B HK3aMEHALIMOHHOM OWJIETE TakKuM 00pa3om,
YTO OHHM OXBATBIBAIOT OOJIBIIYIO YACTh TEOPETUUECKUX BONPOCOB JAHHOW UCLUIUIMHBI.
IIpu oueHMBaHMM CTyAE€HTa Ha OJK3aMEHE NPENoAaBaTelb pPYKOBOJACTBYETCA
KpUTEPUSAMU, IPUBEACHHBIMU B TaOIHUIE 2.

MakcumanbHOE KOJIMYECTBO OajuioB 3a OTBET HA BONPOC 3K3aMEHAILIMOHHOIO
OwyieTa 3acCUMTBIBAETCA CTYIAEHTY B CJIy4yae, €CIM OTBET NOATBEPKIACT BIAJCHHE
CTYJE€HTOM 3HAaHUSIMU B MOJHOM 00beMe ydyeOHOH MpOorpaMMbl, MaTepual U3JI0KEH B
JIOTUYECKOM TOCIEAOBATEIbHOCTA C BBIJEICHUEM T[JABHOTO, COJEPKHUT TOYHBIE
(GOpMYIMPOBKH, CONPOBOXKAAETCS WIUTIOCTPUPYIOIIMMU CXEMaMH U PUCYHKaMH (TIpH
HEOOXOJIUMOCTH).

B ciydae, eciii OTBET Ha BOIPOC HE B IIOJIHOM MEpE OTBEYAECT IPHUBEICHHBIM
TpeOOBaHUSAM, CTYJIEHTY 3aCUMTBHIBACTCS KOJMYECTBO OAaJIOB, PaBHOE IOJOBHHE OT
MaKCUMalbHOro. IIpM OTCYTCTBMM IpPaBHIBHOIO OTBETA HA IMOCTABJICHHBIA BOIIPOC
CTyAeHT nosydaer 0 6ayos.

Ta6muna 2 — Pacnipenenenre 6aiioB 0 CEMECTPOBOMY dK3aMEHY

dopma KOHTPOJIA MaxkcuManbHO
BO3MOYKHOE KOJIMYECTBO
OaJlIIOB
OtBer Ha BOTIPOCHI 3amgaua 30
HK3aMEHAIMOHHOTO OuseTa Bormpoc no Teopun 1 15
Bomnpoc o Teopun 2 15
UTOT'O 60

HToroBasi oueHka onpezensieTcs myTeM CyMMUPOBAHUS KOJIMYECTBA OAJIOB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISI M KOJMYECTBa OAJIOB MO pe3yJibTaTaM CEMECTPOBOIO
sK3aMeHa. MaKCcUMaJbHO BO3MOKHOE KoindecTBO O6aioB — 100.

[lonyuennass omenka 1o 100-Oa/uibHOM TIIKalle OMPEAENIeT OIEHKY I10
rocynapcTBeHHou mkane u mkane ESTS:

CymmMma 6amioB Ouenka Ouenka
no 100-0anpHOM 1IKase no mwkaine ECTS 110 TOCYAAPCTBEHHOM IIKAJIE
90-100 A OTnanaHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JOBJIETBOPUTEIHHO
35-59 F He
0-34 = Y10BJIETBOPUTEIILHO

* — ¢ 00s3aTEeIBLHBIM IMOBTOPHBIM U3YUCHUEM AUCHUIIINHEI.
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4.4 IlpumMep TeKyIEero onpoca Ha JJadopaToOpPHbIX 3aAHATHSIX

Tema «OnTumanbHOe 10 OBICTPOJEHCTBUIO YyINpaBiI€HHE OOBEKTOM IpHU
OTrPaHUYEHUSIX HA CKOPOCTh OOBEKTA U BEIMUMHY YIPABICHUS»

1. B xakoil popme noimkHA OBITH IPEICTaBICHA MOJENb O0bEKTa YIPaBICHUS IS
pelIeH s 3314l CUHTE3a ONTUMAJIbHOTO YIIPaBICHUS ?

2. OOBsAcCHUTE MOPSIOK COCTABIICHUS TAMUIBTOHUAHA.

3. Kakum o0pazoM B raMuIbTOHHAH BBOJUTCS 3HAUCHHUE (PYHKITMOHANIA KadyecTBa?

4. Kak B raMuJIbTOHHAH BBOJSATCS YPaBHEHUS JBUKEHUS 00OBbEKTA yIPaBICHUA?

5. Kakumu cBorictBamu oOmanaet hyaknus ['amunbToHa?

6. Kaxk ompenenuts ycnoBue cranuoHapHocTd ¢pyakiuu ['amunsrona? Uto cnemyet
U3 YCIIOBUS CTAlMOHAPHOCTH?

7. B xakux ciydasx ONTHMAaJbHOE YIpaBjieHHE OyJIeT NMpUHUMATh 3HAUCHUS Ha
rpaHullaX UHTEPBaJIa, YCTAHOBIIEHHOTO JIJIS1 YIIPABIISIOIIETO BO3ACHCTBUSA?

8. Kakum 00pa3oM y4UTHIBa€TCS OrpaHUYECHHUE HA OJJHY U3 EPEMEHHBIX COCTOSHUS
o0beKTa?

9. B kakom Buje cienyeT UckaTh OOLIMI BUJ] ONTUMAJIBHOM TPAEKTOPUU JIBUKEHUS
O0BEKTa, €CIM  KOPHU  XapaKTEPUCTHUYECKOIO  YpaBHEHHS  KOMIUIEKCHBbIE?
BemectBennsie?

10. Kak MOKHO BBIYHCIUTH 3HAUCHHE (DYHKIIMOHAIA KadecTBa?

OTBeTbl Ha BOMPOCHI BXOAHOTO KOHTPOJISI YUYMTHIBAIOTCA MPENoJaBaTelieM B
pe3ysbpTaTax TEKYIIEro KOHTPOJIsl padOThl CTYIEHTA.

4.5 KypcoBoe npoeKTupoBaHue

Y4eOHBIM MJIAHOM KYypPCOBOE MPOSKTUPOBAHNE HE 3aIJTAHUPOBAHO

5 PEKOMEHAYEMAS JIUTEPATYPA

I OcHoBHast JuTeparypa

1. Metonbl ontumuzanuu : yuyebHoe mocooue / O. A. BacuibeBa, E. A.
JlapuonoB, A. [O. Jlemun, B. W. MakapoB. — MockBa : MOCKOBCKHH
rocyJlapCTBeHHBIN cTpouTenbHbii yHUBepcuter, ObC ACB, 2014. — 96 c¢. — ISBN
978-5-7264-0864-4. — TeKcCT : ANEKTPOHHBIN // DIEeKTpOHHO-OMOIMOTEUHAs CUCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/26859.html — Pexum
JOCTYyTIA: JIsl aBTOPU3HP. MOJIb30BATENEH

2.  Teopus onTUMalbHOTO YymopaBieHuss : yudeOHoe mnocobue / WM. IL
bononypuna, T. A. OrypuoBa, O. C. Apanosa, 0. Il. UBanoBa. — OpenOypr :
OpenOyprckuit rocynapcrBennbiii yausepcutetr, ObC ACB, 2016. — 147 ¢. — ISBN
978-5-7410-1505-6. — TekcCT : 3MEKTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAsT CUCTEMA
IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/69954.html — Pexum
J0CTyMa: ISl aBTOPU3UP. MOJIb30BaTENCH



http://www.iprbookshop.ru/26859.html
http://www.iprbookshop.ru/69954.html
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3. OnTuManabHOE YIPABJICHHE B TEXHUYECKUX CcHUCTeMax. [IpakTukym
yaebHoe nocodue / E. A. banamosa, 1O. I1. bapmeros, B. K. butiokos, E. A. XpombIX ;
non penakuueit B. K. butiokoB. — BopoHex : BopoHexXCkuil rocygapCTBEHHBIN
YHUBEPCHUTET UHXKEHEPHBIX TexHosorui, 2017. — 288 c¢. — ISBN 978-5-00032-307-6.
— TexkcT : AneKTpOoHHBIHN // DnexkTpoHHO-0ubnoTeyHas cucrema [IPR BOOKS : [caiiT].
— URL.: http://www.iprbookshop.ru/74014.html — Pexwum mocTyma: At aBTOPHU3HP.
I10JIb30BaTENIEN

II JonostHUuTEIbHASA JIMTEpaTypa

4, bobuoB, A. A. AmantuBHoe M pPoOACTHOE YMPABJICHUE C KOMIICHCAIUEn
HeompeeaeHHocTe : yueOHoe mocodue / A. A. boo6mos, A. A. [leipkun. — CaHKT-
[TerepOypr : Yuusepcurer UTMO, 2013. — 136 c. — ISBN 2227-8397. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-0ubnoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65762.html — Pexum goctyma: ans aBTOPHU3UD.
[Tonp3oBarenen

5. Hemenkos, H. I1. Ynpasnenue B TeXHHUEeCKUX cucTemMax : yueOnuk / H. I1.
HemenkoB, E. A. Mukpus. — MockBa : MOCKOBCKHI TOCYJapCTBEHHBIM TEXHUYECKUIA
yauBepcuteT umenu H.D. baymana, 2017. — 456 c. — ISBN 978-5-7038-4661-2. —
TekcT : a5eKTpoHHbIN // DnekTpoHHO-0nOmoteunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/93946.html — Pexxum gocryma: ais aBTOPH3HP.
[Tonp3oBarenen

6. AHOCOB, B. H. BekropHoe yIpaBJICHHE ACUHXPOHHBIMU
AIIEKTPONPUBOAAMHU Ha OCHOBE MIPOTHO3ZUPYIOIIUX Mojeliel : yueOHoe mocobue / B. H.
AnocoB, A. A. 3. Iua6, . A. Kortun. — HoBocubupck : HoBocubupckuii
rOCy/apCTBeHHBIN TeXHWUYECKUW yHHUBepcuteT, 2017. — 175 ¢. — ISBN 978-5-7782-
3285-3. — TekcT : aneKTpOHHBIH // DnekTpoHH0-0nbroreunas cucrema IPR BOOKS :
[cariT]. — URL: http://www.iprbookshop.ru/91189.html — Pexwum pocryma: ms
aBTOPU3HUP. MIOJIB30BATEIIEN

6 YAEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJINHBI

Y4eOHO-MeTOAMYECKHE M31aHUsA, paspadoTannbie B JOHHTY:

/. Metonuueckne YyKa3aHWs K BBIMOJHEHUIO JIAOOPATOPHBIX paboT 1O
JUcHUIUIMHE "MaTeMaThudeckrue METO/Ibl ONTUMH3aluK" [DIEKTPOHHBIN pecypc] @ A
CTYJICHTOB YPOBHSI Npo(eCCHOHAIBHOTO OOpa3oBaHus '"Maructp" IO HaIMpaBJICHUIO
noarotoBku 27.04.04 "YnpaBneHne B TEXHUUECKUX CUCTEMaxX'" OYHOM, OYHO-3a0YHOMN U
3aouHort ¢gopm o0yuenus / TOCYAJAPCTBEHHOE OBPA3OBATEJIbBHOE
YUPEXJEHWUE  BBICIHETO  [TPOOECCHUOHAJIBHOI'O  OBPA3OBAHUA
"TOHEIIKMI HAIIMOHAJIBHBI TEXHWYECKUI VYHUBEPCUTET", Kadbenpa
aBToMaTnku W TeinekommyHukamuii ; TOYBIIO "JOHHTY", Kad. aBromatuku u
TeJleKoMMyHUKanmii ; [cocT.: A.B. Xopxopaun u nap.]. - 1 M6. - Jonenk : TOYBIIO
"HOHHTY", 2019. - 1 daitn. - Cucrem. TtpeboBanus: Acrobat Reader
http://ed.donntu.org/books/19/m4757.pdf

8. Meronnueckne yka3aHWsS K BBIMOJTHEHUIO WHIMBUIYAJIBHOTO 3aJlaHUS TI0
qucuuIuinHe ' MatemaTuyecKkue MEeToAbl ONTUMU3AUK "' [ DNEKTPOHHBIN pecypce] : 1



http://www.iprbookshop.ru/74014.html
http://www.iprbookshop.ru/65762.html
http://www.iprbookshop.ru/93946.html
http://www.iprbookshop.ru/91189.html
http://ed.donntu.org/books/19/m4757.pdf

14

CTYJIEHTOB YPOBHS MPO(PECCHOHATLHOTO 00pa30BaHUS «MAarucTp» IO HaIPaBICHUIO
noarotoBku 27.04.04 «YmnpaBieHHEe B TEXHHYECKHMX CHUCTEMax» OYHO-3a0YHOM U
3aoyHoit ¢opm oOyuenus / TOCYIAPCTBEHHOE OBPA3OBATEJIbBHOE
YUPEXJIEHUWE BBICIHIEI'O IIPO®ECCHUOHAJIBHOI'O OBPA3OBAHUKA
"TOHELKMI HAIIMOHAJIBHBI TEXHUYECKUI VYHUBEPCUTET", Kadbenpa
aBromMaTuku u TtenekommyHukaiui ; [OYBIIO "JHOHHTY", Kad. aBTomatuku u
TenekoMmmyHukarui ; [cocT.: A.B. Xopxopaun, W.I1. Jlonrux]. - 543 K6. - JloHenx :
['OYBIIO "JOHHTVY", 2020. - 1 ¢aitn. - Cucrem. tpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/20/m4960.pdf

9. Meronuueckne yKa3zaHUS IJIsI CaMOCTOSITENIBHOW pabOTHI CTYJIEHTOB II0
nucuumuinHe "MaTtemMaThueckue MeTOAbl ONTUMHU3auu” [DNIeTpOHHBIA pecypc| @ s
MAaruCTpaHTOB HampasyieHus1 NOoAroToBku 27.04.04 "VYmpasineHne B TEXHUYECKUX
cuctemax" : Marmcrepckas mnporpamma "YmopasieHre U MHQOPMATUKA B TEXHUYECKUX
cucremax" Bcex ¢opm obOyuenms / ['OYBIIO "JIOHHTY", Kad. aBromaTuku u
TerekoMMyHuKkammii ; [cocT.: A.B. Xopxopaun, W.II. Jonrux]. - 165 K6. - JloHeux :
'OYBIIO "HOHHTY", 2020. - 1 daitn. - Cucrem. TtpeboBanusi: Acrobat
Reader. http://ed.donntu.org/books/21/m5705.pdf

JJIeKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
SBC JOHHTY - http://donntu.org/library

Internet-pecypcsl

1. MuadopmanvioHHbIE 1 MAaTEeMaTHUYECKUE TEXHOJIOTMM B HAyKe M YIPABJICHHUH
(2016 - 2017) - https://elibrary.ru/contents.asp?titleid=58066.

2. JluckpeTHpli aHamU3 W uUcciemoBaHue omepamuit (2007 - 2013) -
https://elibrary.ru/contents.asp?titleid=25528 .

3. Maremartndyeckoe MOJEIMpPOBaHWE W YHUCIeHHbIe MeTonsl (2014-2016) -
https://elibrary.ru/contents.asp?titleid=51755.

4. Marematnka ¥ MaTeMarudeckoe MopaenupoBanue (2015 - 2016) -
https://elibrary.ru/contents.asp?titleid=54179.
5.

7 MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCLUIIJIN-
HbI

7.1 JIeKIUOHHBbIE 3aHATHS

VYyeOnas ayautopuss Ne 8. 607, yueOHbI Kopmyc &, s NpPOBEACHUS
JCKIIMOHHBIX,  JAOOPATOpPHBIX W  TPAKTHUYECKUX  3aHATUH, TPYNMNOBBIX |
VHIMBHUIYAIbHBIX KOHCYJIBTAIMi, TEKYIIETO KOHTPOJS M MPOMEKYTOYHOW aTTeCTalluu
(MynbTUMEIUIHOE 00OpYyIOBaHUE: MEPCOHAIBHBIN KOMIBIOTEDP C BBIXOJOM B CETh U
BO3MOXXHOCTBhIO mnoakioueHust k cetu «Uuarepuer» (P IV-1.7 GHz); »skpan
npoekunoHHbd ELIT SCREENS M113XWS1; kommyraunonusiii mkag; Swich TP-
Link; patchpanel; wi-fi Touka noctyma.

Crenmanu3upoBaHHasi MeOeIb: CTOJIbl; MATHUTHO-MapKepHasi J0CKa.

CucremHoe obOecnedenue: omepanuoHHas cucrema Windows XP Professional


http://ed.donntu.org/books/20/m4960.pdf
http://ed.donntu.org/books/21/m5705.pdf
http://donntu.org/library
https://elibrary.ru/contents.asp?titleid=58066
https://elibrary.ru/contents.asp?titleid=25528
https://elibrary.ru/contents.asp?titleid=51755
https://elibrary.ru/contents.asp?titleid=54179
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x86/64 (akamemuueckas gwureH3us DreamSparkPremium); OpenOffice 2.0.3
(obmectBennas juneHsus MPL 2.0); Google Slides (6ecruiatnast Bepcusi); Mozilla
Firefox (oGmectBennas aunen3uss MPL 2.0)).

7.2 JlabopaTopHble padoThI

CneunanusupoBanHas jJadbopaTopus HWHOOKOMMYHHUKAIIMOHHBIX TEXHOJOTUHA U
ceteil cBa3u Ne 8. 608, y4yeOHbIA Kopryc 8, il MPOBEACHUS JaOOpPaTOPHBIX U
MPAKTUYECKUX 3aHSITUH, TPYNNOBBIX W WHIUBHUAYAJbHBIX KOHCYJBTAIIUM, TEKYIIETrO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTalluu
(MynbTUMEIUHHOE 000pYIOBaHUE: TEPCOHATIBLHBIE KOMITBIOTEPHI ¢ BBIXOJIOM B ceTh (1C
DualCore 1.6 Ghz; iPE2140-1.6Ghz; iC DualCore 1.6 Ghz); skpaH HpOEKIIMOHHBIH
Sopar 180*180.

JlaboparopHoe obopynoBanue: reneparop 1'3-102; renepatop 1'6-28; yactoTomep
ANEKTPOHHO-cUeTHBIM Y3-33; ucTOUHMK mHTaHus MOCT. Toka b5-46; ocmmmiorpad
yauBepcanbHbiii C1-79; croiika nmpubopnas K 7067; mukpockonnt MBC-9; mynbTumeTp
B 1025; anamuzatop cnexkrpa HP 8753C; anammzatop cnektpa HP 8569B;
MHOTO(MyHKIIOHaNBHBIN cuHTe3atop HP 8904A; uwacrotomep HP 5372A; renepatop
curHaioB HP8656B4; crabumuzarop TOC-15; reneparop ['6-28; wyactoTomep
yHUBepcalbHbIi  IupoBoit  Y334; wu3MepuTenab HUHIYKIHUOHHBIM  €MKOCTHOM
BBICOKOYACTOTHBIN E12-1; puoop VIS HCCIIEIOBaHUSA AUYX  X1-50;
cTaOMIIM3UPOBaHHbIN BeIIpsiMuTenb TB-1; Mukponad KP5S80MKSO.

Cneunanu3nupoBaHHas MeOelb: CTOJIbI; MArHUTHO-MAapKepHas TOCKa.

CuctemMHoe obOecrieueHue: omneparmonHas cuctema Windows XP Professional
x86/64 (akamemudyeckass JsumneH3uss DreamSparkPremium); OpenOffice 2.0.3
(obmectBennas auneHsus MPL 2.0); Google Slides (Gecnmatnas Bepcus); Mozilla
Firefox (o6mectBennas nuuenszus MPL 2.0); GNU Octave-6.1.0 (oOmecTBeHHas
JIUTIEH3US)) KOMITbIOTEpPHAS nabopatopus, OCHaIlleHHAas NEepCOHAIbHBIMU
KOMIIBIOTEPAMU;

7.3 CamocTosiTeibHAs paboTa

[Tomemenust Ajisi CaMOCTOSITETLHON pabOThl C BO3MOKHOCTBIO MOAKIIOUEHUS K
cetu «MHTEepHEeT» M obecreueHueM JOCTyna B JJICKTPOHHYIO HWH()OPMAIMOHHO-
o0pa3oBaTeIbHYIO CpPeAy OpTraHM3allud: YWTAIbHBIE 3alibl, ydeOHbIe Kopiyca 2, 3, 8
(aynutopust Ne8.001) (koMIbIOTepHasi TEXHUKA C BO3MOXHOCTBIO MOJKIIOYEHHUS K Ce-
™ «UWHTepHeT» W oOecniedyeHueM JOCTyla B BJIEKTPOHHYIO HWH(OpPMalMOHHO-
obpazoBarenbHyto cpeay (QMOC JOHHTY) u 251eKTpOHHO-OMOIMOTEUHYIO CUCTEMY
(OBC IPRbooks), a Tak»ke BO3MOXXHOCThIO WHAWBUIYAIbHOTO HEOIPAaHUUYEHHOTO J0C-
tyna obydaronuxcs B ObC u OMOC nocpencrsom Wi-Fi ¢ nmepcoHanbHbIX MOOUIIb-
HBIX YCTPOWCTB.

CucremHoe obecrieueHue: oneparmonHas cucrema Microsoft Windows 7 (aka-
nemuueckas nunensus, OpenOffice 2.0.3 (o6mectBennas mwmiensus MPL 2.0),
Mozilla Firefox (obmectBennas nunensus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mecrBennast murensust GNU).
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