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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .NOBBIIEHHE KBAIU(UKALMU CIymaTeneil myTeM (OpMHpOBaHUS Yy CilyLIaTeneh
npoecCHOHABHBIX KOMITETEHIIUH, HEOOXOIUMBIX I MPOPECCHOHATBHON EsSTEIBHOCTH B
obnacTu
CO3aHMSI IMUTAIMOHHBIX MOJEIIEH ISl CTATHYECKUX U TUHAMUYECKIX OOBEKTOB YIIPABICHUS U
UX peaTu3allid B CHCTEMax yIPaBICHHUS TCIUIOHEPIETUYSCKUMU OOBEKTaMHU; METO/0B
MaTEMaTHYECKOTO OMHMCAHUS JTUHCHHBIMU, HEIMHEHHBIMA U PEKYPPEHTHBIMH YPAaBHCHHSIMH, a
TaK)Ke aHaJIM3a U CUHTE3a 3JICMCHTOB U CUCTEM YIIPABIICHUS

[Iporpamma cocTaBJ/ieHa B COOTBETCTBUM:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM  BBICIIETO
oOpaszoBanus mo HampasiaeHuto mnoaroToBku 13.03.01 TermmosHepreTuka W TEIUIOTEXHUKA,
YTBEp)KJIECHHBIM npuKazoM MuHoOpHayku ot 28.02.2018 1. Ne 14322.03.2018 r. Ne 50480.

®opma peanuzanum: oOydyeHHE C NPUMEHEHUEM IUCTAHIIMOHHBIX OOpPa30BATEIIbHBIX
TEXHOJIOTHH.

®opma 00yueHusi: OYHasl.

Pexum 3ansaTHii:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTENIbHON MpPOrpaMMe MOXKET
yCTaHABIIMBAThHCS B 3aBUCUMOCTU OT Habopa B rpynmbl. KOHKpeTHbIE JaThl IPOBEACHUS 3aHIATUI
YKa3bIBalOTCA B JIOrOBOPE HAa OKa3aHUE 00pa30BaTeNbHBIX yCayr. JlaHHbIE pacliucaHus XpaHsITCs
B DJIGKTPOHHOHM cHCTEME ydeTa Xoja peanusauuu mnporpammbl. [Ipu mobom rpaduke 3aHsITUN
ydueOHasi Harpy3ka ycTaHaBiiuBaeTcss He Oosiee 40 4yacoB B HEJENIO, BKJIIOYAsh BCE BHJIBI
ayJAMTOPHON U BHEAyIUTOPHOH (caMOCTOATENbHOM) yueOHOM paboThl CiTyIIaTes.

TpeboBaHusi K YPOBHIO MOATOTOBKH CJOyHIATeJsl, HeOOXOAMMbIe JJIsi OCBOEHUS
MpPOrpaMMbl: JIMIA, JKETAIONIHEe OCBOMTH OMOJHUTEIBHYIO MPO(ECCHOHAIBHYIO MPOrpaMmy,
JOJDKHBI  MMETh  BbICIIee oOpa3oBaHue. Hanmume yka3aHHOrO 0Opa30BaHUS  JOJDKHO
MOJITBEPKIATHCS JIOKYMEHTOM TOCYJapCTBEHHOIO WJIM YCTAHOBJIEHHOTO oOpasiia, MpPH 3TOM
yIIOCTOBEpEHHE O  TIOBBINICHUM  KBATU(HUKAIMM  BBIJACTCS  TIOCIE  MPEIOCTABICHHS
COOTBETCTBYIOIIETO IMOATBEP)KIAAIONIETO JOKYMEHTA O MOJYYEHHH COOTBETCTBYIOIIETO YPOBHS
o0Opa3oBaHMUs..

BoigaBaemblii AOKYMEHT: IIpU YCIICHITHOM HPOXOXIACHWU ITPOTrpaMMBbl U CIayde HUTOTOBOM
aTTeCTalluM BBIAACTCA YAOCTOBCPECHUC O IMMOBBIIIICHUN KBaJ'H/I(l)I/IKaHI/II/I YCTaHOBJICHHOI'O 06pa311a.

Cpok 1eiicTBUSI HTOTOBBIX IOKYMEHTOB

Cpok 1eHCTBHS UTOTOBBIX JOKYMEHTOB pErjJaMeHTUPYETCsS Ha OCHOBE MpaBuIiI Mo padoTte
C HepcoHaIOM B cdepe NeATENbHOCTH IJaHHOM MPOrpaMMBbl, YCTAHABIMBAETCSI Ha OCHOBE
COJIep KaHusl POTPAMMBI U COCTABIISET (B T0/1aX): O€CCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Tabnmna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-3: Cnnocoben 3HaTh:
MIPUMEHSATD - peumieHWE M aHAIU3 JAUHAMUYECKUX  XapaKTEPUCTUK
COOTBETCTBYIOLIUN AJIEMEHTAPHBIX JTUHAMUYECKUX 3BE€HBEB U UX COCTUHECHUI;
(U3HKO-MAaTEMATHYECKUN | - OCHOBBI MATEMATHYECKOTO OTMIMCAHUS TUHAMHYECKUX CHCTEM;
arrapar, METOJIbl aHajlM3a | - TEOPETHYECKUE W MPAKTHUYECKUE OCHOBBI HMMHUTALMOHHOTO
Y MOJICTIMPOBAHMS, MOJICJIUPOBAHUS OOBEKTOB U CUCTEM YIIPABIICHUS.
TEOPETUYECKOTO U
3KCHEPUMEHTAIBHOTO YMerh:
HCCIIeIOBaHUS MPU - ONPEJCIUTh MOTPEOHOCTh B MATEMAaTHYECKUX METOJ/IaX pacyera
perieHnu Y aHAJIN3a ONTUMAJIBLHOCTH PA0OTHI CUCTEM PETYJIMPOBAHUS,
npo(ecCHOHANIbHBIX 3a/1a4 | - OLIEHMBATH KAUYECTBO ONTUMH3AIIUK CHCTEM PETrYIHUPOBAHHUS;
- TEXHUYECKH TPaMOTHO TMPOBOJUTH aHAIU3 PE3YJIbTATOB
pacueToB YCTOWYUBOCTH U JUHAMHUKU OOBEKTOB YIIPABICHUSI.
Braaners:

B pesynbrare ocBOeHUS MpOrpaMMbl CIYyIIATEb JOJDKEH ObITh CIOCOOEH peain30BhIBAThH
TpyI0BbIe GYHKIIUU B COOTBETCTBUHU C IPO(HECCHOHATLHBIM CTaHAapTOM (Tabi. 2).
YpoBeHb KBaNIM(pUKAITIH

Tabmnura 2
[TpakTHKO-OpHEeHTHPOBaHHbBIE TPEOOBAHNUS K PE3yJIbTaTaM OCBOSHHS MPOTPaMMBbl

TpynoBble pyHKIMH TpebGoBaHus K pe3ynbTaTaM ‘

2.2. XapakTepuCTMKAa HOBOro BH/JIa NPodecCHOHAIBHOH 1eAITeJLHOCTH, HOBOI
KBaJTM(PUKaAUuu
He npenycmotpeno

3. CTPYKTYPA M COJAEPKAHUE TPOTPAMMBI (PABOYHE ITPOT PAMMBI
TUCHMILINH (MOAYJIEI)

3.1. TpynoeMKoCTh HPOrpaMMBbl

TpynoemMKOCTs mporpamMmbl BKJIIOYas BCE BHJABl ayJIWTOPHOW W BHEAYAUTOPHOMN
(camocTosITEeNbHOI) pabOThI COCTABIISET:

- 1 3a4eTHBIX €IUHMUIL,

36 ak. u.

CtpykTypa mnporpaMMbl C YyKa3aHHEM HAaUMEHOBAaHUS ITUCIUIUIMH (MOAyJlel) u uX
TPYZIOEMKOCTH Tpe/ICTaBlIeHa B Tab. 3.

VYueOHBI TUTAaH JTOMOJIHUTENLHONW 00pa30BaTebHONW MPOTPaMMBI TIPEJACTABICH B
MIPWIOKEHUE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.



Tabnumna 3

CrtpykTypa nmporpaMmMsl ¥ GOpPMBI aTTeCTAIIUN

HaumeHoBaHue
TUCHHAIIIAH
(Momyneit)

BCETO

KonrakTHas pabora, aK. 4

BCETO

(DopMa aTTCCTallun

(Tecr,

TEKYIINI KOHTPOIIb

1 3a4€T, HTOT'OBBIN

(3adeT, 9K3aMeH, 3aluTa OTIYeTa

POMEXYTOYHAS ATTECTALIUS
0 CTaXXHPOBKE)
HUTOrOBas aTTeCTaIHs

(MTOTOBBI
9K3aMeH, JOKJIaJI 10

pe3yabTaTtaM CTaKUPOBKH,

UTOTOBBIN ATTCCTALlMOHHBIN

JK3aMEH, UTOr0Bast

aTTeCTallMOHHAs paboTa)

2

w

O ayIMTOpHBIE 3aHATHS
oy| DNEKTpOHHOE 00yUeHHe
~| o6yuenue ¢ JIOT

©0| KOHTpPOJIb

I

©| CamocrosTenbHas pabora, aK. 4

~| CraxupoBKa, aK. 4

[EN

™| ompoc u mp.)

[EEN
w
[N

S

Bgenenue 3agaun
MOJEIMPOBAaHUS U
ONTUMH3AIINH B
TEXHHUKE

1.1

BBenenue 3agaun
MOJICTAPOBAHUS U
OIITUMU3AIINH B
TEXHUKE

[Ipeanoceinku kK
nepexoay K
YHUCIEHHBIM
MeToAaM
MOJICTTUPOBAHUS U
ONTUMHU3ALINH
CHCTEM YITPaBJICHUS

Her

2.1.

IIpennoceinku k
epexoay K
YHCIICHHBIM
MeTOoJaM
MOJICIIAPOBAHUS U
ONTUMU3AIIH
CHCTEM YITPaBJICHUS

Maremarnyeckoe
onucaHue
YUCJICHHBIX
UMHUTAITUOHHBIX
MOJIEIEH CUCTEM
yHIpaBJICHHUS

Her

3.1.

Maremarnyeckoe
OINHcaHue
YHCIIECHHBIX
HMHTAIMOHHBIX
MOJEJIEH CUCTEM
yIpaBJeHUs

Maremarudeckas
IIOCTaHOBKa 3aJja4

Her




ONITHMU3AIAN
CHCTEM yTIPABICHUS

4.1.

Martemarudeckas
IIOCTaHOBKA 3a/1a4 6
OITHMHU3AIINHA

CHCTEM YITPaBJICHUS

ABTOMAaTH3aIH
peuieHuii 3agau 4
OITUMU3ALUH

Her

5.1

ABTOMAaTH3aIH
peuieHuii 3agau 4
OITUMU3ALUH

OTansl pereHus
3224 YHCIICHHOU 6
ONTHMH3ALHI

Her

6.1.

Dransl peleHus
3a7a4 YHCICHHOMN 6
ONTHMHU3AIHAN

BapuaHThI IJ1aHOB
aHAITM3a ¥ CHHTE3a
ontuManbHbIX ACP 5
YHCIICHHBIMU
METOaMHU

Her

7.1.

BapuanTs! n1aHos
aHa/lIM3a U CUHTE3a
ontuMansHeix ACP 5
YHCJIEHHBIMU
METOaMHU

Wroroserii 3aueT

w o

03

0.7

HToroBelii 3a4eT

HTOIO:

oo wlokr

26

16

10

03

9.7

3.2. Conep:xanue nporpamMmmsl (padoune NporpaMMbl IMCUUILIAH (MOaYJI€eil)

Copep:xaHue TUCIUILIMH (MOAYJEH) mpeIcTaBiIeHo B Tab. 4.

CopepxaHue TUCIUILIAH (MOIYJIeil)

Tabnura 4

HaunmenoBaunue

JUCIUILTUH (MOIYJIEH)

CopepxaHue TUCIUILIAH (MOIYJIEH)

Beenenue 3agaun MOZACIINPO

BaHMA U OIITUMU3AIIMHU B TCXHUKEC

BBenenue 3amaun
MOJICIIUPOBAHUS U

OIITUMHU3AIINHU B TCXHUKEC

3ajaun MOCIMPOBAHUS U ONTUMU3ALIMY B TEXHHUKE.
Knaccudukammst momeneit, ux 3a1ad ¥ METOJIOB PEIICHHS.
[Ipumep ucnob30BaHUsI UMUTALIMOHHBIX MOJIENIEH B
KJTaCCMYECKHUX 3afladax aHaIn3a U CHHTE3a JJMHEHHBIX
cucteMm perynupoBanus. [IpoGiema nckaxkeHus: Xxapakrepa
pabotel ACP ¢ THIIOBBIMH COZIEPKAITUMHU HETTUHEHHBIE
areMeHTamMu perynstopaMmu. CylniecTBYOUIME IPOrpaMMbl U
3a1a4M, KCIIOJIb3YIOIINE YHCICHHBIE AJITOPUTMBI




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ONTUMU3ALNHI
2. | Ilpeanockuiku K nmepexoay K YMCIESHHBIM METO/IaM MOJICTMPOBAHUS U ONTUMHU3ALUU
CUCTEM YNPaBICHUS
2.1. | Ilpeanockuiku K mepexony | XapaKTepHble 0COOCHHOCTH YHUCICHHBIX METOJIOB.
K YHCJIEHHBIM METOJ1aM JlocTonHCTBa M HEIOCTATKH YMCIEHHBIX METO/I0B aHAIU3a U
MOJIETTUPOBAHUS U ONTUMU3ALIMK CUCTEM yIpaBieHus. [lepcrekTuBspl
ONTUMU3ALUH CUCTEM HCIIOJIb30BAaHUSl YUCIEHHBIX METOA0B JIJIsl OBBILLIECHHUS
yIIpaBJICHUS KAauecTBa aHAJIM3a U ONITUMU3ALUN CUCTEM YIPABJICHUS
3. | MaremaTuueckoe onucaHue YUCIECHHBIX UMUTALMOHHBIX MOJIENICH CUCTEM YIpaBICHUS
3.1. | MaremaTtuueckoe PexkyppeHTHBIE BbIpa)KeHUs IEPBOTO MOPsI/IKA - OCHOBA
OMHMCAaHUE YUCICHHBIX YUCJICHHBIX UMUTAIMOHHBIX MAaTEMAaTUYECKUX MOEIIeH
MMUTALMOHHBIX MOJENEH CHUCTEM YNPaBJICHUS. METOIbl MOTYyUEHUs PEKYPPEHTHBIX
CUCTEM YIPaBICHUS BBIPKEHUI JIJIs1 YUCIICHHOTO MOJICITUPOBAHUS
3JIEMEHTapHbIX JUHAMUYECKUX 3BEHbEB. CHHTE3 CIIOKHBIX
YUCJICHHBIX MOJEJEN U3 COCIMHEHUI 3JIEMEHTAPHBIX
3BE€HBEB. AJITOPUTMBbI BBIUNCIICHUSI PEKYPPEHTHBIX
BBIPKEHHUM CIIOKHBIX JUHAMUYECKUX CUCTEM, COJIEPIKAIIAX
MIOCJIEI0BATEIIbHBIE U MTapaJuIe/IbHbIE COCIMHEHMUS.
AJTOPUTMBI BBIUUCIIEHUS MTOCIIEI0BATEIBHBIX U
NapajuieIbHbIX COEAUHEHUN PEKYPPEHTHBIX BBIPAXKEHUI
CJIOXHBIX TUHAMUYECKUX CUCTEM C OOPaTHBIMU CBSI3SIMH.
JIeKOMIO3UIIHS CIOKHBIX EPEIATOYHBIX (PYHKIIHIA
BBICOKOTO TIOPSIJIKA B CXEMbI COSTMHEHUS DIIEMEHTAPHBIX
JTUHAMHYECKHX 3BeHbeB. KoHpurypupoBanue u3
PEKYPPEHTHBIX BBIPAKEHUN AJIEMEHTAPHBIX TUHAMHUYECKUX
3BEHBbEB YHUBEPCAIBHOU MPOrpaMmbl-( YHKITUU
WMUTAIIMOHHON MOJIETTH CUCTEMBI YITPaBICHUS
4. | Maremarudeckasi TOCTaHOBKA 3a]]a4 ONTUMHM3AIMH CUCTEM YITPABJICHUS
4.1. | Maremarudeckas OnTtumusupyemasi GyHKIUS U ONITUMU3UPYEMBIi
[IOCTaHOBKA 3a1a4 nokasaresb. OU3n4eCKuil CMBICI ONTUMHU3HPYEMOTO
ONTUMU3ALUH CUCTEM nokasaress. MeTo nojaydyeHust ONTUMU3UPYEMOTO
yIpaBiIeHUS nokasaressi (AaHAIUTUYECKUHN WM aITOPUTMHUYECKH).
PasmepHOCTh 3a/1a4¥ ONTUMH3AIUH (YUCIIO ApTYMEHTOB, OT
KOTOPBIX 3aBUCUT 3HaYEHHE ONTHUMHU3UPYEMOI0 MTOKA3aTeNs).
Knaccudukanus 3agau (6e3yciIoBHBIE U YCIOBHBIE, OTHO U
MHOT03KCTpeMaibHble). [IoHsATHE TOKaNbHOTO U
100aNBbHOTO 3KCTpeMyMa. Bupl orpannueHuii Ha
JTMara3oHbl U3MEHEHUST apTYMEHTOB ONITHMHU3UPYEMOM
byHKIIMN
5. ABTOMAaTH3aIMS PEIICHUH 3a/1a4 ONTUMHU3ALNU
5.1. | ABroMaruzanus pemennii | ['pagueHTHBIC U TOTUYECKHe (YUCICHHBIC), PETYIISIPHBIE U

3aaa4 OIITUMH3allu1

9BOJJIIOIIMOHHBIC (CJ'Iy‘-IB.ﬁHBIC) AJITOPUTMBI ITIOUCKA

ONTUMaJIbHOTO penieHus. OnyrcaHue NPUHIUIIOB PabOThI




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

PETYJSPHBIX M CITYy4allHBIX SBOJIIOIIMOHHBIX aJlTOPUTMOB
TIOMCKA ONTUMAJIBHBIX PELICHUI Ha IPUMEpaxX aJlTOPUTMOB
neGpOopMHPYEMOT0 MHOTOTPaHHHUKA U MOJU(PHIIMPOBAHHOTO
rererudeckoro. [IpaBumna pabotel, TpeGyembie s paboThI
JTAHHBIC U BBIBOJMMBIC PE3YJIbTAThl PEIICHUS TPUKIIaTHBIMU
nporpammamu B Mathcad Opt(...) u MGA(...). Hasnauenue
Y TIpaBujIa KOHQUTYpaAIUK IPOorpaMMbI-QyHKITUN Sqr(X)..

OTalbl peuicHud 3a1a4 YHCIICHHOU OIITUMU3allU

OTansl pEeIICHUA 3aJa4
YHCICHHOM OIITUMU3AINHN

TexHuueckas IOCTAHOBKA 1I€JIH 3a/1a4M (IIPOEKTHOE
UCCJIEJOBAaHKE UM paOOYMil alrOPUTM yIIpaBICHUS
00BEKTOM PEryJIMpOBaHus), BBIOOP ONTUMU3UPYEMOTO
MI0Ka3aTeNsl U HCKOMBIX IIEPEMEHHBIX (HACTPOCUHBIX
[IapaMEeTPOB PETYJIATOPA IIPU ONTUMU3ALUN CUCTEMBI
peryivpoBaHus). Ajanrtanus K MOCTaBJIEHHOM B 1I. 6.1
3aJja4e PEKOMEHI0BaHHOM B II. 3.7 TUIIOBOM IIPOIPaMMBI-
¢yHkun umutaunoHHon mojenu ACP. Mcnbitanue
uccneayemoil mozenu. I1o BBIOpaHHBIM KaHallaM pacyeT U
IIOCTPOEHUE I'Pa(hUKOB MIEPEXOIHBIX ITPOLIECCOB, a TAKXKE,
pY HEOOXOIUMOCTH, PacyeT U MOCTPOCHUE HECKOIBKHIX
touek roporpada KUX no BEIOpaHHBIM KaHaJIaM.
W3BecTHBIMU MeTOIaMHU, HantpuMmep, metogom BTHU
IIPEIBAPUTEIILHOE ONIPENIEICHUE ONITUMAJIbHBIX IApaMETPOB
IIN- v [T I-perynsaropa. st 3aqa4 1ByMepHOM
ONTUMU3AIMH (ONTUMU3ALIUN HACTPOSUHBIX NTaPaMETPOB
[IN-perynsaropax wnu [T/, B koTopsIx J[-cocTaBnstomas
3aJjaHa KOHCTaHTOW) N3y4YE€HNE TOIIOJIOTMH TOBEPXHOCTEN
OTKJIMKOB JUIsl BBIOPaHHBIX 3HaYEHU MoKka3areneit
ONTUMAJIBHOCTHU U MOKa3aTeel 3anaca yCTOWUYUBOCTH B
OKPECTHOCTH IPEATNOIaraéMblX 3HaU€HU HACTPOEUHBIX
napametpoB kp u ku. JIns moaroroBieHHOM 3a1a4e
pa3palboTKa CTPYKTYphl U HallMcaHHe 0OpalleHus K
nporpamMe-pyHkuun Sqr(x). [TocranoBka 3agaun
onTuMU3auK Ha pemenue. Otianka nporpamm. [lonyuenue
Y aHallnu3 pe3yapTaToB. [l HallIEHHBIX ONTUMAJIbHBIX
3HaYEHUI HACTPOEUHBIX IMAPaMETPOB B 3a7aue ABYMEPHOU
ONTUMU3AIMH (ONTUMH3ALIMN HACTPOCUHBIX NTapaMeTPOB
[IN-perynsaropax wnu [T/, B koTopsIx J[-cocTaBnsromas
3aJjaHa KOHCTAHTOW) N3y4YE€HNE TOIIOJIOIMH TOBEPXHOCTEN
OTKJIMKOB ]ISl BBIOpaHHBIX 3HaYEHH MoKa3areneit
ONTUMAJIBHOCTHU U MOKa3aTeel 3arnaca yCTOWUYUBOCTH B
OKPECTHOCTH MPEATNOIaraeMblX 3HaUEHUI HACTPOEUHBIX
napametpoB kp u ku. Ilpu HeoOxoumMoCTH, IepeHacTpoiKa
IPOrpaMMbl HCCIIeI0BAaHUS Ha MOTYYeHHE HOBBIX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

rokasareJseil paboThl CUCTEMBI peryaupoBanus. J{is 3Toro
TpeOyeTcst U3BMEHHUTH CTPYKTYPY M COACPKAHKE MPOTPAMMBI-
byakuun Sqr(X) 1 mporpaMMbI-pyHKITMA UMUATAIIMOHHOMN
monenn ACP

BapI/IaHTI)I IIJITaHOB aHaJIM3a U

cuHTe3a onTUMaAJILHEIX ACP uncieHHRIMU MEeTOIaMU

BapuanTsl 1u1anoB aHanusa
M CHHTE3a ONTHUMAaJIbHBIX
ACP uyucieHHbIMHA
METOAaMU

Paspnenbnas nacrporika [11- u [TM/I- perymnsatopos B
JIMHEMHOMN WM HETMHEHHOW 0HOKOHTYpHOU ACP Ha
BO3MYILIEHUS 10 KaHaJIaM 3aJjaHusl UM PEryJIupoBaHUs Ha
MHUHHMYM OJIHOT'O U3 BbIOpaHHbIX MHTerpanoB (liun,l kB nnn
ImMon) npu orpaHuyYeHUM, HaIPUMEp, Ha 3a/laHHYIO CTEIIEHb
3aTyXaHus [ U JONOJIHUTEIbHOE TEXHUUECKOE OTPAaHUYCHHE
Ha MaKCUMaJIbHOE OTKJIOHEHHUE PETYINPYEMOI BETMUMHBI
WJIM CKOPOCTb U3MEHEHUS PEryJIMPYIOLIEr0 BO3AEHCTBHUS,
OpnnoBpemenHas Hactpoiika [11- u IIU/I- perynstopos B
JUHENHON WIN HETMHENHON 0THOKOHTYpHOU ACP Ha
COBMECTHbBIE JIEHCTBUS BO3MYILEHUN C pa3HbIMU 3HAKaMU 110
KaHajaM 3a/1aH{s U PEryJIMPOBAaHUS HA IIEPEYNCICHHBIE B II.
7.1noka3aTenn KayecTBa U orpannueHus. OnHOBpeMEeHHas
HACTpOIiKa peryasiTOpoB BO BHELUTHEM U BHYTPEHHEM
KOHTYpax Ha BO3MYILEHUS 110 BBIOPAaHHBIM KaHaJaM Ha
MUHUMYM OJIHOTO U3 UHTETPAJIOB BO BHELLIHEM KOHTYpPE IPU
OTrpaHMYEHUU Ha 3arac yCTOMYMBOCTU U CKOPOCTH
M3MEHEHHUS PETYIUPYIOLIEro OpraHa BO BHyTPEHHEM
KOHTYype. BBeieHue B MUMUTALIMOHHYIO MOJIENb O0BEKTa
PEryJIMpPOBaHUSI U PETYIIATOPA PA3IUYHOTO BUIA PEICHHBIX
WIM MYJIBTUIIIMKATUBHBIX HEJIMHENHOCTEHN, UCCIIEIOBAHNE U
ONTUMM3AIMS HACTPOEK ISl TUHEHHBIX UM HETMHEHHBIX
perysaTopoB. BBeieHue B UNCI0 ONTUMHU3UPYEMBIX
HACTPOEYHBIX [TaPAMETPOB, UMEIOLINXCS B COCTABE
pEAIBHBIX PETYJIATOPOB, HEIMHENHBIX 2JIEMEHTOB
peryynaTopoB (HanpuMep, MUHUMAaNbHAsL JUIUTEIbHOCTh
umiynbcea ais WM [tumn wim ckopocts UM SUM) n
coBMecTtHOe ¢ kp u ku onpenenenue nx onTuMaIbHBIX
3HaueHui. PacyeT onTUManbHbBIX 3HaYEHU HaCTPOEUHBIX
MapaMeTPOB PETYIATOPOB Ul Pa3INMUHbIX, YCTAHOBIEHHBIX
3HA4YEeHUH MapaMeTpoB HEMMHEHHOCTEH B 00beKTe
PEryJIMPOBAaHUS U B PETYIIATOPE C AaTbHEHIIINM
MOCTPOCHHEM TPapUKOB 3aBUCUMOCTEH MoKa3aTesei paboThl
ACP ot 3Ha4eHHs MapameTpa UccieayeMOoil HETUHEHHOCTH.
Cozlanne MMUTAalMOHHBIX MOZENIEN — MaTEMaTHUECKHUX
MHCTPYMEHTOB I UCCIIEIOBaHMs KauecTBa padOThI
NEPCIIEKTUBHBIX AJITOPUTMOB U YCTPONCTB ONITUMAJIBHOTO U
aJIaNTUBHOTO YIPaBJIEHMs CTATUYECKUMH U TUHAMHYECKUMHU




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

00BEKTaMu yIIpaBJICHUS

AnHOTarmu paboyux MporpaMM AUCHUIUIMH (MOYJICH) peACcTaBIeHbI B IPHIOKeHHH b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nndopmanus o0 mOpakTHUYECKOW MOATOTOBKE B CTPYKTYpE  JOIMOJIHUTEIBHON
00pa30BaTeNbHON MPOTrPaMMEI MPEACTABIICHA B TIPUIIOKeHHE B.

B pamkax y4yeOHOro IulaHa JIONOJIHUTENbHOM 0Opa3oBaTEeNbHOM  MPOrpaMMbl
UCHOJB3YIOTCS TPaJUIMOHHbIE OOpa30oBaTelbHbIE TEXHOJOTHMHM, a TakKXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Ta0muma 5
XapakTeprucTuKa 00pa3oBaTeIbHON TEXHOJOTUU

HaumenoBanue KpaTkas xapaktepuctuka

Jomaninee 3aganue | CiymaTesnsiM npeaiaracTcs 3aKpenuTh MOJIydeHHbIC 3HAHUS 110 TEME
ITyTEM BBITIOJHEHHUS TIOJYYEHHOTO 3aJ]aHUsI CAMOCTOSTEIILHO C
MOCJICAYIOIIUM Pa300pOM BEPHOTO PELICHUSI.

5. OOEHOYHBIE U METOAUYECKHUE MATEPHAJIBI 1JI1 KOHTPOJIA
OCBOEHMSA PE3YJIBTATOB OBYYEHUSA

5.1. Tekymuii KOHTPOJIb

Texkymuil KOHTPOJIb IPOBOJUTCS B COOTBETCTBHUU C XAPAKTEPUCTHKAMU KOHTPOJBHBIX
3aaHuii U npenactasieH B Tabnuie 1 npunoxxenus I

5.2. IlpomeskyTOUHAsA aTTECTALMS

[TpomexyTouHas aTTecTalys Mo MporpaMMme MpoBOIUTCS B (hopme 3auera, IK3aMEeHa UITU
OoT4yeTa O CTWKHPOBKE B COOTBETCTBMU C YYEOHBIM TIUIAHOM. XAapaKTEPUCTHKA 3aJaHUN
npencrasieHa B Tabnuie 2 npunoxkenus I

5.3. Utorosas arrecranus
HtoroBas arrectanus TO TporpamMme MNpoBOAWTCS B (opMme umoeosoco 3auema.
XapakTepucTrKa 3aaHui mpeacrasiena Taomuie 3 mpunoxenus [

5.4. He3aBuCHMBIH KOHTPOJIb Ka4eCcTBa 00y4eHH s
[lopsmox  He3aBUCHMMOM  OIIEHKM KauyecTBa JIOMOJHUTEIbHOW  00pa3oBaTEbHOMN
IIPOrpaMMBbI NIPEACTABIIEH B IPUIIOKEHUU [




6. OPTAHUBAIIMOHHO-NIEJAT'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE 00ecIiedeHue

a) mureparypa HTb MOU:

1. Tapacuk, B. II. MaremaTiueckoe MOJCIMPOBAHHE TEXHUYECKUX CHCTEM : YUEOHHK
JUTsl TEXHUYECKUX crienrainbHocTeit By3oB / B. I1. Tapacuk . — MH. : u3aiin I1PO, 1997 . — 640
c. — (Yuenniit. Unxenep. Ctynent. Yuammuiics ) : 44.80 ..

0) mureparypa ObC u B/I;

1. AugpromnH A.B. , Cabanun B.P. , Cmupuos H.M. - "Vnpasinenue u MHHOBaTHKa B
terodHepretuke", 3narenscTBo: "U3natensckuii mom MOU", Mocksa, 2016 - (392 c.)
http://e.lanbook.com/books/element.php?pll_id=72310.

B) ucnoiab3zyembie IbC:

He npedycmompeno

6.2. KagpoBoe o0ecnieuenue

Jnst  peanuzanuu  JOMOJHUTENBHOM 00pa3oBaTeIbHOM MPOrpaMMbl  MPUBIIEKAIOTCA
MpernojaBaTesid U3 4YUclia MTaTHBIX Hay4dyHo-meaarornyeckux pabotnukos ®I'bBOY BO «HUY
«MDBW» wu numa, npencrtaBuTeNd paboTojaTenel wWiM  OoOBeIUHEHUN paboTomaTelei.
Nudopmanus o kaapoBoM oOOeCHeUeHUH TOTOTHUTENbHOM 00pa3oBaTeNnbHON MPOrpaMMBI
IIpeACTaBJIeHA B IPHJIOKeHUH /1.

CBenmeHuss O  PYKOBOAWUTENE  JOMOJHUTEIHHOW  0Opa3oBATENbHOM  MPOTPaMMBI
MpeACTaBiIeHbI B puioxkenue E.

6.3. ®unancoBoe odecneyeHue

[Imam pacxomoB W pacyer OOOCHOBaHHMS CTOMMOCTH TIO  JOMOJHUTEIBHON
00pa30BaTeNbHOM MPOrpaMMe MIPEICTaBICHBI B puiiokeHue XK.

OuHaHCUPOBAHHUE MPOTPAMMBI OCYIIECTBISIETCA 32 CYET JTUYHBIX CPEJICTB CIyIIaTesei
WK 3aKa34uKOB, IIO HaHpaBJ'IeHI/IIO KOTOpI)IX HpOBOI[I/ITCﬂ 06y‘I€HI/IC. B Ka4deCTBC 3aKa3duKa
MOTYT BBICTyHaTh pabOTOAaTenu, yHHUBEPCUTETHl (B ToM uymcie MOMW), rocymapcTBEHHBIC
CTPYKTYPBI M TPOYHE YIACTHUKH 00pa30BaTEIIFHOTO PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecrieyeHue

MarepHuaabHO-TEXHUUECKUE YCIIOBHUS pead3aluu JONOJHUTENBbHOM 00pazoBaTeIbHOM
IporpamMMel npeacrasieHsl B [Ipunoxenun 3.

Kanennpapueiii rpaguk ydeOHOro mporiecca pazpabaThIBaeTCsl ¢ y4eTOM TpeOOBaHHMM K
KauecTBy OCBOE€HMs U 1o 3ampocam oOyudaromuxcsi (IIpunoxenune WN). Pacnucanue 3anaruit
pa3pabaTbIBaeTCs Ha KAKAYIO peaIn3yeMylo IPOrpaMMy.

JIMCT U3MEHEHM (AKTYAJIM3ALIAN)



No /it Coneprxkanne U3MEHEHHUS (aKTyaTu3alix ) Jlata yTBepKJIeHUS] N3MEHECHUI

1 IIporpamMMma yTBepxkieHa 11.01.2023
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOHHTeHB o CseneHva o snagensuye L3N M3K C B
00pa3oBaTeNbHOMI Cr— Ty#os CB. -B.
HpOFpaMMBI WUaeHTudMKaTOp Rd88495da-GuzhovsSV-ecd93f0e Fy}KOB




