degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAaANOTEeXHUKHN U KOMIIBIOTEPHBIX
TEeXHOJIOrui

E.A. Beasinko

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CucTeMbl aBTOMaTHYCCKOTO YHOpaBJICHUA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: Pa):[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paaronokamnuy, yrpasieHus 1 HHOOPMATUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

JI.B. KonecHuKoB, KaHJ. TeXH. HayK, CTApPIINNA HAyYHBIH COTPYIHUK, JOLEHT
S.N. Manamko, n-p TEXH. HayK, JOLIEHT, JJOLEHT

[Iporpamma obcyxieHa Ha 3acefjanni Kadenpsl paaroIoKaliy, yrpasieHus 1 nHpopmaTuku 26.04.2021



AHHOTANMA
[Iporpamma conepUT OCHOBHBIE IOHSATHUS TEOPUHU CHCTEM aBToMarnyeckoro ynpasienus (CAY):
Omnpenenennie CAY, moCTaHOBKY 3ajad aHajin3a M CHHTE3a, KPUTEpPUM KauecTBa, NPUHIUNBL JlaeTcs
knaccuuxanus CAY. [IpuBoastcs MeToapl Mcciael0BaHus, 00OCHOBBIBACTCS! HUCIIOJIb30BAaHUE ONEPATOPHOTO
MEeToJa MJI1 JIMHEHHBIX CHUCTeM. PaccMmarpuBaeTcsi 4acTOTHBIM IOAXOHN K HccienoBaHusM. IIpuBomsarcs
KPUTEPUH YCTOMYMBOCTA M OOOCHOBBIBAIOTCS 3alachl yCTOMUMBOCTU. [IpUBOASTCS OLIGHKHM IWHAMHYECKOTO
KauyecTBa M (IIOKTYallMOHHBIX OMIMOOK cucTeM. Ha OCHOBE CHEKTpaJbHOTO IOIXOAA PacCMaTpHBACTCS
(hopMHpOBaHKE KOHTYpa YIpPaBICHHUS PAaKEThl MPH IOJIETe OTHOCHTEILHO OMOPHOW TPAaeKTOPHUH WU METO.
CaMOHaBE/ICHUsI.
[Iporpamma BKJIIOUAET TEOPUIO UMITYIbCHBIX U M(GpoBbIXx CAY. PaccMaTpuBaeTcsi MareMaTndecKuil anmapar
z-npeoOpazoBanus. [lpuBoaarcs mnepenaroynble (YHKUMHM M YACTOTHBIE XapaKTEPUCTHUKH AMCKPETHBIX
cucreM. PaccMarpuBaeTcsi MPOXOKACHUE CIIyYalHbIX CUTHAJIOB Yepe3 JMHEHHYIO JUCKPETHYIO cucteMy. JlaH
MpHUMep pacyeTa JUCIIEPCUX CUTHaIa Ha BbIXofie yriioBoro kontypa I'CH.
[IpuBOIUTCS METOA CTATUCTHUYECKOM JIMHEAPU3ALUN HETMHEHHBIX CUCTEM.
O00cHOBBIBaeTCS METOA MaTeMaTHUECKOro MoaenupoBanus npu uccienoannu CAY. IlpuBenena meronuka
pa3paboTKU CIIOKHBIX MaTEMaTHUECKUX MOIETIEH.
[IpuBonutcs npouenypa ¢unsrpoB Kanmana n Kanmana-berocu. PaccmarpuBaetcs 3aada uaeHTHQUKALINN.
[MpuBonuTcst mpumep 0OpabOTKH PaHONOKAIIMOHHOW HH(OpMAIMK TPU COMPOBOXKICHUH OaUIMCTHYECKOTO
00beKTa.

1. leau u 3apa4u

eap AUCUMNIMHBI

OCBOCHHE CTYIEHTaMHU 3HAHUI TEOPHU CHCTEM AaBTOMATHYECKOTO YIPABICHHS, M3YYEHHE METOIO0B
HCCIIeJOBAaHMS, Pa3padOTKH U MPAKTUYECKOTO TPUMEHEHHUS.

3agauu AU CHUILIHHBI

. ¢dbopmupoBaHre 0a30BbIX 3HAHUK W OOMIMX MPHHIMIOB TEOPHUU CHCTEM aBTOMATHYECKOTO
ynpasienus (CAY);

* o0ydeHHe CTYIEHTOB pa3paboTKe MpOorpamMMHO-aJuIropuTMu4eckoro obecnieuenus CAY, B umcie
HaBEJCHUSI COBPeMEHHBIX 3YP M CONpOBOXKAEHUS BO3AYIIHBIX OOBEKTOB MHOTO()YHKIMOHAIEHBIMH
PJIC;

* o0ydeHue cTylIeHTOB poeKTHpoBanuio CAY.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3TaIlbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN MOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 Criocoben aHanM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB




OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HAThb!
[1 mecrto u poas CAY B TeXHHKE;
[J coBpeMmeHHbIe Tpobiembl Teopuu CAY;
[l mMareMaTHYecKue MOJEIH COBPEMEHHBIX CHCTEM aBTOMAaTUYECKOTO yNPaBJICHNUS;
[J ocCHOBHBIE 3aKOHBI IpoekTHpoBaHus CAY;
[l HOBeHWIINE JOCTHKEHHS B pa3pabOTKe CHCTEM aBTOMAaTH4ECKOTO YIPaBICHHUS.
yMeTh

3¢ (GEKTUBHO UCIIOIB30BaTh Ha MPAKTUKE 3aKOHBI, MOHATHUS, CY>KICHHS, YMO3AKITIOUCHHS,;

OIIpeNIeNIATh IPEUMYIIECTBA U HEJOCTATKU Pa3IMUHbIX METOA0B IIpoekTHpoBanus CAY;

MIPOBOANTH CTAaTUCTHUECKOE MOAEINPOBAHHUE;

abcTparnpoBarbCsi OT HECYIIECTBCHHBIX SBJICHUH NpU pa3paboTke MaTeMaTH4ecKuX Mojenei

CIIO)KHBIX CHCTEM;
[J maHMpOBATh ONTHUMAJIBHOE IPOBEIEHUE MATEMAaTUUECKOI'O U HATypHOTO SKCIIEPUMEHTA.

BJIaJIETh:
[l njaHupoBaHUEM, 0OpabOTKOHM pe3ynbTaToB MaTeMaTH4eCKOro MOAEIMPOBAHMSA M OpraHM3aIlH
HaATypHBIX paboT;
[J HaBBIKAMH CaMOCTOSTEILHON paboThl U HTEpHETE;
[0 TtexHonorueit pazpadborok CAY # UX NPOrpaMMHO-AITOPUTMHUUECKUM 00€CIECUCHUEM.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Beenenune B TEOPHIO CUCTEM
| aBTomarnueckoro ympasienus (CAY). ) )
[MpuHIHTTBL ABTOMAaTHYECKOTO
ynpaBiIeHUs
Jluneapuzanust CAY. IlpeoOpazoBanue
2 Jlanmnaca. Ilepegarounble QyHKOMH U 2 2
CTPYKTYPHBIE CXEMBI.
3 YacToTHBIH TOAXON K HCCIEIOBAHUIO ) )
CAYV.
4 Kpurepun ycroitunBoctu CAY. 2 2
5 Ouenka AMHAMUIECKOTO  KaiecTsa ) )
YIpaBJICHUS aBTOMAaTHUECKOW CHCTEMBI.




[IpoxoxkneHnue ciry4ailHbIX IPOLIECCOB
qyepes JIUHEHHbIE CTallMOHApHBIC
6 CUCTEMBL. [Ipumepsr pacdeToB 2 2
XapaKTEepUCTHK CIyYalHBIX MPOLECCOB
Ha BbIxone CAYV.

B3anmuble KOppenInuOHHbIE (YHKINU H
CHEKTPAJIbHBIE INIOTHOCTH.

AHanuTHYeCKUil crmoco0 BBIYMCICHUS
8 TUCHIEpCUH  CIIy4ailHoro  mpolecca. 2 2
dopmupyrommii GUIBTP.

NmnynscHbIe 3 U poBLIC
9 aBTOMAaTUYECKUE CHUCTEMBI. 2 2
MareMarndeckuil anmnapar.

Hepe;[aTquHe n  BCCOBBIC (1)YHKLII/II/I

10 2 2
HUMILYJIbCHBIX CUCTEM.

1 YacTtoTHble  METOABI  MCCIENOBAHUSA ) )
HUMITYJIbCHBIX CHCTEM.

12 OneHka CTaTUCTHYECKUX XaPAKTEPUCTUK ) )
JUCKPETHBIX CUCTEM.

13 Meron VCTaTI/ICTI/I‘{eCKOI‘/'I JIMHEapU3auuu ) )
HEJIMHEHHBIX CUCTEM.
Merton MaTeMaTu4ecKoro

14  |MomenupoBaHHS NpPU  HUCCIEJOBAHHUU 2 2
CAY.
OmIbTp Kanmana. Ounstp

15 Kanmana-brrocn. Pemenne 3a7auM 2 2
WH/ICHTU(UKAIIHN.

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 7 (OceHnuii)

1. Beenenue B Teopuio cucteM aBromarndeckoro ynpasieHus (CAY). [IpuHIunBl aBTOMaTHYECKOTO
yIpaBJIeHUs

Omnpenenenrie aBTOMaTMYECKOTO YIPABJISIONIETO yCTpoiicTBa. 3amaun aHanu3a W cuHte3a CAYV.
Kputepun kauectBa: TOUHOCTbH, ObICTpOAEHCTBHE U Ap. [IpHHIMIBI aBTOMAaTH4YECKOTrO YIpPaBICHHUS.
VrpaBneHue B pa30MKHYTOM KOHTYpeE, YIpaBJI€HHE B 3aMKHYTOM KOHType (IpUHIMI O0OpaTHOMN
cBs13u). KoMOMHMpOBaHHBIA MeTOn ynpaBieHus. [IpuHIMIbl agantanuy, MakCuMyMa MHQOpMaLu,
CYTIEpIIO3UIH Jist TuHEHHbIX cucteM. Kimaccudukarust CAY.

2. Jluneapuzanus CAY. [IpeobpazoBanue Jlamnaca. [Tepenarounbie GyHKIIUN U CTPYKTYPHBIE CXEMBI.

Jluneapuzanusi CTAaTHCTUYECKHX XapaKTEPUCTHK W JuQQepeHInanbHbpIX ypaBHeHUA. JInHEiHbIe
muddepeHanbHbe ypaBHeHUs U UX petnenus. Kopuesoii kpurepuii ycroitunBoctu CAY. Ilpsmoe
u obparHoe npeoOpazoBanue Jlamnaca. OcHOBHbIE TeopeMbl npeoOpaszoBanus Jlamnaca. ITpumepst
npeobpazosanuil Jlammaca. Ilepenatounbie QyHKIMM M CTPYKTYPHBIE CXEMBbl KauecTBa: TOUHOCTb,
obicTponeiictBue u ap. IIpuHIMOBI aBTOMATHYECKOTO YINPABICHUS. YIPaBICHHE B Pa3OMKHYTOM
KOHTYp€, YIPaBJeHHE B 3aMKHYTOM KOHType (IPUHLUI 00paTHOH cBsi3n). KoMOMHUPOBaHHBIA METOA
ynpasnenus. [IpuHIMIBL agantanuy, MakcuMyMa HH(QOpMalWu, CyHNEpPHO3UIMU JUIS JIMHEWHBIX
cuctem. Kimaccuduxammst CAY.

3. YacroTHbIN ntoaxo K ucciienoBanuio CAY.




Ilepexon oT auddepeHManbHBIX ypaBHEHUH K YaCTOTHBIM XapaKTepucTHKaM. YacToTHbIE
XapaKTePUCTHKH CTAIMOHAPHBIX JIMHEHHBIX cucTeM. JlorapudMuieckie 4acTOTHBIE XapaKTePUCTUKH
TUMOBBIX JUHAMHUYCCKUX 3BEHBEB: OE3MHEPLHOHHOTO YCHIHUTEIBHOIO, An((epeHnnansHoro,
WHTETPUPYIOIIETO, WHEPIIMOHHOTO, KOJIeOaTENHHOTO, (dhopcupyromero, (dhopcupyromero
KO0JI1€0aTeIbHOTO, «YUCTOTOY» 3aIla3/IbIBaHus.

4. Kpurepun yctoriuuBoct CAY.

[TonsiTe ycTolM4MBOCTH JWHEHHBIX CcTanuoHapHbIX cucrteM. Kpurtepun [I'ypBuna. Ilpunanun
aprymenTa. Kputepun Muxaiinosa. Kpurepun HaiikBucra-Muxaiinosa. l'ogorpadsl nepenarouHbix
¢ynknuid. [Ipumepbl YCTOWYHMBBIX W HEYCTOHYMBBIX CHUCTEM. AHAIN3 YCTOWYHMBOCTH YaCTOTHBIMU
MetopaMu. OIlLlEHKa yCTOMYMBOCTH 3aMKHYTBIX CHUCTEM 110 JIOTApU(PMUYECKUM HYaCTOTHBIM
XapaKTEPUCTUKAM PA30MKHYTBIX CUCTEM. 3alachl yCTOHUUBOCTH.

5. OueHka TUHAMHYECKOT0 KaueCTBa yIpaBIeHHUs] aBTOMATUYECKOW CHCTEMBI.

Bpemennbie xapakrepuctuku CAY. BecoBble (QyHKINHM, TEpeXOIHbIE MPOIECCHl. XapaKTePUCTUKU
nepexoqHoro mporecca. JuHamuueckue ommOku. Koadgdummentsl ommbOok. Cratuctudeckue u
acraTmyeckue cucTeMbl. [Ipumep GopmMHupoBaHHs KOHTYpa yIPaBICHUS PAKETOM.

6. IIpoxokaeHue ciay4alHbBIX MPOLIECCOB dYepe3 JIMHEHHble CTalMoHapHble cucTembl. [Ipumepsl
pacyeToB XapaKTepUCTUK CIy4YalHBIX MpolieccoB Ha Bbixone CAY.

CayyaiiHble IPOLECCH] U MX XapaKTEPUCTUKU. 3aKOHbI paclpeseieHus. Maremaruueckue oKuaaHus,
JHCTIEPCUU U CpEeHEKBaJpaTHyecKue oTKIoHeHu. D dextuBHas monoca npomyckanus CAY.
Pacuer xapakTepucTUK cly4yailHBIX mpoueccoB Ha Bbixoge auddeprumaropa K-ro mnopsaxa.
[TpoxoxaeHue 6enoro myma 4yepe3 pe3OHAHCHYIO CHCTEMY, Yepe3 «OKHO» Ha CPEIHUX YacToTax,
4yepe3 HHU3KOYACTOTHOE «OKHO», Yepe3 HHEPLUUOHHOE 3BEHO. IIpoXokaeHue CTalnoHapHOTO
CIIy4aifHOTO TAPMOHHYECKOTO BO3JICHCTBYS U MOCTOSTHHON CITydaitHON QyHKITUH.

7. B3auMHBIe KOppESIIUOHHBIE (PYHKIINU U CIIEKTPAJIbHbIE INIOTHOCTH.

KoppensiuoHHsle U B3aUMHO KOppesiinoHHbIe QyHKIMU. CHeKTpaabHble MIIOTHOCTU. CBs3b MEXKIY
MaTeMaTHYeCKUMH OXUAAHUSAMH BXOAHOTO W BbIxogHOro mpoueccoB CAY. Cps3p Mexay
KOPPEISAIUOHHBIMUA ~ (QYHKIMSAMH M CHEKTPAJIBHBIMH IUIOTHOCTSIMH BXOJHOTO U BBIXOJHOTO
IIPOLIECCOB.

3aBUCHMOCTDh B3aUMHON KOPPEJISILMOHHOW (PYHKIMHM BBIXOAHBIX IMPOLECCOB OT KOPPESLHOHHON
(GyHKIIMK BXOIHOTO Ipolecca. 3aBUCUMOCTh B3aUMHOM CIIEKTPaIbHON IJIOTHOCTH OT CIIEKTPATbHON
IUIOTHOCTH BO3JCHCTBUS. 3aBUCHUMOCTh B3aUMHON KOPPEJSILMOHHOM (YHKIMH M CIEKTpajbHas
IUIOTHOCTh NPOU3BOAHBIX YCTAHOBMBILIETOCS CilydalHOro mpoiecca. B3auMHble KOppesLMOHHAs
(YHKUUS ¥ CTIEKTpaibHAas IFIOTHOCTH BXOJHOTO M BBIXOAHOTO Mpolecca.

8. AHajuTHYECKHMH CIOCO0 BBIYUCIEHHUS AWUCIEPCUU CilydailHOro mponecca. DopMupyromumi
GuIbTp.

JIoCTOMHCTBA aHATUTUICCKUX METO/IOB OIIPE/ICIICHUS JIUCTIEPCHU BBIXOHBIX MpoIieccoB. TabnuyHbIe
UHTETpadbl [Jis BBIUKCICHUA JAUCHEPCUU. BBIYUCICHUE JTUCIIEPCUU OTKJIOHEHHUS BBIXOJHOTO
npouecca oT BxomHoro. OmpeneneHue AUCIIEPCHH YCTAHOBHBIIETOCS BBIXOJHOTO IIpoliecca B
CUCTeMe, SKBUBAJICHTHOH KoseOaTelbHOMY 3BeHy. DopMupyrommii GuisTp.

9. HMHy.]IBCHLIe n I_[I/I(l)pOBBIe aBTOMaTUYECKHE CUCTEMBI. MaTeMaTHdeCKui arrapar.

Omnpenenenne JUHEHHOM CHCTEMBI HMITYJbCHOTO peEryiupoBaHus. Pemeruarbie ¢QyHKUUU.
PasnoctHble ypaBHeHus. [luckperHoe npeodpazoBanue Jlamnaca, Z-nipeoOpazoBaHue.

Teopema 3ama3npiBaHusi U OlepexeHus. Teopema 00 yMHOXEHHMHM OpWUTHMHAjIa Ha JKCIIOHEHTY.
Nzobpakenune pasHocteil. TeopeMbl 0 KOHEUHOM M HA4YallbHOM 3Ha4eHUsX. M300paxkeHue CBEpTKH
(GyHKUIUH.



10. Ilepenarouynblie ¥ BecoBble (DYHKIIUH UMITYJIbCHBIX CUCTEM.

[lpuBenennass BecoBass (YHKIUS HENPEPBIBHOW YacTH C DKCTPANOJSALUEH. TpUBEICHHAS
nepearoyHas (QyHKIUs. DKCTPanojsaTop HyJaeBoro mopsaka. OOmas dopmyna s OnpeacieHHs
nepeaaToyHoll QyHKIMH pa3oMKHYTOW UMITYIbCHON cucteMbl. [lepenarounbie QyHKIIMA 3aMKHYTHIX
HMITYJIbCHBIX CUCTEM.

11. YactoTHBIC MCTOAbI UCCICAOBAHUA UMITYJIbCHBIX CUCTCM.

YacrorHble mnepenaroyHble (YHKIMM JTUCKPETHBIX cUCTeM. [lceBZoYacTOTBI: OTHOCUTENbHAas |
a0OcomoTHast. YCTOHUMBOCTh U Ka4eCTBO JIMHEAPU3UPOBAHHBIX IIU(PPOBBIX aBTOMATHYECKUX CHCTEM.
Koaddunumentsr ommbok. CBsi3p MEXAY CHEKTPaTbHON IJIOTHOCTBIO PEHIETYATOro IMpoLecca U
KOppeJSIMOHHON QyHKIUEH. PacueT nucnepcuy EHTPUPOBAHHOTO IMCKPETHOTO TIpoIiecca.

12. OrneHKa CTaTUCTUYECKUX XaPAKTEPUCTUK TUCKPETHBIX CHCTEM.

OmnpeneneHue KOPPETSALMOHHONW (PYHKIMH BBIXOAHOTO curHana. OmnpesneneHue CHeKTPaIbHOM
IUIOTHOCTH BBIXOAHOTO CHTHAla dYepe3 CIEKTPaJbHYI0 IUIOTHOCTH BXOHHOro. OmpeneneHue
JUCIIEPCUM BBIXOJHOI'O CUTHAJA Yepe3 CIEKTPaIbHYIO IIJIOTHOCTh BXOIHOIO CHUIHAJA U YaCTOTHYIO
nepeaaToyHyIo (YHKLIUIO CUCTEMBL.

13. MeToJ CTaTUCTUYECKOM JIMHEAPU3aLUH HETMHEUHBIX CUCTEM.

Kpurepun cTaTUCTHYECKOTO COOTBETCTBHS IO CPEOHEMY 3HAYEHHIO M CPENHEKBAaJApPaTHUECKOMY
OTKJIOHEeHUI0. Kputepuil CcTarucTUYeckoro COOTBETCTBHS II0 MHHHUMYMY CPEIHETO 3HAuCHUs
KBaJpara pa3HMLBl UCTUHHOW W ammpoKcHUMHupytomeid (QyHkiuu. /[oka3arenbcTBO JOCTaTOYHOCTH
HEOOXOAMMBIX YCIIOBUIM KpUTEpHUS MHUHUMyMa CpefHero 3HadeHus. PopMyibHbIE COOTHOIICHHS IS
pacueTa k03(h(HULIMEHTOB aNMPOKCUMALINH.

14. MeTon MareMaTn4ecKoro MOJASINPOBaHUs pH ucciegoBanun CAY.

Ornpenenenne Mozenu. JJ0OCTOMHCTBAa METOa MOACIUPOBAHMS U €ro HepocTaTku. OCHOBHBIE 3a/1a4K
MozaenupoBanus. Paspaborka anroputmoB ynpasieHus U napamerpoB CAY. OneHka moka3zareneit
KayecTBa CHCTEMBbI. Vcronbp30BaHue MOJieNiel B HaIaJIKe anmaparypbl U IpH 00yYeHUH OIepaTopoB
Ha TpeHaxepax. Pa3paborka momenu. Pa3paboTka TEeXHHMYECKOTO 3aJaHMS HAa MaTeMaTHYeCKyro
Mojenb. CocraBieHue CTPYKTYpHOU cxeMbl Mojenu. Pa3OueHre moaenu Ha Onoku. BeiObop si3bika
POrPaMMHUPOBAHHS U IIEPCOHANBHBIX KOMITBIOTEPOB.

15. ®unsrp Kanmana. ®unstp Kanmana-betocu. Pemenune 3agaun nHACHTUDUKALTAH.

OneHuBaHue MapaMeTpPOB METOJOM HAaMMEHBIIMX KBaaparoB. OnrumanbHas QUIbTpanus Ui
OZIHOIIATOBBIX HpolueccopoB. MHoromarosas GuiabTpanus. YpaBHEHHsI ONTHMANbHON (GuibTpanyun
Kanmana. ®@unprpanus aias HelMMHEHHOro ciydas. Pemenue 3amad mAaeHTU(UKAUMH C HOMOIIBIO
¢unbTpa Kanmana.

[locTanoBka 3ajadn A7l HEMPEPBIBHOTO citydast. [lomydenue pemweHust Ui HenpepbIBHOTO (PUiIbTpa
Kanvana-belocu ¢ mOMOIIbIO TPENENTbHOrO Iepexofa. YpaBHEHHE JKCTpanossiiuu. Ounbtp
Kanmana-berocu a1t HelMMHEUHOTO ciry4ast.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. BeposiTHOCTHBIH aHaM3 crcTeM aproMarnyeckoro ynpasienus [Teker] : B 2-x T./H. A. Jlupmun, B.
H. Ilyraues, -M., CoBerckoe paano, 1963

2. JIluneiinble aBTOMaTHYecKue cucteMsl [ Tekcr] : (31eMeHThl TeOpUH, METO/BI pacueTa U CIIPaBOYHBIN
Marepuan : y4. nocobus ais Bry30B / . M. Makapos, b. M. MeHckuii .— M. : MamumHocTpoeHue,
1977 .— 464 c.

3. Mammnoctpoenue. Duuukinonenus. T. 1+-4 Apromaruueckoe ynpasienue. Teopus. Penaktopsr E.A.
®denocos, K.C. Konecuukos, 2000 1.

JomnonHutenbpHas auTeparypa
1. [lpuknagHas TeOpHus ONTUMAIBHOTO yrpaBieHus. ONTUMH3AINS, OlIEHKa U yrpasieHue [Tekcrt]/A.
Bpatiicon, Xo FO-1lu , nep. ¢ aarn. 3. M. Makamosa, 1O. I1. IlnorHukoBa oy pea. A. M. Jletosa, -M.,
Mup, 1972
2. Teopust aBTOMaTHUYECKOTO PEryIUPOBAHUS, OCHOBaHHAsl Ha yacTOTHBIX Metonax [Texkcr]/H. T.
Ky3oBkoB, -M., O6oponrus, 1960
3. Llndpossie aBromatnueckue cucremsl [Texct]/B. A. Becekepckuii, -M., Hayka, 1976
4. Maremarnueckas Teopus ontuManbHbIX mporeccoB [Texct]/JI. C. [lortpsrun, -M., Hayka, 1976

5. IlpoextupoBanue 3eHUTHBIX ynpasisieMmbix pakeT. [lox penaknueit U.C. I'ony6esa, B.I. Ceetosa.
Mockaa, uznarensctso MAH, 1999 r.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/ — snekrponHas Oubnnorexa dusrexa
2. http://www.edu.ru — ¢penepanpbIii TopTan «Poccuiickoe oOpa3zoBaHue.
3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MynbruMeniiHbIe TEXHOIOTHH, Tipe3eHTaru PowerPoint.
9. MeTonuyeckune yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO U CHUILIHHBI (MOXYJIs)

VYenemHoe ocBoeHHe Kypca «CHCTEMBI aBTOMAaTHYECKOTO yNpaBJeHUs» TpebyeT OOoJbIIoi
CaMOCTOSTEIILHON pabOoThI CTyACHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHUE PEKOMEHIOBAHHOM JIUTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKIIUH, Y4eOHO! 1 HaydyHOU TUTepaType);
— peleHue 3a1a4, MPeiaraeéMbpIX CTYyJICHTaM Ha JICKIUSX,

— TIOAITOTOBKY K KOHTPOJILHBIM, CAMOCTOATEIHLHBIM PaboTaM U TeCTaM.

PyKOBOJACTBO W KOHTPOJIb 32 CaMOCTOSITEILHOW pPabOTOM CTYIEHTa OCYINECTBISICTCS B PE3yNbTare
WHJIMBUIYaJIbHBIX KOHCYJIbTAIIUH.

IMokaszareseM BiajcHUsS MaTepPUAIOM CIY)KUT YMEHHE CTABUTh M pemiarh 3aaadn. Jns hopmupoBanus
YMEHUsI TIPUMEHSTh TEOPSTUYCCKUE 3HAHMS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO peliaTh KaKk MOXKHO
OoJIblIIE 3a/ad4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paauonokanuy, yrpasieHus 1 HHOOPMATUKH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH
PaspaGorunkm:

JI.B. KonecHuKoB, KaHJ. TeXH. HayK, CTApPIINNA HAyYHBIH COTPYIHHUK, JOLEHT
S.N. Manamko, n-p TEXH. HayK, JOLIEHT, JJOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare nzyueHus AuciMIUIMHBL « CHCTEMBI aBTOMAaTHYECKOTO YIIPABICHUS 00yUaroIuiics JOKeH:

3HATh:
[1 wmecro u poas CAY B TeXHHKE;
[J coBpeMmeHHbIE Tpobiembl Teopuu CAY;
[l mMareMaTHYecKue MOJEIH COBPEMEHHBIX CHCTEM aBTOMATHYECKOTO yIPaBJICHUS;
[J OoCHOBHBIE 3aKOHBI IpoeKTHpoBanus CAY;
[/ HOBeHWIINE JOCTHKEHHS B pa3pabOTKe CHCTEM aBTOMAaTH4ECKOTO YIPaBICHHUS.

3¢ (GEKTUBHO UCTIOIB30BaTh HAa MPAKTHKE 3aKOHBI, MOHATHUS, CY>KICHHS, YMO3AKITIOUCHHS,;

OIIpeNIeNIATh IPEUMYIIECTBA U HEJOCTATKU Pa3IMYHbIX METOA0B IIpoekTHpoBanus CAY;

[IPOBOANTH CTAaTUCTHUECKOE MOAEINPOBAHHUE;

abcTparnpoBarbCsl OT HECYIIECTBCHHBIX SBJICHUH NpU pa3paboTke MaTeMaTH4ecKuX Mopjenei

CIIO)KHBIX CHCTEM;
[J maHMpOBATh ONTHUMAJIBHOE IIPOBEIEHUE MATEMAaTUUECKOI'O U HATypHOTO SKCIIEPUMEHTA.

BJIaJeTh:
[l njaHupoBaHUEM, 0OpabOTKOHM pe3ylbTaToB MaTeMaTH4eCKOro MOAEIMPOBAHMSA M OpraHH3aIMH
HaTypHBIX paboT;
[J HaBBIKAMH CaMOCTOSTEILHON pa0boThl U HTEpHETE;
[0 TtexHonorueit pazpadborok CAY # UX NPOrpaMMHO-AITOPUTMHUUECKUM 00€CIECUCHUEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




Texyuuii KOHTPOJIb
3a ceMecTp Kax/10My CTyACHTY IIPEJIaraeTcs BhIIIOJHUTh HHAUBUYaIbHbII IPOEKT:
3a 7-i cemecTp «DOPMUPOBAHUE KOHTYPA YIIPABIEHUS 36HUTHON PAKETHD?,

B npoekre 3a 7-if cemecTp TpeOyeTcst ONpeaenuTb B COOTBETCTBUN C MHINUBHIYaIbHBIMU HCXOIXHBIMH
JAHHBIMH:

[IpuHIMTINAIEHYIO CTPYKTYPHYIO CXeMY KOHTYpa ympaBlieHUs. ACTaTU3M KOHTYDA.
[lepenarouynsie GpyHKIMHM PA3OMKHYTOTO U 3aMKHYTOTO KOHTYDA.

Koaddurmentsr ommbok CO, C1, C2, C3.

N306pa3uth norapupMudecKre 4acTOTHBIE XapaKTEPUCTUKN PAa30MKHYTOTO KOHTYpA.
Onpenenuts 3¢ HEKTUBHYIO MOJOCY MPOITYyCKAHUS

S e D=

N306pa3uTh nepexonHoi Npolecc 3aMKHYTOr0 KOHTYpa.
Pesynbrarsl paboTel HEOOXOAUMO NPEAOCTABUTH B IMCBMEHHOM BHIE J10 SK3aMEHa.

Ortuer JOJIKCH OBITH 3aKOHYCH J0 Caa4yu 5K3aMCHaA.
KadecTBO BBIITOIHEHHBIX UHAWBUAYAJIBHBIX IPOCKTOB YUUTBIBACTCA IMPU CAAYC SK3aMCHaA.



3. [lepeyeHb THNOBBIX KOHTPOJIbHBIX 3aJaHUI1, MCIOJIb3YeMbIX 1JIsl OLlEHKH 3HAHMIA,
YMEHHIi, HABbIKOB

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB /IS CAA4H IK3aMeHAa

1. Meroasl uCCIENOBAHMS CHCTEM AaBTOMATHYECKOrO YIpPaBICHUS. AHAIUTHYECKUE U
YHUCJICHHBIE METOJbI pelieHus TudepeHranbHbpIX ypaBHeHUH. YacToTHBI MeTon. Meron
MaTeMaTUYECKOT0 MOJEIUPOBAHUS (JJOCTOMHCTBA U HEAOCTATKU METO/A).

2. YacTOTHBIE XapaKTEPHCTUKU CTALMOHAPHBIX JMHEHHBIX cucteM. Jlorapudmuyeckue
YaCTOTHBIEC XapAKTEPUCTUKH.

3. Kpurepun ycroitunBoctu CAY. Kpurepuu ['ypuma, MuxaiinoBa, HaiikBucra-
MuxaitnoBa. AHaIM3 yCTOMYMBOCTH YaCTOTHBIMH METOAAMHU.

4. Ouenka pauHamuueckoro kadectBa CAY. IlepexonHble IIpoLecchl U BECOBBIE
dbyakuun. Koadduimentsr ommook.

5. [Ipoxoxaenue cirydaitHeix mpoieccoB uepe3 CAY. Pacyer xapakTepuCTUK CIIy9aiHbIX
nponeccoB Ha Beixosie CAY.

6. UmnynscHele CAY. PazHocTHbIe ypaBHeHUS. JuckpeTHble npeodpazoBanus Jlamaca,
Z-nipeoOpa3zoBanue. OCHOBHBIE TeOpeMbl Z-ipeoOpa3zoBaHUsl.

7. O6mmas ¢hopmyna Ui OpeAeICHUs IepeaaTOYHON (YHKIINN Pa30OMKHYTOU
UMIyIbCHOMU cucTembl. [lepenatounast QyHKIMS 3aMKHYTON CUCTEMBI.

8. MeTroa cTaTUCTHUECKOH JIMHEeapHu3alui HeITUHEeHHbIX cucteM. Kpurepun
CTaTHCTUYECKOTO COOTBETCTBUsI. DOPMYIbHBIE COOTHOIICHUS I pacueTa K03 PpHUireHTon
COOTBETCTBHUSI.

9. ®unptp Kanmana. Ctatuctuueckas o0paboTka u3MepeHH KOOpIuHAT
OAITMCTHYECKOTO O0BEKTa Ha OCHOBE (DUIIHTPA.

IIpumMepbl KOHTPOJIBbHBIX 3aJaAHUI:

1. Paccuurtarh cpeiHEKBaIpaTUUHOE OTKIOHEHUE BBIXOIHOTO MPOLIEcca Ha BBIXOJIE
K0JIeOaTEeIbHOTO 3B€HA MIPU BO3AEUCTBUM OENI0ro nryma.
2. Paccunrary ko3(uIMEHTH OMMOOK i 3aMKHYTOM CHCTEMBI C IEpelaTOYHOU

1 o
:] Impu BO3ACUCTBUN CHUI'HAJIA

. . K
pasoMkHyTOH (ynkimeir W(S) = = (14 T,5) (m

9(t) = gy +g,t + 217,

3. Onpenenuts opuruHain aias GyHKIuUi sin At U cos At.

4. ITocTpouTh YaCTOTHBIE XapaKTEPUCTUKHU AJIs IEpeaTOYHON (QYHKIUU

W(s) = ks,
14T, 5

IIpumepsl 3K3aMEeHAMOHHBIX OWJICTOB (3a1aHUH, TECTOB H AP. MATEPHAJIOB,
HCIOJIb3YEeMBIX JIsl IPOBEACHUA 324€Ta, IK3aMeHa):
1. AHanutudeckuil cmoco0 BBIUMCIEHUS TUCIEPCHH CIIydaifHOro mpoiiecca.
2. YacToTHBIE XapaKTePUCTHKH PA30MKHYTOH CHCTEMBI C IepeAaTOuYHON (QyHKIHEH

wWi(s) = _::—ﬁ (1+T,5)( ). 3armachkl yCTOWYHBOCTH.

1+2T5+T2 52

3. Teopema 0 KOHEUHOM 3HAYEHHUHU.
4. ®opmupyromue GUIbTPHI.



4. Kputepuu oleHNBaAHUA

Orenka

bann
Bl

Kpurepuu

OTJIMYHO

10

BricTaBnsiercs cTyaeHTy, OKa3aBlIeMy
BCECTOPOHHHE, CUCTEMAaTH3UPOBAHHBIC, TNTYOOKHE 3HAHMS
y4eOHOM POrpamMMBbl IUCUUILIAHBI, POSBIISIOMIEMY
WHTEpEC K JaHHOW MpeaMeTHO 00J1acTH,
MPOJIEMOHCTPUPOBABIIIEMY YMEHUE YBEPEHHO U TBOPUECKHU
MIPUMEHATH UX Ha TMPAKTUKE MPU PEIICHUH KOHKPETHBIX
3aj1a4, CBOOOHOE U MPAaBUILHOE 000CHOBAHHUE MTPUHSITHIX
peLICHUI.

BricTaBnsiercst CTyIeHTy, IOKa3aBILIEMY
BCECTOPOHHME, CUCTEMAaTU3UPOBAaHHbBIE, TTTyOOKHE 3HAHUS
y4eOHOM MporpaMMbl IUCIMIUIMHBI U YMEHHE YBEPEHHO
MIPUMEHSATH UX HA MPAKTUKE MPU PEIIEHUH KOHKPETHBIX
3aJa4, CBOOOAHOE U MPAaBUIbHOE 000OCHOBAHNUE MPUHSITHIX
pelIeHU.

BricTaBnsiercs CTyI€HTY, IOKa3aBLIEMY
cUCTeMaTU3UPOBaHHbIE, TTTyOOKHE 3HAaHUS Y4eOHOH
IPOrpaMMbl TUCHUIUIMHBI U YMEHHE YBEPEHHO IPUMEHSTh
UX Ha IIPAKTHKE IPU PELIEHUU KOHKPETHBIX 3aJad4,
IIPaBUJIbHOE 00OOCHOBAHUE MPUHATHIX PELICHUH, C
HEKOTOPBIMU HEJOYETAMH.

XOPpOLIO

BricTaBnsiercs CTyI€HTY, €CJIM OH TBEPAO 3HAET
MaTepuai, FPaMOTHO U 1O CYIIECTBY U3JIaraeT ero, yMeer
IIPUMEHSITh [T0JIyYE€HHbIE 3HAHUSI HAa IPAKTUKE, HO
HEJ0CTAaTOYHO I'PaMOTHO OOOCHOBBIBAET MOYYECHHbIE
pE3yJIbTaThI.

BricTraBnsercs CTYACHTY, €CJIN OH TBEPJAO 3HACT
Marcpurall, rpaMOTHO U IO CYHICCTBY U3Jaract €ro, ymecT
MNPUMCHATH IOJYUCHHBIC 3HAaHWA HA IIPAKTUKE, HO
JO0IMYCKA€T B OTBETC UJIM B PCIICHUHU 3aJa4 HCKOTOPLIC
HCTOYHOCTH.

BeIcTaBisercs CTyAEHTY, €ClIM OH B OCHOBHOM 3HAET
Marepuall, [paMOTHO H I10 CYILECTBY U3J1araeT €ro, yMeeT
IIPUMEHSATH [TOJYYEHHBIE 3HAaHUS HA IIPAKTHUKE, HO
JIOIIyCKAaeT B OTBETE WM B PELICHUU 3a]1a4 1O0CTaTOYHO
00JIBIIIOE KOJUYECTBO HETOYHOCTEH.

yJIOBJICTB
OPHUTETHHO

BelcTaBiisieTcs CTyIEHTY, IOKa3aBIIEMY
(bparMeHTapHbIi, pa3pO3HEHHbIN XapaKTep 3HAHUMH,
HE/I0CTaTOYHO NpaBUIbHbIE (POPMYITUPOBKU 0a30BBIX
MOHATHUI, HAPYIICHUS JJOTHYECKOHN MOCIEA0BATEIbHOCTH B
U3JI0KEHUU IIPOrPAMMHOIO MaTepUalla, HO IPU HTOM OH
OCBOWJI OCHOBHBIE Pa3/ieiibl yueOHOW MPOrpaMMbl,
HE00XO0AMMBIE /TS TaJIbHEHIIero o0y4eHus, 1 MOKeT
MPUMEHSITh MOJIyYE€HHbIE 3HaHUS 110 00pas3ily B
CTaHJAPTHOU CUTYyAlLUH.

BeicTaBisiercs: CTyA€HTY, IOKa3aBIIEMY
(bparMeHTapHbIi, pa3pO3HEHHbIN XapaKTep 3HAHUH,
JIOITyCKAaoIeMy OIIHOKH B (POPMYIHPOBKaX OA30BbIX
MOHATHUH, HAPYILIEHHS JJOTMYECKON TOCIEeI0BATEILHOCTU B
M3JI0’KEHUH IPOTPAaMMHOT0 MaTepuaia, cabo BiIajgeer




OCHOBHBIMH pa3zzieslaMH y4eOHOH MporpamMmsl,
HEOOXOMMBIMU JIJIs1 TAJIbHEHIIEro 00y4eHus 1 ¢ TpyJIoM
IIPUMEHSET MOJIyYEHHBIC 3HAHUA JaKe B CTaHIAAPTHOU
CUTYalH.

HEYJI0BJIE

BricTaBnsiercst cTyJeHTy, KOTOPBII HE 3HAET
OoJIbIIIe YaCTH OCHOBHOTO COJIEPKAHUS yueOHOM
pOrpaMMBbl JUCHUIUTHHEL, JOITyCKaeT rpyObie onOKy B
(bopMyITUPOBKaX OCHOBHBIX MTPUHIIMIIOB U HE YMEET
UCIIONIF30BATH MOJTyYEHHBIC 3HAHUS MIPH PEIICHUN
TUIIOBBIX 3aJa4.

TBOPUTEIILHO

BricTaBnsiercst cTyqeHTy, KOTOPBII HE 3HAET
OCHOBHOT'O COZIEp)KaHUsI Y4eOHOU POTrpaMMBI
JUCLUILINHEL, IOIyCKaeT rpyoeiime ommoKy B
bopMynupoBKax 0a30BBIX TOHATUN JUCIUILIUHBI U
BOOOIIIE HE UMEET HABBIKOB PEIICHUS THITOBBIX
NPAKTUYECKHX 3a/1a4.

Okonuamenvhas oyenka
CMy0enmos.

5. Metoauyeckue MaTepuasibl, onpeesiomue Npoue1ypbl OLeHNBAHUS 3HAHUI, YMeHMI,

Cmyoenmy 8blCMAGNAEmcs ¢ Y4emom Omeemos Opyaux

HaABBIKOB U (H.J'IH) OnbITA ACATCJIbHOCTH

DK3aMeH MPOBOJIUTCS B YCTHOU (popme.
[Tpu nmpoBeneHnn yCTHOTO SK3aMeHa 00yJaronieMycs mpeaocTapisercs 1 yac Ha
noaroToBKy. Onpoc odydaromerocs mo OMIeTy Ha yCTHOM 9K3aMEHE He JIOJDKEH MPEBBIIIATh

ABYX aCTPOHOMHYCCKUX YaCOB.

Bo Bpems npoBeneHus 3K3aMeH 00yJaroIuecs MOTyT I10J1b30BaThCsl IPOTpaMMOoit

JIUCLIUILINHEL.




