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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

0 TUCHUILINHE: Teopwust MacCOBOTO 0OCITYKUBaHUS
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOArOTOBKHU: PannorexHuKka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTeH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: K.B. CemenuxuH, 1-p ¢pu3.-mMar. HayK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefannu Kadeapbl THPOKOMMYHUKAITMOHHBIX cucTeM u cetei 20.04.2020



AHHOTANMA
B nanHOM Kypce wH3laraioTcs OCHOBBI TEOPUHM MAacCOBOTO OOCTYKHMBaHHUS, KOTOpash HM3y4aeT IMPOLECCHI
00paboTku OONBIIOr0 O0beMa TPEOOBAHW C YYETOM OYEPETHOCTH HMX TMOCTYIUICHHS. AKTYalbHOCTh
MCCIICIOBAaHHS CHCTEM MAcCOBOTO OOCIY)KMBaHHS OOBSCHSACTCS IMUPOKHM CIIEKTPOM IMPUKIIATHBIX MPOOIEM B
CaMbIX Pa3HBIX 00JACTIX: ONpEeAeIeHUE MPOIYCKHONW CIIOCOOHOCTH TEIEKOMMYHHMKAIIMOHHBIX CHCTEM M CeTel
OecnpoBOIHOM CBSI3W, AaHAIM3 NPOHM3BOMUTEIBHOCTH BBIYMCIUTEIBHBIX KOMIUICKCOB, IUIAHHPOBaHHE
TPAHCIOPTHOH MHQPACTPYKTYpHI, ONTUMH3ALUSA TEXHOJOIMYECKOTO TIpollecca Ha IMPOU3BOACTBAX,
pa3sHoOOpa3Hble 3aJa4yd, CBS3aHHBIC C TIOBBIIICHHMEM KadecTBa OOCIY)KMBAHUS B  YUPEKICHHUIX
37IpaBOOXpAHEHUs], Mara3uHax, TOCTUHULAX U T.JI.
B teuenue aByxcemecTpoBOro Kypca oOy4aroIIMecs: 3HAKOMSTCS ¢ 0a30BBIMH MOJEISAMU CUCTEM MacCOBOIO
00CIy’)kKMBaHMS M MaTeMaTHYCCKUM allapaTtoM A HX HcCleloBaHMsA. B mepBoM cemecTpe H3y4aroTcs
OCHOBBI TEOPHUHU IOTOKOB (ITyaCCOHOBCKMH MOTOK, MOTOKH Ilambma, mporecchl BOCCTAHOBIICHHS) U METOJIBI
MapKOBCKHUX IPOLECCOB (MapKOBCKHE IIETIH, MIPOLECCHl POXKIACHHUS M TMOEIH); BO BTOPOM CEMECTPE - MOAEIH
cucteM (OJHOKaHAJbHBIE 1 MHOTOKaHAJIbHBIC) U MOJICIIN CETeH MacCOBOTO oOCyxuBaHu (ceTn JkekcoHa u
Burtna), a Taxke MeToasl ux aHanmsa (popmynsl Jluttia, Dpnanra, ypasHenus Koiamoroposa).
JUis yCHemHoro mpoxoXaeHusi Kypca HeoOX0AUMO MOCeNIeHHEe M KOHCIEKTHPOBAHUE JIEKIH, BBHIIIOJIHEHUE
JOMAalIHUX 33/laHUi M TIPOBEAECHHE CAMOCTOATEJBHONW pabOThl C OCHOBHBIMH U JOIOJIHUTEIHHBIMU
JUTEPATyPHBIMH UCTOYHUKAMH.

1. leau u 3apauu

eap AUCUMNIMHBI

— HN3y4YCHHUC OCHOB TCOPUHU MACCOBOIO O6CHY)KI/IB3HI/I$I U O3HAKOMJICHHE C 0a30BBIMHU MOACITAMU
CUCTEM MAaCCOBOI'O OGCHY)I(PIB&HI/IH.

3agauu AUCHUILIHHBI
¢ OCBOCHHUEC OCHOB TCOpHHU MAaCCOBOT'O 06CJ]y)I(I/IBaHI/Iﬂ;

* NpHOOpETEeHHE TEOPETUIECKUX 3HAHMSX O MIOTOKAX COOBITHI, CHCTEMaX MacCOBOTO OOCITYKHUBAaHHS U
COOTBETCTBYIOIINX CIy4alHBIX MTPOLIECCAX;

® OCBOCHHUC MCTOJOB HMCCJIICAOBAHHA BaXKHEHIIINX CUCTEM MaCcCOBOIO O6CJ'Iy)KI/IBaHI/I$I;

* NpHOOpETEHHE HABBIKOB IOCTPOCHUS MAaTEMAaTHUECKUX MOJEICH pealbHO CYIIECTBYIOIIUX CHCTEM
MaccoBOT0 00CITy)KHBaHUSI.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

VK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
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
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 Criocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalHuU MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MPoQeCcCHOHANBHOM JeATeIbHOCTH

ARwnRAmysr vraxmrrrn masrrrrrraavensy v {xrreer \




UUPdUUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh

pumMe

MCTOOOB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

HHMOCTb UCIIOJIb3yEMbIX METOIUK U
Y [MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE

OTHOLICHUS UCITIOJIB3YCMBbIX MOHATHUH B MOILCJ'IGﬁ

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HAThb:

YMETb:

— OCHOBHBIC IIOHSATHS TEOPUHM MAacCOBOTO OOCIY)KMBaHHMSA, a HMEHHO, PEKyPPEHTHBIH IOTOK
(myaccoHOBckuid MOTOK M NOTOK Ilambma), MapKOBCKHIl mpolecc poXKIEHUS-THOEIH, CTAalMOHAPHOE
pacIpeneneHie BEpoATHOCTEN, ceTeBble npouecchl [xexkcoHa u Burmia;

— OCHOBHBIE (DaKTBl TEOPHH MAacCOBOIO OOCIY:KHBaHHs, TaKhe Kak, TeopemMa 00 SKBHBaJICHTHBIX
Croco0ax OIMHUCAHUS IIyaCCOHOBCKOTO MOTOKA, TEOPEMbI O MPOPEKUBAHUU M CYNEPIO3UIUN HOTOKOB,
¢dopmynel Jlurtina, Spnanra, ypaBHeHus: Konmoroposa asist onpeesieHus CTalluOHAPHBIX BEPOSITHOCTEH
COCTOSIHMH TIpoIiecca POXKACHUS-THOEIH.

— CTPOUTh MaTeMaTHYECKHE MOJICIH PEalIbHBIX CHCTEM MacCOBOTO 00CITy)KHBaHHS;

— IMPOBOANUTH KOMITBIOTEPHOE MOJICIMPOBAHKE MPOIECCOB, OMUCHIBAIONIMX PA0OTy THIIOBBIX CHCTEM
MaccoBOT0 00CITy)KUBaHUS;

— OMNpeneNsiTh OCHOBHBIC BEPOSTHOCTHBIC XapaKTEPUCTUKUA CHUCTEM MAacCOBOTO OOCTYXWBaHUS WU
COOTBETCTBYIOIIUX MM CIIyYaiHBIX IPOLIECCOB.

BJIAJIETD:

— MCTOAAMHU OIIMCAaHUA CHUCTEM MACCOBOI'O O6CJIy)KI/IBaHI/I}I, METOAAMHU HAXOKACHUA BEPOATHOCTHBLIX
XapaKTCPUCTUK COOTBCTCTBYIOLIUX CHy‘lafIHBIX Ipo1ECCCOB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITITMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 BBenenue B TEOpPUI0O  MaccOBOTO 5 2
00CITy)KUBAHMSI
) HCOGXOZ[I/IMLIVC CBEIICHUS M3 TEOpHUHU 5 )
BEPOSITHOCTEH
3 ITyaccoHoBCKMII OTOK 4 2
4 DeMEeHTBI TEOPUU BOCCTAHOBIICHHS 5 3
5 OnHOpOAHBIE M HEOTHOPOIHBIE TIOTOKH 4 2
6 [IpopexuBaHue MOTOKOB 4 2
7 Cymneprio3uiius OTOKOB 3 2
] DneMeHTapHbIC METO/IbI TEOPUH 6 6
MaccoBOT0 00CITy)KUBaHUS
9 ®opmyna Jlurtia 4 4
10 | YnoBHO-yacCOHOBCKHE MTOTOKU 5 5
1 Meron IIOCTPOEHUS TOYEK 5 5
BOCCTaHOBJICHUS
12 |IIpoueccel poxxaeHHUs U THOETH 5 5




13 |OcHOBBI TEOpUH MapPKOBCKHX CETEH 5 5
Nroro yacos 60 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHwmii)

1. BBeneHne B TEOPHIO MacCOBOTO OOCITYKHBAHHS

CucteMbl MaccoBOro OOCTY)XHMBaHMs B OKpykatomeidl Hac xu3Hu. CumBonuka JI. Kenpmamma s
obo3HaveHust mojeneil. [Ipumepsr anredbpanueckoro onucanus moxaeiei. [IpobiaeMbl mocTpoeHus u
UCCIICIOBAaHHS CHCTEM.

2. HeoOxonuMeble cBeIEHUS U3 TEOPHUH BEPOSTHOCTEH

Hexoropsie (aktel u3 Teopun BeposTHOCTeH. CiydailiHble BEIMYMHBI W HMX paclpereeHus.
MOMEHTHI Clly4alHBIX BEIMYMH. TeopemMa O BBIYMCICHHH MOMEHTOB. IIpuMepsl TUCKpPETHBIX W
HENpephIBHBIX pacnpeneicHuid. [IpeodpazoBanue Jlammaca—Crunrbeca U npousBoasiias GyHKIHsL.

3. IlyaccoHOBCKHUi TOTOK

Omnpenenenue peKyppeHTHOro oToka. Teopema 00 SKBUBAJICHTHBIX ONPEIETICHUAX ITyaCCOHOBCKOTO
MOTOKA.

4. DIeMEHTEI TCOpHUU BOCCTAHOBJICHU A

DyeMeHTHl TeOpUU BOCCTaHOBIEeHHUs. [IpencraBnenust i (QyHKIUM BOCCTAHOBJICHUS. YPaBHEHHS
BoccTaHoBieHusl. Teopema o emuHcTBeHHOCTH ToToka Ilyaccona. Ilorok Ilamema. DnemenrapHast
TeopeMa BoccTaHoBiIeHus: Cmuta.

5. OgHOpOAHBIE U HEOAHOPOAHBIE TIOTOKU

Heonnoponusiit notok Ilyaccona. Hekoropbie cBoMcTBa peKyppeHTHBIX MOTOKOB. CTallMOHAPHOCTH
PEKYPPEHTHBIX IOTOKOB C 33JEPIKKOMU.

6. IIpopexxuBaHuE TOTOKOB

[MpopexxnBanue TOTOKOB. [eomerpuyeckoe mnpocenBanue, Teopema Pensu. IlocTpoeHue moroka c
Tpebyemoii GyHKIMEH pacpeieIcHuUs.

7. Cynepro3unys MmoToKOB

Cymnepmio3uius notokoB. Teopema ['purennonuca.

Cemecrtp: 8 (Becennuit)

8. DreMeHTapHBIE METOIBI TEOPHU MACCOBOTO OOCITYKUBAHHS

DJeMEeHTapHBIE METOMIBI TEOPHH MaccoBOTO oOcmyxuBanms. Cucrema MA | Mp | 1 | co. Cpennee
yrcno U aucnepcus. JnmuHa ouepenu. JnuTenbHOCTh OKupaHusi oOcmyxuBanus. [lomHoe Bpems
MpeOBIBAaHUS B CUCTEME.

9. ®opmyna Jluttna



®opmyiia JIuTmiia U cxema ee 10Ka3aTeNbCTBA AJIsl [IPOU3BOJIBHON CUCTEMBI.
10. YnoBHO-ITyacCOHOBCKHE TTOTOKH

MeTtox ycI0BHO-ITyacCOHOBCKOTO 1OTOKa. Pacnipenenenue uncna o6cayKUBarOIUX 3asBOK B CHCTEME
MM | GI | co. BeIx0gHOH OTOK CUCTEMBI.

11. MeTO)I OOCTPOCHUSA TOUCK BOCCTAHOBJICHUSA

Merto oCTpOeHUs TOUYEK BOCCTAHOBICHUS. JIIUTENbHOCTh Ieproaa 3auaTocTu cucteMbl MA | GI | 1
| 0. Cpennee uncio 3asBok B cucteme MA | GI | 1 | oo. [Tepuogst 3arsitocTé U ipoctos B cucteme Gl |
Myp | 1| co. KonmruecTBo 00CITYKEHHBIX 3aIBOK B TIEPUOJ] 3aHATOCTH.

12. TIporniecchl poxkaeHHS U THOCTH

[Mpouecc poxnenus u rudenu B npwioxkenun kK TMO. HaxoxaeHue cTalmOHapHBIX BEPOSITHOCTEH.
OcHoBHBIEC XapakTepucTHKH Mojxenu MA | Mp | m | n . HekoTopble yacTHBIE cly4aw 3TOW MOJIEIH.
BrrxonHoit moTok cucteMbl MA | Mpu | m | 0. Teopema bépke.

13. OcHOBBI TEOpUH MapKOBCKHX CETEH

OcCHOBBI TEOpHUU MapKOBCKUX ceTell. CMsHue U pacuieryieHHe yacCOHOBCKUX MOTOKOB. [Ipomecchl,
WCIIONIb3yeMble TpU MojenupoBaHuu ceTeil. TanmeM kak mpocredmmii mpumep ceTH. CereBble
npouecchl  Jkekcona. Haxoxaenume cranuvoHapHbIX —pacmpeneneHuil. Hekoropele cBolcTBa
CKauko0oOpa3HbIX MapKOBCKUX mporieccoB. [Iponeccht Burtna. Teopema Buttna.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jis JIEKIUN: KOMIBIOTEP U MYJIBTUMEIUITHOE 000pya0BaHuE (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. I'menenxo b.B., KoBanenko U.H. BBenenue B Teopuro MmaccoBoro oociryxkuanus. Uz, 4-e; ucnp.
M.: JIKH, 2007.
2. XunuuH A.5. PaboThI 0 MaTeMaTHueCcKoi TeOpur MacCcoBOro oOcyxuBanus / mox pexa. b.B.
I'menenxo. M3n.2-e; crep. M.: Eauropuan YPCC, 2004.
3. UBuenxo I'1., Kamranos B.A., Kosanenko M.H. Teopus maccoBoro o0cmysxuBanusi. M.: Beici.
K., 1982.

JlononHuTeNbHAS TUTEPATypa
1. Kalashnikov V.V. Mathematical methods in queueing theory. Dordrecht: Kluwer Acad. Publ., 1994,
2. Munnep b.M., [TankoB A.P. Teopust cmydaitHBIX TIPOIIECCOB B MpUMepax U 3agadax. M.: Ousmariur,
2002.
3. Miller B.M. Optimization of queuing system via stochastic control // Automatica, 2009, Vol. 45, pp.
1423-1430.
4. Cepebponckuii A.I1. Kypc neknmii o MareMaTn4ecKuM METoJiaM TEOPHH MacCOBOTO 00CITYKUBaHUS
— http://frtk.ru/forstudents/study/studyMaterials/4kurs/TMO2010-arpggwlikuv.pdf
5. Caaru T. D1eMeHTBI TEOPHH MAacCOBOTO OOCITyKUBaHUsI U ee npuioxenus. M.: Cos. paauno, 1965.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



1. http://lib.mipt.ru — snekrponHast Oubiaroreka dusTexa.

2. http://www.edu.ru — penepanbbiii mopran «Poccuiickoe 00pazoBaHue).

3. http://benran.ru — 6uOIMOTEKA MO €CTECTBEHHBIM HaykaM Poccuiickoit akajieMun Hayk.
4. http://frtk.ru/forstudents/study/studyMaterials/4kurs/

5. http://lib.dyndns.tv/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Mynerumennitapie TexHosoruu. MS PowerPoint , qeMoHcTpalius npe3eHTarmid.

Heobxomumoe nporpammuoe obecnieuenue: Acrobat Reader 9, matemarnueckue naketsl MATLAB 7 u
MAPLE 11.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUYECKUE 3HAHUS HA TIPAKTHUKE.

B PEIYIBTATC UBYUCHUA NUCHUIUIMHBI CTYACHT JOJI?KCH 3HATh OCHOBHBIC OIIPCACIICHUA, ITIOHATH.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoauMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNE PEKOMEH/I0BAHHOH JINTEPATYPBI;

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIWiA, y4eOHOW W HAyYHOU JINTEpaType);

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

Baxno ILO6I/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAaHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTeH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

Pa3paborunk: K.B. CemenuxuH, 1-p ¢u3.-MaT. HayK, JTOICHT



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

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare n3yueHus AUCHMIUIMHBI « Teoprs MaccoBOro 00CIyKUBaHH» 00YUaIOUIUIACS TOJKEH:

3HATb:

— OCHOBHBIE TIOHSTHS TEOPHUUM MAaCCOBOTO OOCIY)KMBaHHUsS, a WMEHHO, PEKYPPEHTHBI MOTOK
(TryaccoHOBCKHI TMOTOK W TOTOK [lambMma), MapKOBCKHUI Tpoliecc poXKICHUS-THOCIH, CTallOHAPHOE
pacrpeeneHue BEpoaTHOCTEH, ceTeBble npouecchl [xexkcona u Burtnia;
— OCHOBHBIE (DaKThl TEOPHH MAacCCOBOTO OOCITY>KWBaHH, TaKWE Kak, TeopemMa 00 JKBHUBaJCHTHBIX
crocobax OMucaHus IyaCCOHOBCKOTO IOTOKA, TEOPEMBI O MPOPEKUBAHUU U CYNEPIO3ULUU MOTOKOB,
¢dopmyiet Jluttina, Opnanra, ypaBHeHus: KonMoroposa st onpeielieHus CTalliOHAPHBIX BEPOSTHOCTEH
COCTOSTHUH TpOIIecca POXKICHUS-THOSITH.

yMeThb:
— CTPOHUTH MaTeMaTHYECKUE MOJIEIH PEAIbHBIX CUCTEM MAcCOBOTO 00CITY KHBaHUS;
— TIPOBOJIUTH KOMITBIOTEPHOE MOJICTUPOBAHKE TPOIIECCOB, OMUCHIBAIONINX PAOOTy THUIIOBBIX CHCTEM
MaccoBOro 0OCITy>KHBaHUS;
— OIPEJeNsATh OCHOBHBIC BEPOSITHOCTHBIE XapaKTEPUCTHKH CHCTEM MAacCOBOTO OOCITY>KUBaHHS M
COOTBETCTBYIOLINX UM CIyYalHbIX IPOLIECCOB.

BJIAJIETh:
— METOJaMH OIMCAHMs CUCTEM MacCOBOTO OOCIY:KHBaHHS, METOJAMH HaXOKICHHsI BEPOSTHOCTHBIX
XapaKTEPUCTHK COOTBETCTBYIOIIUX CIyYalHBIX MPOIECCOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuasna MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

KonTposnbHble Bonpocs! 1o marepuainy I-ro moxyns (7-i cemectp) s caaun 1udepeHnpoBaHHOTIO
3a4eTa:

— ommcarh ainredpandeckyto moaeis cuctem Buga Gl | GI | m | n;

— KakK CMOJeNTupoBarh paboty cucreMbl MA | Mp | m | n;

— Kakoe paclipefesiecHue UMeeT MUHUMYM HE3aBUCHMBIX YKCIIOHEHLIUAIbHBIX CIIy9aifHbIX BEJIMYNH;
— KaK CMOJICJTUPOBATh CIIy4aiHYIO BEIMYUHY, PACIPEACICHHYIO 110 3aKOHY JpJlaHra;

— KaKOBO COBMECTHOE paclpeesieHHe ePBbIX N MOMEHTOB IPOCTEHUIIEro MOTOKa;

— KakoOBO paclpelesieHue 4Yucia CcoObITUH, TNPOM3OLICAIINX B TNPOCTEHIIEM IIOTOKE Ha
(UKCHPOBAaHHOM MHTEpBaJiC BpEMEHH;

— KaKOBO COBMECTHOE pacIipeleeHue YHciaa COOBITHH, MPOM30IIEANINX B IpocTeiimeM notoke Ha k
HeTIepeCceKaloIINXCsl HHTepBallaX BpEMEHH, €CIIH 00Iee YHCIO COOBITHI PaBHO N;

— KaKoOBO pachpezeieHHe BPEMEHH OT TEKYIIero MOMEHTA J0 HACTYIUICHHUS OYEPEJIHOro COOBITHS B
MPOCTEUIIEM ITOTOKE;

— KaKOBO pacIpeieJIeHue BPEMEHHU OT MPEbIAYIIero coObITUS B MPOCTEHIIEM MOTOKE A0 TEKYILIETo
MOMEHT;

— KakKoOBO pACIpPEIC/ICHUE BPEMCHU MEXIy COOBITUSAMH COCEIHUMH COOBITUSAMH B TPOCTECHIIEM
ITOTOKE;

— YeMy paBHO CpeJHEEe YUCIIO COOBITHH, mpousoureAmux Ha npomexyTke [0, t] B motoke [Tambma
WHTCHCUBHOCTH A;

— ONUCaTh PEKYPPEHTHBINA MOTOK COOBITHI ¢ TMHEHHON (DYHKITMEH BOCCTAHOBJICHHSI;

— 4YCMY paBHO CpPCAHCC YUCIIO CO6BITI/H>'I, Nponu3oHICAINX Ha MJIUTCIBHOM HHTCPBAJIC BPCMCHH B
PEKYPPEHTHOM ITOTOKE C 3az[ep>1<1<0171;

— B KaKOM CIIy4ae peKyppPEHTHBIN IOTOK € 331€PKKOi OyIeT CTallMOHAPHbIM;

— Oomucarb MNOTOK, TOJY4YaeMbli M3 HPOCTEUIIEro ITyTEM YNAJICHHS W3 HEro KaKJ0ro BTOPOTO
COOBITHS,

— ONKCATh MOTOK, TOJy4aeMbIid M3 MPOCTEUIIIETO ITyTEM F€OMETPUIECKOTO ITPOCEHBAHUS;

— KakK TPOPEIHTh ITyaCCOHOBCKHUH IIOTOK, YTOOBI TONYYUTHh PEKypPEHTHBIH TOTOK C 3aJaHHOU
(dbyHKIMEH pacnpeieneHus;

— KaKOH [TOTOK BO3HHKHET B PE3YJIbTAaTe CYIEPIIO3UIHHU JIBYX HE3aBUCHMBIX ITyaCCOHOBCKUX IIOTOKOB C
WHTEHCHBHOCTSIMH A U |1 COOTBETCTBEHHO;

— Kakod IOTOK BO3HUKHET B pe3yJbTaTe CYNEpIO3UIMH OOJBIIOr0 4Hcia HE3aBUCHMBIX IOTOKOB
[TanbMa ¢ OIMHAKOBBIMU XapaKTEPUCTUKAMHU.

KonTponbHbie Bonpocs! 1o Marepuaiy II-ro momys (8-i cemecTp) AJis ciadn K3aMeHa:

— KaKoBO CTallMOHAPHOE paclpelielieHrue 4Kciia 3asBOK, HaXOJsMImuxcs B cucreme MA | Mp | 1 | oo,
ecnu 3a7ad K03 (GULIMeHT 3arpy3Ku p;

— BBIYHCIIUTH MAaTEeMaTHUECKOE OKUAaHUE U AUCIIEPCUIO YHUCIIa 3asBOK, HAXOAAIIMXCS B cucreme MA |
Myp | 1 | oo B ycTaHOBHBIIIEMCSI PEKUME;

— BBIYUCIIUTh CPEIHIO JUTUHY odepenu, oOpasyromiytocs B cuctemMe MA | Mp | 1 | © B
YCTaHOBUBILIEMCS PEKUME;

— OmpeneuTh (B yCTAaHOBUBLIEMCS PEKUME) CpeJHee BpeMsl OKuaHus 00CIy)KUBaHUs B cucteme MA
[ My | 1] o0;

— ONpeaenuTh (B yCTAHOBUBIIEMCS PEXHUME) CpeHee MOITHOTO BPEMEHH OOCITY)KMBAaHUS B CHCTEME
MA [ M| 1 ]o0;

— OMpENeNNTh CTAMOHAPHOE pacipeenieHre Yrcia 3as1Bok B cucteme MA | GI | oo;

— OyzeT 11 co BpeMEeHEM HEOTPaHMYEHHO PACTH YUCIIOo 3aBOK B cucteme MA | GI | oo;

— KakuM OyzeT MOTOK 00CIIyKEHHBIX 3asBOK B cuctremMe MA | GI | 0 Ha mpoaoKUTEIbHOM HHTEpBaje
BpPEMEHH;

— BBIYUCIIUTH CPEIHIOI0 JUIUTENLHOCTD Tieproja 3aHsITocT B cuctemMe MA | GI | 1 | oo;



— ONpeEeNUTh CpeHee YUCIIO 3asBOK, O0CITY)KUBAEMBIX 32 TIeproJ 3aHATOCTH B cucteme MA | GI | 1 |
05
— monb3ysch ToTOBOM (Qopmynoli st mpeoOpazoBanms Jlarmiaca—CTunTheca, OINPEEIUTh
MOMEHTHBIE XapaKTEPUCTHKH JTUTEIEHOCTH MEPUOAOB 3aHATOCTH U mpocTost B cucteme GI | Mp | 1 |
05

— B KaKoM clly4yae Cpe/iHee YHCII0 3agBOK, 00CITyKHBaeMbIX 3a Tieproy] 3aHsATocTH B cucteme GI | My |
1 | oo, OyzeT KOHEUHBIM;

— IS 33IaHHOTO TpoIlecca POKACHUS-THOCTN ONpENeNUTh CTAllHOHAPHOE paclpeesicHue
BEPOSITHOCTEH;

— OMPENENUTh BEPOSITHOCTH MTOTEPH 3asBKH B cucteme MA | M | 3, ecim A = 2;

— CKOJIbKO TPpHOOPOB M HEOoOXoAMMO 3ajelcTBOBaTh B cucremMe MA | Mp | m, rme A = [, 9TOOBI
BEpPOATHOCTH NIOTEPH 3asiBKM oKaszasnack MeHsle 0,001;

— KakuM OyZIeT CTalMOHApHOE pachpee/icHUe Yrcia 3asiBOK B cucreme MA | M | oo;

— KakuM OyZeT OTOK 00CITy>KeHHBIX 3asBOK B cucteme MA | ML | m | oo;

— KakOBO pacHpeiesieHHe MEXIy MOCIelI0BaTeIbHBIMM MOMEHTAaMH yXOAa 3asBOK, OOCIIY>KEHHBIX
cucteMoit MA | Mp | m | oo;

— OIIPEIEIHUTh J0JII0 BPEMEHH, B TEUYEHNE KOTOPOTO MEPBBII y3€lI MapKOBCKOM CETH 3arpyskeH OoJblie
BTOPOT'0, €CJIM CETh COCTaBieHa 13 ABYX cucteM MA | Mpj |1 |0 (=1, 2);

— HACKOJIBKO JIOJITO B CPEAHEM IEPBBIH y3eld MAapKOBCKOM CETH OCTaeTCsl 3arpy>KeHHBIM CHUJIbHEE
BTOPOTO, €CIIM CETh COCTOUT M3 JIBYX Y31I0B MA | Mpj | 1 |00 (j =1, 2).

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.
1. onucarp anrebpanueckyro monenb cuctem Buga GI | GI | m | n;

2. HACKOJIBKO JIONTO B CpPEJHEM IIEPBBIN y3el MapKOBCKOW CETH OCTAeTCsl 3arpy’KEHHBIM CHIIbHEE
BTOPOT'0, €CJIM CETh COCTOUT M3 IABYX Y3J10B MA | Mpj | 1 |00 (j =1, 2).

burer 2.
1. xkak cMoaenupoBarhk padboTy cuctreMsl MA | Mp | m | n;

2. OTIpeneNuTh OO BPEMEHHU, B TEUCHUE KOTOPOTO MEPBHIN y3€JI MApKOBCKOM CETH 3arpyeH OoJibIie
BTOPOTO, €CJIM CETh COCTaBJIeHa u3 IByx cucteM MA | Mpj | 1| (=1, 2);

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMYy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3NPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHKE IPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHMS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJHMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYJIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBIeTBOPHTENLHO (1) BBICTaBISCTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Ok3aMeH U 1 depeHIUpOBaHHbIN 3a4eT NPOBOANUTCS B YCTHOH (opme.

IIpu mpoBemenuu 3adera oOydwaromemycs npepocraBmsercs 20 MHUHYT Ha moArotoBky. Ompoc
00ydJaromerocsi mpoBoIUTCs B TedeHue 30 MUHYT.

[Ipu mpoBemeHHMM YCTHOTO 3K3aMeHa oOydaromiemycsl IpegocTapisiercs He MeHee 60 MuUHYT Ha
noarotoBky. Ompoc oOywaromierocss Ha YCTHOM JK3aMEHE HE JOJDKEH IPeBBINAaTh JABYX
ACTPOHOMHMYECKHUX YacOB.

Bo Bpems mpoBezaenus sx3ameHa u qudGepeHIupoBaHHOTO 3a4eTa 00yYaromurecss MOTYT HOJIb30BaThCS
MPOrpaMMOi TUCIUIUTHHBIL.



