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ABSTRACT

Bachelor’sdegreeinl11.04.02Infocommunication technologies and
communication systems

Coursetitle: Teletraffic Theory

VariablepartofBlock 1, 4credits

Instructor:

P.L. Titov,Cand. of Phys. and math.,associate professor of theElectronics and
Communication Systems department, Engineering School of Far Eastern Federal
University.

At the beginning of the course a student should be able to:

General and Specific Professional Competences:

« solve standard tasks of professional activity on the basis of information and
bibliographic culture with the use of infocommunication technologies and taking
into account the basic requirements of information security (GPC-2);

* carry out installation, adjustment, adjustment, adjustment, an experienced
test of operation, testing and commissioning of facilities, facilities and equipment of
networks and communication organizations (SPC-3);

» work on the management of traffic flows on the network (SPC-5).

Learningoutcomes:

Specific Professional Competence:

SPC-1 — the ability to use modern scientific achievements and advanced
infocommunication technologies, methods for conducting theoretical and
experimental research in scientific research in the field of infocommunication
technologies and communication systems, set research objectives, choose
experimental methods in order to improve and create new promising
infocommunication systems.

Coursedescription: the study of the qualitative and quantitative aspects of
the processes of servicing call flows and messages in information distribution

systems; study of criteria and methods for assessing the quality of information



distribution systems; studying the basics of designing and calculating information
distribution systems in accordance with a given load, discipline of service and the
required quality of service.

Maincourseliterature:

1. Iversen V.B. Teletraffic development and network planning [Electronic
resource] / lversen V.B.— Electron. text data. — Moscow: Internet-University of
Information Technologies (INTUIT), 2016. — 625 p. — Access mode:
http://www.iprbookshop.ru/14513?bid=57383 — EBS "IPRbooks".

2. Basharin G.P. Lectures on the mathematical theory of teletraffic [Electronic

resource]: textbook / Basharin G.P.— Electron. text data. — Moscow: Peoples'
Friendship University of Russia, 2009. — 146 p. — Access mode:
http://www.iprbookshop.ru/5748&book _id=11564 — EBS "IPRbooks".

3. Bratchenko N.Yu. Teletraffic theory [Electronic resource]: a tutorial /

Bratchenko N.Yu. — Electron. text data. — Stavropol: North-Caucasian Federal
University, 2014. — 177 p. — Access mode:
http://www.iprbookshop.ru/5748&book_id=63142 — EBS "IPRbooks".

4. Berlin A.N. Subscriber access networks and high—speed network

technologies [Electronic resource] / Berlin A.N. — Electron. text data. — Moscow:
Internet University of Information Technology (INTUIT), 2016. — 126 p. — Access
mode: http://www.iprbookshop.ru/5748&book _id=73657 — EBS "IPRbooks".

5. Teaching manual for practical classes and the performance of course work

on the discipline Teletraffic theory [Electronic resource] — Electron. text data. —
Moscow: Moscow Technical University of Communications and Informatics, 2016.
— 76 p. — Access mode: http://www.iprbookshop.ru/5748&book _1d=61562 — EBS
"IPRbooks".

Formoffinalknowledgecontrol: exam.
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AHHOTAIUA

Pabouas nporpamma auciuiinabl « Teletraffic theory (Teopus Tenerpaduka)»
pa3zpaboTaHa Juis CTYJEHTOB, OOYYaIOIIMUXCS IO HAMpPABICHUIO TOJITOTOBKU
11.04.02 HpOKOMMYHHUKAIITMOHHBIE TEXHOJIOTUH U CUCTEMBI CBSI3U, 1O MPOQHUIIO
«CucTeMbl paJoCBsI31 U PAIMOJA0CTYIay, U BXOJUT B BapUAaTUBHYIO YacTh O10Ka 1
«ncuurnmuael (MOyIH)» Yy4€OHOTO IJ1aHA, ABJISIETCS 00s3aTeIbHON THUCIUILIMHON
(b1.B.04). O0mas Tpy10eMKOCTh IUCHUIUIMHGI 4 3a4eTHBIX eauHuilsl (144 yaca).

Y4eOHBIM ITAHOM TIPEeIyCMOTPEHbI Jekimu (18 Jac.), mpakTHIecKrue 3aHATHS
(18 gac.), camocTosTenbHast paboTta cryaenTa (108 vac., B TOM YHciIe Ha OJATOTOBKY
K 9k3ameny 27 4ac.). Jucuurmuimna «Teletraffic theory (Teopus tenerpaduka)y
peanuzyercs Ha 1-M kypce, B 1-M cemectpe.

Hean:

U3yYeHHUE  KAaYeCTBEHHOM UM  KOJMYECTBEHHOW  CTOPOH  IIPOIIECCOB
0OCy’KMBaHUSI TMOTOKOB BBI30BOB M COOOIIEHHWM B CUCTEMax pacHpeleieHus
uHdopMaIuu;  W3y4YeHHE  KPUTEPHUEB U  METOJOB  OICHKM  KadyecTBa
(GYHKIMOHUPOBAHUS CHUCTEM paclpeesieHnss HHPOpMaluH, H3y4YeHHE OCHOB
MIPOCKTUPOBAHUS U pacyeTa CUCTEM pachpeeieHus: nHPopMaIuu B COOTBETCTBUU
C 3aJJaHHOW HArpy3KOM, AUCIHMIUIMHON OOCTY>KHBaHUS U TpeOyeMbIM KaueCTBOM
00CITyKUBaHUSI.

3agaum:

e TpUOOpETEHNE CTYACHTAMH 3HAHWKA B 00JIACTH aHAIM3a U KOJIMYSCTBEHHON
OIICHKH MOJICIBHBIX CHUCTEM OOCITY)KWBAaHHS BBI30BOB INPU PA3IMYHBIX ITOTOKAX,
MOCTYTAIOIINX HA BXOJl CHCTEMBI,

e M3y4YeHHE OCHOBHBIX 3aKOHOMEPHOCTEH MOBEACHUS CUCTEM OOCTYKUBAHHSI
BBI30BOB ITPU U3MEHEHHUH ITAPAMETPOB CUCTEM M BXOISIINX TOTOKOB BHI30BOB,;

e M3yuY€HHWE OCHOBHBIX CIOCOOOB pacueTra CHUCTEM OOCITYKHUBaHHS TPHU
3aJJaHHOM HAarpy3Ke;

e O3HAKOMJICHHE C OCHOBHBIMHU CIIOCOOAMH TIOCTPOCHHS KOMMYTAITMOHHBIX

CUCTEM Pa3IMYHON KOH(UTYpalUK;



e TMpuoOpeTeHne MPAKTUIECKUX HABBIKOB pacyueTa MPOITYCKHON CITOCOOHOCTH
KOMMYTAITMOHHBIX CUCTEM.

e MpuOOpEeTEeHNE HABBIKOB aHAIN3a MOBEICHUSI CUCTEMBI TIPU OOCTY>KUBAHUU
KOMOWHUPOBAaHHOW HArPY3KHU: MOTOKOB BHI30BOB U TIOTOKOB JJAHHBIX.

Hns  ycmemHoro wusydenus aucuuiiaabl  «Teletraffic theory (Teopus
tenerpaduka)» y O0OYydaroIIMXCs JJOJKHBI OBITh CHOPMHPOBAHBI CIEIYIONINE
MpeIBapUTEILHBIC KOMIIETEHITNN YPOBHS OakajiaBprara:

e OIIK-2 — cnocoGHOCTh peliaTh CTaHAAPTHBIE 33a4l MPO(ecCHOHATBHON
JeATEIbHOCTH HAa OCHOBE MH(MOPMALMOHHON M OMOIMOTrpaduuecKor KyJIbTyphl C
MpUMEHEHUEM HWH(POKOMMYHHUKAITMOHHBIX TEXHOJOTHMA M C YyYEeTOM OCHOBHBIX
TpeboBaHU MHGOPMAITMOHHON OE30ITaCHOCTH;

e [IK-3 — cmocoOHOCTh OCYIIECTBIATh MOHTaX, HAJIAIKy, HACTPOHKY,
PEryJIUpOBKY, OMBITHYIO MPOBEPKY pabOTOCIOCOOHOCTH, MCHBITAHUA U Cllayy B
AKCIUTyaTalI0 COOPYKEHUM, CPeACTB M OOOPYJOBaHUSI CETel U OpraHu3anui
CBSI3H;

e [IK-5 — cnocob6HOCTh TPOBOAUTH PabOTHI TO YNPABJICHHUIO MOTOKAMHU
TpaduKa Ha CETH.

Huctunmna «Teletraffic theory (Teopust Tenerpaduka)» onupaercs Ha yxe
U3YYCHHBIC UCIMIUIMHBI, Takue Kak «OOmas Tteopusi cBsi3u», «OCHOBBI
MTOCTPOCHUS TEJICKOMMYHHKAIIMOHHBIX CHCTEM M ceTei», « Teopust BeposTHOCTEH 1
MaTeMaTH4eCcKasi CTAaTUCTUKAY, « Teopus ciydalHbIX NpoLeccoB». B ¢Boro ouepens,
OHa ABIIACTCS «(HYyHIAMEHTOM IS H3yUEHUS TOCIEAYIONUX TUCIUTUTHH « CeTeBbIe
TEXHOJIOTMM B WH()OKOMMYHHUKAIIMOHHBIX cHucTeMax», «l{udpoBas mepenaua
uHbOpMAITUN.

B pesynbTaTe n3ydeHus JaHHOW TUCHUTIIMHBI Y 00ydaronuxcs GopMHUpyeTcs

CJIeIYIOMAsIpoPeCCHOHAIbHAST KOMIICTCHITHS:

Kon n Jranbl GopMHUPOBAHUA KOMIIETEHINH
(¢popmymposka
KOMIIeTeHI[UH
IIK-1 — cnoco6HOCTh | 3Haer CTPYKTYpPY, COCTaB U Ha3HAYEHUE OCHOBHBIX IIOJICUCTEM
HCIIOJIb30BATh eauHoW cucrteMbl cBs3u P®, npuHOMIBI TOCTPOCHUS
COBPEMEHHBIE NIEPBUYHON ¥ BTOPHYHBIX KOMMYTHUPYEMBIX CETEH CBA3H;




JOCTHXKEHUS HAYKH U
MepeIOBbIC
WH(POKOMMYHUKAITUOH
HBIC TEXHOJIOTHUH,
METOABl TPOBEIACHUS
TEOPETUYECKHIX u
IKCIIEPUMEHTAITLHBIX
HCCIIEN0BAHUMN B
Hay4YHO-
HCCIIeIOBATEIECKUX
paborax B oOjacTu
HKTuCC,
3aJ]auu MCCIICIOBAHUS,
BBIOMpATH METO/IbI

CTaBUTb

3KCIEPUMEHTAIBHON
paboTel C  TENBIO
COBEPILICHCTBOBAHUS U
CO3/IaHHUIO HOBBIX
MEePCIEKTUBHBIX

MH()OKOMMYHUKAIIMOH

HBIX CUCTEM

OCHOBHBIE MOJICIIbHBIC CHCTEMBbI OOCTYKUBAaHUS U UX
XapaKTEPUCTUKHU MIPHU PA3TMUHBIX BXOJHBIX MOTOKAX;
OCHOBHEBIE€ METObI aHAJIM3a U CUHTE3a CETEH CBA3MU;
MPUHIIMAIIBI  TIOCTPOCHHUSI  KOMMYTaIIMOHHBIX
aHAJIOTOBBIX U MU(PPOBBIX CUCTEM KOMMYTAIIHUH;
meronbl uccienosauud B ooinactu UKTuCC;

oJier

CIIOCOOBI opraHusalnuunu TCOPCTUICCKUX n

AKCIIEPUMEHTAIbHBIX UCCIIEIOBaHUM B obnactu

nepcrnektuBHbIXx UKTuCC.

VYwmeer

MPOBOJUTHh PACUYET MPOIMYCKHOW CHOCOOHOCTH CETH
CBSI3M;

pazpabarbiBaTh  CXEMBI  OpraHW3alldd  CBS3U U
000CHOBBIBAThH BHIOOP MTapaMeTPOB CETEH CBSI3H;

MPOBOANTHh pacyeT oObeMa U BBHIOOP OO0OpYyHOBaHUS
ceTell CBA3Y;

OCYIIECTBIISTh TEXHUYECKOE MPOCKTUPOBAHUE CUCTEM
KOMMYTalluH,;

MPOBOJUTh TEOPETUYCCKUE U IKCIEPUMEHTAIbHBIC
ucciaenosanus B oonactu UKTuCC,;

MIPOBOAUTH MOUCK cymiecTByrouux pemenuii B UKTuCC
U Ha OCHOBE pa3MYHBIX METOJOB aHAIHW3a BBIABIATH
MEPCIIeKTUBHBIC HaTpaBIeHUS

I/IH(i)OKOMMYHI/IKaI_[I/IOHHBIX CHUCTCM.

COBCPHICHCTBOBAHUSA

Bnaneer

HaBBIKAMU MOJCIINPOBAHUS NPOEKTUPYEMBIX CHCTEM
CBS3M C IIEJIbIO ONpEeNIeHUs] MPUTOAHOCTU KOH(UTyparuu
JUISL TIPAKTUYECKOTO UCIIONIb30BaHNUS,

HaBBIKAMHM pacyeTa XapaKTepUCTUK PEAIbHBIX CHCTEM
CBSI3U IIPHU PA3JIMYHBIX BXOAHBIX IIOTOKAaX JaHHBIX;

METOAaMH IIPOEKTUPOBAHKS CUCTEM KOMMYTALIUH;

HaBBIKAMH

MMPOBCACHUA TCOPCTUICCKUX n

SKCIICPUMCHTAJIbHBIX I/ICCHGI[OBaHI/If/'I 1o OIICHKEC
XapaKTEPHUCTHUK CUCTEM MAacCOBOIo 06CJ'IY)KI/IBaHI/I$I;
HaBBIKaAMH

[IOMICKa u noaoopa

I/IH(I)OKOMMYHI/IKB.I_[I/IOHHBIX CHUCTEM, COOTBCTCTBYHOIIUX
3aJaHHbIM XapPaKTCPUCTUKAM,
HaBbBIKaMU ITPOBCACHUA HCCIIEAOBaHUN U HCHBITaHHﬁ,

HanpaBJIEHHBIX Ha co3ganue nepcnekTuBHbIX UKTuCC.

st hopmMupoBaHMs BBIIIEYKa3aHHOW KOMIIETEHIIMU B PaMKax JTUCHUTLTAHBI

«Teletraffic theory (Teopust Tenerpaduka)» MPUMEHSIIOTCS CICAYIONIME METOJIbI

aKTUBHOTO/MHTEPAKTUBHOTO OOYUYEHHUS: TPOOIEMHOE 3aHSATUE, TUCKYCCHS.




|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

Jleknuu (18 / wgac.)

PA3JIEJI |. IOTOKU BbI3OBOB. HAI'PY3KA (6/__YAC.)

Tema 1. [Ipeamer u 3axauu Teopun Tejerpaduka. [loroxkn
BbI30BOB(1l / 4ac.)

[Ipenmer Teopum Tenerpapuka. MaTemaTHuueckas MOJENb CHCTEMBI
tenetpaduka. [loTtok BbI30BOB. [ucuurmHa oOcmyxkuBaHus. Kiaccuduxanus
Marematuueckux Mmogenern mno /. Kemmammy. OCHOBHBIE 3amauM  TEOpUU
Tenerpaduka: 3aJadya aHajlnd3a, 3ajadya CHUHTE3a, 3ajada onTumuszanuu. [lotoku
BBI30BOB. /leTepMUHUpPOBaHHbIE U CiIy4yaliHble MOTOKH. CrocoObl OnpeneneHus u
3aJlaHAs.  TOTOKOB  BbI30BOB. (OCHOBHBIE  CBOMCTBA IIOTOKOB  BBI30BOB.
CrannoHapHOCTb, OpPAMHAPHOCTb, OTCYTCTBHE mocieaciucTBusas. (OCHOBHBIE
XapaKTEPUCTUKU MOTOKOB BbI30BOB. [lapaMeTp, MHTEHCUBHOCTH MOTOKA, IMJIOTHOCTh

IIOCTYIIJICHHA BBI3OBOB.

Tema 2. [IIpocreiimuii TMOTOK BBHI3OBOB, €ro CBOWCTBA H
xapakrepucTuku(2 / 4ac.)

Onpenenenue NPOCTEUINEr0 NOTOKA. BBIBOA BEPOATHOCTH NOCTYILICHHS
poBHO K BBI30BOB 3a BpeMs HAOIOJEHUS ISl IPOCTEUIIEro moToka (mepexoa ot
pacnpenenenus bepnymnu k pacnpeneneHuto Ilyaccona). Marematuueckoe
OXXKHMJIaHWE W JUCTEepcHsi mpocTeiero nmotoka. KoyiedieMocTh MOTOKAa BBI3OBOB,
ko3pdunmeHnT Bapuaruu. DPGHEKTUBHOCTh CHCTEMBI CBSI3M B 3aBHCHUMOCTH OT
WHTEHCUBHOCTH BXOJIA1IEeTO MOTOKa. OObeIMHEHUE MOTOKOB. 3aKOH pacipeaeicHus
MPOMEKYTKA BPEMEHH MEXKy BbBI30BAMH IPOCTEUIIETO MOTOKA, MATEMaTUYECKOE
oXHuJaHue. ['paHulIbl NPUMEHUMOCTA MOJEIMN MPOCTEUIIIETO MOTOKA B PealbHbIX

CHUCTCMaAX.



Tema 3. Kuaaccupukanusa mnorokoB. OmnpenerneHue Tesjie)OHHOM
Harpy3ku(l / w4ac.)

JlerepMUHUpOBaHHBIE W Ciy4yaiiHble  MOTOKH.  CTalMOHAapHBIE U
HecTalMOHapHble NOTOKH. OpAuHapHble M HeEOopAUHapHbIe NOTOKH. [loTokM C
nocieaeiicteueM u 0e3 mocnenedcTeusas. Buael mocneneiictBus. Ilpocreimumii
noTok. [lpumuTuBHBIN (DHrceToBcKUii) MOTOK. PexyppenTHbie moToku. IloTok
[Tanbma.

Onpenenenus Harpy3ku. O0ciyxeHHas Harpys3ka. [locTtymnaromasi Harpys3ka.
Teopema 0 KONMYECTBEHHOW MHTEHCUBHOCTH NMOCTYNAOIIEH Harpy3ku. Teopema o
KOJIMYECTBEHHOM MHTEHCUBHOCTH OOCIIy>)KEHHOW Harpy3ku. [loHsTHE MTHOBEHHOMN

Harpy3kKH.

Tema 4. OcHoBHble napaMeTpbl Teje)OHHOM Harpy3ku. CnocoObl
pacnpeejenusi Harpy3ku (2 _/ 4Jac.)

OcHOBHBIE TIapaMeTpbl Harpy3ku. UYucio MCTOYHHKOB Harpys3ku. CpemHee
YHUCJIO BBI30BOB, IMOCTYMAIOUIUX OT OJHOTO HMCTOYHHUKA HArpy3Kd B €IMHHILY
BpeMeHU. CpemHsisi JIMTEIBHOCTh 3aHATHS KOMMYTAIIMOHHOW CHCTEMBI TIPH
OoOCITy’>KMBaHUM OJIHOTO BBI30BA. EJAMHUIIBI MHTEHCHMBHOCTH Harpy3ku. Pacuer
cpenneit anmurenbHocTH 3aHaTvs mo HTITD 112-2000; P 45.120-2000. Pacuer
CpelHEW UIMTENbHOCTH 3aHSATUS MHXKEHEPHBIM CIIOCOOOM. Y ienbHas Harpy3ka Ha
OJIHY a0OHEHTCKYIO JIMHUIO.

Konuentpamusi TtenedoHHo Harpy3kd. Yac HauOonbluei Harpysku.
Koaddunment konuentpanuu Harpy3ku. Ctatuctuueckuit puxcupoBanusiii YHH,
craructuueckuit mnaBaronii YHH. Pexomenaanuu MCO-T cepun E.500.

Crioco0sI pacmpeneneHust Harpy3Kku. THTEHCUBHOCTh Harpy3Kku Ha BXOAax U
BBIXOJIaX CTYNEHW TPYIIOBOTO HCKaHusA. [IpomopruoHansHOEe pacmpeneieHue
Harpy3ku. KosdduimenTsl  TATOTEHUS, HOPMHUPOBAHHBIE  KOIPDUIINCHTHI
Tarotenus. Jluarpamma pacnpenenenus Harpy3ku. OLieHKa pe3ybTaToB U3MEpPEHUs
Harpy3KH, JOBEPHUTENbHBIN WHTEpBajd. OIEHKM MaTeMaTUYeCKOTO OXKUIAHUS |

nucnepcun. HopmansHoe pacnpenenenue, pactpeaenenne CTbloeHTa.



PA3JEJ II. PACYET IIPOIIYCKHOWM CIIOCOBHOCTHU B
OJHO3BEHHBIX CHUCTEMAX. CHCTEMbI C OXHUJIAHUEM
(12/_YAC.)

Tema S. O0ciy:;kMBaHNe NPOCTEHIET0 IOTOKA BHI30BOB (nepBas ¢popmyaa
OpJaanra) (2_/__4ac.)

[TocTtanoBka 3amaun. 3agaHUE KOMMYTALIMOHHOM CXEMBbI, IOTOKa BBI30BOB,
JTUCHUIUIMHBL 00caykuBanus. Jluarpamma coctosiHuil. OnipeziesieHne BEpOSTHOCTH
HAaXOXJIEHUS CHUCTEMBbl B  TPOMEXKYTOUHBIX M  KpaWHUX  COCTOSHHSX.
Huddepenunansupie ypaBHeHus Opaanra. [lpomecc poxnaeHuss W THOEINH.
CranuoHapHblii pexuM cucteMbl qud pepeHnnanbHbIX ypaBHeHn Dpianra. Beisoa
dbopMyInbl JISI BEPOATHOCTEM CTalMOHApHOTO coctosHus (Opnanr, 1917 1.).

O603nauenne Gpopmyibl. O6061IeHNE PopMyIibl Ipranra (CeBacThsiHOB, 1957 1.)

Tema 6. Ilorepy B NOJHOZOCTYIHOM Iy4YKe IPH OOCIYKMBAHHH
npocreiiniero moroxka Bbi3oBoB(1l / 4ac.)

[Torepu mo Be3oBaM. Ilotepu mo nHarpyske. Ilotepu mo Bpemenu. OOiee
COOTHOILIEHHE PAa3IMYHbIX BUJIOB NoTepb. CBOMCTBO 3proguvHoctu. OnpeneneHue
pa3IMYHBIX BHUAOB IMOTE€Ph MPH TMOCTYIUIEHUM NPOCTEUIIEr0 TIOTOKAa Ha
MOJHOJIOCTYIHYI0 cxemy. [lepBas dhopmyna Dpnanra. Tabnuiel [1anema, Tabnuiibl
bamapuna. Pexyppentnas ¢opmyna Opnanra. [IpomyckHas crmiocoOHOCTb JTUHUI
MOJIHOAOCTYITHOTO Iy4YKa. 3aBUCUMOCTH MEXAY CpeIHEH HWHTEHCUBHOCTBHIO
Harpy3kd Ha OJHY JIMHUIO, YHUCJIOM JIMHHUM, BEPOSTHOCTHIO TOTEPh IIPHU
dbukcupoBaHuM oTHOM U3 ATUX BenuuuH. [lepexon Gpopmynbsl Dpnanra B hopmyy
[Iyaccona. BepoATHOCTh 3aHATHS ONPEAEICHHBIX JUHUN M3 00Ilero ywucha.
['padrueckre 3aBUCHMOCTH MEXIy TapameTpamMu IMepBod (GopMyibl DpiiaHra.
O6mactp Manbix oTepb. OnpeneneHue HeOOXOAMMOTO YHCIIA JIMHUNA TI0 33JJaHHOM

Harpy3ke 1 BeauduHe notepb. O0sacTs npuMeHeHus: GopmyJsibl DpiiaHra.



Tema 7. OOcaykuBaHMe NOJHOAOCTYNHBIM IIYyYKOM IOTOKAa OT
OrPaHUYEHHOT0 YUCJIa HCTOYHUKOB (popmysia Durcera) (1 /  wac.)

[TocranoBka 3amaun. 3ajaHue KOMMYTAllMOHHOW CHUCTEMBI. 3aJaHHe
BXOJISIILIETO MOTOKA BHI30BOB. 3aJlaHNE TUCUUILIMHBI 00CTy)kuBaHus. CocTaBiIeHHUE
auarpammbl cocTosiHuM. [lapaMeTpsl TOTOKOB 3aHATUNA U OCBOOOKIEHUI. 3anuch
BEPOATHOCTEM BCEX COCTOSHUN uepe3 IapaMeTpbl IMOTOKOB U BEPOSTHOCTH
HAYaJIBbHOTO COCTOsTHMS. 3armuch popmyiel Jurceta (1918 1.). [loTepu mo BpeMeHu,
HOTEPH IO BBI30BAM, INOTEPU IO HArpy3ke NpuU OOCITYKMBAaHUM IOTOKA OT
OTPaHMYEHHOIO0 YHCIA HCTOYHHMKOB. 3alKCh BBIPAKEHUW I MOTEPh Yepes
MaTEMaTUYECKOE OKUJJAHUE U MHTEHCUBHOCTh Harpy3KH, MOCTYIAIOIIEH OT OJTHOTO
uctounuka. Ilepexon ¢opmynsr DHrcera B ¢opmynsl Opnanra u Ilyaccona.
CpaBHEHHE TMIPOMYCKHOW CHOCOOHOCTH Iy4Ka JIMHHA TMpU MOCTYIUICHUH
OPOCTEHIIEr0 W MPUMUTHUBHOTO IOTOKOB. ['papuku 3aBUCHMOCTEH MEXIy
BEJIMYMHAMH, BXOJAIMMH B (opmynsl. ['paHunel npuMeHUMOCTH (OpMYIIbI

Opnanra u GopMyIibl DHTCETA.

Tema 8. OO0cayxuBaHue  mpocTerlero NOTOKA BbI30BOB
MOJTHOJAOCTYIHBIM IYYKOM ¢ O:kuaaHueM (2 /  yac.)

Crnyyaii IOKa3aTENbHOTO pAaCHpENCNICHUs BpPEMEHM 3aHATHA. 3aJaHue
KOMMYTAIlAOHHOM  CXEMBI, BXOJSIIETO IOTOKA  BBI30BOB,  JAWCLHILIMHBI
obcmyxuBanus. Jluarpamma cocrossHui. I[loTokM 3aHSATHH W OCBOOOXKIICHHIA.
3anuch BEPOATHOCTEN COCTOSHUM JIA CITydasi 3aHATHUS TOJIBKO JIMHUM U JJIS Cllydast
3aHATUSA MECT B OUEpEAU. Y CIIOBUE KOHEYHOCTH OUYEpEU. 3aMUCh PACIPENCIICHUS
OprnaHra Ui CUCTeM ¢ oxuaanueM. Bropas gpopmysna Opnanra. Y ciaoBHbIE TOTEpH.
3aKOH pacnpenesIeHus BpeMeHU Okuanus. CpegHee BpeMs OKUIAHUS 1JIs1 BBI30BAa,
NOCTYIAIOIIEr0 Ha KOMMYTalUMOHHYIO cucteMy. CpenHee BpeMs OKHMIAHUS IS
OKMJAIOIIMX BBI30BOB. BeposTHOCT ouepenu. CpenHss JuiMHa oduepeau (CpeaHee
YHCIIO 33JIeP>KAHHBIX BBI30BOB).

Cay4ail MOCTOSIHHOM JJIMTENbHOCTH OOCIY)XMBaHHs. YTOPAJOUYEHHBIH U

ciy4aitHbli BbIOOp U3 ouepenu. CpaBHUTEIbHBIE TPaQUKU AJI1 BEPOSITHOCTEN TIPH



pa3IMyYHBIX 3aKOHAX paclpeiesieHusl JUIMTEILHOCTH OOCTY>KMBAaHUS U Pa3TUYHON
Harpy3ke. BepostHocts oxunanus. Kpuseie Kpommenuna u bépke. 3aBucumoctu
CpeIHEN MPOMYCKHON CLIOCOOHOCTH JIMHUM B IIyYKE OT YMCia JIMHUH, TUCIUIUINHBI

0OCITy>KMBaHHS ¥ BEPOSITHOCTH OXKHUIaHUS/TIOTEPb.

Tema 9. Pacyer mpomyckHo#i cnoCOOHOCTH YNPABJISIOIIMX YCTPOICTB.
KomOunupoBanHasi cuctema oocayxxuBanus (1 /  4ac.)

CpenHee BpeMsl 3aHATUS MapKepa Ha OOCIy)KMBAaHUE OJHOIO COEAMHEHHS.
[Ipomycknast crnocoOHOcTh MapkepoB. DyHKIMS pacnpeneneHus BpeMEHHU
oxkunanus. CpenHee BpeMsi OXUIAHUS 3aJ€pKaHHBIX BBI30BOB. OmpenesieHue
XapaKTEPUCTHUK 10 TpapuKaM.

KoMOunupoBanHast cuctema oOciyxuBanus. OXuJaHuE€, OrpPaAHMYEHHOCTH

oucpcau, IIOTCpH. 3aBHCHUMOCTbD BCPOATHOCTH IIOTCPL OT YKUCJId MCCT OKUAaHUA.

Tema 10. CucTembl ¢ MOBTOPHLIMH BbI30BaMu (2 /  4ac.)

OTnnumne mMozaenu DpliaHra OT MOJENH C MOBTOPHbIMHU Bbl3oBamu. Kaptuna
3aHATOCTH CHCTEMBI NP YYETE IMOBTOPHBIX BBI30BOB. JlMarpamma COCTOSHMM U
NEepexoJIoB Mpolecca oOciaykuBaHusd. OmnpeneneHue BEPOSITHOCTEH pPa3IUYHBIX
coctossHuid.  Cucrema  ypaBHEHMl  BepodTHOCTel  cocrosiHuil.  Ciyuyaun
aHaNIMTHYECKOro pemeHus. YuciaenHoe pemenue. [pubmmkeHHbld METO pacyeTa
HE0OXOMMOT0 YK CJIa JIMHUM TI0 3aIaHHON BXOISIIEH Harpy3Ke, YNCIy UCTOUHUKOB
Y BEPOATHOCTH MOTEPH. Y YET JOMOJHUTEIBHON HArpy3KH OT TOBTOPHBIX BBI30BOB.
Harpyska Ha pa3nuyHble CTYIIEHM KOMMYTAallMM M HA YIIPABISIIOLIEE YCTPOMCTBO.
Tabmuibl  BEPOSTHOCTHBIX  XApPAKTEPUCTHUK TOJHOJOCTYMHOTO TydkKa MpH
MOBTOPHBIX BBI30BaX. XAapaKTEPUCTHUKU CHUCTEMbl C IOBTOPHBIMU BBI30BaAMHU.
CpenHssi mpoJoJKUTENBHOCTh MEK/ly OBTOPHBIMH BbI30BaMu. [lapaMerp motoka
NOTEPSHHBIX MEPBUYHBIX BbI30BOB. CpenHee BpeMsl CYyIIECTBOBAHMSI MCTOYHHMKA
MOBTOPHBIX BBI30BOB. BEpOSTHOCTH MOBTOPHOIO BBI30Ba (MEpa «HACTOMYMBOCTH
aboHeHTa). BepoATHOCTh MOTEph NEPBUYHBIX BBI30BOB. CpeiHEE YHUCIIO TOBTOPHBIX

BbBI3OBOB, IIPUXOAIINXCA HA OAUH HCpBH‘IHBIﬁ.



Tema 11. OcHOBHbIC XapAKTEPUCTUKH W THIBI HEMOJHOJAOCTYIHBIX
BKJIKOYeHui (2_/ 4ac.)

Onpenenenue HenoJHOAOCTynHOro nydka. JloctymHocts. Harpysounas
rpynna. YcioBue HENOJIHOAOCTYNHOro BkItoueHUs. KoadduuueHTt yniaorHeHus.
Kpaitnue cimyuyau, nepexoa K IMOJHOAOCTYIIHOMY U H30JIMPOBAHHOMY CIIy4asiM.
Yuciio cBA3edl MeXay TOYKaMU KOMMYTAlUMW OTAEIbHBIX HArpy304YHBIX TPYIIIL
Martpuna cBA3HOCTH (MaTpUlla MHIUAECHTHOCTH, HHIIUAECHIUH ). UyBCTBUTENBHOCTh
K KOJEeOaHMsIM Harpy3Kd IO Harpy3ouyHbiM rpynnam. [lopsaok wckaHus B
HEIMOJIHOAOCTYIIHBIX ~ cXeMmaX  (QJIrOpUTM  YCTAHOBJIEHUS  COEJIMHEHUN).
YHopsio4eHHOEe HCKaHWE, IIaroBble M JEKaJaHO-IIarossle uckarenu. CirydaitHoe
HCKaHHUE.

CryneHyarsle W pPaBHOMEPHBIE HENOJHOMOCTYNHbIE cXeMbl. [IpsMbie
CTYIIEHUYAThIE BKJIFOUECHM S, BKIIFOUEHHUS C IEPEXBATOM, BKIIIOUEHUS cO cABUroMm. I1lar
uckauus. KoadpduuueHnt OIOKupoBKU. BBIOOp CTPYKTYpbl — CTYNEHYATHIX
HEMOJHOJOCTYIHBIX CXeM. BbIOOp ONTHUMAanbHOM CTPYKTYypbl paBHOMEPHBIX
HEIMOJHOAOCTYIHBIX cxeM. [locTpoenre ogHOTUITHBIX ToAcUcTEM. D (PEKTUBHOCTH
CTYIIEHUYAThIX ¥ PABHOMEPHBIX CXEM IIPH CIIYYailHOM M YHOPSAIOYEHHOM HCKaHUH.

WNneansHO CUMMETpHYHAs HENOJHOAOCTYNHas cxema. OrmpezneseHue.

XapaKTEpUCTUKH.

Tema 12. @opmyaa IpJianra 1Jis uaeaJIbHONH HENMOJIHOAOCTYINHON cXeMbI
(Tperbsi popmyna Ipianra). IIpudan:keHHbIe METOAbI pacyeTa MPOIYCKHOM
CIOCOOHOCTH HEMOJTHOAOCTYNHBIX cxeM (1 _/ wac.)

[lIoctaHoBka 3amaun. 3agaHWe KOMMYTAIIMOHHOW CXEMBI. 3aJaHHWE MOTOKa
BbI30BOB. 3aJlaHu€ JUCLUIUIMHBI oOcayxuBaHus. Jluarpamma COCTOSHUH.
OmpenencHue ImapaMeTpoB IIOTOKOB 3aHATHH M OCBOOOXIEHHH. 3aIlvch
BEPOSITHOCTEM pa3IUYHBIX COCTOSHUM B TpoLEccax pOXACHUS U THOenu.
BepositHocTs moTeps (TpeTbs ¢Gopmyna Opnanra). Vcmonap3oBaHUE TpeTben

dbopmybl DpraHra.



[TpubnmxeHHbIE METOBI pacuyeTa MPOIMYCKHON CIOCOOHOCTH. YTPOIIEHHBIN
MeTon OpnaHra. YmnpomieHHas (opmyia a8  HENOJHOJOCTYNHBIX —CXEM.
Ocobennoctu mpumeHeHusi, norpemnoctd. Meroa O'lenna. ®opmyna O'/lenna
JUIsL BBIPOBHEHHOM Harpy3ku. OCOOEHHOCTM NPUMEHEHUsS, MOTPEIIHOCTH.
[Tpubnmxennas ¢opmyna I[lanema-SAxobeyca. dopmyna Ilampma-Skobeyca.

OcobenHocTH IMPUMCHCHU, ITIOTPCIIHOCTH.

1. CTPYKTYPA U COJEP’KAHUE NPAKTUUYECKOM YACTHU
KYPCA

Ipakruueckue 3ansiTus(18/  4ac.)

IIpakTnueckoe 3ausitue Nel. 3aKoHbI pacHpeneeHUsi CJAy4alHBIX
BesmuuH(1l / 4ac.)

1. ITocTpouTh pacnpenesieHre BEPOATHOCTH 3aHATUS JIMHUA B Mydke U3 V
JIMHUW B COOTBETCTBUH C pactpeneneHusamu bepuymm, [Iyaccona u Dpnanra.

2. g KaXIOro pacrpeiesieHUus] paccuuTaTb MaTeMaTHYecKOe OXKUIaHHE

quciia 3aHATbhIX JII/IHI/II>'I, X JUCTICPCUIO U CPCAHCKBAAPATHICCKOC OTKIIOHCHHC.

IIpakTnueckoe 3ansaTMe Ne2. CBoiicTBA MOTOKOB  BBI3OBOB.
XapakrepucTuku notokos(l / wac.)

1. JIns mpocTeiIiero moToka BbI30BOB PACCYUTATh BEPOSATHOCTH MOCTYILIICHUS
k BBI30BOB 3a mpomexyTok Bpemenu [0, t), rae t=0.5,1.0,1.5,2.0. 3nauenuss A u V
oepytcs u3 3ansaTus Nel. Yucno Bei3oBoB k=[V /2] — nenas yactb uncna.

2. [Toctpouth (QyHKIUIO pacmpenesieHrus MPOMEXKYTKOB BPEMEHH MEXITY
JIBYMSI TIOCIIEZIOBATEIIbHBIMA MOMEHTAMU MOCTYTUICHUS BBI30BOB /Ui 3HaUeHuH t=0;
0.1;0.2; 0.3;0.4; 0.5. Pe3ynbTaThl pacuéra NpeICTaBUTh B BUE TaOIUIIbI U rpaduka.

3. Paccunrtarh BEpOATHOCTH MOCTYILJICHUSI HE MEeHee k BBI30OBOB 3a MHTEPBAJ
Bpemenu [0, t), rue t=1.

4. ITpoBecTu aHanu3 pe3yJibTaToOB.



IIpakTnueckoe 3ansitue Ned. TenedonHas Harpyska, eé mapamMerpbl M
pacnpeneiienne (2 / 4ac.)

1. 300pa3uTh CTPYKTYPHYIO CXEMY ITPOEKTUPYEMOM CETH.

2. N3o0pa3uth PyHKIIMOHANIbHYIO cxeMy npoektupyemont ATC.

3. Paccuntarh HMHTEHCHMBHOCTh HArpy3ku, TIOCTyHarolmiel Ha  BXOJbI
KOMMYTAIMOHHOTO T0J1s1 TpoekTupyemoit ATCD.

4. Paccuutarh CpPElHIOI0  yJEIbHYIO HWHTEHCHUBHOCTh Harpy3ku Ha
a0OHEHTCKYIOJIMHHUIO.

5. [lepecuntaTh WHTEHCHUBHOCTH HATPY3KH Ha BBIXOJbI KOMMYTAIlMOHHOTO
nosinpoektupyemoit ATCO.

6. Paccuntats naTeHcuBHOCTH Harpy3ku k AMTC, k YCC, k LIIC, k IP-cern.

7. PactipeneuTh MHTEHCUBHOCTh HArpy3ku Y1 TI0  HampaBJICHUSIM
MEKCTAaHLIMOHHOM CBSI3U METOJIOM HOPMHPOBAHHBIX KO3(PPHUIIMEHTOB TATOTEHHUSL.

8. Pesynbrarhl pacuéra mpencTaBuTh B BUIE TAOJIUIIBI.

9. locTtpoutrh  nuarpamMmy  pacrpeziesieHus  Tele(OHHONW  Harpys3Ku

npoexktupyemon ATCO.

IMpakTuyeckoe 3anatTue Ned.Meroa pacuéra mpomycKHOW CnocoOHOCTH
0/IHO3BEHHBIXIIOJIHOIOCTYIHBIX BKJIIOYEHH npu 00CTy;KMBAHUM
NPOCTEeHIIero MOTOKABBI3OBOB B cucreMe ¢ mnorepsimu. IlepsBas ¢opmyiia
Opaanra(2_/ _4ac.)

1. PaccuutaTth HEOOXOAMMOE UHMCIO JIMHUM Ha BCEX HaIpaBJICHUIX
MEKCTAHIIMOHHON CBsi3u oT mnpoektupyemoit ATCD. Pesynprarel pacuéra
MPEICTaBUTh B BUJE TAOTUIIBI.

2. Paccunrtarh ¥ OCTPOUTH 3aBUCUMOCTH YHCNIA JIMHUNA V U KodPuimenta
CPEIIHETO HCIIOIh30BaHUS 1] OT BEIMYMHBI MHTEHCUBHOCTH HATPY3KH MPU BETUINHE
notepb P=0.021. Pe3ynbTaThl pacuéTa npeacTaBuTh B BUJI€ TAONHIIBI U TPadUKOB

V=1(Y) un=f(Y) npu P=const.



3. [Moctpouth 3aBuUCHUMOCTh BeiawuuHBI MOTEph Ev(Y) OT WHTEHCHBHOCTH
MOCTYIAMONICH HArpy3ku Tpud (PUKCHPOBAHHOM 3HAYCHWM 4YHCIA JIMHUN B
HarnpasiieHnd K YCC. JlnanazoH U3MEHEHUs BENHMYHUHBI TOTEPh NpUHATH OoT 0.001
10 0.1 (cooTrBecTBYIOIMM BBIOOpPOM Y'). Pe3ynbTaThl MpeCcTaBUTh B BUIEC TAOTHITHI
u rpaduka P=f(Y) npu Vycc=const.

4. TIpoBecTy aHaIU3 MOJTYYEHHBIX PE3YJIbTATOB.

IIpakTnueckoe 3ansaTue NeS. Merox pacyéra mNOJHOAOCTYNHBIX
HeOJIOKHPYeMbIX BKJIIOYEHHHANPH OO0CHY:KUBAHUM NPUMUTHBHOIO MOTOKA
BBI30BOB 10 cucTeMe ¢ morepavu.@opmyaa Iurcera(l /  gac.)

1. Paccuutath s 3agaHHbBIX v U a npu n=20 BepostHoctu Pt, PB u PH,
CpPaBHUTH UX M0 BeIU4uuHe. [[1s1 pacu€Ta 3HaUCHUS V U a B3AThU3 NIEPBOTO 3aHSITUS.

2. [TocTpouTh 3aBUCHMOCTH 4YHCJIa JUHUH V OT WHTEHCUBHOCTH Harpy3KH
mssukcupoBanHoro 3Hadenus PB=0.021 npu n={10; 20; 60}. Ha sTomxe pucyHke
noctpouth 3aBucumocth v= f(Y) mma o0cmyKMBaHUSAMPOCTEHINIET0 TOTOKA
BBI30BOB. Pe3ynbTaThl MpUBECTH B BUE TAOTHUIIBI.

3. [IpoBecTn aHAMM3 TOTYYCHHBIX PE3yIbTATOB.

IIpakTuyeckoe 3ansaTue Ne6. Meroabl pacuéra MNOJHOAOCTYIHBIX
HEeOJIOKMPYEMBbIX BKJIKYCHHUUNPH O0CHYKMBAHMM NPOCTEHIIEro MOTOKA IO
cucreme ¢ oxkuaanueM(2 /  Jac.)

1. PaccuuraTh 1o BTOpOil popmysie DpiiaHra BEIUUUHY YCIOBHBIX OTEPH IS
BCEX MCXOISIIMX HampaBlieHHi oT mnpoektupyemMor ATCD, mpenmonarasi, 4to
MOJIHOAOCTYIHBIM MyYOK JMHUN OOCITYXHBAETCS IO CHUCTEME C OXKUIAHUEM.
CpaBHHUTSH C pe3yibTaTaMu, IOJTYYEHHBIMU ITPH UCIIOIb30BAHUN CUCTEMBI C IBHBIMU
notepsamu (3aHsitue Ned). Pezynbrarsl pacuéra NpeACTaBUTh B BUJIE TAOJIULIBI.

2. lns wanpasnenus kK AMTC paccuurars: P(y>1), vy, y3,f, Pou.3HaueHue
CPEIHEr0 BPEMEHH BbI30Ba PUHATH PABHBIM PACCUMTAHHOMY Ha 3aHATHH Ne3.

3. Ilo pucyHKy ompenenuTh KauecTBO OOCIyXHBaHUs Mapkepom Osoka '

ATCK npu HOp™Me KauecTBa obOcmykuBanus P(y>2)=0.003. Bpems o6cmyxuBanHus



onHoro BbI3oBa MapkepoMm ' cocrasnsiet 0.5¢. JJonmyctrumoe BpeMs 0>KHIaHUS HE
JOJKHO TpeBbIIaTh t=1c¢. PaccunTaTh MakCUMalbHO JOMYCTUMYIO HAarpy3Ky Ha
BX0J6I O10ka ['M, mpu KOTOpO# KadecTBO 0OCTY)KUBAaHUSI BHI30BOB MapKepoOM He
IPEBBICUT HOPMY.

4. Kak U3MEHHUTCS Ka4yeCTBO OOCITYy>KUBAaHHUS M OCHOBHBIC TIOKA3aTEH PabOThI
MapKepa, eclid OH OyieT paboTaTh: a) B 2 pa3a ObIcTpee; 0) B 2 paza Me/JICHHEE.

5. IIpoBecTu aHanu3 NOJYYEHHBIX PE3YIbTATOB.

IIpakTu4yeckoe 3ansitue Ne/. MeToabl pac4éra nNpomycKHOi cliocOOHOCTH
OHO3BCHHBIXHEIMOJIHOAOCTYIIHBIX BKJIOYEHUN: ynpouméHHas d¢opmyJa
OpJaanra,popmyia O Jenaa, popmyia [Mansma-Axodeyca(l /  uac.)

1. PaccunTaTh ¥ MOCTOUTH 3aBUCUMOCTU uucia JUHUU V U koddduimenta
CPEIHETO UCIOJIb30BaHUA N=Y 0/V OT MHTEHCUBHOCTH MOCTYNAIOMIeH Harpy3ku A
npu BenmuuHe norepb P=0.021 u 3Hauenmsix pocrynHoctu D={10; 20; 40},
ucrons3ys Meton O Jlenmnma. 3HaueHuss A COOTBETCTBYIOT Harpy3kaMm Ha
HaIpaBJICHUSX, pacCuuTaHHbIM Ha 3aHsATUU Ne3. Crneautb, YTOOBI BBIOJIHAIOCH
ycnosue HIIJ[ Bxmrouenuss V>D. PesynbraTel pacuéra npencTaBUTb B BHJIE
TabnuIbl U Tpaduka.

2. Paccunrtath ¥ IOCTPOUTH 3aBUCUMOCTbD YHCIIA TUHUHN V OT BETMYMHBI IOTEPh
P HenonHoaocTynHOro nmyyka npu 3HaueHnd A=Y BHyTpucuct u D=10 o popmyie
Opnanra, O Jlemta u [Tansma-Sko6eyca. Pe3ynbprarsl pacuéra mpeacTaBUTh B BUJIC

TaOauIbl ¥ Tpaduka.

IMpakTuyeckoe 3ansaTue Ne8. Metoja SIkoGeyca ajsi pacuéra nponyckHoit
CIOCOOHOCTHABYX3BEHHBIX MOJTHOOCTYITHBIX BKJIKOYeHHi (2 /  4Jac.)

1. Jlns 3amanHorOo B 3aMaHuu 6 nByx3BeHHOTro Onoka ['M moctpouth cxemy
rpynmnoo0pa3oBaHus B KOOPAMHATHOM BUJIE U PACCUUTATh BEIUYUHY BEPOSITHOCTH
noteps s HanpaiaeHuid K YCC u AMTC npu nosHOZOCTYITHOM JBYX3BEHHOM
BKJIFOUEHHUH. 3HAYEHHSI MTHTEHCUBHOCTHU HArpy3ok B HarnpasiieHus1x K AMTC u YCC

B3ATh U3 PE3yJbTAaTOB 3aHATHS Ne3.



2. [1ns Toro ke nByx3BeHHOTO Osioka ['M HaliTh HeoOX0oaMMOe YHCIIO JIMHUH B
HamnpasiaeHun oT ATCK k npoextupyemoir ATCD, npeanonarasi HOJIHOAOCTYITHOE
BKItoueHue, mnpu notepsx P=0.021. 3HaueHWe HMHTEHCUBHOCTH HArpy3Ku B
HaIpaBJICHUM B35ITh U3 PE3yJIbTATOB pacu€Ta 3a/laHusl.

3. Harpy3ky Ha ouH BxoJ1 6J10Ka B3Th U3 3aHATHS Ne6.

IIpakTuyeckoe 3ansaTue Ne9. Metoabl pacuéTa nponyCcKHOM cOCOOHOCTH
JABYX3BE€HHBIX CX€M,B BbIX0/Jbl KOTOPBIX BK/JIIOY¢H HEMOJTHOAOCTYIIHBIN MIy40K
JuHuii(2_/ _4gac.)

1. lna 3amanHoro Ha 3aHsaTMM Ne6 nByx3BeHHoro Osoxka MM mertomom
SAxobeyca paccuurats yucio auaui B HITJ nmyuke nns nanpaenenus ot ATCK k
npoektupyeMoit ATCO npu BenmunHe q=1 u kadectBe oOcmyxuBanus P=0.005.
HMHTEeHCUBHOCTB OCTyNAIOLIEH Ha 01MH BXoA O6110ka 'V Harpy3ku B3sTh U3 3aHATUS
Neb6.

2. g aroro e 6moka 'Y Mmeronom 3¢ hekTUBHON TOCTYMHOCTH pacCuUTaTh
yucio auauil 1ig HanpasiaeHus oT ATCK k npoexktupyemoit ATCD npu BenrnunHe

q=1 u xauectBe oOcmyxkuBanusi P=0.005. CpaBHUTH pe3yIbTaTHhI.

IMpakTuyeckoe 3ansitue Nel0.Merog BepoOSATHOCTHBIX TrpadoB Aas
pacyérta  MPOMYCKHOMCIIOCOOHOCTH  MHOIO3BEHHBIX KOMMYTAIMOHHBIX
cucrem(2_/ _gac.)

1. PaccuutaTh  CTPYKTYypHbIE  MapaMeTpbl U MOCTPOUTH  CXEMY
rpynnoo6pa3oBanus 6yo0ka abonenTckoro uckanus (AN) ATCK B koopauHaTHOM
Bujie. CTpyKTypa KOMMYTallMOHHOM cxeMbl ¥ TUIIbl MK C, Ha KOTOpBIX peann30BaHO
Ka)KJ10€ 3B€HO, 3aJ]aHbl B TA0JIMUIIE B COOTBETCTBUH C HOMEPOM BapUaHTA.

2. [locTtpouTh BEpOATHOCTHBIE Tpadbl M paccUyUTaTb BEPOSITHOCTH IMOTEPb
METOJIOM BEPOSTHOCTHBIX TI'padoB MO HCXOIAMIEH M BXOASIIEH CBSI3U OJIOKa
a0OHEHTCKOTO MCKAHMS. Y ACNbHYIO UCXOALLYI0 a0OHEHTCKYIO HAarpy3Ky MPUHSTH
paBHOM BXosIIel a=aucx=aBXx U3 3aHAThs Ne3. J[J11 4eThIpEX3BEHHOM CXEMBI YUCIIO

6s0koB AB npunsaTh paBHbIM 10, uncio 6oko CD — 4.



IIpakTnueckoe 3ansaTe Nell. Meton pacuéra cerm ¢ O00XOAHBIMH
HanpasJeHussMu(2_/ _4ac.)

1. PaccunTaTh ONTUMAJIBHOE YHCJIO JIMHUM B TMPSIMBIX HANpPaBICHUSX OT
npoektupyemoit ATCD xk ATCHII u ATCK. B kadectBe 00XOIHON NPHUHSATH
ATCO-1.

2. Paccuutate mapameTpbl WM30BITOUYHON HArpy3Kd OT YKa3aHHBIX MPSIMBIX
HAIpaBJICHUM.

3. [TocTpouTh peanbHYI0 M SKBUBAJICHTHYIO CXEMbI BKIIOUCHHUS JTUHUN Ha
00XOJHOM HAIpABJICHUU U PACCUUTATh YUCIO JIMHUM HA 3TOM HaIMpaBJICHUU MPHU

HOpMeE BeJIMYuHBI moTeph Po0x=0.005.

I1l. YYEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToAueCcKoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHI
oOyuaroruxcss mo guctuiuinHe «Teletraffic theory (Teopust Tenmerpaduka)y»
npenacrasieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

TUTaH-Tpa(UK BHITIOJHEHHUS CAMOCTOSITENILHOW pabOThHI MO AUCUHUILIIMHE, B TOM
YHClie IPUMEpPHBbIC HOPMBI BPEMEHH Ha BBITIOIHEHHE 110 KAXKIOMY 33JIaHUIO;

XapaKTepUCTHKA 3aJaHUN I CaMOCTOSITENIbHON pabOThl OOYyYaIOIIUXCS H
METOIMYECKHE PEKOMEH IAlUU 10 X BBITIOJIHCHUIO;

TpeOOBaHMSI K  TPEACTABICHUIO W O(DOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSATENbHOM pabOThI;

KPUTEPUH OLICHKH BBITIOJIHEHUSI CAMOCTOSITEITLHOU PabOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne Konrposmpyemsie Konsbl u 3Tanbi OueHoyHbIe cpeacTBa
n/m pasziesibl / TeMbl ¢GopMUPOBAHHSA | Tekymmii KOHTPOJIL | MPOMEKYTOUH
AUCHMITUHBI KOMIeTeH Ui ast aTTecTalus
1 Tewma 1. [Ipeamet u [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdonmo
3a/1a4¥ TeOpUun pabota(I1P-12) (TTP-8)
TeneTpaguxa. ITotokn yMeeT PacuerHo-rpaduueckas | [Toptdoamno
BBISOBOB pa6ora(TIP-12) (TTP-8)
Braneer | Pacuerno-rpadpuueckas | [Toprdonuo
pabota(ITP-12) (TTIP-8)




Tema 2. IIpocreiimmit IIK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdoamno
MIOTOK BBI30BOB, €TI0 pabota(ITP-12) (TTP-8)
CBOUCTBA 1 ymeer PacuetHo-rpaduueckas | [loprdomnuo
XapaKTEPUCTUKHU pa60Ta(HP-12) (HP-8)
Bianeer | PacuerHo-rpaduueckas | [Toprdonno
pabota(I1P-12) (TTP-8)
Tema 3. Knmaccudpukamus | [1IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdonamno
notokoB. OnpeencHue pabota(ITP-12) (TTP-8)
Tene(OHHOMN HArpysKn yMeeT Pacuerno-rpaduueckas | [Toptdonmo
pabota(I1P-12) (TTP-8)tum 3
Brnageer | PacuerHo-rpaduueckas | [loptdomnmo
pa6ora(IIP-12) (TTP-8)
Tema 4. OcHOBHBIE [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toprdonmo
napameTpsl TeseOHHOM pabora(ITP-12) (TTP-8)
narpysku. Criocober yMeeT PacuetHo-rpaduueckas | [Toprdonmo
pacrpeaciIiCHUA HAarpy3Ku pa60Ta(HP‘12) (HP'8)
Brnajgeer | PacuerHo-rpaduueckas | [Toptdomnmo
pa6ora(IIP-12) (TTP-8)
Tema 5. OOcnyxuBaHuE [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toprdonmo
MPOCTEHIIIEro MOTOKA pabota(I1P-12) (TTP-8)
BBI30BOB (IlepBast ymeer Pacuerno-rpaduueckas | IToprdommo
(bopmy:a Opratira) paGora(ITP-12) (TIP-8)
Biageer | PacyerHo-rpadmueckas | [Toprdonmo
pabora(ITP-12) (TTP-8)
Tema 6. [ToTepu B [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdonmo
TIOJTHOJIOCTYITHOM TTYYKe pabota(ITP-12) (TTP-8)
[pH 06CITy>KUBAHHH yMeeT PacuetHo-rpaduueckas | [Toprdommo
MMPOCTCUIICTO ITOTOKA pa60Ta(HP-12) (HP-S)
BBI30BOB
Biageer | PacyerHo-rpadmueckas | [Toprdonmo
pabora(ITP-12) (TTP-8)
Tema 7. O0OcnyxuBaHue I1K-1 | 3Haer Pacuerno-rpaduueckas | [loprdonuo
MOJTHOIOCTYITHBIM pabota(I1P-12) (ITP-8)
TTyKOM IOTOKA OT yMeeT Pacuetno-rpaduyeckas | [Toprdommo
OTPaHUYCHHOTO YHCIIa paGora(TTP-12) (ITP-8)
HUCTOYHHKOB ((hopmyna
DHrcera) Brnageer | Pacuerno-rpaduueckas | [Toprdommo
pabota(I1P-12) (ITP-8)
Tema 8. OOcyxuBaHue [1K-1 | 3Haer PacuerHo-rpaduueckas | [Toptdoamno
MPOCTEHIIIEro MOTOKa pabota(ITP-12) (TTIP-8)
BBISOBOB yMeeT Pacuetno-rpaduyeckas | [Toprdommo
TTOJTHOTOCTYITHBIM pa6ora(TIP-12) (TTP-8)
MYYKOM C OXKHJIaHHEM
Brnageer | Pacuerno-rpaduueckas | [Toprdommo
pabota(I1P-12) (TTP-8)
Tema 9. Pacuer I1IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdoamno
MPOIYCKHOU CIIOCOOHOCTH pabota(ITP-12) (TTIP-8)




YIPaBJISAIOLUUX YCTPOMCTB. yMeeT Pacuerno-rpaduueckas | [Toptdoamno

KombunupoBanHas pabota(ITP-12) (TTP-8)

CHCTEMA 00CITy KUBAHNS Buazeer | PacuerHo-rpadmueckas | [Toprdommo
pabota(ITP-12) (TTP-8)

10 | Tema 10. Cucremsl ¢ [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdonmo
MOBTOPHBIMU BBI30BAMU pabota(I1P-12) (TTP-8)

yMeeT Pacuerno-rpaduueckas | [Toptdonamno
pabota(ITP-12) (TTP-8)

Bianeer | PacuerHo-rpadmueckas | [Toprdonuno
pabota(I1P-12) (TTP-8)

11 | Tema 11. OcHoBHBIE [IK-1 | 3naer Pacuerno-rpaduueckas | [Toprdommo
XapaKTEPUCTHKHU U THIIBI pa6ora(IIP-12) (TTP-8)
HCTOMHONOCTYIHBIX yMeeT PacuerHo-rpaduueckas | [Toptdoamo
BIJIIOHCHIH pabora(ITP-12) (TTP-8)

Bianeer | PacuerHo-rpaduueckas | [Toprdonuo
pabora(I1P-12) (TTP-8)

12 | Tema 12. ®opmyna [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toprdommo
DpinaHra s ueaibHOU pa6ora(IIP-12) (TTP-8)
HCHOMTHOAOCTYIHON yMeeT PacuerHo-rpaduueckas | [Toptdonamo
cXeMbl (TpeThs popmyna paGora(ITP-12) (IIP-8)
Opnanra).

TTpUGIHIKEHHBIE METOJIBI Brnajgeer | PacuerHo-rpaduueckas | [Toprdomnmo
pacueTa HpomyCcKHOi pabora(I1P-12) (ITP-8)
CIOCOOHOCTH

HETOJTHOIOCTYITHBIX CXEM

THoBbIE KOHTPOJIBHBIE 3a1aHNUSI, METOUYECKAE MAaTEPUAIIbL, ONPEIEIISIIOLINE
MPOLIETYPhI OIEHUBAHUSI 3HAHUM, YMEHHI U HABBIKOB U (WUJTK) OTIBITA ICSITEIbHOCTH,
a Tak)Ke KpUTEPUU U TIOKa3aTesd, HEOOXOAMMBIC Uil OIICHKUA 3HAHUM, YMEHH,
HaBBIKOB M XapaKTEPHU3YIOIIUE ATanbl (POPMHUPOBAHUS KOMIIETEHIIMNA B MpOIECcCce
OCBOEHUS 00pa30BaTEIbHON MPOrPAMMBI, NpeIcTaBieHbI B [Ipuioxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa

1. Usepcen B.b. Pa3zpaGorka Ttenerpaduka U IJIaHUPOBAHUE CETEH
[OnexTponnsblii pecypc]/ UBepcen B.b.— DnexkTpoH. TeKCTOBbIE naHHbIE.— M.:
Wurtepuer-Yuusepcurer Mudopmarmonnsix Texnonoruit (MHTYUT), 2016.— 625
http://www.iprbookshop.ru/14513?bid=57383 — ObC

Cc— Pexum pocryna:

«IPRbooksy.



http://www.iprbookshop.ru/14513?bid=57383

2. bamapun [.I1. Jlekmuum mo maTeMaTWYecKOW Teopum TeleTpaduka
[DnekTpoHHBIH pecypc]: yueoHOe mocobue/ bamapun I'.I1.— DnekTpoH. TEKCTOBBIE

naHHubie.— M.: Poccuiickuit yHuBepcuTeT Apyxk0bl Hapo10B, 2009.— 146 c.— Pexum

nocryma: http://www.iprbookshop.ru/5748&book_id=11564 — 9BC «IPRbooksy.

3. bparuenko H.1O. Teopus tenerpaduka [DneKTpoHHBIN pecypc]: yueOHoe
nocobue/ bparuenko H.}O.— DnextpoHn. TekcToBbie fanHble.— CTaBponoib: CeBepo-
KaBkasckuit ¢denepanpusiii  ynusepcurer, 2014.— 177 c.— Pexum pgocrtyna:

http://www.iprbookshop.ru/5748&book 1d=63142 — DBC «IPRbooks»

4. bepnmun A.H. AOOHEHTCKHE CeTH JOCTylla M  TEXHOJOTUU
BBICOKOCKOPOCTHBIX ceTed [DnekTpoHHbld pecypc]/ bepnun A.H. — DnextpoH.
TEKCTOBbIe JaHHble. — M.: VHTepHer-YHuBepcuter WMubopmanmoHHbIX
Texnonmornt  (MHTYUT), 2016. — 126 c¢. — Pexum mocryma:
http://www.iprbookshop.ru/5748&book_id=73657 — 9BC «IPRbooks».

5. YueOHO-MeToauYecKoe MOcoOMe sl MPAKTUYECKUX 3aHATHH U
BBINIOJIHEHHUS KYpCOBOM paboThl Mo AucHuIuiMHE Teopust TeneTpaduka
[OnekTpoHHBIN pecypc]/ — DIEKTPOH. TEKCTOBBIC JaHHBIC.— M.: MoCKOBCKuUi
TEXHUUYECKUN YHUBEPCUTET CBs3H U nH(popmaTuku, 2016.— 76 ¢.— Pexxum moctyna:

http://www.iprbookshop.ru/5748&book 1d=61562 — D5C «IPRbooks».

JlonoJHUTeIbHAS JIUTEPATypa

1. Hepcecsni A.A. Teopus TeneTpaduka [IneKTpOHHBIN pecypc]: yueoHoe
nocobue no aucturuimae « Teopust Tenerpadukay / HepcecsHiy A.A.— DIeKTpoOH.
TEKCTOBBIE TaHHbIe.— PocTOB-Ha-Jlony: CeBepo-KaBkazckuii prmran MocKoBCKOTO
TEXHUYECKOTO yHUBepcuTeTa cBsizu U uHpopmatukw, 2013.— 92 c.— Pexum

noctyma: http://www.iprbookshop.ru/5748&book_id=61315 — 9BC «IPRbooksy.

2. IlpuxnagHas matemaTuka. 3agada KOMMUBOsDKepa. CHCTEMBbI MacCOBOTO
oOciyxxuBanusi: YueoHoe nocooue / BeneButnna C.C., 3ennna B.B., Canponos

N.B. - Boponex:BIJITY wum. I.®. Mopo3osa, 2014. - 47 vc.
http://znanium.com/bookread2.php?book=858465



http://www.iprbookshop.ru/5748&book_id=11564
http://www.iprbookshop.ru/5748&book_id=63142
http://www.iprbookshop.ru/5748&book_id=73657
http://www.iprbookshop.ru/5748&book_id=61562
http://www.iprbookshop.ru/5748&book_id=61315
http://znanium.com/bookread2.php?book=858465

3. Kumumos I'.I1. Teopus maccoBoro oOcayKuBaHus [ DIEKTPOHHBIN pecypc]:
yueoHoe mocobue/ KmumoB ['.II.— DOnekTpoH. TEKCTOBbIE MAaHHbIE.— M.:
MOCKOBCKHI TOCYJIapCTBEHHBIM YHUBepcuTeT nMeHu M.B. Jlomonocosa, 2011.—
312 c.— Pexum poctyma: http://www.iprbookshop.ru/5748&book_id=13316 — 3bC
«IPRbooks.

4. CamyceBuu [.A. OcHOBbI TEOpPHUM MAacCOBOTO  OOCITYyXUBaHHUS
[DnexkTponHbIil pecypc]: mpaktukym/ CamyceBud ['.A.— DJEKTPOH. TEKCTOBBIC
nanubie.— ExarepunOypr: Ypanbckuit dpenepanbubiii yausepcurer, 2014.— 44 c.—

Pexxum nocrtyna: http://www.iprbookshop.ru/5748&book_id=68270 — 9bC «IPRbooks».

Ilepeyens pecypcoB HHPOPMALUOHHO-TEJICKOMMYHHUKALMOHHOM CeTH
«HHTEepHET»

1. http://strelnikov.ws/— koucriekt Jexknuit  A.IL [TimeHnyHUMKOBA B

AJIIEKTPOHHOM BapUaHTE U IPUMEDP BBITIOJHEHUS KypCOBOM pabOThI MO JUCIUTIIIMHE
«Teopus Tenerpadukar.

2. http://iks.sut.ru/lectures/nsokolov/ u http://sokolov.niits.ru/lectures.htm—

nexuun H.A. CoxoinoBa no aucriuruimaam « Teopust Tenerpaduka» u «Iloctpoenue
TEJICKOMMYHUKAIIMOHHBIX CETEN U CUCTEM).

3. https://studfiles.net/preview/5817217/- npuMep 3aaHUS u

METOJMYECKMX YKa3aHMA K BBIMOJIHEHHUIO KYypCOBOM pabOThl MO AUCLMILIMHE
«Teopus Tenerpaduka.

4. http://studbooks.net/784487/tehnika/primery prakticheskih zadach teori

I_teletrafika— mpumepst 3agau o aucnuiinHe « Teopus TeneTpadukay.

5. http://www.rfcmd.ru/sphider/docs/ITU-T/ITU-T Rec List A-

Z_ANO_E.htm— pexomenmammu MeXIyHApOTHOTO COFO3a AJICKTPOCBS3H, CEKTOP

CTaHIAPTU3ALMU TEJICKOMMYHUKAIMKA MEXAyHapOAHOTO CO3a DJIEKTPOCBI3H,
MCD-T (ITU-T - International Telecommunication Union, Telecommunication

standardization sector).


http://www.iprbookshop.ru/5748&book_id=13316
http://www.iprbookshop.ru/5748&book_id=68270
http://strelnikov.ws/
http://iks.sut.ru/lectures/nsokolov/
http://sokolov.niits.ru/lectures.htm
https://studfiles.net/preview/5817217/
http://studbooks.net/784487/tehnika/primery_prakticheskih_zadach_teorii_teletrafika
http://studbooks.net/784487/tehnika/primery_prakticheskih_zadach_teorii_teletrafika
http://www.rfcmd.ru/sphider/docs/ITU-T/ITU-T_Rec_List_A-Z_ANO_E.htm
http://www.rfcmd.ru/sphider/docs/ITU-T/ITU-T_Rec_List_A-Z_ANO_E.htm

6. http://www.etsi.org/~ pexomenmaruu  EBporelickoro  HHCTHTYyTa

crangaptu3anuu tenexkommynukamuidi (ETSI — European Telecommunications
Standards Institute).

7. http://minsvyaz.ru/ru/— HOPMAaTHBHO-TIPAaBOBKIC JIOKYMEHTBI

MuHKCTEpCTBA CBSI3U U MAaCCOBBIX KOMMYHUKanui Poccuiickon denepanuu.

8. http://rfc.com.ru/—

NoKyMeHThInHKeHepHoripaboueirpynmsilaTepHeT(RFC IETF — Request For

Comment, Internet Engineering Task Force).

9. Hayunas 6ubmumoreka JIBOY https://www.dvfu.ru/library/
10. «<eLIBRARY.RU HayuHnas ANEKTPOHHAS OoubmoTeKa
http://elibrary.ru/defaultx.asp

11. «<MHTYUT» HanunonanbHubiit OTKPBITBIN YHUBEPCUTET

http://www.intuit.ru/studies/courses/3688/930/lecture/16466

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH
U POrPaMMHOI0 o0ecreYeHnst
Jlek1uu v IpaKTUYECKUE 3aHATUS TPOBOSITCS B MYJbTUMEAUNHON ay IUTOPUHU
CO CJIEYIOIINM OCHAIIICHUEM:

1. TIpoextop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10)
PT-DZ110XE Panasonic; sxpan 316x500 cMm, 16:10 ¢ 31. npuBoIOM; KperieHue
HacteHHo-notosioyHoe  Elpro  Large  Electrol  Projecta;  moncucrema
BUJICOMCTOYHUKOB  JoKyMeHT-kamepa CP355AF  Avervision; moacucrema
BUJICOKOMMYTAI[MK;  MOJACHCTEMa  ayJUOKOMMYTAllMM ¥  3BYKOYCHJICHHUS;
MOACUCTEMA UHTEPAKTUBHOTO YIPABICHUSI.

2. JIns neMOHCTpaluu Mpe3eHTalluid U CIaiI0B UCHOJIb3YIOTCS MOHOOJIOKH
Lenovo C360G-134164G500UDK, mnoakmtoueHHbIE K  OOIIEKOPIOpaTHBHON
komnbtoTepHoi cetn [IB®Y u cetm HMHTepHeT, yCTaHOBJIEHAa ONEpalMOHHAs

cucrema WIindows 7, MHTErpUpOBaHHBIN MMAKET MPUKIAIHBIX TporpamMm Microsoft

Office 2010.

VI.METOAUYECKHUE YKA3ZAHUSA 10 OCBOEHUIO JUCHUITVINHBI


http://www.etsi.org/
http://minsvyaz.ru/ru/
http://rfc.com.ru/
https://www.dvfu.ru/library/
http://elibrary.ru/defaultx.asp
http://www.intuit.ru/studies/courses/3688/930/lecture/16466

B nponecce oOydeHHs CTYIEHT JOJDKEH HE TOJIBKO OCBOUTH YYEOHYIO
IporpaMMmy, HO U MPUOOPECTH HaBBIKUA CAMOCTOATEIbHOU padoThl. CTYACHT NOJKEH
YMETh IJIAaHUPOBATH U BBIMIOJIHATH CBOIO PabOTy. Y IETbHBIN BEC CaMOCTOSITEIbHON
paboThl OOBIYHO COCTABISET MO BpeMeHH 10 25-30% 0T BCcero BpeMeH! U3y4aeMoro
UKIa. DTO OTPaXeHO B Y4eOHBIX IUTaHax U Tpadukax ydeOHOro mpolecca, ¢
KOTOPBIMH KaXKJIbId CTYJEHT MOKET O3HAKOMUTBCA Y MPENOJAaBATENS JUCUUTLITAHBI
WM Ha Kadenpe.

['maBHOEe B mepuoj; OOy4EeHHS CBOEH CHEIUATIBHOCTH — 3TO HAYYUTHCS
METOJaM CaMOCTOSITEIbHOTO YMCTBEHHOTO TPYZa, CO3HATEJIbHO pPa3BHBATh CBOU
TBOPUYECKHUE CIIOCOOHOCTH M OBJIA€BaTh HABBIKAMU TBOPUYECKOM paboThI. [[71s1 3TOTO
HEOO0XOJMMO CTPOro COOMI0AATh TUCHUILIMHY y4e€Obl U TOBEICHUS.

KaxoMy CTyleHTy cleyeT COCTaBISATh €XKEHEAENbHBIA M CEMECTPOBBIM
MJIaHbl pabOThI, a TAKXKe TUIaH Ha Kaxabld pabounii geHb. C Beuepa Bcerjaa Haao
pacnpenensTs paboTy Ha cleAyIOLUi 1eHb. B KOHIE KaX/10T0 1HA 1enecoo0pa3Ho
NOJABOJIUTh HWTOI palOThI: TIIATEIBHO MPOBEPUTH, BCE JU BBIIOJHEHO II0
HAMEUEHHOMY IIJIaHy, HE ObUIO JIM KaKUX-THOO OTCTYIUICHWW, a €Cu ObUIH, IO
KaKOW MpUYMHE 3TO Mpou3onuio. HyXKHO OCYyIIECTBISITE CAMOKOHTPOJIb, KOTOPBIN
SBJISIETCS HEOOXOJMMBIM YCJIOBHMEM KaK YCIEIIHOW y4eObl, TaKk U MOCIeayroen
pabotel. Eciii 9T0-TO OCTaNoch HEBBIMOIHEHHBIM, HEOOXOAMMO H3BICKATh BpEMS
JUTS 3aBEPUICHUS ATOM YacTH paboThl, HE YMEHbIIass 00beMa HeIeIbHOTO TUIaHAa.

KoncnektupoBanue JEKIMOHHOTO Marepuaia JOJKHO MPOU3BOAUTHCS
KpaTKO, CXEMaTU4YHO, MocyenoBaTebHO. DUKCUPYIOTCSI OCHOBHBIE IMOJIOXKECHUS,
BBIBO/IbI, (DOPMYIIMPOBKU, 0OOOIIECHUS; TOMEYAIOTCS BaXKHBIE MBICIH, BBIACIIAIOTCS
KJIFOYEBBIE CJIOBA, TEPMHUHBI. TE€pMHHBI, TMOHATHS MPOBEPSIOTCS C MOMOIIBIO
SHIUKJIIONEIN, CIIOBApEH, CIPABOYHUKOB C BHITUCHIBAHUEM TOJIKOBAHUHN B TETPA/Ib.
Heobxoanmo 0003HAUYUTH BOIPOCHI, TEPMHUHBI, MaTepuaji, KOTOPbIA BbHI3bIBAET
TPYAHOCTH, IOMETUTD U MOMbBITATHCSI HANTU OTBET B PEKOMEHIYEMOM JINTEPATYPE.

TonbKO €CiIy CaMOCTOSTEIBHO HE yAacTCA p3.306paTBCSI B MaTcpualie, H€O6XO,Z[I/IMO



copMynupoBaTh BONPOC M 3a4aTh MPENOAaBaTeNI0 HAa KOHCYJIbTALlUM, Ha
IPaKTUYECKUX paboTax.

Matepuan nexuuii HeOOXOIUMO 3aKPEIUIATh CaMOCTOATENbHO. B mepByro
ouepenb, Ha CIEAYIOIIHMA JAEHb HEOOXOAMMO emle pa3 mpopadoTaTh MaTepual
nexuud. IIpakTuka 1mokasslBacT, 4YTO €CJIM HE CIEJIaTh 3TOr0 B TEUCHHUE ABYX-TPEX
JHEM, To O0JbIlIas YacTh MaTepuaia 3adyaercs. B nanpHelnem npouecc 3a0bIBaHus
uaeT 1o 3kcroHeHTe. llpu w3ydeHnn matepuana 00s3aTE€IbHO HMCIOJIb30BaHHUE
YU4EOHHMKOB M JApYruX MaTepuajoB 1o jaucuuiuinHe. HeoOxonumo Haiitu
KOHTPOJIbHBIE BOIIPOCHI MO COOTBETCTBYIOIIEH TEME, OTBETUTh HA HUX. B ciyuae
€CJIM 110 TEME €CTh 33Ja4M, TO UX HEOOXOJIMMO PEIINTh U CBEPUTH C IPABUIBHBIMH
BapMaHTaMU OTBETOB (Ipy Hauuuuu). B cioyuyae 3aTpygHeHH HEOOXOAUMO
POKOHCYJIBTUPOBATHCS Y IPETNO1aBATEIIA.

Bo Bcex pa3nMuHBIX CUTyalUsX, NPUBOIAIINX K OUIMOOYHBIM JIEHCTBUSM,
HEKOPPEKTHBIM BBIBOJAAM W/WJIM OTBETaM HEOOXOAMMO MpPOaHAIU3UPOBAThH
NPUYMHBI, TpUBEAIIME K omMrOkaM. PaboTa Haj omMOKaMH SIBISIETCS OJHUM W3
YCIIOBHI ITpolLiecCa COBEPIICHCTBOBAHMUS 3HAHUN M HABBIKOB, a CIJIEIOBATEIIBHO,
yCHeuHon yueObl U paboThl.

[IpumepHOe pacnpenielieHe BPEMEHU CaMOCTOSTEIbHOM padOThl, KOTOpPOE
CTYJEHT JOJDKEH OTBOAUTh HAa TOT WJIM WHOW BUJ 3aHATHI: 3aKpEIUICHUE
JEKIIMOHHOTO Marepuana — 15%, moaroroBka K mpakTudeckum 3aasaTasM — 309,
MOATOTOBKA K TabopaTopHbIM padoTam —30%, moaroroBka k sx3ameny — 25%. Tem
HE MEHEe, YUUThIBasi OCOOCHHOCTH KaXIIOTrO CTYAEHTAa, YKa3aHHbIE Yachl MOTYT
BapbUPOBATHCSI.

JIMCUMIITUHY PEeKOMEHIyeTCsl u3y4yaTh Mo IulaHy 3aHsaTuil. OOyuarouuiics
JIOJKEH CBOEBPEMEHHO BBITIOJIHATH TEKYIME J1a0opaTopHble padOThl U 3alIMILATh
UX BO BpEMsl 3aHATUI WM Ha KOHCYJIbTallUU.

[Ipy moAroTOBKE K JIEKIUSAM OOYyYaromMiics M3y4aeT IUIaH JIEKIIMOHHOTO
MaTepHuana, peKOMEHJOBaHHYIO U IOMIOJHUTEIbHYIO JUTEPATYPY.

IIpakTyeckue 3aHATHAS ONMPAIOTCS HAa JEKIUOHHBIM Marepuan. [l

INOATOTOBKM K IIPAKTHYCCKHM 3aHATHUAM Tpe6yeTc;1 HN3Yy4YCHHUC JICKIHMOHHOTO



MaTepuana, yBEPEHHOE 3HAHUE OTBETOB KIIKOYEBBIE BOMPOCHI IS 3aKPEIUICHUS
MaTepuaa.

K sk3ameHy oOyyaroumuiicss TOJKEH OTYUTATHCSA MO BCEM MPAKTHUUECKUM
3aHATUSAM U MO0 pacdyeTHO-TpaduyeckoMy 3aJaHHio. Tembl, pacCMOTpEHHBbIE Ha
JEKIUOHHBIX 3aHATUSAX, HO HE OTPAKEHHbIE HA NPAKTUYECKUX 3aHATUSIX U B
pacyeTHO-TpaQUUecKOM 3a/JaHuH, 3aKpeIuIAoTCsl OOydaroluMcs BO BpeMs
CaMOCTOATENIbHON paOOTHI.

IIpu moAroTOBKE K 3K3aMEHY HEOOXOIMMO MOBTOPUTH YU4E€OHBIM MaTepuall,
UCITIOJIb3YsI KOHCIIEKT JIEKUUWA, OCHOBHYIO M JOMNOJHUTENBHYIO JUTEPATYPY, MPHU
HEOOXOJIMMOCTH TIOCETUTh KOHCYJIBTALIMHU. DK3aMEH MOKET ObIThb NPHUHATH Kak B

(bopMe TCCTA, TaK U 3aCUUTBIBATHCA 110 PC3YJIbTaTaM peﬁTHHFa.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJIMHBI

Jlekunu n MpakTUYECKUE 3aHATHS IPOBOAATCS B MYJIbTUMEIUNHON ayAUTOPUN
CO CJIEYIOIINM OCHAIIICHUEM
1. TTpoextop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ »31. mpuBOaOM; KperieHUE
HacTeHHo-otoiouHoe  Elpro  Large  FElectrol  Projecta;  moxcuctema
BUJICOMCTOYHUKOB  JokyMeHT-kamepa CP355AF  Avervision; mojacucrema
BUJICOKOMMYTAIIMK;,  TOJCUCTEMA  ayJUOKOMMYTAIlMd U  3BYKOYCHUJICHWS;
MOACUCTEMA UHTEPAKTUBHOTO YIPABICHUSI.
2. JIns AeMOHCTpaluy MPE3eHTAMI U CIai0B UCHOJIb3YIOTCS MOHOOJIOKH
Lenovo C360G-134164G500UDK, mnoakimtoueHHblEe K  OOIIEKOpPINOpAaTUBHOU
komnbtoTepHoi cetn [IB®Y u cetm HMHTepHeT, yCTaHOBJIEHAa ONEpalMOHHAs

cucrema WIindows 7, MHTErpupOBaHHBIN MMAKET MPUKIAIHBIX TporpamMm Microsoft

Office 2010.
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ILinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JTUCHUIJINHE

Ne | Jara/cpokun | Bua camocrosiTeibHOM IIpumepubie | @opMa KOHTPOJIS
/N | BBINOJIHEHUS | paboThI HOPMBI
BpeMeHHU Ha
BBINOJIHEHHE
1 1-4 wenenmu | [loaroroBka K MPaKTUYECKUM 15 yac. PabGora Ha
3ansaTusM Nel-3 IPAKTUYECKOM
3aHSTUU
2 5-9 nenemn | [loaroToBka K MPakTUYECKUM 16 yac. Pabora Ha
3aHATUsAM No4-6 MPAKTUYECKOM
3aHITHH
3 10-13 negenmu | [loaroToBKa K MpakTHYECKUM 25 yac. PabGora Ha
3aHsaTusAM Ne7-9; BBITIOJIHEHHE MPAKTUYECKOM
pacueTHO-rpaduueckoit paboThl 3aHSTHH; TPOBEPKA
X0/]1a BBIIOTHCHHUS
pacueTHo-
rpadu4ecKoit
paboThI
4 14-17 nenenu | IloaroToBka K NpakTUYECKUM 25 gac. Pabora Ha
3anstusiM NelO-11; BeimonHenue MPaAKTUYECKOM
pacdeTHO-rpaduueckoit paboTh 3aHSITHH; TPOBEPKa
X0/1a BBITIOJTHEHUS
pacdeTHo-
rpaduveckoit
paboThl
5 18 Henmensa [ToaroroBka k 3K3amMeHy 27 yac. DK3aMeH,
IIPEJICTABICHHC
[opTdoano
Hroro 108 yac.

XapakTepucTHKA 3aJaHUH VISl CAMOCTOATEILHON PadoThl 00y4aloIUXCa 1

METOAUYECKHUEC PEKOMEHAAIIMHA 110 UX BBIIMMOJIHECHUIO

3ajaHusl 1 METOJUYECKUE PEKOMEHJIAIMM IS CaMOCTOSITEIbHOM pabOThI
00eCIeuynBalOT MOATOTOBKY K MPAKTUYECKUM 3aHATUAM. WX mosHoe comepxkaHue
NPUBEICHO B TMporpaMMe U METOJAMYECKUX YKa3zaHusaX (MIpU HAJIUYUHN).
Mertoauueckue ykazaHus (MpU HAIAYKMK) B JIEKTPOHHOM BHJI€ M TIEYaTHOM BHJIE

OepyTcs y BEIyIIETro Mperno1aBaTelis.



TpeGoBaHus K NpeacTaBIeHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

Pe3ynbTaThl caMOCTOSATEILHOW pabOTHl OTPAXKAIOTCS B KPATKUX CBOJIHBIX
Matepualax, e MPUBOMASITCS PE3yJbTaThl KAXKIOTO0 W3 MPAKTUYECKUX 3aHSITHUH.
CBomHBIC  Marepuajgbl IO  MPAKTHUYECKUM  3aHITHSAM  IPEAOCTABISIOTCS
MPETNOIaBaTeIi0 B JJIGKTPOHHOM BHUIE (€CiM HEOOXOIUMO KOMITBIOTEPHOE
MOJICITUPOBAHUE U TTOCTPOCHHUE IPaUKOB C IMTOMOIILIO BHIYUCIUTEIBHBIX CPEICTB)
WM TIMCBMEHHOM BHUJEe (€ciau 3aHsITHe NpoBOAUTCS 0O€3 MCIOIb30BaHUS
KOMITBIOTEPOB).

K mnpexacraBieHuto MaTepuagoB IO pe3yibTaTaM MNPaKTUYECKUX 3aHSITUN
MPEABSABIAIOTCA CIEAYIONE TPEOOBAHUS.

CTDVKTVDa KPaTKOI'O OTYCTA 110 PC3VJIbTAaTaM IMPAKTHUYCCKOI'O 3aHATHIA

Eciu nns naHHOro 3aHATUS HEOOXOAMMO IMPEIOCTaBUTh MaTepuajbl B
AIIEKTPOHHON (hopMe, TO OHHM TOJATOTABIMBAIOTCS KaK TEKCTOBBIE JTOKYMEHTHI B
penakrope MSWord.

KpaTtkuii oT4er mo pesynbraTaM MPaKTUYECKOTO 3aHATHS JIOJDKEH OBITh
0000IIaOIMM JTIOKYMEHTOM, BKJIIOYaTh BCHO HWH(OpPMALUIO IO BBINOJHEHUIO
3aJJaHuil, B TOM YHCJI€ TOCTPOEHHBIE AUarpaMMbl, TaOJIHUIIbI, pACUEThI, COMTPOBOXKas
HEOOXOJMMBIMU TOSCHEHUSIMU U WILTIOCTPALMAMU, HAPUMEpP, B BHUJE DKPAHHBIX
bopM («CKPUHIIIOTOBY») U T.]I.

CTpyKTypHO KpaTKh{ OTYeT MO pe3yibTaraM MPaKTUYECKOTO 3aHITHS
OTJIMYAeTCs OT OTYeTa MO JIabopaTOpHOW paboTe B CTOPOHY YIpOIIEHUs (He
TpeOyeTcss Haluyue TUTYJIBHOTO JIUCTA, CIHCKA JUTEPaTypbl W TMPUIOKECHHUS).
OHCOCTOUT U3 CIEAYIOIINX YaCTEH:

e lcxoaHble MaHHBIC K BHITIOJHEHHIO 3alaHUi— 00s3aTeIbHass KOMIIOHEHTA
OTYeTa, HAUYMHAETCS C HOBOM CTPAHUIIbl, TEMY, TUIaH PabOTHI U T.11.);

e OcHOBHas 4acTb— MaTepHalibl BBIMOJIHEHUS 3aJaHUM, pa3OMBaeTcCs 0

pyOpuKam, COOTBETCTBYIOIIUX 3aJaHUSIM PaOOTHI.



e BriBoabl — oOs3aTenbHasi KOMIIOHEHTA OTYETa, COACPKHUT 0000IIaroIme
BBIBO/IbI MO pa0oTe (Kakue 3aJja4u PEIICHbI, OIIEHKA Pe3yJbTaTOB, YTO OCBOCHO MPHU

BBIITOJIHCHUH BaIlaHI/IH) .

KpaTkuit oTder mo pe3yiapTaTamM MPaKTHUECKOTO 3aHATHS 0pOpMIISIETCS MO
npaBuiaM opopMIIeHUS] TUCEMEHHBIX padoT cTynenTamu JJBOY.

Heo0Oxoaumo oOpaTUTh BHUMaHHE Ha CIEAYIOIIUE aCMEKThl B O(hOpMICHUN
KpPaTKHX OTYETOB:

e Habop TekcTa (e€cau HEOOXOIMM OTUET B AIEKTPOHHOM (hopMme);

® CTPYKTypHUpOBaHHE PabOTHI;

e oopMmIIEHHE 3arojlOBKOB BCEX BHIOB (pyOpUK-NIOAPYOPUK-ITyHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHHI );

e 0o(dopMIICHHE NTEPEUHCIICHUN (CITUCKOB C HyMEpaIeil Wiikh MapKUPOBKOK );

e odopmieHue TabuII;

e odopmiieHHe WUTIOCTpanuii (rpaduku, pucyHkd, (ororpaduu, CXEMbI,
«CKPHUHILIOTHD?);

e Habop 1 opopMIIEHNE MATEMATUYECKUX BbIpakeHui (hpopmyn);

Ecnu Habop TekcTa OCYIIECTBISIETCS Ha KOMIIbIOTEpE, TO HEOOXOIUMO
MPUACPKUBATHCS CISAYIOMIMNX TPEOOBAHUIA:

® [ieyaTh — Ha OJJHOM CTOpPOHE JiKcTa O6enoit Oymaru popmara A4 (pazmep 210
Ha 297 MM.);

® UHTEpBaJ MEXCTPOUYHBIN — ITOJYTOPHBIH;

o mpudt — TimesNewRoman;

e pasmep mpudrta —14 nr., B TOM YKCIE B 3arojoBkax (B TaOiuIax
nomyckaercs 10-12 mt.);

® BBIPAaBHHUBAHHE TEKCTA — IO IIAPUHE;

e 110J1s1 cTpaHullbl — jgeBoe — 30 MM, ripaBoe — 10 MM, BepxHee u HkHee — 20

MM,



e HyMeparus CTPaHHI] — B IPAaBOM HWXKHEM YIJIy CTPaHHUIIBI (I CTPAHUIL C
KHIDKHOW OpUEHTAITNEH ), CKBO3HAS, OT TUTYJIBHOTO JINCTA JI0 TIOCIICTHEH CTPAHMIIHI,
apabckumu udpamu;

® PESKMM aBTOMATHYECKOTO TMEPEHOCAa CJIOB, 33 MCKIIIOYCHHEM 3arojIOBKOB
BCEX YpOBHEH (IEpEHOC CJIOB JIs OTACIBHOTO ab3ara OJOKHUpYyeTCs CpeacTBaMHU
MSWord ¢ nomormisio komauabl «@opmaty — ad3all Ipu BbIOOPE OIIUU «3alIPETHTh

ABTOMATUYECKUM IICPCHOC CJ'IOB))).

I'paduueckne kommu HKpaHa («CKPUHIIOTHI»), OTpaxaromue rpaduki,
auarpaMmbl  MOJIEJIe, CXeMbl, JKpaHHble (OPMBI WU T.M., JOJDKHBI OTBEYAThH
TpeOOBaHUSM BH3YaJIbHOW HAINIAJHOCTA TMPEACTABICHUS HWILTIOCTPATUBHOTO
MaTepuaia Kak 1o pa3mepam Trpaduueckux OOBEKTOB, TaK W pasperiaromiei
CIIOCOOHOCTH OTOOpaXKEHUsI TEKCTOB, LIBETOBOMY O(OPMIICHUIO U APYTUM BaXKHBIM
M0JIb30BATEILCKUM MapaMeTpam.

PekoMeHnayercs B cpejie MpOrpaMMHOI0 IIPUIIOKEHUSI HACTPOUTD «3KpaH» Ha
napaMeTpsl MacIITaOUpPOBaHMUS W Pa3MENICHUS CHUMAEeMbIX I WIUTFOCTPAIlUU
00bekToB. IIpu 3TOM HE00X0IUMO YOPaTh «JIMIHUE» OKHA, KOMaH/bl, BbIACICHUS
OOBEKTOB U T.II.

B nmnepeHeceHHBIX B OTYET «CKPHUHIIOTax» PEKOMEHIYETCS «Cpe3aTh»
HEHY)XHbIE 00JIaCTM TyTeM pPENaKTHUPOBAHUS  «U300paKEHHI», a TIpH
HEOOXOJMMOCTH OTMACIITaOMPOBATh WX VISl 3aMOJHEHUS CTPAHUIBI OTUETa «IIO
ITUPUHE.

«CKpUHIIOTBI» B KpaTKOM OT4YeTe OQOPMIISIIOTCS KaK pHUCYHKH, C

3aroJIOBKaMu, MOMEIAeMbIMU HUXKE 00JaCTH PUCYHKOB.

KpuTtepumn onieHKku padoThl Ha NPAKTHYECKUX 3aAHATUIIX

OHCHI/IBaHI/Ie PE3VIIBTATOB  ITPAKTHYCCKHUX 3aHATUM IIPOBOANTCA IIO

KPpUTCPUSAM.

® AKTHBHOCTDH Ha 3aHATHH,



® II0JHOTA M KaYeCTBO BBLINTOJHEHHBIX 3aJIaHUH,

® OTCyTCTBHE (DaKTUUECKHUX OIMOOK, CBI3aHHBIX C IOHUMaHUEM MPOOIEMBI
WJIM 3aJ1a4H;

® MPEJIOCTABIICHUE KPAaTKOrOo OTYETa MO KaXKIOMYy 3aHATHIO C YKa3aHHEM

OCHOBHBIX ()OPMYJT U PE3YIHTATOB.

Kpurtepuu onieHKH pacuyeTHO-TpapuiyecKux pador

OrneHnBaHMEe pacyeTHO-TPAPUISCKUX padOT MPOBOJAUTCS O KPUTEPHUSIM:

® [I0JIHOTA M KaY€CTBO BBIMIOJHEHHBIX 3a/1aHUI;

® BIAJICHUE METOJaMU U TMPUEMaMH KOMITBIOTEPHOTO MOJICIHPOBAHUS B
UCCIIEyEMBbIX BOINpOCax, MNPUMEHEHHE CHEHUATIU3UPOBAHHBIX MPOTPAMMHBIX
cpeacTB (eciau HeoOX0auMO);

e KayecTBO 0(hOPMIIEHHUS pacCUE€THO-TpaUUECKOr0 3a/IaHusl, UCTIOIb30BaHUE
MPaBUWI U CTaHJIAapTOB 0(OPMIICHUS TEKCTOBBIX U 3JIEKTPOHHBIX JOKYMEHTOB;

® UCIOJB30BAaHUE JAHHBIX OTEYECTBEHHOM W 3apyOeKHOH IUTEpaTyphl,
UCTOYHUKOB ceTu MHTepHeT, nH(pOpMaIuu HOPMATUBHO-TIPABOBOTO XapakTepa U
Nepe0BOM IPAKTHUKY;

® OTCYTCTBHE (DAKTUYECKUX OIIMOOK, CBA3AHHBIX C MOHUMAHUEM 3ajayH,
npoOJIeMBbI;

® OTCYTCTBHC 3HAUUTCIBbHBIX OIINOOK B MMPUBOAUMBIX KOJMYCCTBCHHLIX

pe3yJibTaTax.

MeToanueckue yKa3aHus M0 MOAT0TOBKeE K IK3aMeHY

K kxoHiy cemecTpa oOydaromuiicsi JOJKEH OTYUTATHCS MO MPAKTUUYECKUM
3aHATHSAM, T.€. TPEAOCTaBUTh KPATKHE OTYETHI, W OTYUTAThCS IO PaCYETHO-
rpadugeckoMy 3aJaHUIO0 — MPEAOCTABUTH OOPMIICHHBIE B €IMHOM JOKYMEHTE 10
[IpaBwiam odopmiieHUss MUCbMEHHBIX padoT [IBDY pemienus Bcex HEOOXOIUMBIX
3amad. TeMbl, paCCMOTPECHHbBIE Ha JICKIIMOHHBIX 3aHATHUSIX, HO HE 3aTPOHYTHIC Ha
MPaKTUYECKUX 3aHATUAX U B pacdeTHo-rpaduueckoil padore, pazduparoTcs
OOYYarOIIMMUCS BO BPEMSI CAMOCTOSTEIILHON paOOTHI.

[Ipu moaroroBke K 3K3aMeHy HeoOXxoaumo mnpeactaBuTh [loprdonuo u

NOBTOPUTh Y4YE€OHBI MaTepHall, UCIHOJIb3ysd KOHCHEKT JEKUWW, OCHOBHYIO H



JOTIOTHUTENBHYIO JINTEPATypy, P HEOOXOUMOCTH TTOCETUTHh KOHCYIILTAITUH.
Crpykrypa Iloprdomnmo: 1. Haszsanme Iloprdonuo; 2. KoHCmekT mexui;

3. Kpatkue oTdeTsl MO pe3ynbTaTaM MpakTUYeCKUX 3aHsATHi; 4. PacueTHo-

rpaduueckoe 3a1anue (3aJaHus Ha MPUBEACHBI B pa3zelie OLIEHOYHBIX CPENICTB IS

TEKYIIEeH aTTeCTalllun).
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MMacnopt ®OC

Koa n
¢dopmyaupoBka
KOMIIeTEeHI[UH

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

IIK-1 — cnocobHOCTH
WCIIOJIb30BaTh
COBpEMEHHBIC
JTOCTIDKEHUSI HAyKH W
nepeoBbIe
WH(POKOMMYHUKAITUOH
HBIC TEXHOJIOTHUH,
METOJIbI  TIPOBEICHUS
TEOPETUICCKUX u
IKCIIEPUMEHTAITLHBIX
HCCIIEIOBAHU I B
HAy4YHO-
HCCIIEIOBATEIILCKUX
paborax B oOjacTu
HKTuCC,

3aJa4u UCCIICAOBAaHMA,

CTaBUTH
BBIOUPATh METOJIEI
AKCIEPUMEHTAIBHON
paboThl  C  IEJbI0
COBEPILIEHCTBOBAHUS U
CO3JJaHUIO0 HOBBIX
MEePCIEKTUBHBIX

MH()OKOMMYHUKAIIMOH

HBIX CUCTEM

3Haer

CTPYKTYpPY, COCTaB U Ha3HAYEHUE OCHOBHBIX IIOJICHCTEM

eauHoM cucrteMbl cBs3u P®, npuHIMIOBI TOCTPOCHUS
NIEPBUYHOI Y BTOPUYHBIX KOMMYTHUPYEMBIX CETEH CBA3H;
OCHOBHBIC MOJICJIbHBIE CUCTEMbl OOCIY)KMBAHUSA M MX
XapaKTEPUCTUKU IIPU PA3IMYHBIX BXOIHBIX IIOTOKAX;
OCHOBHBIE METO/Ibl AaHAJIN3a U CUHTE3a CETEH CBS3H;
IPUHLMIIBL  [TOCTPOCHHUST KOMMYTAllMOHHBIX  IOJIEH
AHAJIOTOBBIX U IU(POBBIX CHCTEM KOMMYTAIUH,
MeTonsl uccienosanus B oomactu UKTuCC;
CIO0COObI

opraHusalnuvunu TCOPCTUICCKUX n

AKCIEPUMEHTAIbHBIX UCCIIEIOBaHUM B obnactu

nepcnektuBHbIX UKTuCC.

VYwmeer

MPOBOJIUTH pPAacCYeT IMPOIMYCKHOH CHOCOOHOCTH CeTH
CBSI3U;

pa3pabaTbIBaTh OpraHHU3aLuH
000CHOBBIBaTh BHIOOD MTAPaMETPOB CETEH CBA3H;

MPOBOJIUTH pacueT obObeMa M BBIOOP 000pYHOBaHUS
CETeH CBS3H;

CXCMbI CBiA3U n

OCYILIECTBIISATh TEXHUYECKOE MPOEKTUPOBAHUE CUCTEM
KOMMYTalluy,;

MPOBOJAUTh TEOPETUYECKHUE M IKCHEPUMEHTaIbHbIE
ucciaenosanus B oonactu UKTuCC;

MIPOBOAUTH MOUCK cymiecTByroumx pemennii B UKTuCC
U Ha OCHOBE pa3lMYHbIX METOAOB aHajHu3a BBIABIATH
NEPCIIEKTUBHBIE HaIpaBJICHUS COBEPLICHCTBOBAHHUS
MH(POKOMMYHUKAIITOHHBIX CUCTEM.

Bnaneer

HaBbIKaMU MOJACITUPOBAHUA TIPOCKTUPYCMBIX CHCTCM
CBA3U C LCJIbKO ONPCACIICHUA IMPUTOJHOCTH KOH(I)I/IpraLII/II/I
AJIA TIPAKTUYCCKOT'0 UCTIOJIb30BAHU A,

HaBbBIKaAMU paACUYCTa XAPAKTCPUCTHUK PCAJILHBIX CHUCTCM
CBA3U IIPU PA3JIMYHBIX BXOJHBIX ITOTOKAaX TaHHBIX]

METOJAMHM IIPOCKTUPOBAHUA CUCTEM KOMMYTAaIIH,

HaBBIKaMU

IMPOBEACHUA TCOPCTUUCCKUX n

SKCIICPUMCHTAJIBHBIX I/ICCHG}IOBaHI/Iﬁ 10 OLICHKEC
XapaKTEPUCTHK CUCTEM MacCOBOTO 0OCITY)KUBaHUS;
HaBBIKaMU noxbopa

COOTBCTCTBYIOIINUX

IIOUCKA 51
MH(POKOMMYHUKAITUOHHBIX  CHUCTEM,

3aaHHbIM XapPaKTCPUCTUKAM,




HaBbIKAMHU IIPOBEACHMSI HCCIIEIOBAaHUI M HCIBITAaHUH,
HalpaBJIeHHBIX Ha cozganue nepcnekTuBHbXx UKTuCC.

Ne KonTpoaupyembie Koab! 1 3Tanbl OueHo4YHbIE CpecTBA
n/m pasjeibl / TeMbl (GopMHPOBAHNSA | tekymMii KOHTPOIb | HMPOMEKYTOUH
AUCHHUIITHHBI KOMIeTeH Ui asi aTTecTanus

1 Tewma 1. [Ipeamer u [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdonmo
3a/1a4¥ TeOpUn pabota(I1P-12) (TTP-8)
Tenerpaguxa. [orokn ymeer Pacuerno-rpaduueckas | IToprdommo
BBI3OBOB pabota(IIP-12) (ITP-8)

Bianeer | PacuerHo-rpaduueckas | [Toprdonuo
pabora(I1P-12) (TTP-8)

2 | Tema 2. IIpocreiimuit [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toprdommo
IIOTOK BBI30BOB, €TI0 pa6ora(IIP-12) (TTP-8)
CBOUCTBA 1 yMeeT PacuetHo-rpaduueckas | [Toptdonmo
XapaKkTCpUCTHKH pabora(ITP-12) (TTP-8)

Bianeer | PacuerHo-rpaduueckas | [Toprdonuo
pabora(ITP-12) (TTP-8)

3 | Tema 3. Knmaccudukarmmst | [1K-1 | 3Haer Pacuerno-rpadpuueckas | [loprdonuo
notokoB. OnpeencHue pabota(ITP-12) (TTP-8)
TeNepOHHON Harpyski yMeer PacuerHo-rpaduueckas | [Toptdonmo

pabora(ITP-12) (TTP-8)tum 3
Brnageer | Pacuerno-rpaduueckas | [loprdomumo
pabota(ITP-12) (TTP-8)

4 Tema 4. OcHOBHBIE [IK-1 | 3Haer Pacuetrno-rpaduueckas | [loprdonuo
napaMeTpsl TesieOHHOMI pabota(ITP-12) (TTP-8)
Harpysku. Criocober ymeer Pacuerno-rpaduueckas | IToprdomio
pactpeaciIiCHNUA Harpy3Ku pa60Ta(HP'12) (HP'S)

Brnageer | Pacuerno-rpaduueckas | [Toprdommo
pabota(I1P-12) (ITP-8)

5 Tema 5. OOciyxuBaHue [1K-1 | 3Haer PacuerHo-rpaduueckas | [Toprdoamno
MIPOCTEHIIIEro MOTOKA pabota(ITP-12) (TTIP-8)
BBI30BOB (TepBast yMeeT Pacuerno-rpaduueckas | IToprdomio
(opmya Opratira) pabota(I1P-12) (ITP-8)

Bianeer | PacuetHo-rpaduueckas | [Toprdonuo
pabora(ITP-12) (TTP-8)

6 Tema 6. Ilotepu B [1K-1 | 3naer Pacuetrno-rpadpuueckas | [loprdonuo
MOJTHOIOCTYITHOM ITy4Ke pabota(I1P-12) (ITP-8)

MpH 00CTYKMBAHMH yMeeT Pacuerno-rpaduueckas | [Toptdoamno
pabota(ITP-12) (TTIP-8)




MPOCTEMILIETO TTOTOKA Brnageer | PacuerHo-rpaduueckas | [lopTdomnuo
BBI30BOB pabota(ITP-12) (TTP-8)

7 Tema 7. O0OciyxuBanue IIK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdoamno
MOJHOAOCTYITHBIM pabota(ITP-12) (TTP-8)
TTyKOM HOTOKa OT yMeeT Pacuetrno-rpadpuueckas | [loprdonuo
OTPaHUYECHHOTO YHCIIa paGora(TTP-12) (TTP-8)
UCTOYHUKOB (popmyra
DHrcera) Brnageer | PacuerHo-rpaduueckas | [loptdomnmo

pabota(ITP-12) (TTP-8)

8 Tema 8. O0cnyxuBaHUE [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdonmo
MPOCTEHIIEro MOTOKA pabota(I1P-12) (TTP-8)
BBISOBOB ymeer Pacuerno-rpaduueckas | IToprdomnmo
TOTHOAOCTYIHBIM paGora(ITP-12) (IIP-8)
MYyYKOM C OXKHJIaHHEM

Bianeer | PacuerHo-rpadmueckas | [Toprdonuo
pabora(ITP-12) (TTP-8)

9 Tema 9. Pacuer [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdonmo
MPOITYCKHOU CITIOCOOHOCTH pabota(I1P-12) (TTP-8)
YHPABJLOLIMX YCTPOUCTB. yMeeT Pacuerno-rpaduueckas | [Toptdonamno
KomOunupoBanHnas pa6ora([TP-12) (ITP-8)
cucTeMa 00CTyKUBAHHS

Bianeer | PacuerHo-rpaduueckas | [Toprdonuo
pabora(I1P-12) (TTP-8)

10 | Tema 10. Cuctemsl ¢ [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toprdommo
MIOBTOPHBIMU BBI30BaMHU pabota(ITP-12) (TTP-8)

yMeeT PacuerHo-rpaduueckas | [Toprdoano
pabora(ITP-12) (TTP-8)

Brnageer | Pacuerno-rpaduueckas | [loprdomumo
pabota(ITP-12) (TTP-8)

11 | Tema 11. OcHOBHBIE [IK-1 | 3Haer Pacuerno-rpaduueckas | [Toptdonmo
XapaKTEPUCTUKH U THITBI pabota(ITP-12) (TTP-8)
HCTIOJTHOZOCTYITHRIX yMeeT PacuerHo-rpaduueckas | [Toprdoamno
BIJIIOHCHIH pabora(ITP-12) (TTP-8)

Brnageer | Pacuerno-rpaduueckas | [loprdommo
pabota(I1P-12) (ITP-8)

12 | Tema 12. ®opmyna [1K-1 | 3Haer PacuerHo-rpaduueckas | [Toprdoamno
OpaHra s ujaeaabHOM pabota(ITP-12) (TTIP-8)
HCHOIHOMOCTYITHON yMmeeT Pacuerno-rpaduueckas | [Toptdonmo
cXeMbl (TpeTbs popmyna pabora(TTP-12) (ITP-8)
Oprnanra).

TTpHGTHKeHHbIE METO/HI Bianeer | PacuetHo-rpaduueckas | [Toprdonuo
pacyera npoIyCcKHON pabora(IIP-12) (ITP-8)

CIIOCOOHOCTH
HEMOJHOIOCTYITHBIX CXEM




IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Kon u Jrtansl GOpMUPOBAHHUS KPUTepUH 1noKa3areju 0asbI
¢opmynupoBk | KOMIETEHUUH
a
KOMIIETeHIINH
[K-1 — | 3Haet CTPYKTYpY, COCTaB | criocoOHOCTB 3HaTh NPUHLUIBI 60-74
CIIOCOOHOCTH 1 Ha3HAYCHIE OCHOBHBIX | Il€pecKasaTh U | OpraHu3alnuy eAuHON
UCIIOJIb30BATh IIOICHCTEM ¢ TMHOM 06T;$ICHI/£TI> CHCTEMEI CBsI3U PO
COBpEMEHHBIE cuctembr  cpisu PO, yueOHBIN § Ha Pa3IMYHbIX
JOCTHKEHUS JICKIIMOHHBIH YPOBHSIX;
HayKH u p HHHHHB{ TOCTPOCHUA |\ arepran ¢ | 3HaTh CTPYKTYpPY,
HEePENOBbIE NEepBUIHON " | nocraTtouHoit COCTaB, MPUHIIUIIBI
HHPOKOMMYHHUK BTOPUYHBIX CTENEHbI0 HAyYHOW | MOCTPOEHMS ceTel
aIlMOHHBIC KOMMYTHUPYEMBIX CeTeil | TOYHOCTH U | pasMYHOTO YPOBHS,
TEXHOJIOTHH, CBA3M; MIOJTHOTHI, C | BXOASAIINX B COCTaB
METOJIBI OCHOBHBIE MPUBEJICHAEM €INHOI CHCTEMBI
[IPOBEACHUSA IIPUMEPOB cBa3u PO;
MOJICTIbHbIE ~ CHCTEMBI
TEOPETHYECKUX 3HaTh OCHOBHBIC
- oOCImyXMBaHHMS H  HX BHIH MOJEIEHEIX
9KCIEPUMEHTAN XapaKTEPUCTHKU 1pH IIOTOKOB,
BHBIX Pa3INIHBIX BXOJIHBIX HOCTYHAIOIIKX Ha
I/ICCJ'IGILOBaHI/Iﬁ B IMOTOKAaXx; BXOJbI
Hay4JHO- OCHOBHEIE KOMMYTallMOHHOH
HCCIIEI0BATEIbC METONB  aHAM3A N CHCTEMBI;
Kux paborax B . 3HaTh OCHOBHBIC
06IACTH CHHTe3a ceTell CBsI3H; F—
UKTuCC, HPHHITAITEL OTIMCHIBAIOIITHE
CTaBUTH 3aJa4yu MOCTPOCHUA (GYHKIIMOHUPOBAHUE
UCCIIeJ0BaHuS, KOMMYTallMOHHBIX KOMMYTallMOHHBIX
BBIOMpATH noJiel  aHaJOrOBBIX H CHUCTEM IIpu
METO/IbI LPPOBBIX cHCTeM 3aJlaHHOU
SKCTIEpHMEHTAI KOMMy TaITHE, JICLUIIITMHE
BHOH paboTHl ¢ 00CITy)KHBaHUS U
LEIIbIO MCTOJIBI 3aJ]aHHOM BXOJSIIEM
COBEPIIIEHCTBOB HCCIIEI0BaHMs B 0071aCTH noToKe (HopMyJIbI
aHus u HKTuCC,; Dpranra,
CO3JJaHUIO CHOCOOBI pacmpezneneHue
HOBBIX OpraHM3aLuu Opnanra, GpopmyIsl
MEePCTIEKTHBHBIX TEOpETHHECKIX - OHrcera);
MHPOKOMMYHHUK 3HaTh c1I0COObI
9KCIIEPUMEHTAIIbHBIX
AIlMOHHBIX . pacnpeneneHus
cHCTeM HccacA0BaHNN B Harpy3KH B CHCTEMax
obnacTu CBA3M;
TIePCIIEKTUBHBIX 3HaTh OCHOBHBIE
UKTuCC. opmyieL,
OIMCHIBAIOLINE
CHCTEMBI C
OKHJJaHUEM;
3HaTh OCHOBHBIC
bopmybI,
OIUCHIBAIOLINE
MTOBEJICHHUE CHICTEM C
HETOJIHO/I0CTYITHBIM
BKJIFOUEHHEM TIPU
pazInyHOM
JUINTEIIBHOCTH
00CITy)KUBAHUS
BBI30BOB;

3HaTh 0COOEHHOCTH
CUCTEM C




MOBTOPHBIMHU
BBI30BAMU;

3HATh CIIOCOOBI
OpTraHU3aI[lH CUCTEM
KOMMYTAIIUHU JIIS
HETIOJTHOIOCTYITHBIX
BKJIFOUCHUH;

3HATh CITIOCOOBI
pacdeTsl
obciryxuBaeMoi
Harpy3KH B
Pa3IHYIHBIX CITydasX.

YMmeer

MIPOBOIUTE pacyueT
MIPOITYCKHOM
CIIOCOOHOCTH CeTH
CBSI3H,
pa3pabartbIBaTh

CXEMBI Opranmuzanuun
CBSI3W M OOOCHOBHIBATh
BBIOOD napameTpoB
ceTeil CBsI3Y;

MNpOBOAUTH pPACYCT

o0beMa " BEIOOD
obopymoBaHHs  ceTel
CBSI3W;

OCYIIIECTBIISATh
TEXHUYECKOE

MIPOEKTUPOBAHKUE CHCTEM
KOMMYTallWH;

MIPOBOUTD
TEOpEeTUIECKUE u
9KCIICPUMCHTAIEHBIC
HCCIIeIOBAaHUSA B 001aCTH
UKTuCC;

MPOBOIUTE TTOMCK
CYIIECTBYOIIUX
pemennii B8 UKTuCC u
HAa OCHOBE pAa3IMYHBIX
METOJIOB aHau3a
BBISIBJISITD
TIePCTIEKTUBHBIC
HaIpaBJICHUs
COBEPLIECHCTBOBAHUS
WH(POKOMMYHHUKAITHOHH
BIX CUCTEM.

YMmenue
UCIIOJIb30BATh
COBPEMEHHBIE
METOJTUKH TSI
OLICHKH
XapaKTepUCTUK
ceTel U CcuCTeM
CBSI3H; TS
HPOBENICHUS
Hay4YHO-
HCCIIeI0BATENBCKOM
paboTel B oOmactu
aHajIM3a  KayecTBa
paboThHI CHCTEM
pacnpeeneHus
nnpopmanuy;
yMeHHe
OIIPEICTINTh
TpeOyeMbIe
XapaKTePUCTUKH,
COCTaB u
KOJIMYECTBO
000opyHOBaHUS IS
OpraHu3aLn
CHCTEMBI CBSI3H 110
WCXOJHBIM JIAaHHBIM.

‘YMeHue npoBOIUTh
pacuer BeposiTHOCTEMN
pa3IMIHBIX
COCTOSIHUM CUCTEMBI
MIPY 33J1aHHOM
BXOJIHOM MOTOKE
BBI30BOB U 33JJaHHOU
JUCTIATUTAHE
o0cCITy)XHBaHUS,
‘YMeHne npoBOAHTE
pacdeT BepOsSTHOCTH
MOTEPH BEI30BOB B
cucTeMax ¢
MOTEPSIMU;

YMeHne Ka4eCTBEHHO
1 KOJIMYECTBCHHO
OIICHUBATh
MPUTOIHOCTh
KOH(HTypauu
CHUCTEMBI
KOMMYTAIIAHX JIJIS
3aJJaHHOTO CITydas;
YMeHne onpeaensiTh
cpemHee BpeMs
OXKHUIAHUS IS
BXOJISIIIIAX BBI30BOB U
JUTSE BBI3OBOB, YK€
HAXOISAIUXCS B
ouepe/IH, B CHCTEMax
¢ OXuIaHueM (c
ouepesIMH);
YMeHne nTpoBOANTE
pacuer
XapaKTePUCTHK
CHUCTEM C
HETIOJTHOIOCTYITHBIM
1 BKJTFOUCHHSIMU TIPH
MOKa3aTeIbHOM
pacnpeneieHun
BpPEMEHHU
o0cmy)KuBaHUs U
(UKCHPOBaHHOM
BpPEMEHHU
00CITyKMBaHMUS;
YMmeHnue
MOJIb30BATHCS
OCHOBHBIMH
TIOJIOKCHUSAMHU
TeopuH TeyeTpapuka
JUTS OLIEHKU KadecTBa
peaTbHBIX CHCTEM

75-89




CBA3U IpU

MPOBEICHUH
HAYYHBIX
WCCIIeTOBaHMM.
Bnaneer HaBBIKAMU BIAJETh BJIaJ€Th HaBBIKAMHU 90-100
MO/JICITUPOBAHHMS METOMKAMU COCTaBIICHUS
NPOEKTHPYEMBIX cHcTeM | MMHTALHOHHOIrO Moeneit
MOJICIUPOBAHUA H | UCCIEAYEMBIX U
CBSI3H c SN
pacueTa pa3NUYHBIX | IPOCKTUPYEMBIX
OHpEACICHI KOHHUrypanui CHCTEM CBSI3H;
HPUTOAHOCTH CHCTEM BJIAJIETH HABBIKAMU
KOH(HUTYpannn A | pacnpeaesIeHus MaTEMaTUYECKOro
MPAKTHIECKOTO nHPOPMAIUK  JUISL | MOJACITHPOBAHUS H
HCTIONB30BaHus; HOMyaCHUA pacueTa
HaBbIKamu pacuera | XAPAKTCPHCTHK XapaKTePUCTHK
KayecTBa CHCTEM CBSI3H U
XapaKTePUCTHK
00CITy)KUBaHUSI, KOMMYTAIIUH 110
PCAIBHBIX CHUCTCM CBISH | pranery, HaBBIKAMH | COCTABICHHOM
pH PasiMiHBIX | gpiGopa WU | MOJENY;
BXOJIHBIX MOTOKAaX | pa3paboTKH BJIaJICTh HABBIKOM
JIAHHBIX; KOH(HUTypanuu mo100pa/cocTaBICHN
METOIaMH KOMMYTAIlHOHHBIX ST KOHQUTypaun
MIPOSKTHPOBAHUS CHCTEM cucTeM B | CHCTCMBI
COOTBETCTBUH ¢ | pacmpenencHUSA
KOMMYTAIIHH;
HCXOIHBIMHU HHpOpMAaLUH,
HaBhIKaMH JAHHBIMH; BIAJETh | YIOBIETBOPSIOIIEH
OpOBCACHUA HaBbIKAMU, 3aJJaHHBIM YCIIOBUSIM;
TEOPETUUCCKUX 1 | MO3BOJISIOIINMHU BIIaJIETh HaBBIKAMU
SOKCIIEPUMEHTAIBHBIX TCOPECTUYCCKU " | SKCOEPUMCHTAJILHOI'O
HCCIIEIOBAHHI o | OKCIIEPUMEHTAIILHO | ONpE/IeTeHHUs
oTpeNeNniTh XapaKTePUCTHK
OIICHKE XapaKTEPUCTHUK
MIPUTOAHOCTH CHCTEM CBSI3U C
cucTeM MaccoBoOro | ¢ yeremsr HCTIOJIb30BaHUEM
0bCTyKUBAHHS; pacrpeseneHus COBPEMEHHOTO
HaBBIKAMHU IIOMCKA | mH(OpManmu i1 | 00OpYyIOBaHUS,
u noxbopa | 3allaHHBIX YCIOBHH. | BlIaJeTh METOJAMH
UH()OKOMMYHHKAI[HOHH COCTABJICHHA
BIX CHCTEM, KoHpurypaunit
CHCTEM C
COOTBETCTBYIOIIHX
MOJTHOOCTYITHBIMU U
3a/laHHBIM HETIOJTHOIOCTYITHBIM
XapaKTEpUCTUKAM; 1 BKJTFOYEHUSMH
HaBBIKaMHU Pa3IMIHBIX BUIOB B
IPOBEICHHU COOTBETCTBHU C
HCCIIeI0BAHUIT u TPeOOBAHHMAMH
WCIEITARNH, KOHKPETHOH 3a/1a4u
TEOpHH TelleTpaduKa,;
HATIPaBJICHHBIX Ha
BIIQJIEThH
CO31aHnE METOJIMKAMH,
TIEPCIICKTUBHBIX HO3BOJISIIOIIIMMHU
HUKTuCC. IIPOBOJUTH OLIEHKY
XapaKTePUCTHK
CHCTEM
pacnpeneneHus
nHpopmanuu
TEOPETHICCKUMU U
IKCHEPUMEHTAEHBIM

U crrocobaMu B
pa3IMYHBIX HAYYHO-
HCCIIEIOBATENBCKIX
3a7a49ax ¢
MIPUMEHCHUEM
TeOpHH TeseTpaduka.




MeToanyeckue peKoOMeHAaIuM, ONpeaesiionue Npoueaypbl OleHUBAHUSA
pe3yJbTAaTOB OCBOEHMS TUCUMILIUHbI

Texymias arrecTanus CTyJIeHTOB

Texymras arrectanus cTyaeHToB 1o nucturuinae « Teletraffic theory (Teopus
TeneTpaduka)» TMPOBOAUTCS B COOTBETCTBUU C JIOKAJBHBIMH HOPMAaTHBHBIMU
aktamu JIBD®Y u sBisieTcs 00s3aTeNbHOM.

Texymass arrecranmss no jguciuiuinde «Teletraffic  theory (Teopus
TeneTpaduka)» NPOBOAUTCA B (OpME MNPOBEPKH OTYETOB MO pe3yJbTaTaM
NPAKTHUYECKUX 3aHITHH M B (OopMe TPOBEPKM XO/a BBIOJHEHUS PacuyeTHO-
rpaguyeckoil paboThl, TaKUM 00Opa30M OLEHUBAIOTCA (PAKTUYECKUE PE3YJIbTATh
oOyueHus CTyAeHTOB. OCYIIECTBISIETCS BEYIIUM IPETOaBaTeIIeM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

e yyeOHas MOUCUUIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTHh
BBITIOJTHEHHSI PA3IMYHBIX BUOB 33/1aHUMN, TTOCEIIAeMOCTh BCEX BUIOB 3aHATHH IO
aTTeCTyeMON JUCLUILINHE);

® YpOBEHb OBJAJCHHUS MPAKTUYECKUMH YMEHUSMHU M HaBBIKAMH IO BCEM
BUJIaM y4eOHOI paboThI;

® pE3yJbTaThl CAMOCTOSITENbHON pabOTHI.

OneHuBaHue pe3yJIbTAaTOB OCBOEHUS JUCHUIUIMHBI Ha JTane TeKyIlen
aTTeCTAllMd TPOBOJUTCS B COOTBETCTBHH C WCIOJB3YEMBIMH OIICHOYHBIMH

CPEACTBAMH U KPUTEPHUSIMH.

Kpurepuu oieHKkH KpaTKUX 0TYETOB 10 Pe3yJibTaTaM NPAKTHYECKHUX

3AHATHN

OI_ICHI/IBaHI/Ie OTYUCTAa IO PE3yJibTaTaM IPAKTUYICCKOI'O 3aHATHA ITPOBOANUTCA
IIpH MPEACTABJICHUHN OTUCTA B OJICKTPOHHOM HUJIU II€YaTHOM BHU/EC, I10 I[BYX6aHHLHOﬁ

mKaJc: «3a4TCHO», «HEC 3a4TCHO».



OI_ICHKa «3a4YTCHO» BBICTABIIICTCA CTYJICHTY, CCJIM OH IPCACTABILICT K 3allITUTC
OT4CT II0 MPAKTHYCCKOMY 3aHATHILO, y,[[OBJ'IGTBOprIOI]_[I/Iﬁ Tpe6OBaHI/I$IM 1o
IIOCTABJICHHBIM 3aJJaHUAM, 110 O(l)OpMJIGHI/IIO, ACMOHCTPHUPYCT BJIAJICHUC MCTOdaMHU
H IIpuCMaMu TCOPECTUUCCKUX W/MIu IMPAKTHUYCCKUX ACIICKTOB 3aHATHA.

OHCHK& «HC 3a4YTCHO» BBICTABJLICTCA CTYACHTY, CCJIM OH HC BJIAACCT
MCTOAAMHU U IIpUCMaMHU TCOPCTUYCCKUX /U IMPAKTUYCCKUX ACIICKTOB 3aHATHA,
A0IyCKacT CYHICCTBCHHLIC OIIMOKH B pa60Te, npeacCTaBsACT OTUYCT C

CYICCTBCHHBIMH OTKJIIOHCHUAMU OT ITPABUJI O(bOpMJIGHI/ISI IMMCHbMCHHBIX pa60T.

IIpome:kyTouHasi aTTecTAlMS CTY/IEeHTOB
[IpomexxyTouHas aTTecTalus cTyaeHToB 1o nucuuruHe «Teletraffic theory
(Teopust temerpaduka)» MPOBOAUTCS B  COOTBETCTBHM C  JIOKQJbHBIMH
HOpMaTUBHBIMU akTamMu JIBDY u siBnsiercs 00s13aTeIbHOM.

[IpomexxyTounas arrecrauusa no aucuumuinHe «Teletraffic theory (Teopus
Tenerpaduka)» MPOBOJUTCS B BHUAE TeCTa Ha pa3oOpaHHBIE B XOJE€ JIEKIIHH,
MPAKTUYECKUX 3aHSATUN U PACUETHO-TPA(UUECKOTO 3aJaHUsl TEMbI, COJCPKAIIErO
KaK TEOPETHUYECKUE BOMPOCHI, TaK U PAJ MPAKTHICCKUX 3aJaHU O€3 BapHAHTOB
oTBeTOB. [[J151 moMy4YeHus MOIOKUTEIHHOM OIEHKH Ha dK3aMeHe, KpoMe HaluCaHUs
TecTa, HeoOXoauMmo TmpenocTaBuTh cBoe IlopTdonmo, KoTOpoe COCTOUT U3
KOHCITeKTa JICKIIWHA, KPATKUX OTYETOB IO pe3yibTaTaM MPAKTHUYCCKUX 3aHITHH U
pacueTHO-Tpaduueckoil paboThl (3a7aHuE TPHUBEACHO B pasjeiie OICHOYHBIX

CPEACTB ISl TEKYIIEH aTTeCTaIlNM ).

Crpykrypa Hoprdoano
1. Hazsanwue Iloptdonmo.
2. KoHCTIEKT JIeKITni.
3. Kparkue oTueTsl Mo mpakTUYECKUM 3aHSTHSIM.

4. PacuetHo-Tpaduueckas padora.



KpnTepml BBICTABJICHHUSA OLHCHKH CTYACHTY HA IK3aMCEHC I10 TMCHMUIIJINHE

«Teletraffic theory (Teopusi Tenerpadguka)»

bannsi(peit
THHT'OBOU
OLIEHKH)

Ouenka(cranga
pTHas)

TpeboBanus k chOPMUPOBAHHBIM KOMIETSHIIUSAM

86-100

«OTJIHUYHO»

O1eHKa «OTIMYHO» BBICTABIISIETCS CTYICHTY, €CIIU OH TIIyOOKO U
IIPOYHO YCBOWJI IIPOrPAMMHBIM MaTepuall, HCUEPIBIBAIOLIE,
IIOCJIEI0BATEIBHO, YETKO U JIOTHYECKU CTPOMHO €ro M3Jaraert,
yMEET TECHO YBS3bIBATh TEOPUIO C TPAKTHUKOW, CBOOOTHO
CIpaB/IsETCA C 3aJayaMd, BOIPOCAMH M JPYTUMH BHIAMU
IIPUMEHEHHUsI 3HaHUH, IPUYEM HE 3aTPYIHACTCSA C OTBETOM IIPU
BUJIOU3MCHEHUU 3aJaHMi, MCIOJB3YyeT B OTBETE Marepuai
MOHOTPaQHUUECKOW JUTEPATyphbl, NPABWIBHO OOOCHOBHIBACT
IIPUHATOE PELICHUE, BIAACET PA3HOCTOPOHHUMHU HABBIKAMHU U
IIPUEMAaMH BBIITOJIHEHUS IPAKTUYECKHX 3a]1a4.

76-85

«XOpOoIIo»

OLIeHKa «XOpOIIO» BBICTABJIACTCA CTYACHTY, C€CJIM OH TBEPAO
3HACT Marcpuall, rpaMOTHO M IO CYHICCTBY H3Jaract €ro, HE
A0IYCKas CYHCCTBECHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPOC,
MMpaBHUJIbHO NPUMCHACT TCOPECTUYCCKUC IIOJIOKCHHA  IIPU
PCUICHHUU  IIPAKTHYCCKUX  BOIIPOCOB MW 3a4a4d, BJIAACCT
HCO6XOI[I/IMI)IMI/I HaBbIKaMU U IPUEMaMU UX BBIITOJITHCHUA.

61-75

«YHOOBJICTBOPUT
CJIIBHO»

O1neHKa «y/lOBJIETBOPUTENILHO» BBICTABISCTCA CTYACHTY, €CIU
OH MMEET 3HaHHs TOJIbKO OCHOBHOTO MaTepHaa, HO He YCBOMII
ero  jeraned, JONycKaeT HETOYHOCTH, HEIO0CTaTOYHO
MpaBWIbHbIE  (OPMYJIUPOBKH,  HapyUIEHHUS  JIOTUYECKOU
MOCTIeI0BATENbHOCTH B U3JI0KEHUH MPOTrPaMMHOTO MaTepuasa,
HCIBITBIBACT 3aTPYAHCHHA IIPU BBIIOJHCHUNW MNPAKTHYCCKUX
pabor.

0-60

«HCYHOOBJICTBOP
HUTCIBHO»

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY,
KOTOpPBIM HE 3HAET 3HAYUTEIIBHON YacTH MPOrPAMMHOIO «HE
MaTepuana, J0MycKaeT CyIIeCTBEHHbIC OIIMOKH, HEYBEPEHHO, C
OOJIBIITUMU 3aTPYTHEHUSIMH BBITIOTHIET MPAKTHUECKUE PAOOTHI.
Kax MpaBuUIIo, OIICHKA «HEYJIOBJIETBOPUTEIHHOY
«HEYJOBJIETBOPUTEILHO» CTABUTCS CTYIEHTaM, KOTOpbIE HE
MOTYT MPOJOIIKUTE O0ydeHHEe 0€3 TOTOJIHUTEIbHBIX 3aHITHH 10
COOTBETCTBYIOIIECH TUCIUIUIMHE.

OueHovHbIe cpeacrea aJjs leOMe)KYTO‘IHOﬁ aTrecranumu

Hepeqenb IK3aAaMCHAIIMOHHBIX TEM

1. IIpeamert u 3agaum Teopun TeaeTpaduka.




ITotoxu BBI30BOB. CIIOCOOBI OIPCACIICHHUA U 3aJaHUs IIOTOKA BBI3OBOB.
OCHOBHBIC CBOMCTBA IOTOKOB BBI30BOB.

OcHOBHBIC XapaKTCPHUCTHUKHU ITIOTOKOB BBI3OBOB.

o bk w

[Ipocreimmii MOTOK BBI30BOB U €TI0 CBOMCTBA.

6. MaremaTudeckoe OXHAAHME W JAUCHEPCUS MPOCTEUIIEro MOTOKa
BBI30BOB.

7. 3akoH pacmpeaesieHUs] MPOMEXKYTKOB MEXAY BBI30BAMU MPOCTEHILEro
MOTOKa.

8. JlmutenpHOCTH 0OCTy)uBaHus. [10TOK 0CBOOOKICHHIA.

9. Ipocreiimas knaccupuKamnus MOTOKOB.

10. Tenedonnas Harpyska. OnpeneneHus TeaeQOHHON HATPY3KH.

11. OcHOBHbIE TapaMETPbI HATPY3KH.

12. Konunenrtpanus teaedOHHOM Harpy3KHu.

13. Cnoco0sl pactpeneneHus: Harpy3Ku.

14. OueHka pe3ynbTaTOB M3MEpeHUs Harpy3ku. [IoHSATHS HOBEpUTEIBHOM
BEPOATHOCTH U JOBEPUTEIILHOTO UHTEPBAIA.

15. OOcnyxuBaHuUE NPOCTEHIIEr0 TOTOKa BBI30BOB (TmepBasi ¢opmylia
DpnaHxra).

16. Huddepenuuansubie ypaBHEHU DpiiaHra.

17. Crauuonaphslil pexxuM. Pactipenenenue DpiaHra.

18. [loTepu B MOJHOMOCTYMHOM Iy4YKe MPH OOCITY>KMBAaHUU TPOCTEHIIIETO
MIOTOKAa BBI30BOB.

19. PexyppenTHas hopmyna DprnaHra.

20. Cpennsis npomycKHasi ClIOCOOHOCTD JIUHHUIA MOJIHOJIOCTYITHOTO ITyYKa.

21. T'paduyeckre 3aBUCUMOCTH MEXKIy IapaMeTpaMH TepBOH (POpMyJIbI
Opnanra.

22. OOcnyXuBaHHE MOJHOJOCTYITHOTO IyYyKa MOTOKAa OT OrPaHUYEHHOIO
Yucjia ICTOYHUKOB Harpy3ku (popmysia DHrceTa).

23. CpaBHEHHE TPOIYCKHON CHOCOOHOCTH MOJIHOAOCTYITHOTO MydYKa Mpu

HpOCTCfIIHGM N DHI'CECTOBCKOM ITIOTOKAaXx.



24. OOcnyXuBaHHE MPOCTEHIIEr0O TOTOKAa BBI30BOB MOJHOJOCTYIHBIM
MYYKOM C O’KHJIaHUEM MTPH TIOKA3aTEIIbHOM paclpeAeICHUH JITUTEIbHOCTH 3aHSATHS.

25. CucteMmsl ¢ O)KUaHUEM TPU TOCTOSHHON AITUTEIBHOCTH 00CTYKIBAHMUS.

26. Pacuet nmpomyckHO# cTOCOOHOCTH YIPABISIOUINX YCTPOMCTB.

27. KomOuHHMpoBaHHas cucTeMa o0cmykuBaHust. OrpaHHuYEHHOE YUCIIO MECT
VIS O’KUIAHUS.

28. Pacuert cucteM ¢ MOBTOPHBIMH BBI30BAMHU.

29. OcCHOBHBIE XapaKTEPUCTUKH HEMOTHOAOCTYITHBIX BKIIOUCHHH.

30. Twumsl HEMOJHOIOCTYTHBIX BKIIOUCHHUH U BEIOOP UX CTPYKTYPHI.

31. WneanbHO-CHMMETPUYHBIE HETIOTHOJOCTYITHBIE CXEMBI.

32. ®opmyna DpnaHra JUisi UACaJIbHOW HETOJIHOAOCTYIHON CXeMbl (TpeThs
dbopmyna DpiiaHra).

33. IlpuGnmxeHHbIE  METOABI  pacyeTa  MPOMYCKHOM  CIOCOOHOCTH

HCIIOJIHOOOCTYIIHBIX CXCM.

IIpumep 3K3aMeHAIIHOHHOTO TeCTa

Bapuant Nel

1. MaTtemaTudeckass MOJENb CHCTEMBbI TeneTpaduka BKIIOYACT CJICAYIONINE
DIIEMEHTHI:
A) Bxopsimuii moTok Bb130BoB; b) CxeMy cUCTeMbl KOMMYTAIIUU;

B) ducuunnuny obcimykuBaHus MOTOKa BbI30BOB; ') Bee nepeuncienHoe.

2. B KOMIIaKTHOHM 3amyMcH MaTeMaTHYSCKHX MOJCIEeH cHcTeM Telerpaduka 1o
. Kennanmy MOKa3aTeIbHOMY (?KCTIOHEHIINATLHOMY ) pacupeaeaeHuIo
COOTBETCTBYET CUMBOIJL:

A)M;b) E; B) D; I') A; 1) G; E) Her npaBUIbHOTO OTBETA.

3. Croco6 3agaHust CIIy4aitHOTO TTOTOKA BHI30BOB:



A) MOMEHTBI IOCTYIUICHHS BBI30BOB tj U KOJTMYECTBO MOCTYIUBIINX B 3TH MOMEHTBI
BBI30BOB Cj;

B) 3akoH pacrpe/eneHus MpOMEeXyTKOB MEKIY MOMEHTaMHU BbI30BOB P(zi<t);

B) BepositHocTh moctymiienuss K BbI30BOB 3a uHTepBasn Bpemenu [0, t):
P[c(t)=K]=P«(0,t);

I') Bce mepeuuncieHHbIE.

4. BeiOepuTe COOTHOIICHHUS, XapaKTEPU3YIOIINE CTAIIMOHAPHBIN MOTOK:

A) A<0; b) A>0; B) u=A-1; T) u=A; ) u=A.

5. Hapucyiite rpaduk uuciia BHI30BOB, MOCTYMAIONIMX B €IWHUILY BPEMEHH, OT
BPEMEHHU, COOTBETCTBYIOIIUNA OTHOCUTEIHLHON KOJIEOJIEMOCTH IOTOKa BBI30BOB,

pasHo# 0.

6. Bxonsmmas Harpy3ka — cyMMa BPEMEH 3aHSTHS BCEX BBIXOJI0B KOMMYTAIMOHHOMN
CUCTEMBI?

A) Jla; b) Her.

7. JloBepUTEIIbHBIE TPAHULIBI CITyYaiHOW BETMYUHBI - ITO:

A) TD'panunpl, 3a KOTOpble HE BBIMJET ClIy4ailHash BeJIMYMHA TPH 3aJaHHOU
BEPOSATHOCTH D;

b) ['panuiibl, 32 KOTOpHIE CllydaiiHasi BEJITMYMHA BOOOIE HE BHIWJET;

B) I'panutibl 7OBEpUTENHHOTO UHTEPBAJIA;

I') I'panunel obnactu, 3a npeaeaaMud KOTOPOM IMJIOTHOCTh paclpeiesieHusl paBHa

HYJIIO.

8. Ilepras hopMmyna DpiaHra XxapakTepU3yeT CUCTEMY:
A) M/M/v<ew; B) E/E/v<cw; B) M/M/v=00; ') M/E/t=c0/v<o0; J]) E/E/N=0; E) Het

OTBCTA.



9. Pacnipenenenne DHTceTa XapakTepU3yeT CIIydaid, Korja:

A) o6cimyXuBaeTcs MOTOK OT OTPaHUYCHHOTO YHCIIa HCTOYHUKOB HAarpy3KH;
b) o6cmyxuBaeTcss HOTOK OT HEOTPAHUYEHHOTO YMCIIa ICTOYHUKOB HArpy3Ku;
B) Ha BbIXOJ1€ HEOTPAaHUYEHHBIN MOJHOAOCTYIIHBIN MYYOK JIMHHIA;

') Ha BBIXO/Ie OTPAHUYCHHBIN MMOJTHOAOCTYITHBIN MTyYOK JTUHUK;

J1) Ha BBIXO/JI€ HETIOJHOAOCTYITHBIN MTyYOK JTMHUM;

E) nuciunnuna o0CnyKUBaHUs C SBHBIMU OTEPSIMU;

2K) nucuumimnaa oOcaykuBaHUs 6€3 OTEPh.

10. Bropoe pacnpenenenne Dpiaanra BBIBOIUTCS ST MOJEIIH:

A)E/E/v/r=00; B) E/E/v=c0/r=c0; B) M/M/v=00; I') M/M/v/r=00; 1) M/M/v<co,



OueHouyHbIe CPEeACTBA IS TEKYLIEH aTTeCTANNH
TunoBble 3a1aHKsl HA pac4yeTHO-TPaduUIecKyr0 padory

3ajaHue Ha pacueTHO-TpapuuecKkyro paboTy COCTOUT M3 psla 3anad,
pe3yabTaThl HEKOTOPBIX M3 KOTOPHIX HEOOXOIWMO MPEICTaBUTh B TAOIUYHON U
rpajpuueckoit  ¢popme. Ilpumepsr  pemieHuss  3agad  pa3duparoTca  Ha
COOTBETCTBYIOIIUX MPAKTHUECKUX 3aHATHUAX, TAKXKE UX MOXKHO HaWTH B NEpeyHe
CCBUIOK, PUBOAMMBIX B CIIMCKE UCTOYHUKOB ceTH «MHTepHeT». Bun 3amanuit ns
BCEX BAPHAHTOB OJIMHAKOB, BAPbUPYIOTCS YNCIICHHBIC 3HAYCHHSI NICXOHBIX TaHHBIX:
BBIOMPAIOTCS UCXOJS W3 NPENoCiIeAHE M MocieAHed Hu@p HOMEepa 3a4eTHOMN

kHKkH (N1 - npennocnenuss uudpa nomepa, N2 — nocneansis mudpa Homepa).

3agaua Nel

Ha xomMmytanmonnyio cuctemy B Teuenne UHH mocrymaer 15-(N1+N2+5)
BbI30BOB. CpeHsIs JUTUTETLHOCTD 3aHATHS TPUOOPOB KAXKILIM BEI30BOM COCTABIISCT
t=N1-N2+50 ¢ B mpenmojgoXeHuu, 4TO MOTOK BHI30OBOB SIBJSETCS IMPOCTEUIINM.
TpeOyeTcst onpenenuTh:

® MaTeMaTUYeCKOe OXKHJIAHHWE M JAMCIEPCUIO YKCIIa BHI30BOB, MOCTYMUBIINX
Ha CTaHIMIO B TEUEHUE Yaca,

® WHTCHCHUBHOCTbH M TTapaMeTp MOTOKa;

¢ BCPOATHOCTBH TOIrO, 4TO 3a CPCAHCC BPCMA OJHOI'O 3aHATHUA t Ha CTaHIIHIO

noctynuT poBHO K1=[N1/2]+1 BBI30BOB M BEpOSTHOCTH MOCTYIUICHHUS HE OoJjee

k2=[N2/2]+1 BbI30BOB.

3amava Ne2
Ha KOMMyTallMOHHYIO CHUCTEMY IOCTYIAeT MPUMHUTHUBHBIN MOTOK BBI30BOB C
napaMeTpoM OT ojxHoro cBoboanoro wucrounnka (N1+1)/(N2+5) BeI3/uac.
Omnpenenmuth BEPOATHOCTh ITOCTYIUICHHS POBHO K BBI30BOB Ha EIMHHUYHOM

untepnane Bpemenu (t=1), (k=0,1,2...N) npu uucie uctouHnKoB Harpy3ku N1+1.



3agaua Ne3
Ha nByXCTOpPOHHIOIO MEKCTaHIIMOHHYIO JIMHUIO TIOCTYMAET JBa MPOCTEHUIINX
noToka ¢ mapamerpamu N1+2 Ber3/gac, N2+1 Be3/uac. [lpu 3aHsaTHH TUHUN Ha
MIPOTUBOIIOJIOXKHBIA KOHEI[ TepeaacTcsl CUTHaAT OJOKMpOBKHU. Bpems mepemaqn
curana t=N1-N2+50 mc. OnpenenuTs BEpOATHOCTh BCTPEYHOTO COCAUHEHUS, T.€.
OJTHOBPEMEHHOT0 (32 BpeMs t) TMOCTYIUICHHS BBI30BOB C OOOMX KOHIIOB
COCIMHUTEIbHON JINHNU.
3agaua Ned
[Tyaok HWIIK (ATCK) o6cnyxuBaer aboneHtckyro rpynny ATC
gyrcneHHOCThIO  100-(N1+N2+2). Paccumrath moctynaromryro Ha mydok MWIIK
Harpy3Ky, €CiIM W3BECTE€H CTPYKTypHBIH coctaB rpynmbl: Nku=100-(N1+1),

Nux=100-(N2+1).

3agaya Ne
Ha KOMMyTallMOHHYIO CHUCTEMY IOCTYIAeT Harpy3ka OT YEThIPEeX PalOHHBIX
cTaHIuii. PacueTHple 3HaYCHUS TMOCTYMAIOIIMX HArPy30K COOTBETCTBECHHO PaBHBI
4-(N1+N2) Dpi; 5-(N1+N2) = 25 Dpa; 6-(N1+N2) = 30 Opa; 7-(N1+N2) = 30 Dpu.
OTH Harpy3kd TMepepacrnpeiesiioTcs IO JBYM HalpaBICHUSM C JIOJISIMHU
k1=(N1+1)/(N2+1); k2=1-k1l. TpeOyercs ompeaenuTh pacUYCTHHIC 3HAUCHUS
HArpy30K, MOCTYIAIOIIUX MO JBYM HAIpPaBJICHUSM M OTHOCHTEIIbHBIC OTKJIOHCHUS

PacUeTHOM HAarpy3Ku OT CPEIHEN.

3agaua Neb
Paccuntate BenuumHy BO3HHKaromed Ha 1udpoBort ATC Harpy3ku oT
aOOHEHTOB CJICAYIONINX KaTerOpHH:
e uHIUBUAyaIbHOTO Mob30BaHus Nu = 200-(N1+N2+1);
® HApPOJAHO-XO3IMCTBEHHOTO cekTopa «aenoBoro» Nua = 300-(N1+N2+2);

® HApPOJAHO-XO3IMCTBEHHOT0 cekTopa «cnaiabHoro» Nuc = 200-(N1+N2+2);



e TakcO(poHOB MeCTHOM CBs3H NT.MecT. = 15-(N1+N2+2);

e TakcO(POHOB MEKIYTOPOAHBIX (Mcxomsamas cBas3b) Nr.mexa.= [VN1-VN2];

e paiioHHBIX neperoBopHbIX MyHKTOB (PIIIT) Npmn= 4-(N1+N2+1);

o ucxomsamux CJI ot YATC (na npaBax aborentoB) Nci= 3-(N1+N2+2);

¢ (HaKCUMUIIBHBIX amNmapaTtoB (COCAWHEHUS MO TelIeHOHHOMY AITOPUTMY)
Ndb= N1-N2+10;

e adoneHnTtoB [ICHO c uncioM 10CTyMHOB:

e Trma 2B+D =7-N2;

e tuma 30B+D = N1;

[Ipu onpenenenny BO3HUKAIONIEH HATPY3KHU ClieayeT yuecTh Harpy3Ky Ha 3CJI
n YCC. HyMepanus Ha CE€TH IECTU3HAYHAS.

Cornacro BHTII 112-99, pacuer BO3HUKaOmEeH HArpy3Kd HTPOU3BOIUTCS
OTZEJIbHO JJIsl yTpeHHero u BeuepHero YHH, nocne vero cpenu HUX BeIOUpaeTcs

MAaKCHMAJIbBHOC 3HAUYCHHUC, KOTOPOC IIPUHUMACTCS 3a PACUCTHYIO HAI'PY3KY.

3agauya Ne7

Ha opno3Bennyro mnomHomoctynHyio KC emkxocteio NI1+N2+1 jgunui
MOCTYIAaeT MPOCTEHIIHMIA MMOTOK BhI30BOB ¢ mapamerpamu: a)2-(N1-N2+1), 6)500-
2-N1-N2 Be13oBoB B yac. Cpennee Bpems oociayxkuBanus t = 100-N1-N2 c. Be13oBbl
0OCITy>KMBAIOTCSl B CUCTEME C SIBHBIMU MOTEPSIMU. TpedyeTcs onpenenuTh:

® BEPOSITHOCTH TOTO, YTO B TPOU3BOJIbHBIA MOMEHT BPEMEHH B CHCTEME
3aHATO TOYHO 1 JIMHUH (I MpUHUMAET Bce 3HaYeHus oT () 10 EeMKOCTH MydJKa);

® CpeJHee YMCIO 3aHIThIX TUHUN M[1];

® 1OCTpOUTH Ipaduiku 3aBucumoctu P(1);

e [0TEPU 110 BbI30BaM PB, Harpyske PH, Bpemenu Pt;

® UHTEHCHUBHOCTb HAarpy3KH, OOCTY>KHUBAEMOU IMyYKOM JIMHUM.

3agaua Ne§



Haiitu pacmpenerneHrie Harpy3kd IO JIMHHUSM MOJHOJOCTYITHOTO My4Ka
eMKOoCcTbi015-N1 nrHMii, Ha KOTOPBIA NOCTYNAET MPOCTEMIINIA OTOK C MAPaMETPOM
(N1+1)/(N2+1). JInutensHOCTh O0CTYKUBAHUS PACIIPEACIACTCS SKCIIOHCHIIMAIBLHO

¢ mapameTpoM(N2+1)/(N1+1). [Torck ¢ HCXOTHOTO COCTOSIHUSI.

3agaua Ne9
Ha nomHOZOCTYHHBIM Iy4OK MOCTYIAET MPOCTEHIIMNM NOTOK BBI3OBOB C
napameTpoM 400-2-N1-N2 Ber3/gac. CpemHee BpeMs 00CITy)KUBaHUS OJTHOTO BBI30Ba
t = 2:N1-N2+20 c. Onpenenuts HCOOXOAUMYIO €MKOCTh ITy4YKa IPH MOTEPSX, HE
npesbimaronmx  N1+N2+1 %. VYkazare peanbHO BO3HUKAOIINWE TMOTEPU U

00CITy>KMBaeMYIO0 Harpy3Ky.



