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

YTBEPKAEHO

MO gupexTopa (pu3TeX-MIKOJIBI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: COBpeMCHHLIe MCTOJbI TCOPUU KOAUPOBAHUA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIMY U aHAIIN3A JTAHHBIX

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
7 (oceHHui) - 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: ®.1. VBanoB, kaH. pu3.-Mat. HayK, IPETOaBaTENb

[Iporpamma obcyxieHa Ha 3acefannu kKadenpsl npodieM nepenadn HHPOpPMaIUK U aHau3a JaHHbix 22.03.2021



AHHOTANMA

OcCHOBHOI LENpI0 Kypca siBsieTcs OObSICHEHHE OCHOBHBIX WACH W PE3yJbTaToB TeOpHUH HHPOPMALUU H
kopupoBaHus. Kypc pasneneH Ha JBe 4acTH: BBEJCHHE B TEOPHIO MH(OpMALMHU M 3IEMEHTHI COBPEMEHHOM
TEOpUH KoaWpoBaHUs. B mepBoil yacTu paccmarpuBaroTcs Mepa MH(OpMAlMM M B3aUMHON HHQOpMaLuH,
SHTPONMS M  OCHOBHBIE OSHTPONUIHBIE HEPAaBEHCTBA, OIEHKA IPOMYCKHOW CHOCOOHOCTH Ul
OJTHOTIOJIb30-BaTEIbCKUX U MHOT'ONOJIb30BATEIbCKUX KaHAIOB. Bo BTOpO# 4acTH M3y4aroTCs OCHOBBI TEOPHH
KOINPO-BaHMsI, TaKue Kak OJOYHBIE KOIbI, JIMHEWHBIE KOABI, I'PAaHMIBI MAapaMeTpoB KoAa M Hauboiee
MOMYJISIPHBIE METOJBl areOpanyeckoro KoAUpOBaHUs (Takue Kak Koael X3MMmuHra, Puma-Mamnepa, BUX u
Puna-Conomona). 3areM ONKCHIBAIOTCSI COBPEMEHHBIE METOAbl KOIUPOBAHUS, CHUCTEMBl HTEPATHBHOIO
JIEKO/IM-POBAaHUSI M MX NpeAcTaBieHus B Bue rpadoB. MTepalnoHHbIE METOABI MPOU3BEIU PEBOJIOLUIO B
TEOPUH W NPAKTHKE KOAMPOBaHMSA W ObUIM NPUMEHEHBbl BO MHOTHX CTaHIApTax CBs3M. B 3aximoueHun
00CYXIal0T-c KOAbl C Majol TIIOoTHOCTBI0 TpoBepok Ha uetHocTs (MIIlI-kogsr, LDPC codes),
(akTop-rpadbl 1 aNro-puTM “TiepechbuIKH cooOmeHmit” (message passing algorithm) u ero Mmogudukanuu.

1. lean u 3apa4n

Henp AucoMnInHBI
OcBoeHue CTyAeHTaMi COBPEMEHHBIX METOI0B TEOPUU KOIAUPOBAHMUSL.

3agaum AU COMIIHHBI
- (hyHAaMEeHTaIbHAS MTOrOTOBKA CTYICHTOB B 00JIACTH COBPEMEHHBIX METOJI0B TEOPUH KOAUPOBAHHUS;

- INOCTPOCHUEC Yy CTYACHTOB HABBIKOB NPUMCHCHUS COBPEMCEHHBLIX MCTOHNOB TCOPUH KOAMPOBAHUSA B
CHUHTC3C U aHAJIN3C TCIICKOMMYHUKAIITMOHHBIX ceTel u CHUCTEM,

- OKa3aHHeC KOHCYJ’IBTaL[HfI CTYACHTaM B OpOBCACHUHA COOCTBEHHEIX TCOPCTUYCCKUX U
SKCIICPUMCEHTAJIbHBIX HCCJICIOBAaHUI TCIICKOMMYHUKAIITUOHHBIX CETeH M CUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJICHHBIX 3a7a4

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

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

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

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

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

npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

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

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3yJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalWd MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

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

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEITUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:

- OCHOBHBIE [TOHATHUS U YTBEPXKACHUS TEOpUU HH(POpMaALIH;

- OCHOBHbIE ITOHATHUS U YTBEPXKICHUS TEOPUU KOIUPOBaHMUS;

- COBpEMEHHBIE HAIPABICHUS Pa3BUTHUS TEOPHH KOIUPOBAHHUA.
YMETB:

- YMEThb NpEACTAaBISATh HTEPAaTHBHBIC CUCTEMBbl ICKOAMPOBAHMS B BHJEC TpadUUecKUX MOJIEIeH,
peanu3oBarh YPPEKTUBHBIEC aJTOPUTMBI JIEKOUPOBAHUS;
- YMETh aHATU3UPOBATh YPPEKTUBHOCTh N3YYCHHBIX CXEM KOPPEKIHH OIIHOOK;
- NPAaKTHYECKU INPHMEHSATh COBPEMEHHBIC METOIbl KOJMPOBAHUS W JCKOIMPOBAHUS JUIS DPEIICHHUS
Hay4YHO-HCCIIEIOBATEIBCKHX 3a/1a4 B 00JIaCTH TEIEKOMMYHHKAMOHHBIX CETEH U CHCTEM.

BIIAJICTh!
- HaBBIKOM OCBOEHHS OOJIBIIOT0 00beMa HH(OpMALIUH;
- COBPEMEHHBIMH METOJIaMH KOJOBOW 3alUTHI, IPUMEHSEMBIM B TEJICKOMMYHHKAI[HOHHBIX CETSX M
cHCTeMax.
- HaBBIKaMH TIOCTaHOBKHU HAy4YHO-MCCIIEI0BATEIBCKHIX 33/1a4 B 00JIACTH TEJICKOMMYHUKAIIMOHHBIX CETei
U CHUCTEM.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 JluckperHple  KaHaiubl 0e3  IaMsATH, 5 3
KaHaJIbl MHOKECTBEHHOTO JOCTYyTa
2 Jluneiinbie 6JI0KOBBIE KOJIbI 15 6
3 OneMeHThI TypOO0-KOJI0B 5 3
4 Konbl 11 pacnpeseneHHbIX U 00Ja4HbIX 5 3
CHCTEM XpaHEHUsI JAaHHBIX
5 Koget ©Ha Trpadax, dakrop-rpadsl u 15 15
aJITOPUTM “‘CyMMa-Tpou3BeaeHne”
6 [MocTpoenne MIIII-konoB 5 5
7 Cseprounsie MIIII xoabt 5 5
8 DJeMeHTHI TOJSPHBIX KOJIOB 5 5
Nroro yacos 60 45
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 7 (OceHHwmi)

1. JIuckpeTHble KaHAJBI 0€3 MaMATH, KaHaJIbl MHOKECTBEHHOTO JIOCTYIIa




Kananel mepemaun ¢ mrymom, MpOIyCKHasl CIIOCOOHOCTh KaHaia, mpsMas W oOparHash TeOpeMBI
[lleHHOHA, KaHAJI MHOXXECTBEHHOI'O JOCTYyIla, MMIMPOKOBEIIATEIbHBIA KaHajl M HX IPOIyCKHbIE
CHOCOOHOCTH.

2. JIu"eliHpie OJIOKOBBIE KOIBI
JIunetiawie 6moxoBbie kKobl. Kombr BUX, Puna-Conomona, Puga-Mamnepa.
3. DneMeHTHl TypOO-KOAOB

Ceeprounble koabl. Perierka (Tpenuc), anroputmsl AekonupoBanus Burepou n BCJIR, moctpoe-nue
aHanmu3 1opora jaekoAupoBaHus. [loHATHE mapaylenbHOrO KoJa, CTPYKTypa TypOo-Kona,
nepe-MexxeHue TypO0-KoJ10B, KOJUPOBAHHUE U JIEKOIUPOBAHHE TypOO-KOIOB.

4. Kogpl 1mist pactipe/ieJICHHBIX M 00JIaYHBIX CUCTEM XPaHEHUs JTaHHBIX

BoccranaBnuBaroiiue KOJAbI, KOJAbI C JIOKAJIbHbIM BOCCTAHOBJICHUECM, KOJAbl C JIOKAaJbHBIM
BOCCTAHOBJICHHEM N HCCKOJIBKMMH BOCCTAaHABJIMBAIOIIIMMH MHOXKCCTBAMMU.

Cemecrtp: 8 (Becennuit)
5. Konpl Ha rpadax, ¢pakrop-rpadsl U anropuT™ “‘cyMMa-npousBeacHue”

Konpl ¢ manoit mnorHocthto npoBepok (MIIII-konst), rpad Tanuepa, rpadbl-paciiupuTeny U KOAbI
Ha rpadax pacIIMpUTEIUINX, (pakrop-rpad, anropuTMbl JEKOIUPOBAHHS «CyMMAa-TIPOU3BEACHUE» U
«MHUHUMYM-CYMMay.

6. I[loctpoenne MIIII-xomoB

Merton sBomonuu minotHocted, EXIT nuarpammel, anroputmel PEG u ACE, MIIII
KOJIbl Ha OCHOBE TipoTorpados, kBazumukimndeckue MIITI-komnbr

7. Ceprounsie MIIII xozmst
[Toctpoenue u meronsl AexkoaupoBaHus ceepTouHbix MIIII-xon0B. I'panuibl U noporu.
8. D1eMeHTHI OJISPHBIX KOJIOB

Ilonsarue noJjiapusalii, OLCHKHU IIOAKaHaJIOB, IOCTPOCHHUEC IIOJAPHOIo KoOJAd, ACKOAWPOBAHUEC
MOJISIPHOTO KOda

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAMHHBIM 000py/IoBaHHEM (MIPOCSKTOP WIIK TIa3MEHHAsI
TMaHeNb ), JOCKOH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
®onp auTeparypsl 6a30B0i Kadeapsl (OpraHUu3aLiy):
1. Mak-Bunbsmc @.Jx., Ciosn H.J/[x. Teopust konoB, ucnpapistomux ommoku. M.: Cesizb, 1979.
2. ITutepcon V., Yannon 3. Koxsl, ucripasistomniue omubdku. M.: Mup, 1976.
3. Richardson T., Urbanke R. Modern Coding Theory. Cambridge, 2008.

JomnonHutensHas auTeparypa



®onp auTeparypsl 6a30B0i Kadeapsl (OpraHu3aLiy):

1. J.H. van Lint. Introduction to Coding Theory. Berlin: Springer-Verlag, 1999.

2. MacKay D.J.C. Information Theory, Inference, and Learning Algorithms. Cambridge University
Press, 2003.

3. Richardson T., Urbanke R. Modern Coding Theory. Cambridge, 2008.

4. Cover T.M., Thomas J. A. Elements of Information Theory. New York: Wiley, 1991.

5. Pomamenko A., Pymsanes A., lllens A. 3ameTku nio Teopun koguposanus. MITHMO, 2011.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

http://ieeexplore.ieee.org/Xplore/home.jsp, http://www.dsplib.ru/
http://www.mathworks.com/help/toolbox/comm/ug/comm_ug_collection.html

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpE3EHTALNN.

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

CTyneHT, nM3y4arouyid AUCHUIUINHY, JOJDKEH, C OIHOH CTOPOHBI, OBJAAEeTh OOLIMMHU TMOHATUHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS PUMEHSATh TECOPETUIECKUE 3HAHUS Ha IIPAKTUKE.
B pesynerare M3yueHHs IUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC TOHSTHS W yTBEPIKICHHS
Teopun HHPOPMAIMKM W KOAWPOBAHHS, OCHOBHBIE METOIBl M AaJTOPUTMBI COBPEMEHHOI TEOopuH
KOZIMPOBAHUS. YCIICIIHOE OCBOEHHE Kypca TpeOyeT HalpsKEHHOW CaMOCTOSTEIbHOM paboThl CTyACHTA.
B mporpaMme Kypca OTBEJEHO MMUHHUMAJIbHO HEOOXOAMMOE BpeMs Ui padoThl CTy[EHTa HaJl TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

- YTEHHE ¥ KOHCIICKTUPOBAHUE PEKOMEHIOBAaHHOM JIMTEPATyPBI;

- mpopaboTKy ydeOHOro Marepuana (IO KOHCTIEKTaM 3aHSATHH, y4eOHOW W HAay4dyHOW JHTEpaType),
MIOATOTOBKY OTBETOB Ha BOIPOCHI, NMPEIHA3HAYCHHBIC JJISI CAMOCTOSITEIIBHOTO W3Y4YEHUs, PEIICHUE
3ajad;

- IOATOTOBKA K IK3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHJIMBUyaJIbHBIX KOHCYIIBTALIUH.

BaxxHo noOuThcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU H3YyYEHHs OTACIBHBIX TEM, BOIPOCOB CIEAyeT oOpamiaTtbCs 3a KOHCYJBTAIHAMH K
JIEKTOPY.



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 nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
7 (oceHHui) - 3a4eT

8 (BeceHHHUI) - DK3aMeH

PaszpatGoTunk: ®.1. VBanoB, KaH. pu3.-MaT. HayK, IPETOaBaTENb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

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
3a1auu

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

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 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

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

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

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

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AncMIUIMHBL « COBPEMEHHBIE METO/IbI TEOPUH KOAMPOBAHUS» 00YHaIOIIUNCS JOIKEH:

3HATb:

- OCHOBHBIC IIOHATHA U YTBCPIKIACHUA TCOPUU I/IH(i)OpMaI_II/II/I;
- OCHOBHBIC ITOHATUSA U YTBCPIKACHUSA TCOPUU KOAUPOBAHHA;
- COBPCMCHHBIC HAIIPABJICHUA Pa3BUTUSA TCOPUN KOAUPOBAHUA.

yMeTh:

- YMEThb MpEACTAaBISATh HTEPATHBHBIC CUCTEMbl ICKOAMPOBAHMS B BHJEC TpadUUecKUX MOJIEIeH,
peanu3oBarh YPPEKTUBHBIEC aJTOPUTMBI JIEKOUPOBAHUS;

- YMETh aHATU3UPOBATh YPPEKTUBHOCTH N3YYCHHBIX CXEM KOPPEKIHH OIIHOOK;

- NPAaKTHYECKU INPHMEHSATh COBPEMEHHBIC METOIbl KOJMPOBAHUS W JCKOIMPOBAHUS JUIS DPEIICHUS
HayYHO-HCCIIEIOBATEIBCKHX 3a/1a4 B 00JIaCTH TEIEKOMMYHHKAMOHHBIX CETEH U CHCTEM.

BJIad€Th:

- HaBBIKOM OCBOCHHS OOJIBIIIOr0 00heMa I/IH(I)OpMaLII/II/I;
- COBPEMCHHbBIMU METOAAMU KOZIOBOM 3allIUThI, TPUMCHACMBIM B TCICKOMMYHHUKAIIUOHHBIX CCTAX U

CHUCTCMaAx.

- HaBbIKaMH IIOCTaHOBKH HAYYHO-UCCJIICAOBATCIIbCKUX 3a/1a4 B obmactu TCJIICKOMMYHUKAIIUOHHBIX ceTen

1 CUCTCM.

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

C menbro KOHTPOJSL OCBOEHHUSI OOydaromuMucs ydeOHOro marepuana npoBoaurcs koporkuid (10-15
MUHYT) OIPOC 110 MaTepuaty MPOIIeIINX 3aHITUI B YCTHON WIIM MTUCbMEHHOH (opme.




OTBeTHI HA BOIIPOCHI OIICHUBAKOTCA B COOTBECTCTBUMU C Tﬁ6J'IPII.I€I>i KPUTCPU OLICHUBAHU.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB K 3K3dMCHY:

1. Kananel mepenmaun C mIymMoOM, MPOMYCKHAsl CIIOCOOHOCTh KaHama, mpsiMas u oOpaTHas TEOpEeMbI
IIlennona.

2. KaHaa MHO)KE€CTBEHHOT'O JIOCTYIIA, IIMPOKOBEIIATEIbHBIN KaHaJ ¥ X MPOITYCKHbIE CIIOCOOHOCTH.
3. MIIII-Koggl, rpad Tanuepa, rpadpi-paciinputeny U KOl Ha rpadax pacuIupuTesx.

4. @akrop-rpad, alIropuTMbl AEKOAUPOBAHUS «CYMMa-TIPOU3BEICHHE» U «(MUHUMYM-CyMMa.

5. Meton sBomonuu motHoctelt, EXIT nuarpammel, anroputmel PEG u ACE.

6. [loHsiTHE CBEPTOYHOTO KOJI, pelieTKa (TPeJUInC), alTOPUTM JAeKOTupoBaHus Burepou.

7. TloHATHe moONApU3AIMM, OLIEHKH IIOJKAHAIOB, IOCTPOCHUE MOIAPHOTO KOJAa, JIEKOIMPOBAHHUE
MOJIIPHO-TO KOJIA.

8. [TonsiTHE MapasuIeIbHOTO KO/a, CTPYKTYpa TypOo-Ko/a, MepeMekeHne TypOo-KoI0B, KOMUPOBAHUE H
JIEKOTMpOoBaHue TypOO-KOJIOB.

9. BoccranaBnuBaromue KOAbI, KOIAbI C JIOKaJIbHbBIM BOCCTAaHOBJICHUMCM, KOJBI C JIOKaJbHBIM
BOCCTAHOBJIC-HUECM N HCCKOJIbBKMMH BOCCTAaHABJIMBAOIIWUMH MHOXKXCCTBaAMU.

10. Anroputm ['ypycBamu-Cynana criuco4Horo aexonupoBanus kojoB Punga-ConomoHa.
[Ipumeps! OKIETOB [UIsI IPOBEACHUS IK3aMEHA:

buner 1.

1. Kananel mepemadn C OIyMOM, MPOIMYCKHAas CHOCOOHOCTh KaHania, mpsiMas U oOpaTHas TEOPEMBI
[IlenHoHa

2. Anroputm ['ypycBamu-Cynana ciucoqHoOro aexonupoBanus konoB Pumga-Coiaomona

buner 2.
1. Kanas MHOXeCTBEHHOT'O JIOCTYIIa, IIMPOKOBEIATEIbHBIN KaHaT U UX MIPOIYCKHbIE CIOCOOHOCTH

2. BoccranaBnuBaromme KOABI, KOIAbI C JIOKaJIbHBIM BOCCTAaHOBJICHUCM, KOJBI C JIOKaJbHBIM
BOCCTAHOBJICHHEM N HCCKOJIBKMMH BOCCTAaHABJIMBAIOIIIMMH MHOXKXCCTBAMMU.

Kpurepuu oueHuBanus
[ns 3auera:

"3auTeHO" - BEICTABIISCTCS CTYACHTY, IIOKa3aBHICMY BJIAJICHUC OCHOBHBIMU IIOJIOXKCHUAMU KypcCa,
YMECT UCIOJIB30BATH ITOJIYYCHHBIC 3HAHUSA MTPU PECIICHUU TUIIOBBIX IMMPAKTUICCKUX 3ada4.

"He 3auTeHo" - BBICTaBISIETCSA CTYJACHTY, KOTOPBIA HE 3HAET OOJIBIIEH YaCTH OCHOBHOTO COJIEPIKaHUS
y4eOHOH NpOorpaMMbl JUCHMIUIMHBI, JOIyCKaeT TpyOble OMmMOKH B (OPMYIHUPOBKAX OCHOBHBIX
MOHATHH IUCHUIUIMHBI M HE yMEeT MCIOJb30BaTh IOMYYEHHBIC 3HAHMSA INPH PEIIEHHHM TUIIOBBIX
MPAaKTUYECKUX 3ajad.

KpI/ITepI/II/I OIICHUBAHUSA IUIAd DK3aMCHA U TCKYIICTO KOHTPOJIA:

Onenka otmnuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
nryOokue 3HaHMS y4yeOHOM MporpaMMbl TUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM MpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
peLIeHNN KOHKPETHBIX 3a7a4, CBOOOHOE U IIPaBIIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MOKa3aBLIEMYy BCECTOPOHHHUE, CUCTEMAaTH3HPOBaHHbIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
OueHka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKa3aBUIEMy CHCTEMaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCHUILUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX Ha MPAKTHUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHNUH, C HEKOTOPBIMU HEJ0UeTaMu.
Onenka xopomo (7) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0JlyuY€HHblE 3HaHMS Ha IIPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.



Onenka xopowo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITy4eHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTETbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH IIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BAaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENIFHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIel 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

3adeT BBICTABISIETCA MO PE3YJIbTaTaM TEKYIIErO KOHTPOJIS.

DK3aMeH NPOBOAUTCS B YCTHOH Qopme.

IIpn mpoBeaeHMHM YCTHOTO 3K3aMeHa oOywaromemycs INpefocTaBiasercs He MeHee 60 MHHYT Ha
noaroroBky. Ompoc obyuatomierocs Ha YCTHOM OJK3aME€HE HE JOJDKEH IPEeBBIIATh JIByX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpems npoBezieHuUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



