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AHHOTANMA
Kypc B 1enoM mocBSIIIEH MareMaTHYECKOMY almapary M HEKOTOPbIM (PM3NYECKUM KOHLEHIMAM, KOTOpBIE
MOTYT MPHUTOAMTHCS TPU CO3MAHUM (MOAEPHM3ALUMH) KOMIUIEKCHOM HMHTEIJICKTYIbHOW TPaHCIIOPTHON
cucteMbl. O BaXKHOCTH TaKOW CHCTEMbI B 60pbOe ¢ MpoOKaMi MHOTO CKa3aHO 3a MOCIIeTHEE BpeMsl.
B kypce omnmcaH oOIMH U3 NOAXOMOB K MOJEIMPOBAHUI0 M MCCIEAOBAHHUIO TPAHCHOPTHBIX IOTOKOB,
OCHOBaHHBII Ha TEOPHUH KOHKYPEHTHOTO OECKOAJMIMOHHOTO PaBHOBECHs, KOTOpas IO3BOJSIET OIMHCATH
JOCTAaTOYHO aJIeKBaTHBIN MeXaHW3M (YHKIMOHUPOBAHHS aBTOMOOMIBHBIX YAU4HO-HopoxHbIX cereil (YIC).
PaccmarpuBaroTcss OCHOBHBIE DJIEMEHTHI TPAHCIIOPTHOW CUCTEeMBbI, Bkitouarome B ceds YIIC, daxTopsl,
OTIpeIeNAIONINe TOTPEOHOCTh B MEPEBO3Kax, KpUTEPHH 3()(HEKTUBHOCTH TPAHCTIOPTHBIX CHCTEM W MPUHLUIIBI
ee PyHKIIMOHUPOBAHHUS.
OtaenbHO 00CY)XIAIOTCS TAaKUE MOJIENN TPAHCHOPTHOTO MOTOKA, Kak 1) MaKpoCKOIMYECKHe MOJenu (MOzelb
Jlatitxumna-Yuzema-Puuapnca (LWR), wmopens Takana, Momenbs Yuszema U Jip.) U 2) MHUKPOCKOITMYECKHE
Mozenu (Moens ONTUMaJbHOM ckopocTu Heroamna, Mogens cienoBaHus 3a junepoM «Jxenepan Motopey,
mozenb Tpaiibepa «pasyMHOTO BOAUTEINS», MOJEIIN KICTOYHBIX aBTOMATOB).
[Hogpobuo paccmorpena Teopus KepHepa Tpex (a3 B TpaHCIOPTHOM MOTOKE — HOBBIN TEOPETHUYECKUHN Oa3zuc
JUIl UHTEJUIEKTYaJIbHbIX TPAHCIOPTHBIX TEXHOIOTIUH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

q)OpMI/IPOBaHI/Ie Y CTYACHTOB 3HAHUM ¥ HaBBIKOB pa6OTI>I C IOHATUAMHU WU METOAAMH HHTCFpaHBHOﬁ
IreOMCTPUN W KOMIUJICKCHOI'O aHaJii3a B HNPUIOKCHHU HUX K PA3JIMYHBIM 3aJa4aM MaTeMaTH4€CKOIo
MOACIIUPOBAHUSA TPAHCIIOPTHBIX ITOTOKOB.

3agauu AMCHHUIIINHDBI
- OcBoenue cryaeHTaMu 0a30BBIX 3HAHWW (TIOHATHIA, KOHIICTIIIMA, METOJOB M MOJIENC) B 00JacTH
MaTeMaTU4YeCKOro MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

- npuoOpeTeHHe TEOPETHUECKUX 3HAHMM M IPAKTUUYECKUX YMEHUH M HaBBIKOB B 00J1aCTH
MaTeMaTH4YeCKOr0 MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

- OKa3aHHuc KOHCYJ’IBT&I.II/IEI n noMomuy CTYyACHTaM B IIPOBCACHUN COOCTBEHHEBIX TCOPCTUUCCKUX
HUCCJICIOBAHUM B 001aCTH MaTEMATHIECKOTO MOJCIIMPOBAHHS TPAHCIIOPTHBIX ITOTOKOB.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH pEIeHHs, Mpelaratb U KOMOWHUPOBATH CHOCOOBI

peneHns
OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJECPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne

HH(bOpMaHHOHHLIX 1 aBTOMATU3UPOBAHHBIX CUCTCM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obmactu I/IH(I)OpMaTI/IKI/I u
BBIYUCIIUTEIILHOMN TCXHUKU, YUUTLIBAA
O0COOCHHOCTH U OrpaHU4YCHUA Pa3JIMYHBIX
METOHOB PCIICHUA

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HIPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAIBLHO-DKOHOMHUYECKUE U
npodeccuoHalbHbIe 3HAHMS JUIS PEIICHHs] HeCTaHIapTHBIX
3a7a4, B TOM YHCJIe B HOBOW WJIM HE3HAKOMOHW Cpele W B
MEXTUCIUITMHAPHOM KOHTEKCTE

OIIK-3.7 Cnocoben  pa3palarbiBaTh  OpPUTHMHAJIBHBIC
AJITOPUTMBI U TIPOrPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, JUT peleHus MpodecCHOHANBHBIX 3aa4




[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTHYECKUH anmnapar ¥ alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.1  3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATENIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HAaBBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIbCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIIEZIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TEXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHns 3a1a4y
uupoBoii 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMICKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MelecHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MHQOPMAIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 NmMeer mpakTHYECKUIH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSIX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEAOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUIBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTrogsl cOopa W aHamu3a IIOJMY4YEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTuke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAaThb:

- (DYHI[HMCHTS.J'IBHBIC MOHATHUA, 3aKOHBI, TCOPUU MATCMATUYCCKOIO0 MOACIUPOBAHHUA TPAHCIIOPTHBIX

IIOTOKOB;
- COBpPEMEHHBIE NPOOJIEMBI
TPaHCIIOPTHBIX [IOTOKOB;

COOTBCTCTBYHOIIUX PA3ACJIOB MATCMATUYCCKOro MOJACIHNPOBAHUSA

- MNOHATHUA, AKCHOMBI, MCTO/Jbl AOKA3aTCIIbLCTB M O0Ka3aTCJibCTBa OCHOBHBIX TCOPEM B pa3aciax,
BXOOAIIUX B 6330By}0 YacCThb HUKJIA MATEMATUYCCKOI0 MOACIUPOBAHUA TPAHCIIOPTHLIX ITIOTOKOB;

- OCHOBHBIC CBOICTBA COOTBCTCTBYHOIIUX MATCMATHYCCKUX 06’LGKTOB;

- AHAJMTUYCCKUC N YHCJICHHBLIC MOAXOAbl WM MCETOABI IJId PCHICHHSA TUIIOBBIX MPUKIIAAHBIX 3aJ1ayd
MAaTeMaTU4CCKOTO MOACIMPOBAHUSA TPAHCIIOPTHBIX ITIOTOKOB.

YMETB:




- Hcronp3oBaTe cBOM 3HAHUS Ui peuleHus (yHAAMEHTAJIbHBIX W NPUKIAJHBIX — 3a1a4
MaTeMaTH4YeCKOr0 MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

- OLIEHUBaTh KOPPEKTHOCTb IOCTAHOBOK 3a/1a4;

- CTPOro JOKa3bIBaTh WM ONPOBEPIaTh YTBEPKACHHUE;

- CaMOCTOATEIbHO HAaXOAWTh QJIIOPUTMBI pELICHUs 3aJad MaTreMaTH4ecKOro MOJEIUPOBaHUS
TPAaHCIOPTHBIX MOTOKOB, B TOM YHCJIE M HECTAHJIAPTHBIX, U IIPOBOIUTH UX aHAJIM3;

- CaMOCTOSITEIbHO BUETh CJIEACTBUS IOJIyYEHHBIX PE3Yy/bTaTOB;

- TOYHO MpPEICTaBUTb MaTeMaTW4YeCKHUEe 3HAHUS B OOJIACTH MAaTeMaThdecKoro MOJIETUPOBAHUS
TPaAHCIIOPTHBIX ITOTOKOB B YCTHOH M MUCBMEHHOU (popMme.

BJIAJIETh:

- HaBbikamu camocTosTENbHOM pabOThl M OCBOCHUS HOBBIX JUCLUILINH;

- KYJIBTypOH NOCTAHOBKH, aHQJIN3a U PEIICHHUS MAaTeMaTHYeCKUX M NPHUKIAIHBIX 3a7ad, TpeOyIomux
JUIsL CBOETO PELICHUS HCIOJIB30BAHUS MAaTeMaTHYEeCKUX MOAXOJ0B M METOIOB MAaTeMaTHYeCKOro
MOJEJINPOBaHUsI TPAHCIIOPTHBIX [TOTOKOB;

- IPEIMETHBIM S3BIKOM JUCKPETHON MaTeMaTHKH U HaBBIKAMU TPAMOTHOTO ONMCAHUS PELICHHUs 3a1ad U
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

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

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 l'upponunamuueckue MOJENN 7 4
TPAHCIOPTHBIX TTOTOKOB.
) PaBHOBeCHbIE MOAENM TPAHCHOPTHBIX 7 3
MTOTOKOB.
3 CroxacTuueckne MOAETH TPaHCIOPTHBIX 5 g
MIOTOKOB.
4 AnropuTMHUYECKHE ACIEKTHI 5 ]
MOJEJINPOBaHMsI TPAHCIIOPTHBIX MTOTOKOB.
5 Craructuueckue ACTIEKTHI 6 )
MOZIEIMPOBAHUS TPAHCIIOPTHBIX MTOTOKOB.
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (Ocennwii)

1. l'mapoanHaMuyecKre MOIETH TPAHCIOPTHBIX TOTOKOB.

OO0oO01IeHHbIE pEeIIeHUsT 3aKOHOB CcoxXpaHeHHA. Meron —ucuesalomed Bs3kocTH.  Mogaeinb
Jlaiitxuina-Yuzema. 3agaqa o0 DBOJIONMH 3aTOpa B TPAaHCIOPTHOM IOTOKE. ABTOMOJICIBHEIC
pemenns. [Ipomexyrounas acumnroruka. [ unoresa .M. I'enbdanna u reopemsr Mnsnna-OnelHuK,
KpyxkoBa-Ilerpocsn, Xenkuna-Illananuna. Cxema T'omyHoBa. Monenb KieTouHbIX aBTomaroB K.
Haranzo. [lonxon rpymnmel A.b. Kyp:kaHCKOTO K yIpaBJI€HHIO TPAaHCIIOPTHBIMH IOTOKaMu. Mozaenn
6osee BrIcoKoTO Mopsika (A.C. Xonomnosa u jap.).




2. PaBHOBECHBIE MOJIE/IM TPAHCIIOPTHBIX IIOTOKOB.

Konuenmust paBHOBecHs] MaKpOCUCTEMBI (TIOHATHE 3KcTpeMainu bonbliMana) v NPUHLKIT MaKCUMyMa
suTpornu. Teopembl BarumeBoii-Benensimuaa w MadbimieBa-IIuporosa-Prioko. Kparkuit 0630p
nmonxonoB UCA PAH (1O.C. ITonikos, B.1. IlIBenoB).

DBOJIIOLMOHHAS TEOPHUS UTP U AAPBUHOBCKHIA 0TOOP. CBA3b ¢ KOHUENIMEH PaBHOBECHSI MAKPOCHCTEM
1 IPUHLUATIOM 3BOJIFOIMOHHOM ontuManbHOCTH B.H. Pas:xeBaiikuna.

BriBon 3HTpONUMIHON MOJENM pacdyeTa MaTpulbl KoppecnonaeHuui, BMW moznenn paBHOBECHOrO
pacnpeeneHnst TPaHCIOPTHBIX MOTOKOB.

Mopnens crabunsHoii auHamuku (HecrepoBa-me IlanmbMbl) W 3BOMOLMOHHOE 0000IIEHHE
nnTepnperarnuu JI.B. KantopoBuua 1BOIICTBEHHBIX MHOXKHUTETIEH.

KoHnenius KOHKypeHTHOTO paBHOBeCHS (CiIydail ceasoBON TOUKH B BHIITYKJIO-BOTHYTOH 3a7a4e) u ee
9BOJIFOLIMOHHBIE ACTIEKTHI.

MHOFOCTa)IPIfIHBIe MOZJCIIN PaBHOBCCHOI'O paCpCACIICHUA TPAHCIIOPTHBIX ITOTOKOB.

D¢ dexTuBHBIC, COJZIEPIKATEIBHO HHTEPIPETUPYEMBIE, YHCIICHHBIE METOBI MTOUCKa
TPAaHCIIOPTHO-PKOHOMHYECKUX paBHOBecwil. Merton notenuuanoB KanropoBuya-I'aBypuna. Meron
3epKaJIbHOTO CIycka M Meron JnBoicTBeHHBIX ycpenHeHuit FO.E. HectepoBa. CBs3p ¢ oHmaiin
ONTUMU3ALUEN U C KOHLIETIUEN OTPAaHUYEHHON PALMOHAIIBHOCTH.

Mexannsm Bukpu-Knapka-I'poyca u minatasie goporu. Mien MeTaurpoBoro CHHTe3a.
3. CroxacTH4ecKue MOJENN TPAHCTIOPTHBIX TOTOKOB.

Cern (Ilxexcona) maccoBoro obcmyxuBanus. Teopema lopmona-Herosmna. TepmogumnamMuueckuii
MpeaeNbHbINA epexol. MeToj 60NIBIIOro KaHOHWYEeCKOro ancamb6Oms. M3ydenue (azoBoro mepexosa
o Mamnbiuesy-3amaruny u JI.I. AdanacbeBoil.

CiydaiiHple Tpadpbl, CTENEHHBbIE 3aKOHBI, Moaenu pocrta cereid. HepaBencrBa Tamarpana,
Azyma-Xeddaunra u reopemsl Paiiroponckoro-I' peunnkosa u Jip.

[Ipoueccrl ¢ 3anperamu. Iproaudeckre CBOMCTBa TpaHCIOPTHOTO oToKa. Teopema M.JI. bnanka.

4. AnropuTMHU4ecKue aclieKTbl MOAEIMPOBAHUS TPAHCIIOPTHBIX IIOTOKOB.

3anmaun Ha rpadax. Kpardaiimmii myte. MakcuMasbHblil TOTOK. TpancrnopTHast 3aiada. HexoTtopeie
penakcaruu. 3amava lllreitnepa. 3agaua Momxka. [lomxon JI.B. Kantoposnya.

5. CTaTHCTUYCCKUE aCIICKThI MOACIIUPOBAHUA TPAHCIIOPTHBIX ITOTOKOB.

WHTennexTyaabHbIA aHATN3 TPAHCTIOPTHBIX AaHHBIX. MeTox HauboblIero npasaonoaoous B opme
B.I' CnoxkoiiHoro. Ilpunoxenue K wuIeHTH(QUKALUK TapaMeTpPOB MOJEIM pacyeTa MaTpPHLIbI
KOPPECHOHICHIIMM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. BBenenre B MaTeMaTHuecKoe MOJACIMPOBAHIE TPAHCIIOPTHBIX OTOKOB [TekcT] : yued. mocobue amst
By30B / oz pefi. A. B. I'acaukosa ; npenuci. M. C. JlukcyroBa .— 2-€ u3/l., Ucnp. U gon. — M. :
MIIHMO, 2013 .— 427 c.

JomnonHutensHas auTeparypa



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

http://www.mou.mipt.ru/gasnikov1129

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

http://www.mou.mipt.ru/gasnikov1129
9. MeTonuueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOEHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, u3yvaronmii Kypc «Maremarnueckoe MOACIHPOBAaHHE TPAHCIIOPTHBIX MTOTOKOBY», JTOJDKEH C
OZIHOW CTOPOHBI, OBJIAJETh OOIIMM MOHATHHHBIM aNNapaToM, a ¢ JPYroii CTOPOHBI, JOJDKEH HAyYUThCsS
NPUMEHSATh TEOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3y4deHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI, METO/IbI JOKa3aTeJIbCTB.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOsTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpems s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— mpopaboTKy ydeOHOro Mmarepuaina (1o yuyeOHOW M HaydyHOU JIMUTEpaType), MOJATOTOBKY OTBETOB Ha
BOINIPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIIFHOTO W3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUM, CBOICTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyldeHTa ocymiecTBisieTcss B (opme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

[TokazareneM BiaJIeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS yMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxka0e JeicTBIEe HEOOXOAMMO apryMEHTHUPOBAaTh, CChUIAsICh HA U3BECTHHIC
TEOPETUUECKUE CBEICHHUS.
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Univ. Press., 2007. http://www.eecs.harvard.edu/cs285/Nisan_Non-printable.pdf
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NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: A .B. I'acHukoB, n-p pu3.-mart. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTPaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJECPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIEN0BATEILCKUE
METOJIbI TIPU PEIICHUHM HOBBIX 3a/1a4, MPUMEHSS 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAILHO-DKOHOMHYECKUE U

npodeccuoHabHbIe 3HAHUS /ISl PEIeHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCIE B HOBOM WJIM HE3HAaKOMOW cpelie W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

OIIK-3.7 CnocobGen  pa3palarbiBaTh  OpPUTHHAJIbHBIC
AJITOPUTMBI U TIPOrPaMMHBIE CpPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, U peleHus MpodecCHOHANBHBIX 3a1a4

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(MUN U METOJIOIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENIbCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MelecHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaloB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE




LIPOBOAMTD 110 HAYYHbIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBAHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOMH
o0mactu mpodeccruoHaIbHON NesTENBHOCTH

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynprate wu3yueHHs IUCHUIUIMHBI «MareMaTHuecKoe MOJICIUPOBAHUE TPAHCIIOPTHBIX MOTOKOBY
00yJarouics JTOIDKEH:

3HAThb:

- OyHOaMeHTaJIbHBIE TMOHSTHSA, 3aKOHBI, TEOPUM MAaTEMAaTHUYECKOTO MOACIUPOBAHUS TPAaHCHOPTHBIX
IIOTOKOB;
- COBpPEMEHHbIE NpOOJIEMBbl COOTBETCTBYIOIIMX pAa3leioOB MaTeMaTHUYECKOr0 MOJECIUPOBAHUS
TPaHCIIOPTHBIX [IOTOKOB;
- TIOHATHUS, AKCHOMBI, METOIbl JIOKAa3aTelIbCTB M JOKa3aTeJbCTBA OCHOBHBIX TEOPEM B paslenax,
BXOJISIIMX B 0a30BYIO YAaCTh IIMKJIA MAaTEMaTH4YECKOTO MOJIETTMPOBAHHS TPAHCIIOPTHBIX TOTOKOB;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTeMAaTHUYECKUX OOBEKTOB;
- QHAJUTUYECKUE M YUCJIEHHBbIE MOAXOABI U METOIbl Ul PEIIEHUs TUIIOBBIX IPUKIAIHBIX 3aad
MaTeMaTH4YeCKOro MOJICIMPOBAHUS TPAHCTIOPTHBIX TOTOKOB.

yMeThb:
- Hcnonb3oBarh cBoM 3HaHUS g peumieHHS (QYHOAMEHTANbHBIX M NPUKIAAHBIX 33434
MaTeMaTHUYECKOI'0 MOJIEIMPOBAHUS TPAHCIIOPTHBIX IIOTOKOB;
- OLIEHUBATh KOPPEKTHOCTh MOCTAHOBOK 33]1a4;
- CTPOro JI0Ka3blBaTh UM ONPOBEPIaTh yTBEPAKICHUE;
- CaMOCTOSITENIbHO HAaXOAWTh QJITOPUTMBI PEIICHHUS 3aJad MaTreMaTH4ecKOro MOJEIUPOBAHHUS
TPaHCIIOPTHBIX [TIOTOKOB, B TOM YHCJIE U HECTAHJAPTHBIX, U IPOBOIUTH UX aHAJIM3;
- CaMOCTOSITEIILHO BUAETh CJIEACTBUS MOIYUYEHHBIX PE3YyNbTaTOB;
- TOYHO MPEACTaBUTh MaTeMaTH4eCKWe 3HAaHMA B OOJACTH MAaTEeMaTHYECKOTO MOJEINPOBAHUS
TPaHCIIOPTHBIX ITOTOKOB B YCTHOM M MMMCBMEHHOM (popme.

BJa/IeTh:

- HaBpikamu caMoCTOSITENIbHOM pa6OTbI 1 OCBOCHHA HOBBIX TUCIIMIIINH,

- KyanypOﬁ MMOCTAaHOBKH, aHaJin3a W PCHICHUA MATCMATHUYCCKHUX W MNPHUKIAAHBIX 3a1a4, Tp@6y}0umx
U1 CBOCTO PCHICHHUS MCIIOJIB30BAHUA MATCMATUYCCKUX IMOAXOAOB M MCETOAOB MATEMATUYCCKOIO
MOACIIUPOBAHUSA TPAHCIIOPTHBIX ITOTOKOB;

- IPSAMCETHBIM SA3bIKOM ,Z[I/ICerTHOI\/'I MAaTEMAaTUKU U HAaBbIKAMU I'PaMOTHOI'O OIMMCaHUA PCIICHUA 3a4a4 U
NpCaACTABJICHUS MOJTYYCHHBIX PC3YJIETATOB.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 0 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. OO0o001IeHHBIE peIlieHUsT 3aKOHOB COXpaHeHws. Meron wucuesaronie Bsi3kocTH. Mojenb
JlaniTxunna-Yuszema.

2. 3anmada 00 DBOJIOIMH 3aTOpa B TPAHCTIOPTHOM IMOTOKE. ABTOMOIETbHbBIE perieHus. [Ipomexyrounas
acumntoruka. [unoreza W.M. Tenbdanga u teopembl Wnbuna-Oneitnuk, Kpyxkosa-IlerpocsH,
XeHkuHa-1IlananuHa.

3. Cxema l'ogyHnoBa. Monens knerounsix aBromaroB K. Jlaranzo. [Togxon rpynmer A.b. Kypskanckoro k
YIPaBJICHUIO TPAHCIIOPTHBIMH MTOTOKAMH.

4. KoHuenuusi paBHOBECHUSI MAKpPOCHCTEMBI (TIOHATHE SKCTpeMasid bonbliMana) 1 MPUHLIUI MaKCUMyMa
suTporuu. Teopems! barumieBoii-Benensinuaa u Mansiiesa-IIuporosa-Prioxko.




5. DBOMIOIMOHHAS TEOPUS UT'P U JaAPBUHOBCKUN OTOOD.

6. BpIBOA SHTpONMUIHON MOIENIN pacuera MaTpullsl koppecnoHaeHuii, BMW mozenu paBHOBECHOTO
pacnpeneneHnst TPaHCIOPTHBIX MOTOKOB.

7. Monenp crabunbHoii guHamuku (HecrepoBa-me IlambMel) u  3BomonuoHHOE 000O0IIEHHE
nntepnperanuu JI.B. KantopoBuya 1BONCTBEHHBIX MHOXKHUTENEH.

8. KoHnenuus KOHKypeHTHOTO paBHOBeCHs (Cydai CeUIOBOI TOUKM B BBIMYKJIO-BOIHYTOW 3aj1aue) u
€€ DBOJIIOLMOHHBIE aCTIEKTHI.

9. MHOFOCTaI[HﬁHBIe MOZACIIN paBHOBCCHOI'O pacClipCACICHUSA TPAHCIIOPTHBIX ITIOTOKOB.

10.  DddexTrBHBIE, COAEPXKATEIBHO  HMHTEPIPETUPYEMbIE,  YHCICHHBIE  METOIbl  TOWCKa
TPaHCIIOPTHO-3KOHOMHUYECKUX paBHoBecuil. Meronq mnortenuuanoB KantopoBuua-I'aBypuna. Merton
3epKaJIbHOTO CITyCKa M METOJ ABOMCTBeHHbIX ycpenHeHuit 0.E. Hecreposa.

11. Mexanuszm Bukpu-Knapka-I'poyca u miatasie goporu. Men MeTaurpoBoro CHHTe3a.

12. Cnyuaitable Tpadbl, CTENCHHBIE 3aKOHBI, MojenH pocta cereil. HepaenctBa Tamarpana,
Azyma-Xeddaunra u Teopemsl Paiiropoackoro-I peunnkosa u zip.

13. TIpoueccsl ¢ 3anpeTamMu. IproguyecKrue CBONCTBA TPAHCIIOPTHOTO 1otoka. Teopema M.JI. branka.

14. 3agaun Ha rpadax. Kparuaiimuii myTs. MakcumalbHbIH MOTOK. TpaHcnopTHas 3aga4a. Hekotopsie
pellakcalum.

15. 3agaua HTeitnepa. 3anaua Mownxa. [loaxox JI.B. Kantoposuua.
16. MHTeNIeKTyanbHbIH aHaIU3 TPAHCTIOPTHBIX JTaHHBIX.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1

1. Mogens crabunsHol auHamuku (HecrepoBa-ne [lanpmbl) W 9BONMOLIMOHHOE 0000IICHHE
nHTepnperanuu JI.B. KantopoBru4a 1BONCTBEHHBIX MHOKHUTENEH.

2. Konuenuus KOHKypEHTHOTO paBHOBECHUS (CIIy4all ceUIOBOW TOYKU B BBHINYKJIO-BOTHYTOW 3aaue) U
€€ DBOJIIOLMOHHBIE aCIIEKThI.

3. MHorocraguiiHble MOJIEJIX PABHOBECHOI'O paclpeieIeHUs] TPAHCIIOPTHBIX IIOTOKOB.

buner 2

1. O¢dexTuBHBIE, COACPKATETBHO  HMHTEPIPETHPYEMble, UYHCIEHHbIE METOIbl  IOUCKA
TPaHCIOPTHO-P)KOHOMHYECKUX paBHOBecui. MeTton noreHnuanoB Kanrtoposuua-I'aBypuHa.

2. Meroz 3epKajbHOTO CITycKa U METO[ 1BOicTBeHHBIX ycpeanenuii O.E. Hecreposa.
CBsI3b ¢ OHJIAMH-ONITUMU3ALMEN U C KOHLENIHEeH OrpaHuYeHHON PallMOHAILHOCTH.
3. MexanusMm Buxpu-Knapka-I'poyca u minarsaeie noporu. nem MeTaurpoBoro CHHTE3a.

Kputepun onennBanus
- ommnuHO (10) - BBICTABISIETCS CTYICHTY, IOKAa3aBIIEMY BCECTOPOHHME, CHCTEMAaTH3HPOBaHHBIE,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCLHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTh UX Ha MPAKTHKE
IpU peIIeHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE M MTPABUIIbHOE 000CHOBAaHHE PUHATHIX PELICHUH;

- oTIIM4HO (9) - BBICTABIISAETCS CTYIEHTY, [TOKa3aBLIEMy CBOOOJHOE ONEPUPOBAHNE 3HAHUSIMH y4eOHOU
MPOrpaMMBbl IUCUUILTAHBI, BHITIOJHEHUE 331aHUH TBOPUYECKOTO XapaKTepa;

- omm4HO (8) - BBICTABISCTCSA CTYICHTY, MOKa3aBIIEMYy BIIAJCHUE INPOrPAMMHBIM Yy4eOHBIM
MaTepHaJoM C HaJIMYHUEM HECYLIECTBEHHBIX OIIMOOK B JEHCTBUSAX, CAMOCTOATENBHO HCIPABISIEMbIX
ydalumMes;

- XOpouro (7) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHUaJl, TPaMOTHO U, 11O CYLICCTRBY,
n3Jj1ara€Tt €ro, yMecT NpuMCHAIATH IOJYYCHHBIC 3HAHWUA Ha IPAKTHUKE, HO NOITYCKAC€TCA B OTBETC HUJIU B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- XopomIo (6) - BEICTABIIAETCS CTYICHTY €CJIM OH OCO3HAEeT BOCIPOU3BEACHUE IPOrPAMMHOIO Y4eOHOTO
Marepuaga, B TOM YHCIE M Pa3IMYHOM CTENEHH CIOKHOCTH, C HECYIIECTBEHHBIMH OLIMOKaMu,
3aTpyQHEHUS B IPUMEHEHUH OTAEIbHBIX HaBBIKOB;



- xopormio (5) - BBICTaBIAETCS CTYACHTY €CJIH TEOPETUYECKOE COJEP)KAaHWE OCBOCHO HE IMOJIHOCTHIO,
HEKOTOPbIE TPAaKTUYECKHE HAaBBIKM C(HOPMHUPOBAHBI HEJOCTATOYHO, B HEKOTOPBIX CIydasx ObLTH
JIOTTYTIICHBI OITUOKY;

- YAOBJIETBOPUTENBHO (4) - BBICTABISETCS CTYACHTY, MOKa3aBlieMy (parMeHTapHBIH, pa3pO3HEHHBIN
XapakTep 3HAHUM, HEJIOCTATOYHO MpaBWIbHBIE (OPMYTUPOBKH Oa30BBIX IOHATHH, HapyIICHHS
JIOTUYECKON MOCIIEIOBATEIBHOCTH B M3JIOKEHUU MPOTPaMMHOIO MaTepuaia, HO IPU 3TOM OH BIIaJeeT
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

- YIOBIETBOPUTENBHO (3) - BBICTABISAETCA CTYACHTY B Cilyyae OOJBIIOr0 KOJMYECTBAa HEJOYETOB U
HENpPaBWIbHBIX OTBETOB, a TaKXKe IMaCCUBHOW paboTe B XOJe 3aHSATHI, MHOTHE yueOHbIE 3aJaHus HE
BBITIOJIHEHBI;

- HEYJOBJIECTBOPUTEIBHO (2) - BBICTABIIACTCS CTYAEHTY, KOTOPBIN HE 3HAeT OOJIbIIEH YacTH OCHOBHOTO
coaepkaHusi y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmuOKu B (OPMYIHPOBKAX
OCHOBHBIX IOHATHH IJUCLMIUIMHBI MU HE YMEET MCIIOb30BaTh IIOJIY4YEHHBbIE 3HAHUSA IIPU pPELICHUU
TUTOBBIX MIPAKTUYECKUX 3a7ad;

- HEYyIOBIETBOPUTEIHHO (1) - BBICTABISETCS CTYACHTY, KOTOPBIH HE OCBOMJ TEOPETHUECKOE U
MPaKTHYECKOE COEpKaHue Kypca, BCE BBIIIOJIHEHHbIE yueOHbIe 3a1aHHs COIepKaT IpyOble OMINOKH.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 0OydaroliyMecss MOTYT IOJIb30BaThCs MPOrPaMMON AMCLHUIUIMHBL, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIIBHON TEXHUKOM.

DK3aMeH NPOBOIUTCS IIyTeM OPTaHU3alUH CHENHAIBHOTO ONPOCca, IPOBOAMMOTO B YCTHOU opMme.



