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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Teopus cereld, rpadoB, CTPYKTYpBI U allTOPUTMBI 00paOOTKH TaHHBIX HA UX OCHOBE
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa MEPCHEKTUBHBIX TEXHOJIOTHUIN: JIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.B. XensBac

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl aiekrponnku 29.05.2020



AHHOTANMA

Kypc "Teopus ceteit, rpadoB, CTPYKTYPBI U aITOPUTMbI 00paOOTKH JaHHBIX Ha MX OCHOBE" MpeyCcMaTpuBacT
H3yYeHHE MaTeMaTHYeCKUX OCHOB TEOpHUU ceTed, Teopuu rpadoB, CTPYKTYp HAHHBIX M aJITOPHUTMOB
00paboTKK MHPOPMAITUU HA UX OCHOBE.

3amaun Kypca:

- JaTh TIPEICTABICHHE O MaTeMaTHMYeCKHMX OCHOBaX TEOPHM CeTed, TeopuH rpadoB, COBPEMEHHOI
KJIaCCU(HUKALUH CTPYKTYP JaHHBIX;

- JaTb OCHOBBI MATCMATUYCCKOI'O aIlrapara NpoCThIX U IBETHBIX Cereli HeTpI/I;
- JaTb OCHOBBI MATCMATHUYCCKOI'O arlrapara MapKOBCKI/IX ueneﬁ;

- oTpaboTaTh HaBBIKM pELICHUS 3a1a4 Ha rpadax, 03HAKOMHUTh U MOTYyYUTh NPAKTHUYECKHE HABBIKM PELICHUS
OCHOBHBIX 3aJ1a4 Ha rpagax (MOUCK KpaTyaiero myTH, IPUMEHEHNE CETeBBIX MOZIENIEH U T.1.);

-  TONYy4YdTh TPAKTUYECKHE HABBIKU PaOOTHI C CETeBbIMHU rpadukaMu. HayunThes pemars 3agady HOMCKa
KPUTHUYECKOTO ITyTH B CETEBBIX rpaduKax;

- HAy4WTHCSl MPABHJIBHO NPUMEHSTHh KIACCHYECKUE aJrOpUTMBl NMpH padoTe C AaHHBIMHU Pa3IUYHOU
CTPYKTYPBI.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JKEH:

3HaTh:

- OCHOBHBIC TEPMUHBI U TIOHSITHS, UCTIONL3YIOIINECS B TEOPUU ceTell U rpadoB;

- OCHOBHBIC OTIPE/ICIICHUS U CBOMCTBAa 00BEKTOB M3 MPEIMETHON 00JIacTh Kypca;

- IPUMEHUMOCTD CETEH, TpadoB, HHBIX CTPYKTYP JAHHBIX JIJIsl pEHICHUS KIIACCUYEeCKUX TMPUKIIAIHBIX 3a/1a4;
- OCHOBHBIC aJITOPUTMEI PEIICHUS 3a/1a4 Ha rpadax.

YMeTs:

- (hopManM30BaTh NPHUKIAJHBIC 33/1a4M B TEPMUHAX TEOPHH ceTell U rpados;

- IPaBIIILHO BHIOPATh MaTEMATUIECKYIO aOCTPAKIIHIO;

- 3a71aTh TPeOOBaHMA K CTPYKTYPaM JIaHHBIX, ONMCHIBAIOIIUX MPUKJIATHBIC 33/1a4H;

- BBIOpaTh QJITOPUTMBI U X ITPOTPAMMHBIE peaTM3alny Ul PEIIeH s IPUKIaJHbIX 3a/1a4.

Bnaners:

- MaTeMaTHYECKUM arlaparoM TEOpUHU TpadoB, TECOPUU CETE;

- OubnuoTekaMu JUTsi IPOTPAMMHOM pealin3allii OCHOBHBIX allTOPUTMOB 00pa0OTKK MH(pOpMaIuu AJis 3a/1a9
Ha rpadax;

- HaBBIKAMH PEIICHHMS 33]1a4, CBOMAIIMXCS K 33/la4aM U3 TCOPHH CeTeil U Teopun rpados.

OcHOBHOE coJlepKaHre Kypca U3JIOKEHO B CIIEAYIONIUX pa3zeliax:

. OcHOBHBI Teopuu TpadoB.

. HarrpaBnennsie rpadpl. MarpudHbie M BEKTOPHBIC MTPEICTABICHUS rpagoB.

. OCHOBHBIE aNTOPUTMEI Ha Tpadax.

. Ceru. Cetu Iletpn.

. Lgetnsle cetu llerpu. 3anaua J{eAKCTpHI.

. depeBbs. bunapHseie nepeBbs noucka. bunapusie oTHoleHus [anya.

. OcHOBHBIE OMOTMOTEKH TSI peaTu3alliy aITOPUTMOB PaOOTHI C JAHHBIMU Ha rpad)aX U B CETAX.

0 NN N bW~

. Ciry4atinble nporecchl. MapKOBCKHE TIETTH.
1. leau u 3apauu

eap AUCUMNIMHBI

- U3y4YCHHE MAaTeMaTUYeCKUX OCHOB TEOPHHU CeTeH, Teopuu rpadoB, CTPYKTYp JaHHBIX U aJITOPUTMOB
00paboTKK UHPOPMAITUU HA UX OCHOBE.

3agauu AUCHUILIHHBI



- JaTh NpPEACTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX TEOPUH CeTeH, Teopuu rpadoB, COBPEMEHHON
KJIaCCU(HUKALUH CTPYKTYP JaHHBIX;

- JaTb OCHOBBI MATCMATUYCCKOI'O aIlrapara NpoCThIX U IBCTHBIX Cereii HeTpI/I;
- JaTb OCHOBBI MATCMATHU4YCCKOI'O arlrapara MapKOBCKI/IX ueneﬁ;

- oTpaboTaTh HaBBIKHM pEUICHUS 3a]ad Ha rpadax, 03HAKOMHTh U TMONYyYUTh MPAKTUYCCKHE HABBIKH
pelieHnsl OCHOBHBIX 33jiad Ha Tpadax (IMOUCK KpaTdalIiero MyTH, MPUMEHEHUE CETEBBIX MOeNeH H
T.0.);

- TIONYYHUTh TPAKTHUYECKUE HABBIKM PabOTHI C ceTeBbIMU Tpadukamu. HayduThcst pemarh 3agady
MTOMCKA KPUTHUECKOTO IyTH B CETEBBIX TpaduKax;

- HAYYHTHCS MPABHIHHO MPUMEHATh KJIIACCUYECKHUE AJNTOPUTMEI MIPHU paboTe ¢ JAaHHBIMH Pa3TUIHON

CTPYKTYPBI.

2. llepevyens popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMaInK,  |ACHCTBHSA 110 PENICHUIO 3a/1a4K

HOPUMEHATH CUCTEMHBIN MOAX0A uis pemenns  |VK-1.3 PaccmarpuBaeT pasivdHbIC BapHAHTBI PEIICHUS
IMOCTABJICHHBIX 3a1a4 3a3J1a4d, OLICHMBACT UX NPECUMYIICCTBA U HEAOCTATKHU

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.8 Brnameer HaBbIKamMu pPabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIACTIX

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

3HAaThb:

YMETB:

- OCHOBHBIC TEPMHHBI U TTOHATHSI, UCIIOJIB3YIOIINECS B TECOPUH CETeH U rpadoB;

- OCHOBHBIE OIIPE/ICTICHNS U CBOWCTBAa OOBEKTOB U3 MPEAMETHOM 00/1acTh Kypca;

- IPUMEHUMOCTb CeTel, TpadoB, HHBIX CTPYKTYpP JAHHBIX JUIS PEIICHUS KIACCUYECKUX IMPUKIIATHBIX
3ajad;

- OCHOBHBIC QJITOPUTMBI PELICHUS 3a/1a4 Ha rpadax.

- (hopmManHM30BaTh MPHUKIIAJHBIC 32/1a4 B TEPMHUHAX TEOPUH CeTel U rpados;

- IPaBIIILHO BHIOPATh MaTEMATUYECKYIO aOCTPAKIIHIO;

- 3a71aTh TPEOOBAaHMS K CTPYKTYPaM JIaHHBIX, OTIMCHIBAIOIIUX TIPUKJIATHBIC 33/1a9H;

- BBIOpATh QJITOPUTMBI U X POTPaAMMHbIE peai3alliy I PEIICHUS TPUKIIAIHBIX 3a/1a4.

BJIAJIETD:

- MaTeMaTHYECKUM aIIapaToM TeOpuH rpadoB, TEOPHH CETEH;

- OuOMMoTeKaMu AJisl MPOTPaMMHOHN pealln3alliil OCHOBHBIX aTOPUTMOB 00paboTku wHpOpMaIiu s
3a7a4 Ha rpadax;

- HaBBIKaMHM PEILICHHUS 3a]1a4, CBOASAIINXCS K 3a/1a4aM U3 TEOPHHU CEeTel M TEOpHHU rpadoB.

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

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




TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 OcHoBBI Teopun rpadoB. 4 4 6
) Hanpasnennsie rpadpl. Marpuuneie u 4 4 6
BEKTOpPHBIE MPECTaBIECHNUS I'padoB.
3 OCHOBHBIE AITOPUTMBI Ha Tpadax. 4 4 6
4 Certu. Cetu Iletpu. 4 4 4
5 LBetnnie cetu [lerpu. 3amaga JlefkcTphl. 4 4 2
6 HepeBbs. buHapHble IepeBbs I[OHCKA. 4 4 )
bunapusie otHOImIEHU ["anya.
OcHoBHBIE OMONMMOTEKH AJIsl pean3aluu
7 QITOPUTMOB paboOThl C JaHHBIMH Ha 4 4 2
rpadax u B CETsX.
] Crnyuaiinple  mporeccel. MapKoBCKue ) ’ )
LEMH.
Hroro yacos 30 30 30
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 ygac., 2 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 8 (Becennuit)

1. OcHOBHI Teopuu TpadoB.

OcnoBueie onpezaenenus. [lyte Ha rpade. CeasHocts rpadoB. OCHOBHBIE onepauuu ¢ rpadami.
Tpancdopmanuu rpados. Basemennsie rpadsl. M3omopdusm rpados.

2. HampaBnennsle rpagsl. MaTpudHble U BEKTOPHBIE IIPEICTaBICHUS IPagoB.

Hepesbs. Jleca. Hanpasiennsie rpadsl. Hanpasiennsie aepeBbs. Lluknnueckue U anuKiIndecKue
HarpasJeHHble rpadsl. Marpudnsie npencrasieHus rpagos. Llemm Ha rpadax. CramumonapHas

JIMHEHAS CETh.

3. OCHOBHBIC aNTOPUTMBI Ha rpadax.

[loHATHE BBIYMCIUTENBHON CIIOKHOCTU anroputMa. doctmxumocts, AnroputMm Yopmamia. [louck
Ha rpadax. Kparuaiimmii myte Ha Tpade, Anroputm Jleiikerpol. Anroputm ®noiiga. [pocTeiimee
octoBHOe aepeBo. Anroputmsl [Ipuma u Kpyckona. 3anaua xommuBospkepa. Benrepckuil anropurm
nmoucka cooTBeTcTBHi. Tpancmoptable 3agaun. Anroputm Popma — Dynkepcona. ['paduueckue
npencrasnenus rpagos. [Inockue u Herockue rpadaml.

4. Certu. Cetu Iletpn.

[Ipocteie cetu [letpu. Tynuku u noBymku. Pazpemenne KOHQIUKTOB.

5. Lisernnie cetu [lerpu. 3agaya JlefikcTphl.

Lgernsie cetu Ilerpu. 3amaua [eiikctpel mpo obenaromumx myapenos. [Ipumenenue CPN mis
MOJEJINPOBAHUSI JUCKPETHBIX TUHAMUUYECKUX CUCTEM.




6. [lepeBbsi. bunapueie nepeBbs norcka. bunapueie oTHomeHus [anya.

JlepeBo kak pazHOBHIHOCTh Tpada. bunapueie orHomenus ["anya. [Touck mo aepesy.

7. OcHOBHBIC OMOIIMOTEKH /ISl pean3aiuy AITOPUTMOB paboTHI ¢ JAHHBIMH Ha rpadax u B CeTsIX.
Boost Graph Library , LEDA , GraphViz , LION Graph Visualizer.

8. Cnyuaiinbie mpoiecchl. MapKoOBCKHE TIETH.

Mapxkosckue npoueccsl. Llenn Mapkosa. IIpunsitue penieHuii B MapKOBCKUX LIETISIX.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Benenue B obmue nernu MapkoBa: yueOHO — MeToqudeckoe mocobue. - HHI'Y, 2013. - Slc.
2. IlocranoBka u pemieHre 3aaa4 MapkoBckux npoieccoB Ha OBM: Meroauuexkue yka3aHus u
BapHaHThl KOHTPOJIBHBIX 33/IaHUH JUIs CTYIEHTOB BCeX crennaibHocTel. - Marautoropek: 'OY BITIO

«MI'TY», 2007. - S1c.
3. «Petri Nets Theory and Modeling of Systems» James Peterson — Prentis Hall 1981
4. Ope O. Teopus rpados. - M.: Hayka, 1968. — 352 c.

JononauTtensHas IMTEparypa
1. Agacosa C. M., banaman O. JI. KoppekTHOCTh napaieIbHbIX BBIYUCIUTEIbHBIX IPOLECCOB. —
HoBocubupck: Hayka, 1990. — 253 c.
2. Mapaxosckuii B. b., Pozen6miom JI. f., fxoBies A. B. MoaenupoBanue napaiienbHbIX
npoueccos. Ceru Ilerpu. Kype ans cucTeMHBIX apXUTEKTOPOB, IPOIPaMMHUCTOB, CUCTEMHBIX
AHAJIMTHKOB, MPOEKTUPOBLIMKOB CJIOXKHBIX CUCTEM ympaBieHus. - Cankt-IletepOypr:
[Mpodeccuonannuas nureparypa, AiiTu-Iloarotoska, 2014. - 400 c.

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

http://linuxshare.ru/docs/misc/graphviz.html

http://rise4fun.com/agl
http://www.boost.org/doc/libs/1_60_0/libs/graph/doc/index.html
http://jointjs.com/demos/pn

http://ceur-ws.org/Vol-643/paper1 8.pdf
http://www?2.units.it/ipl/students_area/imm?2/files/Numerical Recipes.pdf

AN I

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATUAX UCTIOJIb3YIOTCSA My.]'ILTPIMeI[HﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAauO Hpe3eHTaL{HI7L



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

CTyaeHT, mpocCiyllaBIIMi Kypc JEKUUMI M CEMHHApOB, JOJDKEH OBJIAJeTh OOIIMM MOHSITHHHBIM
anmaparoM M HayYUThCS IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemieHus Bcex JIEKIMNA U CEMUHAPOB, NIPEIYyCMOTPEHHBIX YU€OHBIM IUIAHOM; BEACHNE KOHCIIEKTOB
3aHATHUH; aKTUBHOE Y4aCTHE B 00CYXICHUH JIEKIIUH U CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU HW3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcsi 3a KOHCYNbTalMeH K
JOKJIQIYUKY Ha JIEKIUU UM CEMUHApe.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.B. XensBac



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

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

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.8 Brnameer HaBbIkKamMu pabOTBI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.2 Hmeer ryOokoe 3HaHME W MOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare nzyuenus agucuuiuinabl « Teopust ceteid, rpadoB, CTpyKTYpbl U aJITOPUTMBI 00paOOTKH TaHHBIX

Ha UX OCHOBE» 00YyYarOLHiCs TOJKEH:

3HATb:

- OCHOBHbIE TEPMHHBI U TOHATHSI, UCIIOJIb3YIOIINECS B TEOPUH CeTel U rpadoB;
- OCHOBHBIE OTIpE/ICICHNUS U CBOMCTBAa OOBEKTOB U3 MPEIMETHOM 00JacTh Kypca;
- IPUMEHUMOCTb ceTe, IrpadoB, MHBIX CTPYKTYp JAHHBIX JJISI PEIICHHUS KIACCHYECKHX NMPHUKIAJHBIX

3a1a4;

- OCHOBHBIE aJITOPUTMBbI PELICHNUS 3a/1a4 Ha rpagax.

yMeThb:

- (hopManM30BaTh NPHUKIAJHBIC 33/1a4M B TEPMUHAX TEOPHH ceTell U rpados;

- IPaBUJILHO BBIOPATh MaTEMAaTHUECKYIO aOCTPAKIIMIO;

- 3a71aTh TPeOOBaHMS K CTPYKTYPaM JIaHHBIX, ONMCHIBAIOIINX MPUKJIATHBIC 33/1a4H;

- BBIOpATh aNTOPUTMBI U MX IPOTPAMMHBIE PeaTU3al|K I PELICHHUS MPUKIIAAHBIX 3aad.

BJIaJeTh:

- MaTeMaTHYECKUM aImapaToM Teopuu rpadoB, TEOPHH CETEH;
- 6ubnuoTexkaMu AJisl MPOrPaMMHON pealln3alliil OCHOBHBIX aIrOPUTMOB 00pa00TKH MH(pOpMALUH IS

3aja4d Ha rpadax;

- HaBbIKaMU PCHICHUA 3a/ia4, CBOJAIIUXCA K 3aJa4aM U3 TCOPHUU ceTel u TCOpUHn Fpa(bOB.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu

o0yvyarommxcst

Bonpocs! asist moarotoBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:

1. Ilo pasmeueHHBIM qyraM rpada BEIYMCINTH OTCYTCTBYIOIIYIO HA HEM Pa3METKy IMeTelb U IOCTPOUTh

MIEPEXOAHYI0 MaTpuIly MapKoOBCKOH LEMH.

2. ITocTpouts ceth IleTpu AJist KOHEUHOTO aBTOMATA.

3. HaiiTu Tynuku u noByIKH B ceTu [leTpu, 3a1aHHOM MaTpuLiell HHIUAEHTHOCTH.

4. Haiitu kparyaiiiuii myTh Ha rpade.

5. Ioctpouts mpoctyto cethb [letpu, nzomopduyto 3agannoit CPN.



6. Haiitu MUHMMAaJIBHBIN OCTOBHBIN Ipad s 3aJaHHOTO Tpada.
7. Hapucosats CPN u1st 3a/1auu 00 00eAaromux Myapernax.

8. Anroputm JlelKCTpHI.

9. Anroputm @moiiaa.

10. Anroputmsl [lpuma u Kpyckoma.

11. 3agaga KOMMHUBOSDKEDA.

12. BeHrepckuii anropuT™ MOMCKa COOTBETCTBHIA.

13. TpancnopTHbIe 3a7a4H.

14. Anroputm ®opna — OynkepcoHa.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHUE ero 3(pQPeKTHBHO
WCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyal1u;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI;
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHUE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HayYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CAMOCTOSATEIIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CHUTyallud B paMKax Y4eOHOW NporpaMMbl, IOJIHOE YCBOCHHE OCHOBHOH W JIONOJIHUTEIBHOU
JUTEpaTypbl, PEKOMEHI0OBAaHHON Y4eOHOW POTpaMMO TUCTIUITITHBI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTeNbHass padoTa Ha MPAaKTUYECKHUX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MPOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHHE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHI), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIOXKHBIE HMPOOJeMbI B paMKax
y4eOHON MPOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocyqapCTBEHHOH wujeoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;



* HCII0JIb30BAaHKUE HAyYHOM TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTOYHO MOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH MporpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH T'PAaMOTHOE, JIOTHYECKH
MPaBUIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO HPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIIINHBL

*  YMEHHE OPHUEHTHPOBAThCS B 0A30BBIX TEOPHUAX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTOo4YHbIC 3HAHHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA HA BOIIPOCHI, YMEHHUE JEJIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MPUMEHSTH THITOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00bEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETAa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTAHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHIOBAHHON Y4eOHOMH MPOrpaMMOi TUCIUILTHHB;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, M3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHUYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLENLMSAX M HAIpPaBICHUAX H3ydaeMOU
JVCIUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPhl UCTIONHEHUS
3a/laHUN.



2 6amta — (HEYIOBJIETBOPUTEJIBHO):
* (parmenTapHbIC 3HaHUS B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

¢ OTCYTCTBHUC 3HAHUM U KOMHGTGHL[I/Iﬁ B paMKax 06pa3OBaTeJ'ILHOFO CTaHAapTa UK OTKa3 OT OTBCTA.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu nposenenun auddepeHurpoBanHOro 3adera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs Mo OMiIeTy He JOIDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



