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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Anroputmsl Ha rpadax
10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
npopuiIb NOArOTOBKHU: KoMIipioTepHbIE TEXHOIOTHH U BBIYUCIUTEIbHASI TEXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYIBHBIX CHCTEMAX

yTpaBiIeHUS
Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocraBui: H.A. Tlorubennckuit, kaHA. Hu3.-MaT. HAYK

[Tporpamma oGcy>xaeHa Ha 3aceJaHnH Kadeapbl MUKPOIPOLIECCOPHBIX TEXHOIOTUI B HHTEIUIEKTYaJIbHBIX CHCTEMaX
ynpasienus 20.04.2020



AHHOTANMA
Kypc «Anroputmbl Ha Tpadax» pa3paboTaH C MEIbI0 MO3HAKOMHUTH CTYIEHTOB C OCHOBHBIMU TOHSTHSMU
TeopuH rpadoB, U HAYYUTH CTYICHTOB CBOAUTH MPUKIAHBIE U TEOPETHUECKHE 33/Ia4d K 3aJlauaM Ha rpadax.
K ocHOBHBIM pazzenaM Kypca OTHOCUTCS: OCHOBHBIC IMOHSTHS M METOIbI, UCIIOJIb3yeMble B COBPEMEHHOM
Teopuu rpadoB; KiIaccCHYecKHe 3aqadu Ha rpadax, W aITOPUTMBI WX PEUICHHS; OICHKa CIIOXKHOCTH
AJITOPUTMOB; Pa3JIMYHbIC CIIOCOOKI MpeIcTaBieHus rpadoB B mamsitu OBM.

VenemHoe ocBOCHHE KypCa IIO3BOJIMUT CTYyACHTaM B ,Z[a.]'H:HeﬁH.ICM CaMOCTOATCIIbHO 4YCTKO M OJHO3HAYHO

(hopMyIMpoBarh, ¥ peliaTh 3aJla4yu U3 00JacTH TeOpuu rpados.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cryneHTamMu (yHIaMEHTAJIbHBIX 3HAHUM B COBPEMEHHOM Teopuu rpadoB W aHAIN3
QITOPUTMOB, UCIOIB3YEMBIX IIPH PEILICHUH OCHOBHBIX 33/1a4 Ha rpadax.

33]13‘[1/[ JAUCHUIIINHBI

° O630p OCHOBHBIX ITOHSTHI TCOpUHn Fpa(bOB, HCCJIICAOBAHUC PA3JIMYHBIX THUIIOB OOBEKTOB U

MOJICTPYKTYp B rpadax.

* PaccmoTpenue psia KiaccH4ecKux 3aj1ad Ha rpadax, U3ydeHHe alTOPUTMOB MX PEIICHHUs, a TaKKe
aHaJIM3 CIIOKHOCTH U3YYCHHBIX AJITOPUTMOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

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

VK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYeT U BbIOMpaeT
nH(pOpMaIIHIO0, HEOOXOMUMYIO ISl PEICHHUs TTOCTaBICHHON
3a1auu

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeTBHOCTH, COOITIOas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTH
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyUHBIX ITyOIUKaLIUT

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 Crnoco0OeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH

TTAYTITIT TA TIAATATADATITIA 11 IV AaTThAAATITITA

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA




ﬂu] T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 uuyuuau,yuu

[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

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

3HATh!
) OCHOBHBIE MMOHATHS U METOJBI, UCIIOIb3YEMbIE B COBPEMEHHOM TEOpUH rpadoB.
[l Kiaccnueckue 3a/1a41, BO3HUKAIONIHME Ha rpadax. AJrOPUTMBI UX PELICHHS.
[] OueHky CJIOKHOCTH PacCMaTpUBAEMBbIX B Kypce aJTOPHUTMOB.
[ Paznuunble criocoObI TipesicTaBneHus rpadoB B namsata DBM.

YMETb:
[} CoauTh NPUKIAIHBIC U TEOPETUYECKUE 33/a4u K 3a1adaM Ha rpadax, HaxoauTh dPQeKTHBHbIC
QJITOPUTMBI UX PEIICHUS.
[ IlpuMeHSThH MOJTy4YEeHHbIC TEOPETUUYCCKHE 3HAHMS IS JOKA3aTeIbCTBA Pa3IMYHBIX CBOMCTB rpadoB
Y CBSI3aHHBIX C HUIMHU OOBEKTOB.
0 AHaIM3UPOBaTh CIOKHOCTh PACCMATPUBAEMBIX B Kypce aiaroputMoB. OOOCHOBBIBaTh HUX
KOPPEKTHOCTb.

BJIQJICT!
[J HablkamMu 0cBOeHHS 0OJIBIIOTO 00beMa HH(POPMAIIH.
0 HaBblkamu camocTosITeNnbHOW pabOThl M HWCIONB30BaHUS WH(POpPMAIMK M3 MpeaIaraeMou
JIMTEPATYPBL.

[0 KyasTypol 1 yMEHHEM YETKO U OHO3HAYHO (GOPMYIUPOBATh 3a7ady U3 00JacTu Teopuu rpados.

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

4.1. Paznenbl TUCTMITIMHBI (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

BbeskoHTypHBIE OpHEHTHPOBAHHBIE IPadbl

\®)
—_

Beenenue B npeamer

I'aMUIBTOHOBBI ITUKJIBI

2

3

4 JIByXCBsI3HbIE KOMIIOHEHTHI
5 HepeBbs
6

7

8

3agaya HaXOXKIEHHS  MHHUMAJIbLHOIO
OCTOBHOTO JIe€pEBa

3anaua 0 pa3MelIeHUU [ICHTPOB rpade

KoMITOHEHTEI CHIILHOU CBA3HOCTH

9 OcHOBHBIE oTIpeieNieHus Teopuu rpados

10 |OTtHowmeHne JOMUHUPOBaHUS Ha rpade

11 [Tapocoueranus

12 |Ilouck B myOuHy

13 [Ipencrasnenus rpad)oB B maMsiTH

14 |Packpacka rpada

15  |Paccrosinus Ha rpadax

N|WIN[(N =N~ ININ] N NN —

—_— = === == =] —_=] —

16  |DiinepoBbl HUKIBI

(%)
S
—_
W

Wtoro wacos

[ToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

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

Cemecrtp: 6 (Becennuit)

1. Be3KOHTypHBIC OpUEHTUPOBAHHBIE rPadbl

Ompenenenne  Oe3koHTypHOro  rpada. Hymepamms  rpaga. IlpaBuibHas — Hymeparus
OpueHTHpOBaHHOTO rpada. Teopema O CyIIECTBOBAaHMM NpaBWIBHON Hymepaumu. OnpenencHue
SPYCHOM (POPMBI M BBICOTHI O€3KOHTYpHOTO Trpada. Teopema o CBSI3M BBICOTHI U KPUTHYECKOTO ITyTH.
Omnpenenenne ncToKa/cToka. Teopema O CyIIECTBOBaHWU HCTOKA/CTOKAa B OE3KOHTYPHOM Tpade.
ANTOpPUTM TIOMCKa Kpardaiiero myTa B Oe3koHTypHOM rpade (Ero Bapuamum: camoro JUTHHHOTO
MyTH, CAMOTO HAJICKHOTO MYTH, TyTH C HAUOOJIBIIE MTPOMYCKHON CITIOCOOHOCTHIO).

2. Beeaenue B peaMer
OGnactu npuMeHeHus Teopun rpados. [IpuMepsl npuKIagHbIX 3a1a4 U UX TpadoBbIe MOJEIH.
3. 'aMUJIBTOHOBBI LIUKJIBI

'amunbToHOB HMKI/Tpad. YTBepKIEeHHE O KOJUYECTBE raMHUIIBLTOHOBBIX TpadoB. Teopema upaxa.
3amaua KOMHUBOsDKepa. Merpudeckas 3ajaqa KOMHBOSDKEpa. OBPHCTUYECKHHA 2-TIPUONMKEHHBIN
QITOPUTM PELICHUSI METPUUECKOM 3a1aull KoMUBOsKepa. AnroputM Kpuctopuauca.

4. JIByXCBSI3HbIC KOMIIOHEHTBI

[louck B m1yObuny Ha HeopueHTHpoBaHHOM rpade. Knaccuduranus pebep npu noucke B mIyOHHY.
KomnonenTa cpsisHocTu. Touka cousneHeHus. Teopema o CyLIECTBOBAaHUM BEPILUH, HE SIBJISIOLIUXCS
ToYKamMu couieHeHus. JByxcsa3Hblii rpad. OnpexneneHue Onoka. AJNTOPUTM BbIAENEHHUsS OJIOKOB H
TOYEK COUJIEHEHUS.

5. HepeBbs

DKBUBAJICHTHBIC ONpE/ACICHUs JepeBa. bUHapHBIC aepeBbs. XpaHEHHE M IMOUCK HH(OpMALUH B
OuHapHBIX JepeBbsix. CamobanaHcupylonmecs JIepeBbsi (Ha MpuUMepe KpacHO-YEPHBIX JIEPEBHEB):
NPUHIMI paboThl, 1o0aBICHHE/yIaIeHHE U TOUCK y37Ia.

6. 3a/:[aqa HAaXO0XXJACHUSA MUHUMAJIbHOTO OCTOBHOTO JACPCBa

Onpenenenne OCTOBHOTO jepeBa. Kpurepum MHHMMAaIbHOCTH OCTOBHOTO J€peBa: LENHOHW U
paspesnbiii. Anroputm Kpackana. Anroputwm [Ipuma.

7. 3amaua o pa3MelIeHUH LIEHTPOB Trpade

OmnpeneneHus SKCLEHTPUCHTETAa, LEHTpPa, paduyca, auamerpa, nepudupuu rpada. AIroputMm
HaxoxaeHus neHtpa. OO6oOmenne 3amaun s ciaydas Todek. OmpeneneHne BEPIIMHHOTO LIEHTpA.
AnTopuTM pasMereHus aOCOIIOTHOTO IIEHTpa.

8. KoMITOHEHTHI CHIILHOM CBSI3HOCTU

OtHomenue poctwxkuMocTH. CuIbHO-CBsI3HBIN Tpad. Daxrtop-rpad. Teopema o dopme
¢dakrop-rpada. [IpumeHeHre noucka B TIIyOUHY JUIsl IOCTPOCHUSI KOMIIOHEHT CHJIBHOHM CBSI3HOCTH.
KopeHb KOMITOHEHTHI CHITBHOM CBsI3HOCTH. Onpesenenne HIKHe cBsa3u. AnroputM TapesHa mouncka
KOMITOHEHT CHJIbHOH CBSI3HOCTH.



9. OcHOBHBIE OTIpeJIeNIeHUs] TEOpUH TpadoB

Onpenenenne rpada. OpHEHTHPOBAHHBIN/HEOPUEHTUPOBAHHBIA Tpad. OmnpepencHue BepiIIMH U
pebep. WuumaentHocTh BepmmH u  pedep. Crenenp BepmmH. [lomycreneHs 3axonma/mcxona.
Ompenenenue Lenu, MyTH, LHUKIA, KOHTypa. Teopema o0 CyIIECTBOBaHMM LHUKJIA B
HEOpHUEHTHPOBaHHOM rpade. OnpeneneHne NCTOYHNKA/CTOKA.

10. OTHOWIEHNE JOMUHUPOBAHUS Ha rpade

OtHomenne aomuHUpoBaHUs. CBOWCTBAa OTHOUICHHWS JOMUHHUpOBaHUA. JlepeBO IOMHUHATOPOB.
@POHT JOMUHUPOBAHUSL.

11. [Tapocoueranus

Omnpenenenne aBynonsHoro rpada. CpoiictBa aBynosibHOTO rpada. [lapocoueTanns u coBepiICHHbIE
napocoderanus. Teopema Xosa. 3agada o TpaHCBEpPCAIISX.

12. Tlouck B mmyOunHy

AnropuT™M momncka B IIyOMHa Ha opueHTHpoBaHHOM rpacde. IloHsTne mIyOMHHOI Hymepauuu.
Knaccuduranuss n1yr oTHOCHTENbHO TOMCKAa B IyOuHy. Teopema O COOTHOWIEHMHM DITyOWHHBIX
HOMEPOB OTHOCHUTENBHO MTONEPEUHBIX YT, AJITOPUTM OCTPOEHUS IPAaBUIIBHON HyMepaluH.

13. TIpencrasnenus rpadoB B maMsTH

Marpuna cMexHocTH. Matpunia MHOUACHTHOCTH. CIHCOK CMEKHOCTH. MOTuUIMPOBaHHBIN
CIIUCOK CMEKHOCTH.

OneHka CIOXHOCTH THIIOBBIX OINEpalMid Ha Pa3IUYHBIX MPEACTaBICHUSX TIpada B MaMSITH.
(ucToka/cToKa, BCeX MCTOUHUKOB/CTOKOB H T.1I.)

14. Packpacka rpada

Xpomarnueckoe umcino rpada. K-packpacka. IIpuMepbl mpakTH4eckoro MPUMEHEHHs PAaCKPacKu
rpada. JKagHbIil anrOpUTM pacKpacku rpada.

15. Paccrosiaus Ha rpadax

Twurbl 3a/1a4 0 HAXOXKACHUU KpaTdalimmx nmyted Ha rpadax. JlepeBo kparyalmmx myTei. AITopuTm
He#ikcTppl M 00OCHOBaHHE €ro KoppekTtHocTtd. Asroputm Dnoiina u  000CHOBaHHE €ro
KOpPPEKTHOCTHU. TpaH3UTUBHOE 3aMbIKaHue rpada. Airoput™ Yopiuenia.

16. DiiepoBbI IUKITBI

OiinepoB LukIi. DitnepoBos rpad. 3agada onpeneneHus nepoBocty rpada. Kpurepunii sitnepoBocTtu
rpada. Teopema 0 KOJTMUECTBE IUIEPOBBIX TPaOB. ANTOPUTM HAXOXKIACHUS dilfiepoBa IMKIIA. 3a1a4a
KHTaCKOTO NOYTAJIbOHA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

HeobOxoanmoe 000pynoBaHue U NPAKTHYECKUX 3aHATHI: KOMITBIOTEP H MYJIBTUMEIUIHHOE
o0opynoBaHue (MMPOEKTOp, 3BYKOBasi CUCTEMA).
Heobxonmnmoe nporpammuoe obecnieuenue: MSPowerPoint.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. T.X. Kopmen, U.H. Jleitzepcon, P.JI. Pusect, K. llITaitH, ATTopuT™MBI: TOCTPOEHHE U aHATU3. — M.:
Bunbsmc, 2007.

2. A. Axo, P. Cetn, /1. Yneman, M JIam. KoMmunsiTopsl: TPUHITUIIBEL, TEXHOJIOTUN U MHCTPYMEHTHI, M:
Bunbsmc, 2008.

3. @. Xapapu, Teopust rpadoB. — M.: JIubpoxom, 2009.

JlononHuTEIbHAS IUTEPATypa
1. Kpucrodunec H. Teopus rpados. Anropurmuueckuii moaxon. — M.: Mup, 1978.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHo.
9. MeToguyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

Jis  ycnemHoro OCBOGHHMA Kypca «ANTOpuTMBl Ha rpadax» CTyOEHTYy pPEKOMEHAYEeTCS BECTH
KOHCIIEKTHpOBaHHE YyueOHOro marepuana. OTIeNbHOE BHUMAHHUE CIEIyeT YAeNATh H3YUYCHUIO U
popadOTKE PEKOMEHIOBAHHOM JIUTEPATYPHI.

CamocrostenbHas paboTa BKIIIOUaeT B ce0s;

— YTEHHE ¥ KOHCIIEKTHPOBAHNE PEKOMEHJOBAaHHOW JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuaia (10 KOHCIEKTaM, yueOHOM U HayYHOU JIUTEpaType);

— pelieHue 3a/1a4, NpeajaracMblX CTyIEHTaM Ha NPAKTHUYECKHUX 3aHITHAX;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 3a CaMOCTOSITENBHOW paOOTOM CTyIEHTa OCYILECTBISIETCS B PE3yibTare
aHaJM3a UTOTOB CAMOCTOSITENIBHBIX PA0OT, @ TAK)KE MHIUBHLyaTbHBIX KOHCYIIBTAIHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA
npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYJIBHBIX CHCTEMAX

yTpaBiIeHUs
Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 6 (BeceHHul) - nuddhepeHunpoBaHHbIil 3a4eT

Pa3zpadoTunk: J.A. IlornGenbckuii, kKaHz. (pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
KPUTHUYECKUHN aHaM3 ¥ CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PelIeHUH 3a1ad  |obnactu (cdepe) mpodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.3 Bnazgeer MeTtogaMu BU3YalbHOTO U Ipauueckoro
Hay4HbIC U (WIN) TEXHUUECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTHYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKOW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKaIMi

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM unciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHMCAaHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue M (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIMHBI « AJITOPUTMBI Ha rpadax» oO0ydaromuiics JoKeH:

3HATh:
{1 OCHOBHBIC IOHATHS U METO/IbI, UCTIOIb3YEMbIE B COBPEMEHHOM Teopuu rpagos.
[0 Kiaccuueckue 3agauu, BO3HUKAIOMKE Ha rpadax. AJITOPUTMBI X PELLICHHUS.
[J OueHKy CI0XKHOCTH pacCMaTpPUBAaEMBbIX B Kypce aIrfOPUTMOB.
[J Paznmuunble ciocoOwl ipeacTaBieHus rpados B namsitd DBM.
yMeThb:

[]  CpoauTh NPUKIAIHbIE U TEOPETUYECKUE 337auu K 3ajJadaM Ha rpadax, HaxoauTh 3(pdeKTHBHbIE
QITOPUTMBI UX PEILCHHUS.
[l IIpuMeHSTH MOTy4YEHHbIE TEOPETUUECKNE 3HAHUS IS JOKA3aTeIbCTBA Pa3IMUHbIX CBOMCTB rpadon
U CBSI3aHHBIX C HUMU OOBEKTOB.
O AHanu3MpoBaTh CIOKHOCTh PAacCMaTPUBAEMBIX B Kypce airopuTMoB. OOOCHOBBIBaTH HX
KOPPEKTHOCTB.

BJIaJeTh:



[J HaBblkamMu 0cBOeHHS 0OJIBIIOTO 00beMa HH(POPMAIHH.

0 HaBblkamu camocTosITeNnbHONW pabOThl M HWCIONB30BaHUS WH(POpPMAMK M3 MpeaIaraeMou
JIMTEPATYPBL.

{1 KymeTypo#t 1 yMEHHEM YETKO ¥ OITHO3HAYHO (POPMYIIMpPOBATH 3aa4y U3 00JIaCTH TeOpHH TpadoB.

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

C menbio KOHTPOJIL OCBOGHHS OOy4aromMMUCS y4eOHOTO Marepuaia MPOBOIUTCS YCTHBIA ONpOC B
HayaJie 3aHsATH 110 TEME MPOLION CEMUHAPA WM B KOHLIE 3aHATHS 110 IIPOHAECHHOUN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB IAJId CAa4H ,I[I/I(l)(l)epeHLII/IpOBaHHOFO 3a4cTa:

1. OcHoBHBIE criocoObl mpenctasiaeHust rpagos B nmamsatu DBM. OneHka THUIOBBIX OIEpaluil Ha
Pa3INUHBIX IPEACTaBICHUSAX.

. bunapHusie nepeBbs noucka. KpacHo-uepHsbie JepeBbsi.
. AJITOPUTM IOUCKA KpaTYaHIIero myTH B OE3KOHTYPHOM rpade 1 ero BapHaluu.
. Tlouck B TiryOuny. [71yOuHHAs HyMepanusl, KiiaccuuKanus ayT MpH MOUCKE B [ITyOUHY.
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5. Anroputm TapbsiHa HOHMCKa KOMIIOHEHT CHJIbHOM CBSI3HOCTH.
6. ANTOPUTM BbIIETICHHS OJIOKOB M TOYEK COUICHEHHUSI.

7. Paccrosinus Ha rpadax. Anroput™ JleHKkcTphl.

8. Anroputm ®noiifa. TpaH3uTuBHOE 3aMbIkaHue rpada. AITopuT™M Yopiiea.
9

OmnpeneneHus SKCUEHTPUCUTETA. ANTOPUTM HAaXOXKJCHMS LEHTpa rpada. AIropuT™M pa3MeIeHHs
abCOIIOTHOTO LIEHTPA.
10. Anroputm Kpackana. LlenHoi KpuTepuii MUHUMAJILHOCTH OCTOBHOTO JIepeBa.
11. Anroput™m Ilpuma. Pa3pesHslil kpuTepuii MUHUMaJIbHOCTH OCTOBHOIO JEPEBA.
12. DitnepoBsl rpadpl. AITOPUTM HaXOXKACHHUS diiiepoBa LUKIA. 3a1ada KUTalCKOro Mo4TaaboHa.
13. OBpuctuyeckuii 2-npuOIMKEHHBI ~ AITOPUTM PEIICHUS METPUYECKOH 3aJayd KOMHUBOSIKEpa.
Anroputm Kpucrodumuca
14. ITpumepsl MpaKTUYECKOTO IPUMEHEHNUS packpacku rpada. JKaaHblii anropuT™ packpacku rpada.
15. OtHoweHue noMuHUpOoBaHus. CBONCTBA OTHOILEHUS IOMUHUPOBaHUs. JlepeBo JOMUHATOPOB.
16. Onpenenenue nBynonsHoro rpada. Teopema Xomna. 3agaua o TpaHCBEpCATISIX.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIpU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh MOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomio (5) BBICTAaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.



OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

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

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABISETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

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

JudepeHrpoBaHHBIN 3a4€T POBOJUTCS B YCTHOU (opMe.

[Tpu nposenennn auddepeHpoBaHHOro 3adera olydaromiemycsi npenocrasisercs 20 MUHYT Ha
noaroroBky. Onpoc o0yvaromerocsi mpoBoauTCs B TeueHue 30 MUHYT.

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
IpOrpaMMOl TUCIUTUTAHEI.



