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: Maremarnyeckre OCHOBBI CHCTEM aBTOMAaTU3UPOBAHHOTO MTPOEKTHUPOBAHUS
CBEpXOOJIBIINX UHTETPATIBHBIX CXEM

110 HANPABJICHUIO: Nudopmarnka u BIYNCIUTETbHAS TEXHUKA
Npo(puIb NOATOTOBKH: KoMmnbroTepHbI€ TEXHOIOIUU M BBIYUCIUTENbHAS TEXHUKA
®usrex-mkoia Pagnorexuuku n Kommneiorepasix TexHonoruii
kadeapa MUKpPOIIPOIIECCOPHBIX TEXHOJIOTUI B MHTEIUICKTYaIbHBIX CHCTEMaX

yIpaBJICHUS
Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka k sx3ameny: 30 yac.

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

[Iporpammy cocrtaBui: O.B. Benrep

[Tporpamma oGcCy>xaeHa Ha 3aceJaHnH Kadepbl MUKPOIPOLIECCOPHBIX TEXHOJIOTUI B MHTEIUIEKTYaJIbHBIX CHCTEMaX
ynpasienus 20.04.2020



AHHOTANMA

Kypc «Maremarnyeckue OCHOBBI CHCTEM aBTOMATH3allMU MPOEKTHPOBAHUS CBEPXOOJBIINX HHTETPATBLHBIX
cxeM (CAITP CBUC)» pa3paboTaH ¢ LETbI0 OCBOSHHE CTyIACHTaMH (PYHIAaMEHTAIBHBIX 3HAHHWHA B OOJACTH
MaTeMaTU4YeCKUX MOJeNied M METOAOB, AJITOPUTMOB U CTPYKTYp HaHHBIX, MPUMEHSIEMBIX B CHCTeMax
aBTOMATH3aIlMN TPOCKTHPOBAaHMS CBepxOombimux wHTerpanbHbBIX cxeM (CBUC). B pesymprate ocBOCHHS
Kypca CTylAeHT OyleT 3HaTh: COBPEMEHHBIC TEHACHIUM PAa3BUTHA MHUKPOAJIEKTPOHUKHA W TPUHIIMIIEI
npoektupoBanus CBUC; ocHoBbl (opmanbhoii Bepupukanun CBUC; aGcTpakTHbIE MOIENIH aJITOPUTMOB U
MOHATHUS aNTOPUTMHUYECKON CIOKHOCTH, OCHOBBI TeOpuH IpadoB 1 6a3oBbie anroputMel Ha rpadax B CAIIP;
Matemarndeckue mojenu u Meronsl ontummsanmu B CAIIP CBUC. B kauecTBe MpaKTUYECKHX HABBIKOB
CTYIEHT HAy4HTCs TNPUMEHATh MaTeMaTWU4YecKHe MOJAENHM W METOABl JUIsl pelIeHHus 3aJad aBTOMaTH3aIluU
mpoektupoBanuss CBUC; wcmonp30BaTh MOMXOMANIUME AITOPUTMBI M CTPYKTYPBl JaHHBIX TIpH
nporpammupoBanuu cpeacts CAIIP.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOGHHUE CTYyACHTaMHU (pyHIAMEHTaJbHBIX 3HAHWNA B OOJIACTH MaTeMaTH4YeCKHX MOJEJICH U METOAOB,
QITOPUTMOB ¥ CTPYKTYp J[AHHBIX, HNPUMEHSAEMBIX B CHCTEMax aBTOMATH3allUU MPOEKTHPOBAHUS
cBepxOombmux nHTErpaibHbIX cxeM (CBUC).

33]13‘[1/[ JAUCHUIIINHBI

* (opmupoBaHue 0OIIETO NPEACTABICHNUSA O COBPEMEHHBIX TEHACHLIUAX Pa3BUTHUSI MUKPOAJICKTPOHHUKH
u ipobiieMax aBromaruzamuu npoekrupoanus CBUC;

* (QopmupoBanue 6a30BbIX 3HAHHI B 00JACTH MaTeMaTHYECKUX MOJENEH M METOJOB, aJITOPUTMOB U
CTPYKTYP AaHHBIX, npuMeHsieMbix B CAIIP;

* 0o0y4eHHUE CTYJCHTOB IpUMEpPaM MPAKTUIECCKOTO MPUMEHEHHUSI MaTEMaTHIECKUX MOJIENIel U METOI0B
JUTSI pelIeHNsI KOHKPETHBIX 33134 npu npoektupoannu CBUC.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

MPUMEHATh CUCTEMHBIH MMOAXOJ U PELIeHUsT  |3a7a4n
MOCTAaBJICHHBIX 3a7a4
OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE

WH(POPMAIMOHHBIE TEXHOIOTUH U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

BBIYMCIIMTEIIbHYIO TEXHUKY M CEpBUCHI ceTH MHTepHET B
obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4YHbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, mMpoeKThI)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeICTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON

[MK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

JACATCIIbHOCTHU

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl




[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaI|H

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 Cnoco0en miaHupoBaTb M NPOBOAUTH Hay4yHBIE
UCCIICZIOBAHMSI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B pesynbrare ocBoOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATh:

COBPEMEHHBIE TCHICHIINH PA3BUTHSI MUKPOAICKTPOHUKH U MPUHIUILI TpoekTrpoBanns CBUC;
ocHOBHI (hopmanbHOM Bepudukaunn CBUC;

a0CTpaKTHbBIE MOZIENIN AJITOPUTMOB U TIOHATHUS aJITOPUTMHUYECKOH CIIOKHOCTH;

OCHOBBI TeopHH rpadoB u 6a3oBbie anropuT™sl Ha rpadax B CAIIP;

MaTeMaTuyeckue Monaenu u Meroanl ontumusanuu B CAITP CBUC;

0a30Bble METO/ABI BHIYUCIUTEIHLHONH T€OMETPHUH.

N I A

YMETh!
[0 a(¢eKTUBHO MPUMEHATh MaTeMaTHUYECKUE MOACTH U METOABI U PELICHHS 3a7a4 aBTOMAaTH3aLUH
npoextupoBanus CbUC;
O 3¢ (GEeKTUBHO HCMONB30BaTh IMOAXOMAIIME QJITOPUTMBI M CTPYKTYpbl JaHHBIX IpHU
nporpammupoBanuu cpeacts CAIIP.

BIIAJICTh!

[] MaTeMmaTMyecKUM MOJEIHpoBaHUEM 3aad npoektuposanus CBUC.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenue B CAIIP CBUC 3 2
Beenenne B dhopmanbHy0 BepupHKALINIO
2 5 4
€)%
3 OcHOBBI TEOPHH rpadoB. 1 )
ANTOPUTMUYECKUN TTOIXOT
4 Kparuaiimme myTi Ha OpHEHTHPOBAaHHOM 1 )
rpage
5 MaremaTuyeckue MOIEIH W METOIbI ) )
ontummsarmu B CAITP CBUC
6 AOCTpaKTHBIC MOJICITU aJITOPUTMOB 2 2
7 Mertoas! pemenus 3anayd u3 NP-knacca 2 2
8 JuHamudeckoe mporpaMMHUpOBaHKe 2 2
9 Kagusrit anroputm 2 2
10 |Metox BeTBeii 1 TpaHuIl 2 2
11 MerTox BekTOpa craja 2 2




IIpumeHeHnEe METOLOB BBIYHCIUTEIBHON
|p  |TCOMETpHM  JIs  TpeACTaBieHUA M ) )
00paboTKH TreOMETPUIECKOM
uHpopManun
13 Hekoropple 3amaun  BBIYMCIUTEIBHON ) )
reOMEeTPUH
uarpammel Boponoro KaK
14 YHHUBEPCAIBbHBI HWHCTPYMEHT pPELICHUS ) )
psna GyHIaMEHTAJIBHBIX U MPHUKJIATHBIX
3a7aq
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.
4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 8 (Becennuii)

1. Beenenune 8 CAIIP CBUC

TenaeHUMU Pa3BUTHA MUKPOIEKTPOHUKA W TPUHLUIBI HpoekTupoBaHusi coBpemeHHbx CBUC.
[Ipenmer u 3amaum aBToMartu3anuu mpoekTupoBaHuss CBUC. VYpoBHM, acmekTsl W STambl
MpOeKTUpOBaHMA. TumMoBasg cxemMa HHUCXOASMIEro mnpoekrupoBanus. Buasl obecneuenus CAIIP.
[Moxkazarenu s dpextruBHocTH CAIIP. CoBpemennbie npobiemsl npoektupoBanus CBUC.

2. Beenenwne B popmanbHyto Bepudukanmio DY

OcHOBHBIEC 3a7a4u M 00NacTh MpuMeHeHus: GopmanbHOI Bepupukanuu. TeMnopanbHas JIOTUKA U
OCHOBHBIE aJropuTMbl Bepudukaunu. O030p peIIeHHi, S3bIKOB M IyTeH ONTUMM3ALUHN CPEICTB.
Junamudeckass Bepu¢ukanuss. COBpeMEHHbIE TEHACHIMH B  (QOpMaIbHONH  BepH(HKAIIH.
AOcTpakmus, anmnaparHas Bepudukanus. CrocoObl npeacTaBieHus rpadoB (MaTpyilbl HHIUACHIIUH
U CMEXHOCTH, CITUCKH pebep, Kox XapapH, CIUCKA WMHIUAEHTHOCTH). O0xonel rpada (moucku B
m1youny u mmpuny). Kogupoka nepesbeB. [InotHocTh rpada.

3. OcHoBBI Teopu# rpadoB. AITOPUTMUYECCKUH TTOIXO]

dyHaaMeHTaIbHOE MHOXECTBO IMKIJIOB, anropuTM HaxoxaeHus @MH. Diinepossl myTtu B Tpade.
Anroput™m HaxoxneHus Dieposa nukia. [lonstue o 'amunsroHoBBIX NyTsX. [lmaHapHOCTH Tpada.
CpoiictBa miockux rpadoB. 3amada mnpoBepku wuzomopdusma. [wumeprpadel.  CrocoObl
npencrasiaeHus runeprpados u npumenenue B CAIIP.

4. Kparyaifiie myTH Ha OpUEHTHPOBAHHOM Tpade

OOmas wugess anropuTMOB, OCHOBAHHBIX Ha «peiakcauum» pédep. OOOOUWIEHHBIN aIroOpuUTM
Bennmana-®opma-Mypa, pazinyHble 3BpUCTHKH. BhIunciieHue paccTosHUi B OECKOHTYpPHOM Tpade,
B rpade c HeoTpulIaTeNbHBIMH Becamu, B rpade obmero Buma. AnroputMm OPnoiiga. 3amaua
OZIHOMEPHOTO CXKATHsI TOMOJIOTHUH Ha rpade OrpaHndeHHH.

5. Maremaruueckue Mozaean u metronasl ontumuzanuu B CAITP CBUC

Mertonel MCKyccTBeHHOTo wuHrewiekTa. 3amaun MU, O6nactu npumenenms WHW. Meroast
npencrasineHus 3aaad. DopMynupoBKa 3afadu B 3aMKHYTOH ¢opme. Knaccudukanums 3agad 1o
CJIIO)KHOCTU. JIuMHelHble, MOJIMHOMHUAIBHBIE U 3KCIIOHEHLMaJIbHble airoputMsel. Ilpumepsl 3amau
[TOJINHOMHUAJIBHOM CIIOKHOCTH.

6. A6CTpaKTHBIe MOJCJIN aJITOPUTMOB



JletepMHHUpOBaHHAasE M HENETEPMUHHMpPOBAaHHAs MamuHbl TrrlopuHra. [Ipumepsl anropurMos,
onucanHbix Ha AMT n HIMT (packpacka reorpaduueckoil kaptel). [Ipumepst 3amau kmacca NP.
NP-cnoxnocts u NP-nonnora. Teopema Kyka (popmynuposka). OTHOIIEHUS] CBOIUMOCTH B KJIacce
NP-nonHbpIX 3a7a4.

7. Meronp! peuienus 3aaa4d u3 NP-kiacca

Merton nepebopa 1 HEOOXOIUMOCTb OTrpaHu4eHus nepedopa. ['pagueHTHbIe METONBL. ANTOpUTM A*.
[Tpumeps! npuMeHeHUs anropuT™a A*.

8. JluHammuecKkoe MporpaMMHUpOBaHHUE

IIpumep pemieHust 3ajayd  TEXHOJIOIMUYECKOIO  MOAIIIMHIA C  I[IOMOUIbIO  JIMHAMHYECKOIO
nporpammupoBanus (anroputm Keiituepa).

9. Xanublil anroput™M

Marpounsl. [Ipumep nocTpoeHHMsl CBA3BIBAIOIIETO JAepeBa Ha rpade C MOMOIIBIO aIropuTMa
Kpycxkamns.

10. Meton BeTBel U rpaHuIl
[IpuMeps! pelieHns 3a1a4 IMHEHHOTO pasMelIeHus U moctpoenus aepesa Ll reinepa.
11. Metoz BekTOpa craja

[Ipumep pemieHus 3agaud KOMMUBOsDKEpA. MopelnpoBaHUE OTXUra. [ €HETUYECKHHA AJITOPUTM.
JInneltHoe porpaMMHpOBaHUE.

12. TlpuMeHeHHE METOAOB BBIYUCIUTEIBHON TEOMETPUHM ISl TPEICTaBICHHS W 00pabOTKU
reoMeTprUIecKoi HHPOpMAaLIUU

Onpenenenus, BHIBI 3a4ad, OOIIMEe METOJbl pelieHHs. ba3oBble BBIUYMUCIWTENBHBIC NPUEMBIL:
MEePECEUCHUE OTPE3KOB, JIOKAIMU3AIUS TOUKH OTHOCUTENIBHO MPSMOU, TOBOPOTHI, CPABHEHUE YIJIOB U
paccrosauii. OOmme W crnenupuYecKkre alropuTMudeckue Metoabl. CTpPYKTyphl JJaHHBIX
BBIYUCIIUTEIBHON reOMETPUH.

13. HekoTopsle 3aa41 BBIYUCIUTEIBHON reOMETPUU

l'eomeTpuuecknii MOUCK: 3aa4u JIOKAIM3ALUMKA U PErMOHAIBHOIO noucka. Iloctpoenue BbITyKIION
000JIOUKH M CBA3aHHBIC 337a4M. 3aAa4d O OIMM30CTH. AJITOPUTM CKaHUPYIOIIEH JTUHUH TepeCedeHUs
OTPE3KOB.

14. Jlnarpammbl BopoHOTO Kak yHHBEpCaJIbHBI MHCTPYMEHT pelleHHs psiaa (GyHAaMEHTaJIbHBIX U
MPUKIIAIHBIX 33724

Krnaccuueckas puarpamma Boponoro u e€ o6o0menus. Pemenue 3amad o OIM30CTH ¢ MOMOIIBIO
auarpaMMbel - BopoHoro. Mertoapl moctpoenusi auarpamm  Boponoro. [lpumenenue nuarpamm
Boponoro B CAIIP.

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

HeobxonuMoe obopynoBaHue Jis JISKIUNA: KOMIIBIOTEP B MYJIBTUMEIUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).
ObecrieueHue caMOCTOSTETHLHON paOOThI: IOCTYI K HAYYHBIM OUOITHOTEKAM.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. A.B. Kahng, J. Lienig , I.L. Markov, J. Hu. VLSI Physical Design: From Graph Partitioning to
Timing Closure. Springer. 2011. —310 p.
2. T.H.Cormen, C.E.Leiserson, R.L.Rivest. Introduction no algorithms, MIT Press, 2009. — 1312 p.
3. M. Jlacno. BeruncnurenabHas reoMeTpust ¥ KomnbioTepHast rpaduka Ha C++: Ilep. ¢ anmt. — M.:
BMHOM, 2007. —304 c.

JlononHuTenbHAs TUTEpaTypa
1. S.Sutherland, S.Davidmann, P.Flake. SystemVerilog for Design. Springer, 2006. — 418 p.
2. S. Vijayaraghavan, M. Ramanathan. A Practical Guide for SystemVerilog Assertions. Springer.
2005. - 352 p.
3. T. Lengauer. Combinatorial algorithms for integrated circuit layout. Wiley, 1990. — 694 p.
4. 3.Peitaronpar, FO.Huseprenst, H.Jleo. KomGunaTopusie anroputmel. Teopus u npakTika, M.,
Mup, 1980. — 476 c.
5. Ed. Breuer M.A. Design Automation of Digital Systems. Theory and Techniques. Volume 1
Prentice-Hall, 1972. — 420 p.

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

HNudopmanmonnsie pecypebl: KypHais o npoekrupoBanuto CBUC u CAIIP, cOopHuKH Te31COB
nok-1anoB koHpepeHumid (Mukpoanekrponnsie cucrembl (MOC), IEEE Computer Aided Design of
Integrated Circuits, ACM Annual Conference on Computer Aided Design), noctymabie uepe3 Internet
Hay4HbIe U HayyHO-TexHuueckue xypHaisl (IEEE, ACM u ap.), 3neKTpoHHbIE KOHCTIEKTHI JEKIHA,
yueOHbIe mocoOust 1 COOPHUKH 3aj1ad, pa3paboTaHHbIC JJIsl IaHHOTO Kypca.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MynbsruMeaniiHble TEXHOIOTHHU, pe3enTanuu PowerPoint.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

B Xonme NEeKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCHEKTHPOBaHHE Yy4eOHOro marepuaia |
3aJaBaTh MPENOJABATENI0 YTOUHSIOUIME BOINPOCH], U YYacTBOBAaTh B KOJUIEKTUBHBIX OOCYXICHHUAX H
peLIeHnH IPUMEPOB MIPAKTUUECKUX 3a/1au.

CamocTrosiTenbHas paboTa BKJIOYAET B ceOs MPOpabOTKY KOHCIEKTOB JICKIIMOHHOTO Marepuana,
H3yYeHHE PEKOMEHJIOBAHHOM JIMTEpaTyphl, IOATOTOBKY K 5Kk3aMeHy. lIpuBercTByercs Gojee miyOokoe
N3y4YCHHUE HEKOTOPBIX TE€M C IPUBICYEHHEM COBPEMEHHBIX MyONMKAlMi M MaTepuajioB HayYHBIX
koH(pepenuuii B oonactu CAIIP CBUC.

[IpoBepka mpenogaBareneM YCBOCHHS MarepHaia oOydyalomIMMUCS MPOUCXOAUT KaK Ha JIEKIHOHHBIX
3aHATHAX, TaK U HA 3aKITIOYUTEIIEHOM 9K3aMEHE.



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: 4
KBaJIMpUKALUS: GakanaBp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 8 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: O.B. Benrep



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

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

[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 pesynabrare wu3ydeHUs JUCLUIUIMHBI

«Maremaruueckue

OCHOBBI CHCTEM aBTOMAaTHU3HUPOBAHHOIO

MPOCKTUPOBAHUA CBer6OJ'H:IHI/IX HUHTCTPAJIbHBIX CXCM)» O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

COBpPEMEHHbIE TEHACHIUH Pa3BUTHsI MUKPOJIEKTPOHUKU U NPUHLUIIEI TpoekTupoBanus CBUC;

3HATh:
0
[J ocHoBbI popmansHOU Bepudukanun CBUC;
[l abcTpaKTHBIC MOJEIH aJITOPUTMOB M MOHATHS AITOPUTMUYECKON CIIOKHOCTH;
[J ocHOBBI Teopuu rpadoB u 6a3oBbie anroput™Mel Ha rpadax B CAIIP;
[ mareMarudeckue MojesiM U Metonbl ontuMmuszanuu B CAITP CBUC;
[J ©a30Bble METO/IbI BEIYMCIUTENBHON FEOMETPUH.
yMeThb:

[ 3(1)(1)6KTI/IBHO OPUMCHATH MATCMATUYCCKUC MOICIN U MCTOAbI IJIA PCIICHUA 3a1a4 aBTOMATU3allun

npoextupoBanus CbUC;

0 3(h(HeKTHBHO HCIOIB30BaTh

nporpammupoBanuu cpeacts CAIIP.
BJIa/I€Th:

HOAXOOAIIHE

AJIrOpUTMBL U

CTPYKTYpbl JaHHBIX IpHU

[] MaTemaTudecKUM MOJEIHpOBaHUEM 3aa4 npoektuposanus CBUC.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB VISl CJaYM UTOINOBOIO IK3aMEHa:

1. TenpeHuuu pa3BUTHS MUKPOIIEKTPOHUKH W MPUHLMIIBI MpoeKTUpoBaHus coBpemeHHbIXx CBUC.
[Ipenmer u 3amaum aBToMaTu3anuu mnpoektupoBanusi CBUC. VYpoBHHM, acnekTel W 3Tarbl
MPOEKTUPOBAHUSI.

2. TunoBass cxema HuUcxojfiero npoektupoBanus. Buasl obecneuenuss CAIIP. [lokasarenn
sddexruBHOCcTH CAIIP. CoBpemenHnbie mpobieMsl npoektupoBanust CBHUC.

3. OcHoBHbIE 3aga4u U 00IacTh MpUMeHEHHs (GopMmanbHON BepuduKaiuy. TemmnopanbHas JIOTHKA U
OCHOBHBIC QJITOPUTMBI BepU(pUKaLnu.

4. ®dopmanbHas Bepudukanmsa. Permrenus, f3bIKM U MyTH ONTUMHU3AIMU CPeACTB. JMHaMuueckas
Bepudukauus. CoBpeMeHHbIE TEHACHIMH B (hopMasibHOW BepuduKanuu. AOCTpakuus, amma-paTrHas
BepuQHKaIIHS.

5. Cnocobsl mpeacrasieHus rpadoB (MaTpuibl MHUMACHUIUHA M CMEXHOCTH, CIIMCKU pebep, Ko
Xapapu, cnucku uHIIEHTHOCTH). OOxoxpl rpada (mowcku B TyOuHy W mupuHy). Kommporka
nepesbeB. [lmotHOCTH Tpada.

6. DyHmEaMEHTALHOE MHOXECTBO IHKIJIOB, anTopuT™M HaxoxjaeHuss ®MH. DiinepoBsl myTu B rpade.
Anroput™M HaxoxaeHus JinepoBa nukia. [loastre o 'aMIIBTOHOBBIX MyTAX.

7. OOmas wuaes aJropuTMOB, OCHOBAaHHBIX Ha «pejakcauun» pédep. OOOOMIEHHBIA aIrOpUTM
bennmana-®opna-Mypa, pazinnuHble 3BpUCTHKH. Bbunciienue pacctosHuii B OECKOHTYpHOM rpade, B
rpade c HeoTpHLATeILHBIMU BecaMH, B rpade obuero Buga. AnroputMm dnoiiaa.

8. INnanapnocts rpada. CoiicTBa mmockux rpados. 3agada MpoBepku nuzomMopdusma. ['umeprpa-dor.
Crioco6sl mpencrasnenus runeprpagos u npumeHeHune B CAIIP. 3amaua ogHOMepHOTro cikaTus
TOIIOJIOTMH Ha Tpad)e OrpaHUIEHU.

9. Meroasl uckyccTBeHHOro wuHTeiekra. 3amaun WU, Ob6mactu npumenenus WHW. Meroast
npencrasiaeHust 3agad. PopMmynupoBKa 3agadd B 3aMKHYTOH ¢opme. Kiaccuduxauusa 3amad 1o
CIIO)KHOCTU. JIMHEHHblE, ITOJMHOMHMAJIbHBIE M 3KCIIOHEHLMAIbHbIE anropuTMmbl. Ilpumepnl 3amau
MOJTMHOMHUAJIHON CIIOKHOCTH.

10. JlerepmMuHHpOBaHHAsT U HEACTCPMHHHUPOBaHHas MamuHbl Thtopunra. Ilpumepsl anroputmos,
ormucanubpix Ha JIMT um HIMT (packpacka reorpadudeckoii kaptei). [Ipumepsr 3amau kmacca NP.
NP-cinoxnocts u NP-nmonHoTa. Teopema Kyka (dpopmynupoBka). OTHOIIEHHSI CBOAUMOCTH B Kiacce
NP-nonseIx 3amad.

11. Meron mepebopa U HeOOXOAMMOCTh OTpaHWYCHHS Tiepebopa. [palueHTHbIE METONbI. AJTO-PUTM
A*. [Ipumepsl npuMeHeHus anropurma A*.

12. Ilunamuueckoe mporpaMmupoBaHue. [Ipumep pemieHus 3aiadud TEXHOJOTHYECKOTO MOIIHUHrA C
MOMOMIBIO AMHAMHUYECKOTO porpaMMupoBanus (anroputM Keiitiepa).

13. XKamguwiii anroputMm. Marpouasl. [IpuiMep TOCTpOeHHMs CBs3BIBAIONIETO JepeBa Ha rpade ¢
mo-Mo1uIeio anropurma Kpyckains.

14. Meton BeTBel u rpaHull. [IpuMeps! pemenns 3aaa4 JJMHEHHOTO pa3MElIeHNs U IOCTPOECHHUS IepeBa
[Ireiinepa.

15. Meron BekTopa cnaaa. [Ipumep pemienus 3aaun KOMMUABOsKepa. MoieTMpOBaHUE OTKUTA.
16. I'enernyeckuil anroput™. JInHeitHOe MpOrpaMMHUpPOBaHUE.

17. OHpe):[CJ'IeHI/IH BBIYMCIIUTSILHOMN reoMeTpru, BUABI 3a/a4, OGH.II/IG MCTOJAblI PCHICHUA. bazoBnic
BBIYUCIINTCIIBHBIC HpI/IéMBIZ MEPECCUCHNUEC OTPE3KOB, JIOKAJIMU3alusd TOYKH OTHOCHUTCIIBHO HpH-MOﬁ,
MMOBOPOTHI, CPABHCHHUC YIJIOB U paCCTOHHHﬁ.

18. Obmme u crnenuduueckue anropuTMuyeckue MeTonbl. CTPYKTYphl NAHHBIX BBIYMCIUTEIBHON
IEOMETPUH.

19. I'eomeTpuyeckuii MOUCK: 33/1a4M JIOKAIU3ALUH U PETHOHAILHOTO MTOUCKA.

20. TTocTpoenue BBIMYKII0M 00OJIOUYKH U CBSI3aHHBIC 3a/Ia9H.

21. 3agaum o 6IM30CTH.

22. AIropuTM CKaHUPYIOLIEH TWHUYU TiepecedeHus oTpe3koB. CyMMa U pa3HOCTh MUHKOBCKOTO.
23. Knaccuueckas auarpamMmma Boponoro u e€ 0600mieHusI.



24. Pemenue 3aj7a4 0 OIM30CTH ¢ IOMOIIBIO AUarpaMMbl BopoHoTO.
25. Metonp! noctpoenwus nuarpamMmm Boponoro.

26. [Ipumenenne nuarpamm Boponoro B CAIIP.

277. AropuTM CKaHUPYIOUIeH TUHUH.

[Tpumeps! OnIETOB ISt POBEACHUS SK3aMEHA:

buner 1.

1. TenmeHuuu pa3BUTUS MUKPOIICKTPOHUKH M HPUHLUIBI MpOoeKTUpoBaHus coBpemeHHbIx CBUC.
[Ipenmer u 3amaun aBToMaTu3anuu mnpoektupoBanuss CBUC. VYpoBHHM, acmekTel W 3Tarbl
MIPOEKTUPOBAHUS.

2. ANITOpUTM CKaHHPYIOILEH JTMHHH.

3.Pemenue 3amad 0 61U30CTH € TOMOLIBIO TMarpaMMbl BopoHoro.

buier 2.

1. TumoBas cxema HucXonsmero npoekTupoBanus. Buasl obecneuenust CAIIP. Ilokazarenn
sddexruBHOCcTH CAIIP. CoBpemenHnbie pobiemsl npoekrupoBanust CBHUC.

2. Ilpumenenue nuarpamm Boponoro B CATIIP.
3. Knaccnueckas muarpamma Boponoro u e€ 06001meHws.

Kpurepun oneHnBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
peIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTH3UPOBAHHBIE,
1yOOKHe 3HaHUS yueOHOU mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U MIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, TPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh MOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATcpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYILIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTETbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKM B (OPMYITHPOBKaX 0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUM IPOrPaMMHOIO Marepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMy yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIHLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTH
OCHOBHOTO COJEp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIHUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBiIeTBOPHTENLHO (1) BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.



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

WToroBelii 3x3aMeH MPOBOIUTCS B YCTHOM (hopme.

ITpu mpoBeneHHM YCTHOTO 3K3aMeHa oOydarolieMycsl mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noaroroBky. Omnpoc oOy4aroierocst Mo OUIETy Ha YCTHOM SK3aMEHE MPOBOJUTCS B TEUCHHE HE Ooiiee
2-X aCTPOHOMHUYECKHX YaCOB.

DOK3aMEHAMOHHBIA OumiieT BKJIO4aeT B ceOs 2-3 KOHTPOJBHBIX BONPOCAa MO TEMAaTUKE JIEKIHH.
JlomoJITHUTENbHBIE 3aJaHusl MOTYT BKJIIOYATh IPAKTHYECKHE 3aJa4d M IPUMEpPhl NPAKTUYECKOTO
HCIOJIb30BaHUS TEOPETUUECCKUX 3HAHUM.

Bo Bpems npoBeneHus 5K3aMeH 00y4aloLIrecs] MOTYT IIOJb30BATHCS POTPAMMOM JUCLIUTUIMHEL.



