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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: AIIFOpI/ITMBI Ha rpa(bax U JUHAMHUYCCKOC MPOrpaMMHUPOBAHUC
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: CuctemHoe OporpaMMUpPOBAHUC U MPUKJIAAHAA MATCMATHUKaA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

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

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

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTPONBHBIX padoT, 3a1aHuii: 3

[Iporpammy cocraBui: C.JI. babuues, kaH[. pu3.-Mar. HAyK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUH niporpamMupoBanus 07.04.2022



AHHOTANMA

Kypc mpeacraBiser coboil BTopylo yacTh OONBLIOrO Kypca MO pa3paboTke M aHaiau3y anroputMmoB. Ona
CYIIECTBEHHO ONHMpAeTCs Ha ammapar, MOJy4YeHHBIH CTyaeHTamMH Ha Kypce «Pa3zpabotka u aHamu3
AJITOPUTMOB.

CeMecTp NOCBALIEH U3YYEHUIO NOXOJAa AMHAMHYECKOTO IIPOrpaMMHUPOBAHUS U NPUMEHUTENBHO K 3ajadam
Ha rTpadax. M3sywatorcs nepeBbst moucka (splay, AVL, nexaproBo, B-mepeBo) Bmecte ¢ moapoOHBIMU
JI0Ka3aTeJIbCTBAMU KOPPEKTHOCTH U ACUMIITOTUKH, a TAKXKE C OIMCAHUEM NPUKIAIHBIX IPEUMYILECTB KaxX 101

CTPYKTYpBHI.

1. leau u 3apa4u

eap AUCUMNIMHBI

HensMu OUCHUIUIMHEI SBISIOTCS MEPBUYHOE O3HAKOMJICHHE CTYAEHTOB C OCHOBHBIMU INPHUHIUIIAMH
MPOEKTUPOBAHUS M aHAINW3a AITOPUTMOB M CTPYKTYp HJaHHBIX, OOydeHHE HaBbIKAM OOOCHOBAHUS
KOPPEKTHOCTH aJTOPUTMOB, UX IMPAKTUYECKOW pPEATU3ALNNA, TEOPETHUYECKOW U SKCIIEPUMEHTaIbHOW
OLIEHKU UX BPEMEHHOHU CJIOKHOCTHU.

3agauu AU CHUILIHHBI

® Hay4YuTh (GOPMYIHPOBATH 33/1a4U B TEPMUHAX M3YUEHHBIX TEOPUH, BEIOMPATh MOAXOIAIINK aJITOPUTM
JUTSI TIOCTABIEHHOW 3aJ1auu;

® M3Y4YUTh TAKHUEC pa3aciibl, KaK xem—m@mum, JAUHaAMHUYCCKOC MMPOrpaMMHUPOBAHUC U Fpa(l)LI;

® H3Yy4YUTh TAaKUC pas3aciibl, KaK MNPHUKIAIHBIC 3aJ1a4d TCOPHH YHCEI U KOM6I/IHaTOpI/IKI/I, ITIOMCKOBBIC
3aJa4y Ha CTPOKaX, CKATUC TCKCTA, BBIYUCIIUTCIIbHAA T€OMETPUS 1 9BPUCTUYCCKUEC AJITOPUTMBI.

® HayduTh pa3padarhiBaThb KOMIIO3WLUHN JITOPUTMOB JJIsl PEIICHUS MOCTABJICHHBIX 3a/1a4, OLICHUBATh
CIIOKHOCTH aJITOPUTMOB, BBIOMPATh MOIXOAAIINE CTPYKTYphl JAaHHBIX MAJsI MOCTaBIEHHBIX 3ajad,
peaNr30BbIBaTh AITOPUTMBI Ha s13bIKax nporpammupoBanusi C u C++.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ompenenser
OKUJaeMbI€ PE3YyNIbTaThl PEIIEHUS TOCTaBICHHBIX 3a/1a4

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIIUX PABOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.2 IIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBHIOMpas ONTHUMAJBHBIH CHOCOO ee pelIeHHs,
UCXOAsl U3 NEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUHI

OIIK-1 Criocoben npuMeHsTh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
(byHaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peIeHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2 Cnocoben ucnonb3oBars 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 MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
00paboTKy HAy4YHO-TEXHUYECKOU U (UJIH) 3a7a4 Ipo(ecCHOHaIBHON JESITENbHOCTU

TEXHOJIOTMYECKOH MHpopMarmu Juist perienust  |OITK-4.2 3HaeT OCHOBHBIE HCTOYHHUKH HAYYHO-TEXHUYECKON
(GyHIaMEHTANBHBIX U TIPUKJIAIHBIX 33184 n (wiM) TexHoJOormYeckod wuHpopMauud B OOJIACTH

npodeccuoHaIbHON 1S TeTbHOCTH




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH CIIOCOOBI ApryMEHTALIH

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

® omnpezereHus acuMNTOTUK B O-HOTaNuwy;

® OIpe/IeTICHUs] POCTEUINNX JTMHEHHBIX CTPYKTYpP JaHHBIX (CTEK, 04epe/ib, IEK, BEKTOP) U CIOKHOCTh
00paboTKH 3aIIPOCOB B HUX;

® AJTOPUTM OBICTPOU COPTHPOBKH;

® aNrOpPUTM COPTHPOBKH CIUSIHUEM

® Ompe/eNieHHEe H NPAKTHYECKYI0 HEOOXOIMMOCTh JIEPEBbEB MOUCKA;

* KiaccupuKanuio u chepsl NPUMEHEHUS Xell-(pyHKLINH;

* OpraHu3alMIO U UCHOIb30BAHNE XEUI-TabnuIy;

* YCIJIOBUS BO3HMKHOBEHUS 33J1a4l AMHAMHUYECKOTO MPOrpaMMHUPOBAHUS;

* CBE/ICHME 33/1a4i IMHAMUYECKOTO ITPOrpaMMHUpoBaHus K (pyHKIMK bennmana;
* BHJBI 33/1a4 JUHAMUYECKOTO IIPOrPaMMHUPOBAHNS U METOABI UX PEIICHHUS;

* TOHATHE IpadOB M OPTaHU3ALNIO UX XPAHEHNUS;

* aJropuTMbl 00xoaa rpados;

* aJITOPUTMBI HAXOXKJICHHS CIIELUAIILHBIX 3JIEMEHTOB B Ipadax;

* QJITOPUTMBI HAXOXKJICHUS MUHUMAJIbHBIX OCTOBHBIX JIEPEBbHEB;

* QITOPUTMBI HAXOXKJICHHI KpaTuaiimmx myTed B rpadax;

* QJITOPUTMBI HAXOXKJICHHSI TIOTOKOB B rpadax;

* aJNTOPUTMBI HAXOXIECHUS MHHUMAIIBHBIX Pa3pe30B M MAaKCHUMAJIbHBIX IIOTOKOB B rpadax.
* CTpPOrO AOKa3bIBaTh YTBEPXKAECHHSA O KOPPEKTHOCTH AJITOPUTMOB;

* MPUMEHATh HEOOXOAUMYIO TEXHUKY JJIS pEIICHUs alTOPUTMUYECKUX 3a/1a4;

* OCHOBBI TEOPUH YHCEN B IPUMEHEHUN K MH(OPMAIIIOHHBIM TEXHOJIOTHSIM;

* OBICTpBIC ANTOPUTMBI PAOOTHI C JTTMHHBIMH YHCIAMHU M MaTPULIAMU;

* TNPUMEHEHHUE aJTOPUTMOB TEOPHH YHCEII K 33/1auaM KPUITOrpauu;

* MeTOJIbl KOMOMHATOPHOTO TTOMCKA;

» Z-hyHKHIO U iperKc-QPYHKIUIO ¥ UX IPUMEHEHUE;

* CTPYKTypYy AaHHBIX O0p u anroput™ Axo-Kopacuk;

* cydpduxcHoe nepeBo u cyhOUKCHBINA aBTOMAT;

» anroputmbl cxatust napopmaunu: Huffman, LZ77, LZ78, BWT, Arithmetic coding;
*  QITOPUTMbI BBIYUCIUTEIBHOW T'€OMETPUH: HAXOXKICHHE BBIMYKJIOH OOOJIOYKH, TPUAHTYISIHIO,
MIOMCK Ha TIOCKOCTH.

* MeToIbI NpUOMMKEHHOTO penieHns: NP-coxXHBIX 3a1a4

YMETB:

OLICHHUBATh CIIOKHOCTbH JITOPUTMOB;
CTPOTO JIOKa3bIBaTh YTBEPKAECHHUS O KOPPEKTHOCTH aJlTOPHUTMOB;
MIPUMEHATh HEOOXOIUMYIO TEXHUKY JJIsl PEIICHUS aJTOPUTMHYESCKHUX 3a/1a4;

BJIAJIETD:




® pa3HOO6pa3HI>IMI/I JACPCBbIMU TIOHMCKa U MeTO,I[I/IKOI/Iv BBI60pa HauOoJee OpeaAnoYTUTCIIBHOTO

KaXJI0W KOHKPETHOU CUTYaLlUH;

® MCTOOAMH IOKa3aTCJIbCTBA KOPPEKTHOCTHU }/TBep)K,I[CHI/II/Iv 00 AJITOpUTMAx,
® METOAaMH ICKOMIIO3MIHMHU 3a1a4 Ha 6omee IIPOCTHIC,
® MCTOAAaMM CHHTC3a PCHICHHUA CIIOXKHBIX 3aJ1a4 U3 IIPOCTHIX.

* TEXHHMKOH BbIOOpa HEOOXOMUMON XelI-(DYHKINHU AJIsl JaHHON 3a1a4H;

* TEXHUKOM CBelleHUs ypaBHEHUs bemiMana K IporpaMMHOMY KOAy;

* TEXHHMKOM pean3aluil U3y4eHHBIX aJTOPUTMOB Ha rpadax;

* METOJaMHM J0Ka3aTeIbCTBA KOPPEKTHOCTH YTBEPXKICHUH 00 aJIrOpUTMAX;
* METOJaMH JEKOMIIO3ULUH 3a/1a4 Ha 0oJiee MPOCThIE;

* METOJaMM CUHTE3a PELICHMS CIOXKHBIX 3a1a4 U3 IPOCTHIX.

* TEXHUKOH BbIOOpA HEOOXOMUMBIX aITOPUTMOM ISl PELICHHS 3a/1a4 TEOPUH YUCEIT;

* TEXHHUKOH OBICTPOro MoMCKa MH(POPMAIMU B TEKCTOBBIX JaHHBIX;

* yMeHHeM 00paTtuMo peoOpa3oBhIBaTH HHPOPMAITUIO B O0Jiee KOMITAKTHOE MPE/ICTABICHHE;
* METOJIaMH aHAJMUTUYECKOW ITeOMETPHH JUIs PELICHUS 3a1a4 BEIYUCIUTEIbHON TEOMETPHH;

* yYMEHHEM HAaXOAWUTh NPUOIVKEHHBIE PELICHHs CJIOKHBIX 3a]1a4 IBPUCTHYCCKUMH METOIAMHU.

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

4.1. Paznenbl nuctMIiInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Xenr-(GOyHKIUY U XCTI-Ta0IUIIbL. 2 2 6
) 3anaua JUHAMUYECKOI'0 ) ) 6
MPOrpaMMHPOBAHUSI.
3 Br16op pexommo3unmm. 2 2 6
4 MHoroMepHsie BapUaHTBHI. 2 2 6
5 I'padpl, ux opranuzanusi. 2 2 6
6 OTHO1LIEHNE CUIIBHOM CBSI3HOCTH. 2 2 6
7 MoCTBI ¥ TOUKH COYTIEHEHUS. 2 2 6
] Ilonck kparuaiimero paccrosHusi B ) 5 6
rpagax.
9 AnroputMm @noiina-Yopuiasia. 2 2 6
10 ITouck MUHHUMAaJIbHbBIX OCHOBHBIX ) ) 6
JIEPEBBEB.
11 [Tapocoderanusi B mpou3BOIBHOM Ipade. 2 2 6
12 |Ilotoku B rpadax. 2 2 6
13 Crowucrast ceTs. 2 2 6
14 |HdepeBbs. 2 2 6
15 3amaua RMQ. 2 2 6
Hroro yacos 30 30 90
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

180 yac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemecrtp: 3 (Ocennuii)
1. Xem-pyHKINU 1 XeI-TaOIHuIIbl.

XenmpoBaHue BO BHEITHEH maMaTh. [[puMeHeHne XemupoBanus sl 3a7a4 TIOUCK TyOIupyroIencs
nnpopmaunu. Cookoo xemr-Tabnuibl.

2. 3a;[aqa JAUHaAMHUYCCKOIO IIporpaMMHUpOBaHUs.

ypaBHeHI/Ie bemnmvana. Pemenne 3alauy JTUHAMHWYCCKOI'O MPOrpaMMupoOBaHrd B IIPAMOM U O6paTHOM
IopsaKe. Boccranosienue oTBera.

3. BeiOOp JIeKOMITO3UITHH.
3anaua JleBeHmreiina. 3aga4a o prok3ake. bUToBbIe MHOXKECTBA M MOOUTOBBIC OTIEPAIIHH.
4. MHOTOMEpHBIE BApUAHTHI.

Hcnons3oBanue nepeBa OTpe3koB M JepeBa PeHBuka. /lMHaMHueckoe NPOrpaMMHUpPOBAHUE 10
KOHTYpY. BBICTpO€E BO3BEICHNE MATPHIIBI B CTETICHb.

5. I'padbr, ux opranuzanusi.

O6xox rpados. Anroputmsl BFS u DFS. Jlemma o 6enbix myTsix. Tormomoruueckas COpTHPOBKA.
6. OTHOIIIEHNE CUIIPHON CBS3HOCTH.

KommonenTsr cBszHOCTH. Anroputmbl Kocapaiiro u Tapmxana. Kongencanus rpada.

7. MOCTBI ¥ TOUKU COUJICHEHHSI.

Knaccudukamms pédep B gepeBe obxoma DFS. Otnomenue skBuBasieHTHOCTH R.  PEOepHas
JIBYCBSI3HOCTH. MOCTBI ¥ TOYKH COUJICHECHUSI.

8. [Touck kpar4aiiiero paccTosHus B rpadax.

Anroputm [lelikctpel. Peanmmzanum  anroputma Jlediketpel. Anroputm  A*. JlomycTuMble H
MOHOTOHHBIE 3BPUCTUKH. KOPPEKTHOCTE U CIOXKHOCTb.

9. AnroputMm @noiiga-Yopamia.

Peanuzauums, acumnroruka. Haxoxxaenue oTpuiaTebHbIX TUKIOB. ANropuT™ JoHCOHA. ANTOpUTM
®oppa-bemmana. MaTpuiia TpaH3UTUBHOTO 3aMbIKAHUS.

10. ITonck MUHMMAIBHBIX OCHOBHBIX JI€PEBBEB.

Anroput™m Ilpuma. Jlemma o Oe3omacHoM peOpe. CucTeMa HENEpPEeCceKaloUMXCsS MHOXKECTB.
Anroputm Kpackana. Anroputm bopyBku.

11. [Tapocoveranusi B mpoU3BOJIBHOM Ipade.

HBynonbuble Tpadsl. Ilonstue yBenuuuBatromero nytu. Teopema bepxa. AnropuT™m mnoucka
MaKCHUMaJIbHOTO ITapoCcoUeTaHus B ABY0IbHOM rpade. 2SAT.

12. TTotoku B rpadax.



Omnpenenenne ceTH, MOTOKa, ocTtatouHoi cetu. OOpartHble pEOpa. JlemMMa O CBSI3M BETMYUHBI
MPOU3BOJILHOTO IOTOKAa M BEJIMYMHBI NPOM3BOJIBHOIO paspesa. Teopema @Dopaa-PankepcoHa.
Anroputm @opna-Dankepcona. Anroput™m Onmonjica-Kapma. MacmrabupoBaHue B ajiropurMe
Onmonca-Kapma.

13. Cioucras ceTb.

Bbnokupytroumii morox. Anroputm dununa. Eagunnynsie cetu. DPQekTuBHOCTH anroputma JuHUIA
B €IMHUYHBIX CETAX.

14. JlepeBbs.

Huamerp nepeBa. OrmpenerneHue MeHTpouza B jepeBe. JleMma o0 KonMdecTBe IEHTPOUIOB.
Uzomopduzm rpados. 3agaua LCA. Pemenune ¢ momompto DinepoBa ooxona. Pemenne LCA c
nomo1bto anroputma ®apax-Konrona u benaepa.

15. 3agaua RMQ.

Pemenne 3a O(N log N) mpemmonc€ra. Pemenume 3a O(N) mnpenmoncuéra. Heawy-light
nexommosuius. Tsokénble u nérkue pédpa. LleHTpounaHas 1eKOMIO3UIIHS.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Y4eOHas aymuTOpus C JTOCKOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Anroputmsl : noctpoenue u aHanu3 [Tekct] / T. Kopmen, Y. Jleiizepcon, P. Pusect .— M. :
MITHMO, 2001 .— 960 c.
2. [IporpammupoBanue: TeopeMsl U 3aiauu [Tekcr], [yue6. mocooue] /A. llens. -M., MITHMO, 2017

3. Anroputmsl [Tekcer] : [y4e6. mocobue mist By3oB] / C. Hacrynra, X. [lanagumutpuy, Y. Bazupanu ;
nep. ¢ anr1. A. A. Kynuxkosa ; oz pen. A. lenss — M. : MITHMO, 2014 .— 320 c.

HononHurenpHas aureparypa
He npexycmorpeno

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

L.http://neerc.ifmo.ru/wiki/index.php?title=/luckpeTHasl_MareMaTnka, anTOPUTMBI H_CTPYKTYpHI JaH
HBIX. «BuknkoHncnekTs», cauT Cankr-llerepOyprekoro Yausepcurera UMTO.

2. http://e-maxx.ru/. Maximal algo: nuunbid cauT Makcuma MBaHOBa, MOCBSIIEHHBIN aJITOPUTMaM U
CTPYKTYpaM JIaHHBIX.

3. https://codeforces.com/. MexayHapoaHas mardopmMa OHIAHH-KOHTECTOB MO0 CIOPTHBHOMY
nporpammupoanuio Ha 6aze CI'Y u UMTO.

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

JUis yCIIeIHOro OCBOEHUS AUCLUIUIMHBL, CTYAEHT UCIIOJb3YyEeT CIEAYIOLINE IPOrpaMMHBIE CPECTBA:
KoMIuiATop si3bika C.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



B npenogaBaHvu AUCHUIUIMHBI COUYCTAKOTCA IMPAKTUYCCKHUC 3aHATUA B KOMIIBIOTCPHOM KJIACCC U
AOMAlllHUEC 3aJlaHus, COCTOAIIME W3 TCOPCTHUCCKUX 3aJad W 3aJad Ha M[OporpaMMHUpOBaHUC C
aBTOMAaTU4YCCKON l'IpOBepKOI/Iv KOPPCKTHOCTHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

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

PaszpatGoTunk: C.JI. babuues, kaHp. pus.-mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIIeHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHOHN 0€30MacHOCTH

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

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

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN
3a7a4 npodeccHoHAIBHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

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

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajgW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yJIbTare H3Yy4YCHUA AUCHUILJIMHBI «AJ'IFOpI/ITMLI Ha rpa(bax U JUHAMHUYCCKOC IPOTrpaMMHPOBAHUCH

00yJaromuiics JOmKeH:

3HATb:




® onpeeNieHust aCUMNTOTUK B O-HOTaNuy;

® OmpeeNICHUs IPOCTEUILNX JIMHEHHBIX CTPYKTYp JIAHHBIX (CTEK, OUepe/ib, JeK, BEKTOP) U CIIOKHOCTh
00paboTKH 3aIIPOCOB B HUX;

® ITOPUTM OBICTPOH COPTHPOBKH;

® QITOPUTM COPTUPOBKH CIIASTHHEM

® OIIpe/IeNICHNE U MPAKTHYECKYI0 HEOOXOIMMOCTh JICPEBBEB MTONCKA;

* xiaccuuKaiyio u chepbl MPUMEHEHUS Xell-(QyHKIINH;

* OpraHu3alMIO U HCIOJIb30BAHUE XEUI-Ta0IuI;

* yCJIOBHSI BO3HHMKHOBEHHMS 3a/[a4M TUHAMHYECKOTO IPOrPaMMHPOBAHUS;

* CBEJICHHE 33/1a41 TMHAMUYECKOTO MPOTrpaMMHUpoBaHus K GyHKIH bemvana;
* BUJIBI 33/1a4 JMHAMUYECKOTO MIPOrPaMMUPOBAHHS K METO/IbI MX PELICHHS;

* MOHATHE IpadoOB M OPTaHU3ALUIO HX XPAHCHUS;

* aNropuTMBbI 00X0/1a rpados;

* aNTOPHUTMBI HAXOXKJICHHS CIICIIUAIILHBIX 2JIEMEHTOB B Tpadax;

*  QITOPUTMBI HAXOXK/ICHHUSI MUHUMAaJIbHBIX OCTOBHBIX JICPEBHEB;

* aNTOPUTMBI HAXOXKICHHS KpaT4alIIuX myTer B rpadax;

* QITOPUTMBI HAXOXK/ICHHsI IIOTOKOB B rpadax;

* aNTOPHUTMBI HAXOXKICHHS MHHUMAIILHBIX pa3pe30B M MAaKCHUMAJIbHBIX TIOTOKOB B rpadax.
* CTpOTO J0Ka3bIBaTh YTBEPKACHHS O KOPPEKTHOCTH aJITOPUTMOB,

* MPHUMEHATH HEOOXOAUMYIO TEXHUKY ISl PEIICHUS alTOPUTMUYECKUX 3a/1a4;

* OCHOBBI TEOPUH YHCEN B IPUMEHEHHU K HH()OPMAITOHHBIM TEXHOJIOTHSIM;

* OBICTpBIC ANITOPUTMBI PAOOTHI C ATMHHBIMH YHCIAMHU U MaTPULIAMU;

* NPUMEHEHHUE aJITOPUTMOB TEOPUH YHCEI K 33/1a4aM KPHUIITOTpauu;

* MeTOJ(bl KOMOMHATOPHOTO TTOKMCKA;

* Z-pyHKUMIO U npeduKc-QyHKIUIO U UX IPUMEHEHHE;

* CTPYKTypy JaHHBIX O60p u anroput™m Axo-Kopacuk;

* cyddurcHoe nepeBo u cyhHUKCHBINA aBTOMAT;

* anroputMmbl cxatust napopmarmu: Huffman, LZ77, LZ78, BWT, Arithmetic coding;
*  QITOPUTMBI BBIYUCIUTEIBHOW T€OMETPUH: HAXOXKICHHUE BBIMYKIOH OOOJIOYKH, TPUAHTYISIHIO,
MIOUCK Ha INIOCKOCTH.

* MeTOJBI NPUOMKEHHOTO pemenns: NP-clIoxHbIX 3a1a4

YMeThb:
® OILICHUBATh CJIOXKHOCTh AJITOPUTMOB;
® CTPOro JI0Ka3bIBaTh YTBEPKACHUS O KOPPEKTHOCTH aJITOPUTMOB;
® [IPUMEHATh HEOOXOIUMYIO TEXHUKY JJISl pEIICHUs allTOPUTMUYECKUX 3a/1a4;

BJIaJeTh:
® DPa3HOOOpa3HBIMM JIEPEBbSIMHM IOMCKA M METOAMKOW BbIOOpa Hamboee MNPEermoYTHTENBHOTO B
KaKJOW KOHKPETHOW CUTYalUH;
® METOJaMH JI0Ka3aTesIbCTBAa KOPPEKTHOCTH YTBEPKACHUH 00 alropuTMax;
® MeToJaMHM ACKOMITO3MINH 3a]a4 Ha Oosiee MpOCThIE;
® METOaMU CHHTE€3a pEeIIEHUs CJIOXKHBIX 3a7ad U3 IIPOCTHIX.

* TEXHHKOU BBIOOpa HEOOXOMUMON XeNI-(DYHKIIUHU ISl TAHHOW 3a/1a4H;

* TEXHUKOH CBEICHMs ypaBHEHHS beiMaHa K porpaMMHOMY KOIY;

* TEXHHKOW pealn3aliuii U3y4eHHBIX alTOPUTMOB Ha rpadax;

* METOJaMH J0Ka3aTeIbCTBA KOPPEKTHOCTH YTBEPXKICHUH 00 aJlrOpUTMAax;
* MeTOJaMHM JACKOMIIO3UINHU 33/1a4 Ha OoJiee MPOCThIE;

* METOIAMH CHHTE3a pEIICHUs CIOKHBIX 33/1a4 U3 MPOCTHIX.

* TEXHHMKOH BHIOOpa HEOOXOIUMBIX aJTOPUTMOM JUISI PEILICHUS 3a/1a4 TEOPHUHU YHCET;

* TEXHHUKOH OBICTPOro movcka HHGOPMAIMU B TEKCTOBBIX JaHHBIX;

* yMeHHeM 00paTtumMo npeoOpa3oBhIBaTh HHPOPMALIUIO B O0JIee KOMITAKTHOE MTPEICTABICHHE;
* METOJaMM aHAJIUTUYECKOM FeOMETPUM Ul PELIEHU 3aa4 BbIYUCIUTEIbHON IeOMETPUY;

* YMEHHEM HaXOAWTh NPUOMKEHHBIC PEIICHHUS CIIOKHBIX 3a]1a4 3BPUCTHYECKUMHU METOAAMH.

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



JUTst 3-TO ceMcTpa
1. Ompenenwure, ecTh JId B HEOPHEHTUPOBAHHOM Tpade TaMIIIETOHOB ITUKI 3a Bpemst O(2”n*n).
2. HaiimuTe MUHUMAaIbHOE BEPIIUHHOE TIOKPBITHE Tpada.

3. [MpuBenutre mnpuMep rpada, B KOTOPOM 3HAuUEHHS, HaxoguMmble ainroputmMoM @Droiiaa,
SKCITOHEHIIMAJIBHO PACTYT.

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

HepeyeHb BOIIPOCOB AN 3-TO ceMecTpa

* TEXHHKOU BBIOOpa HEOOXOMUMON XeNI-(DYHKIIUHU JIJIsl TAHHOW 3a/1a4H;

* TEXHHUKOH CBelleHMs ypaBHEHHs beniMana K porpaMMHOMY KOZY;

* TEXHHKOW pealn3aliuii u3y4eHHBIX alTOPUTMOB Ha rpadax;

* METOJaMH J0Ka3aTelbCTBA KOPPEKTHOCTH YTBEP)KICHUH 00 aJIrOpUTMAX;
* MeTOJIaMHM JACKOMIIO3UINHM 33/1a4 Ha OoJiee MPOCThIE;

* METOIaMHM CHHTE€3a DEIICHHs CIOKHBIX 33/1a4 U3 MPOCTHIX.

1. IlepeueHb TUNIOBBIX (IIPUMEPHBIX) BOIPOCOB, 3aJaHUMN, TEM AJIS IOATOTOBKU K TEKYILIIEMY KOHTPOJIIO

1. Ompenenwure, ecTh M B HEOPHEHTUPOBAHHOM Tpad)e TaMUIIBTOHOB 1K 3a Bpemst O(2”n*n).
2. HaiimuTe MUHUMAaIbHOE BEPIIUHHOE TIOKPBITHE Tpada.

3. [MpuBenutre mnpuMep rpada, B KOTOPOM 3HAuEHHS, HaxoquMble ainroputmMoM @roiiaa,
SKCITOHEHIIMAJIBHO PACTYT.

2. IlepedeHb TUIOBBIX (IIPHMEPHBIX) BOIIPOCOB M TEM JJISl MIPOBEICHHS IIPOMEKYTOYHOM aTTeCTAIIUH
oOydJaromuxcs

1. /IBa urpoka UrparoT B CICAYIOIIYIO UTPY: HA JOCKE HAIMCAH P YUCEIl. 3a OIUH XOJ] HTPOK CTHpAeT
mo00e U3 Yucell, HaXOSIIUXCS C Kpalo psja v 3anuckiBaer ero cede. Kro Habpan OonblIyio cymmy -
BBIMTPBIBaeT. Onpenenure pe3ynbTaT HIpbl IPU HAaWITydIleil urpe 00erx CTOPOH.

2. Ha Ba,Z[aHHOﬁ KJICTYATOU JAOCKC YaCTh KIICTOK HCAOCTYIIHA. OHpCI[eJ'II/ITG HauOOJIbIIIEEe KOJIHIECTBO
HENCPCCCKAIMNXCA JOMUHO, KOTOPBIC MOKHO PpasMCCTHUTL Ha JIAaHHOM JTOCKE.

3. Bo B3BeImIEHHOM HEOPHUEHTHUPOBAHHOM rpade HaiiuTe Takoe MUHMMAJIbHOE 4MCiIO k Takoe, 4To B
J1000M MMUHHUMAJIBHOM OCTOBHOM JIEPEBE COIAEPKHUTCS XOTs ObI OHO U3 3THX p&dep.

HpI/IMep 9K3aMCHAIIMOHHBIX BOIIPOCOB.

1. Knaccudukanus xem-pynkuuii. Cookoo-hash tabnuupr.
2. IlepcucTeHTHBIE XENI-TAOMUIIBI. X eII-Ta0IUIEI BO BHEITHEH TaMSITH.

3. 3amauya JUHAMHUYECKOTO NpOrpaMMHUpoBaHuUs. YpaBHeHue bemnimana. Pemenuwe 3agaum
JMHAMHYECKOTO MPOrpaMMUPOBAHNUS B IPSIMOM M 00paTHOM nopsike. BoccraHoBneHue oTera.

4. JlexoMIO3HMIMS 3a/la4yll B TMHAMUYECKOM MporpamMMmupoBaHuu. Beibop aekomnosuimu. Kpurepuu
BbIOOpa. [IpuMepsl yaauHOro U HEYAaYHOTO BBIOODA.

5. 3a/:[aqa 0 PAaCCTOSAHHU PCAAKTUPOBAHUAA. I[eKOMHO3I/IL[I/I$I 3aga4u. Pemrenne. BoccranoBiienue orBera.

6. 3amaya o HANOJIHEHUH LEJIOUYHUCICHHOTO ProK3aka. JlekoMmmo3umus 3aia4an. BoccraHoBiieHHE OTBeETA.
OreHka IBpPHUCTHK.

7. 3agaua o cyacTIMBBIX OueTax. Jlexommosumus 3agaun. Pemrenue.

8. 3amaua o 3aMOIIeHUH MPSAMOYTOJIbHUKA TOMUHO. Jekommo3unus 3aaaqn. Perenue.

9. 3agava 0 KpacHMBBIX KOBpUKaX (packpacka B JiBa 1BeTa Oe3 KBajparoB 2*2 OJHOTO IBETa) 3a BpeMs
O(4"n * (n+tm)) niu O(8"n * log m).

10. 3amavya o HambombIIeit Bo3pacraromieit nociueaoparenbHocTy. Pemenne 3a O(N log N) ¢ momornisio
JIepeBa OTPE3KOB.



11. 3amada o HanbombIIel Bo3pacraroiieit nocienoparensHoctu. Pemenue 3a O(N log N) ¢ moMomisio
OMHAPHOTO MOUCKA.

12. Brruncnenne N-ro uncna @ubonaqun no 3aganHomy Moy 3a O(log N)

13. Haxoxxnenune A+A"2+...+A”K 3a O(N"3 log K) mnst matpuny A(N*N)

14. Mcnons30BaHne OMTOBOTO NPEACTABICHUS AJIsi KOAMPOBAaHUS MHOXKECTB. Peanuzanus omnepauuit
HaJl MHOXECTBaMHU.

15. Omnpenenenue OpUEHTUPOBAHHOTO M HEOPUEHTHPOBAHHOTO Tpada, MyTH, BEPIIMHHO IMPOCTOrO
nyTH, pédepHo mpocroro mytH. Ilonstue muxia. OnpeneneHne TOCTHKUMOCTH MEXAy BEpLIMHAMH.
Onpenenenue CBI3HOCTH.

16. CnocoObI opranu3annu XpaHeHus rpada, IpeuMyIecTBa U HeJOCTATKH.

17. O6xon rpadoB. Anroputmsl BFS u DFS.

18. Tononornueckast coprupoBka. [IpuMeHeHue 1 aNropuTM.

19. O6xon DFS. Hepexypcusnsiiit DFS. Jlemma o 6e1bIX myTsX.

20. OtHomeHre cuiIbHOM cBsizHOCTH. KoMmoneHTs! cBszHOcTH. AnroputMm Kocapaiito. Konaencanus
rpada.

21. OtHomeHne cuiIbHOU CBs3HOCTU. KommoHeHTsl cBs3HOcTU. AnroputMm Tapmkana. KonngeHcarus
rpaga.

22. Knaccudukamus pédep B ooxone DFS. Otromenne sxBuBaneHTHocTH R. Haxoxknenne MocToB B
rpade.

23. Knaccudukanus pédep B obxomae DFS. Ortnomenue sxBuBaneHTHOocTH R. Haxoxmenue Todex
COWICHEHHs B Tpade.

IpUMEP 3K3aMCHHAIITUOHHOT'O ounera

1. JlBa urpoka urparoT B CIEIYyIOILYIO UTPY: Ha JOCKE HallMCaH PAJl YUCel. 32 OJUH X0 UT'POK CTUPAET
mo00e U3 Yucell, HaXOIIIUXCS C Kpalo psja v 3anuckiBaet ero cede. Kro HaOpan Oonpiryio cymmy -
BBIMTpBIBaeT. Onpenenure pe3ynbTaT UIphl IPU HAWTy4Ieil urpe 00enx CTOpPOH.

2. Ha 3ajaHHOIf KIeTY4aTOM JTOCKE YacTh KIETOK HemocTymHa. OnpenennTe HanOombllee KOIUIeCcTBO
HenepeceKalUIXcsi JOMUHO, KOTOpbIe MOKHO Pa3MECTUTh Ha JaHHOM JJOCKe.

3. Bo B3BeIIEHHOM HEOPUEHTHPOBAHHOM rpade HalguTe Takoe MUHMMAaJIbHOE YMciIo k Takoe, 4To B
J000M MHUHUMAJIEHOM OCTOBHOM JIEPEBE COJEPKHUTCS XOTsI OBI OTHO U3 ATHX pEdEp.

Kpurepun onennBanus
OTINYHO
10 TlomHOCTBIO M BOBpeMs pelleHbl Bce 3amaun 0e3 ommbOok. [IpogeMoHCTpupoOBaH TpaMOTHBIM
MOAXOJ K PEIICHHIO 3aJa4, Peajqu30BaHbl ONTHUMAJbHBIC AITOPUTMBI, KOA O(GOpPMIIEH B EIMHOM
y1000unTaeMOM CTUIIE
9 TlomHOCTHIO U BOBpEMSI pPeLIeHbI Bce 3a1adn 0e3 omnook. [IpogeMoHCcTprupoBan rpaMOTHBIN MOIXO0A
K PELEHUIO 3aJ1ay, pealn30BaHbl ONTHMAJIbHbIE aJITOPUTMBI
8 TlomHOCTHIO M BOBpEMS PEIICHBI Bce 3a/1aun 0e3 ommoOok. [IpogeMoHCTprUpoBaH rpaMOTHBIN MOXO0/
K pELICHHIO 3a/1ad

XOPOILO
7 TlomHOCTBIO perIeHsl Bce 3a1a4u. JJonyeHsl HeCyeCTBeHHbIE OMNOKY.

6 IlomHOCTBIO penIeHO OONBIIMHCTBO 331a4. B HEKOTOPHIX 3a/adax JOIMYHICHBI M HE UCIPABIICHBI
OIUOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

5  IlonHOCTBIO pelICHO ABE TPETH 3alady. B HEKOTOpBIX 3aJadax JONYIICHBI U HE HCIPAaBIEHBI
OIMOKH, TUOO0 HEKOTOPHIE 3a/1a4M PELICHbl YACTUYHO.

YAOBIICTBOPUTEIHLHO
4 TlomHOCTBIO perieHo OoJiee MONIOBHHBI 3a/1a4. B ocTalbHBIX 3a/1a4aX JIOMYIICHBl M HE UCTIPABIICHBI
OIHUOKH, JTUOO HEKOTOPBIE 32/1a4l PElICHbI YACTUYIHO.

3 TlomHOCTBIO penieHo Goee MOJOBHHBI 3a/1a4.



HEYIOBJICTBOPUTEIHHO
2 PermieHo MeHee MOJIOBUHBI 3a/1a4.
1 He pemieHo HU OTHOM 3a1a4H.

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

ITpn mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromemycsi mpenocraBiseTcss 30MHHYT Ha IOATOTOBKY.
Onpoc oOyuaromierocst mo OWJeTy Ha YCTHOM 5JK3aMEHE HE JODKEH MpeBBIIIaTh ABYX
aCTPOHOMMUECKUX YaCOB.

Bo BpeMs mpoBeneHust SK3aMeHa 00yJaromecst MOr'yT IT0JIb30BaThCs IPOrPaMMON AUCIUIIIIMHBL.



