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1. Hesn u3y4yeHus: AUCUMUIIMHBI

[enbro ocBoeHUs AUCHUILIUHBI « CTPYKTYPbI M aJITOPUTMBI 00pPa00TKH JAHHBIX) SBIISCTCS
TEOpeTUYECKasi M MPAaKTHUECKasl MOAr0TOBKa, KOTOpasl AOKHA 00ECIeYuTh MOJMyUYeHUE y CTYJICHTOB

3HAHUM 1 HaBBIKOB IO OpraHu3allui CTPYKTYP JAHHBIX U AJITOpUTMAx O6pa6OTKI/I JaHHBIX.

2. [Inanupyembie pe3yJibTaThbl 00y4eHH s

M3ydenue AMCUMIUIMHBI HANpaBiIeHO Ha (OpMHUpOBaHHE Yy OOydYaromerocsi CnocoOHOCTH

peuiaTh. HpO(i)GCCI/IOHaJ'II)HBIG 3aJa4u B COOTBETCTBHH C HpOGKTHOfI JACATCIIbHOCTBIO.

PesynpTaTtoM OCBOEHUS JNUCHUIUIMHBI SIBISIFOTCS  CPOPMHUPOBAHHBIE y OOYYarOMIETOCS

CJICAYIOINEC KOMIICTCHIINH:

KoMnerennun odyuarmmerocsi, popmupyemsblie B pe3yibTaTe 0CBOCHUS TUCHUNIMHBI
(B yacTu, o0ecnieyuBaeMoil TMCHUILINHOM)

OIIK-8: Cnoco0en paspadarbiBaTh QJIOPUTMBI W NPOrpaMMbl, TPHIOAHBbIE
A1 NPAKTHYEeCKOro NPUMeHEeHHUs
3HaTh:

- OCHOBHBIE SI3BIKH ITPOTPAMMHPOBAHUS U A3BIKU pabOTHI ¢ 0a3aMU TaHHBIX;
- OINEpalMOHHbIE CUCTEMBI U 000JIOUKH;
- COBpPEMEHHBIE Cpe/Ibl Pa3paboTKH MPOrpPaMMHOI0 00eCTIeYeHusI.

YmMmern:

- COCTaBJIATH aJIFOpI/ITMBI;

- TIHCaTh ¥ OTJIAKUBATH KOJIbI HA SI3bIKE IIPOrPAaMMUPOBAHNS,
- TECTUPOBATh pabOTOCTIOCOOHOCTH MPOTPAMMBI;

- UHTETPUPOBATh MPOTrPAMMHBIE MOTYJIH.

Baagern:

- S3bIKOM ITPOrPaMMHPOBAHUS,
- METO/IaMHU OTJIAJAKU M TECTUPOBAHUS pa0OTOCIOCOOHOCTH MPOTPAMMBI.

3. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

TpeOGoBanus k nMpeIBaApUTEIbHOI NMOATOTOBKE 00y4alomierocsi
NpeJIecTBYIOIIHe TUCHHILNINHBI, MOAYJIH, TEMbI):

b1.0.08. NudopmanrioHHbIe TEXHOIOTMH U TPOIPaMMUPOBAHNE

b1.0.10. MaremaTnuyeckre OCHOBEI 0a3 JaHHBIX

b1.0.11. luckperHas matemMaTuka

AlWIN]| -

b1.0.26. Beenenue B nH(pOpMaIMOHHBIE TEXHOJIOTUU

HOCJIEI[leH.[PIe AUCHUIIMHBI H MPAKTUKH, NJII KOTOPBIX OCBOCHHE [laHHOﬁ
AUCIHUIIITHHBI Heo0X0AMMO:

b1.B.10. ®yHKkunoHaIbHOE IPOrpaMMHUPOBAHUE

b1.0.14. Yupasnenue UT-npoekramu

b1.B./IB.04.02. MaremaTuueckoe MOACIMPOBAHUE

b2.B.02(IT). [IponsBoacTBeHHAs MPaKTHUKA (CUCTEMBI HICKYCCTBEHHOTO MHTEIICKTA)

gl B[N -

b3.01. BrinmonHeHHE U 3aIUTa BBITYCKHOW KBaTHU(PHUKAIIMOHHON paboThI




4. CTpyKTypa ¥ coJep:KaHue TUCHHUIIMHBI
4.1 Ounas popma odyueHmus, 4 rona (Bcero 252 yaca, u3 Hux 136 4acoB ayIMTOPHBIX)

Kozn TeMa u KpaTKO€ COECpPHKAHUE 3aHATHUS Bun | Kom. | Komme- YMUO
3aH. 3aH. |4acoB | TEHIHH
1 2 3 4 &) 6
Kypc 2, Cemectp 4
Mopayas 1 - TunoBble aJropurMsl 00padoTku JaHHbIX. TUNbI JaHHBIX — 58
36 (16 Jlex+12 JIP+8 I13) yacoB kOHTaKTHOM pa6oThl — 22 yaca CPC
1.1 | Jlekuusi 1.Anroput™Mbl. AHAJIN3 CIOKHOCTH Jlek. 4 OIIK-8 | JI1.1
anropuTMa. AJIropuTMbl COPTUPOBKU. PekypcrBHbBIE J1.2
anroputMel. Peanusanys OCHOBHBIX aJTOPUTMOB. JI3.1
1.2 | IlpakTnyeckoe 3auaTHe 1. AHAIN3 CIIOKHOCTH U I13 2 | OIIK-8 |JI2.2
sapdexTuBHOCTH anropurMa. CocraBieHue 2.3
7 (EKTUBHOTO MPOTPAMMHOTO KOJIA. JI3.1
1.3 | Maccussl. Yka3zarenu. CBsi3b yKa3arenel 1 MacCHBOB. CPC| 4 |OIIK-8 |JIl.1
JlnHamMu4yecKkre MacCuBbl. YKa3aTeu U MapaMeTphbl JI1.2
¢bynkuuii. Paborta ¢ ykazaTensiMu 1 MacCUBaMH B JI3.1
Python. bubmmoreka Ctypes. JI3.2
1.4 | Maccussl. Ykazarenu. CBs3b yKa3aTeiaeil U MacCUBOB. CPC 4 | OIIK-8 | JII.1
JlnHamMuyeckre MacCuBbl. YKa3areau U MapaMeTphl JI1.2
¢bynkuuii. A3k C++. JI3.1
1.5 | JlaGopaTopnasi padora 1. MaccuBbl. Yka3aremnu. JIP 4 | OIIK-8 | JI2.2
CB3b yka3zaresneil 1 MaccuBoB. /[luHamudeckue 2.3
MacCHBBI. YKazarelu U napameTpsl QyHKIIHM. JI3.1
1.6 | Jlekums 2. AGctpakTHbie TUIBI JaHHBIX (AT]T). Jlek. 4 | OIIK-8 | JIl.1
[Tpumepsl. Cozganue ATJl. Crnincku. OCHOBHBIE JI1.2
onepauuu. OJHOCBA3HBIN ciucok. Peanu3zanus JI3.1
OIHOCBS3HBIX CIIMCKOB Ha OCHOBE MAaCCHBOB. JI3.2
1.7 | IpakTtuyeckoe 3anaTue 2. Coznanue u aemoncrpauus | I13 2 | OIIK-8 |JI2.2
paboThl aOCTpaKTHBIX TUNOB NaHHBIX (AT/I). J2.3
1.8 | Coznanue u neMOHCTpaIys paboThl aOCTPaKTHBIX CPC| 6 |OIIK-8 |JII.1
TUIIOB JaHHBIX JI1.2
19 | Jlekuusa 3. Coucku. OpHOCBA3HBIA crnHcoK ¢ | JIek. 4 | OIIK-8 | JI1.1
JUHAMUYECKUM pacrpeseseHueM namsTu. J{BycBs3HbBIN J1.2
crucok. 3amada "Word Count"(anpaBUTHO-4aCTOTHBIN JI3.1
CJIOBaph). JI3.2
1.10 | Hpaxkrtuyeckoe 3anaTHe 3. Peamuzanus 3agaun "Word | 113 2 | OIIK-8 |JI2.2
Count"(angaBuTHO-yacToTHBIM  cnoBapb).  Ilogcuér 2.3
CHUMBOJIOB, CJIOB U CTPOK. JI3.1
1.11 | Peamuzauus  3amaun "Word  Count"(andasutno- | CPC | 4 | OIIK-8 | JI1.1
YaCTOTHBIN cioBapk). Pabora ¢ daitmamu. JI1.2
1.12 | JlabopaTopHas paGora 2. Peanmuzanus 3anaun "Word | JIP 4 | OIIK-8 |JI2.2
Count"(andaBUTHO-4aCTOTHBIM ciioBaph). Pabora ¢ J2.3
¢aitnamu. Ilogcyer CUMBOJIOB B CTPOKE C Y4YETOM JI3.1
peructpa. Ilozxcder MOACTPOK B CTPOKE C y4ETOM
IIEPEKPBITUI
1.13 | Jlekumss 4. Crek. Ouepenp. Ilonsitue ouepenu c | Jlek. 4 OIIK-8 | JI1.1
npuopureToM. Peanuzanus — cTeka Ha CTaTUYECKOM J1.2
MAacCCHBE. Peanuzanus CTeKa Ha JUHAMHUYECKOM JI3.1




MmaccuBe. Peamusammsa crTeka Ha Mm1aOiIoHE Kiacca. JI3.2
Heranu  peanuzauuu. [Iporpammuas — peanusanus

ouepeny. YHalleHHe 3JIeMEeHTa. YUTEeHHe dJIeMEHTa W3

ouepenu. IIpoBepka Ha myctoty. IIpoBepka Ha

HAIlOJTHEHHOCTb. Hek. Kyua. /[IBomunas Kyua.

[lonnepxanue ykazarene Ha DIEMEHThl  Ky4YH.

bunomuaneueie (binomial), neBamkue (leftlist) u koceie

(skew) xyumn.

1.14 | IlpakTuyeckoe 3ansatue 4. Peamuzamus creka. | [13 2 OIIK-8 | JI2.2
Peanuzanus ouepenu. JI2.3

1.15 | Peanuszanusa neka ¢ MOMOIIBIO JBYCBs3HoOro cmmcka. | CPC 4 OIIK-8 | JI1.1
IIpuMepsl HCIIONIB30BAHUS. J1.2

1.16 | JlaboparopHass paGora 3. Peammzamus pexa c | JIP 4 | OIIK-8 | JI2.2
IIOMOIIIBIO JIBYCBSI3HOTO cliucka. Peanusanust ouepenu. J2.3

Moayab 2 — CTpyKTypa JaHHBIX /IepeBO M AIroOpuTMbI Ha AepeBbsix — 50
28 (16 Jlex+4 JIP+8 I13) yacoB KOHTAKTHOI padoThl — 22 yaca CPC

2.1 | Jlekuus 5. Xommupoanue. [Ipsmas aapecanus. Xom- | Jlek. 4 OIIK-8 | JI1.1
tabmuiel.  Xomr-gyHkiuu.  KOHTpoONs 1eOCTHOCTH J1.2
IMAHHBIX. JI3.1

2.2 | Jlekuusi 6. Kpunrorpadpus. IlouckoBeie cuctemsl. | Jlek. 4 | OIIK-8 | JI1.1
Ypasnenue k3eM. Buapl XamupoBaHusi. J1.2

2.3 | IlpakTHyeckoe 3aHsATHE 5. I13 2 | OIIK-8 |JI2.2
AnropuTMBl  XemIMpoBaHUsS  AaHHbIX. [locTpoeHue J2.3
(GYHKIMM XEIIMPOBAaHUSA U AJNTOPUTMOB XEUIMPOBAHUS JI3.1
JAHHBIX, TPU PEIICHUH 33134 Ha si3bike C++

2.4 | Peanuzanus anroputMoB xdiupoBaHus. XemupoBanue | CPC 6 | OIIK-8 | JIl.1
B CTPYKTypE€ [aHHBIX. JIBOoliHOE XemupoBaHUE. Jd1.2
YHuBepcanbHOE X3IIMPOBAHUE. JI3.1

2.5 | JlabopaTtopHas pabora 4. Peamusauus anropurmos | JIP 2 | OIIK-8 |JI2.2
xammpoBanus. Cocrabnenue xen-radmui. [locrpoenue J12.3
xenr-rabaui U3 TekctoBoro (aitna. Iloctpoenue xemr- JI3.1
TaOMHI TSI 3ape3epPBUPOBAHHBIX CJIOB, MCIIOJIB3yEMOTO J13.2
A3bIKA POTPAMMHUPOBAHHUS.

2.6 | Jlekums 7. [lepeBns. Tepmunonorusi. Bunaer nepesnes. | Jlek. 4 | OIIK-8 | JI1.1
PexypcuBHoe ompenenenue aepeBa. OOXomwsl nepeBa. Jd1.2
Peanmuzamuum  kmacca «OWHApHOE JEPEBO  IMOMCKAY. JI3.1
bunaphsle nepeBbs noucka. Ouepeay ¢ IPUOPUTETOM. JI3.2

2.7 | lIpakTuuyeckoe 3ansitue 6. I13 2 | OIIK-8 |JI2.2
Peanuszanmm kmacca «OMHapHOE [I€PEBO  IOMCKa». 2.3
bunapueie nepeBbs mnoucka. Peanuzanus anroputma J3.1
OCTPOEHUS ONTUMAILHOTO OMHAPHOTO JIepeBa MOUCKA

2.8 | Peanuzanuu xkiacca «OuHapHOe aepeBo mouckay. | CPC 8 OIIK-8 | JI1.1
bunaphsie aepeBbs noucka. OnTuMalibHble OMHAPHbBIE J1.2
JIEpEBbsl TMOUCKA. AJITOPUTM TOUCKA ONTHUMAaJIbHOTO J3.1
JiepeBa. J13.2

2.9 | JlabopatopHasa paGora 5. Peamuzauumm macca | JIP 2 | OIIK-8 |JI2.2
«OuHapHOE JepeBO ToWCKa». buHapHbIe HepeBbs J2.3
noucka.  Peanmuszamuss ~— airoputMa  MOCTPOCHUS JI3.1
ONTUMAJIBHOTO  OWMHApHOTO  JepeBa  IMOUCKA  C J3.2
KBaJIpaTUYHBIM BpEeMEHEM PabOThI.

2.10 | Jlekuuss 8. CoOanancupoBanubie nepeBbs. AVL- | Jlek. 4 | OIIK-8 | JI1.1
JIepEBbSL. OCHOBHEBIE onepauuu. Peanmuzanus. JI1.2




Bxirouenne HoBoM BepinHbl B AVL—niepeBo. YnaneHue JI3.1
BEPUINHBI. J13.2

2.11 | Ilporpammuas peanuzanust AVL-nepeBa. Ymensimenue | CPC 8
KOJIMYECTBA JIOTIONHUTENbHONM HHpOopManuun B AVL-

JepeBe 10 IByX OWT Ha BeplIuHY. BpinmonHeHue Ha
CTPOTO TUIM3WPOBAHHOM (DYHKIIMOHAJIBHOM  SI3bIKE
peanuzanuio nob6asnenuss B AVL nmepeBo Tak, 4ToOBI
AV L -nHBapuaHT rapaHTUPOBAJICS TUIIH3ALUEH.

2.12 | IIpakTH4yeckoe 3aHsATHE 7. I13 4 | OIIK-8 | JI2.2
ITporpammuas peanuszauust AVL-nepesa. Iloctpoenue 2.3
AVL-nepeBa, kKoTopoe Oy/IET, IBIATHCS J3.1
o0brenuHeHueM aepeBbeB T1 u T2. J13.2
3auer OIIK-8 | JI1.1

J1.2
JI3.1
JI3.2
Hroro 108
Koxn TeMa 1 KpaTKO€ COIEpKAHNUE 3aHATUS Bun | Kox. | Komre- YMHUO
3aH. 3aH. |4acoB| TEHIHH
1 2 3 4 5 6
Kypce 3, Cemectp 5
Monayasb 1 — JluHamMuyeckue CTPYKTYPbI JaHHBIX — 48
32 (16 Jlex+16 JIP) yacoB koHTakTHOI padoThl — 16 yacoB CPC
1.1 | Jlexknus 1. KpacHo-uepusle nepeBbs. CBoiicTBa Jlex. 4 | OIIK-8 | JI1.1
KpacHO-4epHBIX JepeBbeB. Bpamienue. JlobaBnenue u Jd1.2
yaJIeHue BepuinH. JlepeBo MPOMEKYTKOB. JI3.1
1.2 | Kpacno-uepHblie nepeBbs. CBOIiCTBa KpaCHO-YEPHBIX CPC| 4 |OIIK-8 |JIl.1
nepeBbeB. Bpamenue. [lo0aBieHue u ynaneHue J1.2
BeplIKH. /[epeBo npomexyTkoB. [Iporpammuas J3.1
peanu3aiys KpacCHO-4YEpPHBIX JICPEBHEB. JI3.2

1.3 | JlaGopaTopHasi padora 1. Ilporpammuas peamuzauus | JIP 4 | OIIK-8 |JI2.2
KpacHO-YEpHBIX JIepeBbeB. JloOaBiIeHue U ynaleHne J12.3
BepIIKH. J[epeBO MPOMEKYTKOB. JI3.1

1.4 | Jleknusi 2. SPLAY-nmepeBbs — camo JIek. 4 OIIK-8 | JI1.1
nepecTpaunBaroecs 1epeBbsi. OCHOBHbBIE OTIEPALIUH. Jd1.2
CrnoBapHblie onepanu. AJTOpPUTM BCTABKH y3j1a B CAMO J3.1
nepecTpauBaroleecs 1epeBo. BeromorarenbHbie J3.2
IpoLeypsl A1 pabOThI C yKa3aTelIsIMU Ha POJUTENICH.

[Tpouenypa splay. Ilponemypa split. I[Ipouenypa
merge. Ilponenypa find.

1.5 | IIporpammuas peanuzauus SPLAY-nepeBbes. CPC 4 | OIIK-8 | JII.1
OcHoBHBIE oniepanu. BcmoMoraTteabHbie TPOIEayphl JI1.2
JUIs pabOTHI € YKa3aTesiMu Ha poaureneid. [Ipouenypsi: JI3.1
splay, split, merge, find. JI3.2

1.6 | JlabopaTtopHas paGora 2. IIporpammuas peanuzauus | JIP 4 | OIIK-8 | JI2.2
SPLAY-nepeBneB. [TocTpoenune AByX KOPPEKTHBIX J2.3
JilepeBa IIOUCKa, IIOCTPOCHHBIE HA OJHOM U TOM K€ JI3.1

MHOKECTBE KJIIOUe JIpyr U3 JIpyra
MOCJIEI0BATEIHLHOCTHIO TOBOPOTOB.




1.7 | Jlekuus 3. b-nepesbst. Bpamenue. Jlob6asnenue u | Jlek. 4 | OIIK-8 | JI1.1
ynamenue  BepunH. [Ipumenenue.  Hcnpasnenue Jd1.2
MOTEHUMAIbHONU pa30aJaHCUPOBKM Ha 3Tale IOouCKa JI3.1
yIaJIsi€MOT0 3JIEMEHTA B JIEPEBE. JI3.2

1.8 | IIporpammuas peanuzauus b-nepesneB. Co3nanue CPC 4 | OIIK-8 | JI1.1
OunapHoro nepesa noucka. [louck obpasia B J1.2
ounapHoM nepeBe. [loacuer koaudecTBa y3/10B JIepeBa. J3.1
IToncueT uncna MMCTHEB AepeBa. Y NajleHHUE BCEX Y3JI0B J3.2
13 OMHApPHOTO JIepeBa

1.9 | JlaGoparopHas padora 3. [Iporpammuas peanuszanus | JIP 4 | OIIK-8 |JI2.2
b-nepeBbeB. Co3nanme OWHApHOTO JepeBa TOWCKA. JI2.3
[Touck oOpasma B OMHApHOM JepeBe. IToncuer JI3.1
KOJIMYecTBa y3710B JepeBa. Ilomcuer uwucia JMCThEB
JepeBa. Y najeHue BcexX y3J0B U3 OMHApHOTrO JepeBa

1.10 | Jlexkuus 4. bunomuanbHble AepeBbs U Kyuu. OcHOBHBIE | Jlek. 4 | OIIK-8 | JI1.1
omneparuu. CBoiicTBa OMHOMHAIBHBIX JICPEBHEB. JI1.2
Onepanuu ¢ OuHoMuanbHOM Kyuded. Kyua dubonauun. J3.1
DuOOHAYUNEBHI JEPEBBSI. JI3.2

1.11 | IIporpammHas peanu3anus onepanuil HaJ CPC 4 | OIIK-8 | JII.1
OMHOMMANILHBIMU JIepeBhsIMU. Peanuzarus onepanun JI1.2
(dbopMHpOBaHUS Ky4YH U3 MHOXKECTBA 3JIEMEHTOB. JI3.1
Busyanuzanus Kyuu npu BBIIOJHEHUHU ONIEpaIvid. J13.2

1.12 | JlaGopaTopuass paGora 4. Pazpabortka kmacc s | JIP 4 | OIIK-8 | JI2.2
CTPYKTYpHI JaHHBIX OMHOMHUATIBHOW Kyda. Peammzanus 2.3
omepauuud  (QOpPMHpPOBaHUS Kydyd M3 MHOXKECTBa JI3.1
srneMeHToB. Busyanuzanus Kyuu.

Monayasb 2 — C1okHbIe CTPYKTYPbI JaHHBIX — 60
40 (20 Jlex+20 JIP) yacoB koHTakTHOI padoThl — 20 yacoB CPC

2.1 | Jlekuus 5. I'padsr. Onucanue. OcHOBHBIC TOHATHS 1 | JIek. 4 | OIIK-8 | JI1.1
BubI rpadoB. 3amaun Ha rpadax. MakcumanbHoe Jd1.2
JIEPEBO U IMKJIOMATHYECKOE YUCTIO. JI3.1

2.2 | I'padpl. Onucanue. OCHOBHbIE MOHATHUS U BUIIBI CPC| 4 |OIIK-8 |JIl.1
rpadoB. 3anaun Ha rpadax. MakcuManbHOE IEPEBO U J1.2
LUKJIOMaTn4eckoe yucio. Teopema Pamces. JI3.1
H3omopdusm rpados. JI3.2

2.3 | JlaboparopHas pa6ora 5. 3angauu Ha rpadax. JIP 4 | OIIK-8 |JI2.2
[Toctpoenune marpuiibl cMekHOCTH. [TocTpoeHue J12.3
MaTpPHIIbl MHINJICHIIHUMN. JI3.1

2.4 | Jlekuus 6. CucteMbl HeTIEpEeCEKAIOIMUXCS MHOXKECTB. | JIek. 6 OIIK-8 | JI1.1
OcHoBHbIE CBOICTBa U onepanuu. Peannusanus Ha J1.2
OCHOBE CITUCKOB (WJIM MaccHBa). Peanu3anus Ha OCHOBE J3.1
neca. Onepanuy HaJl YaCTUYHO YIIOPSA0UECHHBIMHU
MHOKECTBaMHU.

2.5 | Cucrembl HemepeceKaromuxcsi MHOKECTB. OCHOBHBIC CPC| 6 |OIIK-8 |JIl.1
CBOIICTBa W onepanuu. Peann3zanms Ha OCHOBE CIIMCKOB JI1.2
(wu maccuBa). Peanu3anus Ha OCHOBE Jieca. J3.1
Omneparuy HaJl YaCTUYHO YIOPSA0YECHHBIMU JI3.2
MHOKECTBaMH.

2.6 | JlaboparopHas padora 6. Peanuzanus c JIP 6 | OIIK-8 |JI2.2
HCIIOJIb30BaHUEM CIIUCKOB. [locTpoeHNE CITUCKOB CBA3H. 2.3
ITocTpoenue nepeuneit pebdep. JI3.1




2.7 | Jlekuus 7. Anroputmsl Ha rpadax. [Touck B mmpuny. | Jlek. 6 | OIIK-8 |JII.1
[Touck B riyObuHy. MUHUMAaIbHBIE TTOKPHIBAIOIIHNE J1.2
nepeBbsi. BapenieHHbIe rpadbl. ATTOPUTMBI TIOUCKA JI3.1
KpaT4ailiero myTH Ha B3BELICHHOM Ipade.

2.8 | B3BemienHble rpadbl. AITOPUTMBI TIOMCKA CPC 6 | OIIK-8 | JIl.1
KpaT4aiiiero myTy Ha B3BeLICHHOM rpade: JlelKkcTpsl, J1.2
bennmana — ®oppa, Jlesura, dnoliga — Yopiuennia, JI3.1
Kpackana. JI3.2

2.9 | JlaboparopHas padora 7. Ilporpammuas peanuzauus | JIP 6 | OIIK-8 |JI2.2
anroputMoB Ha rpadax. [TocTpoeHne ocToOBHOTO epeBa 2.3
myTem o0xona B myOuHy (B mmpuny). [TlocTpoenue J3.1
MaTpULbl KPATYAUIINX Ty TEH.

2.10 | Jlexuus 8. Iludposoii mouck. XemmupoBaHue ¢ Jlek. 4 | OIIK-8 | JI1.1
OTKPBITOHN azipecanueil. Xemnr-(hyHKINUU 7151 OTKPBITOM J1.2
ajpecaluy. XeIHUPOBaHUE APYTUX TAHHBIX. JI3.1
00606mmenus nudposoro novcka. KomouHammm
HECKOJIBKMX METOJIOB: IU(PPOBOH IOUCK U MOKCK B
MIOCJIEIOBATENIbHBIX TAOIUIIAX.

2.11 | lludposoii mouck. XemunpoBaHue ¢ OTKPHITOM CPC 4 | OIIK-8 | JI1.1
anpecarueid. Xeur-pyHKIMU A1 OTKPHITOH agpecaru. J1.2
XemupoBaHue IPyrux AaHHbIX. OO00IICHHS J3.1
udpoBoro noucka. KomOuHaIMu HECKOIBKUX METOJIOB: J3.2
U(PPOBON MOUCK U MOKMCK B MOCIIEA0BATENbHBIX
TabIuIaX.

2.12 | JlaGopaTopHasi padora 8. OO6paboTka cioBaps ¢ JIP 4 | OIIK-8 |JI2.2
BbIceukaMu. Vcrnonbp3oBaHre MHOTOYPOBHEBBIX J2.3
BBICCUEK. JI3.1
IK3aMeH 36 | OIIK-8 | JII.1

J1.2

JI3.1

JI3.2
Hroro 144

4.2. 3aounas popma oOydenmus, S Jjiet (Bcero 252 yaca, u3 HuX 38 4acoB ayAUTOPHBIX)

Kozn Tema u KpaTKoe COJIepKaHUE 3aHITHUS Bun | Kom. | Komne- YMHUO

3aH. 3aH. |9acoB| TEHINH

1 2 3 4 5 6
Kypc 3
Monayab 1 - TunoBbie aJIrOpUTMbI 00pad0TKH JaHHBIX. THNBI JaHHBIX — 36
10 (6 Jlek + 4 I13) yacoB KOHTAKTHOM pa6oThl — 26 yacoB CPC

1.1 | Jlekuust 1.Anroput™Mbl. AHaJIU3 CI0KHOCTH Jlex. 2 | OIIK-8 | JII.1
ajaroputMa. AJTOPUTMBI COPTUPOBKU. PekypcruBHBIE J1.2
anropuTMbl. Peasmsanusi OCHOBHBIX aJrOPUTMOB. JI3.1
1.2 | IlpakTnyeckoe 3anaTHe 1. CocTaBneHue I13 2 | OIIK-8 | JII.1
3¢ (EKTUBHOTO MPOTPAMMHOTO KOj1a. MacCHBBHI. J1.2
Vkazarenu. CBs3b yKa3aTeiaeil 1 MacCUBOB. 2.2
JlnHaMuuecKkue MacCUBBI. YKa3aTeau U mapaMeTphl J2.3
GbYHKIHIA. JI3.1
1.3 | MaccuBsbl. Ykazarenu. CBs3b yKa3zaTelieii 1 MACCHUBOB. CPC 6 | OIIK-8 | JIl.1
JlnHamuuecke MacCUBbI. YKa3aTeau U MapamMeTpsl JI1.2




¢yukuuii. Pabota ¢ ykazatensMu 1 MacCUBaMH B JI3.1
Python. bubnuoteka Ctypes. J13.2

1.4 | Maccussl. Ykazarenu. CBs3b yKa3areseil 1 MacCUBOB. CPC 6 | OIIK-8 | JIl.1
JlnHaMHu4YecKue MacCUBBI. YKa3areiau U IapaMeTphl J1.2
bysknuid. SA3pik C++. JI3.1

1.5 | Jlekums 2. AGctpakTHbie TUIBI JaHHBIX (AT]T). Jlek. 2 OIIK-8 | JI1.1
[Tpumepsl. Co3zganue ATJl. Cnincku. OCHOBHBIE JI1.2
onepauuu. OJHOCB3HBIN criucok. Peannzanus J2.2
OIHOCBS3HBIX CIIMCKOB Ha OCHOBE MaccUBOB. CIIHCKH. JI2.3
OIHOCBS3HBIN CIIUCOK C TUHAMUYECKUM 2.4
pacnpeneneHueM naMsT. J{ByCBs3HBIN CIIUCOK. 3aa4a J3.1
"Word Count"(an¢aBUTHO-4aCTOTHBIN CIIOBAPB). JI3.2

1.6 | IlpakTnyeckoe 3ansitue 2. Coznanue u nemoHcTpanus | I13 2 OIIK-8 | JI1.1
paboTHI abcTpakTHbIX THUIOB  JNaHHBIX  (AT]). J1.2
Peamuzarmuss  3amaun "Word — Count"(andaButHO- J12.2
4acTOTHBIM cnoBapb). PabGora c daiinamu. I[logcuer 2.3
CHUMBOJIOB B CTpOKE C yuyerom peructpa. llomcuer J12.4
IIOJICTPOK B CTPOKE C YYETOM MEPEKPBITUI JI3.1

1.7 Coznanue u JeMOHCTpaIys padoThl a0CTPaKTHBIX CPC 8 OIIK-8 | JI1.1
THUIIOB JaHHBIX Peamusamnug 3agauu "Word Count" JI1.2
(andaBuTHO-UACTOTHBIN ci0Bapb). Pabora ¢ daitnamu.

1.8 | Jlekuus 3. Crek. Ouepenp. Ilonsitne ouepenm c | Jlek. 2 | OIIK-8 | JII.1
npuoputreToM. Peanmuzanus — cTeka Ha CTaTHYECKOM J1.2
MaccuBe.  Peasmsanumss  cTeka Ha JIMHAMHYECKOM J2.2
MaccuBe. Peanmmzanus creka Ha 11a0noHE Kiacca. 2.3
Heramm  peanuzanuu. IlporpamMmuas  peanuzanus J3.1
ouepenu. YaajeHue sJaeMeHTa. YUTeHue sIeMeHTa U3 JI3.2
oyepenu. IlpoBepka Ha mycroty. IlpoBepka Ha
HaIOJIHEHHOCT. Hex. Kyua. JIBomuHas Kyua.

[lognepxanue  ykaszareined Ha  DIEMEHTbl  KYYH.
bunomuaneueie (binomial), neBankue (leftlist) m xoceie
(skew) xyumn.

1.9 | Peanuzanusa nexka ¢ MOMOIIbIO ABYyCBs3HOro cmucka. | CPC 6 OIIK-8 | JI1.1
[Tpumepsl ucnons3zoBanus. [Iporpammuas peannzanus J1.2
ouepeu.

Moayasb 2 - CTpyKTypa JaHHBIX /IepeBO H AIroOpuTMbI Ha JAepeBbsax — 108
14 (4 Jlek+6 JIP+4 113) yacoB KOHTaKkTHOI padoThl — 94 yaca CPC

2.1 | Jekuus 4. XsmupoBanue. llpsmas angpecauus. | Jlek. 2 OIIK-8 | JI1.1
Xo1I-TaONuIIBL. XoMI-(pyHKITUH. Kontpons J1.2
HEeNOCTHOCTH JaHHbIX. Kpunrorpadus.  IlounckoBbie 2.2
CUCTEMBI. YpasieHue K3ueM. Buapl XammpoBaHusl. J2.3

2.2 | lIpakTnyeckoe 3ausTHE 3. I13 2 | OIIK-8 |JI2.2
AnroputMbl  XemupoBaHus JaHHbIX. [locTpoeHue J2.3
GYHKIMA XEMHUPOBAaHUS W AITOPUTMOB XEIIMPOBAHUS JI3.1
JIAaHHBIX, MPU pPELIeHUH 3a4a4 Ha si3bike C++

2.3 | Peanmuzamus anroputMmoB xamupoBanusd. Xemmposanue | CPC | 30 | OIIK-8 | JI1.1
B CTPYKTypE€ [aHHBIX. JIBOliHOE XemupoBaHUE. JI1.2
YHuBepcabHOE X3UIMPOBAHUE. JI3.1

2.4 | JlaGopatopHasi padora 1. Peanmuzanus anroputmos | JIP 2 | OIIK-8 |JI2.2
xammpoBanus. CoctaBnenue xem-tadnun. ITocrpoenue 2.3
Xenr-radnui U3 TekcToBoro (aitma. I[loctpoenue xemi- J3.1
TaOJIMIL ISl 3ape3epBUPOBAHHBIX CJIOB, UCHOIH3YEMOTO JI3.2




SA3BIKA NIPOIrpaMMHUPOBAHUS.

2.5 | Jlekuus 5. JlepeBbs. Tepmunonorus. Bunsl nepesbes. | Jlek. 2 | OIIK-8 | JII.1
PexypcuBHoe ompenenenue nepeBa. OOXoawl epena. JI1.2
bunapHble nepeBbs MOKCKA. JI3.1
CoOanancupoBaHHbIC JiepeBbs. AVL-nepeBbsi. J13.2

2.6 | IlpakTuuyeckoe 3ausiTue 4. I13 2 | OIIK-8 |JI2.2
Peanmuzamuu  kiacca «OWHApHOE JEPEBO  TOMCKAy. JI2.3
bunapubsle nepeBbs mnoucka. Peanusanus anropurMa JI3.1
HOCTPOEHUS] ONTUMAJILHOIO OMHAPHOTO JIepeBa MOUCKA

2.7 | Peammzamuu kmacca «OuHapHoe paepeBo moucka». | CPC | 32 | OIIK-8 | JI1.1
bunapusie nepeBbs norncka. OnTUMalbHbIC OMHAPHBIC JI1.2
JIEpEBbsl MOUCKA. AJTOPUTM IOUCKA ONTHMAJIbHOTO JI3.1
JiepeBa. JI3.2

2.8 | JlabopaTtopHasi pa6Gora 2. Peammszaumm xiacca | JIP 4 | OIIK-8 |JI2.2
«OWHapHOE JepeBO TOWCKa». buHapHBIE nepeBbs J12.3
IIOUCKA. Peanusanus ajaropurma IIOCTPOCHHUS JI3.1
ONTHUMAJIBLHOTO  OWMHApPHOTO  JIepeBa  IMOWCKa  C J13.2
KBaJIpaTUYHBIM BPEMEHEM PaOOTHI.

2.9 | Ilporpammuas peanusauusi AVL-nepeBa. Ymensiienue | CPC | 32 | OIIK-8 | JI1.1
KOJIMYECTBA JIOMOJIHUTENbHOW HH(Opmauuu B AVL- J1.2
JepeBe 10 OByX OHMT Ha BepliuMHY. BbinonHeHue Ha J12.2
CTPOTO THIM3UPOBAHHOM (DYHKIIMOHAIBFHOM  SI3BIKE J2.3
peanuzanuio goOaBneHus B AVL nepeBo Tak, 4TOOBI JI3.1
AVL-nHBapHaHT rapaHTUPOBAJICS TUIHU3ALUEH. JI3.2
3auer OIIK-8 | JI1.1

J1.2
J2.2
J2.3
JI3.1

JI3.2




Kon TeMa u KpaTKO€ COJEpHKAHUE 3aHATUS Bun | Kon. | Komme- YMHUO
3aH. 3aH. |4acoB| TEHLUHU
1 2 3 4 5 6
Moayab 1 - CioxkHble CTPYKTYPbI JaHHBIX — 78
8 (4 Jlexk+4 JIP) yacoB KOHTaKTHOIi padoThbl — 70 yacoB CPC

1.1 | Jlexkuusi 1. KpacHo-uepHble nepeBbsi. CBoiicTBa Jlex. 2 | OIIK-8 | JII.1
KpacHO-4YepHBIX JiepeBbeB. Bpamenue. JlobaBnenue u JI1.2
yaJIeHUe BeplInH. JlepeBO MPOMEKYTKOB. J3.1

1.2 | KpacHo-uepHnbie nepeBbsi. CBOMCTBa KpaCHO-UYEPHBIX CPC | 20 |OIIK-8 |JII1.1
nepeBbeB. Bpamenue. [lo0aBieHne u ynaneHue Jd1.2
BepiuH. [lepeBo npomexxyTkoB. [IporpammHuast J3.1
peanu3aiys KpacHO-UYEpHBIX JIEPEBbEB. JI3.2

1.3 | JlaGoparopnasi padora 1. Ilporpammuas peanuzauus | JIP 2 | OIIK-8 |JI2.2
nepesbeB. JlobaBnenue u ynanenue BepmuH. Co3mganue J2.3
OouHapHoro nepeBa noucka. [louck obpasia B J3.1
OMHApHOM JIepeBe.

1.4 | Jlexuus 2. SPLAY-nepesbst. [Iporieaypsi: splay, Jlek. 2 OIIK-8 | JI1.1
split, merge, find. b-nepeBbs. Bpamienue. JlobaBnenue J1.2
U ynanenue BepiuH. [Ipumenenue. bunomuanbHbie J3.1
nepeBbs ¥ kyun. Kyua @ubonaquu. JI3.2

1.5 | IIporpammuas peanuzanust SPLAY-nepeBses. CPC | 20 | OIIK-8 |JIl.1
OcHoBHble onepanuy. BecnomorarenbHble MpoLeypbl J1.2
IUTsl paboTHI ¢ yKa3aTensiMu Ha poauteneil. [Ipouenypsr: JI3.1
splay, split, merge, find. JI3.2

1.6 | IIporpammuas peanuzanus b-nepesseB. Coznanue CPC| 15 | OIIK-8 |JIl.1
ounapHoro nepesa noucka. [louck oopasia B J1.2
ounapHoM nepeBe. [loacueT konmuyecTBa y37I0B IepeBa. JI3.1
[Toacuer yucna MUCTHEB JiepeBa. Y ajJeHUE BCEX Y3JI0B J3.2
13 OMHAPHOTO JepeBa

1.7 | IIporpamMMHas peann3anus onepauuii Haj CpC | 15 |OIIK-8 |JI1.1
OMHOMMANIBHBIMU JIepeBbsIMU. Peanuzanus onepanuu J1.2
(GbopMupOBaHUs Ky4d U3 MHOYKECTBA 3JIEMEHTOB. JI3.1
Busyanusanus Kyuu Ipy BIIIOJHEHUH ONIEPALIUN. J13.2

1.8 | JlabopaTopnasi padora 2. Ilporpammuas peanuzamus | JIP 2 | OIIK-8 |JI2.2
SPLAY-nepeBseB. IlocTpoenue OBYX KOPPEKTHBIX .3
JepeBa TOHMCKA, MOCTPOCHHBIE HA OJHOM M TOM K€ J13.1
MHOXECTBE KITIouei apyr u3 apyra
MOCJIEIOBATENBHOCTHIO TOBOPOTOB.

Monayab 2 — CTpyKTYpbl B3aMMOCBSI3AHHBIX 3JIEMEHTOB — 21
6 (2 JIex+4 JIP) yacoB KOHTaKTHOI1 padoThl — 15 yaco CPC

2.1 | Jlekums 3. I'pa¢sl. Onucanue. OcHoBHBIE MOHATUSA U | Jlek. 2 | OIIK-8 | JII.1
BubI rpados. 3amaun Ha rpadax. MakcuManbHOe J1.2
JIEpEBO U LIMKJIOMAaTH4YeCKoe Yncio. CUCTEMBI JI3.1
HerepeceKarmuxcs MHOKecTB. OCHOBHBIE CBOMCTBA.

2.2 | I'padpl. Onucanue. OCHOBHbIE MOHATUS U BUIBI CPC| 5 |OIIK-8 |JIl.1
rpadoB. 3anauun Ha rpadax. MakcuManbHOE IEPEBO U J1.2
LUKJIOMaTndeckoe yucio. Teopema Pamces. JI3.1
H3omopdusm rpados. JI3.2

2.3 | JlabopatopHas pa6ora 3. 3anauu Ha rpadax. JIP 2 | OIIK-8 |JI2.2
[TocTpoenue marpuisl cmexxHocTu. [loctpoenue J2.3
MaTpPUIIbl MHIHUJICHLIHMN. JI3.1

2.4 | CucremMbl HeTIepeCeKarOIUXCsl MHOKECTB. OCHOBHEBIC CPC | 10 | OIIK-8 | JII.1
CBOIicTBa U oneparuu. Peanuzaiys Ha OCHOBE CIICKOB J1.2
(unu maccuBa). Peannsanus Ha OCHOBe Jieca. JI3.1




Onepauuy HaJ YaCTUYHO YIOPSAI0YECHHBIMU JI3.2
MHOYKECTBAMHU.
2.5 | JlaboparopHas pabora 4. Peanu3zanus c JIP 2 | OIIK-8 |JI2.2
HCIIOJIb30BaHUEM CIIUCKOB. [locTpoeHNE CITUCKOB CBA3H. 2.3
ITocTpoenue nepeuneit pedep. JI3.1
IK3aMeH 9
Hroro 252
5. YuebHo-MeTOoaMUYeCcKOEe M HH(POPMALMOHHOE 0O0ecnieYeHHe TUCIUIINHBI
5.1 Pexomenayemasi iuteparypa
5.1.1. OcHoBHasi 1MTEpPaTypa
Kox ABTOpHI, 3araaBme H3pareascrTBo, Koo
COCTABHUTEJIN rojg
T. O. Cynnyxoga, CTpYKTYpBI M alITOPUTMBI Mocksa, CapaToB:
JI1.1 | I'. B. BansikuHa. KOMITBIOTEPHOH 00paOOTKH JaHHBIX: UHTYUT, Aii [1u Ap 21
y4ueOHOE mocobme Menmna, 2020
I'. C. lBanoga, Br16op anroputmMoB 00paboTKH HaHHEIX, | MockBa: MI'TY umenun
T.H. HuuymikuHa, TECTUPOBAHKE U MOBBIIIECHNUE KAYECTBA H.3. baymana, 2020
J1.2 22
E. K. Ilyrayes. IporpamMM: y4eOHO-METOIUIeCKOe
nocodue
5.1.2 JlonoJHUTe/ILHAA JTUTEPATYypa
Kox ABTOPpBI, 3araaBme H3parenncrTBoO, Koo
COCTABHUTEJIU rojg
B. T. KopHuenko, Peanusanus anroputMoB 06paboTKH Mockaa: Aii [lu Ap Menwua,
J12.1 | C. A. Edumos JTaHHBIX B IPOTOKOJIAaX CETEeH CBA3ZU: 2025 23
yaeOHOoe nocodue
}0.M. MapTsIHIOK CTpyKTypHI B aITOPUTMBI Tyma: TI'TIY nmenn JI.H.
KOMIBIOTEPHOM 00pabOTKHU TaHHBIX: Toncroro, 2021.
J2.2 24
y4eOHO-MeToAnYecKoe nocodue s
TIPOBEICHMSI TAOOPATOPHBIX PaboT
C.B. 3acopuH, CTpyKTypHI U allTOPUTMBI Mocksa: KYPC, 2024
O.A. JlomreBa. KOMITBIOTEPHOH 00paOOTKH JaHHBIX:
J2.3 . 95
71a00paTOPHBIN MPAKTUKYM: yueOHOe
nocodue
M.M. Bonkos IIpakTHKyM 10 AMCLMILINHE! MockBa: MTYCH, 2016
2.4 CTpyKTYpBI 1 alITOPUTMBI 00pabOTKU 26
JAHHBIX
5.1.3 YueOHO-MeTOANYECKOE 00ecTIeyeHue
Kox ABTOpBI, 3araaBme H3parenncrTBoO, Koo
COCTABHUTEJIU roja
JoGsero ILB., YuebHoe mocoOue I IPOBEICHUS
71a00paTOPHBIX PA0OT MO AUCITUTLINHE PocroB-na-Jlony, CK®
JI3.1 | Ulep6ans O.I'., " 27
TexHOIIOrNH S3BIKOB MTYCH, 2019 .
IlepOans 1.B. "
IPOTPaMMHUPOBAHNUS
3.2 B.B. JlannoBckuit AnTOopuTMBI 00pa0OTKH TaHHBIX: Hosocubupck: HI'TY, 2018 98
' yuebHoe nocobue
5.2 DjiekTpoHHBbIE 00pa30BaTeJbHbIE PeCyPChl
91 https://www.iprbookshop.ru/89476.html
32 https://www.iprbookshop.ru/115309.html

33

https://www.iprbookshop.ru/149941.html



https://www.iprbookshop.ru/89476.html
https://www.iprbookshop.ru/115309.html
https://www.iprbookshop.ru/149941.html

D4 https://www.iprbookshop.ru/119695.html
35 https://www.iprbookshop.ru/144822.html
D6 https://www.iprbookshop.ru/61551.html
7 https://elib.mtuci.ru/view.php?book id=170030
98 https://www.iprbookshop.ru/91316.html
5.3 UndopMannoHHO-CIPABOYHBbIE CHCTEMBI B Mpo(deccuoHATbHBIE 0a3bl JAHHBIX
5.3.1 | Koncynbrant ITmtoc — https://www.consultant.ru/
5.3.2 | I'apanT — https://www.garant.ru/
5.3.3 | Koncopuuym Konekce — https://docs.cntd.ru/
5.3.4 | Hayunas snextponnas 6ubnuoreka — https://www.elibrary.ru/
535 [Ipodeccuonanpras 06a3za nanapix: OenepanbHbIi mopTan «Poccuiickoe oOpa3oBaHue:
[DnexTpoHHBIi pecypc]| — Pesxkxum gocryma: http://www.edu.ru/ (OTKpBITBIH JOCTYT)
536 [Tpodeccuonanpras 06a3za nanupIx: OenepaabHBIN HEHTP HH@QpMauHOHHo-06pasoBaTenLHHx
pecypcoB: [DnekTponHsIii pecypc] — Pesxxum moctyna: http://fcior.edu.ru/ (OTKpBITHIN 10OCTYI)
5.4 IlporpaMmMHOe o0ecrieYeHue
I1.1 | CodeBlocks Cpena mporpammupoBanust Ha si3bike C/C++
I1.2 | IDLE Cpena nporpamMmmupoBanus Ha s3eike Python
I1.3 | LibreOffice KpoccrmatdopmeHHbIii, CBOOOIHO pacpOCTpaHsIeMblii OPHUCHBIN MaKeT
I1.4 | Sunexc 6paysep
I1.6 | AutuBupyc Kacnepckoro

6. MaTrepuaibHO-TEXHHYECKOe o0ecredeHne I CHUIITHHbI

6.1 MTO j1eKIIMOHHBIX 3aHATHH

1

JlexumoHHas ayiuTopus, ocHalleHHas npoektopoM, I1K (HoyTOykom), skpaHoM

6.2 MTO 1a060paTOpHBIX PA0OT U NMPAKTHYECKUX 3AHATHIA

1

Y4eOHbIE ayauTOpUH, OOOPYJOBaHHBIE KOMIBIOTEPHOH TEXHUKOH, C BO3MOXKHOCTHIO
noJKJtoueHus K ceth «IuTepHer», u odecredyeHreM 10CcTyna B 3JIEKTPOHHYI0 HH(OPMaLlMOHHO-
oOpazoBatenpHyio cpeny CKO® MTYCU

6.3 MTO py6eskHBIX KOHTPOJIEI, 324€TOB, IK3AMEHOB

1

VYuebHbIC aynuTOpHH, OOOpPYJOBaHHBIE KOMIIBIOTEPHOW TEXHHUKOW, C BO3MOXHOCTHIO
NoJKIIIoUeHus K cetu «IHTepHeT», u o0ecrieyeHreM JOCTyIa B 3JEKTPOHHYIO HH()OPMAITHOHHO-
obpasoBarenbHyto cpenry CKO MTYCHU

6.4 MTO camocTosiTeIbHOI Pa00THI 00Y4AIOIIMXCH

1

[Tomernenue 1151 cCaMOCTOSTENHHOM PaOOTHI 0O0YJAIOIITUXCS OCHAIIICHO KOMITBIOTEPHON TEXHUKOM
C BO3MOXKHOCTBIO TMOJKIIIOUYEHHUSI K ceTh MHTepHEeT U oOecredeHneM J10CTyNa B AIIEKTPOHHYIO
nHdopmaInmoHHo-00pazoBaTenbHyI0 cpenry CKO MTYCHU

7. OueHOYHBbIe MaTepUAJIbI

OHGHO‘-IHI)IG MaTcepualbl U IICPECUCHL BUAOB OLICHOYHBIX CPCACTB TCKYUICTO KOHTPOJIA U HpOMeH(YTOqHOﬁ
aTTCCTAllUU NNPCACTABJICHLI B HpI/IJ'IO)I(eHI/II/I 1 x pa60qel71 IporpamMme TUCHUILINHBI.

8. Meroanyeckue peKOMEHAALUMHU MO OCBOECHHUIO U CIIUTIIMHBI

MeTtoanueckue PECKOMCHIAAINHU 110 OCBOCHUIO JUCHUILINHBI IIPEACTABJICHLL B HpI/IJ'IO)KeHI/II/I 2K pa6oqel71
nporpaMmme qUCHUIIINHBI.



https://www.iprbookshop.ru/119695.html
https://www.iprbookshop.ru/144822.html
https://www.iprbookshop.ru/61551.html
https://elib.mtuci.ru/view.php?book_id=170030
https://www.iprbookshop.ru/91316.html

9. OcobeHHOCTH peasu3aluy JUCHUIIUHBI (MOAYJIs1) PH 00y4eHUH
HHBAJH/I0B U JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

Pabouas mporpamMMa JTUCIHMITIHMHBI (MOIYJIs) IPH HEOOXOAUMOCTH MOXKET OBITh aJalTUPOBaHA
Ju1st o0ydeHust (B TOM YHCIie C MPUMEHEHUEM IUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHI) JIUIL C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH  3JI0pOBbs, HMHBamuA0B. Jlns sToro Tpedyercs 3asBICHUE
o0yyaromuxcsl, ABISAIOMIMXCS JIMIAMH C OIPaHMYEHHBIMH BO3MOXXHOCTSMH 3/I0POBbsl, WHBAJIUIAMH,
WINM UX 3aKOHHBIX MPEACTAaBUTENCH U PEKOMEHIAIUH TICUX0JI0r0-MeINKO-TIearornuecKOi KOMUCCHUH.
IIpu 0OyueHuu auLl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbsl YUUTBIBAIOTCS UX MHUBUAYaJIbHbIE
ncuxodusnueckue ocodeHHocTH. OO0ydeHne MHBAIUAOB OCYIIECTBIISCTCS TaKKE€ B COOTBETCTBUU C
MHAMBUAYATbHON IpOrpaMMoN peabuauTanuy nHBaiduaa (Ipyu HAIUYUN).

Js Ui ¢ HapylIeHHMEeM CciIyXa BO3MOXKHO IpelocTaBieHHe yueOHOM wuHdopManuu B
BU3yaJIbHOU (opMe (KpaTKUW KOHCIEKT JICKIMW; TEKCThl 3a/JlaHui, HanedyaTaHHbIC YBEIMYECHHBIM
mpupTOM), Ha AYAUTOPHBIX 3aHATUSAX JOMYCKaeTcsl MpPHUCYTCTBUE ACCUCTEHTa, a TaKkke
CYPIOTIEPEBOIUKOB M TU(IIOCYPIOTIEPEBOIINKOB.

Texkymmii KOHTPOJIb YCHEBAEMOCTH OCYLIECTBISETCS B HMUCbMEHHOW (opme: oOydarouruiics
MMCbMEHHO OTBEYAET Ha BOIIPOCHI, IMCbMEHHO BBIMOJIHAET MPAKTUYECKUE 3aJaHUSl.

Hoknan (pedepaT) Takke MOXKET OBITH NPEICTaBICH B MUCBMEHHOW (opme, mMpu 3TOM
TpeOOBaHUS K COJEP)KAHUIO OCTAIOTCS TEMH K€, a TpeOOBAaHMSA K KAaueCTBY M3JIOKEHUS MaTepuaia
(MOHATHOCTh, KauecTBO pEYH, B3aUMOJEHCTBME C ayJuTopuedl W T. J.) 3aMEHSAIOTCS Ha
COOTBETCTBYIOIME TPeOOBaHUS, MPEABSIBISIEMbIE K NMUCBMEHHBIM padoTaM (KadecTBO O(GOpPMIICHUS
TEKCTa U CIHUCKA JIUTEPATYphl, TPAMOTHOCTb, HAJTMUNE WJUTIOCTPALIMOHHBIX MaT€pPHUajoB U T.1.).

[IpoMexyTouHas aTTecTauus Ui JHI C HapyILIEHUSAMU CiIyXa MPOBOJUTCS B MHCbMEHHOU
¢dopme, MpU STOM HCHOIB3YIOTCA O0OLIMe KpuTepuu oleHuBaHus. Ilpu HeoOXoauMocTH Bpems
MIOJITOTOBKU K OTBETY MOKET OBITh YBEJIMYEHO.

JUnst I ¢ HapylIEHUEeM 3pEHus JIOMyCKaeTcs ayAuaibHOEe MpPEeJoCTaBlIeHUEe MHpOpMaluu, a
TaKX€ HCIOJh30BAHME HA ayJWTOPHBIX 3aHATHUSAX 3BYKO3AIHMCHIBAIOIIUX YCTPOWCTB (IMKTO(POHOB U
T.1.). Jlomyckaercs mpuCyTCTBUE Ha 3aHATHAX ACCHCTEHTa (IIOMOILIHHUKA), OKa3bIBAIOILEro
oOy4aromuMcss He00X0JUMYI0 TEXHUUECKYIO TOMOIIb.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B YCTHOU opMme.

[Ipu npoBeneHNH TPOMEKYTOUHOM aTTeCTalluy JUIsl JIML C HApyLIEHUEM 3pEHUsI TECTUPOBAHHE
MOJKeT OBITh 3AMEHEHO Ha YCTHOE COOeceJ0BaHUE 110 BOIPOCAM.

JUis a1 ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSIMU 37I0pOBbSl, MMEIOIIMX HAPYIIEHUS OIOPHO-
JIBUTATENILHOTO amlapaTa, Ha ayAUTOPHBIX 3aHATHUSX, a TAaKXKe MPH MPOBEJCHUN HPOLEIYp TEKYIIEro
KOHTpOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTali MOTYT OBITh IPEIOCTaBIEHBl HEOOXOIUMBbIE
TEXHUYECKHE CpeACTBa (MEePCOHAIBHBIA KOMIIBIOTEP, HOYTOYK WIM APYro TapKeT); IOIMycKaeTcs
MIPUCYTCTBUE ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBAIOIIETO 00YUYAIOMIMMCSI HEOOXOIUMYIO TEXHUIECKYIO
noMoIlb (3aHATh pabouee MecTo, MEPeBUraThCsl MO AyAMTOPUH, MPOUYMUTATh 3aJaHUE, OPOPMHTH
OTBET, OOIAThCS C MPETOJaBaTEIEM).



10. lonosiHenust 1 u3MmeHenusi B Padoueii nporpamme

JIucr akryanu3anum padoyeil mporpaMMbl U CIUILIHHbBI
«b1.0.30 CTpyKTYpBI H 2ITOPUTMBI 00PA0OTKH JAHHBIX)
JIA ucnoJib3oBanus B 20 /20 Y4eOHOM roay

Yr1Bepxaaro
3aMm. qupekropa o YP

« » 20 r.

Hanpasnenue: 09.03.01. MndopmaTrka 1 BEIMUCTUTENbHAS TEXHUKA
[Tpoduns: MckyccTBEeHHBIN HHTEIUIEKT M MAIIMHHOE 00y4YeHHe
®dopma 00yueHus: OYHas, 3a09Has

(Bo3moodicHbl ciedyrowue eapuanmol):

a) PabGouas mporpamma aeiicTByeT 6€3 N3MEHECHHIA.
0) B pabouyto nmporpamMmy BHOCSITCS CIEAYIONTNE H3MEHEHHS:

PazpaboTunk (u):

(®UO, yueHas CTENEHb, yUEHOE 3BaHUE)
« » 20 1.

Pabouast mporpamma nepecMoTpeHa 1 0100peHa Ha 3aceJaHuU Kadeapsl

IIporokom Ne OT «__ » 20 r.

3aBenyroumii kadenpoit




IIpuiaoxenne 1

OlIeHO‘lHLIe MaTepHaJIbI IJISI MPOBECACHUSA TCKYIIECI0 KOHTPOJIA U
HpOMe)l(yTOqHOﬁ aTrTeCTallui 1o IMCIHUIJINHE

1. OneHoYHbIe MaTEePHAJIBI IJIs1 IPOBeIeHUs IPOMEKYTOYHOMH aTTeCTALMH M0 TUCIUIITTUHE

1.1 Illxas1a oneHMBAHUS KOMIIETEH NI

[IIxaja oneHUBAaHUA KOMIIETEHIU I

Onenka YpoBeHb 0CBOCHUA Kpurepun onenuBanus
KOMIIETeHIIUH
«OTIn4HO» Boicokuil ypoBeHb OO0yuaroluiics NoKa3bIBaeT BCECTOPOHHEE,

CHUCTEeMATHUYECKOE U IIyOOKOEe 3HAHUE OCHOBHOTO U
JIOTIOTHUTEILHOTO y4eOHOT0 MaTepHana, 1aeT MoJIHbIE,
npodeccuoHaNbHBIE U TPAMOTHBIE OTBETHI Ha
MOCTaBJIEHHBIE BOIPOCHI, YTO CBUAETEILCTBYET 00
OCBOCHHUHU 00yYaOIUMCS B3aUMOCBSI3H OCHOBHBIX
MOHATUHN AUCUUIUIMHBL, YCBOUJ OCHOBHYIO U 3HAKOM C
JIOITOJTHUTEIIbHON PEKOMEHOBAHHOM JINTEPATYPOM;
MIPOSIBIISIET TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHUH,
W3TI0’)KEHUU U MCTIOJIB30BAHUH YI€OHO-ITPOTPAMMHOTO
Marepuaia.

«Xopomo» [ToBpiIeHHBIN ypoBeHb | OOyuarouuiics MoKa3bpIBaeT AOCTATOYHBIA YPOBEHb
3HAHUSI OCHOBHOTO U JIOTIOJIHUTENILHOTO y4eOHOTo
Marepuana, 1aeT B L[eJIOM IPaMOTHBIE OTBETHI HA
MIOCTaBJIEHHBIE BOIIPOCHI, UTO CBUAETENBCTBYET 00
OCBOEHHHU 00YyYarolUMCs B3aUMOCBSI3H OCHOBHBIX
MOHATHNA JUCLMIUIMHBL, YCBOWJI OCHOBHYIO M 3HAKOM C
JIOTIOJIHUTEIIbHOM PEKOMEHIOBAHHON JIUTEPATYPOH.
Jlonyckaer He CyIIeCTBEHHBIE IOTPEIIHOCTH B OTBETAX,
ycTpaHsieT ux 6e3 MOMOIIHY NpenoaBaTesl.

«Y 10BNETBO- [Toporosslif ypoBeHb OO0yuaromuiicst IeMOHCTPUPYET 3HAHHE OCHOBHOTO
PUTCIIBHO» y‘-I€6HOFO Marcpurajia B MUHUMAJIBHOM 06’I)CMC,
HEOOXOIUMOM JTsI TANbHEWIeH y4eObl; B IIeIOM
OTBCYACT HA MMOCTABJICHHBIC BOIIPOCHI, JOITYCKasA HE
MPUHIIUIIAATBHBIE OITUOKHU; 3HAKOM C OCHOBHOM
nutepatypoil. JJomyckaeTr ommOKku B OTBETaxX
Pa3IMYHOTO YPOBHSI, KOTOPBIE UCIIPABIIAET MOCTIE
HaBOOAIIUX BOIIPOCOB U MO PYKOBOACTBOM

npenoaaBaTes.
«HeynoBneTBo- MuHUMATBHBINA OOyuaromuiicsi 0OOHapyKMBAET CYIIECTBECHHBIC
PUTEIBEHOY YpOBEHB HE IOCTUTHYT | MPOOEJNBI B 3HAHUSX OCHOBHOTO YU4E€OHO-TIPOrPAMMHOTO

MaTepuaia, JOIMyCTUBIIEMY IPUHLIUITNATIbHBIE OLIHOKU
B BBITNIOJTHEHUH, ITPEYyCMOTPEHHBIX IPOTPAMMOH,
3a/IaHN; HE 3HAKOM C PEKOMEHIOBAaHHOM JINTEpaTypoH,
HE MOXKET MCIIPaBUTh JOMYIICHHbIE OIIUOKH.

Kak npaBuio, OLleHKa «HEYIOBIECTBOPUTEIbHOY
CTaBUTCS 00YYArOIUMCS, KOTOPbIE HE MOTYT
IPOJOKUTH 00YUEHHUE I MPUCTYIUTh K
npodecCHOHATIBLHOM J1eATeIbHOCTH 110 OKOHYaHUH By3a
0€3 TONOJHUTENbHBIX 3aHATUN IO COOTBETCTBYIOIIEH




IYCHUILIINHE.




1.2 Iloka3aTeyin, KpUTEPHUHU U IIKAJIbI OLEHNBAHUA KOMIIETEH Uil
1.2.1 Iloka3aTe/iu, KpUTEPUH U MIKAJIbI OLEHUBAHUS KOMIIETEHIIMI 1JIA 04HOI opMbI

o0yuenusi (OPO)

TToka3aTen KoMIeTeHIIUH

Kpurtepun
OlIeHMBAHMS

Mlxana
OLICHUBAHUSA

OIIK-8: Cnoco0eH pa3padaTbiBaTh aJIrOPUTMBI U IPOrPaMMbl, IPUTOAHbIE

AJISl MPAKTHYECKOIo NIPUMECHECHUSA

3Hath:
OCHOBHBIE SI3bIKH TPOTPAMMHUPOBAHUS H S3bIKH KontposnbHast Mopuyns 1
paboTHI ¢ 0a3aMu TaHHBIX; pabota 0+15
OTIEpallMOHHBIE CUCTEMBI U 000JIOUKH; «HeynoBneTBoputensao» - 0-7
«Y noBnerBoputenbpHOY - 8-10
«Xopormo» - 11-12
«Otmmanoy - 13-15
COBpEMEHHBIE CPEeIbI pa3paboTKu KoHntponbsHas Monyns 2
MIPOrpaMMHOI0 00eCIeueHUsI. pabota 0+15
«HeynosnerBopurenpao» - 0-7
«Y OBIETBOPUTEILHOY - 8-10
«Xopomo» - 11-12
«Otmuanoy - 13-15
Ymers:
COCTABJISITh AJITOPUTMBI; JlaGopatopHas Monyns 1
MHCATh ¥ OTIAXUBATh KOJIbI HA SI3bIKE pabora 1 0+5
MIpOrpaMMHUPOBAHMSI; [IpakTrueckue «HeynosnerBopurenpao» - 0-2
3agATHS 1-2 «Y TOBJICTBOPUTETHLHOY - 3
«Xoporio» - 4
«OtmuaHOY - 5
TECTHPOBATh PA0OTOCHIOCOOHOCTH POTPAMMBI; JlaboparopHas Monyis 2
HHTErPUPOBATH IPOrpaMMHBIE MOIYJIU. paborta 4 0+7
[pakTuueckue «HeynosaerBopurenpaoy» - 0-2
3aHATHA 5-6 «Y TOBIIETBOPUTENHHOY - 3
«Xoporro» - 4-5
«Ot1uaHo» - 6-7
Baagers:
SI3BIKOM TIPOTPaMMHPOBAHHS, JlaGoparopHsbie Moayns 1
paboTs! 2-3 0+5
[IpakTrueckue «HeynoenerBopurenbaoy - 0-2

3agsaTus 3-4

«Y TOBIIETBOPUTENHHOY - 3
«Xopormro» - 4
«Ot1iaHO» - 5

METOAAMHU OTJIAAKHU U TECTUPOBAHUS JlaGoparopHas Monyns 2
paboToCcIIOCOOHOCTH MPOTPaMMBI. pabora 5 0+7
[IpakTrueckoe «HeynosnetBopurenpHO» - 0-2
3aHsTHE 1 «Y IOBJIETBOPUTEIILHOY - 3
«Xopomo» - 4-5
«Otamanoy - 6-7
3auer 0-100

«He 3aureno» - 0-40
«3aureno» - 41-100




1.2.2 Iloka3aTe/ iy, KpUTEPHHU U HIKAJIbI OLleHUBAHUS KOMIIETEHIUI 17151 04YHOH (popMBbI

o0yuenusi (O®O)

Iloka3aTey KOMIIETEHIIHH

Kpurepun
OLICHMBAHHSA

Mlkana
OLICHUBAHUSA

OIIK-8: CnocobeH pa3padaTbiBaTh aJrOPUTMBbI U IPOrPaMMbl, IPUTOAHbIE

JJIA MPAKTHYIECKOr0 MpUMEHCHUSA

3HATH:

OCHOBHBIC SI3BIKU MPOTPAMMUPOBAHUS U SI3BIKH
paboTsI ¢ 0a3aMu TaHHBIX;
oreparoOHHbIE CHCTEMBI U 00O0JIOUKH;

Kontponpshas
pabora

Mogyns 1

0+10
«HeynosnerBoputensao» - 0-3
«Y TOBIIETBOPUTENEHOY - 4-5
«Xoporoy - 6-7

«Otanunoy - 8-10

COBpPEMEHHEIE Cpellbl pa3padoTKU
MIPOTPaMMHOT0 O0ecieueHHsI.

KonTponbsnas
pabota

Monyns 2

0+10
«HeynosnerBopurenpHO» - 0-3
«Y IOBIETBOPUTEIBHOY - 4-5
«Xoporo» - 6-7

«Otmmanoy - 8-10

YMmerTn:

COCTaBJIATH aJTOPUTMBL;
[McaTh U OTIAXKUBATh KOJBI HA S3bIKE
MPOTPaMMHUPOBAHUS;

JlaGoparopHbie
pabotsr 1-2

Monyns 1

0+10
«HeynmosnerBopurenpHO» - 0-3
«Y TOBNETBOPUTENBHOY - 4-5
«Xopomo» - 6-7

«Otmmanoy - 8-10

TECTHPOBATH Pa0OTOCTIOCOOHOCTD MTPOTPAMMEIL
HWHTETPUPOBAThH MPOTPAMMHEIC MOJTYJIH.

JlaboparopHsie
paboTer 5-6

Moy 2

0+10
«HeynosnerBopurenpaoy - 0-3
«Y OBIETBOPUTETHLHOY - 4-5
«Xopomo» - 6-7

«Otauuanoy - 8-10

Biaagern:

SI3BIKOM IIPOTrpaMMHPOBAHNA;

JlaGopaTopHsie
pabotsr 3-4

Monayns 1

0+10
«HeynosnerBopurenpaoy - 0-3
«Y IOBIETBOPUTETHLHOY - 4-5
«Xopomoy - 6-7

«Otmuanoy - 8-10

METOAAaMH OTJIQJAKH U TECTHPOBAHUS
PpaboTOCIIOCOOHOCTH MTPOTPAMMBI.

JlaboparopHsbie
paboTs! 7-8

Mogyns 2

0+10
«HeynosnerBoputensao» - 0-3
«Y IOBIETBOPUTENBHOY - 4-5
«Xoporoy - 6-7

«Otnuynoy - 8-10

DK3aMeH

0-100

«HeynosnerBopurensro» - 0-40
«VY noBueTBOpUTEIHHOY - 41-60
«Xopomo» - 61-80

«Otmuanoy - 81-100




1.2.3 Iloka3aTe/u, KPpUTEPUH M HIKAJIbI OLCHUBAHUA KOMIIETeHIMH /151 32049HOI (pOpMBI

o0yuenus (3P0)

Iloka3aTey KOMIIETEHIIHH

Kpurepun
OLICHMBAHHSA

Mlkana
OLICHUBAHUSA

OIIK-8: CnocobeH pa3padaTbiBaTh aJrOPUTMBbI U IPOrPaMMbl, IPUTOAHbIE

JJIA MPAKTHYIECKOTr0 MPpUMECHCHUSA

3HaTh:

OCHOBHBIC SI3BIKU MPOTPAMMUPOBAHUS U SI3BIKH KonrtponbHas Monyas 1

paboTsI ¢ 0a3aMu TaHHBIX; pabora 0+20

OIEpaLMOHHEIE CHCTEMBI M 000JIOUKH; «Heynosnersopurensnoy» - 0-13
«Y OBIIETBOPUTENBHOY - 14-15
«Xopomro» - 16-17
«Otauanoy - 18-20

COBpPEMEHHEIE Cpelibl pa3padoTKU KonTponbsnas Monmyis 2

MIPOrpaMMHOT0 00ecreueHusl. pabota 0+10
«HeynoBneTBoputenbHO» - 0-3
«Y IOBIETBOPUTENBHOY - 4-5
«Xopormro» - 6-7
«Otiuanoy - 8-10

Ymern:

COCTaBJISITh aJrOPUTMBL; [IpakTrueckoe Moayns 1

[IACATh U OTIAXUBATh KOABL HA SI3bIKE 3aHATHE 1 0+15

MIpOrpaMMHUPOBAHUS; «HeynoBnerBopureiabHo» - 5-7
«Y noBnerBopuTenbpHOY - 8-10
«Xopormo» - 11-12
«Otmmanoy - 13-15

TECTHPOBATH Pa0OTOCTIOCOOHOCTD MTPOTPAMMEI; ITpakTyeckue Monyns 2

3aHATHSA 3-4 0+10

MHTETPUPOBATH MTPOTPAMMHBIE MOYJIH.

«HeynosnetBopurenpHO» - 0-3
«Y TOBIIETBOPUTENBHOY - 4-5
«Xopomo» - 6-7

«Otmuanoy - 8-10

Baaners:
S3BIKOM NIPOTrPaMMUPOBAHMS; IIpakTnueckoe Monyns 1
3aHATHE 2 0+15
«HeynoBnerBopurenpHoO» - 5-7
«Y noBieTBOpUTENHEHOY - 8-10
«Xopomo» - 11-12
«Otmuanoy - 13-15
METOJIaMHU OTJIaIK! U TECTUPOBAHUS JlaGoparopHsie Momyns 2
PpaboTOCIIOCOOHOCTH MTPOTPAMMBI. pabotsr 1-2 0+10
«HeynosnerBoputensao» - 0-3
«Y TOBIIETBOPUTENBEHOY - 4-5
«Xoporro» - 6-7
«Otmuanoy - 8-10
3auer 0-100

«He 3aureno» - 0-40
«3aureno» - 41-100

1.2.3 Tloka3are/u, KpUTEPHH M HIKAJIbI OLCHUBAHUS KOMIIETCHIMI VI 3204HOI (DOPMBI

o0yuenus (3P0O)
Kpurepun HIxkana
IToka3aTey KOMIIETEHIIHH
OLICHUBAHHUSA OLICHUBAHHUSA




OIIK-8: Cnoco0en pa3padaTbiBaTh aJIrOPUTMBI U IPOrPaMMbl, IPUTOAHbIE

AJIS MPAKTHYECKOIo NIPUMCHECHUSA

3HATh:

—  OCHOBHBIC SI3bIKH IPOTPAMMHPOBAHUS H S3bIKH
paboThl ¢ 6a3amMu TaHHBIX;
- OIICPAIMOHHBIC CUCTEMBI U O6OJ'IO'—IKI/I;

KoHntponbsHas
pabora

Monyns 1

0+10
«HeynosnerBopurenpaoy - 0-3
«Y TOBNETBOPUTENBHOY - 4-5
«Xopomo» - 6-7

«Otnuynoy - 8-10

—  COBpEMEHHBIC Cpelibl pa3pabOTKU
MIPOTPaAMMHOTO O0ECIICUCHUIS.

KonTponrsHas
pabora

Monayns 2

0+10
«HeynosnerBoputensao» - 0-3
«Y TOBIIETBOPUTENHEHOY - 4-5
«Xopomoy - 6-7

«Ot1imunHOY - 8-10

YMmeTh:

—  COCTaBIISITh aJITOPUTMBI,
— MHUCaTh U OTIAXKUBATh KOJIBI HA S3BIKES
MIPOTPaMMHUPOBAHMUS;

JlaboparopHas
pabora 1

Mogyns 1

0+20

«HeynosnerBoputensHo» - 11-13
«Y ToBIETBOPUTENHHOY - 14-15
«Xopormro» - 16-17

«Otanunoy - 18-20

—  TeCTHUPOBATh PAbOTOCIIOCOOHOCTH MIPOTPAMMBI;
—  HHTETrpUpOBaTh MPOrpaMMHBIE MOTYJIIH.

JlaGoparopHas
pabota 3

Monyns 2

0+20

«HeynoenerBoputensHo» - 11-13
«Y noBneTBopUTEIbHOY - 14-15
«Xoporro» - 16-17

«Otnnyno» - 18-20

Baagern:

—  SI3bIKOM IIPOIPaMMHUPOBAHUS;

JlaGoparopHas
pabota 2

Mogyns 1

0+20

«HeynmosnerBopurenpHO» - 11-13
«Y noBneTBOpUTENBHOY - 14-15
«Xoporo» - 16-17

«Otamanoy - 18-20

— MeTOJaMH OTJIAIKU M TECTHPOBAHUS
paboTOCIOCOOHOCTH MPOTPAMMBI.

JlaboparopHas
pabora 4

Monynsb 2

0+20

«HeynoBnerBopurenpao» - 11-13
«Y noBieTBOPUTEIRHOY - 14-15
«Xopomo» - 16-17

«Otnmanoy - 18-20

OK3aMeH

0-100

«HeynosnerBopurensao» - 0-40
«Y noBnerBopuTeIbHOY - 41-60
«Xoporo» - 61-80

«Otnuyso» - 81-100

1.3 OHeHO'{HLIe MaTepHuajbl: TANMOBbIC KOHTPOJIbHbBIC 3aIaHUS, HHbIC MaTECPHUAJIbI

1.3.1.1 Ouenounvie mamepuanwt onsa ounoii popmor o6yuenus (OPO)

Mopnyas 1 (50 6an10B):

Monynbs comepXutT 4 NeKIMOHHBIX 3aHATHS, 4 TpakTHUUeCKuX H 3 J1ab0paTOpPHBIX pPabOTHI.
3HaHHWe JIEKIIMOHHOTO MaTepHalia OILEHWBAETCS MO KOHTPOJILHON paboTe, COCTOAIIeH H3 JBYX
BOIIPOCOB, MAaKCHMAaJIbHOE KOJMYECTBO OajyloB 3a KOHTPOJIBHYIO paboTy cocrtaBiser 15. 3a




BBITIOJTHEHHBIC U 3alUIICHHBIC MPAKTUICCKUE U TAOOPATOPHBIE 3aHATHS CTYICHT TOIyYaeT MAKCUMYM
35 6amnoB. Ob1Iee MaKCUMaTbHOE KOJIMYECTBO OalIoB 3a MOAYJb 1 coctaBnser 50 6amios.

Bonpocs 1Jist KOHTpoabHOIT padoTsl (OITK-8):
UTo Takoe CI0KHOCTh alropuTMa?

Kak oniennBaetcst BpeMeHHas CJI0KHOCTh aaropurma?

Kakue MeToapl HCTIONB3YIOTCS ISl OLIEHKH BPEMEHHON CI0XKHOCTH alropuTMa?
HazoBute Hanbosiee U3BECTHBIE aJITOPUTMBI COPTUPOBKH.

Kakoii anroputm copTUpOBKH CUUTAETCS ONTHUMAIBHBIM 110 CPEIHEMY CITydaro?
OOBsACHUTE TPUHIHII ITy3BIPHKOBOI COPTUPOBKHU.

Ornummre anroput™ ObICTpoit coptupoBku (QuickSort).

Kak paboraet merox BcraBok (Insertion Sort)?
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. Korna nienecoo6pa3no npuMeHsTh peKypcuio?

10 [ToueMy pekypcHUBHBIE peLICHHs] MHOT1a IPUBOIAT K MpobieMaM NpOU3BOAUTEILHOCTH?
11. IlpuBeauTe mpuMep KJIACCHYECKOM PEKYpPCHUBHOM 3a1a4u.

12. Yem oTinuaroTcs npsiMble M KOCBEHHBIE peKypcun?

13. Yro takoe abctpakTHbiil TUN naHHBIX (AT/)? 3auem nyxubt AT/L?

14. Ilepeuncaute pacupoctpaneHHble npumepsl AT/I.

15. Kak peanuzyrorcs cnucku B pamkax koHuenuu AT/L?

16. [IpuBenuTe peanu3almio CIUCKa C UCTI0Ih30BAHUEM MACCHBA.

17. Yem oTiimgaeTcst OJHOCBS3HBIN CITUCOK OT JABYCBSI3HOTO?

18. Uto noHnmMaeTcs noJi CHMCKOM ¢ TUHAMHYECKHUM BbIJCIEHUEM MaMsITH?

19. O0BsaAcHUTE 0OCOOEHHOCTH OJHOCBI3HOI'O CIIHCKA.

20. Yro mpeacTaBinseT co0oii ouepeab ¢ MPUOPUTETOM?

21. B yém 3akiiogaeTcs OTJIMYUE peanu3alii ouepeieil Ha MacCHBaxX U CIUCKaX?

22. KakoBbl 6a30BbI€ ONEpalyy HaJl CTEKOM?

23. Kak peanusyercs CTEeK Ha CTaTUYECKOM MaccuBe?

24. B 4ém 0c0OEHHOCTP CTEKa HA JTMHAMUYCCKOW CTPYKTYPE JTaHHBIX?

25. PacckakuTe 0 pean3aiiy 09eped ¢ IPUOPUTETOM.

26. Yto Takoe nek (deque)? IlpuBeaute ero npuMeHeHHE.

27.Yto Takoe bmHapHas ky4da (binary heap)?

28. B uém paznuune Mexay min-Kydel U max-Kyuei?

29. Yo 3HaUUT NOJACpKUBAThH cBOMcTBO Kyuu (heap property)?

30. Onummre mwaru npouexypsl yBeauueHus kioya (increase-key) B OuHapHO# Kyue.
31. KakoBo Ha3zHa4yeHHe OMHOMHANbHOM Ky4H (binomial heap)?

32. YeM paznuuaroTcsi OMHOMUHAIBHAS Ky4a | JIeBocTOpoHH:s Ky4a (leftist heap)?
33. Uro mpexacrapiser coboii kocas ky4da (skew heap)?

34. O0BsCHHATE pa3IuUus MEXKIY ONEeparusIMu CIUSHUSA (merge) B pa3HbIX BUAAX Kyd.
35. MoxHo 11 3 (PEeKTUBHO peain30BaTh OUepehb C MPUOPUTETOM Ha OCHOBE JBOMYHON Ky4du?

Ilpakmuueckoe 3anamue Nel. Ananu3z cnoxcnocmu u 3ppekmugnocmu anzopumma.
KonTpoabubie Bonpochi (OITK-8):
1. Uro Takoe BpeMEHHAs CIIOKHOCTh aJITOPUTMA?

2. Kakuie 0OCHOBHBIE KJTacChl BP€MEHHOM CIIOKHOCTH CYIIECTBYIOT?
3. TloueMy Ba)KHO yUUTHIBATh 00€ XapaKTEPUCTUKH: BPEMEHHYIO U IPOCTPAHCTBEHHYIO
CIIOKHOCTBE?



4. 3ayeM IpUMEHSETCS ONTUMU3ALMS AITOPUTMOB, M KaKH€e IIOJXO/1bl HCHOb3YIOTCS Yallle
BCero?

5. Kakue Tumnsl COpTUPOBOK OBIBAIOT U KaK KJIACCU(DUIUPYIOTCS METObl COPTUPOBKU?

6. Uto Takoe copTUpOBKa BEIOOPOM, KaKOBa €€ BpeMeHHast CJI0)KHOCTb U 00J1aCTh MPUMEHEHUs?

7. O6bsacHute cyTh ObIcTpOl copTHpoBKH (QuickSort) u Ha30BUTE OCOOEHHOCTH €€ peanr3allii.
[Touemy ObIcTpast copTUpOBKa cuuTaercs 3pPexTuBHOM?

8. Ommmmre mporecc COPTUPOBKU BCTaBKaMu. Korja 3TOT allrOpUTM MpEeAOuTUTENCH?

9. Jlns wero nmpumeHsieTcsi coptupoBka nojcueroM (Counting Sort)? B uém e€ mpeumymiecTBo
nepes; 0ObIYHBIMU METOaMuU?

10. Kakoii crmoco6 copTUpOBKH Ha3bIBAIOT COPTUPOBKOM Kyuei (HeapSort)? O6ocHyiiTe ero
HCIOJIb30BaHUE.

11. HazoBure paznuuusi Mexay coptupoBkoii lllenna u 00bI4HOI COPTUPOBKOM BCTaBKaMHU.
VYkaxure npeumyiiectsa u orpannuenust ShellSort.

12. JlaiiTe XapakTepUCTHKY Iy3bIpbKOBOIl copTupoBke (Bubble Sort). Ecte nu curyanmu, xorna
e€ mprUMEHEHUE ONpaBaaHo?

Ilpakmuueckoe 3anamue Ne2. Cozoanue u demoncmpayus pabomst adCMPAKMHLIX MUNOE
oannwix (AT/).

KonTpoabHbie Bonpocsl (OITK-8):

UYro Takoe abcTpakTHbIN TUM AaHHBIX (AT/I)?

B yem oTinuune cTpyKTyphl JaHHBIX OT a0CTPAKTHOI'O TUIA TAHHBIX?

[IpuBenu Tpu npumepa kinaccuueckux AT/

KakoBbI 0CHOBHBIE 3JIeMEHTHI ontcanus Jiroooro AT/L?

Kakue onepanuu xapakTepHsl Ui ouepeu?

Yem oTiinyaeTcs pean3anys Clucka OT MHOXKECTBA?

B kakom ciyuae yno0Hee HCIIo/Ib30BaTh MAacCHB, @ B KAKOM — CBSI3HBIN CIIMCOK?

Kakue orpannuenus HaknaapiBaeT KoHuenus AT/l Ha 10CTyn K JaHHBIM U3HYTPU 00beKTa?

MO3KHO 11 U3MEHATh BHYTPEHHIOIO CTPYKTYPY JAAHHBIX IIPU COXPAHEHUH BHELIHETO

untepdeiica ATJ(?

10. B yem cocTOHUT Ba)KHOCTH MIPUHITUITA COKPBITHS JIeTasiell peann3anuu B KoHernuuu AT?

CoNoO~wWNE

Ilpakmuueckoe 3anamue Ne3. Peanuzayus 3adauu "Word Count' (angpasumno-vacmomnotii
cnosaps). Iloocuém cumeonos, cnoe u cmpok.
KonTpoabHbie Bonpocsl (OITK-8):
1. Yro 3naunt Tepmun «Word County nmpuMeHUTENbHO K 00paboTKe TeKcTa?

Kakue stansl Bkirouaet B ce0st penienue 3agayun «\Word Count»?

Kak onpenensiercs cioBo B pamkax 3ananust « Word Count»?

Kaxkas cTpykTypa TaHHBIX TOJXOAUT JUIs XpaHEHHUs aj(haBUTHO-YACTOTHOTO CIIOBAps?
B uém pasHuiia Mexy KOJTHYECTBOM CHMBOJIOB M KOJIMYECTBOM CJIOB B TEKCTE?
Hy»HO 1 yYuTHIBaTh perucTp OYKB P MOCTPOCHUH YaCTOTHOTO CI0Baps’?
Crenyer v BKIIOYATh 3HAKHU NMPEMUHAHUS B CYETUHK CIIOB?

N Ok wWDN

Ecnu daiin 60mb1110#i, Kakoe ONTUMaIbHOE pEeIIeHUE MO3BOJISET MUHUMH3HPOBATh
noTpe0IeHne ONepaTUBHOM MaMsATH?
9.  UYro mpousoiiaér, ecim BxomHou (aitn myct? Kak nqomkeH Bectu cedst anroputM o0paboTku?
10. CkonbKo CTpOK BEIBOIUTCS B UTOroBoM oTuéTe « Word County mo ymomrganuro?

Ilpakmuueckoe 3anamue Ned. Peanuzayua cmeka. Peanuzayusa ouepeou.
Kounrpoabusie Bonpocsi (OIK-8):
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Yro Takoe ctek (Stack) u kakue OCHOBHBIE OTIEPAIIMH C HUM BBITTOTHSIOTCS?

YeM xapaKkTepHu3yeTcs MOPSI0K U3BICUCHHUS JIEMEHTOB U3 CTeKa?

[TpuBeau mpuMep CUTYaIUH, KOTJa YA0OHO UCIOIh30BaTh CTEK.

Yro takoe ouepens (Queue) U Kakue KIIFOYEBBIC ONEPaIlui OHA MOIICPKUBACT?
KakoBo ocHOBHOE CBOMCTBO MopsiaKa 100aBICHUS U yAAJICHUS YJIEMEHTOB B ouepen?
N3o6pasu rpaduuecku onepanmio push() u pop() ans creka.

N306pa3u rpadudeckn oneparmu enqueue() u dequeue() aist ouepenu.

B 4ém mpuHIIMNHATBHOE pa3IHuue MEXITy pealn3aieil CTeKa 1 04epe/Ibio?

[Touemy BakHa MPOBEPKa TPAHMIl MACCHBA TIPU PEATM3aliU CTEKa U ouepen?

Yewm nonesna kornctpykmusi LIFO ("Last In First Out") u FIFO ("First In First Out") B

PCaJIbHBIX HpI/IJ'IO)KCHI/IHX?

Jlabopamopunaa paboma Nel. Maccuevl. Ykazamenu. Cea3v yKazameneil U Maccugos.
Jlunamuueckue maccugwl. Ykazamenu u napamempul QyHKyuil.
Kounrpoabusie Bompocsi (OIK-8):

1.
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10.

Yro takoe maccuB B C/C++ u Kak OH OOBSBISACTCS?

Kak cBsi3aHbl MacCUBBI B yKa3aTesu B si3zbikax C/C++?

UYrto Takoe MHAECKC MacCHBa U KaAKOBBI €r0 TPaHUIIbI?

OO0bsicHUTE, UTO 3HAUUT BhIpakeHue &arr[i] (arr — maccuB)?

Kak 00BbsBISAIOTCA 1 MHULIIMATIU3UPYIOTCS] TMHAMUYECKUE MACCUBBI?

Uro o3HauvaeT nepeaya MaccuBa B KauecTBe napameTpa QyHKIUU?

Kak ocymiecTBisieTcst 1OCTyI K 3JIEeMEHTaM MacCcHUBa 4epe3 yKas3aTelnb?

UeM oTIM4aeTcs CTaTUYECKU MACCUB OT TMHAMUYECKHU BBIJICIEHHOTO?

Yto ciydutcs, eciii 0OpaTUTHCS K HECYIIECTBYIOIIEMY 3JIEMEHTY MaccuBa?

Kak peanusyercs nepenadya JByMEpHOTO MaccuBa B (PYHKIIMIO yepe3 yKazaTenu?

Jlabopamopnas pavoma Ne2. Peanuzayus 3adauu "Word Count''(anrgpasumno-uacmommnutii
cnosaps). Pavoma c paiinamu. Iloocuem cumeonoe ¢ cmpoke c yuemom pecucmpa. Iloocuem
HOOCMPOK 6 CMPOKE C YUemom nepeKkpolmuil.

KonTpoabHbie Bonpocs (OITK-8):

1.
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10.

Kakwue crannaptasie Oubnuorexku C++ ucnomnb3yrorcs ais paboTsl ¢ daitnamu?

Kax oTkpeITh (paiin ans ureHus u 3anucH B nporpamme Ha C++7?

Kax cunraTh cTpoky U3 aiisia ¢ moMoIbI0 CTaHAAPTHON OMOIMOTEKH 10Stream?

YTo Takoe 4acToTa MOSBJICHNS CHMBOJIA B CTPOKE M KaK €€ n3MepsioT?

Kak y4uThIBaeTCs perucTp CHMBOJIOB IIPH MOJCYETE YACTOTHI CHUMBOJIOB?

Hanmmmm nceBnokon pyHKIMU UTS HAXOXKICHHS BCEX BXOXKICHHI TOACTPOKH B CTPOKY C
y4ETOM MEPEKPHITHSL.

YTo mpon30iaeT, e MONBITATHCS TPOYUTATH (Paiiil, KOTOPOTO HE CYIECTBYET?

Yem paznuyarorcs riao0anbHble IEPEMEHHBIC U JIOKAJIbHbIC TIEPEMEHHBIE B KOHTEKCTE
nporpaMmbl Ha C++7?

Kakune QyHKIMH WM KOHCTPYKIMH si3bika C++ MOIXOAAT Ik OTOOpaKEHHS pe3yJibTara B
BUIe a(aBUTHO-YaCTOTHOTO CIOBapPs?

Yto HeoOX0AMMO YUYECTh IPH Mepeaade 00IbIIoro 00bEMa TaHHBIX MEXTY QYHKIHSIMHU B
KOHTEKCTEe 00pabOTKH TeKcTa?

Jlabopamopnas paboma Ne3. Peanuzayus 0exa ¢ ROMOWibI0 08YC8A3HO20 CRUCKA.
Peanuzauua ouepeou.



KonTpoabHbie Bonpocs (OITK-8):
1. Yro takoe nex (deque) u KaKUMU OCHOBHBIMH OTIEpAIlUsIMU OH 00J1a1aeT?

Uem otnmnuaercs peanusanus ouepenu (FIFO) ot peanuzanuu nexa?

Kak peanuzyrorcs onepanuy BCTaBKH U yAaJCHUS 3JIEMEHTOB B IBYCBSI3HOM CIHCKE?
B uém rnaBHOE MpenMyIIECTBO ABYCBSI3HOTO CIIUCKA MEPE OJHOCBA3HBIM CIIUCKOM?
Hapucyiite cxemy AByCBSI3HOTO CIIMCKA € ABYMS 3JIEMEHTaMH.
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[Touemy BaskHO TTPOBEPSATH TPAHUIIBI KOHTEHHEPA NP yIaJICHUN dJIEMEHTa U3 Hadayia uiu
KoHIa?

~

Kak 106aBUTh HOBBIN y3€1 B KOHEI[ ABYCBSI3HOTO CIIUCKA?

®

Yro npoun3oiaér, eciu yIanuTh MOCIEIHUMN 3JIEMEHT U3 ITyCTON ouepenn?

9. Kakue cranmaptabie KoHTeHHEpH! STL MOXHO MCIIONIB30BATh AJIS peaiu3aliy JAeKa U
ouepean?

10. Kaxk nepenaBath CCBUIKY Ha OOBEKT JBYCBSI3HOTO CIIMCKA B (YHKIHIO Ha si3bike C++?

Moayas 2 (50 6an10B):

Monynb cofepX uT 4 NEKUHOHHBIX 3aHATUH, 3 NpaKkTUYECKUX U 2 71a00paTOpHBIX PabOTHI.
3HaHWe JIEKIMOHHOIO MaTepuana OLEHHMBAETCS 10 KOHTPOJBHOW paboTe, cOCTOsAled M3 JBYX
BOIIPOCOB, MAaKCHMAaJIbHOE KOJUYECTBO OajyloB 3a KOHTPOJIbHYIO paboTy cocrtaBimser 15. 3a
BBITTOJIHEHHBIE U 3aLUILEHHbIC PAKTHUECKUE U Ja00paTOPHbIE 3aHATUS CTYACHT MOIy4aeT MaKCUMyM

35 6amra. O01Iee MakCUMaIbHOE KOJIMYECTBO 0AJLTOB 3a MOIYJb 1 coctaBiser S0 6amioB.

Bonpocs! 1isi KOHTPOJIbHO# padoTsl (OITK-8):
Yro Takoe X3UIMPOBAHKE U KaK OHO CBS3aHO € XAII-TaOauei?

Yto Takoe KOJUIN3HS U KAKUE METOABI €€ pa3pellieHus CyIECTBYIOT?

Kak oprannzoBath npsMyto agpecanuio B Xaui-radnuue?

Kakwne xpurepun xopomei Xam-QyHKIuu?

Kakue npo0ieMbl BOZHUKAIOT MPH MIIOXUX XAMI-(QYHKIMAX?

UTto Takoe paBHOMEPHOE pacipeesieHne 3HaUCHUH XA1I-(PyHKITHN?

B 4éM oTanume OTKPBITHIX aAPECOB OT 3aKPBITHIX aJJPECOB B PA3pPEIICHUH KOTU3UN?
YeM 1os1e3HbI X3II-KO/IbI U KaK OHU BIMAIOT Ha 0€301MaCHOCTh TaHHBIX?
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Kakue ¢pyHKIMN KOHTPOJISI LEITOCTHOCTH JAHHBIX 00€CTIEUMBAIOTCS CPEACTBAMU

X3LIUPOBaHUs?

10. Yem oTnmuaercs CAMMETpHYHOE IU(POBAHNE OT ACUMMETPHYHOTO?

11. Yro Ttakoe nudpoBas MOANUCH M KaK OHA 3aIUIIACT JaHHbIEC?

12. Yo Takoe cucTemMa OTKPHITOTO KJIt0Ua U KaK OHAa OpraHu30BaHa?

13. Kak oprann3oBaHbl TOMCKOBBIE MHACKCHI M UTO TAKOE OOpaTHBIC UHIEKCHI?

14. Kakue TeXHOJIOTHH UCTIONB3YIOT TOMCKOBBIE CHCTEMBI JIJISl TIOBBIIICHUS CKOPOCTH BBIJAUH
pe3yabTaToB?

15. Yto Takoe nocienoBaTeNbHOE XAIHUPOBAHNUE U TJI€ OHO MPUMEHSAETCS?

16. B uém 0cOOEHHOCTB ABOMHOTO XAIIUPOBAHUS?

17. Kakuie BUbI XAIIMPOBAHUS U3BECTHBI U TI€ OHU UCTIONB3YIOTCS ?

18. Yro Takoe yHHBEpCATFHOE XAIMIMPOBAHUE U TIOYEMY OHO IOITYJISIPHO?

19. Yo Takoe corimacoBaHHOE XAIIMPOBAHHUE U KOTJa OHO TOJIE3HO?

20. B 4éM cocTOST NOTEHIMAIbHBIC YTPO3bl 0€30MMaCHOCTH MTPH HEMPABHUIHLHOM BBIOOPE XOIII-
byHKIUN?

21. Yrto Takoe KOpeHb JepeBa U JIUCT y3ma?



22. Kak onpenenuTs BBICOTY JepeBa U JUaMETp aepeBa’?

23. B 4ém oTiiuue MOJIHBIX 1ePEBLEB OT MOUTU-TIOTHBIX JIEPEBHEB?

24. Kakas omnepanus HeobxoauMma Aiis moaepxanus 0ananca B qepene?

25. Kakumu cBoiicTBaMu 001a/1at0T OMHapHbIe nepeBbs moucka (BST)?

26. Yro Takoe cOamaHCUPOBAHHOE JIEPEBO U 3a4€M OHO HYKHO?

27. Kakue BapuaHThl 00X0/1a iepeBa cymiectByoT (in-order, pre-order, post-order)?

28. Kak peanu3oBaH KJiacc OMHApHOTO JiepeBa MoucKa Ha s3bike C++?

29. B uém oTimumns OmHApHOTO JiepeBa moucka ot AVL-nepesa?

30. Kak oOpabaTeiBatoTcst 1yOJIMKaThl B OMHAPHOM JIepeBe MmoncKa?

31. Yto Takoe odepeas ¢ MPUOPUTETOM M KaK OHA peain3oBaHa?

32. Kakue MeTo/bl MPUMEHSIOTCS JUIS MTOAJIEPKaHUs YIIOPSIIOYEHHOCTH B CTPYKTYPE TAHHBIX C
npuopureTamu’?

33. Uto Takoe BHyTpeHHee npencTaBieHrne AVL-nepesa?

34. Kakue npaBuiia coxpaHeHus 6ananca coomoaaiorcs B AVL-nepese?

35. Kak ocymiecTBiseTcsi BKIFOUCHHE HOBOW BepIiuHbI B AVL-1epeBo?

36. Kak u3mensiercst BRICOTa JepeBa 1Mociie BKIFOUEHHSI HOBOTO y311a?

37. Kakue BpaieHrss HEOOXOUMBI JIJIsl BOCCTaHOBJICHUS Oaanca B AVL-nepese?

38. B uém pasHuiia Mex/1y JIEBbIM U MPaBbIM BpaIICHUAMU?

39. Kak npoucxoaut ynanenue epiinHsl u3 AVL-nepesa?

40. Kakue u3aMeHeHHs MPOUCXOIAT B JepeBe Mocie YIalIeHUs BEPIIUHbI?

Ilpakmuueckoe 3anamue No5. Anzopummul xewiuposanusn oannvix. Illocmpoenue gpynxkyuii
Xewuposanus u ai2opummos Xeuuposanus OAHHbX, npu peuwienuu 3aoau na azvike C++

Konrpoabusie Bonpocsi (OIK-8):

UTto Takoe XeMMPOBAHUE U ISl YETO OHO MPUMEHSIETCS?

Kakwue cBoiicTBa JOKHBI 0071a7aTh XOPOIINE XelI-(yHKIHH?

B uéMm onacHOCTh BO3HMKHOBEHUS KOJUIM3UHN U KaK OHU PEIIaroTCs?

[TpuBenute mpumMep MpocToit xeul-PyHKIuu Ha si3bike C++.

Yem oTauvaroTcss METOAbI OTKPBITON aJpecalii U EeTMOoYeK ISl pa3peiieHus KOJUTU3Ui?

Kak MOXHO MOBBICUTH KaYECTBO XeI-(QyHKIIUU?

Kak mocTpouTh Xen-raJIiiry ¢ OTKPBITBIM pa3MenicHrneM Ha si3bike C++?

B uém ocobeHHOCT HaeanbHOM Xen-pyHKuun?

Uewm oTaugaeTcsi XeUMPOBaHUE TEJIBIX YUCEIT OT XEITUPOBAHUS CTPOKOBBIX IAHHBIX ?

10 KaxkoBa 1iei1p yHMBEpCAIBHOTO XEIIMPOBAHMS U KAK OHO pPEau30BaHO?
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Ilpakmuueckoe 3anamue Ne6. Peanuzayuu knacca «ounapuoe oepeso noucka». bunapuoie
oepesvs noucka. Peanuzayus anzopumma nocmpoenus onmumanoHozo0 OUHAPHOZ0 0epesa
noucka
KonTpoabHbie Bonpocsl (OITK-8):
1. Yto Takoe OMHapHOE AEPEBO MOUCKa?
2. Kaxue OCHOBHBIE OTI€paly MOXHO BBITIOJHATH ¢ OMHAPHBIM JEPEBOM MOUCKa?
3. Kakas nmocienoBaTebHOCTD IEHCTBUI BBIMOIHIETCS MIPH BCTABKE HOBOT'O AJIEMEHTA B
OuHapHOE JIEpeBO MouckKa?
4. Kakyro CTpyKTypy JaHHBIX 1I€TIeCO00pa3HO UCTIOIh30BaTh JIJIs MPECTABICHHUS y3JI0B
OMHApHOTO JiepeBa Moucka B si3bike C++?
Kakue cmyyau BO3MOKHBI IIPH YJAJIGHUU Y371a U3 OMHAPHOTO JIepeBa Mmoucka’?
B 4ém oTnmume morcka B OMHAPHOM JIepeBe MOKUCKA OT JIMHEHHOTO TTOMCKa?
Kak moctpouTh onTumManbHbIi OMHAPHBINA TOUCKOBBIN allTOPUTM U 3a4€M OH HYKeH?
Kak nmocuurars BbICOTY OMHApHOTO JepeBa Moucka?

NGO



9. Kak BBIITOJIHUTH TOMCK MHHUMAJILHOTO 3HAYCHUS B OMHAPHOM JIEPEBE IMOUCKA?
10. B uém 3aximouaercs uaest cOaTaHCUPOBAaHHOCTH OMHAPHOTO JIepeBa MOUCKA M 3a4eM OHA
BaxHa?

Ilpakmuueckoe 3anamue Ne(. Ilpozpammnan peanuszayua AVL-oepesa. Ilocmpoenue AVL-
oepeesa, Komopoe dyoem, A61amovca 00veouneHuem oepesvee T1 u T2.
KonTpoabHbie Bonpocsl (OITK-8):
1. Yro takoe AVL-nepeBo u B 4éM ero oTiau4ue OT 0OBIYHOTO OMHAPHOIO AepeBa noucka?
2. Kakumu xapakTepucTHKaMH 00aaeT naeanbHo cobanancupoBannoe AVL-nepeBo?
3. Kakas makcuMasbHas pa3HHLA BBICOT JIEBOTO U IIPABOTO MOJJiepeBa ommyckaema B y3ie AVL-
nepesa?
Kakue onepanuu HeoOXOAMMO BBIIOIHUTH IPU BKIFOUEHUH HOBOM BepuIMHbI B AVL-nepeBo?
Kakwue BuibI BpalieH! NpUMEHSIOTCS AJ11 BOCCTaHOBJIeHUs Oananca B AVL-nepese?
B uém oTiMume npaBoro NoBopoTa ot JeBOro nosopora B AVL-nepese?
Kakwue maru tpeOyroTcs ais npaBuibHOro oobeaunenus 1syx AVL-nepesbeB T1 u T2, ecnu
HM3BECTHO, UTO KJIfouM B T1 MeHbIe karouei B T2?
Kak peanuszoBatb 00bequHeHNe 1ByX AVL-nepeBseB B 01HOM Kinacce Ha si3bike CH++?
9. B kakux cilydasx BOZHHUKAeT HEOOXOAMMOCTb NEPEYNOPII0UUTh JEPEBO Mocie J00aBIeHUs
HOBOM BEPIIHUHBI?
10. Yro npousoitnér, ecnu nomnpoOoBaTh 00beIUHUTH 1Ba AVL-nepeBa, 0JHO U3 KOTOPBIX
COJICPXKUT KJTIOUHU OOJIBIIE APYTOro, 6€3 COOMI0ICHHS YCIOBUIN TPABUIIHLHOM
IIOCJIE0BATEIBbHOCTH KIHOYEH?

No ok
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Jlabopamopuasa paooma Ned. Peanuzayun anzopummos xyumupoeanus. Cocmaesnenue xeui-
maoauy. Ilocmpoenue xeuw-maodauy uz mexcmoeozo ¢aiina. Ilocmpoenue xewr-maonuy 0
3ape3epeuposanHbIX c106, UCNOJIB3YEMO20 A3bIKA NPOCPAMMUPOBAHUSL.
Konrtpoubnbie Bonpockl (OITK-8):
Yro Takoe XemnpoBaHNUE U KaK OHO UCIOJIB3YyEeTCs B XelI-Ta0nuiax?
Kakue ocHOBHBIE KOMIIOHEHTHI BXOJIAT B CTPYKTYPY XEUI-Ta0IHIIbI?
Yto Takoe KOJIN3HS, U KaKHe METO/Ibl €€ pa3peleHus CyleCTBYIOT?
[IpuBenute npumep mpocteniien xem-(QyHKIUH I CTPOK.
Kak co3ngaTthk mpocTyto xemnr-radnuiry Ha s3bike C++7?
Kaxas cTparerus xpaHeHus: UCIOIb3YETCS B CIIydae KOJJIM3UN METOJOM LIENIOYEK?
Yto Takoe OTKPHITOE pa3MelleHre (OTKPBIThIE aipeca) U Kak OHO IPUMEHSETCS B Xelll-
Tabnunax?
Kaxk ob6ecrieunts 3¢ PeKkTHBHYIO 3arpy3Ky Xeni-Tabauiibl (ko3 GUIIMeHT 3anoaHeHus)?
Kakwue MepbI mpe10cTOpOKHOCTH HAZ0 IPUHSATH MIPHU CO3/IaHUH XeII-Ta0JIUIbI U3 TEKCTOBOTO
(aiina?
10. Kax aBTOMaTH3MpOBATh CO3/IAHUE XEII-TA0JIHUIIBI ISl HA00pa 3ape3ePBUPOBAHHBIX CIIOB
KOHKPETHOTO sSI3bIKa ITporpaMmmupoBanus (Hanpumep, C++)?

NogakowhE
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Jlabopamopuasa paboma Ne5. Peanuzayuu knacca «ounaphnoe oepeso noucka». bunapuoie
oepeesvs noucka. Peanuzayua ancopumma nocmpoenus OnmumaibHo2o OUHApPHOZ0 Oepesa
nOUCKA ¢ K6AOPAMUYHBIM 8PEMEHEM PAOOMbL.
Kontpoabsubie Bonpocsl (OIIK-8):

1. Yro Takoe 6uHapHoe nepeso noucka (BST)?

2. Kakwue onepanuu mojaepKuBaeT OMHApHOE IEPEBO MOUCKa?

3. Kaxkas rapanTtust IpaBUILHOCTH COXPAHSIETCS MPU BCTABKE HOBBIX AJIEMEHTOB B OMHAPHOE

JI€PEBO MOUCKa?
4. Kakoe ycnoBue onpeeseT ONTUMaIbHOe OMHAPHOE IEPEBO TOUCKA?
5. Tloyemy onTumanbpHas CTPYKTypa JepeBa BIMUSIET HAa IPONU3BOAUTEILHOCTD MTOUCKA?



6. Kaxkwue neiicTBHS BBITIOTHSIOTCS TIPH BCTABKE 3JIEMEHTA B OWHAPHOE JIEPEBO IMOUCKA?

7. KakoBa BBIMHCITUTEIbHAS CIIO)KHOCTD AJITOPUTMA TIOUCKA B IJIOX0 COATaHCUPOBAHHOM
OmHapHOM JepeBe?

8. Tlouemy mocTpoeHHE ONTUMAILHOTO OMHAPHOTO JiepeBa TPEOyeT KBaIPaTUIHOTO BPEMECHU
paboTh1?

9. B 4ém 0cOOEHHOCTH ONITUMAIILHON CTPYKTYpPbl OMHAPHOTO JIePeBa OTHOCHTEIIBHO
PaBHOMEPHOTO pacIpe/ieIeHus 3JIEMEHTOB?

10. Kak u3MeHUTCS arOPUTM NIOMCKA B OWHAPHOM JICpEBE MOMCKA, €CJIM OHO ONITUMAJIBHO
MIOCTPOEHO?

1.3.2.1 Bonpocel, evinocumsie na 3auem no oucyuniune «Cmpykmypvl u anzcopummol
oopabomxu oannvixy (OITK-8)
Uro Takoe CI0NKHOCTh alropuTMa’?
Kak orieHuBaeTcsi BpeMeHHas CII0KHOCTh alropuTMa?
Kakue MeToap! HCTIONB3YIOTCS UIS OLIEHKH BPEMEHHOH CIIOKHOCTH aluroputma?
HazoBure Hanbonee n3BeCTHBIE ANTOPUTMBI COPTHPOBKH.
Kakoii anroput™m cOpTUPOBKH CUNTAETCS ONTHMAIBHBIM 110 CPETHEMY CITy4daro?
OObsicHUTE IPUHIIUIT TY3BIPHKOBOM COPTUPOBKH.
Onummre anroput™ ObICTpoit coptupoBku (QuickSort).
Kak pa6oraet merox BctaBok (Insertion Sort)?
Korna nienecoobpasno npuMeHsTh peKypcuio?
0. IloueMy pekypcHBHBIC peUICHHS HHOTIa TPUBOIAT K MpobdIeMaM MpOU3BOAUTEIHLHOCTH?
1. TlpuBenute nmpumep KJIaCCUYECKOW PEKYPCUBHOM 3a/1a4u.
12. Yewm oTnuyaroTcs mpsiMble U KOCBEHHBIE pEKypcun’?
13. Yro takoe abctpakTHbIi TUT JaHHBIX (AT/I)? 3auem myxHBI AT/]?
14. Tlepeuucnute pacnpoctpaHeHHbIe TpuMepsl AT/I.
15. Kak peanu3syrorcs cnucku B pamkax KoHuenuuu ATJ(?
16. TlpuBeauTe peaqu3amuio CIIUCKA C UCIIOIh30BAaHUEM MacCHBA.
17. Yewm otiinuaercs OAHOCBSI3HBIN CIIUCOK OT JIBYCBSI3HOTO?
18. Yrto moHmMaeTcs MoJ CIUCKOM C JMHAMUYECKUM BbIJIEJICHUEM MaMATh?
19. OOmBsicHuTE 0COOEHHOCTH OJHOCBS3HOTO CIIHCKA.
20. Yro mpencraBisieT co00i odepenb ¢ MPUOPUTETOM?
21. B uém 3aximoyaercs OTIIMYKE peau3aluii ouepeiell Ha MacCHBax M CITUCKax?
22. KaxoBbl 6a30BBIC OnIepaIiuy HaJ CTEKOM?
23. Kak peanusyercsi CTeK Ha CTAaTUUYECKOM MaccuBe?
24. B uém 0cOOCHHOCTB CTEKa Ha TMHAMHYECKOW CTPYKTYpPE JaHHBIX?
25. Pacckaxure 0 peanuszanuy 04epean ¢ IPHOPUTETOM.
26. Yro Takoe aex (deque)? IlpuBeaure ero npuMeHEHHE.
27. Yro takoe 6unapHas kyu4a (binary heap)?
28. B uém paznuume Mexay min-Kyderd U max-Kyuen?
29. Yto 3HAYUT MoAAepKUBATh CBOMCTBO KyuH (heap property)?
30. OnummuTe maru nNporeaypsl yBeaudeHus kitoua (increase-key) B OmHapHOM Kyde.
31. KakoBo Ha3HaueHue OmHOMUANbHOMN Kyun (binomial heap)?
32. Yewm paznuuarotcsi ONHOMUHAJIbHAS Ky4a U JIeBOCTOpOHHsIs Ky4da (leftist heap)?
33. UYro mpencrasiseT coboit kocas kyda (skew heap)?
34. OOBsicHUTE pa3IudHsa MEXITY OTICPALMSIMU CIHUSHUS (Merge) B pa3HbIX BUAX K.
35. MoxHO 11 3QPEKTHBHO pean30BaTh OUepeIb C IPUOPUTETOM Ha OCHOBE JBOUYHOMN Ky4H?
36. Yro Takoe X3MIMPOBaHUE M KaK OHO CBS3aHO C XAIII-TA0IHIICH?
37. Yro Takoe KOJUTU3US M KaKHe METOBI €€ pa3pelIeHus CyIIeCTBYIOT?
38. Kak oprannzoBarh nNpsMyro ajapecaryio B Xam-radaure?
39. Kakue kpurepun xoporen X3u-QyHKImn?
40. Kaxkwue nmpo6seMbl BOZHUKAIOT MPH TUIOXUX XAMI-PYHKITHAX ?

RBRoOoo~NO~wNE



41. Yto Takoe paBHOMEPHOE paclpeieleHre 3HaueHU I Xan-pyHkuun?

42. B 4éM oTIMYUE OTKPBITHIX aAPECOB OT 3aKPHITHIX aPECOB B pa3pelIeHUH KOJTU3HA?

43. YeM 1mOJIE3HBI XAII-KOABI M KaK OHH BIIUSIOT HA 0€30MMaCHOCTh JJaHHBIX ?

44, Kakue (pyHKIHUU KOHTPOJISA LEIOCTHOCTU JAHHBIX 00€CTIeYNBAIOTCS CPEACTBAMU
X3IIUPOBaHUA?

45. YeM oTnu4aeTcs CUMMETPUYHOE MIHPPOBAHUE OT ACUMMETPUIHOTO?

46. Yro takoe nu¢poBasi MOAMKUCH M KaK OHA 3alUINACT JaHHbIC?

47. Yto Takoe cucTeMa OTKPHITOrO KIf0Ya M Kak OHa OpraHu30BaHa?

48. Kak opraHu3oBaHbI TIOMCKOBBIC HHACKCHI M UTO TAKOE OOpATHBIC MHICKCHI?

49. Kakue TeXHOJOTHH UCIIONIBb3YIOT MOMCKOBBIE CUCTEMBI JJIsl TOBBIIIICHHUSI CKOPOCTHU BbIIaYl
pe3yabTaToB?

50. Yo Takoe mocienoBaTeNbHOE XAIIMPOBAHUE U TJI€ OHO MPUMEHSETCS?

51. B uém 0coOEHHOCTH JBOMHOTO XAUIUPOBAHUS?

52. Kakue BUJbI XDIIUPOBAHUS U3BECTHBI U T/I€ OHH UCIIONIBb3YIOTCA?

53. Yro Takoe yHHBEpCAIbHOE XAIIUPOBAHUE U TIOYEMY OHO TOITYJISIPHO?

54. Yto Takoe coriacoBaHHOE XAUIMPOBAHUE U KOT/Ia OHO TIOJIE3HO?

55. B 4ém cocTosT moTeHIHMaIbHBIE YTPO3bI 0€30MaCHOCTH TPH HEMIPABUILHOM BBIOOPE XO1II-
byHKIIUN?

56. UYto Takoe KOpEHb JIepeBa U JIUCT y3J1a?

57. Kak onpenenuts BBICOTY JIepeBa U JUaMeETp aepeBa’?

58. B uém OoTIMYHE MMOJHBIX JEPEBHEB OT MOYTH-IIOJHBIX JCPEBHEB?

59. Kakas oneparust HeoOXoauMa IS MoAAep kanus Oananca B gepeBe?

60. Kakumu cBoiicTBamMH 00JIaaroT OMHApHBIE AepeBbs morcka (BST)?

61. Yto Takoe cOamaHCHPOBAHHOE JAEPEBO U 3aU€M OHO HYKHO?

62. Kakwue BapuanThl 00X0/1a JiepeBa cymiecTByioT (in-order, pre-order, post-order)?

63. Kak peannsoBaH kiacc OMHAPHOTO JepeBa moucka Ha s3bike C++?

64. B uém otnuuuns 6unapHOro nepesa nmoucka or AVL-nepesa?

65. Kaxk obpabaTeiBatoTcs 1y0auKaThl B OMHAPHOM JIepeBe MOUcKa?

66. UYto Takoe odyepeasr ¢ MPUOPUTETOM M KaK OHA peasin3oBaHa’?

67. Kakue MeTopl MPUMEHSIOTCS 7S OJACpKAHUS YIOPAIOUYEHHOCTH B CTPYKTYpE AaHHBIX C
npuopureraMu’?

68. Uro Takoe BHyTpeHHee npeacraBienne AVL-nepesa?

69. Kakwue npaBuia coxpanenus 6ananca coomronatorcs B AVL-nepese?

70. Kak ocymiecTisieTcs: BKIIOYEHUE HOBOM BepimnHbl B AVL-aepeBo?

71. Kaxk uzMeHseTcsl BBICOTA JIEPEBA MOCIIE BKIKOUYEHHUS HOBOTO y37a?

72. Kakwue BpamieHus: HeoOX0IUMBI ISl BOCCTaHOBIIeHUs OanaHca B AVL-aepese?

73. B uéMm pazHHUIa MEXKIY JIEBBIM U TPABBIM BPALCHUSIMU?

74. Kak npoucxoaut yaaieHue BepmuHbel u3 AVL-nepesa?

75. Kakue n3aMeHeHus IpOUCXOAST B IEPEBE MOCIIE YIaJI€HHs] BEPIIMHBI?

1.3.1.2 Ouenounvie mamepuanst ona ounoit hopmut 0oyuenus (OPO)

Moaynb cofepXuT 4 NEKIUOHHBIX 3aHATUSA U 4 1a0opaTOpHBIX pabOThl. 3HAHKE JIEKLIMOHHOTO
MaTepuana OIEHUBAETCS MO KOHTPOJBHOW paboTe, COCTOSIIEH M3 ABYX BOIPOCOB, MaKCHMAaIbHOE
KOJINYEeCTBO OayIoB 3a KOHTPOJIbHYIO paboTy cocrtaBiser 10. 3a BBINOJIHEHHBbIE M 3alllUIIEHHbIC
MPaKTUYECKHEe W JIaOOpaTOpHBbIE 3aHATHA CTYIeHT mnoiydaer MakcumyMm 40 OGamnoB. OOmiee
MaKCHMaJIbHOE KOJMYECTBO 0aIoB 3a Moayb 1 cocraBisieT 50 Oamios.

Bonpocs 1J1st KOHTpoIbHOIT padoTsl (OITK-8):
1. TIlepeuucnure msITH CBOWCTB KpacHO u€pHOro JnepeBa. Kakoe U3 HHUX TapaHTUPYET
cOanaHCUPOBAHHOCTH?



N

©CoN kAW

10.

11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.

24,
25.

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

[Ipn BcraBKE y371a B KpacHO 4€pPHOE JAEPEBO MOTYT BO3HHUKHYTH TpHU Ciydyash HAapyLIEHUS
CBOMCTB. ONUIINTE Ka)KAbIM CITydail U JeHCTBUS 110 UX UCHPABIICHHUIO.

Kaxue Buzb!l BpallieHU UCTIONB3YIOTCS B KPACHO YEPHBIX JEPEBbIX?

[TpuBenuTe npuMep JIEBOrO IOBOPOTA BOKPYT y3J1a.

Onummre npouecc yJajleHus y3ia u3 KpacHo YEPHOTO JIepeBa.

Kak oOpabaTbIBatoTCs ciydau, KOTAa yauseMblid y3en 4€pHblii?

UTto Takoe nepeBO MPOMEKYTKOB?

Kak oHO oprann3oBaHO U Ui KAKUX 3314 IPUMEHSETCS?

Onumure ajropuT™M IOUCKAa BCEX HHTEPBAJIOB, IMEPECEKAIOIIMX MPOU3BOJIBHO 3aJaHHBIN
UHTEPBAJI, B IEPEBE IPOMEKYTKOB.

B uém xmoueBoe otnmune SPLAY nepeBa oT apyrux cOamaHCUpoBaHHBIX JepeBbeB (AVL,
KpacHO 4€pHBIX)?

Kaxue onepauuu B SPLAY nepeBe Ha3bIBalOT CII0BapHBIMU?

Kak peanusyrorcs onepaunu B SPLAY-nepese?

Omnwumure mporenypy splay (mporackuBaHue) y3ia K KOPHIO.

[lepeuncnute BO3MOXKHBIE ClTydau BpallleHu (zig, zig zig, zig zag).

Kak pa6orator oneparuu split u merge B SPLAY nepese? Jliis 4ero oHU HYKHBI?

Onummre anropuT™ BCTaBKU HOBoro y3ia B SPLAY nepeso.

3aueM B SPLAY nepeBbsax Hy>KHbI BCIIOMOTaTENIbHbIE MPOLIETYPhI ISl padOThI ¢ yKa3aTeasiMu
Ha ponutenei? Kak oHM nogaepKuBaroTcs?

Kak Bemonasercs oneparust find 8 SPLAY nepese? UTo mporCXOIUT ¢ HAMICHHBIM y3710M?

CpaBHUTE aMOPTU3UPOBAHHYIO CIOKHOCTH OCHOBHBIX omnepanuii SPLAY nepeBbeB ¢ KpacHO
YEPHBIMU JIEPEBbIMH.

Yro Takoe b mepeBo? HazoBuTe ero OcCHOBHblE NHapamMeTpbl (MHHMMAaJbHYIO CTENEHb t,
MaKCHMaJIbHOE KOJIMYECTBO KJIIOUEH B y3I1€).

Onummre npouecc BCTaBKU Kito4a B b nepeso.

Korna u xak npoucxoauT paciienjieHue y3aoB?

OnumuTe mporecc yaaneHus kimtouda u3 b gepea. Kakue cimydam TpeOyroT CIUSHHS WA
3aMMCTBOBaHUs KIIIOUYE?

[Touemy b nepeBbs MUPOKO MPUMEHSIOTCS B 0a3aX MaHHBIX U (PaiyioBBIX cucTemax?

Kak B b nepeBe BBINOJHSETCS HCIpPABICHHE MOTCHLUMANBHOM pa30alaHCUPOBKM Ha dTare
MOWCKa yAaIsieMoro 3jieMeHTa’?

Uro takoe OunommanbHoe nepeBo Bk? Ilepeumcnute ero cpoiicTBa (KOJIMYECTBO Y3IIOB,
BBICOTA, CTCTICHB ).

Kakne ocHOBHBIE onepaiiu moiaep>kuBaeT OnHOMHUaNbHas Ky4a?

OneHute UX BpEMEHHYIO CII0KHOCTD.

OnummTe anropuT™ CIUSHUS (Merge) AByX OMHOMHAIBHBIX KyU.

B uém nmpeumymiecTBa OMHOMHUAILHOM Ky4H miepe/i 0ObIYHOM qBoMYHOMU? B uém HemocTaTku?

Uro Takoe kyya @ubonauyun? Kakue omepanuu B HEl UMEIOT JIydllHe aMOPTU3UPOBAHHbBIC
OIICHKH T10 CPaBHEHUIO ¢ OMHOMHUAIBHOU Kyuen?

Onummre cTpykTypy Kyun PuOOHa4YuM: KOPHEBOHM CIMCOK, KacKagHas oOpe3Ka, MOMETKU
Y3J10B.

Kak BwimomnHsiercs: onepanus extract min B kyuye ®@ubonauun? Kakue marun HeoOXOAUMBI U
KaK JJOCTUTAeTCs aMOpTU3UpoBaHHas ciaoxxHocTh O(log n)?

Uro takoe pubonauuneno aepeBo? Kak oHO cBsi3aHO ¢ Kyueir Pubonaqun?

[Ipennoxure cueHapuv, B KOTOPBIX Hcmnojib3oBaHue SPLAY nepeBa mnpeamnmoudturesbHee
KpacHO 4€pHOTr0, U HA000POT. APryMEHTHPYWUTE OTBET.

Jlabopamopnan pavoma Nel. Ilpozpammnasn peanuzayus KpacHo-4epHuviX 0epesbes.
/lobasnenue u yoanenue eepuiun. /lepeeo npomesrncymros.
Konrtpoububie Bonpockl (OITK-8):

1.

Kakue cBOWCTBa KpacHO-YEPHOTO JIepeBa HAPYIIAIOTCS ITPH BCTaBKE HOBOTO y371a?
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9.

OnummTe anropuT™ yIaieHus y3ja u3 KpacCHO-UYepHOTO JepeBa.

Kakue 10noHUTENbHBIC ACHCTBUS TPEOYIOTCS, €CIIN YIAIAEMbIN Y3€I YSPHBIi?

Kak BeImonHseTcst 0amaHCUpOBKa TTOCIIE YIaJICHUS ?

Kak nmpoBepuTh KOPPEKTHOCTh KPACHO-YEPHOTO JIEPEBA MOCIIE BCTABKU U YIaJICHHS?

Urto Takoe nepeBo mpomMexyTkoB (interval tree)?

Kakast nononmHuTe bHas nHGOPMAIIHS XPaHUTCS B KOKIOM y3JIe U KaK OHa UCIOJIb3yeTCs IPU
MOUCKE TIePECEKAIOIINXCS HHTEPBAIOB?

Onummre mporecc BCTaBKM MHTEpBaja B IEpeBO MPOMEXYyTKOB. Kak moanep:kuBaercs moie
MaKCHUMAJIBHOT'O ITPAaBOr'0 KOHIIA B y3JIaX IPU BCTABKC U YZ[aJ'IeHI/II/I?

M cronp30Bainch peKypCUBHBIC WM UTEPATUBHBIC AJITOPUTMBI JUIS OTepanuii 0a1aHCUpOBKU?

10. Kaxwue NpeuMylIC€CTBa U HEAOCTATKH KAXKIOTO MOAX0Aa Bbl MOKCTEC BI)IZIGJ'II/ITI)?

Jlabopamopnasn padoma Ne2. IIpozpammuasn peanusayus SPLAY-0epesves. Ilocmpoenue
06yX KOPPEKMHBIX 0ePe6bes NOUCKA, NOCMPOECHHbIE HA OOHOM U HOM JHce MHOMCECHIGe
Ktoueil Opyz om 0py2a nociedoeamenbHoCmpio n0GOPOMOa.

Konrpoabusie Bompocsi (OIK-8):

1.

2.

Kaxue ocHoBHbIe oneparnun noaaepxxusaetr SPLAY-gepeBo? OnuuuTe anroputM onepauuu
splay u e€ ponb B paboTte nepena.

B uem otinmune SPLAY-nepeBa ot apyrux cOanaHcupoBaHHBIX JiepeBbeB (Hanpumep, AVL
WM KPAaCHO-YEPHBIX) C TOUKH 3pEHHsI FapaHTHI BpeMeHU paboThI?

Kax BrimosninsieTcst BctaBka HoBoro kitoua B SPLAY-nepeso? [puBenure
MOCJIe10BaTEIbHOCTD LI1aroB.

Kakue BO3MOXHBI CiTyuau BpalleHuit (zig, zig-zig, Zig-zag) npy BBITOJIHSHUN OTICpaIuu
splay? [IpuBenuTe mpuMepsl JUIsl KAKAOTO CIIyyasl.

OO0mwscHUTE, Kak peanu3yroTcs oneparun split 1 merge B SPLAY-nepese. [[nst kakux memneit
OHH HUCTIOJIb3YIOTCS?

Kak B Bamieil peaninzannuy opraHu30BaHO XpaHEHHUE yKa3aTeleil Ha pOJUTENbCKUE y3IIbl?
[Toyemy 5T0 BaxxHO 17151 omiepanuu splay?

B 3aganuu TpebyeTcst MOCTPOUTH 1B KOPPEKTHBIX JIepeBa MOMCKA Ha OJTHOM U TOM K€
MHOKECTBE KJIH04el, KOTOpbIe MOXHO Ipeo0pa3oBaTh APy B Apyra MOCIEA0BATENbHOCThIO
MOBOPOTOB. JIOKaXXuTe, YTO JJIs1 TIOOBIX ABYX OMHAPHBIX JIEPEBHEB MOMCKA C OIMHAKOBBIM
Ha0OpPOM KJIFOUEH CyIIECTBYET Takas IOCIEeJ0BATEIbHOCTb.

Onwuiure anropuT™ npeoOpa3oBaHus OAHOTO JIEPEeBa MOUCKA B IPYrOe C MOMOIIBIO
MMOBOPOTOB (BparieHui). Kakue THIIBI TOBOPOTOB (JIEBBIH, MPaBBIA) UCIIOIB3YIOTCS?

[IpuBeaute nmpumep ABYX A€pPEBLEB NIOUCKA, IOCTPOEHHBIX HA MHOYKECTBE KITIOUEH
{1,2,3,4,5}, 1 mOKaXXuTe TOCIEIOBATEIHLHOCTh IIOBOPOTOB, TIEPEBOISAIIYIO OJTHO JIEPEBO B
Ipyroe.

10. Kakwue CJI0)KHOCTH MOTYT BOSHUKHYTB IIPH pealiu3aiii MpeoOpa3oBaHus JEPEBLEB C

IIOMOLIBI0 TOBOPOTOB? Kak BbI MPOBEPSUIN KOPPEKTHOCTD BaILEH peann3auu?

Jlabopamopnasn paooma Ne3. I[Ipozpammnuasn peanuzayus b-oepesves. Cozoanue 6unapnozo
oepesa noucka. Ilouck oopasua ¢ ounapnom oepese. Iloocuem Konuuecmea y3106 oepeaa.
Iloocuem yucna nucmoee oepesa. Yoanenue ecex y3n06 uz OUHapHo2o oepesa

Konrtpoububie Bonpockl (OITK-8):

1.
2.

P ow

Kakue napamerpsl onpenenstor nopsaok B-aepesa u kak oHu 3a7at0Tcs?

OnuiuTe anropuT™M BCTaBKH Kiroya B B-gepeBo. Ilpum Kakux yCHOBHSIX NPOUCXOIUT
paciemienue y3na?

Kak peanuzoBan nouck kitoua B B-nepese? B uém otnmuue oT norcka B OMHapHOM siepeBe?

[TpuBenute ycinoBue, Mpu KOTOPOM IpH yaajeHUH Kiroua u3 B-nmepeBa Tpebyercs crnusiHue
y3J10B.

Kak opranmszoBaHo XpaHeHHE Y3J10B B-aepeBa: mMacCHUB KIIIOYEH, CCBHUIKM Ha IMOTOMKOB,
KOJIMYECTBO KITHOYEH?



6.

7.

8.

9.

10.

Kakne ¢yHKumMM peanm3oBaHbl Uis OMHApPHOTO JepeBa IMOWCKa (co3maHue, T00aBJICHUE,
0b6xom)?

Kak BwITTOJTHSETCS TIOJCYET KOJIMUYECTBA Y3JIOB B OMHAPHOM JiepeBe? YKaKUTE PEeKypPCHBHBIN
croco0.

Kak ompenensiercst, siBasieTcst au y3en jucrom? [IpuBemute ycioBue W crocod mojcdéra
JINCTHEB.

Kaxk ymganute Bce y3nb1 OunapHoro aepeBa? Kak nz0exaTh yTeuek mamsitu?

B uéwm 3akmouaroTcs 0coOOEHHOCTH MOMCKa o0pa3na (moanepesa) B OMHaApHOM JiepeBe?

Jlabopamopunaa paboma Ned. Pazpabomka knacca ona cmpyKkmypvl OGHHbIX OUHOMUATbHOU
Kyuu. Peanuzayua onepauyuu opmuposanus Kyuu U3 MHOMCECMEA INEMEHMOB.
Busyanuzayua kyuu.

KonTpoabHbie Bonpocs (OITK-8):

ROoo~Noa~wWNE

0.

Kakue nosst conepkuT kiacc y3iaa OMHOMHAIbHON Ky4uu?

Kax opranns3oBaHo XxpaHeHHE CITUCKAa KOPHEBBIX JIEPEBHEB?

OnuumTe anropuT™ CIUSHUS IByX OMHOMHMAIbHBIX KYyU.

Kak peanuzoBana onepaiys BCTaBKM HOBOTO 3JIeMEHTa?

Kak BbINoJIHAETCS N3BJICYEHNE MUHUMAIBHOIO 2JIEMEHTa?

Kax ¢popmupyercs Kkyda u3 MaccuBa 3J1IEMEHTOB (4epe3 BCTaBKH UJIU MOCTPOEHUE)?
Kakue MeTonb!l npeycCMOTPEHBI UIsl BU3yalIn3allud Ky4u?

Kax obecnieunBaercs yHUKaJIbHOCTh 1I€PEBBEB KAXA0I0 MOpsaka’?

Kak peanu3oBana onepanus yMEHbIIECHUS KIK0Ya U U1 YETO OHA HyKHa?

Kaxue co’xHOCTH BO3HHMKAIOT MPYU OTIAAKE CIUSHUSA U U3BJICUYECHNUS MUHUMYMa?

Moayas 2 (50 6an10B):

Moynb cofepKuT 4 NEKIMOHHBIX 3aHATUS U 4 1a0opaTOpHBIX pabOTHl. 3HAHKE JIEKLIMOHHOTO
MaTepualia OIICHWBAETCs MO KOHTPOJBHOW pabOTe, COCTOAIICH M3 JBYX BOIPOCOB, MAaKCHMAlIbHOE
KOJIMYeCTBO OayioB 3a KOHTPOJIbHYIO paboTy cocrtaBisier 10. 3a BbINONHEHHBIE M 3allUIICHHBIC
MpakTUYeCKUEe U JabopaTOpHBIC 3aHATHS CTYJACHT TMojiydaeT MakcumyMm 40 OamioB. OOmee
MaKCHUMaJIbHOE KOJIMYECTBO 0aylIOB 32 MOAYJb 2 cocTaisieT 50 6aos.

Bonpocs 1Jist KOHTpobHOIT padoTsl (OITK-8):

=

RBRowoo~NO kW

15.
16.

0.
1.
12.
13.
14.

Havite  ompenenenne rTpada. Yem  opueHTHpOBaHHBIM Tpad — oTIMUaeTCs  OT
HEOPUEHTHUPOBAHHOTO?

Yro Takoe creneHb BepiuHbl? [IpuBenure popmMyry CyMMBI CTETICHEH.

Kaxkwue rpads! HazbBatoT cBsi3HbIMU? [IpuBenuTe mpumMep HeCBSI3HOTO rpada.

Yro Takoe nukiioMmatudeckoe yuciio rpada? Kak ono Beraucisiercs?

Kak HaiiTn MakcuMallbHOE€ OCTOBHOE JIEPEBO B3BEIICHHOTO rpada?

OnuiuTe CTPYKTYPY JIaHHBIX «CHCTEMa Herepecekaronuxcst MHoxkecTBy (DSU).

Kaxue onepauuu ona noanep:xupaer?

B uém pasnuia mexay peanuzanueit DSU Ha mMaccuBe u Ha jece (¢ 9BpUCTUKaMu)?

UYro Takoe YaCTUYHO yHOPSAJOUYEHHOE MHOKECTBO?

[TpuBenuTe mpuMep OTHOLIEHUS MOPSAKA.

Kaxkue onepaiii MOKHO BBITIOJHATH HAJl YACTUYHO YHOPSATOUCHHBIM MHOXKECTBOM?

Onumute anroputM noucka B mmpuny (BFS). s kakux 3apad oH npuMeHsieTcs?

Yem nouck B riyouny (DFS) otnnuaercs ot BFS? IlpuBeaure npumep ucnonszoBanust DFS.

Yro Takoe MHHHMAaIbHOE mMOKpbiBaromiee aepeBo (MST)? HaszoBute nBa KiacCHYECKHX
aJITOpPUTMa €T0 MOCTPOECHMUSL.

Kak pab6oraet anroputm Kpackana mans MST?

Kak pabotaet anroputm IIpuma qyis MST?



17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

32.
33.
34.
35.

Jns pemeHWsl KakWx 3ajad TMPUMEHSIOT aJlrOPUTMBI TOHMCKAa KpaT4Yallero IyTH Ha
B3BEILLICHHOM rpade?

Onumute anroputm Jlerikctpol. Kakoe orpannuenue Ha Beca peoep y Hero ecTh?

Jlns kakux rpaoB UCIONB3YIOT anroput™ bemimana-®opnaa?

Uro Takoe undposoii nouck? B uém ero orauune or 00bIYHOr0 OMHAPHOTO MOUCKa?

Onwuimure CTpyKTYypYy LH(poBoro aepesa (trie) aas Habopa CTPOK.

UTo Takoe XeHIMpPOBaHNUE C OTKPBHITON ajpecarueii?

[TepeuncanTe OCHOBHbBIE METO/IbI PA3pPEIICHUS KOJUIU3UH.

Kakwue TpeboBaHUs MPeIbIBIAIOTCS K XeI-(DyHKIINH JUIsI OTKPBITOW ajpecannu?

Kak BbINOIHAETCS MOKMCK 3J€MEHTa B XeLI-Ta0JIuIe ¢ OTKPBITON aapecannei?

Kakwe THITbI TaHHBIX MOYKHO XEUIHPOBATH?

[TpuBeauTe npumepsl Xem-QyHKIUH 111 YUCeN U CTPOK.

Urto Takoe 06001IeHUE TG POBOTO MOUCKa?

B Kakux cTpyKTypax OHO MCIIOJIb3yeTcs?

Kak M0>xHO KOMOMHUPOBATH HU(MPOBOI MOUCK C TIOUCKOM B TIOCIIEIOBATEIBHBIX Ta0IMIax?

[TpuBeaure npumep 3a1auu, rae 3pPeKTUBHO UCIIOIB30BaTh COUETAaHUE IUPPOBOrO MOUCKA U
XEITUPOBAHMUS.

Yro takoe «iec» B koHTekcTe DSU? Kak oH yckopsieT onepaunn?

Kak BBIYMCINTE MUKIIOMAaTHIECKOE YUCIIO ISl CBS3HOTO Tpada?

B uém 3akimouaeTcs 3BpUCTHKA «cxkaTe myT» B DSU?

Kak HaiiT KOMIOHEHTHI CBSI3HOCTH rpada ¢ momoibsto BFS nim DSU?

Jlabopamopnasa paboma Ne5. 3adauu na zpagax. Ilocmpoenue mampuysvt cmesHcHOCHU.
Ilocmpoenue mampuyvl uHYUOEHUUIL.
KonTpoabHbie Bonpocsl (OITK-8):

1.

o

~

9.

10.

Kak B Bameit nporpamme 3agaéres rpag: cmucok pédep, MaTpulla CMEXHOCTH WIM HHOU
¢dopmar?

OnummTe anropuT™ NOCTPOSHUS MaTPULBI CMEKHOCTH IO CITUCKY pEDeD.

Kakwue pasmepHOCTH HMeeT MaTpuIla MHIUACHIUH /11 HEOPUEHTHPOBAHHOTO rpaga?

Kak ornuuaroTcs MaTpuibl MHIMICHIMHA JUIsI OPUEHTUPOBAHHOIO U HEOPUEHTHPOBAHHOIO
rpa¢os?

Kak peann3oBaHO 3alloJHEHME MaTpHIbl MHUIUACHLUI: YTO 3alMChIBACTCA B SUYCHKY IpH
WHIMJICHTHOCTH BEPIINHBI U pedpa?

Kakue cTpykTypbl HaHHBIX BBIOpaHBI sl XpaHEHHs MATpHIl (CHUCOK CIIMCKOB, numpy,
MaccuB)?

Kak nmpoBepsieTcst KOppeKTHOCTh BBOJIa rpada nepes mocTpoeHUueM MaTpuil?

Kakne oneparun Hax rpadoM Bbl peain30BaId C HCIOJIB30BAHMEM MAaTPHUIBI CMEXHOCTH
(TIouck coceneid, mMpoBepKa CBA3ZHOCTH)?

Kak BbIBOIUTCS MaTpuIla CMEKHOCTH U MaTpHLa MHIKJCHINN HA SKpaH (popmaTtupoBaHue)?

Kakue orpannuenus no pasmepy rpada HaksiaJpIBaeT BEIOpaHHOE MpeICTaBIeHHE?

Jlabopamopnas paboma Ne6. Peanuzayusa ¢ ucnonvioeanuem cnuckos. Ilocmpoenue cnuckoe
ceazu. Illocmpoenue nepeuneit peovep.
Kontpoasubie Bonpocsl (OIIK-8):

NG~ WNE

Kak oprannsoBaTh CIIMCOK CMEKHOCTH Ha OCHOBE MAacCHBA CIIUCKOB?

Kax no6aButh pedpo B CIIUCOK CMEXKHOCTH ISl OPUEHTUPOBaHHOTO rpada?

Kak ynamute pedpo U3 crucka cMexHOCTH?

Kak npoBeputh Hanuuue pedpa Mexay AByMs BEpPIIMHAMU B CITUCKE CMEKHOCTH?
Kak nmoctpouts nepeueHs pédep 1Mo roroBOMy CIUCKY CMEKHOCTH?

Kaxk o mepeunto p€bep BOCCTAaHOBUTD CITUCOK CMEKHOCTH?

Kak onieHuTh mamMsaTh, 3aHIMAEMYIO CTUCKOM CMEKHOCTH U TIepeuHeM pédep?

Kak peanmzoBaTth 00x0/1 rpada B TiTyOHHY, UCIIOJIB3YS TOIBKO CITUCOK CMEKHOCTH?



9.
10.

Kak ydecTs kpaTHbIe p€Opa MpH MOCTPOSHUH CITUCKOB CBS3H?
Kakue oneparun ¢ rpadom 3¢ (ekTuBHEE BBINOIHATh HAa CIUCKAaX CMEXKHOCTH, a Kakue — Ha

nepevHe pédep?

Jlabopamopnasa paboma Nel Ilpozpammuaa peanuszayusa aneopummos Ha zpagax.
Ilocmpoenue ocmoenozo oOepeea nymem o00xooa 6 2nyouny (¢ wupuny). Ilocmpoenue
Mampuyvl Kpamyauuwiux nymeil.

Konrpoabusie Bompocsi (OIK-8):

RBOoo~NoGaMLONE

0.

Kaxk peanuzoBaTh mocTpoeHrne OCTOBHOTO JiepeBa 00X0A0M B Iri1yOuny?

Kak oprannzoBaTb 00X0/] B LIMPUHY JJIS TOJTy4YEHUs] OCTOBA?

Uem oTiinuaetcs cTpykTypa octoBHOro aepesa npu BFS u DFS?

Kak xpaHUTh MOJIy4eHHOE OCTOBHOE JIepeBO (CIUCOK pédep, MaTpuLa)?

Kak peanuzoBats anropurm ®noiiga-Yopiuenia 11 MaTpULbl KpaTYalIIuX myTein?
Kak MHMLIMaan3upoBaTh MaTpHUIly BECOB IEpe MOMCKOM KpaT4alIIuX IyTen?

Kax BoccTaHOBUTH IyTH MO TOTOBOW MaTpHULle KpaT4alIINX pacCTOSTHUI?

Kak yuecTb oTcyTcTBHE pedpa (0€CKOHEUHOCTh) NPH peanu3anuun?

Kax npoBepuTh KOPpEKTHOCTH MOCTPOESHHOW MaTPUILIbI KpaTUaHIINUX My Tei?

Kakue cTpyKTypbl JaHHBIX BBIOpaTh 1711 3¢ (HEeKTUBHON peanu3anuu alropuTMoB?

Jlabopamopnas paboma Ne8. QOobpadomka crosapsa c¢ eviceuxkamu. Hcnonv3oseanue
MHO20YPOBHEBHIX BbICECYEK.
Konrpoabusie Bompocsi (OIK-8):

RBOoo~NoOGOMWONE

0.

Kak xpanuTthb cioBapb st 3QPeKTHBHOI 00pabOTKH BBICEUEK?

Kak peann3oBaTs 0JJHOypOBHEBYIO BBICEUKY O KIHOUY?

Kax oprannszoBats MHOrOypOBHEBYIO BBICEUKY (BJIOKEHHBIE BHICEUKH)?

Kak 00pa0aTbIiBaTh KOH(MIMKTHI IPH HATOKEHUHU BbICEUEK?

Kaxoii anroput™ ucnosp3yercs 1 IPUMEHEHUS BBICEUKH KO BCEM 3JIEMEHTaM ciioBaps?
Kak BocCTaHOBUTH UCXOJIHBIN CJIOBAPH MOCIIE€ BHICEUEK?

Kaxue cTpykTyphl JaHHBIX TOAXOAAT I XpaHEHUSI MHOTOYPOBHEBBIX BbICEUEK?

Kaxk obecreunTh He3aBUCUMOCTD BBICEUEK PA3HBIX YPOBHEH?

Kax oLieHuTh BpeMEHHYIO CII0KHOCTh IPUMEHEHUS BbICEUEK?

Kak BEIDOJIHUTE OTKAT HOCIETHEN BEICEUKH?

1.3.2.2 Bonpocui, evinocumvle nHa rk3amen no oucuyuniune «Cmpykmypovl u anzopummol
oopabomxu oannvixy (OITK-8)

RRO©ooNo O R~LNE

0.
1.
12.
13.
14.
15.
16.
17.

UT0 Takoe CI0KHOCTh alropuT™Ma?

Kaxk onienuBaetcst BpeMeHHas CII0KHOCTh aJlropuT™Ma?

HazoBute Hanboiee N3BECTHBIE aJITOPUTMbI COPTUPOBKHU.

Onwumute anroput™ OsIcTpoii copTupoBku (QuickSort).

Korma nenecooOpa3Ho MpUMEHSTh PEKYPCHIO?

Uro takoe abctpakTHbIil TUN naHHBIX (AT/)? 3auem nyxubpr AT/1?
UeM oTimvaeTcss OJHOCBSI3HBIN CIIUCOK OT ABYCBSI3HOTO?

Uro npencrasisier co00i CIMCOK ¢ MHAMUYECKUM BBIJICJICHHEM MaMsTH?
KaxoBbl 0a30BbIC onieparuy HaJ CTEKOM?

Kaxk peanuzyercst ouepeab ¢ NpUOPUTETOM?

Yro Takoe OmHapHas ky4da (binary heap)?

B uém paznunune Mexay min-Kyuyei 1 max-Kyden?

YTto Takoe X3MHUPOBAHUE U KaK OHO CBS3aHO C XAII-Ta0auIei?

UTo Takoe KOJUIM3US U KaKue METObI €€ pa3pelieHus] CYIEeCTBYIOT?
Kaxkue kpurepuu xopomen X31i-(QyHKIIu?

UTto Takoe KOpeHb JepeBa U JIUCT y37a?

Kakumu cBoricTBamu 001a1aroT OnHapHbBIe AepeBbs noncka (BST)?



18.
19.
20.
21.
22.

23.

24,

25.

26.

217.
28.
29.

30.
31.
32.
33.

34.

35.
36.
37.

38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.

49.
50.
51.
52.
53.
54.
55.

Kakwue BapuanTsl 00Xx0/1a nepeBa cymiectBytoT (in-order, pre-order, post-order)?

Uro Takoe cOaraHCUPOBAHHOE AEPEBO U 3a4€M OHO HYXKHO?

B uém oTiimuus GunapHoro nepesa noucka ot AVL-nepesa?

Kaxkue BpamieHuss HeoOX0AUMEI 1711 BOCCTaHOBIIeHUs Oananca B AVL-nepese?

[lepeuncnure nATH CBOWCTB KpacHO-4€pHOro nepeBa. Kakoe u3 HUX rapaHTupyer
cOaTaHCUPOBAHHOCTH?

[Ipn BcraBKEe y371a B KpacHO-4€pPHOE AEPEBO MOTYT BO3HHUKHYTh TpHU Cilydyash HapylIEHUs
CBOMCTB. ONUIINTE KAKIbIM CITydail U JEHCTBUS 110 UX UCIPABIICHHUIO.

Kakne BuABl BpallleHHMH HMCHOJIB3YIOTCS B KpacHO-4EPHBIX AepeBbsix? IlpuBenure mpumep
JIEBOT'O ITOBOPOTA.

Onummre mnpouecc yJaleHus y3ia U3 KpacHo-uépHoro nepeBa. Kak oOpabareiBaroTcs
cly4au, KOr/ia yJIajdsaeMblil y3e1 YEpHbIA?

[Touemy kpacHO-u€pHBIE AepeBbs rapaHTUpyioT BbicoTy O(log n), B oTimune OT OOBIYHBIX
BST?

B kakux crieHapusix KpacHo-4€pHoe JAepeBo npeanouturensuee AVL-aepeBa, 1 Ha060poT?
Onwumute nporenypy splay (mporackuBaHue) y3ia K KOPHIO.

Yro Takoe b-nepeBo? HaszoBure ero OCHOBHbBIE MapameTpbl (MUHMMaJbHYIO CTENEHb t,
MaKCHUMaJIbHOE KOJMYECTBO KIIOUEH B y3II€).

[Touemy b-nepeBps mMPOKO MPUMEHSIOTCS B 0a3axX JaHHBIX U (pallIoBBIX cucTeMax?

UYro takoe 6mHOMUaNbHOE AepeBo Bk? [lepeunciure ero cBoiicTna.

Onumure anropuT™ ciusHus (merge) AByX OMHOMHAIIBHBIX KyY.

Yro Takoe kyya dubonauun? Kakue omepauuu B HeW MMEIOT Jy4lllie aMOPTH3HMPOBAHHBIC
OLIEHKH TI0 CPaBHEHHIO ¢ OMHOMHATILHOM Ky4eit?

Haitite  ompenenenne rpada. UYem  opueHTHpoBaHHBIH Tpad  oTIMYaeTcss  OT
HEOPUEHTHUPOBAHHOIO?

Yro Takoe creneHb BepuinHbl? [IpuBenute GopMyny CyMMBbI CTEIEHEH.

Kakwue rpadst Ha3bpBatoT cBs3HbIMU? [IpuBeInTe IpUMEp HECBA3HOTO rpada.

Onummre CTPYKTYypy HaHHBIX «cHcTeMa Hemnepecekaromuxcs MHoxecTB» (DSU). Kakue
orepanuy OHa NOAEPKUBACT?

B uém pasnuna mexay peanuszanueit DSU Ha MaccuBe 1 Ha jece (C 9BpUCTUKaMU)?

Onumure anroput™ novcka B mmpuny (BFS). [lng kakux 3ana4 oH npuMensercs?

Yem nouck B riryouny (DFS) otnuuaercs ot BFS? [Ipusenute npumep ncnosns3obanus DFS.
Uro Takoe MHMHMMalbHOE MOKpbiBawomee aepeBo (MST)? HazoBute nBa KilacCHYECKUX
aJIrOpUTMa €r0 MOCTPOECHHUS.

Kak pabotaer anroputm Kpackana gt MST?

Kak paboraet anroputm [Ipuma nins MST?

Onumute anroputm Jlerikctpol. Kakoe orpannuenue Ha Beca peoep y HEro ecTh?

Jns kakux rpadoB UCTIONB3YIOT anroput™ bemnmmana-®opaa?

Yro Takoe mudposoii mouck? B u€m ero otimune ot 00IMHOTO OMHAPHOTO MOUCKA?
Onwumure CTpyKTYpYy LH(poBoro aepesa (trie) aas Habopa CTPOK.

Uto Takoe XeIHUpOBAHUE C OTKpbITOM aapecaruend? IlepedncianTe OCHOBHBIE METOMBI
paspeeHus KOJUTA3UM.

Kaxk oprannzoBarh CiCOK CMEXHOCTH 1 Tpada?

Kak no cnucky cMeXHOCTH ITOCTPOUTH MepeueHb pédep?

Kak peann3oBaTh TOCTpOEHUE OCTOBHOTO JiepeBa 00X010M B ITyOHHY (MU ITUPUHY)?

Kak peanuzoBats anroputm ®noiiga—Y opuienna s MaTpUIbl KpaTYalInX ImyTen?

YTo Takoe MHOTOYPOBHEBBIC BBICEUKH MPU 00pabOTKe cioBapsi?

Kak o6ecnieunts otkar (undo) mocienHeill BEICEUKH B ClIOBape?

CpaBHUTE aMOPTU3HPOBAHHYIO CIIO)KHOCTb OCHOBHBIX onepaunii SPLAY -nepeBbeB ¢

KpPacHO - 4EPHBIMU JI€PEBbSIMH.



1.3.3.1 Oyenounvie mamepuanwt 0,151 3a04HOU hopmul 00yuenusn (3D0)

Moayas 1 (50 6ani0B):

MO[IYJ'IB COACPIKUT 3 JICKOUOHHBIX U 2 MPAKTUYCCKUX 3aHATHA. 3HaHue JICKOUOHHOT'O
MaTepualia OIICHMBAETCS MO KOHTPOJIBHOW paboOTe, COCTOAIICH M3 JBYX BOIPOCOB, MAaKCHMAlIbHOE
KOJIMYECTBO Oa/UIOB 3a KOHTPOJBHYIO paboTy coctaBisser 20. 3a BBINOJTHEHHBIC W 3alWIICHHBIC
MpaKTUYECKHEe M JabOpaTOpHbIE 3aHATUS CTYIEHT Mojdy4daeT MakcumyM 15 OGammos. OOrmiee
MaKCUMaJIbHOE KOJIMYECTBO OaJTOB 32 MOYJIb 1 coctaBnser 50 6amios.

Bonpocs! st KOHTPOJIbHO# padoTsl (OITK-8):

RBRoOoo~NO~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Yto Takoe CI0XKHOCTh alNroputma?

Kak onieHnBaeTcst BpeMeHHas CII0KHOCTh aaroputma?

Kakue MeTo/pl HCTIOIB3YIOTCS /17151 OLIEHKH BPEMEHHOW CI0XHOCTH aJIropuT™Ma?
Ha3zoBute Hanbosee n3BeCTHBIE allTOPUTMBbI COPTUPOBKH.

Kakoii anroputM COpTUPOBKU CUUTAETCS ONTUMAJIBHBIM MO0 CPEAHEMY CITydaro?
OOBsCHUTE NPUHIMII Ty3BIPHKOBOI COPTUPOBKH.

Ornummre anroput™ ObICTpoit coptupoBku (QuickSort).

Kak paboraet merox BcraBok (Insertion Sort)?

Korpna niesecoo0pa3Ho MpUMEHSTh PEeKypCrio?

[Touemy pekypcuBHBIE pPELIEHUsI HHOT1a IPUBOJAT K TpobieMaM MPOU3BOUTEIEHOCTH?
IIpuBenuTe mpuMep KIaCCU4ECKON pEKYpPCUBHOU 3a/1a4H.

YeM oTMyaroTcs MpsiMble U KOCBEHHBIE peKypcun?

Yro takoe abctpakTHbIi TuM AaHHBIX (AT/)? 3auem HyxHBI AT/?

[lepeuncnure pactnpoctpaneHnnbie npumepsl AT/I.

Kak peanusyrorcs cnivcku B pamkax koHuenuuu AT/1?

[TpuBenuTe peanusanuio CIUCKa ¢ UCIOIb30BaHUEM MacCHBa.

Uem oTaugaeTcsi OTHOCBA3HBIN CIIHCOK OT JBYCBA3HOTO?

Yro moHUMAaeTCs MoJ{ CIUCKOM C JMHAMUYECKHUM BbIJCJIEHUEM NaMsITH?
OO0BscHUTE OCOOEHHOCTH OAHOCBSI3HOTO CIIMCKA.

Yro mpencTasiseT coboil ouepesib ¢ MPUOPUTETOM?

B uém 3akimrogaercs oTiinyMe peanusaluii ouepeaeil Ha MacCUBaxX U CIUCKax?
KakoBbl 6a30BbIe onepaiyy Hajl CTEKOM?

Kak peanusyercs cTek Ha CTATUYECKOM MaccuBe?

B 4uémM ocobeHHOCTh cTeka Ha JUHAMUYECKON CTPYKTYpe NaHHbIX?

Pacckaxxute 0 peanuzanuu oyepeau ¢ IPpUOPUTETOM.

UYro takoe aek (deque)? [IpuBeaute ero npuMeHeHUE.

Uro Takoe O6uHapHas ky4a (binary heap)?

B uém paznuune Mexay min-Kydel U max-Kyuei?

Uto 3HauuT noaaepxKuBaTh cBOKMCTBO Kyuu (heap property)?

OnwuiuTe mary nNpoueaypsl yBeJIMdeHus Kiroya (increase-key) B OuHapHOM Kyue.
KakoBo Ha3HaueHne OnHOMUaNBHOM Kyun (binomial heap)?

Yem paznuuarorcs OMHOMUHATIbHAS Kyda U IeBOCTOpOoHHsA Kyda (leftist heap)?
Uro npezcrasiiseT coboit kocas ky4da (skew heap)?

OOBscHUTE PA3IUUUs MEXY ONEpaALUsAMH CIUSIHUA (merge) B pa3HbIX BUAAX KyY.
MoxHO 11 3QPEeKTHBHO pean30BaTh 0OUepe/b C IPUOPUTETOM Ha OCHOBE ABOWYHOMN Kydn?

Ilpakmuueckoe 3anamue Nel. Cocmagnenue rgpghexmuenozo npozpammnozo kooa. Maccuewl.
Ykazamenu. Ceasv yxkazameneii u maccueos. [Junamuueckue maccuevl. Yxazamenu u
napamvempuol lynKyuil.



KonTpoabHbie Bonpocs (OITK-8):

1.

RO ~NoGAWN

0.

3ayeM NPUMEHSETCS] ONTHMH3ALUSA AITOPUTMOB, U KaKHe IMOJXOAbI HMCIIOJIb3YIOTCS Yallle
BCEro?

Kakue TuIbl COpTHPOBOK OBIBAIOT M KAaK KJIACCU(PULIUPYIOTCS METOJII COPTUPOBKH?

UYro takoe maccuB B C/C++ u kKak OH 0OBsIBIISETCS?

Kak cBsi3aHbl MaccuBBI M yKa3aTenu B s3bikax C/CH++?

Kax oOBsBISIOTCS M HHULMATU3UPYIOTCSA JUHAMUYECKUE MAaCCUBBI?

Yro o3HauaeT rnepegaya MaccuBa B KauecTBe MapaMmerpa GyHKIUHU?

Kak ocyectBisieTcst 1OCTyIl K 2JIEMEHTaM MaccHuBa Yepe3 yKas3aTelb?

YeM oTiiMyaeTcsi CTAaTUYECKUN MACCUB OT AMHAMHUYECKHU BBIJEICHHOTO?

Uro ciyunres, eciiv 00paTUThCS K HECYIIECTBYIOLIEMY JIEMEHTY MaccuBa?

Kak peanusyercs nepenada AByMEpHOro MaccuBa B (yHKIIMIO Yepe3 yKa3aTeau?

Ilpakmuueckoe 3anamue Ne2. Cozoanue u demoHcmpayus padoomsl aOCMPAKMHLIX MUNOB
oannvix (AT/). Peanuzauusn 3adauu "Word Count”(angpasumno-yuacmommuwiii cnoeapsn).
Paboma c paiinamu. Iloocuem cumeonoe ¢ cmpoke c yuemom pezucmpa. Iloocuem noocmpok
6 CIpOKe ¢ y4emom nepeKkpolmuil.

Konrpoabusie Bompocsi (OIK-8):

NoogkrwnpE

8.
9.

10.

Yro takoe abctpakTHbIM TUM AaHHBIX (AT/L)?

B 4yem oTnmnuume cTpyKTyphl JAHHBIX OT a0CTPAKTHOI'O THIA JAHHBIX?

B yem cocTouT Bax)HOCTh IPUHLIMIIA COKPBITHS IeTaslel peanu3auuu B KoHnenuuu AT/(?
Yro 3naunt TepmuH « Word Count» npuMeHUTENbHO K 00paboTKe TeKcTa?

Kak onpenensiercs cnoBo B pamkax 3aaanus « Word Count»?

Kakas cTpykTypa JaHHBIX MOAXOIUT JUI XpaHEeHUs ajihaBUTHO-4aCTOTHOIO clioBaps?

Eciu ¢aitn  Oonblioil, Kakoe ONTUMAJIbHOE pEIIEHHWE [03BOJSET MUHUMHU3UPOBATH
notpeOeHne OnepaTUBHON MaMsATH?

Yro mpou3oiaeT, eciu BXoaHOH (daiin myct? Kak momkeH BecT cedst anroputm o0paboTku?
Kaxkue crangaptabie 6nbmmuotexkn C++ UCIOMB3YIOTCS 1J1s1 paboThI ¢ paitmamu?

Kak oTKphITh (hailsn anst uTeHHs U 3anicH B iporpamme Ha C++?

1.3.3.1.1 Oyenounvie mamepuanvi 01 3a04HOU Popmol 00yuenusn (3P0O)
Moayas 2 (50 6an10B):

Monynbs COOepXHUT 2 JEKIMOHHBIX 3aHSTHSA, 2 TPAKTHYECKWe W 2 JabopaTtopHbIe palbOTHI.
3HaHUEe JEKIIMOHHOTO MaTepHhallia OLIEHHWBAeTCS MO KOHTPOJBbHON paboTe, cocToslledl u3 JBYX
BOIIPOCOB, MAaKCHUMAaJIbHOE KOJUYECTBO OajyloB 3a KOHTPOJIbHYIO paboTy cocrtaBimser 10. 3a
BBITMIOJTHEHHBIE U 3aIIMIIEHHBIC TPAKTHUECKHE U Ja00paTOpHbIE 3aHATHS CTYJCHT MOIy4aeT MaKCUMyM
10 6amnoB. O01IEee MaKCHMaTbHOE KOJIMYECTBO OAJTOB 3a MOIYJIh 2 cocTaBisieT S0 6amios.

Bomnpocs! 1J1st KoHTpoabHO# padoTsl (OITK-8):

©No kM wDdRE

Yro Takoe X3UIMPOBAHKE M KaK OHO CBSA3aHO € XAII-TaOauiei?

UYto Takoe KOJUIN3HS U KAKHUE METOABI €€ pa3pellieHus CyIECTBYIOT?

Kak oprannzoBath npsMyto agpecanuio B Xau-radnuue?

Kakwne xpurepun xopomei Xam-QyHKIuu?

Kakue npo0ieMbl BOZHUKAIOT MPH MIOXUX XAMI-(QYHKIHAX?

UTto Takoe paBHOMEPHOE pacipeesieHne 3HaUCHUI XA 1I-(PyHKITUN?

B 4éMm oTnMune OTKPBITHIX aPECOB OT 3aKPBITHIX aIPECOB B PA3PEILIEHUHN KOJIU3UN?
YeM nose3HbI X3II-KO/IbI U KaK OHU BIMAIOT Ha 0€30MaCHOCTh 1aHHBIX?



9. Kakue ¢pyHKIMHM KOHTPOJISI IIEIOCTHOCTH JIAHHBIX 00ECIIEYMBAIOTCS CPEICTBAMHU
X3IIMPOBAHUSA?

10. Yem oTnuyaercs CHMMETpUYHOE MIH(PPOBAHNE OT ACUMMETPUIHOTO?

11. Yro Takoe mudpoBas MOAMKUCH U KaK OHA 3aIIUIIACT TaHHbIEe?

12. Yto Takoe cucTteMa OTKPHITOTO KJIt0Ya M KaK OHa OpraHn3oBaHa?

13. Kaxk opranu3oBaHbI IOMCKOBbIE HHAEKCHI M YTO TAaKOE 0OpaTHbIE WHACKCHI?

14. Kakue TeXHOJOTHUH HCIIONIB3YIOT IIOMCKOBBIE CUCTEMBI JUISI TOBBIIIEHUS! CKOPOCTH BBIIAYH
pe3yabTaToB?

15. Yro Ttakoe mocneaoBaTeIbHOE XIUIMPOBAHUE U TI€ OHO MPUMEHSIETCS?

16. B 4ém 0coOeHHOCTH TIBOWHOTO XAIIUPOBAHUS?

17. Kaxue BUABI X3IIMPOBAHUS U3BECTHBI U TJI€ OHU UCTIONB3YIOTCS?

18. UYro Takoe yHHBEpCATbHOE XIUIMPOBAHUE U [TOYEMY OHO MOMYJISPHO?

19. Yo Takoe coriacoBaHHOE X3IIMPOBAHUE U KOTJa OHO TMOJIE3HO?

20. B uém cocToAT NOTEHIHATIbHbBIE YTPO3bl 0€30MaCHOCTH MPHU HEMIPABUILHOM BBIOOpE X31II-
byHKINA?

21. Uro Takoe KOpPEHb JIepeBa U JTUCT y37a?

22. Kak omnpenenuTth BBICOTY JIepeBa U JuaMeTp nepena?

23. B uéM oTnuuMe MOJHBIX AEPEBbEB OT MOYTHU-TIOIHBIX JA€PEBHEB?

24. Kakas omeparus HeoOXoauMa JUis OoAepKaHus 6anaHca B 1epeBe?

25. Kakumu cBoiicTtBamu 06nafaroT OuHapHbie nepeBbs noucka (BST)?

26. Urto Takoe cOalaHCHPOBAHHOE JIEPEBO U 3a4EM OHO HYKHO?

27. Kakwue BapuaHThl 00X0/1a iepeBa cyuiecTBytoT (in-order, pre-order, post-order)?

28. Kak peanu3oBaH Ki1acc OMHApHOTO JIepeBa Mmorcka Ha si3bike C++?

29. B uém otnmuums GmHapHOTO JepeBa noucka oT AVL-nepesa?

30. Kak obpabaTsiBatoTcs 1yOarKaThl B ONHAPHOM JIepeBe MouckKa?

31. Yro Takoe ouepeab C MPUOPUTETOM M KaK OHA peajn3oBaHa?

32. Kakue MeTo/ibl MPUMEHSIOTCS AJIsl HOJepKaHUS YIIOPAJ0UEHHOCTH B CTPYKTYpE JaHHBIX C
npuopureraMu’?

33. UYro Takoe BHyTpeHHee npeacraBienue AVL-nepesa?

34. Kakwue npaBuia coxpanenus 6ananca cobmronatorcsi B AVL-nepese?

35. Kak ocymiecTsisiercs: BKIIOUeHHE HOBOW BepIHbBI B AVL-nepeBo?

36. Kak m3MeHsieTcst BRICOTA JIepeBa MOCIe BKIIOYEHUSI HOBOTO y3i1a?

37. Kakwue BpameHust HCOOXOAUMBI 1Tl BOCCTaHOBJICHUs Oananca B AVL-nepese?

38. B uém pa3Huna Mexay JeBbIM U IPaBbIM BpallleHUsIMU?

39. Kak npoucxoaut yaanenue BepimnHbsl u3 AVL-nepesa?

40. Kakwue n3MeHeHHUs MPOUCXOIAIT B IepeBE MOCie yAaleHUS BEPIIUHBI?

Ilpakmuueckoe 3anamue Ne3. Anzopummovr xewiupoeanua oannvix. Ilocmpoenue Qynxyuii
XeWuUpPoSanHuA u ai2opummos Xeumupoeanus OAGHHbIX, npu pewienuu 3a0ay na azvike C++

KonTpoabHbie Bonpocsl (OITK-8):

Yro Takoe XEINPOBAHUE U AJIS YETO OHO NIPUMEHsIETCA?

Kaxue cBolicTBa 10JKHBI 001a1aTh XOPOIITHE XeI-(QyHKITHN?

B 4ém onacHOCTb BOZHUKHOBEHUS KOJUIM3HN U KaK OHU PELIAt0TCs?

[TpuBeauTe mpuMep MpocToil xem-PpyHKInuu Ha s3bike C++.

YeM oTiIMYAOTCS METOABI OTKPBITON aApecalii U LENoYeK Ul pa3pelleHus KO3 ?

Kax MOXHO MOBBICUTH KaYECTBO XelI-(DyHKIUU?

Kak nmoctpouTh Xem-Tabiuiy ¢ OTKPBITHIM pa3MelleHneM Ha si3bike C++?

NoogkrwbdPE



8. B uém 0coOeHHOCTH HeambHON XenI-(hyHKIH?
9. Yem oTnmyaeTcs XeMUPOBAHHUE LEJIBIX YUCEN OT XEUIMPOBAHUS CTPOKOBBIX TaHHBIX?
10. KakoBa 11e71b YHUBEPCAITBHOTO XCIIUPOBAHHS U KaK OHO PEai30BaHO?

Ipakxmuueckoe 3anamue Ned. Peanuzauyuu knacca «ounapuoe oepeeo noucka». bunapnoie
Oepesbs noucka. Peanuzayus anzopumma noCmMpoeHuss ONMUMAIbHO20 OUHAPHOZ0 Oepesa
noucka.
Konrtpoubnbie Bonpockl (OITK-8):
1. Yro Takoe GMHAPHOE JAEPEBO MOMCKA?

2. Kaxkue ocHOBHBIE Omepaiil MOXHO BBITIOJIHATH C OWHAPHBIM JIEPEBOM IMOHCKA?

3. Kaxas IoCICA0BATCIIbHOCTD ,Z[GflCTBPIﬁ BBIITOJIHACTCA IIPU BCTABKC HOBOT'O 3JICMCHTA B
OuHapHOE JIepeBo mnoucka?

4. Kakyro CTpyKTypy AaHHBIX LI€I€CO00pa3HO UCIOIB30BATH IS TIPEICTABICHHUS Y3II0B

OMHApHOTO JiepeBa Moucka B si3bike C++?

Kakue ciyyan BO3MOKHBI IPU YJAJICHUH y371a U3 OMHAPHOTO JiepeBa noucka?

B uém oTnmume nmoucka B OMHapHOM JepeBe MOUCKA OT JTUHEHHOTO TTorcKa?

Kak moctpouTs ontuManbHbIN OMHAPHBINA TOUCKOBBIN alTOPUTM U 3a4€M OH HY>KeH?

N o

Kak nocuurats BeIcOTy OMHApHOIO AepeBa noucka?
Kak BBINOIHUTH MOMCK MUHUMAJIBHOTO 3HAYCHUsI B OMHAPHOM JiepeBe Mmoucka?
10 B uém 3akmogaercs uaest cOanaHCUPOBAaHHOCTH OMHAPHOTO JiepeBa MOMCKa U 3a4eM OHa BaxkHa?

Jlabopamopnan paooma Nel. Peanuzayus ancopummos xauuposanusn. Cocmaesnenue xeui-
maoauy. Ilocmpoenue xeur-maodauy uz mexkcmoeozo ¢gaiina. Illocmpoenue xewr-maoauy 01
3ape3epeuposanHbIX cj1068, UCHOIB3YEMO20 A3bIKA RPOZPAMMUPOBAHUSL.

Kontpoabsubie Bonpocsl (OIIK-8):

Urto Takoe XeImrpoBaHKUEe U KaK OHO UCIIOJB3YETCs B XEI-Ta0Iuax?

Kaxune ocHOBHBIE KOMIIOHEHTHI BXOJIAT B CTPYKTYPY X€UI-TaOIULIbI?

Yro Takoe KOJTU3US, U KaKhe METO/bI €€ pa3pelieHus! CyIeCTBYIOT?

[IpuBenuTe mpumMep npocTeiieit xen-GyHKIUA ISl CTPOK.

Kak co3nate npoctyio xem-rabuuity Ha s3bike C++?

Kakas cTpaTterust xpaHeHUsI UICIIOJIB3YETCS B CIy4ae KOJUIM3UA METOIOM LIEOYeK?

Uro Takoe OTKpBITOE pa3MelieHue (OTKPBIThIC ajapeca) M KaK OHO MPUMEHSETCS B XeIl-

Tabiumax?

Kak obecnieunts 3¢ (hekTUBHYIO 3arpy3Ky Xem-Ta0nuisl (ko3¢ duuneHt 3anonnenus)?

Kakue mepbl mpeocTOpoKHOCTH HAJ0 MPUHATH MPH CO3/JaHUU XEII-TaOJUIbI U3 TEKCTOBOTO

daiina?

10. Kak aBTOMaTHM3MpOBaTh CO3JaHHE XCMI-TAOJNHIIBI [T Habopa 3ape3epBUPOBAHHBIX CIIOB

KOHKPETHOTI'O s3bIKa ITporpaMMupoBanust (Hanpumep, C++)?

NoogkrwnpE
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Jlabopamopnasa paboma Ne2. Peanuzayuu knacca «ounaproe oepeeo noucka». bunapuuie
oepeebs noucka. Peanuzayun anzopumma nocmpoenus onmumaibHozo OUHAPHO20 Oepesa
ROUCKA C K6AOPAMUYHBIM 6PEMEHEM PAdontbl.
Konrtpoubnbie Bonpockl (OITK-8):
1.  Yro Takoe 6uHapHOE nepeBo moucka (BST)?
2.  Kaxkwue onepanuu noiep:xuBaeT OMHApHOE I€PEBO MOUCKA?
3. Kakas rapanTHs NMpaBUIBHOCTH COXPAHSETCS NMPH BCTaBKE HOBBIX JJIEMEHTOB B OMHApHOE
JIEPEeBO MoucKa?
Kaxkoe ycioBue omnpezenseT onTuManbHOe OMHAPHOE JIEPEBO MOMCKA?
[Touemy ontumainbeHas CTpyKTypa JIepeBa BIHMAET Ha IPOU3BOIUTEIILHOCTh MIOUCKA?

o k&
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10.

Kaxkue neicTBUs BBIOTHSIOTCS MPU BCTABKE AJIEMEHTa B OMHApHOE JEPEBO MOUCKA?

KakoBa BBIYHMCIUTEIbHAS CIIO)KHOCTh QJITOPHUTMa TIOMCKAa B IUIOXO COAaaHCUPOBAaHHOM
OmHapHOM JepeBe?

[Toyemy moOCTpOCHHE ONTUMAIBHOTO OWHAPHOTO JepeBa TpeOyeT KBaJApaTHYHOTO BPEMECHU
paboTh1?

B u4€Mm 0COOEHHOCTh ONTHMAaJIbHON CTPYKTypbl OWHApHOTO JepeBa OTHOCHUTEIHHO
PaBHOMEPHOTO pacIpeieIeHus 3JIEMEHTOB?

Kak W3MEHHTCS aJIrOPUTM IOWCKA B OMHApPHOM JEpPEBE IOUCKA, €CIU OHO ONTHUMAIILHO
MIOCTPOEHO?

1.3.3.2 Bonpocwi, evinocumvle na 3auem no oucuyuniune «CmpyKmypwvl u anzopummol

oopabomxu oannvixy (OITK-3)

RBPBOoo~NOA~wWNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Uro Takoe cI0KHOCTb aaropurMa’

Kak orieHuBaeTcsi BpeMeHHas CII0KHOCTh allropuTMa?

Kaxue meToas! HCHIONIB3YIOTCS AJIs1 OLIEHKH BPEMEHHOM CII0’KHOCTH anropurma’?
HazoBute Hanbonee n3BeCTHHIE ANTOPUTMBI COPTHPOBKH.

Kaxoii anroput™ copTUpOBKH CUUTAETCS ONTHUMAJIBHBIM 110 CPEHEMY CIIydaro?
OObscHUTE IPUHIIUIT TY3BIPHKOBOM COPTUPOBKH.

Omnummre anroput™ ObICTpoit coptupoBku (QuickSort).

Kak pa6oraet merox BctaBok (Insertion Sort)?

Korna nienecoobpasno npuMeHsATh peKypcuio?

[ToueMy pekypcHUBHBIE pEIICHHsI MHOTIa TPUBOIAT K MpobdaeMaM NpOr3BOAUTEIHLHOCTH?
[IpuBennTe mpuMep KIacCU4ECKON pEKYpPCUBHON 3a/1a4N.

YeM OTIMYAIOTCS MPSMbIE U KOCBEHHBIE pEKypcun?

Urto takoe abctpakThbIil TN naHHbIX (AT/])? 3auem nyxubl AT/L?

[lepeuncnure pacnpoctpaneHHble npumepbl AT/,

Kak peanusyrorcs cnvcku B pamkax koHuenuuu ATJ(?

[TpuBenuTe peanu3aluio CIUCKa C UCIOIb30BAaHUEM MAaCCHBA.

Uem oTnMyaeTcst OTHOCBSI3HBIN CIMCOK OT JBYCBSI3HOTO?

Yrto noHuMaeTcs MoJ] CIIUCKOM € IMHAMUYECKUM BbIJIEJICHUEM MTaMsATh?
OO0BsicHITE 0COOEHHOCTH OJHOCBSI3HOTO CIHCKA.

Yro npeacTaBisieT co0oit ouepenb ¢ MPUOPUTETOM?

B uém 3akimouaeTcs oTiIMuue peanusaluil ouepeaei Ha MacCUBax U CIUCKax?
KaxoBbl 0a30BbIC Onieparuy HaJ CTEKOM?

Kak peanusyercst cTek Ha CTaAaTUYECKOM MaccuBe?

B uéM 0coOEeHHOCTh CTEKa Ha TUHAMUYECKON CTPYKTYpE JaHHBIX ?

Pacckaxkute 0 peanuzanuu ouepenn ¢ IPUOPUTETOM.

Yro Takoe aek (deque)? [IpuBeaure ero npuMeHEHHE.

UYro takoe 6uHapHas ky4a (binary heap)?

B uém paznuume Mexay min-Kydeid U max-Kyden?

Uto 3HAYNUT MOAIEPKUBATH CBOMCTBO KyuH (heap property)?

OnuiuTe mary nporueaypsl yBeIudeHus Kitoua (increase-key) B OnHapHOi Ky4e.
KaxoBo HazHaueHne OnHOMHANLHOM Ky4H (binomial heap)?

Yewm paznuuaroTcs OMHOMHHAIIbHAS Ky4da U JIeBOCTOpoHH: s Kyya (leftist heap)?
Uro npencrasisier coboit kocas ky4a (skew heap)?

OObscHUTE PA3NUYUS MEXIY ONEpalUsIMU CIUSHUS (merge) B pa3HbIX BUAAX Ky4.
MosxHo 11 3¢ (HEKTUBHO peaan30BaTh OYepeb C MPUOPUTETOM Ha OCHOBE IBOMYHOMN Kydu?
UYTto Takoe X3MHUPOBAHNE U KaK OHO CBS3aHO C XJII-Ta0auIei?

Uro Takoe KOJUIM3MS U KaKue METObI €€ pa3pelIeHNs CyIeCTBYIOT?

Kaxk oprannzoBath npsMyro ajpecaryio B Xa1I-radaure?

Kakwne kpurepun xopoieit Xam-pyHKIuu?

Kakue npo0iemMbl BOZHUKAIOT MPH IIOXUX XAII-(QYyHKIUAX?



41. UYro Takoe paBHOMEPHOE paclpeiesieHue 3HaUeHUH X31I-(PYHKINH?

42. B uéMm oTnuuMe OTKPHITBHIX aJIPECOB OT 3aKPBITHIX aIPECOB B pa3peIIeHUN KOJLTU3UN?

43. Uewm moe3HbI X3MI-KOIbI M KaK OHU BIIUSIOT Ha 0€30MacHOCTh JaHHBIX?

44. Kaxkue GyHKIIUN KOHTPOJIS IIEJIOCTHOCTH IaHHBIX 00ECIIEUNBAIOTCS CPEACTBAMHU
X3LIUPOBaHUs?

45. UYewm oTiMyaeTcsi CHMMETPHUUHOE MU(POBAHNUE OT aCHMMETPUYHOTO?

46. Yto Takoe muQpoBast MOAMUCH U KaK OHA 3alIHUINACT JaHHbIC?

47. Uro Takoe cucTeMa OTKPBHITOTO KJII04a U KaK OHA OpraHu30BaHa’?

48. Kaxk opraHu30BaHbI TONCKOBBIC HHIEKCHI H YTO TaKOE OOpaTHBIC WHICKCHI?

49. Kaxkue TeXHOJIOTUU UCTIONB3YIOT TOUCKOBBIE CHCTEMBI JIJIS MIOBBIIIEHUSI CKOPOCTH BBIAUH
pe3yabTaToB?

50. Yro Takoe mocneaoBaTeIbHOE XOUIUPOBAHUE U TI€ OHO MPUMEHSIETCS?

51. B 4ém 0cOOEHHOCTH ABOMHOTO XAIIUPOBAHUS?

52. Kakue BUABI X3IIMPOBAHUS U3BECTHBI U TJI€ OHU UCTIOIB3YIOTCS?

53.  YTto0 Takoe yHUBEPCAIBbHOE X3IIMPOBAHNE U ITOYEMY OHO IOMYIISIPHO?

54. Yro Takoe coriacoBaHHOE XAIIUPOBAHKUE U KOTJIa OHO MOJIEe3HO?

55. B uém cocTosIT MOTeHIHATLHBIC YTPO3bl OE30IMACHOCTH TP HETIPABUIIBHOM BBIOOpE X3III-
byHKIUN?

56. Uro Takoe KOpPEeHb JIepeBa U JUCT y37a?

57. Kak onpenenuTs BBICOTY JepeBa U AUaMeTp Jepena?

58. B uéwm oTiMune MOJHBIX IEPEBHEB OT MOYTH-TIOTHBIX ICPEBHEB?

59. Kakas onepanus HeoOxoauMa i oAaep>KaHus 6anaHca B iepese?

60. Kakumu cBoiicTBaMu 001a/1at0T OMHAPHBIC NepeBbs moucka (BST)?

61. UYro Takoe cOamaHCUPOBAHHOE JEPEBO U 3a4€M OHO HYKHO?

62. Kaxkue BapuanTsl 00X0/a AepeBa cyiecTByrot (in-order, pre-order, post-order)?

63. Kak peanuszoBan kiiacc OMHapHOTO JiepeBa MoucKa Ha si3pike C++?

64. B uém otiimumsa 6uHapHOTO NepeBa noucka or AVL-nepesa?

65. Kak oO6pabarbeiBatoTCs 1yOnMKaThl B OMHAPHOM JepeBe MOUCKa?

66. Uro Takoe ouepeb C MPUOPUTETOM U KaK OHa peann3oBaHa?

67. Kakue MeToabl NPUMEHSIOTCA I MOAEPKaHUS YIIOPSIIOYEHHOCTH B CTPYKTYPE JaHHBIX C
npuopureraMu?

68. Uto Takoe BHyTpeHHee npeactaBieHne AVL-nepesa?

69. Kaxkue npaBuna coxpanenus 6ananca coomomnarorcs B AVL-nepese?

70. Kak ocymiecTBisieTcsl BKIIFOUCHHE HOBOW BepiinHbl B AVL-nepeBo?

71. Kak u3meHsieTcs BbICOTa JepeBa I10CJI€ BKIIIOUEHHUS HOBOT'O y31a?

72. Kakwue BpameHuss HEOOXOIUMBI JIJIs1 BOCCTaHOBJIeHUs Oaanca B AVL-nepese?

73. B uém pasHuIla MeX1y JIEBBIM U MPABBIM BPAIICHUSIMHE?

74. Kak npoucxoauT ynaneHue BepmuHbl u3 AVL-nepesa?

75. Kakue u3MeHeHUsI IPOUCXOIAT B IEPEBE MOCIE YAAIEHUS BEPILINHBI?

1.3.4.1 Oyenounvie mamepuanst 0ns 3a0unoii popmet 0dyuenus (300)

Moayas 1 (50 6an10B):

Monynb colepXuT 2 NEeKIUOHHBIX 3aHATUA U 2 NTa0opaTOpHBIX pabOThl. 3HaHWE JNEKIIMOHHOTO
MaTepualia OICHHWBAETCS MO KOHTPOJBHOW paboTe, COCTOAIICH M3 JBYX BOIPOCOB, MAaKCHMAlbHOE
KOJMYECTBO 0ayioB 3a KOHTPONBHYIO paboTy coctaBiseT 10. 3a BBINONHEHHbIE M 3alIHUIIECHHBIC
1a00paTOPHBIE 3aHATHUS CTYJEHT MoiaydaeT MakcuMmyM 20 6amioB. OO1iee MaKCUMaIbHOE KOJIMYECTBO
0autoB 3a MoyJIb 1 cocraBiser 50 GaoB.



Bonpocs! 1ist KOHTPOJIbHO# padoTsl (OITK-8):

N

©CoOoN O~

11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.

24,
25.

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

Ilepeuncinure mnATH CBOWCTB KpacHO 4YEpHOro nepeBa. Kakoe W3 HUX TapaHTHpYeET
cOanaHCUPOBAHHOCTH?

IIpn BcTaBke y371a B KpacHO YEPHOE JEPEBO MOTYT BO3HUKHYTh TPHU Cllydash HapyLICHUS
CBOMCTB. ONUIINTE Ka)KIbIM CITydail U JEHCTBUS 110 UX UCHPABIICHHUIO.

Kaxue BuzbI BpaleHuii HICTIOIB3YIOTCS B KPACHO YEPHBIX JEPEBBIX ?

[IpuBenuTe mpumep JIEBOro MOBOPOTA BOKPYT y3Ja.

OnuiuTe mpolece yAaJIeHHs y3i1a U3 KpacHO Y€pHOTO JIepeBa.

Kak oO6pabaTsiBatoTcs ciyyau, KOT/Ia yAansieMblid y3ei YEpHbIit?

UTto Takoe JepeBO MPOMEKYTKOB?

Kak oHO oprann3oBaHo U JUIsl KAaKUX 3a/1a4 IpUMEHseTCsA?

OnuiuTe ajaropuT™M IOWCKAa BCEX HHTEPBAJIOB, IMEPECEKAIONIUX IMPOU3BOJIBHO 3aJaHHBIN
WHTEpBaJ, B AEPEBE MPOMEKYTKOB.

. B uém ximoueBoe otmmune SPLAY pepeBa ot apyrux cOamaHcHpoBaHHBIX AepeBbeB (AVL,

KpacHO 4€pHBIX)?

Kakue onepaunu B SPLAY nepeBe Ha3bIBaIOT CIIOBapHBIMU?

Kak peanusyrorcs onepaunu B SPLAY-nepese?

Onwumute nponenypy splay (mporackuBaHue) y3ia K KOPHIO.

[Tepeuncnute BO3MOXKHBIC CITydau BpalleHuit (zig, zig zig, zig zag).

Kak pa6orator omeparuu split m merge 8 SPLAY nepese? Jls uero oHu Hy>KHBI?

Onummre anropuT™ BCTaBKU HOBOro y3ia B SPLAY nepeso.

3aueM B SPLAY nepeBbsax HyHbI BCIOMOTaTeIbHbIE MPOLETYPHI Ul pa0OTHI ¢ yKa3aTeJIIMU
Ha ponuteneit? Kak oHM noaaepxuBaroTcs?

Kak Beimonasiercst onepanus find B SPLAY nepeBe? UTo mporCcXOaUT ¢ HAWJCHHBIM y3JI0M?
CpaBHUTE aMOPTU3HPOBAHHYIO CIIO)KHOCTh OCHOBHBIX omnepanuii SPLAY nepeBpeB ¢ KpacHO
YEPHBIMU JIEPEBBIMU.

Uro takoe b nmepeBo? HazoBuTe ero OCHOBHBIC MapaMeTphl (MUHUMAJILHYIO CTCICHH t,
MaKCHMaJIbHOE KOJIMYECTBO KJIIOUEH B y3II€).

OnummuTe mpoiecc BCTaBKM Kitova B b epeso.

Korza u kak mpoucxoauT paciienieHue y3ao0B?

OnumuTte mporecc yaaneHus kimtoda w3 b gepea. Kakwe cimydam TpeOyroT CHHMSHUS WA
3aMMCTBOBaHUs KIIIOUYE?

[Touemy b nepeBbs mMpoKo MpUMEHSIOTCS B 0a3aX TaHHBIX U (PailyIOBBIX crucTemMax?

Kak B b nepeBe BBINONHAETCS HUCHpaBICHUE NOTEHIMAIBHON pa30alaHCHUPOBKM Ha 3Tare
MOWCKa yAaIsieMoro 3jieMeHTa’?

Yro Takoe OmHommanmbHOe nepeBo Bk? Ilepeuncnure ero cBoicTBa (KOJWYECTBO Y3JOB,
BBICOTA, CTCTICHB ).

Kakue ocHOBHBIE omepaliy NoIepKuBaeT OMHOMHUANIbHAs Ky4a?

OneHuTe UX BPEMEHHYIO CII0XKHOCTD.

OnumuTe anropuT™ CIUSHUSA (Merge) AByX OMHOMHAIBHBIX K.

B uém npenmyiecTBa OMHOMHAIBLHON Ky4H Tiepel 00bIYHOM nBOMYHOM? B uém HemocTaTku?
Yro takoe kyuya dubonauun? Kakue omepanuu B HeH MMEIOT Jy4llde aMOPTU3MPOBAaHHBIC
OIICHKH T10 CPaBHEHUIO ¢ OMHOMHUAIBHOU Kyuen?

Onumute cTpykTypy Kyun PubOoHau4ym: KOPHEBOM CHHCOK, KackagHas oOpe3ka, MOMETKH
Y3J10B.

Kak BeimonHsercs onepanus extract min B kyue @ubonauun? Kakue maru HeoOX0JUMBI M KaK
JIOCTUTAETCS aMOPTU3UpOBaHHas cliokHocTh O(log n)?

Yro takoe pubonauumeno aepeBo? Kak oHo cBa3aHo ¢ kyueir ®ubonauyu?

[Ipennoxkure cueHapu, B KOTOpBIX Hcmnojib3oBanue SPLAY nepeBa mnpeamnoudturesbHee
KpacHO-4€pHOTro, ¥ HA000POT. APryMEHTUPYUTE OTBET.



Jlabopamopnana paboma Nel. Ilpozpammnuan peanuzayus KpacHo-4epHbLX 0ePe6bes.
/lobasenenue u yoanenue gepuiun.
KonTpoabHbie Bonpocsl (OITK-8):
Kakue cBolicTBa KpacHO-4E€pHOTI0 JIepeBa HapylIatoTCs IpU BCTaBKE HOBOTO y3i1a?
Onumure anropuT™ yJaleHus y3jia U3 KpaCHO-UE€pHOIo JepeBa.
Kakue nononHurtensHble AEHCTBUS TPEOYIOTCS, €CIIU YAaIseMblil y3€I YepHBIA?
Kak Beinonzsiercs 6aaHcupoBKa 1ocie yaaneHus?
Kak npoBepuTh KOPpEKTHOCTh KPACHO-YEPHOTO AepeBa Mocie BCTAaBKU U yAaleHUs?
Urto Takoe nepeBo mpomMexyTkoB (interval tree)?
Kakas nononnurenbHas nHpOpMaLMs XpaHUTCS B K&KIOM y3JI€ U KaK OHa UCIOJIb3yeTCsl IpU
MOMCKE MEPECEKAIOIINXCSI HHTEPBAJIOB?
8.  OmnwuuTe mpouecc BCTaBKM MHTEpBaja B AEpeBO NPOMEXKYTKOB. Kak moanepxkuBaercs mose
MaKCHMAaJILHOTO IPaBOr0 KOHIIA B y3J1aX IPU BCTAaBKE U y1aJeHUN?
9. Hcnonw3oBanuch peKypCUBHbIE WM UTEPATHUBHBIE aJITOPUTMBI U1 onlepaluii 6amaHCUPOBKU?
10. Kaxkue npenmMyIiecTBa ¥ HEJOCTATKU KaXIOTO MOIX0Aa BBl MOJKETE BBIICTHUTH?

NoogkrwbdPE

Jlabopamopnaa paooma Ne2. Ilpozpammmuas peanuzayus SPLAY-0epeeves. Ilocmpoenue
08YX KOPPEKMHBIX 0epe6be NOUCKA, NOCMPOEHHble HA O0OHOM U MOM JHce MHOMCECmee
KtoYeil opyz om 0pyz2a nocined08amebHOCmbi0 NOBOPONOG.

Konrpoabusie Bonpocsi (OIK-8):

1. Kakwue ocHOBHBIE onepanuu nojaepxkupaetr SPLAY-aepero? Onuimure aaropuTM ornepamnuu
splay u e€ ponb B paboTte nepeBa.

2. B uyewm otmmune SPLAY-zmepeBa ot Apyrux cOaJaHCHPOBAaHHBIX JepeBbeB (Hanpumep, AVL
WJIM KPaCHO-YEPHBIX) C TOUKHU 3PCHHSI TapaHTUH BpeMeHH paboThI?

3. Kak BemomHsieTcs BcTaBka HoBoro kiitoua B SPLAY-nepeso? [Ipuseaure
MOCIIeJIOBATEIFHOCTD IIaroB.

4. Kakue BO3MOXHBI ClTydau BpalleHUi (zig, zig-Zig, Zig-zag) npy BBIIOJIHECHUN OIICpaluu
splay? I[IpuBeaute mpuMepsI I KaXKI0TO CIIydasi.

5. OObsacHUTE, Kak peanusyrorcs onepanun split u merge B SPLAY-nepese. J[inst kakux memneit
OHU UCIOJB3YIOTCA?

6. Kak B Bameii peanu3anuy opraHu30BaHO XpaHEHHE yKa3zaTeleil Ha pOAUTEIbCKUE Y3IIbI?
[Toyemy 3T0 BaxxHO 17151 omiepanuu splay?

7. B 3aganuum TpebyeTcs MOCTPOUTH JBa KOPPEKTHBIX JIepeBa MOMCKA HA OJTHOM U TOM K€
MHO>KECTBE KITI0UEH, KOTOpble MOKHO IIPeoOpazoBaTh APYT B APyTa MOCIEA0BATEIHHOCTHIO
MOBOPOTOB. JIOKaXXuTe, YTO 711 TOOBIX ABYX OMHAPHBIX JIEPEBHEB MOMCKA C OIMHAKOBBIM
HabOpOM KITIOUEH CyLIeCTBYET TaKas IOCIe10BaTENbHOCTb.

8.  OnuimuTe aaropuT™ Mpeodpa3zoBaHusl OJHOTO JepeBa MOUCKA B APYTOe C IOMOIIBIO
MMOBOPOTOB (BparieHui). Kakue THIIBI TOBOPOTOB (JIE€BBIH, MPaBBIA) UCIIOIB3YIOTCS?

9. IIpuBemute mpuMep IBYX E€PEBHEB MMOUCKA, TOCTPOCHHBIX HA MHOXECTBE KIIIOUeH
{1,2,3,4,5}, 1 mOKaXXuTe MOCIEOBATEIHLHOCTh IIOBOPOTOB, TIEPEBOISAIIYIO OJTHO JIEPEBO B
Ipyroe.

10. Kakwue CJI0)KHOCTH MOTYT BOSHUKHYTB IIPH pealiu3aiii MpeoOpa3oBaHus JEPEBHEB C
IIOMOLIBI0 TOBOPOTOB? Kak BbI MPOBEPSUIN KOPPEKTHOCTD BalLIEH peanu3anuu?

Monayas 2 (50 6a10B):

Monynb comepkuT 1 NeKnmoHHOEe 3aHATHE W 2 1abopaTopHbie pabOThl. 3HAHHUE JEKIIMOHHOTO
MaTepuana OICHUBACTCS MO KOHTPOJBHON padoTe, COCTOAIIeH W3 ABYX BOIMPOCOB, MaKCHMAlbHOE
KOJIMUYECTBO OajuioB 3a KOHTPOJIbHYIO paboTy coctaBiseT 10. 3a BBINOJIHEHHbIE M 3alIUILIEHHBIC
1a0opaTOpHBIE 3aHATHA CTYIEHT Noixy4aeT MakcumMyM 20 OamoB. O6Iiee MakCUMalIbHOE KOJTHMYECTBO
0ayToB 32 MOyJIb 2 coctaBisgeT S0 6amioB.

Bonpocs! 1uist KOHTpoIbHOI padoTsl (OIIK-8):
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|
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15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

0.
. Kakue onepanuu MO>XHO BBITIOJIHATH HaJ YACTUYHO YIOPSJOYEHHBIM MHOXKECTBOM ?
12.
13.
14.

Haiite  ompenenenne  rpadga. Yem  opueHTHpoBaHHBIH  Tpad  oTIMUaeTcs
HEOPUEHTHUPOBAHHOTO?

Yro Takoe creneHb BepiinHbl? [IpuBennte popMyiay CyMMbI CTEEHEH.

Kaxkue rpadsr HazpiBatoT cBs3HbME? [IpuBeanTe mpumep HECBI3HOTO rpada.

Yro Takoe nuKiIoMaTHueckoe uncio rpada? Kak oHo Beraucisercs?

Kak HaliTh MaKCUMaJIbHOE OCTOBHOE JIEPEBO B3BEIIEHHOTO Tpada?

OnumuTe CTPYKTypy JaHHBIX «CUCTeMa Henepecekaromuxcss MHoxkecTB» (DSU).
Kakue onepanuu oHa nojaepxusaer?

B uém pazauna mexay peanuzanueit DSU Ha MaccuBe U Ha jece (C 3BpUCTUKaMu)?
Yro Takoe 4aCTUYHO YNOPSI0UEHHOE MHOKECTBO?

[TpuBenuTe npuMep OTHOLIEHUS MOPSIIKA.

Onwumute anroput™ noucka B mupuny (BFS). [lns kakux 3a1a4 oH npuMeHseTcs?

Yem nouck B iyouny (DFS) otnuuaercs or BFS? IlpuBeaure npumep ucnomns3zoBanust DFS.

OoT

Uro Ttakoe MHUHHMalbHOE TMOKphIBaromee AepeBo (MST)? HaszoBute aBa KiIacCHYECKHX

aJrOpuTMa €ro NOCTPOEHHMUSL.
Kaxk paboraet anropurm Kpackana st MST?

Kak paboraet anroputm [Ipuma mist MST?

Jna pemeHuss Kakux 3ajad NPUMEHSIOT AITOPUTMBI MOMCKAa KpaTdyapdllero ImyTH Ha
B3BEIICHHOM rpade?

Onwumute anroput™ Jlelikctpel. Kakoe orpannuenue Ha Beca pédep y HEro ectb?

st xakux rpadoB HCMOIB3YIOT anropuT™ bemmvana-®dopma?

Yro Takoe 1udpoBoit mouck? B uém ero omuune ot 06bIYHOT0 GMHAPHOTO MOMCKa?
Onummre cTpyKTypy nudpoBoro aepesa (trie) s Habopa CTPOK.

UTo Takoe XEeMMpPOBaHUE C OTKPBITOM aapecanuei?

Ilepeunciure OCHOBHBIE METOABI Pa3pELICHUS KOJUIU3UN.

Kaxkue TpeGoBanus MpeabsaBIsSIOTCS K XeI-(QYHKITUU I OTKPBITON aapecaruu’?

Kak BBINOTHSAETCS MOUCK JIEMEHTA B XEII-TabINIIe C OTKPBITON aapecaren?

Kakue TuIel JaHHBIX MOXKHO XE€IIMPOBATh?

[TpuBeauTe mpumMepsl Xen-(hyHKIUN 7151 YUCEIT U CTPOK.

Uro Takoe 0000menne nudpoBoro morcka?

B Kakux cTpyKkTypax OHO UCHOJb3yeTCA?

Kax MokxHO KOMOMHHPOBATh U(PPOBOI MOUCK C TTOMCKOM B MOCIIEA0BATEIBHBIX TA0IHUIIaX ?

[TpuBeaute mpumep 3anauu, rae 3pQeKTuBHO UCIOIB30BaTh COUYETaHHE LU(PPOBOrO MOUCKA U

XELIUPOBAHUSI.

Uro Takoe «iec» B koHTekcTte DSU? Kak on yckopsier oneparuu?

Kak BBIYMCINTE IIUKIOMATUYECKOE YUCIIO 7Sl CBSI3HOTO rpada?

B uém 3akirouaercs 3BpUCTUKA «cxkaTue mytu» B DSU?

Kak HaliTu KOMIIOHEHTHI CBSI3HOCTH Tpada ¢ momorisio BFS niaun DSU?

Jlabopamopnasa padooma Ne3. 3aoauu na cpagax. Ilocmpoenue mampuyvl cmexicHocmu.
Ilocmpoenue mampuyvl unyUOEHYUIL.
Konrtpoububie Bonpockl (OITK-8):
Kak B Bameii mporpamme 3amaércs rpad: Cucok péOep, MaTpHila CMEXHOCTH WM WHOMN

1.

2.
3.
4.

¢dopmar?
OmnuinyTe anropuT™ MOCTPOCHHS MATPHUIIBI CMEKHOCTH I10 CIHCKY pédep.
Kakwue pasmepHOCTH UMeeT MaTpuIla MHIUACHIUH 11 HEOPUEHTHPOBAHHOTO rpaga?

Kak ornuvarorcs MaTpuIlbl WHIUIASCHIUNA JJII OPUEHTHPOBAHHOTO W HEOPHUEHTHPOBAHHOTO

rpa¢os?



5. Kak peanu3oBaHO 3amosiHEHHE MaTPUIBl MHIWIACHIMN: YTO 3aMUCHIBACTCS B SUCHKY IPH
VHIMACHTHOCTH BEPILUHBI U pedpa?

6. Kakme cTpyKTypbl AaHHBIX BBIOpAaHBI IJIsi XpaHEHHs] MaTpHIl (CIHCOK CHHCKOB, numpy,
MaccHB)?

Kak mpoBepsieTcst KOppeKTHOCTh BBOIa Tpada repe]] moCTpOeHUEM MaTpuIL?

Kakue onepanmu Hajx rpagoM Bbl peaaH30BaIM C UCIOJIB30BAHUEM MATPHUIIBI CMEXHOCTH
(Touck coceneit, mMpoBepKa CBA3HOCTH)?
9. Kak BBIBOJHTCS MaTpUIla CMEXKHOCTH M MaTpHIAa MHIIMICHINI Ha 9KkpaH (popmarupoBanue)?
10. Kaxkue orpanuueHwus 1o pazmepy rpada HakJIaIpIBaeT BEIOpaHHOE MpeICTaBlIeHIE?

oo~

Jlabopamopnasn paboma Ne4. Peanuzayusn c ucnonvzosanuem cnuckos. Ilocmpoenue cnuckos
ceazu. Ilocmpoenue nepeuneii peoep.

KonTpoabHbie Bonpocsl (OITK-8):

Kak oprannzoBaTh CIIHCOK CMEXKHOCTH Ha OCHOBE MAacCHBAa CITUCKOB?

Kak 106aBuTh pedpo B CIIUCOK CMEKHOCTH ISl OPHCHTUPOBAHHOTO Tpada’?

Kak ynanute peOpo u3 cnucka CMeXHOCTH?

Kak mpoBeputs Hanmmune pedpa Mex1y IByMsl BEPIIMHAMHE B CIIICKE CMEKHOCTH?

Kak moctpouts nepedern pdbep Mo rOTOBOMY CIHCKY CMEXKHOCTH?

Kak no nepeunto pé€dep BOCCTAHOBUTH CIIUCOK CMEKHOCTH?

Kak orieHuTh mamsiTh, 3aHUMaeMyI0 CIIICKOM CMEXHOCTHU U iepedHeM peodep?

Kak peanmzoBats 00x01 rpada B rIyOUHY, UCTIONB3YS TOJIBKO CITHCOK CMEXHOCTH?

Kak yuectb kpaTHbie péOpa mpu NOCTPOSHUU CIIHCKOB CBSI3U?

0. Kakue oneparnuu ¢ rpadgom 3pdekTrBHEE BBHIMONHITh HA CIHCKAaX CMEKHOCTH, a Kakhe — Ha

nepeune pédep?

ROoo~Noar~wNME

1.3.4.2 Bonpocwl, evinocumble Ha IK3amen no oucuyuniaune «CmMpyKmypol u ancopummol

oopabomxu oannvixy (OITK-8)

UTto Takoe CI0KHOCTh alropuT™Ma?

Kak onieHuBaercs BpeMeHHasi CJIIOKHOCTh aJiropuT™Ma’?

HazoBute Hanboiee n3BECTHBIE aJITOPUTMBI COPTUPOBKHU.

Onwumute anroput™ ObICTpoii copTupoBkH (QuickSort).

Korma nenecoobpa3Ho mpuMeHsTh pEKypCcHio?

Yro takoe abctpakTHbIi TUN naHHBIX (AT/)? 3auem nyxubt AT/1?

UeM oTimyaeTcs OJHOCBSI3HBINA CIIMCOK OT ABYCBSI3HOTO?

Uro npeacTaBiseT coOOO0M CIUCOK C TMHAMUYECKUM BBIJCICHUEM aMSITH?

KaxoBbl 0a30BbIC oniepariy Haj CTEKOM?

0. Kaxk peanusyetcst ouepeas ¢ IpUOPUTETOM?

1. Yro takoe OuHapHas ky4ua (binary heap)?

12. B uém paznuuue Mexay min-Kyden 1 max-Kyuei?

13. Yto Takoe X3IHMPOBAHUE U KaK OHO CBSI3aHO C X3II-Ta0IUIICH?

14. Yto Takoe KOJUTU3US U KaKUe METOIbI €€ pa3penieHus CyleCTBYIOT?

15. Kakwue kputepun Xoporiei Xam-QyHKiun?

16. Yto Takoe KOpeHb JIepeBa U JUCT y3ia?

17. Kakumu cBoiicTBaMu 00J1a1at0T OMHapHBIEC nepeBbs moucka (BST)?

18. Kakwue BapuaHThl 00X0/a AepeBa cyiiecTBytoT (in-order, pre-order, post-order)?

19. Yro Takoe cOamaHCUPOBAHHOE EPEBO U 3aYEM OHO HYKHO?

20. B uém otmuums GmHApHOTO JepeBa noucka or AVL-nepesa?

21. Kaxkwue BpamieHus HEOOXOAMMBI AJisi BOCCTaHOBIeHUs Oananca B AVL-nepese?

22. TlepeuncnuTe MATH CBOMCTB KpacHO-4E€PHOTO JepeBa. Kakoe u3 HUX rapaHnTupyer
cbanaHCUPOBAHHOCTDH?

23. Tlpu BcTaBKe y3/1a B KpacCHO-4EPHOE IEPEBO MOTYT BO3HUKHYTH TPH CIydasi HapyIICHUS
CBOMCTB. ONUIIMTE KAl CITydail U JEHCTBUS 110 UX UCTPABIICHHUIO.

RBO©O~NO~WNE



24.

25.

26.

217.
28.
29.

30.
31.
32.
33.

34.

35.
36.
37.

38.
39.
40.
41.

42.
43,
44,
45,
46.
47.
48.

49.
50.
5l.
52.
53.
54.
55.

el N S

Kakwue Bub1 BpaneHnii HICIIOJIB3YIOTCSL B KpaCHO -4E€PHBIX AepeBbix? [IpuBenute npumep
JIEBOT'O ITOBOPOTA.

OnumuTe mporece yaneHus y3ia u3 KpacHo-uépHoro nepesa. Kak o6pabareiBatoTcs ciryyau,
KOrjJa yAansieMbli y3ell YEPHBIi?

[Touemy KpacHO-4€pHBIE IepeBbs rapaHTUpyIoT BeicoTy O(log n), B OTIHYNE OT OOBIYHBIX
BST?

B kakux crieHapusix KpacHo-4€pHOe JepeBo npeanouturensbuee AVL-aepesa, 1 Ha000poT?
Onwumute nponenypy splay (mporackuBanue) ysia K KOPHIO.

Yro takoe b-nepeBo? Ha3zoBute ero ocHOBHbIE MapaMeTpbl (MUHUMAIbHYIO CTETIEHb t,
MaKCUMaJIbHOE KOJIMYECTBO KIIIOYEH B y3II€).

[Touemy b-niepeBbs IMPOKO MPUMEHSIOTCS B 0a3ax JaHHBIX U (alIOBbIX CUCTEMax?

UYro Takoe 6mHOMHUanIbHOE AepeBo Bk? [lepeunciure ero cBoiicTBa.

Onumure anropuT™ civsHus (merge) AByX OMHOMHUAIIBHBIX KyY.

Yro takoe kyya Pubonayun? Kakue oneparuu B Heil UMEIOT Jy4lllne aMOPTU3UPOBaHHbIE
OLIEHKH T10 CPaBHEHUIO ¢ OMHOMUAIBHOMN Ky4den?

Jaiite onpenenenue rpada. Yem opueHTUpOBaHHBIN Tpad OTINYAETCS OT
HEOPUEHTHUPOBAHHOTO?

Yro takoe creneHb BepunHbl? [IpuBenute GopMyiy CyMMbI CTEIEHEH.

Kakwue rpadsl Ha3pIBatoT cBs3HBIMU? [IpuBenTe MpruMep HECBA3HOTO rpada.

OnumuTe CTPYyKTYpY AaHHBIX «cHcTeMa Henepecekatomuxcs MuoxkecTB» (DSU). Kakue
oTepaiyy OHa MO AEPKUBAET?

B uém pazauna mexay peannzanueit DSU Ha MaccuBe u Ha jece (¢ 93BpUCTHKaMM)?
Onumure anroput™ novcka B mupuny (BFS). [lnsg kakux 3ama4y oH npuMensercs?

Yem nouck B rinyouny (DFS) otnuuaercs ot BFS? Ilpusenute npumep ncnoas3zoBanus DFS.
Yro Takoe MuHUManbHOE NokpeiBatouiee aepeso (MST)? HazoBute 1Ba KilacCHUYECKUX
aJITOpUTMa €ro MOCTPOCHMUS.

Kak pa6oraet anropurm Kpackana ans MST?

Kak paboraet anroputm [Ipuma ams MST?

Onummare anroput™ Jlelikctpel. Kakoe orpanmuenue Ha Beca pédep y Hero ectb?

Jis kakux rpadoB UCIONB3YIOT anroputM bemmana-®opnaa?

Uro Takoe nudponoit mouck? B u€m ero oTiimune ot 0OIYHOTO OMHAPHOTO IMOUCKa?
Onwumute CTPyKTYpy LU(poBOro aepesa (trie) aas Habopa CTPOK.

UTto Takoe XemupoBaHUE C OTKPBITON afipecanueii? [lepeuncnure OCHOBHbIE METOBI
pa3peleHust KOJUIU3UHM.

Kaxk oprann3oBath ciiCOK CMEXHOCTH 1 Tpada?

Kak mo ciucky cMeXHOCTH TOCTPOUTH TiepeueHb peoep?

Kaxk pean3oBaTh mOCTpOEHHE OCTOBHOTO JIepeBa 00X00M B ITyOUHY (MW ITUPUHY )?
Kak peanuszoBats anroput™ @ioina-Yopuienia sl MATPULbI KpaT4alInX My Ten?

UTo Takoe MHOTOYPOBHEBBIC BBICEUKH MPHU 00pabOTKE cioBapsi?

Kak obecnieunts oTkat (undo) mocienHei BRICEYKU B CoBape?

CpaBHUTE aMOPTU3MPOBAHHYIO CJIOKHOCTh OCHOBHBIX onepauuii SPLAY - nepeBreB ¢ KpacHoO-
YEPHBIMU JIEPEBbIMU.

Mopayas «KonTpoabHas padora» (100 6asioB):

Tembl 3a7aHMi KOHTPOJIBHOU PaOOTHI:
AJNTOPUTMBI COPTUPOBKH JIEMEHTOB MAacCHBA U UCCIIETOBAaHUE UX YPPEKTHBHOCTH.
Cratudeckue CTpyKTypbl AJaHHbBIX. JIMHEHHBIN crincok. Maccus.
[onycratnueckue cTpykTyphl 1aHHBIX. CTeku. Ouepeny.
JluHaMuueckue CTpyKTypbl JaHHBIX. JlepeBbs. I'padsbl.



JU71s1 BBITTOTHEHHUS KOHTPOJIBHON paboThl 00ydarommecs MoIy4aoT B OMOIMOTEKe TeYaTHBIH
sK3eMIUIp WM ckayuBaloT B JIK osnekTpoHHOE wH3maHMEe Y4eOHO-METOAWYECKOTO MOCOOHS:
«MeToanueckue yKa3aHHs IO BBITOJHEHHIO KOHTPOJIBHON padoThl o aucuuruinHe «CTPYKTYpHI U
aJTOPUTMBI 00PaOOTKH JaAHHBIXY.

Mopaynb TOCBAIIEH BBHINIOJHEHUIO 33JaHUs Ha KOHTPOJBHYIO pabory. MakcumanbHOe
KOJIMYECTBO 0AJUIOB 3a BHIITOJHEHHYIO M 3alIMIIEHHYIO KOHTPOJIbHYIO padoTy coctasiser 100.

KonTponbHas pabora Beinonssiercs B npouecce ocoenust komnerenuun (OIIK-8: Cnocoben
pa3pabarbeiBaTh AITOPUTMBI M TMPOTPAMMBbI, HPHUTOAHBIC [Js MPAKTHYECKOrO MPHUMEHEHHs), a
WTOTOBas OLIEHKA 3a €€ 3alIUTy XapaKTepU3yeT 3aKIIOUYNTEIBHBIN 3Tall UX OCBOCHHUSL.

Kpurepun oneHMBaHUS KOHTPOJIBHOW paOOTHI MPUBEACHBI B TaOIHIIE.

Tabnuua — Kpurtepuu olileHMBaHUs KOHTPOJIbHOH paboThl

Neni/mt Oruenka B
OnenuBaemble TapaMeTpsbl
Oanmax
1. KoppekTHOCTH peajim3anuu NporpaMMHOro Koaa: 40
— TIporpamma KOMIMJIAPYETCS ¥ BBIIOJHAETCS 0€3 OMINOOK. 10
— ANTOpUTMBI COPTUPOBKH pabOTAIOT MIPABHILHO HA PA3HBIX BXOIHBIX IAHHBIX. 10
— Omnepanuu co CTaTHUYECKUMHU, TTOTyCTaATUYECKUMHU U TUHAMHUYECKHUMHU 10
CTPYKTYpPaMH pean30BaHbl 0€3 JOrHYECKUX OLIIHOOK.
— O0paboTka rpaHUYIHBIX cTydaeB (IIyCTOW MacCUB, CTEK/0Uepeib, AepeBo/rpad 10
0e3 BepIIuH U T.1.).
2. ¢ PeKTUBHOCTH U BHIOOP AJITOPUTMOB: 30
— Hcnonp3oBanue MOAXOASIIMX aNTOPUTMOB COPTHUPOBKH C Y4E€TOM pasMepa 8
JAHHBIX.
— OnTtumanpHas peanuzanus creka/ouepenu (0e3 JMITHUX KOMHMPOBAHUH, C 8
YYETOM TEPETIOTHEHUS/OMY CTOIIICHUS ).
— BpiOop MeXOy CTaTUYECKHMM M JUHAMUYECKHUM MPEICTaBICHUEM TaHHBIX 6
00OCHOBaH.
— Anroputmbl Ha rpadax U IepPeBbIX HMEIOT 3asBICHHYIO CIOXKHOCTD. 8
3. OdopmieHue pe3yJibTATOB KOHTPOJIbHON PadoThI: 15
— KOHTpOJIbHas paboTa opopmieHa B moaHoM cootBercTBuu ¢ ECK/I; 15
— KOHTpoJsibHas paboTa opopmieHa C HE3HAYUTEIbHBIMH OTKIIOHEHUSMHU OT 10
ECK/;
— odopMIICHHE KOHTPOJIBHOW PaboThl He cooTBeTCTBYET TpeboBanusim ECKJI. 5
4, KauecTBO 0TBETOB Ha BONPOCHI B Npoliecce 3alIUThI KOHTPOJIbHOH padoThI: 15
— CryneHT MOXeT OOBSICHUTD BHIOOP CTPYKTYP JIaHHBIX U aJITOPUTMOB. 5
— OrtBevaeT Ha BOIIPOCHI O CIOXKHOCTH OTEpaIHid, TPEUMYIIEeCTBaX/HEJOCTATKaX 3
pEaNM30BaHHBIX CTPYKTYD.
— Bxocut nzMeHeHus B Koj 1o TpeOOBaHUIO MPENOIaBaTesl. 5
— Jlomyckaer rpyOble OIIMOKHU MPH OTBETE WJIM HE MOMKET YETKO OTBETUTH Ha 0
BOTIPOCHI.

Crynent, HaOpaBIIUii 10 KOHTPOJIBHOU paboTe:

- ot 0 10 40 6a/UIOB, TOTYYaET OIEHKY «HEYIOBICTBOPUTEIHLHOY;
- oT 41 10 60 GayTOB, MOJTYYaET OICHKY «YIOBJICTBOPUTEIHHOY;
- oT 61 10 80 GayIoB, MOYYAET OLIEHKY «XOPOIIIO»;

- ot 81 g0 100 6aToB, MOMYyYaeT ONEHKY «OTIUIHOY.




2. MeTonnyeckne MaTepuabl, ONpele/siioliie MPOLeAYPbl OLEHWBAHUS 3HAHMI, YMEHWI,
HABBIKOB M (MJHM) ONBITA [eATeJbHOCTH, XapPaKTepU3yOIIUX ITanbl GopMupoBaHus
KOMIIeTeHIN I

2.1 Ilopsadok u memoouka npogedeHus mexKyuiezo KORmpoa u RPOMeNCymoyHoll ammecmayuu

[IpenycMoOTpeHs! CleyIOINUe BUIbI KOHTPOJIS:

- TeKYIIUH KOHTPOJIb MO KaXXJIOMY MOAYJIIO — B (hopMe HanucaHusi KOHTPOJIbHON pabOThI A
OLIEHKH T€OPETUUYECKUX 3HAHUN;

- TeKYIIUI KOHTPOJIb MO KaXXJIOMY MOAYJIO — B (hopMe 0T4ETOB 10 Ja0OpaTOPHBIM paboTaM U
MPAKTUYECKUM 3aHATHUIM JUUIS1 OLEHKU TPAKTUUECKUX HaBBIKOB;

- IPOMEXXYTOYHAsl aTTECTallMs 0 AUCLHUIUIMHE — B (popMe 3aueTa MU SK3aMEeHa.

Texymuid KOHTPOJb YCIEBaeMOCTH B QopMe 3almuThl J1a0OpaTOPHBIX W MPAKTHUYECKHX
MIPOBOAMTCS 1O OKOHYAHWU KaXIOH J1TabopaTopHON paboThl (NMPAKTHYECKOrO 3aHATHS) B (opme
WHANBUAYAIBHOTO cOOeceOBaHMsI O BHIOJHEHHBIM HCCIIEIOBAaHUAM WM pacueraM. [IpoBoautcs c
LIETTbI0 KOHTPOJISI 3aKPEIJICHUSI TEOPETUYECKOW YacTH MaTepualia U CTENEHU OTPAOOTKU CTYJIEHTOM
MIPAKTUYECKNX HABBIKOB MCCIIEAOBAHHUS Ha ammapaType.

KontponbHbie pabOThI BBHITIOJIHSIOTCSA B BUJE KOPOTKOTO MUCHMEHHOTO OTBETA HAa OJMH BOIPOC,
W3Y4YCHHBI Ha TpeIblaylleld JEeKIWW B Hayale Kaxaoi mocieayromieil nekmuu. OTBET Ha BOIPOC
naercss B TeueHue 5-10 munyT. Takum oOpazoM, MOCi€ JEKIIMOHHOTO Kypca KaKIOTO MOMIYJIs
(dbopmMupyetcst oO11ast OleHKa 32 TEOPETUUECKHIE 3HAHMUS.

C 1enb10 MOBBIIIEHUS Ka4eCcTBa 00YYEHUS 32 CUET MOOYKIACHUS CTYICHTOB K aKTUBHOU TEKYIIEH
y4eOHoii paboTe, Y4ETKOT0 U OTIEPATUBHOTO KOHTPOJISI BCETO X0/a y4eOHOT0 Mpoliecca, CHIKEHUS POITH
CIIy4yalHBIX U CYOBEKTHUBHBIX (DAaKTOPOB TP OLICHUBAHUU Y4E€OHON MACSATEIBHOCTH CTYACHTOB B
00pa3oBaTeNbHOM MPOIIECcCe peaTn30BaHa MOIYJIbHO-PEHTHHIOBAs CHCTEMA.

[IpaBuna ee ucnosb3oBanus nponucansl B «llonoxennun 06 MPCy.

HaGpanHnbie 00y4Jarommmcsi B TE€YCHHE TEKYIIEro KOHTPOJIS Oajuibl MOTYT OBITh TEpPEBEICHBI B
OLICHKY (10 AMCUUILIMHE MPEIYyCMOTPEH 3a4eT Ha 2 Kypce):

— «ue 3aureHo» - ot 0 7o 40 0T MaKCHUMAaJILHOTO KOJIUYECTBA OAIO0B;
— «3aureHoy - oT 41 o 100 MakcMManbHOTO KOTHYECTBA OAIIOB.

HaGpannbie o0y4Jarommmcsi B TEYCHHE TEKYIIErO KOHTPOJISI Oauibl MOTYT OBITh TEpPEBE/ICHBI B
OLICHKY (I10 JMCUUILIMHE MPEIYyCMOTPEH SK3aMeH Ha 3 Kypce):

— «HEYJIOBIIETBOPHUTEIBHO» - OT 0 10 40 OT MaKCUMaIBLHOTO KOJIMYECTBA 0aJlIoB;
—«YIOBIIETBOPUTEIHHO» - 0T 41 10 60 MaKCUMaTBHOTO KOJIHMYECTBA OAIIOB;
—«xopoto» - ot 61 10 80 MakCUMaTBHOTO KOJIMYECTBA 0aJIOB;

—«oTgHOY - OT 81 mo 100 MakcHMaIbHOTO KOTHYECTBA OAIIIOB.

CoOTHOIICHNST MaKCHUMAaJbHOTO KOJHMYECTBa OajuloB, IOJYyYEHHBIX CTYIACHTOM IO OJoKaM
MOJIyJIel, ToKa3aHbl B Tadnuimax.
Tabmuua - Pacnpenenenue 6amioB mo OjgokaM Moayied JUCHMIUIMHBL «CTPYKTYpHlI H
AJITOPUTMBI 00pa0OTKU JAaHHBIX» 111 04HOM opmbl 00yuenust (ODO)

Mopynb Bcero 6annos Teopernueckunii 010K [TpakTuueckuii 610K
(Makcumansnoe |(Pacmpenenenne 6amnos mo| (Pacnpenenenue 6amioB mo
3HAUEHUE) CPEJCTBaM OLICHUBAHHUs) | CpPEJICTBAM OLICHUBAHUSA)
Kypce 3, Cemectp 5
Moy 1 50 15 35=15+20
Monynsb 2 50 15 35=14+21
3auer 100 100
Kypc 3, Cemectp 6
Monyns 1 50 10 40=20+20
Monyns 2 50 10 40=20+20




| Dx3amen | 100 | 100

Tabmuma - Pacnpenenenue OamioB mo Oyiokam MoAyJied IUCHUILTAHBI «CTPYKTYpHl U
QITOPUTMBI 00pa0OTKH JaHHBIX» Ui 3a0uHOU (opmbl 00yuerus (3P0)

Mopynb Bcero 6annos Teopernuecknii 010K [TpakTrueckuii 610K
(Makcumansnoe |(Pacnipenenenue 6amnos mo| (Pactipenenenue 6amnoB mo
3HAYCHHE) CpeJICTBaM OIICHWBAHUS) | CPEJACTBAM OI[CHUBAHMUS)
Kypc 3
Moyus | \ 50 \ 20 | 30=15+15
Kypc 3
Moy 2 50 10 | 40=20+20
3auer 100 100
Kypc 3
Monyns 1 50 10 40=20+20
Monayns 2 50 10 40=20+20
DK3aMeH 100 100

Kak mpaBmio, TeopeTuueckuii OJOK OIICHMBAETCS MO pe3yibTaTaM KOHTPOJIBHOU palOTHI.
[IpakTudeckuii OJIOK OIICHUBACTCS IO PE3yJIbTaTaM BBITOJIHEHUS JIA0OPATOPHBIX padOT M 3alaHuil Ha
MIPAKTUYECKHUX 3aHATHUSX.

Ha 3auete u sx3ameHe TPOU3BOAUTCS OIICHKA T€X KOMIIETCHIINM, KOTOPBIE IOJDKHBI OBITH B TOM
Wi WHOW (opMe OCBOEHBI B Tpolecce H3ydeHHs. Pexomenayercss (GopMupoBaTh BOMPOCH B
JK3aMCHAIIMOHHBIX OwWierax/B Owierax K 3adeTy TakkuM oOpa3oM, 4YTOOBI MpernmojaBaTellb CMOT
OILICHUTH BCE KOMIETCHIINU JaHHOW AUCIUILTHHBL.

2.2 Memoouka nposedenus 3auema u IK3amMeHa 6 ZPYnnax o4Hou U 3a04Hoil hopm

OK3aMeH M 3a4eT Mo aucuumiinHe «CTPYKTypbl W aNrOpuTMbl OOpabOTKH JaHHBIX» Y
CTYZCHTOB OYHOH M 3a04HON (hopM OOyUYEHHS MPOBOAUTCS MHUCBMEHHO IO KIACCUYECKON METOIUKE.
Bonpocsl crpynnupoBanel B Owierax. B kaxzaom Owiere copepxuTcss mo 2-3  Bompoca,
CKOMITOHOBaHHBIE TaKUM 00pa3oM, YTOOBI MpenogaBaTesb CMOT OLIEHUTHh BCE KOMIIETECHIIMH TAHHON
nucuuIuiiHel. KonnyecTBo OMIETOB TOJMKHO OBITh HE MEHEe YHuclla CTYACHTOB B rpymnne. CTyaeHThI
TOTOBAT MUCbMEHHBIE OTBETHI HA BOIIPOCHI.

3 IlpomeskyTOUHAas aTTECTALMSA

[IpomexxyTouHast aTTecTamus IpoBOIUTCS B (hOpMe 3aueTa’
— ans ounoit popmel o0yuenus (ODO) Ha TpeTheM Kypce B SceMecTpe;
— aus 3a04HOi Gopmbl 00yderus (3D0O) Ha TpeTheM Kypce,

3aueT TPOBOAMUTCA 1O PACIHCAHUIO SK3aMEHAI[MOHHON CecCMM B MHCHMEHHOM BHJIE.
KonmaectBo BompocoB B Omiere k 3adety — 2. IIpoBepka OTBETOB M OOBSBICHHE pPE3YyJIbTATOB
MIPOU3BOJIUTCS B JICHD 3aueTa. Pe3ynbTaThl aTTeCTallMK 3aHOCATCS B 3a4E€THYIO BEIOMOCTh M 3a4ETHYIO
KHUXKKY CTYJACHTA.

CTy#eHTbl, HE TPONICAIINEe MPOMEKYTOUHYIO aTTeCTAllMI0 MO TpaduKy CECcCHH, TOMKHBI
JIMKBUAUPOBATH 3aJ0JDKCHHOCTD B YCTAHOBJICHHOM ITOPAIKE.

[IpomerxyTouHast arTecTanusi MPOBOJUTCS B popMe 3K3aMeHa!
— 1 ouHo#t popmbl 00ydeHust (OPO) Ha TpeTheM Kypce B 6 cemecTpe;
— 11 3a049HON (hopmbl 00yuenus (3P0) Ha TpeTheM Kypce,.



DK3aMeH TMPOBOJMUTCS IO PACIHUCAHUIO SK3aMEHAIIMOHHOW CECCHU B MHCHbMEHHOM BHJIE.
KonnuectBo BompocoB B sk3ameHalMoHHOM Owmnere — 3. I[IpoBepka OTBETOB H OOBSIBICHHE
pe3yJIbTaTOB  MPOM3BOAUTCA B J€Hb JK3aM€Ha. Pe3ynbTaThl aTTECTAlMM  3aHOCATCS B
9K3aMEHALMOHHYI0 BEIOMOCTh U 3aYETHYIO KHUXKKY CTYZCHTA.

CTyAeHTbI, HE TPOIICAININE MPOMEKYTOUYHYIO aTTECTAllMI0 MO0 TpaduKy CECCUH, TOJKHBI
JIMKBUJIUPOBATH 33I0JKEHHOCTD B YCTAHOBJIEHHOM IOPSIKE.

OO0pasen OuJieTa K 3a4eTy

MUHUCTEPCTBO LIM®POBOI'O PA3BUTH A,

CBA13U 1 MACCOBBIX KOMMYHUKALMIA VTBepsK/1a10
POCCHUCKOU ®EJJEPALINN

CeBepo-Kaskasckuit ¢punuan opaena TpynoBoro Kpacroro 3namMenun

(enepasbHOTO rOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTeIbHOTO _

YUPEKICHHUS BBICIIET0 00pa30BaHUs « » 20 T.

«MOCKOBCKHH TeXHUYECKHH YHUBEPCUTET CBS3U M UHOOPMATHUKID

3aB. kapenpoir «MIBT»
Coxounos C.B.

Hanpasnenue noarorosku: 09.03.01. UngopmaTika M BHIYUCIAUTE]IbHASI TEXHUKA
Kypcsr: 2
Juctunnmaa: CTpyKTYpBI U aNTOPUTMBI 00paOOTKH TAHHBIX

Buier Nel
1. Yro Ttakoe abctpakTHbiit TUT HaHHBIX (AT][)? 3auem HyxHBI ATJ?
2. TlpuBenuTe peanu3aiuio CIUCKa ¢ UCIIOJIb30BAHUEM MAaCCHBA.

cT. mpenoaBatenb kadeapor UBT Ocwmonosckas H.C.
«  » 20 T.

Oo0pa3sen 3K3aMeHANMOHHOTI0 OMJIeTa

MUHHUCTEPCTBO LIM®POBOI'O PA3BUTN S,
CBA31 1 MACCOBBIX KOMMYHUKALIA Yr1Bepxaaro
POCCHUUCKOU OEJNEPALINA
Cesepo-Kaska3zckuii ¢puiman opnena Tpynosoro KpacHoro 3namenn
(henepabHOrO TOCYAaPCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOIO
YUPEKJEHHUS BBICIIETO 00pa3oBaHMs « » 20 T.
«MOCKOBCKHI1 TEXHUUECKUI YHHUBEPCHUTET CBA3U U HHOOPMATHKI»

3aB. kaenpoit «MIBT»
Coxkonos C.B.

Hanpasnenune noarorosku: 09.03.01. MupopMaTHKa M BBIYUCIUTEIbHASI TEXHHKA
Kypcsr: 2
JuctuniuHa: CTpyKTYphl ¥ aJITOPUTMBbI 00paObOTKH TaHHBIX

Bbuier Nel

1. Tlepeuuncnute NsATH CBOWCTB KpacHO-U4€pHOTO AepeBa. Kakoe n3 HUX rapaHTUpPyeT
cOaJIaHCUPOBAHHOCTH?

2. Yro Takoe MUHMMaNIbHOE MTOKpHIBatomiee AepeBo (MST)? HazoBute qBa KiracCH4IeCcKIX
aJITOPUTMA €0 MOCTPOCHHUSL.

3. Peanm3oBaTh mocTpoeHUE OCTOBHOTO JiepeBa 00X0A0M B ITyOUHY (WM IIUPHHY ).

cT. mpenoaBatensb kadeapor UBT Ocwmounosckas H.C.
« _» 20 T.




OO0un KomMniIeKm omneyamanHulx Ounemos K 3avemy (IK3ameHy), NOONUCAHHbIX Npenooasameem
Kagheopvl u ymeepiHcOeHHbIX 3a8edyIouum Kageopoi Xpanumcs y 3aeedyioue2o kageopou, opyeou
KOMNIeKm — Y npenooaseameis, 6e0yue20 OUCYUNIUHY.

4 TectoBble 3aJaHUsl I NPOBeACHUS] OLEHKH CHOPMHPOBAHHOCTH KOMIIETEHUMI
(OITK-8)

Hannas oucyunauna opmupyem y odyuarowecoca OIIK-8 komnemenyuio, 06vexmusHo
OYEHUMb KOMOPYIO MOJICHO NPU Omeeme CmyO0enma Ha mecm Uil NPu GbINOJHEHUU NPAKMUYECKO20
UnU 1aOOPAMoOpPHO20 3a0AHUSL.

Ooun KoOMHWIeKm MecmosblX GONPOCO8 C YKA3AHUEM HPABUTIbHBIX OMEEMmo8 XPAHUmcs y
3asedyroweco Kageopotl, Opyeol KOMNJIEKm — Y npenooasames, 8e0yujeco0 OUCYUNIUHY.

TecroBble 3a1aHUs TTO3BOJISIIOT OLIEHUTH YPOBEHb chopmupoBaHHOCTH KomreTteHmu OITK-8.

3amaHus pacmpezeneHbl 1Mo 0JIokaM B COOTBETCTBMM C YPOBHEM cIOXHOCTH. Kaxaplid 0ok
COJIEPKUT HOMED 3a/1aHMsl, U TEKCT 3aJaHUs.

bazoBblil ypoBeHb conepkUT npumepHo 50 % 3amaHuii.

OH dopmupyercst W3 3amaHWii ¢ BBIOOPOM OJHOTO HJIM HECKOJNBKHX BEPHBIX OTBETOB U3
NPEUIOKEHHBIX WM  BOCIPOM3BENCHHMS (AKTUUECKOTO MaTepuana (TepMHUHOJOTHS, (DaKTHI,
Kiaccuukanus, mapaMmeTpsl 1 ap.);

[ToBBIlIEHHBIN YPOBEHB B CpEAHEM cOCTABIIAET 35 % 3a7aHuid.

B Hem wucnonb3yrorcs  3alaHAs  Ha  COINOCTAaBIEHUE, CpPAaBHEHHE, YCTaHOBJICHHE
MIOCJIEJOBATEIBbHOCTH;

Bricokuil ypoBeHb B cpeiHEM COCTaBIAOT — 15 % 3amaHuil.

B 3aganuy Mcnonb3yroTCs: PELIEHUs] HETUIOBBIX 3aa4, aJITOPUTMBI, JOKa3aTENIbCTBA, 3alaHus C
Pa3BEpHYTHIM OTBETOM — OIIPEAEIEHUS, IEPEUHUCICHUE, N300paKEHUE CXEMBI, CTPYKTYPbI U p.

KonunuecTBo 3aganuii mo kaxxaoi komrereHuuu pasHo 20. Beero 40 3aganuid.

Kittoun x oTBeTaM mpencraBieHbl B OTAEIbHOM TaOIHIIE.

OIIK-8: Cmnocoben pa3padaTpiBaTh  aJIrOPUTMbI M  NPOrpaMMbl, TPHUIOJAHBbIE
AJISl IPAKTHYEeCKOr0 IPUMEeHEeH U .

BJIOK A (6a30Bblif ypoBeHb) — 3a7jaHH€ C BHIOOPOM OTHOTO WJIM HECKOJIBKUX BEPHBIX OTBETOB U3
MIPETI0KEHHBIX.

WNuctpykuus mo tectam bnoka A: [lpouurtaiite TEKCT M BBIOEPUTE OJUH WM HECKOJIBKO
IIPaBHJIbHBIX OTBETOB.

Ne
Texkcrsl 3a1aHui

3ajaHus

1 Kakoii u3 cienyromux BapuaHTOB IPaBUIbHO 0OpaIaeTcs K IepBOMY JIEMEHTY MacCUBa
yKazarenei?
1. ptrArray(0)
2. *ptrArray[0]
3. &ptrArray[0]
4. ptrArray[0]

2 Kaxoe n3 npencraBnenHsIx HUke yTBepkaeHnil HE BepHO 117151 1ByHAnpaBIeHHBIX
CIIUCKOB?
1. 3HadeHus ykazaresneil HEKOTOPBIX 3JIEMEHTOB MOTYT OBITh ITyCTBIMU
2. KaX/bli 2JIEMEHT UMEET JIBa yKa3aTelsd Ha COCETHUE YIEMEHThI




Ne

TekcThl 3a1aHAN

3agaHus
3. mepexoAbl MeX]ly yKa3aTeIsiMU BO3MOKHBI B IBYX HaIlPaBJICHUAX
4. yka3zaTelb MOCIEAHET0 JIEMEHTA MOKA3hIBAET HA MEPBBIN DJIEMEHT CIHICKA
3 VYkaxuTe BO3MOXKHBIN CITOCOO peanu3alyy cTeKa:
1. B BHJE TpEeXMEPHOTO MaccUBa
2. B BHJE ABYMEpPHOIO MacCHBa
3. B BUJE TUHEHHOTO OJIHOHAMPABICHHOTO CITUCKA
4. B BUJE HMKIWYECKOTO OJHOHAIMPABIECHHOTO CIIHCKA
4 s ctpykTypsl JaHHbIX qepeBo HE BepHBI ciienyromue yTBEpKICHUS:
1. cymiecTByerT y3ei, B KOTOPbIM HE BXOJUT HU OJHOM JAyTH
2. He CYIIECTBYET BEPIIHH, N3 KOTOPBIX HE BEIXOAUT HU OJTHOU TyTH
3. B KaX[yl0 BEpIIMHY BXOJUT OJIHA JAyra
4. cymecTBYIOT BEpUIMHBI, B KOTOPbIE BXOJAT JIBE MK OoJiee IyT
5 B cTpykType naHHBIX IepeBO BEPIIHHA CO BCEMU €€ TTOTOMKaMU Ha3bIBaeTcs?
1. y3en
2. ToaaepeBo
3. KOpEHb
4. ouepenp
6 Crenensb aepeBa onpeaensercs:
1. MakcHManbHOW CTENEHBIO BEPIIMHBI IepeBa
2. yCpEIHEHHOH CTENEHBIO BEPIINHBI IepeBa
3. CTEeNeHbI0 KOPHS
4. cyMMoOl BepLIUH
7 [Tpu nuHAMHUYECKOW peanu3alyy ABOUYHOTO JEpeBa B BUJIE CIMCKA KaX bl 3JIEMEHT
JiepeBa UMEET:
1. opaHO moje NaHHBIX M OHO TMOJIE YKa3aTels
2. OJIIHO TOJIE TAHHBIX U JIBa TIOJISI yKazaTesei
3. [Ba MoJis JaHHBIX U OJHO TOJIe yKa3aTens
4. nBa 1oJIsl JaHHBIX M JIBA MOJIS YKazaTenen
8 Kakast copTrpoBKa Ha3bIBAETCSI HHaY€ COPTHPOBKOM ¢ yMEHBIIAIOIIUMUCS
paccTosTHUAMHU?
1. coprupoBka noacuéTrom
2. COpPTUPOBKA BKIIOYCHUEM
3. coprtuposka lllemna
4. npeBecHas COPTHPOBKA
9 BpeMenHast ClI0KHOCTh allropuT™Ma OMHAPHOTO (IBOMYHOTO) IMTOMUCKA COCTABIISCT:
1. O(n)
2. O(nlogn)
3. O(log n)
4. 01
10 YKaXuTe BUIBI XCITUPOBAHUS JTAHHBIX:

1. xemmpoBaHHE C OTKPBITOM ajpecaruein

2. XeUMpOBaHME C TUHEHHOU BEIOOPKOI

3. XemwupoBaHHUE C IEMOYKaMHu (METO/I IIETIOYEK)
4. xemupoBaHHE ¢ OMHAPHBIM JAEPEBOM

BJIOK b (noBbIlIeHHBIN YPOBEHB) — 3aJjaHUE 3aKPHITOTO THIA HA YCTAHOBJIEHNUE COOTBETCTBUS
Huempyxyus: Ilpouumatime mexcm u yCmaHosume coomsemcmaue.




Ne
3alaHuA

TekcThl 3a1aHAN
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YcTaHOBUTE COOTBETCTBUE MEXY CTPYKTYPAMH JaHHBIX U MX OCHOBHBIM Ha3HAYCHUEM:
1. MHoxecTtBa

2. Xomr-rabauia

3. JIBonyHOE 1epeBO MOUCKA

4

I'pad

A) OBICTpBII JOCTYTI K JAHHBIM IO KITIOUY (HapuMep, K31 Pe3yIbTaToB

B)

B)

)

BBIYHMCIICHH ).

MOJJIEPKKA YHOPAIOUCHHBIX JAHHBIX C TMHAMUYECKUMHU ONEPALUSIMU
(Hanpumep, TeneOHHBIN CIIPAaBOYHUK C BO3MOKHOCTBIO BBIBOJIA B
OTCOPTUPOBAHHOM TOPSKE).

MOJICTTUPOBAHUE CBSI3EH MEX Ty 00bEKTaMH (HAIPUMEp, IIOUCK KpaTIalIero
MyTH B TPAHCIIOPTHOM ceTn).

MPOBEPKA YHUKAIHLHOCTH 3JIEMEHTOB (HAaIIpUMep, XpaHEHUE HICHTU(PUKATOPOB
MTOCETUTEIICH CcaiiTa 3a JICHb).

12

YcTraHOBHUTE COOTBETCTBHE MEXKy CIIOCOOOM peasin3aluy rpada 1 ero OnMCaHueM:
1. Marpuna cMeXHOCTH

2. Crcok

CMEXHOCTHU

3. Ilepeuenn p&dep
4. Matpunia UHIIUACHTHOCTH
A) Marpuna pa3mepa |V| x |E|, rae oTMeuaeTcst IpUHAIICKHOCTh BEPIIUHBI

pedpy (711 OpUEHTUPOBAHHBIX TPAQOB — C YKA3aHUEM HaMpPaBIICHUS).

b) Crucok (umu maccuB) Beex pEdep, Kakaoe 3a1aéTcst mapoit (MiIu TPOMKoH

C BECOM) BEPIIIHH.

B) Ksanparnast Mmatpuiia, rae sneMeHT [i][j] yka3piBaeT Ha Hanu4ue (1 Bec)

pebpa MeX Ty BepIIUHAMU 1 H j.

F) MaccuB CITUCKOB: JIJIST KaXKJIOM BCPIINHBI XPpaHATCSA COCCAHUEC BCPIINHBL

(u Beca).

13

YcTaHOBUTE COOTBETCTBHE MEKIY aITOPUTMOM Ha rpadax U ero Ha3HAYCHHEM:
1. Anroputm JleHKCTpbI

2. Anroputm Kpyckana

3. Anroputm [Ipuma

4. Anroput™m ®noiina

A)

b)
B)

)

[TocTpoenne MuHUMAILHOTO OCTOBHOTO AepeBa (MST) myTém
nobasienus pédep ¢ MUHUMATIBHBIM BECOM, N30erast IUKIOB

(c ucnonszoBanuem DSU).

ITouck kparyaliux MyTed MeXAy BCEMU IIapaMU BEPIIUH
(TMHAMHUYECKOE MPOTPaMMHUPOBAHUE).

[TocTpoenne MuHUManbHOTrO ocTOBHOTO AepeBa (MST) myTém
MOCTETNIEHHOT0 HAapaIllMBaHUA JIEpeBa OT HauyaJIbHOW BEPILUHBI.
ITouck kparyaliux IyTed OT OXHOM BEPIIMHBI JO BCEX OCTAJIbHBIX
B rpade C HeOTPHUIATSIbHBIMHA BecaMu pEdep.

14

YcTaHoBHUTE COOTBETCTBHE MCXKAY O603Ha‘-ICHI/IeM CJIO)KHOCTH aJiIrOpUTMa U eé
Ha3BaHUEM (WJIH OITUCAHUEM).

1. O(1)

2. O(log n)

3.0(n)
4. 0(n?)

A) JluneliHas COXHOCTD
b) Ksaaparuynasi CIOXHOCTH
B) KoncTtanTHasi C10KHOCTh




Ne

TekcThl 3a1aHAN

3a/IaHus
I") Jlorapudmudeckas CIOKHOCTD
BJIOK b (moBblIeHHBIH YpPOBEHb) — 3a/laHWE 3aKphITOTO THIA HAa YCTaHOBJICHHE
MOCJIeIOBATEIHHOCTH.

Huempyxyus: Ilpouumatime mexkcm u yCmaHosume npaguibHyio NOC1e008ameabHOCHb.

Ne
3a1aHuA

TexkcThbl 3a1aHAN
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[TpencraBneno nBonyHoe Aepeso. [lepeuncinre Bce ero y3ibl Ipu 00X01e CHU3Y.

d
VAR
b f
/N /N
a ce g
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YcTaHoBHTE MTPABUIIBHYIO TIOCTIEI0BATEIHHOCTh ICUCTBUN TIPU HATUCAHUH MIPOTPAMMBEI C
nepeBoM Ha C++.
1. Ompenenenue CTpyKTypsl y3ia.
2. Peanmzanust myOIMYHBIX METOIOB-00EPTOK.
3. Hanucanue ¢pynkuuii 1s o06xona nepesa (MpsiMoid, CHMMETPUYHBIH, 0OpaTHBIN) U
BBIBOJIA TAHHBIX.
Peanu3aiust KOHCTPYKTOPOB U JECTPYKTOPA.
Peanuzarus onepanuii, cienuuaHBIX 715 THTIA JAepeBa (0amaHCUpPOBKa,
BpallleHUs, IOJJEPHKKA CBOMCTB).
6. Peanm3zanusi BCmOMOTraTeIbHBIX PEKYPCUBHBIX METOIOB (BCTaBKa, TTOUCK,
yaaneHue, 00Xobl).
7. CoznaHue Kjiacca Jiepena.

ok~

17

YcTaHoBHTE MTPABUIIbHYIO TIOCTIEA0BATEIHHOCT ITYHKTOB IIPH HAITMCAHUH MPOTPAMMBI
Ha C++:

Omnpenenenre 0CHOBHOUM QyHKIMH main()

3aroyIoBOYHBI KOMMEHTapH 1 TupekTrBa include

[Tpototums! GpyHKIMN 1 OOBSIBICHUH KIIACCOB

Peanu3anus kgaccoB U METOOB

TecTtupoBaHue U OTIAgKA

[TonkmroueHne Hy)KHBIX OHOTHOTEK

Omnpenenenue Kjiacca U €ro METOJI0B

NogkrwdpE

BJIOK B (Bbicokuil ypoBeHb) — 3a/laHu€ OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM.
Hnempyxyus: [pouumatime mexcm u 3anuwiume 000CHOBAHHBII OMEEN.

Ne
3alaHuA

TekcThl 3a1aHAN
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[Iporpamma xpanut y3en nepeBa @ubonauum u camy ¢puboHayuneBy Kyuy. PaccraBpre
CTPOKHU IIPOrpaMMbI B IIPABUJIIBHOM ITOPSAOKE.

typedef bool (*cmpPtr)(node*, node*);

struct node {

bool mark;

int degree;

int key;

node* left;

o E




Ne
TexkcTbl 3aganui
3agaHus
7. node* child;
8. node* right;
Q. node* parent;
10. }
11.  struct fib_heap {
12.  node* min;
13.  cmpPtr less;
14.  introots_amount;
15.  }
19 Kakoit anroput™m HaxoJUT KpaTyaiime myTH MeX,y BCEMH MapaMu BEepUIHH rpada?
AJIropuT™ .
20 AIMKIMYECKU HEOPUEHTUPOBAHHBIHN rpad Ha3pIBaeTCs

CucreMa OLlEeHHBAHUA BBINOJHEHUS TECTOBLIX 3agannii mo komnerenuun OIIK-8.

Howmep
3a/1aHUs

VYka3aHus 1o OlleHUBAHUIO

PesynbpTar oueHnBaHus

(GaJutBl, OTyYEHHBIE 32 BBITOJIHCHHE
3aaHMs/ XapaKTePUCTHKA
PaBUJILHOCTH OTBETA)

Saganus 1-10

3amaHus ¢ BBIOOPOM  OJHOIO WM
HECKOJIBKAX ~ BEPHBIX  OTBETOB W3
MPEUIOKEHHBIX CUYUTACTCSI BEPHBIM, €CIIH
NpaBWIBHO YyKa3zaHa IHdpa wim udpHl,
03HAYaroIIMe BEpPHBIC OTBETHI.

CoBrnazieHe ¢ BEpHBIM OTBETOM
oueHnBaeTcs 1 6amom;

HEBEPHBIN OTBET WU €T0 OTCYTCTBUE
- 0 GaoB.

3agaHus 3amaHus 3aKpHITOTO THMA Ha ycTaHoBieHue | [lomHoe  coBmajgeHWe ¢ BEPHBIM
11-14 COOTBETCTBHUSl CUHMTACTCS BEPHBIM, €CJIM|OTBETOM OICHUBaeTcs | Oamiom;
MIPaBUIIBHO YCTaHOBJICHBI BCE | HEBEPHBIM OTBET WU €r0 OTCYTCTBHE
COOTBETCTBUS  (MO3MIMKM H3  ofHOrO |- 0 OamioB.
crojbma BEPHO COIIOCTaBJICHBI c
MO3ULUSIMU JIPYTOTO)
3aganus 3amaHus 3aKpHITOTO THIA HAa ycTaHoBIeHHE | [loTHOEe  coBmajgeHWe ¢ BEPHBIM
15-17 MOCJICIOBATEIIbHOCTH CYHMTACTCS] BEPHBIM, | OTBETOM OIleHUBaeTcs 1  Oamiowm;
eciau MPaBHIBLHO yKa3aHa BCsI | €CITU JIOMYIIEHBI OMIMOKH WU OTBET
TOCJIeIOBATEILHOCTH UG oTcyTcTBYyeT - 0 6aios.
3agaHus 3amaHue OTKPBITOTO THIMA C Pa3BepHYTHIM | [loMHBIH  TpaBUIIBHBI  OTBET Ha
18-20 OTBETOM CYHMTACTCS BEPHBIM, €CJIM OTBET |3aJaHUE OIlCHWBaeTcsa 3 OaiaMu;
COBMAJIa€T C JTAJOHHBIM IO COJEPKAHUIO | €CITU JOTTyIIIeHA oIHa

" IIOJIHOTE.

OIIMOKa/HETOYHOCTH/OTBET
MPaBWIbHBIN, HO HE TIOJHBIH - 1 6am,
eCaM  JIOMymieHo  Oojiee  OJHOU
OLIMOKH/OTBET HENMpPaBUJIBHBIN/ OTBET
otrcyTcTByeT- () 6amioB.

MeTtoauka npoBeaeHHs1 TECTHPOBAHUSA

MakcuManbHOE BpeMS BBINOIHEHUA TecTa - 60 MUHYT.

KonnyecTBO TECTOBEIX 3a/1aHUI B TecTe HE MeHee 60.

Jlnis mpoBeAeHUsT KOHTPOJISL OCTATOYHBIX 3HAHUN KOMIBIOTEp (OPMHUPYET B CIydailHOM
nopsiake 60 TeCTOBBIX 3aTaHUH.




[Ipr TpPOXOXACHUM TECTOBOTO KOHTPOJS 3HAHWUH CTYIEHT JOJDKEH BBIOPATh OJHMH WU
HECKOJIbKO MTPABUIIBLHBIX OTBETOB B Ka)KIOM TECTOBOM 3a/1aHUMU.

B cnyuae npaBunbHOro orsera Ha 49 u 6onee TectoBbix 3anaHuil (81-100% npaBUIBHBIX OTBETOB)
CTYACHT MOATBEP)KIACT OCBOCHHE KOMIIETEHLMH C ypoBHeM «oTiauuHo». Ilpu otBere Ha 48-37
TecToBbIX 3a7aHuil (61-80% NpaBUIBHBIX OTBETOB) CTYAEHT MOATBEPHKAAET OCBOCHHE KOMIETEHLIUH C
ypoBHeM «xopoio». [Ipu orBere Ha 36-25 TectoBbix 3amaHuil (41-60% mpaBUIBHBIX OTBETOB)
CTYJEHT MOJTBEP)KJIAET OCBOCHHE KOMIIETEHLUH C YPOBHEM «YyIOBJIETBOpUTENbHO». llpu orBere
MeHee yeM Ha 25 TecToBbIX 3aaaHuil (0-40% mnpaBUIIBHBIX OTBETOB) CTYAEHT HE MOATBEP)KIACT
HEO0OXOIMMBIN ypOBEHb 3HAaHUHN U OLIEHUBAETCS «HEYIOBIETBOPUTEIBHOY.



IIpunoxenne 2

MeToauueckune PEKOMEHIAIMH 110 OCBOCHHUIO JUCIIUILINHDBI

1. MeToagnueckue PEKOMEHAAUHA ITpernoaaBaTeJIio

[lepen HauanoM HM3yuYeHUs NUCLUUIUIMHBI MPENOJABATENb JOKEH O3HAKOMUTH CTYJEHTOB C
paboueil mporpaMMoil W OLIEHOYHBIMH MaTepHajaMHd IO JUCHUIUIMHE, C BHJAMH Y4eOHOH H
CaMOCTOSITENIbHOM paboThl, NMEPEYHEM JIUTEPATypbl U MHTEPHET-PECYpCOB, ¢ (opMaMu TeKyUlell u
MIPOMEXXYTOUYHOM aTTecTalllu, ¢ KPUTEPUSIMH OLIEHKHM KauecTBa 3HAHUM AJI UTOTOBOM OLIEHKU IO
JTUCIUIUINHE.

ITpu npoBeeHUM JEKIHH, TpenoaBaTeb:

1) bopmymnmpyeT TeMy U 1elb 3aHATHS, OOBSIBIISICT Y4€OHBIE BOIIPOCHI;

2) u3naraeT OCHOBHbBIE TEOPETUUYECKHE MOJIOKEHMS;

3) ¢ MOMOIIbIO TEXHUUYECKUX CPEACTB OOY4YECHUS W/MIM TOJ 3aluCh JaeT ONpeleNCHHS
OCHOBHBIX IIOHATHH, PaCYETHBIX (POPMYIT;

4) TPOBOAUT TPUMEPHI W3 OTEYECTBEHHOIO M 3apyOEKHOTO OMbITa, JaeT TEeKyIlue
CTAaTUCTUYECKUE JaHHbIE JUIS HATJISIHOTO U 00pa3HOro MPEICTABICHHS H3y4aeMOoro MaTepHuaa;

5) B KOHIIE 3aHATHS BBIJAET BOIIPOCHI JIJIs1 CAMOCTOSITEILHOTO U3YUEHHUS.

Ha 3aHATHMSX 51a00paTopHOro IMHMKIA CcJeayeT oOpaTUTh BHHMMaHHE Ha COOTBETCTBHE
BBIOMPAEMBIX CTYJEHTOM CPEJCTB BBIIOJIHEHHUS pPelIaeMbIM B paboTe 3a1auam.

Kaxnas naboparopHas pabora momkHa ObITH OdoOpMIIeHA M 3aIIMIICHa B COOTBETCTBHU C
TpeOOBaHUAMU. 3aMUTa TPOU3BOAUTCS TI0C]Ie 0OPMIICHHS OTYETa 1Mo padoTe.

Bo BpeMmst BbIIIOTTHEHHS 331aHUH B Y4eOHOW ayAUTOPUH CTYACHT MOKET KOHCYJIBTUPOBATHCS C
npernojaBaTesieM, onpeaenaTs Hanbomnee 3¢ (eKTUBHBIE METO/IbI pEeLIeHHs TOCTAaBICHHBIX 3a7a4u. Eciu
KaKas-TO YacTh 33JaHUSI OCTAETCS HE BBINOJIHEHHOH, CTYACHT MOKET MPOJOIDKUTH €€ BHIIIOJTHEHNUE BO
BpeMsi BHEAY TUTOPHOU CaAMOCTOSITEIIbHOU PaOOTHI.

JUist OIIeHKH TOJTYYEeHHBIX 3HaHUI M OCBOEHHS yUueOHOTo MaTepHala Mo KaxJIoMy pas3jieiy U B
L[EJIOM IO JUCHMIUIMHE MpernoAaBaTeslb UCIOIb3YeT (POPMBI TEKYIIEro KOHTPOJIA M MPOMEKYTOUHOM
aTTeCTalluy 3HAHUH 00yYaIOIINXCsl.

2. MeTtoanveckne peKOMeHIAUH CTyAeHTaM

[Tpuctynas x U3y4eHHIO HOBOH y4eOHON NUCLMIUIMHBI, CTYAEHTHI JOJKHBI O3HAKOMHTBCS C
paboueii mporpamMMoil, OIICHOYHBIMM MaTepHajamMH, Y4yeOHOW, Hay4YHOM UM METOJUYECKOM
muteparypoit, umerorieiicss B OM1OC CK® MTYCH,

I'myOuHa ycBOEHHUS TUCLMIIMHBI 3aBUCUT OT aKTUBHOM U CHCTEMAaTHYECKON padoThl CTyZeHTa
Ha JIEKIUSAX U MPaKTUYECKUX 3aHATUAX, a TAKKE B XOJI€ CaMOCTOSITENIbHOM paboOThl, MO H3yUEHUIO
PEKOMEHIOBAHHOM JIUTEPATYPHI.

2.1 Memoouueckue yKkazanus 0nsa 00y4arouyuxcsa no JeKyuoHHbIM 3aHAMUAM

BaxxHo cocpenoTounTh BHHMaHHE Ha COACPXKAHUHM JEKIUU. OTO TOMOXET Iydlle
BOCIIPHHUMATH YUEOHBIH MaTepUal U YSICHATH B3aMMOCBSI3b TIPOOJIEM 110 BCEH UCIIUTIIIHNHE.

OcHOBHOE conep)kKaHHEe JEKIUHU lerecooOpa3Hee 3amuchiBaTh B TETPaad B BHJE KIIIOUEBBIX
¢dpa3, NOHATHI, TE3UCOB, 00OOIICHMI, CXeM, OIMOPHBIX BBIBOJOB. HeoOxomauMo obOpaimiats BHUMaHUE
Ha TEPMHHBI, (HOPMYIUPOBKH, PACKPHIBAIOIINE COJCPKAHUE TEX WIIM WHBIX SBJICHUW U TIPOIIECCOB,
HAyYHBIC BBIBOJBI M MPAKTUYECCKHEC PeKOMEHIAIH. JKenaTenbHO OCTaBJISITh B KOHCIICKTAX ITOJISI, HA



KOTOpPBIX JIeJlaTh T[OMETKH W3 PEKOMEHJIOBAHHOM JIMTEPATYphI, JOMOJHSIONIEH MaTepual
MPOCITYILIAaHHON JIEKIIUH, a TaKXkKe O JYEPKUBAIOIINE 0COOYI0 BaXXHOCTh TE€X WJIM UHBIX TEOPETUUECKUX
TTOJIOKEHU .

C uenbio ySICHeHUS TEOPETUUECKHUX MOJIOKEHUH, pa3pellieH sl CIIOPHBIX CUTYalni He00X0IUMO
3a7aBaTh MPENOAABATENI0 YTOUHSIOMINE BONPOCHL. s 3aKperieHus1 COAEp aHUsl JICKIUHU B MaMSITH,
HE0OXOIUMO BO BpeMsl CaMOCTOSITENIbHOM pabOThl BHMMATEIBHO TMPOYECTh CBOM KOHCIEKT H
JOTIOJTHUTH €T0 3aMUCsIMHU U3 YYCOHHUKOB U PEKOMEHIOBAHHOM JTUTEPATYPHI.

KoHcnekTupoBaHrue 4MTaeMbIX JIGKIMM W MX TOCIeAyromas 10padoTka CIoCOOCTBYeT Oolee
IyOOKOMY YCBOCHHWIO 3HAaHWH, W IOATOMY SIBJISIOTCS BaxxHOW (HOpMOW ydeOHOW IesSTeIbHOCTH
CTYJICHTOB.

2.2 Memoouueckue yKazanusa 014 00y4aOuwuxca NnoO NOO20MOBKe K 1a00paAmopHbIM
padomam

JlaGoparopHble 3aHATHA TO JHO00W y4eOHOW NUCHIMIUIMHE TPOBOJISTCS B COOTBETCTBUM C
paboueii mporpaMMoii 3TOi y4eOHO!N TUCIUILIMHBI B YCTAHOBIICHHBIE PACTTHCAHUEM YacChI.
WHCTpYKTaX IO TEXHHWKE OE30MacHOCTH, MpaBWIaM TOXapHOW O€30macHOCTH W IpaBHIIaM
BHYTPECHHETO PAcIopsiJIKa B JIAOOPATOPUH MPOBOJAUTCS MPETOAaBaTEIeM Ha IIEPBOM
nabopaTopHOM 3aHATHH. Ha 3TOM e 3aHATHU CTyIEHTaM COOOIIAr0TCA:
— Iporpamma BCEro IMpPeCTOSIIEro JJAO0PaTOPHOTO IHKIIA;
—  YCJIOBUS B3aMMOJICHCTBHSI CTYACHTOB C IPEIOIaBaTeNIeM B MPOIIECCE BBITIOIHEHUS J1a00paTOPHBIX
pabor;
—  YCIJIOBHS KOHTPOJISI CAMOCTOSTEIILHOM pabOThl CTYICHTOB, BKJIIOUYas IpaBuiia 0pOpMIICHUS OTYETOB
110 JTa0OPATOPHBIM PpadOTaM M MX MOCJICIYIONMIEH 3allUTHI;
— papyras HeoOxoaumasi HHpopMaIus.

Opranmzanys 1a00paTOPHBIX padOT BKIIOYAET:

—  CaMOCTOSITEIbHYIO BHEAYJAUTOPHYIO TOATOTOBKY CTYJCHTA K BBINOJHCHUIO KAXIOW OTICIBHOU
nabopaTopHOil pabOTBI B COOTBETCTBMM C €€ MPOrpaMMON B paMKax YacoB, BBIICICHHBIX Ha
CaMOCTOSITENILHYIO TPOPa0OTKY MaTepraia B IporpaMMe TUCIUTLTHHEI;

— BXOJHOW KOHTpPOJIb TPEMOJAaBaTe]IeM CTEINCHH TIOATOTOBICHHOCTH KaXIOro CTYACHTa K
BBITIOJIHEHHIO JTAOOPATOPHBIX PadoT;

—  BBITIOJIHEHHE MPOTPaMMBbI J1a0OPaTOPHBIX PadOT B IMOJTHOM 00BEME;

— o opMIICHHE OTUYETA U €T0 3aIIUTY KaXKIbIM CTYJACHTOM B YCTaHOBJICHHBIC CPOKH;

— ¢QopmupoBaHUe TpeNoaBaTeIeM PEUTUHTOB KaXI0TO M3 CTYACHTOB 110 PE3yJIbTaTaM BBHITIOJHEHUS
M 3allUThl UM OTAEIBHBIX JTa0OpaTOPHBIX pabOT M WX MHKIOB (KCHONB3yeTcss MOoayibHO-
pEUTHHrOBas CCTEMA).

OreHKa KadyecTBa BBIMOJHEHUS JIAOOPATOPHBIX PabOT KaXIbIM CTYIACHTOM MPOM3BOIUTCS

Mpero1aBaTesIeM OT/ACIBHO 32 MOATOTOBKY K padoTe, €€ BBIIOJIHEHHE U 3aIUTY.

2.3 Memoouueckue yKazanus O3 00y4awOWUXca NO NOO020MO6Ke K NPAKMUYECKUM
3AHAMUAM

[enbr0 MPaKTHUECKUX 3aHATHU SBIISCTCS 3aKPEIUICHHE TEOPETHUYECKUX 3HAHUM, MOJTYYCHHBIX
IIpH U3YUYCHUHN JUCHUITIINHBI.
[Ipy TOATOTOBKE K TPAKTUYECKOMY 3aHSATHIO IEIeCOOOpPa3HO BBHIMOJHUTh CJICIYIOIINE
PEKOMEHIALNH:
— M3YYHTh OCHOBHYIO JIHTEPATypy; O3HAKOMHTBCS C JIOTIOJIHUTEILHOW JUTEPATypoOil, HOBBIMHU
HYG.HI/IKaI_II/ISIMI/I B ICPUOAUYUCCKUX U3JaHUAX: )KYPHAJIAX, ra3€Tax u T.nO.;
— TpU HEOOXOIUMOCTH J0padOTaTh KOHCHEKT JeKiud. [Ipu HSToM yuecTh peKOMEHIAIuu
TpenoaaBaTelis U TpeOOBaHUs YyueOHOM MPOrpaMMBbl.



[Ipy BBINOJHEHUM NPAKTHUUECKUX 3aHATHM OCHOBHBIM METOJOM OOy4YEHHUs SBISIETCS
camMocTosiTeNIbHAas paboTa CTyJeHTa IMOJ YyIpaBlIeHUWEM IMpenoaasarens. Ha HuUX MNOMONHSAIOTCS
TEOPETUYECKHE 3HAHUS CTYJIEHTOB, UX YMEHHE TBOPUYECKH MBICIUTh, aHAJIU3UPOBaTh, 0000IIATH
U3yYEHHBI MaTepuas, IpOBEpseTCs OTHOIIEHUE CTYIEHTOB K Oyaymed mnpodeccuoHalIbHON
JESITEIbHOCTH.

OneHka BBIMOJIHEHHONW pabOThl  OCYLIECTBISETCS MPENoJaBaTesieM KOMIUIEKCHO: 10
pe3ynbTaTtaM BBINOJIHEHUS 3a/1aHul, YCTHOMY COOOILIEHUIO U 0()OPMIIEHUIO paOOTHI.

[Tocne mojBeAeHUsT MTOTOB 3aHATUS CTYAEHT 00s3aH YCTPAaHUTh HEAOCTATKH, OTMEUEHHbIE
MPETo1aBaTeIeM MPH OIICHKE €ro padOTHI.

Mertoandeckue yKa3zaHMs IO BBIIOJIHEHUIO Ja0OpaTOpHBIX M MPAKTUYECKUX pPaboOT 1o
mrcuuIuinHe «CTPYKTYPBI U allTOPUTMBI 00paOOTKH JAaHHBIX» ISl CTYI€HTOB OYHOM (popMbI 00yUueHHS,
pasmemieHHsie Ha caiite CKO® MTYCH B paznene «MeTonuueckre MaTepuabhy.

2.4 Memoouueckue yKkazanus 0y 00yuarOuuxcsa no n0020moeKe K KOHMpPoObHOIUl padome

B xo7ie BBINONTHEHUS! KOHTPOJIHOM PabOThI CTYJICHT PeLIaeT CleAyIOIIMe 3a1auu:

1. Peanu3anus pa3iauyuHbIX aITOPUTMOB COPTUPOBKH.

2. Peanuzanus 6a30BbIX onepanuil HaJ JMHEHHBIM CIIUCKOM Ha OCHOBE MacchBa M 00paboTKa
MacCCHuBa C 3aJIaHHBIMUA YCIIOBUAMM.

3. Pemenue 3aaau, TpeOyONMUX UCTIONIB30BAaHUS CTEKA HIIM OYEPE/IH.

4. Peanu3zanus OMHApHOTO JepeBa MOUCKA.

[Topsimok BBIMONHEHUS KOHTPOJBbHOM TPUBEAEH B METOJMYECKHX MaTepuajgax Imo eé
BBINIOJTHEHUIO. KpuTepun OIEHKM KOHTPOJIBbHOM paboThl NPHUBEACHBI B OLEHOYHBIX MaTrepuajax
JUCLUTUIAHBL.

3. Metoauueckue PECKOMEHAAINHA 1JIAA oﬁyqaloumxcn o CaMOCTOATEIbHOM paﬁoTe

CamocrosiTenpHas padoTa CTYJIEHTOB SIBJISICTCSI COCTABHOM YacThiO0 y4eOHOW pabOTHl U UMEET
LENIBIO 3aKpeIUIeHUE U YriIyOJeHne MOIyYeHHBIX 3HAHUN M HaBBIKOB, TIOUCK U MPHOOpPETEHHE HOBBIX
3HAaHUNA, B TOM YHCJE C HMCMHOJIb30BAaHUEM AaBTOMATHU3WPOBAHHBIX OOYdYaIOIIMX KYpCOB (CHCTEM), a
TaKe BBIMOJIHEHUE YUeOHBIX 3aJJaHUH, IOATOTOBKY K MPEICTOSIINM 3aHATHAM, 3a4€TaM U HK3aMEHaM.

CamocTosTenbHast paboTa BO BHEAYAUTOPHOE BPEMsI BKIIIOYAET B ceOsI:

— TIOBTOPEHHE JIEKIIMOHHOTO MaTepuana;

— TIOATOTOBKH K JTJAOOpaTOPHBIM paboTaM (PaKTUUYECKUM 3aHATHAM);

— M3y4YeHHus yueOHOW U Hay4HOU JIUTEPaTypPHI;

— peuieHus 3a/1a4, BBIJAHHBIX HA MPAKTUICCKUX 3aHATHUAX;

— TIOATOTOBKH K TECTHPOBAHUIO;

— BBlJEJECHHE HaubOoJee CIO0XKHBIX U IMPOOJEMHBIX BONPOCOB IO H3y4aeMOW TeMe, MOIydeHHE
pa3bsCHEHUI W pEeKOMEHJalui M0 JaHHBIM BOIpOCaM C MpenojaBaTesssMH Kadeapbl Ha HX
€)KEHE/IeTbHBIX KOHCYIbTAIHIX.

— TPOBEACHHE CAMOKOHTPOJSI MyTEM OTBETOB HA BOIPOCHI TEKYIIErO KOHTPOJS 3HAHWM, pEIIeHUS
MIPEJICTABJICHHBIX B Y4eOHO-METONWYECKUX MaTepuaiax Kadeapsl 3anad, TECTOB, HAMUCAHUS
pedepaToB 1O OTAEITHFHBIM BOIIPOCAM M3YYaeMOU JUCIUTUIHHBL

[lepen BBIMONMHEHHEM BHEAYJIUTOPHOM CaMOCTOSTENBbHON paboThl MpernoaaBareib MPOBOIUT
MHCTPYKTaX (KOHCYJbTALIMIO) C ONPEACICHUEM LIETH 3aJaHMsl, €T0 COAEpKaHMs, CPOKOB BBINOJIHEHMS,
OCHOBHBIX TpeOOBaHUIl K pe3ynbraraM paboThl, KPUTEPUEB OIEHKH, (OpPM KOHTPOIS U MEpeyHs
HCTOYHHUKOB U JIUTEPATYPHI.

OOBIYHO TIOCTAaHOBKY 3a7aud O0OydaeMbIM Ha TMPOBEICHHUE CaMOCTOSTENBHON paboThI
IpenojaBaTelib OCYLIECTBISAET Ha OJHOM U3 3aHATUH, IPE/IIECTBYIOLIEMY JaHHOMY.

MeToauKky caMOoCTOSITeNTbHOM paboThl Bce 00yuaeMble BHIOMPAIOT MHAUBHIYAIBHO.



