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AHHOTaAUA

JlucuuruiiHa «AJNTOPUTMBI M CTPYKTYpPBI JTaHHBIX» BXOIMT B 00pa3oBaTEIbHYIO
IIpOrpamMMy BBICILIEr0 00pa3oBaHMs — MpOTpaMMy OakajlaBpuaTa Mo HAIpPABICHUIO MOJITOTOBKH/
cneuunanbHoctd  09.03.03  «lIpuknagnas wuHpopMaTuka» HanpaBieHHocTH «[lpuxmamgnas
nHpopMaTHKa B MHPOPMALMOHHOU cdepey. uciumimna peanusyercs kapenpoit «Ned 1.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHHUKA CIEIYIOUINX KOMITETCHIIAHN |

VYK-2 «CrocoGen ompeaensTh Kpyr 3ajad B pamMKax IOCTaBJICHHOW LMW M BBHIOMPAThH
ONTUMAJIbHBIE CHOCOOBI MX PEHICHHUs, UCXOJ U3 ACHCTBYIOUIMX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPAHUYEHUID)

OIIK-1 «Cmoco0OeH TpUMEHSTh €CTECTBEHHOHAYYHBIE W OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MaTEMAaTUYECKOT0 aHaJIW3a U MOJEJIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBLHOIO
UCCIIEI0OBAaHUS B MPOPECCUOHATIBHON JESITETbHOCTI

Conepxanue JUCHUIUIMHBI OXBaTBIBAET KPYr BOTPOCOB, CBS3AHHBIX C PAa3TUYHBIMH
CTPYKTypaMH JTaHHBIX U AJITOPUTMaMH UX 00pabOTKH, OIIEHMBAaHHEM MX CIIOKHOCTH.

[IpenogaBanue AMCHMIIMHBI IPEAYCMAaTPUBAET ClEAyIOIMe (OpPMbl OpraHU3alMU
y4eOHOTO MpoIiecca: JIeKIUH, JabopaTopHbie paboThl, CAMOCTOsATEIbHAs pab0Ta 00yUarOIIeTOCs.

[IporpamMmoii TUCHMITIMHBI TMPEIXYCMOTPEHBI CIEAYIONINEe BHIBl KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOYHAs aTTecTalus B opMe IK3aMeHa.

OO6mrast TpyJ0€MKOCTh OCBOCHUS JUCIUILIMHBI COCTaBIsAeT 4 3a4eTHHIX eauHuIbI, 144
qaca.

S3bIK 00OyUYeHUS O JUCHUIUINHE KPYCCKUM »



1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE
1.1. llenu npenoaaBaHusl IUCUUILINHBI
- [lonyuenne cTyaenTaMu He0OXOAMMBIX 3HAHHUI ¥ HABBIKOB B 00J1aCTH Pa3IUYHbIX GOPM
OpraHu3alluy JaHHBIX B IPOrpaMMax U METOJIOB X 00pabOTKH B pa3JIMYHBIX KJIaccax 3a1ad;
- [lonyuenne crynenTaMu HeOOXOAMMBIX HABBIKOB OIICHUBAHUS BPEMEHHON U EMKOCTHOU
CJI0’KHOCTH M3y4aeMbIX aJITOPUTMOB U CTPYKTYP JAaHHBIX.
1.2. JlucuuruivHa BXOJTUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPAMMBI
BhICHIero oOpasoBanus (nanee — OIT BO).
1.3. TlepedeHb MIaHUPYEMBIX PE3YIBTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pesynbratamu ocBoenus OIT BO.
B pesynbraTe M3ydeHus AUCHUILTUHBI O0YYarOUIUIiCS TOJDKEH 00JIafaTh CIEAYIOIUMHA
KOMIETESHIMAMH WM UX YacTAMU. KOMIETeHIIN 1 MHIUKATOPBI UX JOCTHKEHUS MIPUBEICHBI B

Tabmume 1.

Tabnmuna 1 — IlepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB UX JIOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Ko n HauMeHOBaHNE HHIMKATOpA
KOMIIETEHIUU KOMIIETCHIINU JOCTHKEHUS] KOMIIETCHIIUH

VK-2 Cnocoben
OIIPENENATh KPyTr
3aJ1a4 B paMKax VK-2.Y.3 ymeTpb BbIABUTATH
ITOCTABJICHHOM 1IEJIM | aJIbTEPHATUBHBIE BAPUAHTHI IEHCTBUM C
1 BbIOMpATh 1eJIbI0 BBIOOpA ONTUMAJIbHBIX CIIOCOOOB
ONTUMAaJIbHBIE penienus 3a1a4, B TOM YHCIIE C IOMOIIBIO

YHuBepcanbHbIe
CIOCOOBI UX U (POBBIX CPENICTB

KOMIIETEHIUU

peUICHMUs, UCXO O U3

VK-2.B.2 BnageTs HaBBIKaMH BBIOOPA

O6menpodeccrnoHanbHbIE
KOMIIETCHIIUU

JEHCTBYIOLIUX ONTUMAJILHOTO CTIOCO0a pelIeHus 3a1a4 C
IIPABOBBIX HOPM, YUETOM HMEIOIINUXCSI YCIIOBUM, PECYPCOB U
UMEIONUXCS OTpaHUYEHUN

pecypcoB u

OTpaHUYECHUN

OIIK-1 Cnocoben

IPUMEHSTh

ecrectBeHHOHayuyHble | OIIK-1.3.1 3HaTh OCHOBBI MAaTEMATUKH,

1 OOIIEHHKEHEPHBIC
3HAHMS, METOIBI
MaTeMaTHYECKOTO
aHajgu3a u
MOICJTUPOBAHUS,
TEOPETUYECKOrO U
9KCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS B
npodeccuoHaIbHOM
JIEATEIBHOCTH

(bU3MKY, BHIYUCIUTEIBHON TEXHUKU U
IPOrPaMMHUPOBAHUS

OIIK-1.VY.1 ymeTtsh pemaTh CTaHAAPTHbBIE
npodeccuoHanbHbIE 3a/1a4H C
MPUMEHEHUEM €CTECTBEHHOHAYYHbIX U
OOIIEMH)KEHEPHBIX 3HAHU, METOJIOB
MaTeMaTHYeCKOTo aHallnu3a u
MOJETUPOBAHUS

— «Mudopmatukay,

Mecro aucuuminssl B cTpykrype Ol
JucuumninHa MoxkeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00YJalOIUMUCS
IIPY U3YYECHUH CIEAYIOIIUX JUCIUILINH:

— «OCHOBBI IPOTPaMMHUPOBAHUS»,
3HaHUs, NOJy4YEHHBIE [TPU U3YUEHUH MaTepHalla JaHHOM TUCUUIUIMHBIL, UMEIOT KaK
CaMOCTOSTENIBHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIb30BATHCA IIPU U3YYECHUU APYTUX JUCLUIUINH:
— «Texnonoruu pazpabotku [0y,
— «lIporpammHas HH)KEHEPUNY,




— «lIpOEKTHBIN IPAKTUKYM»,
— «TexHomornu nNporpaMMUpPOBAHUSD.

3. OOBeM U TPYyJOEMKOCTh JTUCITUTIAHBI
Jlarabie 006 o0meM o0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BUIOB y4eOHOM
paboTHI MO AUCUHUILIMHE (U paclpeesieHIe 3TOH TPYA0EMKOCTH IO CeMeCcTpaM) MPEACTaBICHBI B
tadyme 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILIIHHBI

TpynoemkocTs 110
Bun yae6HOM paboThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmao OuUCYUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npaxmuyueckoil n0020mMo6KuU
AyoumopHhvle 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE:
nexiuu (JI), (gac) 34 34
npakTuueckue/ceMunapckue 3ansatus  (I113),
(dac)
naboparopusie padboTs! (JIP), (dac) 34 34
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (4ac) 40 40
Buo npomesicymounoii ammecmayuu:. 3a4er,
madd. 3aver, sk3amen (3auer, Judd. 3ay, OK3. OK3.
DK3.*%)

IIpuMeuaHue: KaHmMAATCKMIA SK3aMEH

4. CopaeprxaHue TUCIUTITMHBI
4.1. PacmpezneneHue TPyIOEMKOCTH JTUCIUTIIMHBI 110 pa3zesiaM U BUIaM 3aHITHH.
Pazpaenbl, TeMbI TUCHUTIIIUHBI M KX TPYJOEMKOCTb ITPUBECHBI B TAOIUIIE 3.

Tabmuma 3 — Pa3nensl, TeMbI TUCHUIUIMHBI, UX TPYI0EMKOCTh

Pasiesbl, TEMbI IUCIUTUTHHBI Jlexumn | 113 (C3) - JIP KII CPC
’ (qac) (qac) (dac) (gac) (gac)
Cemectp 3
Paznen 1. Anroput™ u CTpyKTypa JaHHBIX. 5 5 4
OcCHOBHBIE OTIpEICTICHHS
Pazgen 2. CtpyKTyphl 1aHHBIX 6 8 6
Pazgen 3. CoprupoBka 6 8 8
Pasznen 4. Ilouck 6 8 8
Paznen 5. I'padst 7 8 8
Paznen 6. XKaaHbie anropuT™Mbl 1 THHAMUYECKOE 7 6
MIPOrpaMMUPOBAHHE
Hroro B cemectpe: 34 34 40
Hroro 34 0 34 0 40




IIpakTHueckass TOATOTOBKA  3aKIIOYAETCA B  HENOCPEACTBEHHOM  BBINOJHEHUU
oOy4aroIMMHUCST  OMNpPENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBS3aHHBIX ¢ Oy;nymien
podecCHOHAIBHOM IeATeIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI TPUBEACHO B Ta0uIE 4.

Tabnuma 4 — ConepkaHue pas/ieioB U TEM JISKIIMOHHOTO ITUKJIIA

Howmep pa3zgena HaszBanue u conep:xanue pas3fesioB U TEM JEKIIMOHHBIX 3aHITUI
1 Paznen 1. Anroputm u cTpykTypa qaHHbIX. OCHOBHbBIE
OTIpeeNICHUs

Tema 1.1. Anroput™ u criocoObl €ro MpeICcTaBIeHNs
Tema 1.2. BeruncnutenbHas (BpeMeHHas1) CI0KHOCTb aJlTOPUTMa
Tema 1.3. CtpykTypbl 1 aOCTpaKTHBIE THIIBI JAHHBIX

Ilpeoycmompena unmepaxmusHas ¢hopma npogeoeHus
3aHAMUSL. JIleKYusi ¢ 0eMOHCmpayuet ciatidos(kooa npumepos).

2 Paznen 2. CtpykTypbl JaHHBIX

Tema 2.1. Maccus (Array)

Tema 2.2. Crincoxk (List)

Tema 2.2.1. OMHOCBSA3HBIA CITHCOK

Tema 2.2.2. JIByCBA3HBII CIIUCOK

Tema 2.2.3. Konb1ieBol CIIUCOK

Tema 2.3. Xsm-tabauia (Hash table)

Tema 2.4. MuoxectBo (Set)

Tema 2.5. Crexk (Stack)

Tema 2.6. Ouepenp (Queue)

Tema 2.7. lepeBo (Tree)

Tema 2.7.1. JIBonunoe nepeso noucka (Binary Search Tree)
Tema 2.7.2. Kpacuo-ueproe aepeso (Red-black tree)

Tema 2.7.3. ABJI-nepeBo (AVL-tree)

Tema 2.7.4. Tlpedpuxcuoe nepeso (Trie)

Tema 2.8. Kyua (Heap)

Ilpeoycmompena unmepaxmusHas ¢hopma nposederust
3aHAMUSL: TeKYusi ¢ 0eMoHCcmpayuell ciatioos(kooa npumepos).

3 Pazpnen 3. CoptupoBka

Tema 3.1. CoptupoBka my3sipskoM (Bubble sort)

Tema 3.2. CoptupoBka nepememubanuem (Cocktail sort)
Tema 3.3. CoptupoBka pacdeckoii (Comb sort)

Tema 3.4. 'nHombs copTupoBka (Gnome sort)

Tema 3.5. CoptupoBka noacuerom (Counting sort)

Tema 3.6. CoptupoBka BctaBkamu (Insertion sort)

Tema 3.7. CoptupoBka BeiOopoMm (Selection sort)

Tema 3.8. beictpas coprupoka (Quick sort)

Tema 3.9. CoptupoBka cnusiHueM (Merge sort)

Tema 3.10. Ilupamunanshas coptupoBka (Heap sort)
Tema 3.11. CoptupoBka o ocHoBanuto (Radix sort)
IIpedycmompena unmepaxmusenas ¢hopma npogeoenus
3auamus: 1eKyus ¢ 0eMoHcmpayuel ciaioos(kooa npumepos).

4 Pasnen 4. ITouck
Tema 4.1. JIuneiinstii mouck (Linear search)
Tema 4.2. bunapusiii nouck (Binary search)




Tema 4.3. INouck ®ubonayun (Fibonacci search)

Tema 4.4. NaTepnionsmuonHsiii ouck (Interpolation search)
Tema 4.5. Cxaukoo0pa3HbIii mouck (Jump search)

Tema 4.6. beictpsrii Be160op (Quickselect)

Tema 4.7. Tpouunsrit mouck (Ternary search)
IIpedycmompena unmepakxmugHas popma npogeoenus
3aHAMUSAL. JIeKYUs ¢ 0eMOHCmpayuet ciatidos(kooa npumepos).

) Paznen 5. I'padsr

Tema 5.1 Onpenenenue rpada

Tema 5.1. Cioco0Osl mpescTaBienus rpada

Tema 5.1.1. Marpuiia cMeXHOCTH

Tema 5.1.2. Circok cMeXHOCTH

Tema 5.1.3. Uro ucnonab3oBaTh?

Tema 5.1.4. Peanuzarnus rpada Ha OCHOBE CITUCKA CMEKHOCTH
Tema 5.2. Tlouck B mupuny (Breadth-first search, BFS)

Tema 5.3. Towuck B rnyouny (Depth-first search, DFS)

Tema 5.4. Anroputm Jletikctpsl (Dijkstra’s algorithm)

Tema 5.5. Anroputm ®opra-bemmana (Bellman-Ford
algorithm)

Tema 5.6. Anroputm ®noiina-Yopmemia (Floyd-Warshell
algorithm)

Tema 5.7. Anroputm IIpuma (Prim’s algorithm)

Tema 5.8. Tononoruueckas coprupoBka (Topological sorting)
IIpedycmompena unmepaxmusnas ¢hopma npogeoeHus
3AHAMUA. JIeKYUsi ¢ 0eMOHCmpayuetl ciatdos(kooa npumepos).

6 Paznien 6. XKaaHbie anroput™Mbl U TMHAMUYECKOE
porpaMMHpPOBaHUE

Tema 6.1 OnpeneneHusi 1 OCHOBHBIE Pa3IAYUS

Tema 6.1. XKagnbie anropuT™bl

Tema 6.1.1. 3agada o APOOHOM prOK3aKe

Tema 6.1.2. 3agada 0 KeJIe3HOOPOKHBIX TIaThopMax
Tema 6.1.3. 3amaua 0 nociieqOBaTEILHOCTU BBIIMOJHEHUS
3aJaHUN

Tema 6.1.4. 3amaua KOMMUBOSDKEpA

Tema 6.1.5. Konupoanue Xaddmana (Ko Xabdmana)
Tema 6.2. JlunaMuueckoe MporpaMMUpPOBaHUE

Tema 6.2.1. 0—1 3amaua o prok3ake

Tema 6.2.2. 3agada o HauOOJBIIIEH BO3pacTaromei u
yOBIBaIOIIEH MOCIe10BaTeIbHOCTH

Tema 6.2.3. Uucna dubonayyu

Tema 6.2.4 3amaya 0 NOMCKE KBAAPaTOB 3HAUECHUI, CymMMa
KOTOPBIX paBHA 33/1aBAEMOMY YUCITY

IIpedycmompena unmepaxmuenas ¢hopma npogeoenus
3auamus: 1eKyus ¢ 0eMoHcmpayuel ciaioos(koda npumepos).

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATUSL
Tembl npakTHUECKUX 3aHATUHA U UX TPYAOEMKOCTb PUBEACHBI B TAOIHIIE 5.

Ta6JII/II_Ia 5— HpaKTI/IquKI/Ie 3aHATHUSA U UX TPYAOCMKOCTD

N3 aux No

Ne | Temsl npaktuyeckux | ®opmsl npakTHuueckux | TpyrnoeMKoCTs, .
NPaKTUYECKON

/I 3aHATUN 3aHATUI (uac) paznena




MOJrOTOBKH, | TUCLIUTI
(gac) JIUHBI
VY4eOHbBIM IIaHOM HE MPETYCMOTPEHO
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00OPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTb IPUBECHBI B TabmHIIe 6.
Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne TpymoeMKOCTh, | MPaKTUYECKOM | pa3zena
HaumenoBanue mabopatopHbix paboT pyA P pas
/1 (gac) MOJATOTOBKH, | JIMCITHII
(gac) JINHBI
Cemectp 3
1 Onucanue anropuTMa ¢ UCHOJIb30BaHUEM 9 5 1
0JIOK-CXEM U IICEBAOKOA
2 CTpyKTypbl JaHHBIX: MACCUB, CIIUCOK, XEIl- 4 4 1,2
Ta0JINIAa, MHOKECTBO, CTEK

3 CTpyKTyphl JAaHHBIX: 04YepPEb, JEPEBO, Kyda 4 4 1,2

4 AJITOPUTMBI COPTHPOBKH 8 8 1,3

5 AJNTOPUTMBI TIOUCKA 8 8 1,3,4

6 AnropuT™Mbl Ha Tpadax 8 8 1,2,5

Bcero 34

4.5. KypcoBoe mpoeKTUpoBaHKE/ BHITOJTHEHUE KypCOBOW PabOTHI

Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJarommxcs

Bunel camocTositensHOM paboThI U €€ TPYAOEMKOCTh MIPUBEIEHBI B Ta0nuIie 7.

Tabnuna 7 — Buapl caMoCTOSTENBHON PaObOTHI M €€ TPYT0EMKOCTh

N Bcero, | Cemectp 3,
Bun camocrositenbHO# paboTh
yac yac
1 2 3
W3ydeHue TeopeTH4eckoro Marepuana
25 25
mucruruHel (TO)
KypcoBoe npoektupoBanue (KI1, KP)
Pacuerno-rpaduyeckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyliemMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
JHomamrnee 3aganue (J13)
KonTposbHble paboTs! 3a04HMKOB (KP3)
IToaroroBka Kk MpOMEXyTOYHOMN
10 10
atrecrainuu (ITA)
Bcero: 40 40




5. I[lepeueHnb y4eOHO-METOIUIECKOTO 0OECIICUCHUS
JUISL CAMOCTOSITEIIBHOM PabOThl 00YYAFOLIMXCS 110 JUCHUILTUHE (MOJIYITIO)
Y4eOHO-METOAMYECKUE MaTepHalibl IS CaMOCTOSITCIbHON PabOThl OOYYAOLIMXCS yKa3aHbI B
ma. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUHN
[lepedyeHp nevaTHBIX U IEKTPOHHBIX YIEOHBIX W3/IaHUI MPUBEICH B Ta0OIUIE 8.
Tabmuua 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YICOHBIX M3IaHUH

Komaecto
SK3EMILTSIPOB B
HIudpp/ bubnmorpaduueckas ccpuika OubmoTexe
URL anpec (xkpome
ANEKTPOHHBIX
SK3EMILISIPOB)
Y-49 YepHbllleB, C. A. BBenenne B A3BIK 5

nporpamMmmupoBanusi Python : ydyeOHO-Merommueckoe
nocobue / C. A. Yepnbimer ; C.-Ilerep6. roc. yH-T
a’pokocM. mpudopocrpoenusi. - Cankr-IlerepOypr :
Uzn-so I'VAII, 2023. - 236 c.

https://book.ru/book/94 | Yepubimies C.A. AJNTOPUTMBI U CTPYKTYPBI
9701 naHHbIX Ha Python: yyebnoe nmocobue // Mocksa:
KHOPVYC, 2023. - 328 c. - (bakanaBpuat) - ISBN:
978-5-406-11683-8

https://znanium.com/ca | besnos, B. B. ANroputmsl u CTPYKTYpBbI
talog/product/1057212 | mauusix : yueouuk / B. B. benos, B. 1.
Yuctakosa. - Mocksa : KYPC : UHDOPA-M,
2020. - 240 c. - (bakanaBpuar). - ISBN 978-
5-906818-25-6.

https://znanium.com/ca | Konmaes, B. I. CTpyKTypbI ¥ arOpUTMbI
talog/product/1230215 | 06paboTku maHHBIX : yueOHOe mocobue / B./I.
KongaeB. — Mocksa : PUOP : UHOPA-M,
2021. — 296 c¢. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). —
www.dx.doi.org/10.12737/2833. - ISBN 978-
5-369-01264-2.

7. TlepeyeHpb 3JEKTPOHHBIX 00pPa30BaTEIILHBIX PECYPCOB
UH(POPMALMOHHO-TEIICKOMMYHHUKAIIMOHHOU ceTn «HTepHeT»

[Tepeuenn JJIEKTPOHHBIX 00pa30BaTEIIbHBIX pecypcoB uH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTH «VHTepHEeT», HEOOXOMUMBIX JUIS OCBOCHHUS JIUCIMILIHHBI
npuBeieH B Tadnwiie 9.

Tabmuuma 9 — IlepedeHb OSIIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HH(POPMAIUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «IHTepHeT»

URL anpec HaumenoBanue

https://urait.ru/ OopazoBarenpHas miardpopma FOpaiir

http://lib.guap.ru/ bubmmorteka ['YAII

https://znanium.com/ | DnekTpoHHO-OHOIHOTEYHAs cCHcTeMa Znanium

https://book.ru DneKTpOHHO-0nbIHOTe Hast cucTeMa book.ru

8. IlepedeHp MHPOPMALITMOHHBIX TEXHOJIOTHUI




8.1. [lepevyeHb TPOrPAaMMHOTO OOECICUCHUS, HCIIOIB3YEMOTO TPHU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpoIiecca MO AUCIUIUIHHE.
[TepeueHs UCTIOIB3YEMOTO MPOTPAMMHOTO OOecTieueHus npeactaicH B Tadmmuie 10.

Tabnuma 10— [Mepeuens nporpaMMHOTO 0OECTICUCHHS

Ne /mn HanmenoBanue
1 Python 3.11

2 Anaconda3

3 PyCharm Community Edition

8.2. [lepeuenn UH(POPMAIIMOHHO-CTIPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIIECTBIICHUN 00pa30BaTeILHOTO MPOIIecca MO TUCIUIUINHE

[lepeyenp wCMONB3yeMbIX HH(POPMANMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
tabnuue 11.

Tabnuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No 11/11 HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHHYeCKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUN UII  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUILINHE, TTPECTaBIIeH B Tabimiel 2.

Tabmuna 12 — CocraB MaTepraIbHO-TEXHUYECKON 0a3bl

No HaumenoBanue cocTaBHOM 4acTu Howmep ayautopuu
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ip1 HEOOXOTUMOCTH)

MynbTUMeaHiTHAS JIEKIIMOHHAS Ay IUTOPUS

Crnenunanu3upoBaHHas J1abopaTopus 52-19, 52-17

10. OueHo4YHBIC CpeACTBA JUIS MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIICHOYHBIX CPEJACTBIJIS TMPOBEACHHUS IPOMEKYTOUYHOH aTTeCTaI[uu
00yJaroIuXcsi 0 TUCHUTIIMHE NTPUBE/IeH B Tadymie 13.
Tabmuia 13 — CocTaB OIEHOYHBIX CPEACTB JIJIS IPOBEACHHS TPOMEKYTOUHOMN aTTeCTaI[uu

Bun npomexxyTouHOI arTecTanuu [lepeueHb OLICHOYHBIX CPEJICTB

OK3aMeH Crmcok BOIIPOCOB K 2K3aMCHY,

10.2. B kadecTBe KpHUTEpUEB OLIEHKH YpPOBHA CQOPMUPOBAHHOCTU (OCBOCHHS)
KOMIICTCHIIMI O00Yy4YalolIMMHKCS TPUMEHSETCS S-0ajulbHas IIKajia OICHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIU, KOTopas npuBencHa B Tabiuie 14. B TedeHne cemecTpa MOXKET UCIOJIb30BaAThCS
100-6annpHas  mikama  MOJYJIbHO-PEHTHMHTOBOM  CHUCTEMBl ~ YHUBEpPCHTETa,  IpaBuUiia
WCIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKATHHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepun onieHk ypoBHS c(HOPMUPOBAHHOCTH KOMITETEHITUI

Or11eHKa KOMITETEHITNN

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITETEHITMIH
5-0amubHad 1mkana P P (op




O1ieHKa KOMIIETEHIIMH X .
R A T— apaKTeprcTHKa C(hOPMUPOBAHHBIX KOMITETEHIIMI
— oOy4aronuiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTrepua;
— YBEPEHHO, JIOTMYHO, [TOCJIEJIOBATEIBHO U TPAMOTHO €TI0 U3JIaraer;
COTIIHOY — ONUpasiCh Ha 3HAHMUSI OCHOBHOM M JONOJIHUTEIbHOMN JIUTEPATYPHI,
GATTCHOY TECHO IPUBSI3bIBAET YCBOECHHBIE HAYUHBIE MOJIOKEHUSI C IPAKTUUECKON
JeSITENIbHOCTBIO HAPaBJICHMUS;
— yMenio 000CHOBBIBAET M APTYMEHTHPYET BBIIBUTAEMBIC UM HJICH;
— JIeJIaeT BBIBOIBI U 000OIIEHHS;
— cBOOOHO BJIAJIEET CUCTEMOM ClleMaI3UPOBAHHBIX MOHATUH.
— o0yyarouuiicss TBEpI0 yCBOWJ NPOTpaMMHBINA MaTepuas, TpaMOTHO U
[0 CYIIECTBY H3JlaraeT €ro, ONWpasch Ha 3HAaHUS OCHOBHOMU
JUTEPaTyphl;
(XOpOTIO» — HE JIOMYCKaeT CYIIECTBEHHbIX HETOUHOCTEH; 3
— YBA3BIBAET YCBOCHHBIE 3HAaHUS C NPAKTHUUECKON JAeATEIbHOCTHIO
<«GAYTEHO»
HaIlpaBJICHHUS;
— apryMEHTUpPYET Hay4HbIE MOJIOKEHUS;
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS
— BJIJICET CUCTEMOH ClIeMaIn3UPOBAHHBIX TOHATUH.
— oOyyarouuiicss yCBOWJI TOJIBKO OCHOBHOW IpPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONmupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEpaTyphl;
— JIOIyCKaeT HECYIIECTBEHHbIE OIIMOKU 1 HETOUHOCTH;
«yIOBJIETBOPUTEITHHO .
GATOHOY — UCTIBITBIBACT 3aTPYAHCHHUS B MPAKTHYCCKOM TPUMEHEHUW 3HAHHM
HaIpaBJICHHUS;
— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YaCTUYHO BJIAJIEET CUCTEMOM CHelMaTN3UPOBAHHBIX MOHITHH.
— oOydJaronmuiicss HE YCBOWJ 3HAYUTEIHHOW 4YacTH MPOTPAMMHOIO
Marepuana;
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEITHHO .
e SATICHOY paccMoTpeHuH po0ieM B KOHKPETHOM HalpaBlICHUY; 5
— UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM NMPUMEHEHUH 3HAHUIA;,
— HE MOXET apryMEeHTUPOBATh HAYUHbIE MOJIO0KEHUS;
— He (OPMYIMPYET BHIBOJIOB M 000OIICHUIA.
10.3. TunoBbie KOHTPOJBHBIC 3aJaHUS WIIK UHbIE MAaTEPUAIbI.
Bomnpocsr (3amaun) a1 sKk3aMeHa mpeicTaBlIeHbl B Tadnuie 15.
Tabmuma 15 — Borpocs! (3amaun) s SK3aMeHa
Kon
Ne n/m [Tepeuens BompocoB (3a1a4) Ui SK3aMeHa
WHANKATOpa
1. Yro Takoe O-007bI1I0€ U IS YETO OHO UCIIONIb3yeTCs? VK-2.V.3
[IpuBeaute kaccUpUKAUIO BPEMEHHON CI0KHOCTH OIIK-1.3.1
JITOPUTMOB
2. Yro Takoe cTpykTypa AaHHBIX? UTo Takoe abctpakTHbid Tl | YK-2.B.2
JAaHHBIX U 3a4eM OH HyxeH? [IpuBenure npumepsl OIIK-1.V¥.1
a0CTPaKTHBIX TUIIOB JAHHBIX U CTPYKTYP AAHHBIX.
3. B 4yem oTnuune cTpyKTyphl JaHHBIX OT a0CTPaKTHOI'O THIIA OIIK-1.3.1
Ja"HbIX? Onepanusi ¢ KaKOl BpEMEHHON CII0KHOCTBIO OIIK-1.V.1
BeInonHUTCS ObicTpee: O(n), O(n2), O(log2 n), O(1)?
[Touemy?
4. Urto takoe MaccuB (Array)? Kakue TUIIBI MacCHBOB YK-2.B.2
cyuiecTByoT? Kakass BpeMeHHas CI0KHOCTb ONeparuii, VK-2.V.3
COBEPUIAEMBIX HaJl MACCUBaMM? OIIK-1.V.1




o. UYro takoe Crimcok (List)? Kakue y ciickoB CymiecTByrOT VK-2.B.2
ocHOBHBIE ocoOeHHOcTH? Kakue Tumbl ciuckoB cymiectBytor? | YK-2.V.3
Uewm onu otnnyarotcsi? B yem oTiinune cnucka oT maccuBa’? OIIK-1.VY.1
Kaxkast BpeMeHHas1 CII0KHOCTB Ollepaluii, COBEPIIAEMBbIX HaJl OIIK-1.3.1
criuckamu?

6. Uro Takoe Xomi-rabmmna (Hash table)? Kakue y atoi YK-2.B.2
CTPYKTYpBI JaHHBIX OCHOBHBIE 0ocoOeHHocTH? Kakas VK-2.¥.3
BPEMEHHAs CJIOKHOCTh OIIEpaLil, COBEPLIAEMBIX HAJ[ X1~ OIIK-1.V.1
Tabauuein? OIIK-1.3.1

1. Uto takoe MuoxectBo (Set)? Kakue y 3Tol CTpYKTYpHI VK-2.B.2
JTAHHBIX OCHOBHBIE 0cobeHHocTu? Kakasi BpeMeHHas VYK-2.V.3
CJIO’KHOCTH OTIEPAIINiA, COBEPIIAEMBIX HaJl MHOKECTBOM? OIIK-1.VY.1

OIlK-1.3.1

8. Uro Takoe Crek (Stack)? Kakue y 310l CTpyKTyphl JaHHBIX VK-2.B.2
OCHOBHBIE 0coOeHHOCTH? Ha 0oCHOBE Kakux CTpYKTYyp AaHHbIXx | YK-2.V.3
MOXHO peann3oBarh cTek? Kakas BpeMeHHast CJI0’)KHOCTh OIIK-1.V¥.1
OTIepaIlyii, COBEPIIAEMBbIX HaJ CTEKOM? OI1K-1.3.1

9. Uro Takoe Ouepenp (Queue)? Kakue y 3T0#l CTpYKTYpbI VK-2.B.2
JAaHHBIX OCHOBHBIE 0coOeHHOCcTH? Ha ocHOBe kakux cTpykTyp | YK-2.V.3
JAHHBIX MOXHO peanu3oBath ouepeas? Kakas BpeMeHHas OIIK-1.¥.1
CJI05KHOCTB OTI€palliid, COBEPIIAEMbIX HaJl ouepeanto? B yem OIIK-1.3.1
OTJINYME CTEKA OT ouepeau?

10. Uro Takoe [epeso (Tree)? Kakue y atoit cTpykTypsl nanusix | YK-2.B.2
OCHOBHBIE 0coOeHHOCTU? Kakue TUTIbI 1epeBheB BbI 3HAETE? VK-2.V.3
Yto Takoe kopeHs Aepena? Yzen? Kakue BUAbI y3JI0B BbI OIIK-1.V.1
3HAETE U B YEM UX OTIn4ue? OIIK-1.3.1

11. Kaxk oprannzoBaHo XpaHEHHUE y3JIOB B CTPYKTYpPE TaHHBIX YK-2.B.2
JBonuHoe nepeBo noucka (Binary Search Tree)? Kak YK-2.V.3
no06aBIsieTcst HOBBIN y3en B JlBonunoe nepeBo noucka (Binary | OINK-1.VY.1
Search Tree)? Kak npousBoautcs yaanenue y3ia B qsouddom | OITK-1.3.1
nepese noucka? Kak B TBOMYHOM JIepeBE NOUCKA
OCYILIECTBIIsIeTCs onepaius novcka ysna? Kakas BpemeHHas
CJIOHOCTB OTepalHii, COBEpIIAEMbIX HaJl IBOUYHBIM JEPEBOM
noucka? B uem HeoCTaTKU IBOMYHOTO JiepeBa Moucka?

12. Yro takoe KpacHo-uepnoe aepeBo (Red-black tree)? Kakue y | YK-2.B.2
3TOM CTPYKTYpHI JaHHBIX OCHOBHBIE 0coOeHHOcTH? [1o kakum | YK-2.V.3
MpaBWJIaM POU3BOJIUTCS pacKpalluBaHUE KPAaCHO-YEPHOTO OIIK-1.V.1
nepea? Kak npouzBoautcs 1o0aBieHHe HOBOTO y37ia B OIIK-1.3.1
KpacHO-4yepHoe epeBo? Kak mpou3BoanUTCS yaalleHHue y3iia B
KpacHO-4epHOM JiepeBe? Kak B KpacHO-4epHOM JiepeBe
OCYILIECTBIISIETCS ornepalus novcka ysna? Jlns gero
IpPUMEHSIETCS OTepalis IOBOPOTa Ha JIEPEeBE U KaKk OHA
peanuzyetcs? Kakast BpeMeHHast CIOKHOCTh ONEpaIni,
COBEPIIAeMbIX HaJl KPACHO-YEPHBIM JIEPEBOM?

13. UYro takoe ABJI-nepeBo (AVL-tree)? Kakue y 3toii VK-2.B.2
CTPYKTYpBI JaHHBIX OCHOBHBbIE 0cOOeHHOCTU? B uem ominumne | YK-2.V.3
ABJI-nepeBa ot KpacHo-uepnoro aepesa? Kak nponsBogurcs | OIIK-1.V.1
no6asnenue HoBoro y3ia B ABJI-nepese? Kak npousBogutcs | OINIK-1.3.1

ynanenue y3na B ABJI-nepese? Kak B ABJI-nepese
OCYILIECTBIISIETCS olepalus noucka yzina? Kak peannsoBana
onepanus 6anancupoBku B ABJI-nepese? Kakas BpemeHHas
CJI0XHOCTB olepanuii, copepmaemslx HaJl ABJI-nepeBom?




14. Uro takoe [Ipeduxcuoe nepeso (Trie)? B yem ero ornuune ot | YK-2.B.2
npyrux aepesbeB? Kak npousBoaurcst 106aBIeHre HOBOTO VK-2.¥.3
y31a B npedukcHoe aepeBo? Kak mpou3BoauTcs ynaieHue OIIK-1.VY.1
y31a B npedukcHoM jaepeBe? Kak B mpedukcHOM JiepeBe OIIK-1.3.1
OCYILIECTBIISIETCS Ollepalys noucka no kiouy? Kakas
BpPEMEHHasI CJIO’KHOCTb OIepaliii, COBEPILIAEMBbIX HaJl
pe(UKCHBIM JIepeBOM?

15. Uro Takoe Kyua (Heap)? Ha ocHOBe kakoii CTpyKTYpbl VK-2.B.2
MaHHBIX OHa peannsyercsa? Kakue tumel kyd cymectByiot? B | YK-2.V.3
yeM ux paznnuue? [1o kakum mpaBuiaM Mpou3BOJUTCS OIIK-1.V.1
COTIOCTABJICHHE y3J1a JIepeBa dJIEMEHTY MaccuBa B Kyde? Kak OIIK-1.3.1
MIPOU3BOINTCS A0OaBIIEHNE HOBOTO 1eMeHTa B Kyuy? Kax
MIPOU3BOJIUTCS yAaleHue 3nemMeHTa u3 Kkyuu? Kakas
BpEMEHHasl CJI0KHOCTh ONEPAlliii, COBEpPIIAEMbIX HaJ Kyde?

16. Uto Takoe copTUpoBKa KoJuteKuu? /11 yero ona VK-2.B.2
ucrnomb3yercs? Kakux BU0B ObIBA€T COPTUPOBKA? VK-2.¥.3
[Iepeuncinre anropuT™Mbl COPTUPOBKU KaKHE BbI 3HAETE. OIIK-1.V.1

OIIK-1.3.1

17. Kax ocymectBnsercs CoptupoBka my3sippkoM (Bubble sort)? | YK-2.B.2
Kaxkast BpeMeHHas1 CII0KHOCTb COPTUPOBKH ITy3bIPEKOM B OIIK-1.V¥.1
XyJIIEM, CPETHEM M JIydlIeEM cirydae?

18. Kaxk ocymectBisiercs CopTrpoBKa epeMelInBaHUEM YK-2.B.2
(Cocktail sort)? Kakast BpeMeHHast CJIO’KHOCTh COPTUPOBKH OIIK-1.V¥.1
MepeMEeNIMBaHNEM B Xy/IIEM, CPEAHEM U JIydllleM ciydae?

19. Kaxk ocymectBnsercs CoptupoBka pacueckoit (Comb sort)? YK-2.B.2
Kakas BpeMeHHas CJI0KHOCTb COPTUPOBKH PacyeCcKOu B OIIK-1.V.1
XYJIIEM, CPETHEM U JIy4IIeM ciaydae?

20. Kaxk ocymectBnsercs ['Hombs coptupoBka (Gnome sort)? YK-2.B.2
Kakas BpeMeHHas CJI0KHOCTh THOMbEH COPTUPOBKH B OIIK-1.V.1
XyZIIEeM, CPETHEM U JIy4IlIeM ciaydae?

21. Kaxk ocymectBnsercs CoptupoBka nojacuerom (Counting YK-2.B.2
sort)? Kakast BpeMeHHas CJI0’)KHOCTh COpTUpOoBKH mojcueroM B | OITK-1.V.1
XYJIIEeM, CPETHEM U JIy4IlIeM ciaydae?

22. Kaxk ocymectBnsercs CoptupoBka BctaBkamu (Insertion sort)? | YK-2.B.2
Kaxkas BpeMeHHas CII0)KHOCTh COPTUPOBKH BCTaBKAMU B OIIK-1.V.1
XyJIIeM, CPETHEM U JIy4IllIeM ciaydae?

23. Kaxk ocymectBnsercs CoprupoBka Beioopom (Selection sort)? | YK-2.B.2
Kakas BpeMeHHas CI0KHOCTh COPTUPOBKU BEIOOPOM B OIIK-1.V¥.1
XyJIIeM, CPETHEM U JIy4IllIeM ciaydae?

24, Kak ocymectBnsiercst beictpas coptupoka (Quick sort)? YK-2.B.2
Kakas BpeMeHHas CI0KHOCTb OBICTPON COPTHPOBKHU B OIIK-1.V¥.1
XyJIIEeM, CPETHEM U JIy4IllIeM ciaydae?

25. Kak ocymectBnsiercss CoptupoBka cinusinuem (Merge sort)? YK-2.B.2
Kakast BpeMeHHas CJI0KHOCTb COPTUPOBKH CIUSHUEM B OIIK-1.V.1
XYZIIIEM, CPETHEM M JIy4IlIEM ciaydae?

26. Kak ocymectBnsercs [Iupamunansnas coptupoBka (Heap VK-2.B.2
sort)? Kakast BpeMeHHas CJI0’)KHOCTh MMpaMUJAIbHOM OIIK-1.V.1
COPTUPOBKH B XYJIIEM, CPEIHEM U JIyUIlIEM ciaydae?

217. Kak ocymectnisiercss CoptrpoBka 1no ocHoBanuto (Radix VK-2.B.2
sort)? Kakast BpeMeHHas CII0)KHOCTh COPTUPOBKU 110 OIIK-1.V.1
OCHOBAHUIO B XYJIIIEM, CPETHEM U JIyUIlIEM Ciaydae?

28. Kak ocymectBnsiercst nuneinsiii nonck (Linear search)? YK-2.B.2




Kakas BpeMeHHas CII0KHOCTb Yy JIMHEHHOTO TIOMCKA B
XYJALIEM, CPETHEM M JIyUIlIEM caydae?

OIIK-1.V.1

29. Kak ocymectBisiercst Onunapusiii mouck (Binary search)? VK-2.B.2
Kakast BpeMeHHas CIOKHOCTh Yy OMHapHOTO noucka B xyamewm, | OIIK-1.VY.1
CpeHEeM M JIydlieM ciaydyae?

30. Kak ocymectisercst monck @ubdonauuu (Fibonacci search)? | YK-2.B.2
Kakas BpeMeHHas cl10HOCTb y oucka @udboHauyyu B OIIK-1.V.1
XYJILIEM, CPETHEM U JIy4IlIeM ciaydae?

31. Kak ocymecTsisseTcss HHTEPIIOIALMOHHBIN ITOUCK VK-2.B.2
(Interpolation search)? Kakast BpeMeHHas1 CIIO)KHOCTD Y OIIK-1.V.1
MHTEPIIOJISLIMOHHOTO MTOUCKA B XY/IIIEM, CPEIHEM U JIy4LIEM
ciyqae?

32. Kax ocymectBnsercs ckaukooo6pasubiit mouck (Jump search)? | YK-2.B.2
Kakas BpeMeHHas CI0KHOCTh y CKaYKOOOpa3HOTO MOUCKA B OIIK-1.V.1
XYJIIEM, CPETHEM M JIy4IlIeM ciaydae?

33. Kak ocymectsisiercst ObicTpbiit BBIOOD (Quickselect)? Kakas | YK-2.B.2
BpEMEHHas CJIOKHOCTh Y ObICTPOTO BbIOOpA B XYy/LLIEM, OIIK-1.V.1
CpEeIHEM H JIydlieM ciydae?

34. Kak ocymectBisiercst tponunslii nouck (Ternary search)? YK-2.B.2
Kaxkast BpeMeHHas CII0HOCTb Y TPOUYHOTO Noucka B xyamem, | OIIK-1.V.1
CpEIHEM H JIy4IlIeM ciiydae?

35. Uro Takoe rpad? Kakue y Hero ocobennoctu? Yro takoe VK-2.B.2
pebpo? Kakue paznoBumnoctu rpados Bel 3HaeTe? Kakue YK-2.V.3
CYLIECTBYIOT CIIOCOOBI npescTaBieHus rpada npu Hanucanun | OIIK-1.V.1
npuiioxenuii? B yem ux pasznuuue? Koraa nydiie OIIK-1.3.1
HCMOJIb30BaTh MaTpuIly cMexHocTi? Koraa ydiie
WCI0JIb30BATh CIUCOK CMEXHOCTH?

36. B deM oTnnure oprueHTUPOBAHHOTO B3BEIICHHOTO Tpada ot YK-2.B.2
HEOpUEHTUPOBaHHOTO B3BemeHHOT0? Kakue ciocoOsr ooxoma | OINK-1.VY.1
rpada BbI 3HaeTe? B uem ux paznmuuune?

37. Kaxk peann3oBaH u ajis 4ero UCIoyib3yercs anroputM nmoucka | YK-2.B.2
B mupuHy (Breadth-first search, BFS)? Kakas Bpemennas OIIK-1.VY.1
CJIOHOCTB MOUCKA B IIUPHUHY B XYy/IIEM, CPEIHEM U JIydllleM
cinydae?

38. Kak peanu3oBaH u 1j1 4ero UCHoJb3yeTcsa alroputM noucka | YK-2.B.2
B rinyouny (Depth-first search, DFS)? Kakast BpemenHnas OIIK-1.V¥.1
CJIOHOCTB MOUCKA B ITYOUHY B XyALIEM, CPEAHEM U JTydlIeM
cinyqae?

39. Kaxk peanin3oBaH u AJis 4ero UCIMOJIb3YETCs ATOPUTM YK-2.B.2
Heiikctpel (Dijkstra’s algorithm)? Kakas Bpemennas VYK-2.V.3
CJI0KHOCTB anropurMa J{eMKcTphl B XyALIEeM, CPEIHEM U OIIK-1.V¥.1
Jy4lIeM ciaydae? OIIK-1.3.1

40. Kak peanusoBan u ans yero ucnons3yercs anropurtm @opaa- | YK-2.B.2
bennmana (Bellman-Ford algorithm)? Kakas Bpemennas VK-2.V.3
cinoxHocTh anroputma dopra-bemvana B xyamewm, cpeqaem | OIIK-1.V.1
Y JIyduieMm caydae? OIIK-1.3.1

41. Kak peanusoBan u i yero ucnons3yercs anroputm dmoiina- | YK-2.B.2
Yopruuemnia (Floyd-Warshell algorithm)? Kakast BpemeHnHast VK-2.Y.3
CII0KHOCTB anropurma dioiga-Yopuiemia B Xyauiem, OIIK-1.V.1
CpPEeIHEM M JIyulieM ciydae? OIIK-1.3.1

42. Kak peanuszoBan u i yero ucnonb3yercs anroputm Ilpuma | YK-2.B.2
(Prim’s algorithm)? Kakas Bpemennast cnosxkHocth anroputma | YK-2.V.3




[Ipuma B Xyiiem, CpeiHEM U JIydlleM ciaydae?

OIIK-1.V.1

OIIK-1.3.1

43. Kak peanuszoBana u g yero ucrnosb3yercs tonojorudyeckas | YK-2.B.2
coptupoBka (Topological sorting)? Kakast Bpemennas VK-2.¥.3
CJIOHOCTB TOIIOJIOTMUECKOM COPTUPOBKU B XyauieM, cpeaaem | OIIK-1.V.1
Y JIy4lieM ciiyyae? OIIK-1.3.1

44, Uro Takoe »aaHbIi aroput™M? B uem ero ocHoBHast VK-2.B.2
ocobenHocTh? [l penmeHns Kakux 3a1a9 IPUMEHSIOTCS OIIK-1.V.1
YKaJIHBIC AJITOPUTMBI?

45. Uro Takoe TuHaAMHUECKOoe IporpammupoBanue? B uem ero VK-2.B.2
OCHOBHasi 0COOCHHOCTH? J[J1s1 pereHus Kakux 3aj1a OIIK-1.V¥.1
MPUMEHSETCS TUHAMUYIECKOE IPOrpaMMHPOBaHNE?

46. B ueMm oTimume TMHaMHYECKOrO MPOrPaMMHUPOBAHUS OT VK-2.B.2
aJHOro nojaxona? OIIK-1.V.1

47. Uro Takoe kogupoBanue no Xaphmany? Jljis 4ero oHo VK-2.B.2
ucrnomnb3yercs? M3 kakux cTajanii COCTOUT KOJMPOBAHUE VYK-2.V.3
Xagpdmana? [TonpoOHO pacckaxuTe o Kaxa0i u3 Hux. Kax OIIK-1.V.1
BOCCTaHaBJIMBAIOTCS JIaHHBIE, 3aK0qpoBaHHble anroputmMom | OIIK-1.3.1
Xaddmana?

48. Kak pemraercs 3agada o prok3ake ¢ HCIOJIb30BAHUEM YK-2.B.2
JUHAMHAYECKOTO IMPOTpaMMHpOBaHus 1 xaaHoro anropurma? | OIIK-1.V.1

OIIK-1.3.1
Bormpockr (3amaun) i 3ageta / qudd. 3auera npepcrasieHsl B Tadbmuie 16.
Tabnuma 16 — Boripocs! (3amaun) mis 3auerta / qudd. 3auera
Kon
Ne i/t [Tepedyens BompocoB (3amay) mys 3auera / qudd. 3adera HHKaTOpa

Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO

[lepeyeHp TEeM I KypCOBOTO TPOCKTHPOBAHUS/BBHITOIHEHHUS KypCOBOH pabOTHI
MpeACTaBJICHBI B Tabmwmie 17.
Tabmuma 17 — [lepedenn TeM i1 KypCOBOTO POSKTHPOBAHMSI/BBITIOJHEHUS KypCOBOM pabOThI

[IpumepHbIil mepedeHb TeM AJisi KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Ne i/t N
KypCOBOH pabOThI
Y4eOHBIM IIAHOM HE TIPEIYCMOTPEHO
Bompockl Uit MpoBeNeHUS NPOMEKYTOYHOM aTTECTAllMM B BHJC TECTHPOBAHUS

MpeAcTaBiIeHbI B Tabnwuie 18.

Ta6muma 18 — [IpuMepHbIii TepedeHb BOIPOCOB IS TECTOB

. Kon
Ne n/m [IpumepHBIN IEpedYeHb BOIPOCOB ISl TECTOB
I/IHI[I/IKaTOpa
1. [IpounTaiiTe TEKCT U BEIOCPHUTE OIWH MPABHIILHBIN OTBET. YK-2.V.3

BLI6epI/ITC HpaBI/IJ'H)HHﬁ BapHaHT OIIPCACIICHUA aJllrOpUTMa:

[IOCJIENOBATENLHOCTh NEUCTBUM, HeoOXoauMas Ui JOCTHIKEHHUS
OIIPENEIIEHHOTO pe3yibTaTa WM PELICHUS 3a1a4n
MOCJIEIOBATEIILHOCTD JCHCTBUM

HECBSI3HASI MEXIY CO00I MOCIeI0BaTeNbHOCTD JEHCTBHIA,
HeoOxoaumast ISl AOCTHXKEHUS OTPEAeNIEHHOTO pe3yabTaTa Hiln
peLIEeHMS 3a1a4d HEKOTOpast




[IpounTaiiTe TEKCT U BbIOEPUTE PABUIIbHBIE OTBETHI.

VYkaxuTe, KAKUMHU CII0COOaMU MOKHO OIIUCATh aJlTOPUTM:
e biok-cxema
e [lceBnokon
e UML-auarpamma
e (CTUXOTBOpEHUE

[IpounTaiiTe TEKCT U yCTaHOBUTE MOCIEA0BATEIBHOCTD

3amuminre COOTBCTCTBYIOIIYIO ITOCIICAOBATCIbHOCTD 6yKB CJICBAa HAIIpaBo.

Pacrionoxute cienyroye BpeMEHHBIE CJI0KHOCTH aJITOPUTMOB B
MOPSIIKE YBENUYEHHS UX d3PPEKTUBHOCTH:

A - Dxcnionenimanbabie: O(2")

b - JIuneiino-norapudmuueckue: O(n log2 n)

B - Ksagpatuunsie: O(n?)

I' - Jlorapupmuueckue: O(log2 n)

J1 - CyOnuneiinbie: O(n*d)

E - Jluneitasie: O(n)

[IpounTaiite TEKCT U BEIOEPUTE MTPABUIBHBIC OTBETHI.

yKa)KI/ITe, KaKnue mn3 Hepe‘II/ICHCHHLIX CprKTyp JAHHBIX OTHOCATCS K
abCTpaKTHBIM TUIIAM JIaHHBIX, T.€. MOTYT UMETh OJIMH UHTEpdeEiic u
MHOKECTBO pPeaN3aIni:

Crex

Maccus

Crmcok

e AcCCOIMAaTUBHBIN MacCUB

[IpounTaiite TEKCT 1 BEIOEPUTE MPABUIBHBIC OTBETHI.

YKaxuTe BUIbl BDEMEHHOW CIIOKHOCTH ONEPaAllUil CTPYKTYP JaHHBIX:
o Xynmmuit
o Jlyummit
e Menuangpli
o (CpeaHekBaJgpaTUYHBIN

[IpouuTaiiTe TeKCT U BIOEPUTE OJIUH IPABUIIBHBINA OTBET.

VYkaxuTe, Kakasi U3 IPUBEICHHBIX CTPYKTYp JAaHHBIX paboTaeT Mo
npuniuny «Ilocneauuit Boresn, nepsbiit Beimeny (LIFO; Last In, First
Out):

o (rek

e QOuepenb

e Xnomr-rabnuna

e Kob1eBoii crimcok

[IpounTaiiTe TEKCT U BBIOEPUTE OANH MPABUIBHBINA OTBET.

VYkaxure, Kakasi U3 IPUBEJICHHBIX CTPYKTYpP JAaHHBIX paboTaeT 1o
npunnuny «Ilepsbrit Bomen, nepesiii Boimen» (FIFO; First In, First
Out):

e Crek

e QOuepenp

VK-2.B.2




e X»ou-rabnuna
e KobiieBou crmcox

[IpounTaiiTe TEKCT U BEIOEPUTE OAMH MPABUIIbHBINA OTBET.

YkaxuTe, KaKyl0 CTPYKTYPY JaHHBIX CIEIYET UCIIOIb30BaTh JIIs
XpaHEHUS JIAHHBIX B (DOpMAaTe «KITFOU:3HAUCHUE):

o C(Crek

e (Cmucok

e MHOXeCTBO

e Xbomi-radnuia

[IpounTaiiTe TeKCT U BIOEPUTE OJIMH IPABUIILHBINA OTBET.

YkaxuTe, KaKyl0 CTPYKTYPY JaHHBIX CJIEIYeT HCIIOIh30BaTh, KOT/Ia BaM
HY)KEH OBICTPBIN JOCTYI K HAaHOOIbIIEMY WIH HAUMEHBIIEMY DIIEMEHTY
Kyua

AVL-nepeBo

Crucok

Xomr-radbnua

10.

[IpouuTaiiTe TeKCT U BBIOEPUTE OJIMH IPABUIILHBINA OTBET.

ITepen Bamu cTOUT 3a7ja4a HAWTH JIEMEHT B KOJUIeKIMH. Kakyro
OTIEPAITNIO K HeW HY)KHO MMPUMEHUTH, TIEPeT Ha4aJIOM IOUCKa:
e Hopmanuzanus
e CoprupoBka
o Ilouck
e VYmioTHeHHE

11.

[IpounTaiiTe TEKCT ¥ BRIOEPUTE OJIUH MPABUILHBIN OTBET.

VYkaxuTe 3a Kakoe BpeMsl BHITOJHUTCS (QYHKIIMS, IPUBEICHHAS B
CIIEYIOIIEM KOJ€e!

def foo(n: int) -> None:
count=0
k=0
for i in range(0, n):
while k < n:
count +=1
k+=1

o2

O(n log2 n)
O(n?)
O(log2 n)
O(n*d)
O(n)

12.

[IpounTaiiTe TEKCT U BBIOEPUTE OANH MPABUIBHBINA OTBET.

VkaxuTe 3a Kakoe BPCEMsI BBIIIOJIHUTCA (I)YHKI_II/ISI, IMMPUBCJICHHAA B

OIIK-1.3.1




CJICOAYIOUICM KOIC:

def foo(n: int) -> None:
count=0
for i in range(0, n):
count +=1
for i in range(0, n):
count +=1

02"

O(n log2 n)
O(n)

O(n?)
O(log2 n)
O(n*d)

13.

[IpouuTaiiTe TekcT U BIOEPUTE OJIUH PABUIIBLHBIA OTBET.

VYkaxuTe 3a Kakoe BpeMsl BHIIOJHUTCS (PYHKIIMS, TPUBEICHHAs B
CIIEIYIOLIEM KOJIE:

def foo(n: int) -> None:
count=0
i=0
while i < n:
count +=1i
i+=1

e 02"

e O(nlog2n)
e O

e O(log2n)

e O(n*d)

e O(n)

14.

[IpouuTaiiTe TeKCT U BHIOEPUTE OJUH MPABUIBHBIN OTBET.

VYkaxuTe 3a KaKkoe BpeMsl BHIIOTHUTCS (PYHKIINS, TPUBEICHHAS B
CIIEYIOIIEM KOJI€e:

def foo(n: int) -> None:
count=0
for i in range(0, n):
count+=1

e 002"




O(n log2 n)
O(n?)
O(log2 n)
O(n*d)
O(n)

15.

[IpounTaiiTe TEKCT U BHIOEPUTE OAMH HMPABUIBHBINA OTBET.

VYkaxuTe 3a KaKkoe BpeMsl BHIIOJHUTCS (PYHKIIMS, IPUBEICHHAS B
CIIEIYIOLIEM KOJIE:

def foo(n: int) -> None:
count=0
for i in range(0, n):
for j in range(0, n):
count +=1

02"

O(n log2 n)
O(n?)
O(log2 n)
O(n*d)
O(n)

16.

[IpounTaiite TEKCT U BEIOEPUTE MTPABUIBHBIC OTBETHI.

VKaxuTe, KaKue U3 MePEUUCIICHHBIX aITOPUTMOB HCIIOIB3YIOTCS JUTS
MOMCKA IMyTH C KpaT4alIlel IJIMHOM B HEB3BEIICHHOM rpade:

e Tlouck B mupuny (Breadth-first search, BFS)

e Anroputm ®noiina-Yopmemnia (Floyd-Warshell algorithm)

e Tlouck B riyouny (Depth-first search, DFS)

e Anroputm [leiikcrpsl (Dijkstra’s algorithm)

17.

[IpouuTaiiTe TeKCT U BIOEPUTE OJIUH IPABUIILHBINA OTBET.

VKaxuTe, KaKOH U3 TIEPEUYNCICHHBIX aJITOPUTMOB UCITIOIb3YETCS JUTs
HAaXOKJIEHHs KpaTJyalIuX MyTei MEK1y BCEMH ITapaMH BEPIIHH BO
B3BEIIECHHOM rpade, IMEIOIIMM KaK T0JIOKHUTEIbHBIN, TaK U
OTpHIIaTEIbHBIN BeC pedep, HO 0e3 HaIM4Hs B HEM IIHKIIA
OTpHIIaTEIBHOTO BECa:

e Ilouck B mmpuny (Breadth-first search, BFS)

e Anroputm ®noiina-Yopmemnia (Floyd-Warshell algorithm)

e Ilouck B riryouny (Depth-first search, DFS)

e Anroputm Jetikctpsi (Dijkstra’s algorithm)

18.

[IpounTaiiTe TEKCT U BEIOEPUTE OANH MPABUIBHBINA OTBET.

yKa)I(I/ITC, KaKou u3 MNEPCUUNCIICHHBIX AJITOPUTMOB UCTIOJIB3YCTCA I
IIOHUCKa HaI/IKpaTqaﬁmero MyTHn MCXKAYy BEpUIMHAMHA B3BCIHICHHOT'O rpa(pa
(OpI/IeHTI/IpOBaHHOFO niIn HeOpI/IeHTI/IpOBaHHOFO), a TaKXKEC JJId ITIOUCKa
HaI/IKpaTqaﬁmero IIyTU KO BCEM BCpIINHAM H3 HaanLHOﬁ, C TCM
OTpaHUYCHUCM, UYTO BCC pe6ep, COCAUHAIOMINX BECPIINHBI rpaq)a HC

OIIK-1.V.1




JOJDKCH GBITL OTpI/II_[aTeJIbeIM:
e [louck B mmpuny (Breadth-first search, BFS)
e AnroputMm ®noiina-Yopmemnia (Floyd-Warshell algorithm)
e [louck B riyouny (Depth-first search, DFS)
e Auroputrm [eiikctpsl (Dijkstra’s algorithm)

19. | IlpounTaiiTe TEKCT ¥ BEIOEPHUTE OJIUH MTPABUIBHBIN OTBET.

VYKaxnure, KaKoi U3 IePEUNCICHHBIX aJTOPUTMOB HCIIOIB3YETCS IS
MMOMCKa MUHUMAJILHOTO OCTOBHOTO JiepeBa (minimum spanning tree,
MST).:

e [louck B mpuny (Breadth-first search, BFS)

e AnroputMm ®noiina-Yopmemnia (Floyd-Warshell algorithm)

e Auroputm [Ipuma (Prim’s algorithm)

e Auroputm [erikctpsl (Dijkstra’s algorithm)

20. | [IpounTaiiTe TEKCT U BHIOEPUTE OAMH TPABUIIBHBIA OTBET.

VYKaKuTe, KAaKOW U3 MEPEUNCICHHBIX aJITOPUTMOB IT03BOJISICT TIOTYYHTh
CIMCOK MEPEHYMEPOBaHHBIX BEPILIUH, TJI¢ KaXK/IbIH €ro CIeIyoIni
aneMeHT (pedpo rpada) BeaeT U3 BEPIIUHBI C MEHBIITUM HOMEPOM B
BEPIINHY C OOJIBIIINM:

e Tomonoruyeckas copruposka (Topological sorting)

e Anroputm ®noiifa-Yopmemia (Floyd-Warshell algorithm)

e Auroputm [Ipuma (Prim’s algorithm)

o Auroputm Jerikctpsi (Dijkstra’s algorithm)

Kiroum npaBuiibHBIX OTBETOB Ha TeCThl pa3menieHbl B [Ipunoxenuu 1 x PII/] u nHaxomsrcs y
cnernanuctoB o YMP kadenpsr 41, 3amectutens 3aBenyromiero kaheapoi 1 pyKoOBOIUTEIS
00pa3zoBaTeIbHON MPOTPaMMBI.

CucreMa OI[EHMBAHNA TECTOBBIX 3aJaHUN IT0Ka3aHa B Tabiuie 18.1
Taomuma 18.1 — CucreMa oLleHUBaHUS TECTOBBIX 3aJaHUI

Ne Vka3aHus 1o olieHNBaHUIO Pe3ynbTaT OnleHUBaHUS
(GaswIBl, OTyYEHHBIC 3a BBIOIHEHHE \
XapaKTEePUCTHKA MTPABUILHOCTH OTBETA)
1 3amanue 3aKpBITOrO THIA HA [TorHOE COBITasIeHNE C BEPHBIM OTBETOM

YCTaHOBJICHHE COOTBETCTBUS
CUMTACTCS BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBHUS
(TO3ULIMHK U3 OJTHOTO CTOJIONA
BEPHO COIOCTABJICHBI C MO3UIIUSIMH
JPYroro cTonoua)

olieHuBaeTcs 1 6ayuioM, HEBEPHBI OTBET
uim ero orcyrcTBue — 0 6amioB (1160
YKa3bIBACTCSI KBEPHO» \ KHEBEPHOY)

2 3a,ZlaHI/Ie 3aKpPbITOI'O THIIA HA ITonHoE coBIageHuUE C BCPHBIM OTBECTOM
YCTAHOBJICHHUC OLOCHUBACTCA 1 6aJ'IJ'IOM, €CJIK JOITYIICHBI
IOoCICA0OBATCIIbHOCTH CUUTACTCA OIIMOKH HIIH OTBET OTCYTCTBYCT — 0
BCpPHBIM, €CJIU ITPABUJIBHO YKa3aHa OaioB (J'II/I6O YKa3bIBaACTCA «BepHO»\
BCA MOCJICAOBATCIBHOCTD I_II/I(I)p ((HeBepHO)))

3 3aI[aHI/Ie KOM6I/IHI/Ip0BaHHOFO THIIA ITonHoE coBnazgeHue ¢ BCPHBIM OTBCTOM

C BBIOOPOM OZIHOTO BEPHOI'O OTBETA
U3 YETBIPEX MPEIUIOKEHHBIX U
000CHOBaHMEM BBIOOpA CUUTACTCSA
BEPHBIM, €CJIM PAaBUJIBHO yKa3aHa
1u¢pa U NpuUBeIEHbl KOHKPETHBIE

olnieHuBaercs 1 6aymiom, HeBEpHBIH OTBET
i ero otcyrcreue — 0 6amioB (J1u6o
YKa3bIBaCTCS «BEPHOM\ «HEBEPHO»)




APTYMCHTBI, UCIIOJIb3YCMBIC ITPpHU
BBIOOpE OTBETA

4 3amanne komOuHupoBaHHOTO TUNa | [loHOE coBmageHNne C BEPHBIM OTBETOM
C BBIOOPOM HECKOJIbKHX BApUAHTOB | OI[CHWBAETCs | OayioM, €cii JOIYIIECHBI
OTBETA U3 MPEUI0KECHHBIX U OIMOKH WK OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 00OO0CHOBAaHUEM 0ai1oB (JTUOO yKa3bIBACTCS «BEPHOM\
BBIOOpPA CUUTAETCS BEPHBIM, €CIIH «HEBEPHOY)
MPAaBHIIBHO YKa3aHbl HU(PHI U
MIPUBEICHBI KOHKPETHBIC
apryMeHTHI, UCIIOJIb3yeMbIE TIPU
BBIOOpE OTBETOB

) 3aiaHue OTKPHITOrO TUIA C [IpaBuIIBHBIN OTBET 32 3a/1aHUE

Pa3BEPHYTHIM OTBETOM CUHMTAETCS
BEPHBIM, €CJIM OTBET COBIIAJIAET C
ATaJIOHHBIM IO COAEPKAHUIO U
IIOJIHOTE

olleHMBaeTcs B 3 Oaiia, eciiu JoNyIieHa
oJ1Ha omuOKa \ HETOYHOCTH \ OTBET
IPAaBWIbHBIN, HO HE MOJIHBIN - 1 Gain,
ecu jonyineHo 6osee 1 omuOku \ OTBET
HETpaBUIIbHBIN \ 0TBET OTCyTCTBYET — O
0atoB (OO0 YKa3bIBACTCS «BEPHON\
«HEBEPHOY)

HNHCTpyKIUs 10 BBITIOJHEHHUIO TECTOBOTO 3aJaHUs HaXOAUTCs B Tabmwmie 18.2.
Tabnuma 18.2 - UHCTpyKIHs TI0 BBITTOJIHEHUIO TECTOBOTO 3aaHUs

Ne Tun 3amanus HNuctpykuns
1 3agaHue 3aKkpeITOro Tuna Ha | [IpounTaliTe TEKCT M yCTAHOBUTE COOTBETCTBHUE.
YCTaHOBJICHUE COOTBETCTBHS | K Ka) 0 MO3HIMK, TaHHOH B JICBOM CTOJIOIIE,
noA0epUTE COOTBETCTBYIOLIYIO TTO3UIIUIO B
MIpaBOM CTOJIOIE
2 3agaHue 3akpeITOro Tuna Ha | [IpounTaliTe TEKCT U yCTAaHOBUTE
YCTaHOBJICHUE MIOCJIEI0BATEIBbHOCTh
[OCJIEA0BATEIBHOCTH 3anuimnTe COOTBETCTBYIOIIYIO
MOCJIEZIOBATEIHLHOCTh OYKB CJIeBa HAIPaBO
3 3ananne KoMOMHUPOBaHHOTO | [IpounTaiiTe TeKCT, BHIOEPUTE MPABHIBHBIN
THUIIA C BBIOOPOM OJIHOTO OTBET U 3aIHILINTE aPTyMEHTHI,
BEPHOT'0 OTBETA U3 YEThIpeX | 0OOCHOBBIBAIOIINE BHIOOP OTBETA
MPEIIOKEHHBIX U
000CHOBaHHEM BBHIOODA
4 3amanue komObunupoBanHoro | [IpouunTaiiTe TekcT, BbIOEPHUTE MPaBUIIbHbBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BapUaHTHI OTBETA U 3alUIIUTE apTyMEHTHI,
BApUAHTOB OTBETA U3 000CHOBBIBaIOIIME BEIOOP OTBETOB
MPEIJIOKEHHBIX U
pa3BepHYTHIM 00OCHOBAHUEM
BbIOODA
5 3aiaHue OTKPBITOrO THUIA C [IpounTaiiTe TEKCT M 3aMUIIUTE PA3BEPHYTHIN

Pa3BCPHYTHIM OTBCTOM

000CHOBAHHBIA OTBET

oOyueHus1, mpeacTaBieHbl B Tabnuie 19.

HepequL TEM KOHTPOJIbHBIX pa60T MO0 AHUCIMUIITIMHEC 06yqa}0m1/1xc;{ 3a04YHOM (I)OpMH




Tabmuma 19 — Ilepederb KOHTPOIBHBIX PadOT

Ne /m [lepeyeHb KOHTPOJILHBIX pabOT

He npexycMmoTtpeHno

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMNE  MPOUEAYPhl  OLEHUBAHHA
WH/IWKATOPOB, XapaKTepU3YIOMIUX dSTanbl (HOPMUPOBAHUS KOMIIETCHIUH, COIEpKarcs B
JIOKaJNbHBIX HOpPMATUBHBIX akTax ['YAIL, pernamMeHTHpYIOIUX MOPAIOK U HPOUEAYPY
IIPOBEJICHUS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M NMPOMEKYTOYHON aTTeCTalluu OO0y4aroluxcs
I'VAIL

11. Meroanueckue ykazaHus JJIs1 00YJarOIIUXCs IO OCBOCHUIO TUCIUTIITUHBI

11.1. Meroauueckue Yyka3aHus Ui OOYy4aroIIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO Marepuaja — JIOTMYECKHU CTPOIHOE, CHCTEMHOE,
riy0oKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. HazHaueHue COBpEMEHHOW JIEKIIMU B
paMKax JAMCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIHMIO O TEME, a B OCBOCHUU
dbyHIaMEHTANBHBIX MPOOJIEM JTUCHUIUIMHBI, METOJ0B HAYyYHOTO TIO3HAHUS, HOBEHIINX
JNOCTHXKEHUM HayyHOM MbIciu. B yueOHOM mporecce JIeKIHs BBIIOJIHSAET METOA0JIOIHYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAMOHHYIO0 (PyHKIMU. JIeKIusi pacKpbIBaeT MOHATUWHBIN armapaT
KOHKpETHOW oOnacTu 3HaHMs, €€ MpoOJeMbl, JaeT LENbHOE NPEJACTABICHHE O JUCIUIUIMHE,
MOKa3bIBAET B3aMMOCBSI3b C IPYTUMHU JTUCITUTTHHAMMU.

[InannpyeMble pe3ysIbTaThl IPU OCBOCHUH 00YJIAIOIIIMMHUCS JIEKITMOHHOTO MaTepuaa:

— TOJIydeHHWE COBPEMEHHBIX, IICJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YpPOBEHB
KOTOPBIX OMPEEACTCS EIEBOM YCTAHOBKOM K Ka)K/I0 KOHKPETHOM TEME;

— IOJIyu€HHE OIbITa TBOPUECKON pabOThl COBMECTHO C MpernoaBaTesieM;

— pa3Butue NpoecCHOHANTBHO-JENOBBIX  KauecTB, JIIOOBM K  MpeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUSI.

— TOsIBJICHHE HEOOXOIMMOTO HHTEpECca, HEOOXOIMMOTO TSl CAMOCTOSTEILHON padoTHI;

— TOJIyueHHE 3HAHMM O COBPEMEHHOM YpPOBHE pa3BUTHUA HAYKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha ONvKaiiime ropl;

— Hay4yuThCs MeETOJIMYeckH oOpalaThiBaTh Marepual (BbIAEISATH TJABHBIE MBICIU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPATH HX B  Pa3IMYHBIX
(hopMyITUPOBKAX);

—  MOJIyu€HHE TOYHOrO MOHUMAaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSITHIA.

JIeKIMOHHBI MaTepuad MOXKET CONPOBOXKIATHCS JEMOHCTpalued crlaiioB u
WCIIOJIb30BAHMEM pa3laTOYHOrO0 Marepuajia MpU IPOBEACHUU KOPOTKHUX JAUCKYCCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUIUIHHE.

CrpykTypa npeiocTaBieHus JEKIIMOHHOTO MaTepuaa:

— H3noxxeHue TeopeTHUECKUX BOMPOCOB, CBA3AHHBIX C PACCMaTPUBAEMON TEMOH.
— O000meHre U3JI0)KEHHOTO MaTepurasa.
— OrTBeThl Ha BO3HUKAOIIHNE BOIIPOCHI 10 TEME JICKIIUH.

11.2. Meroauueckue ykazaHHs JUis 00ydaromuxcs Mo y4acTHIO B CeMUHapax
Y4eOHbIM MJIaHOM HE MPETYCMOTPEHO.

11.3. Meroauueckue ykazaHHUS Uil OOY4YaIOUIUXCA MO MPOXOXKACHUIO MPAKTUUECKUX
3aHATUUN
Y4eOHBIM IJIAHOM HE TIPEeyCMOTPEHO.




11.4. Meroauueckre ykazaHHs Ui OOYYaIOIIMXCS IO BBINTOJHEHHIO Ja0OpaTOPHBIX
pabor

B xozme BwImosHEHHs J1a0OpaTOpHBIX pPabOT OOyYaIOUIUIiCS MOMKEH YriayOuTh W
3aKpPENUTh 3HAHMS, NMPAKTHUYECKUE HABBIKM, OBJIAJECTh COBPEMEHHOM METOAMKONM M TEXHUKOMU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJHU(PHUKAIIMOHHONW XapaKTEPUCTUKOH OOydJaromIerocs.
Boinosinenue n1abopaTopHbIX pabOT COCTOUT U3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKON, pacuyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATU.

Boinosnnenue nabopaTtopHeIX paOOT 0Oy4aroUUMCS SBIISETCS HEOTHEMJIEMOW YacTbIO
W3yYeHHs] TUCHUIUIMHBI, OIpeNeNsieMoil yd4eOHBIM IUTAaHOM, W OTHOCHUTCA K CpEICTBaM,
00ecTeYnBarOIIUM PEHICHUE CIIeIYIONINX OCHOBHBIX 3a7[a4 00y4aromerocs:

— mnpuoOpeTeHre HaBBIKOB HCCIEOBAHUS TPOIECCOB, SIBICHHH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILIMHBL,

— 3aKperieHWe, pa3BUTHE U JAETalu3alus TEOPETHMUYECKUX 3HAHWi, MOJTyYEeHHBIX Ha
JIEKLUSX;

— IOJIyueHue HOBOW MH(pOpPMaIUU M0 U3y4aeMOU TUCIUILUIMHE;

— [puoOpeTeHHue  HaBBIKOB  CaMOCTOSITENIBHONM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TTPUOOPAMHU.

3ajanue U TpeOOBaHUS K MPOBEACHUIO JA00PATOPHBIX PaboT

Bapuant 3amanus mo Kaxmaoil jabopaTopHoil paboTe oOydaromuiics TOIy4YaeT B
COOTBETCTBHU C HOMEPOM B CIMCKe Tpymmbl. [lepen mpoBepeHWeM JIabOpaTOPHOW pPabOTHI
oOydaroniemMycs CJielyeT BHUMATEIbHO O3HAKOMHTHCS C METOJWYCCKUMH YKa3aHUSIMH IO ee
BBIIIOJTHEHUIO. B COOTBETCTBHU C 3a1aHUEM 06yqa10u1m‘/'1cs[ JOJDKEH ITIOATrOTOBUTH HeO6XO)II/IMI)Ie
JaHHbIE, TOJY4YUTh OT TMpenojaBareisl JOMYCK K BBINOJHEHHUIO JIabopaTOpHOW paloTshl,
BBITIOJTHUTh YKa3aHHYIO TOCJIEIOBATEIBHOCTh JCHCTBHH, TOJIYYUTh TpeOyeMble pe3yibTaThl,
0(hOPMHTH ¥ 3AIUTHTH OTUYET MO JaOOpaTOpHOU padoTe.

CrpykTypa u opma oTdera 0 1abopaTopHOr padboTe

Otyer o mabopatopHOi paboTe MOKEH BKIOYaTh B ce0s: THUTYJIbHBIA JIKCT,
(GOpMYITHPOBKY 3alaHMsI, MaTeMaTHYECKYI0 MOJENb, AITOPUTM pEIICHUS 3aJaud, OIHMCAHHE
HaOopa TECTOB, pEAIM3YIOIIYI0 MPEICTABICHHBIA aNrOpPUTM MNPOTPAMMY, PpPe3YJIbTaThl
TECTHPOBAHUS MPOrPaMMbl, MpPHUMEPbl pabOThI TPOTPaMMBI, BBIBOJBI IO  pe3yJbTaTamM
BBITIOJTHEHHOW Pa0OThI, CIIUCOK UCTIOJIB30BAHHBIX HCTOYHHKOB.

TpeGoBanus k oopmiIeHHIO OTYETA O JTab0opaTOPHOU paboTe

[To kaxmoit mabopaTopHO pabOTE BBITIOJHIETCS OTACIBHBINA OTYET. TUTYIBHBIN JIHCT
odopmMIIIeTCS B COOTBETCTBHH C 00pasrioM, IpeacTaBiieHHbIM Ha caiite ['YAIL (www.guap.ru) B
pazzenie HOPMaTUBHOM JOKyMEHTaluu Ui yueOHoro mpoiecca. TekcToBble U rpaduueckue
Matepuanbl OQOPMISIOTCS B COOTBETCTBHM C HOpMaTuBHbIMH TpeboBanusmu ['YAII
(www.guap.ru), H3J0XKEHHBIMA B pa3jielie HOPMAaTUBHOM JOKyMEHTAlUU s Yy4eOHOro
mpotiiecca.

11.5. Meroauueckue yKazaHus A OOYYAIOIIUXCS MO MPOXOXKACHUIO KYpPCOBOTO
MIPOEKTUPOBAHMSI/BBINIOTHEHUS KYPCOBOM pabOThI
Y4eOHBIM IJIAHOM HE TIPEyCMOTPEHO.

11.6. MeToauyeckue yka3aHus Ui 0OyYaIOMINXCS 110 MPOXOKICHUIO CaMOCTOSATEIBHOM
paboThI

B x07€ BBITIOJTHEHHS CaMOCTOSATENLHON PadOThI, OOydYaroIuiics BBIIOIHSAET paboTy 1O
3aJaHUI0 ¥ TP METOJUYECKOM PYKOBOJICTBE ITIPEIoJiaBares, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTHsl.



Jiis oOydarommxcsi o 3a04HOM ¢GopMe 0OydeHHs, caMOCTOsATEIbHas padoTa MOXKET
BKJIFOUYATh B C€0SI KOHTPOJIBHYIO PaboTy.

B mporiecce BBIMOTHEHUS CaMOCTOSITENBHON paboThl, y obOydaromerocs GopMUPYETCs
1esecooopa3Hoe MIIAHUPOBAHUE PAdOYEro BPEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
W HAaBBIKM B YCBOCHHHU MU CHUCTCMATHU3AllUU HpI/IO6peTaeMBIX 3HaHI/If/'I, O6eCHe‘-II/IBa€T BBICOKHUH
YPOBCHL YCIICBACMOCTU B IICPUO[ O6y‘-IeHI/I$I, ImoMoracT IOJY4YUTb HABBIKK TIOBBIIICHUA
podecCHOHAILHOTO YPOBHSL.

MeroauuecKuMU ~ MaTepualiaMM, — HANpPaBJIONIMMU  CaMOCTOSITEIIBHYIO  padoTy
00yJaroNuXcs SIBISIFOTCS:

—  y4eOHO-MEeTOJMYECKUI MaTepuall Mo AUCHUILINHE,

— METOJMYECKUE yKa3aHHS 1O BBITIOJHEHUIO KOHTPOJBHBIX PabOT (IUIsi 00yJIaroIuXxcs
110 3a04HOU hopme 0OyueHus).

11.7. Meroauueckue yka3zaHus s OOydarolmUXcs MO0 MPOXOXKIECHUIO TEKYIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH IIPEAyCMaTPUBAET KOHTPOJIb KadeCcTBA 3HAHHUU
oOyJaromuxcs, OCyLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEJIbI0 OLCHUBAHUS XOJla OCBOCHUS
JUCLUIIIINHBL.

Texkymuil KOHTPOJb JUCHUILIMHBI OCYIIECTBISIETCA C YYETOM CBOEBPEMEHHOCTH,
MOJIHOTHl U KAaueCTBa BBIMOJHEHHUS JIAOOPATOPHBIX padOT, COOTBETCTBUS O(POPMIIEHUSI OTUETOB
HOpMaTuBHBIM TpeOoBaHusAM 'Y AIl, mpaBMIBHOCTH OTBETOB Ha BOIPOCHI, a TAKXKE aKTUBHOCTHU
Ha JIEKIIMOHHBIX 3aHATHUSAX.

Pesynmprarhl TEKymero KOHTPOJS YCIIEBAEMOCTH YYUTBIBAKOTCS IPU IPOBEACHUHU
MIPOMEKYTOYHOM aTTECTAalMy HapsiAy C OTBETAMHM Ha JK3aMEHALIMOHHBIE BOIPOCHI, MOCKOJBbKY
OTpakaroT C(HOPMHUPOBAHHOCTh MEPEUYUCICHHBIX B Tabiuie | KOMIETEeHUHMH ¢ TOYKH 3pEHUs
PUOOPETEHHBIX YMEHUH 1 HABBIKOB.

11.8. Meroauueckue ykazaHUs JUIsl OOYYAIOIMIMXCS MO MPOXOXKIACHUIO MPOMEKYTOYHOM
aTTEeCTallMH.

[IpomexxyTounast ~ aTTecTamsi  OOyYalOmIUXCs  MpeaycMaTpUBaeT  OICGHUBAHHE
MMPOMEXKYTOYHBIX M OKOHYATEJIBHBIX PE3yJbTaTOB 00yueHus mo aucuuruinae. OHa BKIIIOYAET B
ce0s:

— 9K3aMeH — (opma OICHKH 3HAHUH, MOJYYCHHBIX OOydYaroIIMMCS B IpoIecce
M3Y4YEHUsS BCEH AMCIUIUIMHBI WJIM €€ YaCTH, HaBBIKOB CAMOCTOSTEILHON PpabOThI, CIIOCOOHOCTH
MPUMEHATh WX IS PEIICHHWS IMPaKTUYECKHX 3ajad. JK3aMeH, KaK IPaBHIO, MPOBOJUTCS B
Mepuoj SK3aMEHAIIMOHHOM CECCHMM M 3aBEPINAeTCs aTTECTAIMOHHOW OIEHKOW «OTIUYHOY,
«XOPOIIOY, «YIOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHOY.

Jlis  ycremHoro MpOXOKIEHUS MPOMEXKYTOYHOM artectanuu B (opMe dK3aMeHa
oOyyarouuiicss JO0DKEH MPOJIEMOHCTPUPOBATh COOTBETCTBUE KPHUTEPHUSM OIICHKH YPOBHS
c(hOpMUPOBAHHOCTH KOMITETCHIIMK (Tabnuma 14), a TakkKe BBINOJHUTH, BBUIOXKHTH OTYETHI B
JUYHBIA KaOMHET W YCIeNIHO 3allUTUTh He MeHee 65% maboparopHeix pabot. Ha ormenky
OTJIIMYHO MOTYT MPETEHA0BaTh TOJBKO T€ CTYIEHThI, KOTOPbIE Ha MPOTSHKEHHH CEMecTpa
BBITIONIHSJIM KOMaH/IHBIM TPOEKT, CAalu Bce JabopaTOpHbIe pabOThl M MOJYYWIH B CyMMeE
MUHUMYM 85% OT MaKCHUMalbHO BO3MOKHOTO KoJudecTBa OamnoB U uMmeroT 90% mnocemeHuit
JICKIIUH.

Cucrema OIEHOK MpH TPOBEICHUHM MPOMEXKYTOUHOM arrecTtanuu (HopMHUpYyeTcs B
COOTBeTCTBUU C TpeboBanusiMu «[lomokeHne o TeKylleM KOHTPOJE YCIEBAEMOCTH H
MPOMEXYTOYHOM aTTecTallii CTyIeHTOB U acnupaHtoB [ YAII, oOydaromuxcs 1o
00pa3oBaTeNbHBIM MPOTPaMMaM BBICIIETO 00pa30BaHUS.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




