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AHHOTaNIMA

JlucuuiuinHa «AJNTOPUTMBI M CTPYKTYpPHI JIaHHBIX» BXOJHUT B 00pa3oBaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHuara MO HAIPaBIECHUIO MOJITOTOBKHU/
cnenuanbHoct  09.03.03  «llpuknannas wuHbopmaTHKay HampaBieHHOCTH «[IpukmagHas
nH(popmaTuka B nHGOpMaoHHOH cheper. ucuummmna peanmmnsyercs kadenpoit «Ned 1.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW 1M M BBIOUpATh
ONTUMAJIbHBIE CIIOCOOBI MX PEUICHHUs, UCXOMS U3 JCHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOINEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOT0 aHalln3a U MOJEJIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMS B IPOPECCUOHATIBHOM 1A TETEHOCTHI

Copep:xaHue IUCHUIUIMHBI OXBaTbhIBA€T KPYr BOMPOCOB, CBS3aHHBIX C Pa3IUYHBIMU
CTPYKTYPaMH JIaHHBIX U AJITOPUTMAMH UX 00pabOTKH, OLIEHUBAHHEM HX CIIOKHOCTH.

[IpenogaBanue AUCHUIUIMHBI MpEeAycMAaTPUBAET cCienyrolmue (GopMbl OpraHU3aIUH
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe paboThI, CAMOCTOSTENbHAS Pab0oTa 00YJIarOIIETOCs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHUS AMCLIHILIMHBI COCTaBIsAeT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
- [lonyuenue cryaeHTaMu HEOOXOIUMBIX 3HAHWK U HABBIKOB B 00JIACTH Pa3IMYHBIX (HOpM
OpTraHM3aINH IaHHBIX B IIPOTpaMMax U METOJIOB HX 00pPaOOTKHU B pa3IMYHBIX KJIaccax 3a/1ay;
- [lonyuenue cryaeHTaMu HEOOXOIMMBIX HABBIKOB OIICHUBAHUS BPEMEHHOW U €MKOCTHOM
CJIOKHOCTH U3Y4aeMBbIX aJITOPUTMOB M CTPYKTYP JAHHBIX.
1.2. JlucumriuivHa BXOJUT B COCTaB 00s3aTEIBLHON YacTH 00pa30BaTEILHON MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUCHHSI IO TUCIMIUIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbprare m3ydeHUs AUCHUIUIMHBI OOYYaIONMIUKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX YacTsaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOpA

KOMIIETEHIIUH KOMIIETEHIIMH JOCTH)KEHUS] KOMIIETCHLIUU

VYK-2 Cnocoben
OIpesieNATh KPyr
3a/1a4 B paMKax VYK-2.Y.3 ymeTs BbIIBUraTh
IIOCTaBJIICHHOW IeNIM | albTepPHATUBHbIC BAPUAHTHI JEHCTBUH C
U BBIOMpATH 11€J1b10 BBIOOpA ONTHMAJIbHBIX CIIOCOO0B
ONTUMAJIbHBIE peleHus 3aa4, B TOM YUCIIE C TOMOILBIO

YHuBepcanbHbIC
CIoco0bI UX 1M (POBBIX CPENICTB

KOMIIETEHIIUU

PCUICHUA, UCXOOs U3

YK-2.B.2 B1aseTp HaBbIKaMu BbIOOpA

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

JIEHCTBYIOIIUX ONTUMAJILHOTO CcII0cO0a pelIeHus 3a/1a4 C
IIPaBOBBIX HOPM, Y4E€TOM UMEIOIINXCS YCIOBUH, PECYPCOB U
UMEIOLIUXCSA OTpaHUYECHUHN

pECYPCOB U

OrpaHUYEHUN

OIIK-1 Cnocoben

MIPUMEHSATH

ectectBeHHOHayuHble | OIIK-1.3.1 3HaTh OCHOBBI MaTEMaTUKH,

1 OOIIIENHKEHEPHBIE
3HAHUS, METOIbI
MaTEeMaTHIECKOTO
aHanM3a u
MOJICTTUPOBAHUS,
TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO
WCCJICJTOBAHMUSI B
poQeCCHOHATBHON
JIESITEIIbHOCTH

(GU3HUKY, BBIYMCIUTEIBHON TEXHUKU U
IIPOrPaMMHUPOBAHMUS

OIIK-1.Y.1 ymersb pemars cTaHAapTHBIE
npodeccuoHaIbHbIE 33/1a4H C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
0O0IIeNHKEHEPHBIX 3HAaHUH, METO/I0B
MaTeMaTHYECKOro aHaJIn3a U
MOJIETTUPOBAHUS

2. Mecro nucuumianHsl B cTpykType OI1

JucnurnmuHa MoXKeT 0a3upoBaThCs Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIIUMHUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:

— «Mudpopmaruka,

— «OCHOBBI IPOTPaMMHUPOBAHUS»,
3HaHUs, NOJYYECHHbIEC IPY U3YYCHUH MaTepraja JaHHOW TUCHHUIIIINHBL, UMEIOT KaK
CaMOCTOATENIBHOE 3HAYEHUE, TaK U MOT'YT UCIIOIb30BATHCS IIPU U3YYEHUU APYIUX TUCLMILIAH:
— «Texnonoruu pazpaborku I10»,
— «lIporpamMMHas UHKEHEPUAY,




— «IIpOEKTHBIN IPAKTUKYM Y,
— «TexHomornu nporpaMMUpOBaHUS».

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTICIBHBIX BUJIOB Y4€OHOM
paboThI 1O TUCIUILTHHE (M paclpeieseHue 3TOH TPYJA0EMKOCTH TI0 CeMeCcTpaM) IPeACTaBICHbI B
Tabnuie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaxmuyuecKkoil n0020moeKu
AyoumopHuie 3anHamus, BCEro Jac. 68 68
B TOM YHCJIC:
nexiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (yac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 40 40
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIO0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUATIINHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIIINHEI Hexumm | 113 (C3) 1P KII CPC
’ (dac) (dac) (qac) (dac) (gac)
Cemectp 3
Paznen 1. AITopuT™ 1 CTpYKTypa JaHHBIX. 5 5 4
OcHOBHBIE OIIpeIeTICHUS
Paznen 2. CTpyKTypbl JaHHBIX 8 6
Pasnen 3. CoptupoBka 6 8 8
Pasnen 4. ITouck 6 8 8
Paznen 5. I'padsr 7 8 8
Paznen 6. XKanHble anropuTMBI M THHAMUYECKOE 7 5
MPOrpaMMHUPOBAHUE
Hroro B cemectpe: 34 34 40
Hroro 34 0 34 0 40




[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCs B  HEMOCPEACTBEHHOM  BBHIITOJHEHUH
Oo0y4aromMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npodeccHoHaTbHOM AEATETbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0OHIIE 4.

Ta6ymmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI
1 Pazpen 1. Anroput™m u cTpykTypa faHHbIX. OCHOBHBIE
olnpeeeHus

Tema 1.1. Anroputm 1 criocoObI €ro npeACcTaBICHUs
Tema 1.2. BeruncaurenbHas (BpeMEHHas1) CII0)KHOCTb aJlTOPUTMaA
Tema 1.3. CTpyKTypbl M aOCTPAKTHBIC THIIBI TAHHBIX

IIpedycmompena unmepaxmuenas ¢popma npogeodeHus
3aHAMUSL: TeKYUsi ¢ 0eMOHCmpayuel ciatioos(kooa npumepos).

2 Paznen 2. CTpyKTypbl JaHHBIX

Tema 2.1. Maccus (Array)

Tema 2.2. Crncox (List)

Tema 2.2.1. OQHOCBSI3HBIN CHUCOK

Tema 2.2.2. JIByCBSI3HBIN CIIUCOK

Tema 2.2.3. Koib1ieBoM COUCOK

Tema 2.3. Xam-Tabmuna (Hash table)

Tema 2.4. MuoxecTBO (Set)

Tema 2.5. Crexk (Stack)

Tema 2.6. Ouepens (Queue)

Tema 2.7. lepeso (Tree)

Tema 2.7.1. [IBonunoe nepeBo noucka (Binary Search Tree)
Tema 2.7.2. Kpacuo-ueproe nepeso (Red-black tree)

Tema 2.7.3. ABJI-nepeBo (AVL-tree)

Tema 2.7.4. [Ipeduxcuoe nepeso (Trie)

Tema 2.8. Kyua (Heap)

IIpedycmompena unmepaxmusHas ¢oopma nposedeHus
3auamus: 1eKyus ¢ 0eMoHcmpayuel ciaioos(kooa npumepos).

3 Pasnen 3. CoptupoBka

Tema 3.1. CoptupoBka my3sipekoM (Bubble sort)

Tema 3.2. CoprupoBka nepememmubanurem (Cocktail sort)
Tema 3.3. CoprupoBka pacueckoit (Comb sort)

Tema 3.4. 'Hombs coptupoBka (Gnome sort)

Tema 3.5. Copruposka nojcuerom (Counting sort)

Tema 3.6. CoptupoBka BctaBkamu (Insertion sort)

Tema 3.7. CoptupoBka BeioopoM (Selection sort)

Tema 3.8. beictpas coptuposka (Quick sort)

Tema 3.9. CoptupoBka cnusiaueM (Merge sort)

Tema 3.10. ITupamunansras coptupoka (Heap sort)
Tema 3.11. CoptupoBka o ocHoBanuio (Radix sort)
IIpeoycmompena unmepaxmusHas ¢oopma nposedeHus
3auamusl: 1eKyus ¢ 0eMoHcmpayuel ciaudos(kooa npumepos).

4 Pa3nen 4. Ilouck
Tewma 4.1. JIuneitnsiii mouck (Linear search)
Tema 4.2. bunapnsriii nouck (Binary search)




Tema 4.3. Ilouck ®ubonayun (Fibonacci search)

Tema 4.4. UnaTepnonsuuonnbrii mouck (Interpolation search)
Tema 4.5. CkaukooOpa3Hsbiii mouck (Jump search)

Tema 4.6. beictpsrrii Be100p (Quickselect)

Tema 4.7. Tpownunsrtii mouck (Ternary search)
IIpedycmompena unmepaxmusHas ¢hopma nposeoderus
3aHAMUAL: TeKYusi ¢ 0eMOHCmpayuel c1atoos(kooa npumepos).

5 Paznen 5. I'pacor

Tema 5.1 Onpenenenne rpada

Tema 5.1. CriocoOsI mipencraBieHus rpada

Tema 5.1.1. Matpunia cMEKHOCTH

Tema 5.1.2. Civcok cMeXHOCTU

Tema 5.1.3. Yro ucnons3oBars?

Tema 5.1.4. Peanu3anus rpada Ha OCHOBE CITUCKA CMEKHOCTH
Tema 5.2. ITouck B mmmpuny (Breadth-first search, BFS)

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

Tema 5.4. Anroputm Jetikctpsl (Dijkstra’s algorithm)

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

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

Tema 5.7. Anroput™m Ilpuma (Prim’s algorithm)

Tema 5.8. Tonmonoruueckas coptupoBka (Topological sorting)
IIpedycmompena unmepaxmusHas ¢oopma nposedeHus
3aHAMUSL: TeKYusi ¢ 0eMOHCmpayuell ciatioos(kooa npumepos).

6 Paznen 6. )KagHbie airOpuT™MBI U TUHAMUYECKOE
MporpaMMHUpPOBaHUE

Tema 6.1 OnpeneneHusi U OCHOBHBIE pa3Iu4Us

Tema 6.1. XKagasie anropuT™Mbl

Tema 6.1.1. 3aiaua o JPOOHOM prOK3aKe

Tema 6.1.2. 3amaya o Xee3HOAOPOKHBIX MIIaThopMax
Tema 6.1.3. 3agaya o mocie10BaTEILHOCTH BBIMOJHEHUS
3aJaHui

Tema 6.1.4. 3agaua KOMMUBOSIKEPA

Tema 6.1.5. Konuposanue Xaddmana (Koxg Xadbdmana)
Tema 6.2. JluHamMnueckoe NporpaMMHpPOBAHHE

Tema 6.2.1. 0-1 3amaua o prok3ake

Tema 6.2.2. 3anmava o HanOonbIIeH Bo3pacTaroeil u
yOBIBarOIIEH MOCIIEIOBATEILHOCTH

Tewma 6.2.3. Ynucna ®uboHavun

Tema 6.2.4 3agada 0 noMCKe KBaJApaTOB 3HAYECHHI, CymMMa
KOTOPBIX PaBHA 33/1aBa€MOMY YHCITY

IIpedycmompena unmepaxmusHas ¢hopma nposedeHus
3auamusl: 1eKyus ¢ 0eMoHcmpayuel ciaudos(kooa npumepos).

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux No

Ne | Tewmsl npaktndeckux | @opmel npakTH4EeCKuX | TpyaoeMKOCTb, .
MIPaKTUYECKON

/T 3aHATUN 3aHATUH (dac) pasnena




MOJITOTOBKH, | IHACIUTI
(qac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Ta6mmma 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne TpynoemMKoCTh, | MPAaKTUYECKOU | pa3zaena
HaumenoBanue nabopatopHbix padboT pyA - | TP pas
n/n (uac) IIOATOTOBKH, | JHCLIHII
(gac) JIMHBI
Cemectp 3
1 Ornucanue anropuTMa ¢ UCIOJIb30BaHUEM 5 9 1
OJIOK-CXEM U TICEBJIOKOA
2 CTpyKTYpbl JaHHBIX: MaCCUB, CIIMCOK, XEIlI- 4 4 1,2
TabJynIla, MHOXKECTBO, CTEK

3 | CTpyKTyphl TaHHBIX: OYEpEeb, IEPEBO, Kyda 4 4 1,2

4 AJTOPUTMBI COPTUPOBKHU 8 8 1,3

5 AJNTOPUTMBI TTOUCKA 8 8 1,34

6 AnropuTMbl Ha rpadax 8 8 125

Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctositenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabmuna 7 — Bunbl camocTosTenbHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3y4eHne TeOpeTHUECKOro MaTepuana 25 25
nucuurnael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brinonnenue pegeparta (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamaee 3amganne (/13)
KonTponbubie paboTel 3a04HIKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 10 10
atrectrauuu (ITA)
Bcero: 40 40




5. [lepedyeHn yueOHO-METOUYECKOTO 00OECTICUCHUS
JUISL CAMOCTOSITENTBHON PaboThl 00yYaroIUXCs MO JUCHUTUTHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puaibl IJIA CaMOCTOSTEILHOM pa60TbI 06y11a101u14xca YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeieH B Tabaule 8.
Tabmunua 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
IK3EMILIIPOB B
LTnpp/ bubnuorpaduueckas ccplika OumioTeKe
URL aapec (xpome
AINIEKTPOHHBIX
IK3EMILISIPOB)
Y-49 Uepnrbimes, C. A. BBenenue B A3BIK 5

nporpammupoBanus Python : ydeOHO-meTommueckoe
mocobue / C. A. Yepnsimes ; C.-lletep6. roc. yH-T
aspokocM. mpubopoctpoerus. - Cankr-IlerepOypr :
N3n-Bo I'YAIL 2023. - 236 c.

https://book.ru/book/94 | Uepubimes C.A. ANTOpUTMBI HU  CTPYKTYPbI
9701 naHHBIX Ha Python: yuebHoe mocobue // Mocksa:
KHOPVYC, 2023. - 328 c. - (bakanaBpuar) - ISBN:
978-5-406-11683-8

https://znanium.com/ca | benos, B. B. AIropuT™MbI U CTPYKTYpBI
talog/product/1057212 | maunsix : yueOnuk / B. B. benos, B. 1.
Yuctakosa. - Mockea : KYPC : UH®PA-M,
2020. - 240 c. - (bakanaBpwuar). - ISBN 978-
5-906818-25-6.

https://znanium.com/ca | Konnaes, B. /1. CTpyKTypbl U aJlTOPUTMBI
talog/product/1230215 | 06paboTku HaHHBIX : yuebHOe mocooue / B.JI.
Konpgaes. — Mockga : PUOP : UHOPA-M,
2021. — 296 c. — (Bricmiee oOpa3oBaHue:
bakanaspuar). —
www.dx.doi.org/10.12737/2833. - ISBN 978-
5-369-01264-2.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HWHPOPMAMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue

https://urait.ru/ Ob6pazoBarenbHas iatdopma KOpaiit

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

https://znanium.com/ | DiekTpoHHO-OMOIMOTEYHAs cUcTeMa Znanium

https://book.ru DeKTpOHHO-0MOIHOTeuHas cucTema book.ru

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI




8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIB3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNLHOTO MpoIiecca MO TUCITUTUIHHE.
[lepedeHp UCTIONB3yeMOT0 IPOrPAMMHOTO oOecriedeHus npejcrasieH B Tadumie 10.

Tabmuna 10— [lepeueHs nporpaMmMHOT0 0O€CIICUCHIS

Ne i/ HaumenoBanue
1 Python 3.11

2 Anaconda3

3 PyCharm Community Edition

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOW 0a3bl (npu HEOOXOMMOCTH)

1 | MynpTuMenuiiHas JeKIMOHHAS Ay TUTOPUS

2 | Cnenmanu3upoBaHHas 1a00opaTopus 52-19, 52-17

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOUYHOW AaTTECTalluu
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHs MPOMEKYTOYHOH aTTeCTalluu

Bug HpOMe)KYTOQHOﬁ aTTCCTallu Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyJaloNIMMHCS TIPUMEHSETCS 5-0ajutbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIB30BaThCS
100-6amnpHast ~ mKajla ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHIIUH

Or1reHKa KOMITETEHITUHN

XapakTeprucThKa chOpPMUPOBAHHBIX KOMIIETEHITIIA
5-0aiupHas mKana PaKTep (bopmmp




og_e% ?{Z‘;{Tiﬁ;ﬁm XapakTeprcTrka choOpMUPOBAHHBIX KOMITCTEHITHIA
— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHai;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;
COTIHO — ONMpasiCh Ha 3HAHMWSI OCHOBHOM M JOINOJHUTEIbHOU JITEPATYPHI,
GAUTCHOY TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE IOJOXKEHUS C MPAKTUUYECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U APT'YMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— cBOOOIHO BJIAZICET CHCTEMON CIEUAIM3UPOBAHHBIX MOHITUH.
— 00y4aromuiicst TBEpI0 YCBOMJI IIPOTPAaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, ONUPasCh HA 3HAHUSA OCHOBHOM
JUTEPATYPHI;
«opOmoN — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN; 3
— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— BJIaJICET CUCTEMOH CIeLUAIU3UPOBAHHBIX TOHITUH.
— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPaATYpPhL;
— JIOIIyCKAeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
GATTOHOY — MCIIBITBIBACT 3aTPyJHEHHUs] B INPAKTHUYECKOM NPUMEHEHHUH 3HAHUHN
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MMOHSITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  IpH
«HEYIOBJIETBOPUTEIILHOY ]
«HE 3AUTCHOY paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH; 3
— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJOKEHUS;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBble KOHTPOJIbHBIE 33aHUS WK UHbIE MAaTEpUAJIbI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.
Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Kon
No /it [Tepedyens BompocoB (3a1ad) 115 IK3aMeHa
MHAMKATOpa
1. UYro takoe O-00JbII0€ U I YETO OHO UCIOJIB3YeTCs? YK-2.¥V.3
[IpuBeauTe KIaccUPpUKAUIO BPEMEHHON CIOKHOCTH OIIK-1.3.1
JITOPUTMOB
2. Uro Takoe cTpykTypa AaHHBIX? UTO Takoe aOCTpaKTHBIN TUIT VK-2.B.2
JaHHBIX U 3aueM OH HyxkeH? IIpuBenurte npumMepsl OIIK-1.V.1
a0CTPaKTHBIX THITOB JIAHHBIX U CTPYKTYP JaHHBIX.
3. B 4yeMm oTanuue cTpyKTyphl JaHHBIX OT aOCTPaKTHOI'O THUIIA OIIK-1.3.1
naHHbIX? Onepanys ¢ KaKoil BpeMEHHOM CII0KHOCTBIO OIIK-1.V.1
BeIonHUTCS ObIcTpee: O(n), O(n2), O(log2 n), O(1)?
[Touemy?
4. Uro Takoe MaccuB (Array)? Kakue THUITBI MACCHBOB VK-2.B.2
cymectByroT? Kakas BpeMeHHas CJI0’)KHOCTh OTIepaIiniid, VK-2.V.3
COBEpIIAEMBIX HaJl MACCUBaMM? OIIK-1.¥.1




S. UYro takoe Crincok (List)? Kakue y ciuCKOB CyIIECTBYIOT VK-2.B.2
ocHOBHBIE ocoOeHHOCTH? Kakue Tumbl ciiuckoB cymecTByoT? | YK-2.V.3
Uem onu oTinuarotcsi? B yem otnuuue cnucka ot maccupa’? OIIK-1.V¥.1
Kakas BpeMeHHas C10)KHOCTB OIepaliiii, COBEPIIAEMbIX HaJl OIIK-1.3.1
crucKamu?

6. Uro takoe Xami-tabnuna (Hash table)? Kakue y aToi YK-2.B.2
CTPYKTYpHhI JaHHBIX OCHOBHBIE 0cOOeHHOCTH? Kakas VK-2.V.3
BpEMEHHAas CJIIOXKHOCTb OIepalfii, COBEpPIIaEMbIX HaJ| X3III- OIIK-1.VY.1
Tabaumei? OIIK-1.3.1

7. Urto takoe MHoxecTBO (Set)? Kakue y 3TOl CTPYKTYpHI YK-2.B.2
JAaHHBIX OCHOBHBIE 0cobeHHOCTH? Kakast BpeMeHHast YK-2.V.3
CJI0’KHOCTh OTIE€paliid, COBEpPIIAEMbIX HaJl MHOKECTBOM? OIIK-1.VY.1

OIIK-1.3.1

8. Uro takoe Ctek (Stack)? Kakue y 3TOM CTPYKTYphI TaHHBIX YK-2.B.2
ocHOBHBIE 0coOeHHOCTH? Ha ocHOBE KakuX cTpykTyp AaHHbIX | YK-2.V.3
MOXHO peann3oBath cTek? Kakas BpeMeHHas CI10KHOCTh OIIK-1.V¥.1
oTmepalnii, COBEpIIAeMbIX HAJl CTEKOM? OIIK-1.3.1

9. Uro takoe Ouepens (Queue)? Kakue y 3Toi CTpYKTYpBI YK-2.B.2
JTAaHHBIX OCHOBHBIC 0coOeHHOCTH? Ha ocHOBe Kakux cTpykTyp | YK-2.V.3
JAHHBIX MOXHO peanu3oBaTh ouepen? Kakas BpemeHHas OIIK-1.V¥.1
CJIO)KHOCTH OTIepalliid, COBEpIIaeMbIX Haja odepeapio? B uem OIIK-1.3.1
OTJIMYHE CTEKa OT ouepean?

10. UYro Takoe [lepeso (Tree)? Kakue y 3Toit cTpykTypsl JaHHbIXx | YK-2.B.2
OCHOBHBIC 0coOeHHOCTH? Kakue TUIIbI IepeBbEB BbI 3HAETE? VK-2.V.3
UYro Takoe kopeHb JiepeBa? Y3en? Kakue BUbI y3710B Bbl OIIK-1.V.1
3HAETE U B UYEM UX OTJINYUE? OIIK-1.3.1

11. Kaxk oprann3oBaHo XpaHEHHUE Y3JI0B B CTPYKTYPE aHHBIX VK-2.B.2
JIBouuHoe nepeBo noucka (Binary Search Tree)? Kak VK-2.V.3
noOasJsieTcst HOBBIM y3en B J[BonuHoe nepeso noucka (Binary | OIIK-1.V.1
Search Tree)? Kak npousBoautcs yaanenue yzna B 1souyHoM | OITK-1.3.1
nepese noucka? Kak B JBOMYHOM JiepeBe MOMCKA
OCYUIECTBJISIETCS onepanus noucka y3na? Kakas BpemeHHas
CJI0KHOCTB OIlepalyii, COBepIIaeMbIX HaJl IBOUYHBIM JIEPEBOM
noucka? B uem HeJToCTaTKHU JBOMYHOTO JIepeBa MOUCKA?

12. Uro takoe Kpacno-uepnoe aepeBo (Red-black tree)? Kakuey | YK-2.B.2
9TOU CTPYKTYpHI TaHHBIX OCHOBHBIE ocobeHHocTu? [lo kakum | YK-2.V.3
MpaBWJIaM IIPOU3BOJUTCS pacKpallliBaHUE KPACHO-YEPHOTO OIIK-1.V.1
nepesa? Kak npousBoautcs q1o0aBieHre HOBOTO y3ja B OIIK-1.3.1
KpacHo-yepHoe epeBo? Kak npousBoanuTcs yJaleHue ys3ia B
KpacHO-4epHOM JiepeBe? Kak B KpacHO-4EpHOM JiepeBe
OCYILIECTBIISICTCS Oneparus novcka ysna? s gero
MIPUMEHSETCS olepalus MOBOPOTa Ha JIEPEBE U Kak OHa
peanusyercs? Kakas BpeMeHHas CII0KHOCTh ONEpaluid,
COBEPIIIAEMbIX HaJl KPACHO-YEPHBIM JEPEBOM?

13. UYro takoe ABJI-nepeBo (AVL-tree)? Kakue y 3Toii VK-2.B.2
CTPYKTYphI JaHHBIX OCHOBHBIE ocoOeHHOcTU? B uem otnnune | YK-2.V.3
ABJI-nepesa ot KpacHo-uepHoro nepesa? Kak nmpousBogutcs | OIIK-1.V.1
nobasnenne HoBoro y3ia B ABJI-nepere? Kak mpoussogurcs | OIIK-1.3.1

ynanenue y3na B ABJI-nepese? Kak B ABJI-nepese
OCYILIECTBIISIETCA onepanus noucka ysna? Kak peannsoBana
omnepauus 6anancupoBku B ABJI-nepese? Kakast BpemeHHas
CJIOKHOCTB olepanuii, copepuiaemsix Hag ABJI-nepeBom?




14. Yro takoe [Ipeduxcuoe nepeso (Trie)? B uem ero ornuuue ot | YK-2.B.2
npyrux nepeBbeB? Kak mpousBoauTcs 100aBIeHHE HOBOTO YK-2.V.3
y3i1a B mpedukcHoe aepeBo? Kak mpon3BoIUTCs yaaieHue OIIK-1.V.1
y31a B nipedukcHoM nepeBe? Kak B npedukcHoOM aepeBe OIIK-1.3.1
OCYILIECTBIISIETCS ONepanus noucka no kimouy? Kaxas
BpPEMEHHas CJI0XKHOCTb OIlepaliii, COBEpIIAeMbIX HaJl
npeUKCHBIM JiepeBOM?

15. Uro takoe Kyua (Heap)? Ha ocHOBe Kakoil CTpYKTYpbI YK-2.B.2
JaHHBIX OHa peanusyerca? Kakue tumnsl kyd cymectsytor? B | YK-2.V.3
yeM ux paznuune? [1o kakuM npaBuiamM MpoOU3BOAUTCS OIIK-1.VY.1
COIOCTAaBIICHUE y371a JiepeBa 3eMeHTy maccuBa B kyue? Kak | OIIK-1.3.1
IIPOU3BOAUTCS 100aBI€HHE HOBOIO 3ieMeHTa B Kyuy? Kak
IIPOU3BOJUTCS yAalleHue 31eMeHTa u3 Kyuu? Kakas
BpPEMEHHas! CJI0XKHOCTh OIlepaliii, COBEpIIAEMbIX HaJl Kydei?

16. Urto Takoe copTupoBKa Koyekuuu? Jis yero ona YK-2.B.2
ucnonb3yetcs? Kakux BumoB ObIBaeT COPTUPOBKA? VK-2.V.3
[lepeuncinre anropuTMbl COPTUPOBKY KAKUE BbI 3HAECTE. OIIK-1.V.1

OIIK-1.3.1

17. Kak ocymectisiercs CopTupoBka my3sipekoM (Bubble sort)? | YK-2.B.2
Kaxkas BpeMeHHast CJI0)KHOCTb COPTUPOBKHU Iy3bIPHKOM B OIIK-1.V¥.1
XYJIIEM, CPETHEM U JYUIIEM ciayyae?

18. Kaxk ocymectBasiercs CopTupoBKa repeMenImBaHueM VK-2.B.2
(Cocktail sort)? Kakas BpeMeHHast CII0KHOCTh COPTHPOBKH OIIK-1.V.1
IepeMEIMBaHUEM B XYALLEM, CPEHEM U JIyUIIeM ciiyyae?

19. Kaxk ocymectnsierca CoptupoBka pacueckoit (Comb sort)? VYK-2.B.2
Kaxkas BpeMeHHast CJI0)KHOCTb COPTUPOBKHU PacuecKoil B OIIK-1.V¥.1
XYJIIEM, CPETHEM U JyULIEM ciayyae?

20. Kak ocymectBnsercs 'HoMbst coprupoBka (Gnome sort)? VK-2.B.2
Kaxkas BpeMeHHas1 CII0)KHOCTb THOMBEW COPTHUPOBKU B OIIK-1.V.1
XYALIEM, CPETHEM U JIyUlIeM ciiydae?

21. Kak ocymectsnsercs Coptuposka nojacuerom (Counting VK-2.B.2
sort)? Kakast BpeMeHHasl CJI0’)KHOCTh COpTUpPOBKHU nojcyeroM B | OIIK-1.V.1
XYALIEM, CPETHEM U JIyUlIeM ciiydae?

22. Kaxk ocymectBnsiercs CoptupoBka BcraBkamu (Insertion sort)? | YK-2.B.2
Kakas BpeMeHHasl CI0KHOCTb COPTUPOBKH BCTaBKaMH B OIIK-1.V.1
XYJIIIEM, CPETHEM U Jy4IIeM ciayyae?

23. Kak ocymectsnsercss CoptupoBka BeioopoMm (Selection sort)? | YK-2.B.2
Kaxkas BpeMeHHas ClI0KHOCTb COPTUPOBKH BHIOOPOM B OIIK-1.V.1
XYALIEM, CPETHEM U JIyUlIeM ciiyyae?

24. Kaxk ocymectsnsiercs brictpas coptupoBka (Quick sort)? VYK-2.B.2
Kakas BpeMeHHast CJI0KHOCTb OBICTPOI COPTUPOBKH B OIIK-1.V.1
XyJIIIEM, CPETHEM U JTy4dlIeM cirydae?

25. Kak ocymectBnsercs CoptupoBka ciaustauueM (Merge sort)? VK-2.B.2
Kaxkas BpeMeHHas1 CII0)KHOCTh COPTUPOBKH CIUSTHUEM B OIIK-1.V.1
XYAIIEM, CPEIHEM M Jy4YlIEM caydae?

26. Kaxk ocymectBnsiercs [Tupamunansuas coptuposka (Heap YK-2.B.2
sort)? Kakast BpeMeHHas CII0’)KHOCTh ITMPaMHIATbHOM OIIK-1.V.1
COPTHUPOBKH B XY/IIIEM, CPETHEM U JIyUIIeM ciaydae?

27. Kak ocymectBnsercs CoptupoBka 1no ocHoBanuto (Radix VK-2.B.2
sort)? Kakast BpeMeHHasi CJI0KHOCTb COPTUPOBKH TIO OIIK-1.V.1
OCHOBAHUIO B XYJIIIEM, CPEHEM M JYUIIEM ciaydae?

28. Kak ocymectpisiercst nuneitnsiii nouck (Linear search)? YK-2.B.2




Kakas BpeMeHHasi CJI0KHOCTh y TMHEHHOIO IOUCKA B
XYALIEM, CPEHEM U JIyUlIeM cilydae?

OIIK-1.V.1

29. Kak ocymectBisiercst Ounapubiii nouck (Binary search)? VK-2.B.2
Kaxkast BpeMeHHasl CJI0)XKHOCTh Y OMHapHOTo rmovcka B xyamem, | OIMK-1.VY.1
CpeJIHEM U JyulleM ciydae?

30. Kaxk ocymectBnsiercs nouck ®ubdonavun (Fibonacci search)? | YK-2.B.2
Kakas BpemMeHHast CJI0KHOCTH y nmoucka ®uboHau4n B OIIK-1.V.1
XYALIEM, CPEHEM U JIy4dlIeM cilyyae?

31. Kak ocymecTisieTcs HHTEpIIOJISILIMOHHBIN ITOUCK VK-2.B.2
(Interpolation search)? Kakasi BpeMeHHasi CJI0)KHOCTh y OIIK-1.V¥.1
MHTEPIIOJSILIMOHHOIO ITOMCKA B XYALLIEM, CPEAHEM U JTydIlIEM
ciydae?

32. Kak ocymectisieTcst ckaukooOpasnblii mouck (Jump search)? | YK-2.B.2
Kaxkas BpeMeHHasi CII0)KHOCTh Y CKauKOOOPa3HOTO TIOKMCKA B OIIK-1.VY.1
XYJIIEM, CPETHEM U JYUIIEM ciayyae?

33. Kak ocymectisiercs 6picTpsiii BeiOop (Quickselect)? Kakast YK-2.B.2
BpPEMEHHasI CJIOKHOCTD Y ObICTPOro BbIOOpA B XY/ALLIEM, OIIK-1.V.1
CpeAHEM M Jy4IleM ciayyae?

34. Kak ocymecTBisiercst tponunsiii mouck (Ternary search)? VK-2.B.2
Kakas BpeMeHHasl CJI0KHOCTh y TPOUYHOTO Ioucka B xyamem, | OIIK-1.V.1
CpEIHEM U JIydileM ciydae?

35. UYro Taxoe rpad? Kakue y Hero ocooennoctu? Yro takoe VK-2.B.2
pebpo? Kakue pazHoBumHocTH rpadoB Bbl 3HaeTe? Kakue VK-2.V.3
CYIIECTBYIOT crIocoOBI TipeacTaBienus rpada npu Hanucanuu | OIIK-1.V.1
npuioxenui? B uem ux paznuuue? Korga nydire OIIK-1.3.1
UCI0JIb30BaTh MaTpully cMexxHoctu? Korna nyuie
HCIOJIb30BATh CIIUCOK CMEXHOCTU?

36. B yem oTiMune OpuEHTHPOBAHHOTIO B3BEIICHHOTO rpada oT VK-2.B.2
HEOPHEHTUPOBAHHOTO B3BeleHHoro? Kakue cioco6s! o6xona | OITK-1.V.1
rpada Bbl 3Haete? B uem ux pasnuuue?

37. Kak peanuszoBaH M [UIs 4ero UCIONb3yeTcsl aNroput™ noucka | YK-2.B.2
B mpuny (Breadth-first search, BFS)? Kakas Bpemennas OIIK-1.V.1
CJIO)KHOCTB TIOUCKA B IIUPUHY B XyIUIEM, CPEIHEM U JIydIIEM
ciyqae?

38. Kak peanuszoBaH 1 [UI 4ero UCIONb3yeTCsl aroput™ noucka | YK-2.B.2
B ri1youny (Depth-first search, DFS)? Kakas BpemeHHast OIIK-1.V.1
CJIO’KHOCTB TIOMCKA B IITYOUHY B XYALLIEM, CPETHEM U JIyUIIeM
ciyqae?

39. Kak peanu3oBaH U Uil 4ETO UCIIONB3YETCS AITOPUTM VK-2.B.2
Heiixctpsl (Dijkstra’s algorithm)? Kakas Bpemennas YK-2.V.3
CJIOKHOCTB JITOpUTMA JIeHKCTPBI B XyIIEM, CPEIHEM U OIIK-1.V.1
Jy4dmeM ciydae? OIIK-1.3.1

40. Kak peanuszoBan u i yero ucnonb3yercs anroput™ @oppa- | YK-2.B.2
bennmana (Bellman-Ford algorithm)? Kakast BpemenHnas VK-2.V.3
cioxHOCTh anroputma dopaa-bennmana B xyamewm, cpenaem | OIIK-1.Y.1
U Jy4lieM ciryvae? OIIK-1.3.1

41. Kak peanuszoBan u 11 yero ucnonb3yercs anroput™ @moiina- | YK-2.B.2
Yopmiemna (Floyd-Warshell algorithm)? Kakast Bpemennas YK-2.V.3
CJI0KHOCTB anroputma dioitaa-yopiueia B Xyauem, OIIK-1.V.1
CpEHEM M JIy4IIeM ciyyae? OIlK-1.3.1

42. Kak peanmzoBan u s yero ucnosb3yercs anroput [Ippuma | YK-2.B.2
(Prim’s algorithm)? Kakas BpemeHHas cinoxkHocTh anroputma | YK-2.V.3




[Ipuma B Xyauiem, CpeiHEM U JIydlIeM ciiydae?

OIIK-1.V.1

OIlK-1.3.1

43. Kak peanuszoBana u 11 4ero ucrosb3yercs Tonosnorunueckas | YK-2.B.2
coptupoBka (Topological sorting)? Kakas BpemeHHas YK-2.V.3
CJI0KHOCTB TOITOJIOTUYECKOM COpTUPOBKM B Xyauem, cpeneMm | OINK-1.Y.1
Y JIy4IlIeM ciiydae? OIIK-1.3.1

44, Uro Takoe »xaaHbli anroputM? B uem ero ocHoBHas VK-2.B.2
ocoO0eHHOCTh? J1JIs pernieHus: Kakux 3a7a4 MPUMEHSFOTCS OIIK-1.VY.1
KaJHBIC aJITOPUTMBI?

45, Uto Takoe quHamMuyeckoe nporpammupoBanue? B yem ero VK-2.B.2
OCHOBHAasi 0COOCHHOCTH? {7151 perieHus Kakux 3a/1a OIIK-1.VY.1
MPUMEHSIETCS TUHAMUYECKOe IporpaMMUpoBaHue?

46. B ueM omiiMune qTUHAMHUYECKOTO IIPOrpaMMUPOBAHUS OT VK-2.B.2
’KaHoro noaxona? OIIK-1.V.1

47. UYro takoe koaupoBanue no Xahdmany? J{ns yero oHo VK-2.B.2
ucnonb3yercs? M3 kakux cTaauil COCTOUT KOJUPOBAHHE VYK-2.V.3
Xadpdmana? [TonpoOHO pacckakuTe 0 KakIou u3 Hux. Kak OIIK-1.Y.1
BOCCTaHaBIIMBAIOTCS JAHHBIE, 3aKOIUPOBAHHBIE AITOPUTMOM OIIK-1.3.1
Xahdmana?

48. Kak peiaercs 3a1aua o prok3ake ¢ UCHOJIb30BAHUEM VK-2.B.2
JUHAMHYECKOIr0 IpOrpaMMUpOBaHus U xajgHoro anropurma? | OIIK-1.V.1

OIlK-1.3.1
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/ [Tepedyens BonpocoB (3a1av) 11 3adeta / nudd. 3auera HHIIKATOPA

Y4eOHBIM MJITAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KYpCOBOIO IPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KypCOBO#l pabOThI
Y4eOHbIM IIaHOM HE MPEAYCMOTPEHO
Bompocel sl mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

o Kon
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
MHAMKATOpa
1. | IIpounTaiiTe TeKCT U BbIOEpPHUTE OAMH NPABHJIbHBIH OTBeT. VK-2.V.3

BLI6CpI/ITC HpaBI/IJ'IBHHﬁ BapHaHT OMPCACIICHUA aJITOpUTMaA:

MoCJeA0BaATEeIbHOCTD JelCTBU, Heo0XoauMan IS
JNOCTHKEHHMSI ONpPeAeJIeHHOr0 pe3yjbTaTa WM PpeleHus
3aJaum

MOCJIEOBATEIbHOCTh JCHCTBUI

HECBSI3HASI MEXKAY COOOM MOCIIeI0BAaTENFHOCTD NEHCTBHA,
HeoOXoauMast TSl IOCTHKEHUS OTIPEISTICHHOTO pe3ybTaTa uiln
peLIEHHMS 3a/1a4d HEKOTOpast




IIpounTaiiTe TekCT M BbIOEpPUTE NPABUIbHbIE OTBETHI.

VYkaxuTe, KAKUMHU CI0cO0aMU MOKHO OIMUCATh allTOPUTM:
e buaok-cxema
e JlceBaoxon
e UML-guarpamma
o CTHUXOTBOpPEHHUE

IIpoyuTaiiTe TEKCT M YCTAHOBHUTE MOCJIEI0BATEIbHOCTD
3anummTe COOTBETCTBYIOLIYIO NOC/IE0BATEIbHOCTH OYKB CJIeBa
HAIPaBo.

Pacmionoxure cienyromniye BpeMEHHBIE CII0KHOCTH aJITOPUTMOB B
MOPSAKE YBEIUYECHUS UX dPPEKTHBHOCTH

A - Dkcrionennuansueie: O(2")

b - Jluneiino-norapudpmuueckue: O(n log2 n)

B - Kagpatuunsie: O(n?)

I' - Jlorapupmuueckue: O(log2 n)

N1 - Cybnuneitnsie: O(n*d)

E - Jluneiinbie: O(n)

ABBEI

IIpounTaiiTe TEKCT U BhIOEPUTE MPABUJIbLHbIE OTBETHI.

VYKaxuTte, Kakue U3 MepeUUCICHHBIX CTPYKTYP JaHHBIX OTHOCATCS K
abCTpaKTHBIM TUIIAM JIAHHBIX, T.€. MOTYT UMETh OJJUH UHTEPdEIC U
MHOKECTBO pEATU3aLIHI:

Crek

Maccus

Cnucox

AcCOIMATUBHBIA MaccHB

HpoanaﬁTe TEKCT BblﬁepI/ITe NMpaBUWJIbHBLIEC OTBETLI.

YKaxuTre BUIbl BDEMEHHOU CII0KHOCTHU OIEPALUM CTPYKTYp JaHHBIX:
Xyaumumi

Jlyummit

MeaunanHbBIN

e (CpenHeKBaApaTUYHBII

IIpouynTaiiTe TEKCT U BbIOEPUTE OUH NPABHJIbHBIH OTBET.

VYkaxkute, Kakas U3 MPUBEICHHBIX CTPYKTYp AaHHBIX paboTaeT mo
npuniuny «[locnexuuit Boren, nepsbiit Boimen» (LIFO; Last In, First

Out):
e Crek
e QOuepenb

e Xbmr-rabmumna
o KombIieBo# CIUCOK

IIpouuTaiiTe TeKcT 1 BbIOEpUTE OAUH NPABUJIbHBIH OTBET.

VYkaxwure, Kakas U3 MPUBEICHHBIX CTPYKTYP JaHHBIX padOTaeT mo
npuHnuny «Ilepseiii Bomren, nepssiit Boimem» (FIFO; First In, First
Out):

e Crex

VK-2.B.2




e Ouepensb
e Xomr-rabiuia
e KoibneBoli Ciucox

IIpounTaiiTe TeKCT U BbIOEPUTE OAUH NPABUJIbHBIH OTBET.

VYkaxurte, Kakylo CTPYKTYPY JIaHHBIX CJIETyeT UCTIOIb30BaTh JIJIs
XpaHECHHS JaHHBIX B (HOPMATE «KITFOU:3HAYCHHUE:

e C(Crex

e Cnmcok

e MHOXECTBO

e XdmI-Tadauna

IIpouyuTaiiTe TeKCT M BbIOEPUTE OJMH NPABWJIbLHbIN OTBET.

YKaxuTe, Kakylo CTPYKTYPY JaHHBIX CJIETyeT UCTI0JIb30BaTh, KOTJIa BaM
HYKEH OBICTPBII TOCTYI K HAaUOOJIBIIIEMY MM HANMEHBIIIEMY JICMECHTY
e Kyua
e AVL-gepero
e Cnucok
e Xnsmr-rabiuia

10.

IIpounTaiiTe TeKCT 1 BbIOEpUTE OAUH NPABUJILHBIH OTBET.

Ilepen Bamu CTOMT 3a7ja4a HAUTH JIEMEHT B KoJulekuuu. Kakyro
ONEpalNIO K Hel HY>)KHO IPUMEHUTD, IIEpPE/] HA4aJIoOM IOUCKa:

e Hopmanmuzanus

e CoprupoBka

e [louck

e VYIUIOTHEHUE

11.

IIpounTaiiTe TEKCT U BbIOEPUTE OUH NPABUJIbHBIH OTBET.

VkaxuTe 3a Kakoe BPEMA BbIIIOJIHUTCH (I)YHKI_[I/IH, MMpUBCACHHAA B
CICAYIOLIEM KOJC.

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

o@2"

O(n log2 n)
0O(n?)
O(log2 n)
O(n*d)
O(n)

12.

IIpounTaiiTe TeKCT U BbIOEPUTE OAUH NPABUJIbHBIH OTBET.

OIIK-1.3.1




VYkaxkuTe 3a KaKkoe BpeMs BBINOJIHUTCS (PYHKIUS, IPUBEICHHAS B
CIIENYIOLIEM KOJE:

def foo(n: int) -> None:

count=0

for i in range(0, n):
count +=1

for i in range(0, n):
count +=1

e 022"

e O(nlog2n)

e O(n)

e O(n?

e O(log2 n)

e O(n*d)

13.

IIpoyuTaiiTe TeKCT M BbIOEPUTE OJMH NPABWIbHBII OTBET.

VYKaxure 3a Kakoe BPCM: BBIIIOJIHUTCA q)YHKI_II/ISI, IpUBCACHHAA B
CJICOAYIOIEM KOJC:

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

02"

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

14.

IIpounTaiiTe TeKCT U BbIOEPUTE OAMH NPABUJILHBIN OTBET.

VYKakuTe 3a Kakoe BpeMs BBIIIOJTHUTCS (PYHKIIMS, TPUBEICHHAS B
CIIEYIOILEM KOJIE:

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




e 02"
e O(nlog2n)

e O

e O(log2n)
e O(n*d)

e OMm)

15. | IIpounTaiiTe TEKCT M BbIOEPUTE OIMH NPABUJILHBINH OTBeET.
VYKaxuTe 3a KaKoe BpeMs BBIIOJIHUTCS (PYHKIIHS, IPUBEJCHHAS B
CIIEAYIOLIEM KOJE:
def foo(n: int) -> None:

count=0

for i in range(0, n):

for j in range(0, n):
count+=1
e« 022"
e O(nlog2n)
e O(n?
e O(log2n)
e O(n*d)
e O(n)
16. | IIpounTaiiTe TeKCT U BbIOEPHUTE MPABUJIbHbIE OTBETHI. OIIK-1.VY.1

VKaxuTe, KaKhe U3 MepeUHCIICHHBIX AITOPUTMOB HCIIONIB3YIOTCS TS
MOMCKA MYTH C KpaTdaiiien ATMHON B HEB3BEIIEHHOM rpade:

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

e Aunroputm ®noiina-Yopmremna (Floyd-Warshell algorithm)

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

e Aunroputm Jeiikcrpsr (Dijkstra’s algorithm)

17.

IIpounTaiiTe TeKcT U BbIOEpUTE OAUH NPABUJILHBIH OTBET.

VYKakuTe, KaKod U3 MEPEUUCICHHBIX aJITOPUTMOB HCIIONb3YETCS IS
HAXOJK/ICHHS KPaTYalIIuX MyTeld MKy BCEMH TIapaMHu BEPILIUH BO
B3BEIIEHHOM rpade, UMEIOLIMM KaK ITOJIOKUTEIbHBIN, TaK 1
OTpHULATENbHBIN Bec pedep, HO 0e3 HaJIuuus B HEM IUKJIa
OTPULIATEIBHOTO Beca:

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

e Auropurm ®Joiina-yopmesaa (Floyd-Warshell algorithm)

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

e Anroputm [eiikctps (Dijkstra’s algorithm)

18.

IIpounTaiiTe TeKCT U BbIOEPUTE OAUH NPABUJIbHBIH OTBET.

VYKaxure, Kako! U3 NMEPEYUCICHHBIX AJITOPUTMOB UCIIOIB3YETCS ISt
MOMCKA HaMKpaTYalIIero myTH MeX 1y BepIIMHAMH B3BEIIEHHOT0 Tpada
(OpHEHTHPOBAHHOTO MJIM HEOPUEHTUPOBAHHOTO), a TAKXKE JUISI TOMCKa
HaMKpPaT4aulIero MyTH KO BCEM BEpIIMHAM U3 HaYaJIbHOM, C TEM




OrpaHUYEHHUEM, YTO BeC pedep, COeNMHSIONINX BEpIINHBI rpada He
JIOJDKEH OBITh OTPHUIIATEILHBIM:
e Ilouck B mupuny (Breadth-first search, BFS)
e Anroputm ®noiina-Yopmemra (Floyd-Warshell algorithm)
e TIlouck B riyouny (Depth-first search, DFS)
o Auropurm Jleiikerpsol (Dijkstra’s algorithm)

19. | [IpounTaiiTe TeKCT U BHIOEPHUTE OUH NPABWILHBII OTBET.

VYkaxure, KaKoi U3 TePEUNCIICHHBIX aJITOPUTMOB UCTIOIB3YETCS IS
MOVCKAa MHHIMAJILHOTO OCTOBHOTO JiepeBa (minimum spanning tree,
MST).:

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

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

e Adaropurm [Ipuma (Prim’s algorithm)

e Auroputm [eiikerpsi (Dijkstra’s algorithm)

20. | [IpounTaiiTe TEKCT U BHIOEPHUTE OJJHH NMPABUJILHbBIH OTBET.

VKaKUTE, KAKOW M3 MEPEUNCICHHBIX aJITOPHTMOB IO3BOJISET MTOIYIUTh
CITUCOK MEPEHYMEPOBAHHBIX BEPIINH, TJI€ KaKIbIH €ro CIIeAYOIHi
aneMeHT (pedpo rpada) BeeT U3 BEPIIUHBI ¢ MEHBIIIUM HOMEPOM B
BEPILUHY C OOJIBIINM:

e Tomogornueckasi coprupoBka (Topological sorting)

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

e Agroputm IIpuma (Prim’s algorithm)

e Agroputm [eiikcrpsr (Dijkstra’s algorithm)

Kiroun npaBuiabHBIX OTBETOB Ha TecThl pa3mellieHbl B [Ipunoxenun 1 x PIT/I u Haxonpstes y
cneuuanuctos o YMP kadenpsl 41, 3amectuTens 3aBeAyromniero kaheapoit 1 pyKoBOAUTENS
00pa30BaTeNbHOI MPOrpaMMBl.

CucreMa OLIEHHBaHMS TECTOBBIX 3aJaHMil ITOKa3aHa B Tabaume 18.1
Tab6muna 18.1 — Cucrema OLlEHUBAHNS TECTOBBIX 3aJaHUN

Ne VYka3aHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHuA
(GasLbl, MOTYyYCHHBIC 32 BBIMOTHEHHE \
XapaKTepUCTHKA NPAaBUIBHOCTH OTBETA)
1 3aaHue 3aKpBITOTO THUIIA HA ITosnHOE coBIIaZICHNE C BEPHBIM OTBETOM

YCTaHOBJICHHE COOTBETCTBUS
CUMTAETCSl BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBHS
(TO3MILIMU U3 OTHOTO CTONOIa
BCPHO COIOCTAaBJICHBI C MO3ULIUAMUA
JPYTOro cTojoua)

onieHuBaercs 1 0aniom, HEBEpHBIN OTBET
i ero orcyrcrue — 0 6amioB (160
YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)

2 3agaHue 3aKphITOrO THIA Ha [TonHoE coBmaseHne ¢ BEpHbIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs 1 Oanmom, eciu JOMyIIeHb
MIOCJIEIOBATEIBHOCTH CUUTACTCS OIMOKH WJTH OTBET OTCYTCTBYET — 0
BEPHBIM, €CITU MPABWIILHO yKa3aHa | 0a/wioB (JIN0OO yKa3bIBACTCS «BEPHOM\
BCS MOCJIEI0BATEIBHOCTD ITU(DDP CHEBEPHOY)

3 3ananue komOuHUpoBaHHOTO THMA | [lomHOE coBMasieHne ¢ BEPHBIM OTBETOM

¢ BEIOOPOM OTHOTO BEPHOTO OTBETA
U3 YEThIpeX MPEeASIOKEHHbBIX U
000CHOBaHKEM BbIOOpaA CUUTAETCS
BEPHBIM, €CJIU MPaBUJIBHO YKa3aHa

orieHuBaercs 1 0aniom, HeBEpHBIN OTBET
Wi ero orcyrcrue — 0 6amioB (160
YKa3bIBAaeTCsl «BEPHO»\ «HEBEPHO))




udpa U NpuBeIeHbl KOHKPETHBIE
apryMeHTBbI, UCIIOJIb3yeMble IPU
BbIOOpE OTBETA

4 3ananne koMOMHUpoBaHHOTO TN | [lonHOE coBMajzieHne C BEPHBIM OTBETOM
C BBIOOPOM HECKOJIbKUX BapUaHTOB | OLleHHWBaeTcs 1 GayioM, eciid JOMYIIEHbI
OTBETA U3 MPEIJIOKECHHBIX U OMIMOKH WK OTBET OTCYTCTBYeT — 0
pPa3BEepHYTHIM 00OCHOBaHUEM 0amtoB (JIMOO yKa3bIBAETCS «BEPHOM\
BbIOOPA CUMTAETCS BEPHBIM, €CIIU «HEBEPHOY)
MPAaBUJIbHO YKa3aHbl HU(PHI U
NPUBEJICHBI KOHKPETHBIE
apryMEeHTBbI, UCIIOJIb3yeMble MPU
BbIOOPE OTBETOB

5 3aaHue OTKPBITOTO THIIA C [TpaBrIbHBII OTBET 32 3a7jaHKe

Pa3BEPHYTHIM OTBETOM CUUTAETCS
BEPHBIM, €CJIH OTBET COBIIAJIAET C
ATaJIOHHBIM IO COAECP/KAHUIO U
IIOJIHOTE

olieHMBaeTcs B 3 OaJuia, eciu JoIyIieHa
OJIHA OIKOKa \ HETOYHOCTH \ OTBET
NPaBUJIBHBIN, HO HE MOJIHBIN - 1 Ga,
eciu gomyieHo 6osee 1 ommbku \ oTBET
HETPaBUIbHBIH \ 0TBET OTCYTCTBYET — O
0as1oB (71100 YKa3hIBACTCS «BEPHONM\
«HEBEPHOY)

WHCTpyKIMs 110 BHIIOJHEHUIO TECTOBOTO 33JaHMsI HaX0AuTcs B Tabnuue 18.2.
Ta6muma 18.2 - UHCTpYKIUS 1O BHIOJHEHUIO TECTOBOTO 3a/IaHHs

No Twum 3aganus NucTpykius
1 3ananue 3aKkppIToro Tuna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHUE.
ycTaHOBJIEHHE cOOTBeTCTBUS | K Kax10i mo3unmu, 1aHHOH B JIEBOM CTOJIOILE,
1010EpUTE COOTBETCTBYIOILYIO MMO3UIINIO B
IIPaBOM CTOJIOLIE
2 3ananue 3akppiToro Tuna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBJICHHE MIOCJIE0BATEIBHOCTD
IIOCJIEI0BATEIbHOCTH 3anuIuTe COOTBETCTBYIOLIYIO
M0CJIE/I0BATENbHOCTh OYKB CJI€Ba HAlpaBo
3 3ananue komOuHUpoBaHHOrO | [IpounTaiiTe TEKCT, BEIOEPUTE NMPABUIBHBIN
TUIA C BBIOOPOM OJTHOTO OTBET U 3alMLINTE apTyMEHTHI,
BEPHOI'0 OTBETA U3 YETHIPEX | 0OOCHOBBIBAIOIIKE BEIOOP OTBETA
IIPEJI0KEHHBIX U
000CHOBaHHEM BBIOOpA
4 3ananue komOuHupoBaHHoro | I[IpounTaiiTe TeKCT, BEIOEPUTE MTPaBUIIbHbBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BapUAHThI OTBETA U 3alMILIUTE apIyMEHTHI,
BapHaHTOB OTBETA U3 000CHOBBIBAIOIINE BEIOOP OTBETOB
MPEJIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM
BBIOOpaA
5 3ajlaHue OTKPBITOrO THIIA C IIpounTaiiTe TEKCT U 3aIUIINTE Pa3BEPHYTHII

Pa3BCPHYTHIM OTBETOM

000CHOBAHHBIN OTBET

oOydeHus1, IpeCcTaBieHbl B Ta0muie 19.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXCsl 3a09HON (OPMBI




Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX padboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. MeTtoauveckue  MaTepUaibl,  ONPEACISIONUE  HPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYypY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00y4JaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue yKa3aHus i1 OOYYalOIUXCS IO OCBOCHHIO JIEKIIMOHHOTO
Marepuania.

OcHOBHOE Ha3HA4YEHUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe W SCHOE HU3NOKeHHEe ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIHMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalbHbIX Mpo0JeM AMCHUILIUHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JOCTH)KCHU HaydHOUM MbICH. B ydeOHOM mpoliecce JIEKIUs BBITOJHSET METOJA0JI0TUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMaMOHHYIO (QyHKIUU. JIeKus packpbpiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0O0jacTu 3HaHWS, €€ TPOOJEeMBbI, JaeT IENbHOE MPECTABICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUILTUHAMH.

[TmanupyeMble pe3yJabTaThl IPH OCBOCHUN 00YUYAOITUMHUCS JIEKIIMOHHOTO MAaTEpUaa;

— TOJy4eHHE COBPEMEHHBIX, IICJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINpPEAETseTCs eNIeBO YCTAaHOBKOW K KaXKJI0 KOHKPETHO! TEME;

— MOJIy4€HHUE OTbITa TBOPUECKON pabOTHI COBMECTHO C MPErnoaBaTesieM;

— pa3Butue NpPodEeCCHOHANBHO-ACIOBBIX  KayecTB, JIIOOBH K MpeaAMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOSIBJICHHE HEOOXOIMMOT0 HHTEpeca, HEOOXOIUMOTO ISl CAMOCTOSITEILHON padOTHI;

— TMOJy4Ye€HHE 3HAHMM O COBPEMEHHOM YpPOBHE pa3BUTHUS HAyKH U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUThCA METOJAWYECKH O0OpabaThiBaTh MaTepual (BBIACIATH TJIABHBIE MBICITH M
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSATH HUX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJy4e€HHUE TOYHOTO MOHUMAHHMS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JIeKUIMOHHBI MaTepuag MOXET CONPOBOXKIAThCA JAEMOHCTpAllMEed CIIAalIoB |
WCIIOJIb30BAaHUEM pPa3[aTOYHOT0 Marepuaja TIpH TPOBEIACHUH KOPOTKHUX JHUCKyCcCH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK I10 TUCIUTUINHE.

CTpyKTypa NpeaoCTaBICHH JISKIIMOHHOTO MaTepraia:

— HW3noxxeHne TeOpeTHUYECKUX BOIPOCOB, CBSI3AHHBIX C pACCMAaTPUBAEMON TEMOM.
— O06006mIeHNE U3TT0’)KEHHOTO MaTepHuaa.
— OTBeTHI Ha BO3HUKAFOIIIHME BOMPOCHI 110 TEME JICKITUH.

11.2. Metoauueckue yKa3aHus JUIsi 00YJaroIIUXCs TI0 YUYaCTHIO B CEMUHApax
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO.

11.3. Meroaudeckne ykazaHHs sl OOyYaroIIUXCS 1O MPOXOXKICHHIO MPAaKTHYECKUX
3aHATUN
Y4eOHBIM MJIAHOM HE TPETyCMOTPEHO.




11.4. Metoauyeckue yKa3aHUs MJisi OOYYaIONIMXCS IO BBITTOJIHCHHUIO J1IA0OPaTOPHBIX
pabor

B xoxe BeImonHeHUs 1abOpaTOpPHBIX pabOT OOYyYaIOMUNUCS JODKEH YIIYOWTh |
3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTepUCTUKON 00ydaromerocs.
BrimonHnenue mabopaTopHbIX padOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacueTHO-
AHAJIMTUYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUSITUH.

BreimonHenue mabopaTopHbIX pabOT OOydYaIOMUMCS SIBISIETCS HEOTHEMJIEMOW YacThiO
U3YYEHUS JUCIUIUIMHBIL, OMpeeNsseMoil y4eOHbIM IUIAaHOM, U OTHOCUTCS K CpPEICTBaM,
00ecreYnBarOIINM PEIICHNE CIICTYIOINUX OCHOBHBIX 3a7a4 00y4Jaroerocs:

— MNpUOOpETeHHWE HABBIKOB HCCIICOBAHMS TPOIECCOB, SIBICHHA W  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOM JUCIUIUIUHBL;

— 3aKpervieHue, Pa3BUTHE U JIETAIU3AlMS TCOPETUUYECKUX 3HAHWUM, MOTYyYEHHBIX HA
JCKIUSX;

— MOJIy4eHHEe HOBOW MH(pOpMAIUU MO NU3Y4aeMOl TUCHHUILINHE;

— T[pHOOpEeTeHHWE  HaBBIKOB  CaMOCTOSTENbHOM  paboTel ¢ 1abOpaTOPHBIM
000py/TI0BaHUEM U TPUOOPAMH.

3amanue U TpebOBaHUA K IPOBEAEHUIO 1a00PaTOPHBIX padoT

BapuanT 3ajmaHus 1o Kaxaod gabopaTOpHOH paboTe OOYYarONIUiiCs IOJIydaeT B
COOTBETCTBUU C HOMEpPOM B cHucCKe Tpymmbl. [lepen mpoBepeHHeM J1abopaTOpHOUW pPabOTHI
oOyuJaromemMycsi ClieJyeT BHUMATEIbHO O3HAKOMHUTBHCS C METOJUYECKUMH YKa3aHHSIMHU I10 ee
BBIITOJIHCHUIO. B COOTBCTCTBHUU C 3aJaHUECM 06y11a}01111/1171c;1 JOJIDKCH ITOATOTOBUTH HCO6XOI[I/IMBIG
JAHHBIC, TIOJIYYHUTh OT TMPENOAaBaTelisi JOMYCK K BBINOJHCHHIO J1a0OpaTOpHOM paboTHI,
BBIMIOJHUTh YKa3aHHYIO IOCJIEOBATEIbHOCTh JAECUCTBUM, MOIY4YUTHh TpeOyeMble pe3yJbTaThl,
0o(pOPMUTH M 3aIMUTUTH OTYET 110 JJaOOPaTOPHOI padoTe.

Crtpykrypa u hopMa oTueTa 0 1adopaTopHOM paboTe

Otyer o naboparopHOil paboTe MOMHKEH BKIOYaTh B Ce0s: TUTYJIBHBIA JIHCT,
bopMyIUPOBKY 3aJaHMsl, MAaTEeMAaTUYECKYI0 MOJENb, ajJrOpPUTM pEUICHHsS 3aJadyd, OINHCAHUE
Habopa TECTOB, pEaJu3YIOUIyl0 MPEACTABICHHBI aJrOpUTM MPOrpamMMmy, Ppe3yibTaTbl
TECTUPOBAHUSI TMPOTPaMMBbl, TMPUMEPHl pPabOThl MPOrPaMMBI, BBIBOABI 1O pe3ylbTaTaM
BEINIOJIHEHHOMN pa6OTI:vI, CIIMCOK UCITOJB30BAHHBIX NCTOYHHUKOB.

TpeboBanust k 0ohopMIEHUIO OTYETA O JIabopaTOpHOU paboTe

ITo xaxxmoit ynaboparopHOW paboTe BBIMOJHSAETCS OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
oQopmIIsieTcs B COOTBETCTBUU € 00paslioM, IpeacTaBieHHbIM Ha caiite ['YAIl (www.guap.ru) B
paszene HOPMATHBHOM JOKyMEHTAlMM JUisi ydeOHoro mporecca. TeKCToBble M rpaduyecKue
Marepuaibl  OQOPMIIIOTCS B COOTBETCTBUM C HOpPMaTUBHBIMU TpeOoBanusimu ['YAII
(Www.guap.ru), H3JIO)KEHHBIMM B pa3Jielle HOPMAaTUBHOM JOKyMEHTallMHM Uil Yy4eOHOro
mporecca.

11.5. Meroauyeckue ykazaHusl JUIsl OOYYalONIUXCS MO TMPOXOXKIACHUIO KypCOBOTO
MPOEKTUPOBAHHUS/BBITIOIHEHUSI KYPCOBOU pabOTHI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO.

11.6. Mertoauueckue ykazaHus UIsl OOYJAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUS] CaMOCTOSITENHFHOM PabOThI, 00yJarONTUiCs BBITOIHAET PaboOTy 1O
3aJJaHUI0O ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IpErojaBaTelis, HoO 0e3 ero HemocpeiaCTBEHHOTO
y4acTHsl.



Jlnst oOydvaronuxcsi 1Mo 3a04HOM ¢dopMe OOydeHHS, CaMOCTOATENbHas paboTa MOXKET
BKIIIOYATh B Ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTEIBLHONW paboThI, y oOydaromerocss GopMHpPYyeTcs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpEMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHWU W CHUCTEMAaTH3aIlMH MPUOOpPETACMBbIX 3HAHWH, 00ECIIEYMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, TOMOTaeT TOJYyYUTh HABBIKMA ITOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeTogudyeckuMl ~ MaTepualaMH,  HAMpaBISIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yYaroIUXCs SBISIOTCSL:

—  y4eOHO-METOAMYECKUI MaTeprall Mo JUCIUTUINHE;

— METOJMYECKUE YKa3aHUS 1O BBITOJHEHUIO KOHTPOJBHBIX paboT (sl 00yJarommxcs
1o 3a049HOU (hopme oOydeHHs).

11.7. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETOo
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOJb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIIEMOTO B TEUCHHE CEMECTpa C IICJIbI0 OIEHUBAHUS XOJa OCBOCHUS
TUCIHIIINHEL

Texymuii KOHTPOJb JTUCIHUIUIMHBI OCYIICCTBISICTCS C Y4YETOM CBOCBPEMEHHOCTH,
MOJIHOTHI U KAa4eCTBA BBIMTOJIHEHUS JIAOOPATOPHBIX padOT, COOTBETCTBHUSI O(OPMIICHUS OTYETOB
HOpMaTUBHBIM TpeOoBaHusaM ['Y All, mpaBHIIbHOCTH OTBETOB HAa BOIPOCHI, a TAKXKE aKTUBHOCTHU
Ha JIEKIIUOHHBIX 3aHITUIX.

Pe3ynbTaTthl TEKyIIero KOHTPOJIS YCIEBAEMOCTH YUYUTBHIBAIOTCS TMPHU TPOBEICHUH
MIPOMEKYTOUHOM aTTECTallMM Hapsly ¢ OTBETaMM Ha 3K3aMEHAI[MOHHBIE BOIMPOCHI, TOCKOIbKY
OTpaXXaroT C(OPMUPOBAHHOCTH TMEPEUUCIICHHBIX B TaOMUIle | KOMIIETECHIIMH C TOYKH 3PCHUS
MPUOOPETEHHBIX YMEHUIN 1 HABBIKOB.

11.8. Metoauueckue ykazaHus i OOYYarOLUIUXCS MO MPOXOXKIECHHIO MPOMEXKYTOUHOM
aTTEeCTallUU.

IIpomexxyrounass  artectanust  oOyyaroIMXcCs — NpeAycMaTpuBaeT  OILCHMBAaHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/bTaTOB 00y4YeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opMa OLIEHKM 3HAaHUH, MOJYYEHHBIX OO0ydJarolUMcs B THpolecce
M3YYEHHUS BCEW NUCUUIUIMHBI WIN €€ 4aCcTH, HaBBIKOB CAMOCTOATEIbHOW paboThl, CIOCOOHOCTH
IPUMEHATh MX Ul PEIICHHs NPAKTUYECKUX 3aJad. ODK3aMeH, Kak IpPaBUJIO, MPOBOIUTCS B
Nepuoj; SK3aMEHAIlMOHHOW CECCHMM W 3aBEpIIAeTCsl aTTECTAllMOHHOM OIIEHKOM «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOY.

JUig  ycremHoro MpoXOKJAEHUSI MNPOMEXKYTOUHOW aTrTecTanud B (opMe HK3aMeHa
oOyyaroImuiicss JIOJKeH MPOAEMOHCTPUPOBATH COOTBETCTBHE KPUTEPUSAM OLCHKH YPOBHS
chopMUPOBAaHHOCTH KOMITeTeHIIMI (Tabnuua 14), a TakKe BBITIOJIHHUTH, BBUIOKUTH OTYETHI B
JUYHBIA KaOMHET M YCIEUIHO 3aIlUTUTh He MeHee 65% naboparopHbix paboT. Ha ouenky
OTJIMYHO MOTYT IPETEHJOBATh TOJBKO T€ CTYAEHTHI, KOTOpPhlE Ha TMPOTSKEHUU CeMecTpa
BBINOJIHSIM KOMAHAHBIM TMPOEKT, CAAIM Bce JIabopaTopHble pabOThl M MOIYYWIH B CyMMeE
MUHUMYM 85% OT MakCHUMaJbHO BO3MOKHOTO KojuuecTBa OamioB U umeroT 90% mocemenuit
JIEKLIUH.

Cucrema OIICHOK NpHU TMPOBEACHUM TNPOMEXKYTOUHOW arrecTanuu (opMupyercs B
COOTBETCTBUM ¢ TpeboBaHusIMHU [1010XKeHUA «O TeKyIieM KOHTPOJe yCIIeBaeMOCTH U
IPOMEXYTOUHOM arrectanuu odyyaromuxcs 'Y All, ocBauBaromux o6pa3oBareabHbIe
IPOTPaMMBbI BBICILIET0 00pa30BaHU».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




