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AHHOTaNIMA

JlucuuiuinHa «AJNTOPUTMBI M CTPYKTYpPHI JIaHHBIX» BXOJHUT B 00pa3oBaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHoctd  09.03.03  «llpuknannas wuHpopmaTukay HampaBieHHOCTH «[IpuknagHas
nH(popmaTuka B nHGOpMaoHHOH cheper. ucuummmna peanmmnsyercs kadenpoit «Ned 1.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

YK-2 «CrnocobGeH ompenensaTh Kpyr 3ajad B paMKax ITOCTaBJICHHOHW 1€MW W BBIOMpaTh
ONTUMAJIbHBIE CIOCOOBI UX PEUICHHUs, UCXOJS U3 JCHCTBYIOIIMX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOINEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B TPOPECCUOHATILHOM 1A TETbHOCTH

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

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieayromue (OpMbl OpraHU3aliH
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS PaboTa 00yJaromIerocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO0mas TpyAOEMKOCTh OCBOEHUS AMCLUMILIMHBI COCTaBIsAET 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE

1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

- [lonyuyenue cTyneHTaMi HEOOXOAUMBIX 3HAHUN U HABBIKOB B 00JIACTH Pa3IUYHBIX
(dbopM opraHmu3aIyy JaHHBIX B IpOrpaMMax U METOJIOB UX 00pabOTKHU B pa3IMYHBIX KJIacCax
3ajady;

- [lony4enue cTyneHTaMH HEOOXOAMMBIX HABBIKOB OLICHUBAHUSI BPEMEHHON M €eMKOCTHOM
CJIOKHOCTHU M3Yy4aeMBIX aJITOPUTMOB U CTPYKTYP JaHHBIX.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOUIUICS JOKEH 00J1aaTh CIeNYIOIUMU
KOMIETSHIMSIMU WM UX YacTaMHu. KoMneTeHIMy U MHAUKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabiuue 1.

Ta6ymmma 1 — I[lepeyeHb KOMITETEHIIMIA ¥ MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUEC MHHUKATOpAa

KOMITETCHIINH KOMITCTCHIINH JTOCTHOKCHHS] KOMIIETEHITUN

YK-2 Cnocoben
OTIPENIETISATh KPYT
3a71a4 B paMKax VYK-2.V¥.3 ymeTs BbABUTATh
IIOCTaBJICHHOM LIEJI | aJIbTEPHATUBHBIE BAPUAHTHI JEHCTBUMN C
U BBIOUpATh 1[eJIbI0 BBIOOpA ONTUMAJIBLHBIX CIIOCOO0B
ONTUMAaJIbHBIC pelieHus 3a1a4, B TOM YUCJIE C ITOMOIIIBIO

YHuBepcaabHbIe
CIIOCOOBI MX U (ppOBBIX CPEACTB

KOMITETCHIINH

peumicHus, UCXOd U3

YK-2.B.2 Bnajsiets HaBBIKaMHu BbIOOpa

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

JIEHCTBYIOLIUX ONTUMAJIILHOTO CIIOCO0a PelIeHHs 3a/1a4 C
MIPaBOBBIX HOPM, Y4€TOM MMEIOIUXCS YCIOBUM, PECYPCOB U
MUMEIOIIUXCA OTpaHUYEHUM

pecypcoB u

OrpaHUYECHUN

OIIK-1 Cnocoben

MPUMEHSATD

ectectBeHHOHayuHble | OI1K-1.3.1 3HaTh OCHOBBI MaTEMaTHKH,

U O0ILENH)KEHEPHBIE
3HAHMUSI, METO/IbI
MaTeMaTUIeCKOTro
aHaJIM3a u
MOJICTTUPOBAHHS,
TEOPETHYECKOTO U
AKCTIEPUMEHTAILHOTO
UCCIIC/IOBAHUS B
npodeccuoHaNBHOMI
JIeSITEIIbHOCTH

(bU3UKH, BBIYUCIUTEIBHON TEXHUKU U
IPOrpaMMHUPOBAHUS

OIIK-1.¥.1 ymers pemars cTaHAapTHBIE
npodeccuoHanbHbIE 3a/1a4H C
IIPUMEHEHUEM E€CTECTBEHHOHAYUYHBIX U
OOLIEMH)KEHEPHBIX 3HAaHUH, METOJIOB
MaTEMaTUYECKOT 0 aHaIN3a U
MOJIETTUPOBAHUS

2. Mecro nuctuIuIHHEL B cTpykType OI1

I[I/ICL[I/IHJ'II/IHa MOXET 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/IO6peTeHHBIX 06yqa101u1/1M1/1c51
IMpU U3YUCHUU CIICAYIOINX JUCHUIIIINH:

— «Mudopmartukay,

— «OCHOBBI IPOTPAMMHPOBAHUS Y,
3HaHus, TIONyYeHHBbIE TPU U3YUYEHWU MaTepuaia MaHHOW IHUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BAaTbCA IMPU U3YUCHUHN APYTUX JUCHUIIINH:
— «Texnomorun pazpabdotku [10»,




— «[IporpamMmMHast UHKEHEPUSY,
— «IIpOeKTHBIN MPAKTUKYM,
— TexHoa0rHHM NPOrpaMMHUPOBAHUS.

3. O0BeM U TPYIAOEMKOCTh JUCIUTUINHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYJAO0EMKOCTH TI0 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Ta6ymmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITNHBI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyuecKkoil n0020moeKu
AyoumopHuie 3aHamus, BCEro Jac. 20 20
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
naboparopusie padbotsl (JIP), (dac) 10 10
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
sK3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 115 115
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacmnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3eiaM U BUJaM 3aHSITHIM.
Pa3nensl, TeMbl AUCHUIIITNHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIMHBL, UX TPYAOEMKOCTh

Pasiesnbl, TEMbI UCIIUTLTHHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (dac) (qac)
Cemectp 3
Paznen 1. Anroput™ u cTpykTypa naHHbeIX. OCHOBHBIE 2 2 15
OIpeieIICHHsI
Pasznen 2. CTpyKTypbI JaHHBIX 2 25
Paszen 3. CoptupoBka 2 2 20
Paznen 4. ITonck 2 2 25
Paznen 5. ['padsr 2 2 30
HUroro B cemectpe: 10 10 115
Htoro 10 0 10 0 115

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTcs B  HEMOCPEJICTBEHHOM  BBIIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBA3aHHBIX C  Oya;ymei
pohecCuOHATBEHON e TENbHOCTHIO.




4.2. CopaepkaHue pas3iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Conep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep pazaena

Hazsanwne u COACPpIKAaHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATHH

1

Paznmen 1. Anroput™ u cTpyKTypa naHHbIX. OCHOBHBIE ONPEIEICHUS
Tema 1.1. AnropuT™ U CIIOCOOBI €TI0 MTPEACTABICHUS

Tema 1.2. Berancourenbaas (BpeMeHHas ) CIIOKHOCTD aropuTMa
Tema 1.3. CTpyKTyphI 1 aOCTPAKTHBIC TUITBI JAHHBIX
IIpedycmompena unmepaxmusnas (hopma npogeoeHus.

3aHAMUSL: TeKYUsl ¢ OeMOHCmpayuel caaildo8(kooa npumepos).

Pasnen 2. CTpyKTypbl JaHHBIX

Tewma 2.1. Maccus (Array)

Tema 2.2. Crincok (List)

Tema 2.2.1. OQHOCBSI3HBIA CITHCOK

Tema 2.2.2. JIBYCBSA3HBIH CIIUCOK

Tema 2.2.3. KoabueBoil ciucok

Tema 2.3. Xom-tabmuma (Hash table)

Tema 2.4. MuoxecTBO (Set)

Tema 2.5. Crek (Stack)

Tewma 2.6. Ouepens (Queue)

Tema 2.7. lepeso (Tree)

Tewma 2.7.1. JIBonuHoe aepeBo mowncka (Binary Search Tree)
Tema 2.7.2. Kpacuo-ueproe nepeBo (Red-black tree)

Tewma 2.7.3. ABJI-nepeBo (AVL-tree)

Tema 2.7.4. llpedukcuoe nepeBo (Trie)

Tewma 2.8. Kyua (Heap)

IIpedycmompena unmepaxmusnas (hopma npogeoeHus.
3auAMUsL: AeKyus ¢ 0eMoHcmpayuell ciatoos(kood npumepos).

Pasnen 3. CoptupoBka

Tewma 3.1. CoptupoBka my3sipskoM (Bubble sort)

Tema 3.2. CoptupoBka nepememmBanuem (Cocktail sort)
Tema 3.3. Copruporka pacueckoii (Comb sort)

Tema 3.4. 'HoMbs copTupoBka (Gnome sort)

Tewma 3.5. CoptupoBka noacuerom (Counting sort)

Tewma 3.6. CoptupoBka BcTaBkamu (Insertion sort)

Tema 3.7. CoptupoBka Bei0opom (Selection sort)

Tewma 3.8. beictpast coprupoBka (Quick sort)

Tema 3.9. Coptuposka ciustarem (Merge sort)

Tewma 3.10. [lupamunansras coptuposka (Heap sort)
Tema 3.11. Copruposka no ocHoBanuto (Radix sort)
IIpedycmompena unmepakmusHas @popma npogeoenus
3aHAMULL: AeKYUusl ¢ OeMOHCmpayuel caaiidos(kooa npumepos).

Pasnen 4. ITonck

Tewma 4.1. JIuneiinsiii mouck (Linear search)

Tewma 4.2. bunapnsiit mouck (Binary search)

Tewma 4.3. Ilouck ®@ubonayun (Fibonacci search)

Tewma 4.4. Uarepnonsuuonnsiid nouck (Interpolation search)
Tema 4.5. Cxkaukoo0pasublii mouck (Jump search)

Tema 4.6. Beictpsiit BeI0Op (Quickselect)

Tewma 4.7. Tponunsiii nouck (Ternary search)
IIpedycmompena unmepakmusHas @popma npogeoeHus
3aHAMUSL: eKYusl ¢ 0eMoHCcmpayuel cialidos(kooa npumepos).

Paznen 5. I'padnt
Tewma 5.1 Onpenenenue rpada




Tema 5.1. CnocoOsl ipeacTaBneHus rpada

Tema 5.1.1. MaTpuiia CMEXHOCTH

Tema 5.1.2. Criucok cMeXHOCTH

Tema 5.1.3. Yo ncnons3oBars?

Tema 5.1.4. Peanuzanus rpada Ha OCHOBE CIIMCKA CMEKHOCTH
Tema 5.2. TTouck B mupuny (Breadth-first search, BFS)

Tema 5.3. Tlouck B riryouny (Depth-first search, DFS)

Tema 5.4. Anroputm etikctpsl (Dijkstra’s algorithm)

Tewma 5.5. Anroputm ®@opra-bennmmana (Bellman-Ford algorithm)
Tema 5.6. Anroputm ®noiina-Yopmesia (Floyd-Warshell algorithm)
Tewma 5.7. Anroputum [Ipuma (Prim’s algorithm)

Tewma 5.8. Tononorudeckas coptuposka (Topological sorting)
IIpedycmompena unmepaxmusnas (hopma npogeoeHus.

3auaAmMuUsL: AeKyusi ¢ deMoHcmpayuetl ciatoos(kooda npumepos).

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudyeckue 3aHATHS U UX TPYJO0EMKOCTb

Ne
n/o

Templ MpakTU4ECKUX
3aHATHI

N3 aux No
@opMBI IPAKTUYECKUX | TpymOeMKOCTh, |IPAaKTUYECKOH |pa3zeiia
3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIuIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux Ne
No Hayverosanue 1aBopaTOPHEX paboT TpynoeMKocTb, | TPaKTUYECKOW | pa3aena
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 3
1 | OmucaHue anroputMa ¢ UCIOIBE30BaHUEM OJIOK-CXEM H 2 2 1
TICEBIOKOIA
2 CTpyKTypHI JaHHBIX: MACCHB, CIIHCOK, XEII-Ta0JInIa, 2 2 1,2
MHOECTBO, CTEK

3 AJNTOPUTMEI COPTHPOBKHU 2 2 1,3

4 ANTOPUTMBI TIOUCKA 2 2 1,34

5 Anroput™mbl Ha rpadax 2 2 1,25

Bcero 10

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.




Tabymmma 7 — Buasl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrostensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
60 60
nucuuriabl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTponbubie pabotsl 3a0uHiKOB (KP3) 10 10
IToaroroBka K MpoOMeEXyTOYHOU
25 25
arrectaruu (I1A)
Bceero: 115 115

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YYArOMIMXCS TTO TUCITUTUIAHE (MOTYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MMeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

KommaectBo
3K3EMIUISIPOB
U gll_ngjlli)/ec bubnuorpaduueckas ccpuika i 61215pn(1;1$e1<e
AJIEKTPOHHBIX
9K3EMIUISIPOB)
Y-49 Yepubiies, C. A. BeneHue B sS3bIK 5

nporpamMupoBanus Python : yaeGHO-
meroanueckoe rmocodue / C. A.
UYepnoiues ; C.-Ilerep6. roc. yH-T
a’poKocM. ipudopocTpoeHust. - CaHKT-
[etepOypr : U3n-Bo ['YAIL 2023. - 236
c.

https://book.ru/book/949701

Uepnspimes C.A. AJITopuTMBI U
CTPYKTYpHI JaHHBIX Ha Python: yue6HOE
nocodwue // Mocksa: KHOPYC, 2023. -
328 c. - (bakanaspuar) - ISBN: 978-5-
406-11683-8

https://znanium.com/catalog/product/1057212

benos, B. B. AnropuT™ms! 11 CTPYKTYpHI
nIaHHBIX : yueOHuk / B. B. benos, B. 1.
YucraxoBa. - MockBa KVYPC
HUHOPA-M,

2020. - 240 c. - (bakanaBpwuar). - ISBN
978-




5-906818-25-6.

https://znanium.com/catalog/product/1230215 | Koamaes, B. . CrpykTypsl
AIITOPUTMBI

00paboTKH JaHHBIX : ydyeOHOe mocodue /
B.A.

Konmaes. — MockBa : PHUOP
UH®PA-M,

2021, — 296 c¢. — (Beicmee
o0paszoBaHHe:

Bakanaspuar). —
www.dx.doi.org/10.12737/2833. - ISBN
978-

5-369-01264-2.

7. IlepeyeHb AMEKTPOHHBIX 00OpPa30BaATEIbHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTu «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuuma 9 — IlepedyeHb SJIEKTPOHHBIX O0pA30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJEKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue
https://urait.ru/ O6pasoBarensHas mardopma FOpaiir
http://lib.guap.ru/ bubmmorexa I'YAII
https://znanium.com/ DJIeKTpOHHO-ONOIMOTE A cucTeMa Znanium
https://book.ru DnekTpoHHO-OMbMoTEeUHast cuctema book.ru

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne i/ HammMmenoBanme
1 Python 3.11

2 Anaconda3

3 PyCharm Community Edition

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuite 11.

Tabmuna 11— Ilepeuenb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuma 12 — CoctaB MaTepHallbHO-TEXHUIECKOH 0a3hl




No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

MynbTuMeauiiHas JIEKIUOHHAS ay IUTOPUS

BeruucnurensHas 1aboparopust 52-19, 52-17, 52-15

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JS TPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
0o0yJaromuxcs Mo AUCHUTIIMHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIH

Buza npomMexyTo4HOM aTTecTalluu IIepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH

Crmcok BOITPOCOB K 3K3aMCHY,

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu onieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETECHITHIH

OrieHKa KOMITETEHITUN

5-0ayuipHad mIKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
(Ga4uTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIPABIICHNUS;

— yMesio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
M0 CYHIECTBY M3Jaraer ero, OINUpasCh Ha 3HAHMS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BJIAJICET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— MCIIBITBIBAET 3aTPyJHEHHUS B IMPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKU U
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYIUPYET BHIBOJIOB M 000OIIICHHUIA.

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJILHBIC 3a/I1aHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne mi/mm [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Koz
UHMKaTopa

1. Urto Takoe O-00Jb1110€ U JIJIS1 YeTO OHO UCIIOJIB3YETCs? YK-2.V.3
[TpuBeauTe KnaccUpUKAUIO BPEMEHHON CIOKHOCTH OIIK-1.3.1
QJITOPUTMOB

2. Uro Takoe cTpykTypa gaHHbIX? UTO Takoe aOCTpaKTHBIN TUIT VK-2.B.2
JAaHHBIX U 3aueM OH HyxkeH? [IpuBenure npumepsl OIIK-1.V.1
a0CTPaKTHBIX TUIIOB JIAHHBIX U CTPYKTYp JaHHBIX.

3. B 4yeMm oTamuue cTpyKTyphl JaHHBIX OT a0CTPAKTHOTO THIIA OIIK-1.3.1
JNaHHbIX? Onepalius ¢ Kako BPEMEHHOU CIIOKHOCTBIO OIIK-1.Y.1
BeIMonHUTCS ObIcTpee: O(n), O(n2), O(log2 n), O(1)?
[Touemy?

4, Uro Takoe MaccuB (Array)? Kakue TUIIbI MacCUBOB YK-2.B.2
cyuiectBytoT? Kakas BpeMeHHasl CJI0KHOCTb OIepalui, YK-2.V.3
COBEpIIAEMbIX HaJl MACCUBAMU? OIIK-1.Y.1

S. Uro Takoe Cnucok (List)? Kakue y ciuckoB CyIIECTBYIOT VK-2.B.2
ocHOBHbIe ocobeHHocTn? Kakue Tunsl ciuckoB cymectByor? | YK-2.V.3
Yem onm oTinuarorcs? B uem oTnmume crcka ot Maccupa? OIIK-1.V.1
Kakas BpeMeHHas1 CJI0KHOCTb ONepaluii, COBEPIIAEMBIX HaJl OIIK-1.3.1
cucKkamu?

6. Uro Takoe Xomr-rabnuna (Hash table)? Kakue y atoit VK-2.B.2
CTPYKTYphI JaHHBIX OCHOBHBIE 0coOeHHOCTH? Kakas YK-2.V.3
BPEMEHHAs CII0KHOCTB OIepalui, COBEPIIAEMbIX HaJl X3III- OIIK-1.V.1
Tabuuuen? OIlK-1.3.1

7. Yro Takoe MHoxecTBO (Set)? Kakue y 3Toi CTpYKTYpbl VK-2.B.2
JAaHHBIX OCHOBHBIE ocobenHocTu? Kakas BpeMeHHas YK-2.V.3
CJIOKHOCTB OIlE€palyii, COBEpLIAEMbIX HaJl MHOKECTBOM? OIIK-1.V.1

OIlK-1.3.1

8. Yro takoe Crek (Stack)? Kakue y 3Toit cTpyKTyphl JaHHBIX VK-2.B.2
OCHOBHBIE 0coOeHHOCTH? Ha ocHOBE KakuXx CTpyKTyp AaHHBIX | YK-2.V.3
MO’KHO peanu3oBaTh crek? Kakas BpeMeHHas CI0KHOCTh OIIK-1.V.1
OINepalnii, COBEpIIAEMBbIX HaJl CTEKOM? OIIK-1.3.1

9. Uro Takoe Ouepens (Queue)? Kakue y 3T0# CTpYKTYpBI VK-2.B.2
JTAaHHBIX OCHOBHBIE ocobeHHocTu? Ha ocHoBe Kakux cTpykTyp | YK-2.V.3
JAHHBIX MOXHO peajan30BaTh odepeab? Kakas BpeMeHHas OIIK-1.V.1
CJIO’KHOCTh OMEpalui, COBEpIIAEMbIX HaJl ouepenbo? B yem OIIK-1.3.1
OTJIMYHE CTEKA OT ouepenn?

10. Uro Takoe [lepeso (Tree)? Kakue y aToit ctpykTypsl JanHbix | YK-2.B.2
ocHOBHbIE ocoOeHHocTH? Kakue TUIIBI iepeBbeB Bbl 3HaeTe? YK-2.¥.3




Urto Takoe kopeHb aepeBa? Y3en? Kakue BUIbI y3710B Bbl

OIIK-1.V.1

3HAETE U B YEM UX OTJINYHE? OIIK-1.3.1

11. Kaxk oprann3oBaHo XpaHEHHE Y3JI0B B CTPYKTYpPE JaHHBIX VK-2.B.2
JlBonuHoe nepeBo noucka (Binary Search Tree)? Kak YK-2.V.3
nobasisieTcst HOBBIHM y3en B [IBondnoe nepeBo noucka (Binary | OIIK-1.V.1
Search Tree)? Kak npousBonutcs yaaienue ysia B ;sonddom | OITK-1.3.1
nepese noucka? Kak B JBOMYHOM JIEpEBE MTOMCKA
OCYILECTBIIsICTCA onepanus noucka ysna? Kakas BpemeHHas
CJIOKHOCTB OIlepalyii, COBEpLIAEMbIX HaJl IBOUYHBIM JEPEBOM
noucka? B ueM HeJ0CTaTKHU IBOMYHOIO iepeBa MouckKa?

12. UYro takoe Kpacno-uepnoe nepeso (Red-black tree)? Kakuey | YK-2.B.2
3TOM CTPYKTYPHI JaHHBIX OCHOBHBIC ocoOeHHOCTH? 1o kakum | YK-2.V.3
IIpaBWJIaM IIPOU3BOJUTCS paCKpallliBaHUE KPACHO-YEPHOTO OIIK-1.V.1
nepea? Kak nmpousBoauTcs 100aBiIeHHUE HOBOTO y3Jia B OIIK-1.3.1
KpacHo-yepHoe epeBo? Kak npousBoauTcs yJaneHue ys3ia B
KpacHO-uepHOM JepeBe? Kak B KpacHO-uepHOM JiepeBe
OCYILIECTBIISIETCS onepanus noucka ysna? Jlis yero
IPUMEHSETCA Ollepaliys IOBOPOTA Ha JIEpPEeBE U KaK OHa
peannzyercs? Kakasi BpeMeHHas CJI0)KHOCTb OIEpalnid,

COBEpIIAEMbIX HaJl KpACHO-UYEPHBIM JepeBOM?

13. UYro Takoe ABJI-nepeBo (AVL-tree)? Kakue y atoit VK-2.B.2
CTPYKTYpBI JAHHBIX OCHOBHBIE 0cOOeHHOCTH? B ueM otnuune | YK-2.V.3
ABJI-nepesa ot KpacHo-uepHoro nepea? Kak npousBogutcs | OIIK-1.V.1
nobasienue HoBoro y3ia B ABJI-nepeBe? Kak npousBogurcs | OIIK-1.3.1
ynanenue y3na B ABJI-nepese? Kak B ABJI-nepese
OCYIIECTBIsETCS onepanus noucka ysna? Kak peannsoBana
oneparus O0anancupoBku B ABJI-nepese? Kakast BpemeHHast
CJIOKHOCTB olepanuii, copepmaemsix Hax ABJI-nepeBom?

14. UYro Taxoe [Ipepukcuoe nepeso (Trie)? B uem ero ornuune ot | YK-2.B.2
apyrux aepeBbeB? Kak npousBoaurcs 106aBIeHre HOBOTO YK-2.¥V.3
y371a B nipedukcHoe epeBo? Kak mponu3BoaUTCS yaaneHne OIIK-1.V¥.1
y3na B npedukcHoM nepeBe? Kak B mpedukcHOM JiepeBe OIIK-1.3.1
OCYILIECTBIISIETCS Onepanus noucka no kimouy? Kakas
BpPEMEHHAsI CJI0KHOCTh OIEpalliii, COBEPIIAEMBIX HaJl
pePUKCHBIM JepeBOM?

15. Yro takoe Kyua (Heap)? Ha ocHOBe kakoii CTPyKTYpbI VK-2.B.2
naHHBIX OHa peanusyerca? Kakue tumsl kyd cymectByior? B | YVK-2.V.3
4yeM ux pasnnuue? [1o kakuM nmpaBuiiaM IIpOU3BOIUTCS OIIK-1.V.1
COTIOCTAaBIICHUE y371a JiepeBa dieMeHTy maccuBa B kyue? Kak | OIIK-1.3.1
MIPOU3BOIUTCS T0OaBIEHHE HOBOIO 3JieMeHTa B Kyuy? Kak
MIPOU3BOJUTCS yaJeHue ieMeHTa u3 Kyun? Kakas
BpPEMEHHAsI CJI0KHOCTh ONEpalliii, COBEPIIAEMBIX HaJ Ky4eil?

16. Yo Takoe copTupoBKa Koyekuuu? [l yero ona VK-2.B.2
ucnonb3yercs? Kakux Bu10oB ObIBaeT COPTUPOBKA? VK-2.¥.3
[Iepeuncinte anropuTMbl COPTUPOBKHM KAKUE BbI 3HAECTE. OIIK-1.V.1

OIIK-1.3.1

17. Kaxk ocymectBnsiercs CoptupoBka my3sippkoMm (Bubble sort)? | YK-2.B.2
Kakast BpeMeHHas1 CI0’KHOCTb COPTUPOBKH ITy3bIPHKOM B OIIK-1.V.1
XyJIIEM, CPETHEM U JTy4dlIeM cirydae?

18. Kak ocymectisiercst CopTupoBKa rnepemMeninBaHieM VK-2.B.2
(Cocktail sort)? Kakast BpeMeHHast CII0)KHOCTb COPTHPOBKH OIIK-1.V.1

NEPpCMCIIMBAHUECM B XyJIIEM, CPEAHCM U JIYUIICM cnyqae?




19. Kak ocymectBnsercss Coptupoka pacueckoid (Comb sort)? VK-2.B.2
Kakas BpeMeHHas CI0KHOCTh COPTUPOBKHU PACYECKOM B OIIK-1.V.1
XYAIIEM, CPEHEM U JyULIEM ciaydae?

20. Kak ocymectsisercs 'HoMbst coprupoBka (Gnome sort)? YK-2.B.2
Kaxkas BpeMeHHast CII0’)KHOCTb THOMBEH COPTUPOBKU B OIIK-1.V.1
XYALIEM, CPEHEM U JIy4dlIeM cilyyae?

21. Kak ocymectsisiercst CoptupoBka nojacuerom (Counting VK-2.B.2
sort)? Kakast BpeMeHHas CJIO)KHOCTh COPTUPOBKH mojacuerom B | OIIK-1.V.1
XYAIIEM, CPETHEM U JyULIEM ciayyae?

22. Kaxk ocymectBnsiercs CoptupoBka BcraBkamu (Insertion sort)? | YK-2.B.2
Kaxkas BpeMeHHas1 CII0)KHOCTb COPTUPOBKU BCTaBKaMU B OIIK-1.V.1
XYALIEM, CPEHEM U JIy4YlIeM cilyyae?

23. Kak ocymectsisiercst CoptupoBka Beioopom (Selection sort)? | YK-2.B.2
Kaxkast BpeMeHHasl CJI0)KHOCTh COPTUPOBKH BEIOOPOM B OIIK-1.VY.1
XYJIIEM, CPETHEM U JYUIIEM ciayyae?

24, Kak ocymectisiercst beictpast coptuposka (Quick sort)? YK-2.B.2
Kakas BpeMeHHas ClI0KHOCTh OBICTPON COPTUPOBKHU B OIIK-1.V.1
XYALIEM, CPETHEM U JIyUlIeM ciiyyae?

25. Kaxk ocymectBnsiercss CoptupoBka cinusinuem (Merge sort)? VYK-2.B.2
Kaxkas BpeMeHHast CJI0)KHOCTb COPTUPOBKH CIIMSIHUEM B OIIK-1.V¥.1
XYJIIEM, CPETHEM U JYUIIEM ciayyae?

26. Kaxk ocymectensiercs [lupamunansuas coptupoBka (Heap VYK-2.B.2
sort)? Kakast BpeMeHHasi CII0KHOCTh MUPAMUAATBEHOM OIIK-1.V¥.1
COPTUPOBKH B XY/IIEM, CPETHEM U JIyUlIEM ciayyae?

217. Kak ocymectBisiercs CoptupoBka 1o ocHoBanuio (Radix VK-2.B.2
sort)? Kakast BpeMeHHasi CJI0KHOCTb COPTUPOBKH I10 OIIK-1.V.1
OCHOBAHHIO B XY/ILIIEM, CPEAHEM M JIydIlleM ciayyae?

28. Kaxk ocymiectBisiercst tuHeiinbii mouck (Linear search)? YK-2.B.2
Kakas BpeMeHHasl CJI0KHOCTb y TMHEHHOIO IOUCKA B OIIK-1.V.1
XYJIIIEM, CPETHEM U Jy4IIeM ciayyae?

29. Kak ocymectBisercst OuHapHblii ouck (Binary search)? VK-2.B.2
Kakas BpeMeHHas cloKHOCTh y OMHapHOTo noucka B xyameM, | OIIK-1.V.1
CpeAHEM M Jy4llleM ciyyae?

30. Kak ocymectisiercs mouck @ubdonauuu (Fibonacci search)? | YK-2.B.2
Kakas BpeMeHHas1 CJI0KHOCTh Yy nmoucka @uboHau4u B OIIK-1.V.1
XYJIIEM, CPETHEM U JTy4IIeM ciayyae?

31. Kak ocymecTBisieTcss HHTEPIOISLUOHHBIN TOMCK VK-2.B.2
(Interpolation search)? Kakas BpemeHHast CJI0)KHOCTb y OIIK-1.V.1
MHTEPHOJAIMOHHOIO MOKCKA B XYALIEM, CPETHEM U JIyUIlIeM
ciyqae?

32. Kak ocymecTBisercs: ckaukooOpasHblii mouck (Jump search)? | YK-2.B.2
Kaxkast BpeMeHHast CII0)KHOCTh Y CKaYKOOOPa3HOTO TIOVCKA B OIIK-1.V.1
XYALIEM, CPETHEM U JIYUIIeM ciiyyae?

33. Kak ocymectBisercs ObicTpblit BBIOOD (Quickselect)? Kakas | YK-2.B.2
BpPEMEHHasl CJI0’KHOCTh Y ObICTPOro BbIOOpA B XY/ALLIEM, OIIK-1.V.1
CPEHEM M JIy4llIeM caydae?

34. Kak ocymectisiercst tponunslii nmouck (Ternary search)? VK-2.B.2
Kaxkas BpeMeHHasl CI0KHOCTh y TPOUYHOTO Ioucka B xyamem, | OIIK-1.V.1
CpPEIHEM U JIy4IlIeM ciiydae?

35. UYro takoe rpa¢? Kakue y Hero ocodenHoctu? Uro takoe VK-2.B.2
pedpo? Kakue pasnoBugHocTu rpadoB Bel 3HaeTe? Kakue YK-2.V.3
CYIIECTBYIOT ciocoObl npeacTaBiaeHus rpada npu Hanucanuu | OIIK-1.Y.1




npwioxeHnit? B yem ux paznunune? Korpa mydie OIIK-1.3.1
KCIMOJIb30BaTh MaTpuily cmexkHoctu? Koraa yyrie
HCI0JIb30BAaTh CIIMCOK CMEXHOCTHU?

36. B ueM oTiiMune OpHEHTHPOBAHHOTO B3BEIIEHHOTO Tpada ot VK-2.B.2
HEOPHEHTUPOBAHHOTO B3BemeHHoro? Kakue cioco6s! ooxona | OIIK-1.V.1
rpada BeI 3HaeTe? B yem ux paznmuuune?

37. Kaxk peanu3zoBan u aJig 4yero ucnosib3yercst aroputm novcka | YK-2.B.2
B mupuny (Breadth-first search, BFS)? Kakas Bpemennast OIIK-1.V¥.1
CJIO’KHOCTB TIOMCKA B IIUPUHY B XyALIEM, CPEAHEM U JTyUIlIEeM
ciydae?

38. Kak peanu3oBaH u JUIsl 4eTo UCHOJIB3yeTCs anroput™ noucka | YK-2.B.2
B rnyouny (Depth-first search, DFS)? Kakas Bpemennas OIIK-1.V¥.1
CJIO’KHOCTB TIOMCKA B IIIyOUHY B XYAIIEM, CPETHEM U JIydIlIeM
ciydae?

39. Kak peann3oBaH u 7151 4eTO UCTIOIB3YETCS alTOPUTM YK-2.B.2
Heiixctpel (Dijkstra’s algorithm)? Kakas Bpemennas YK-2.V.3
CJIOKHOCTb JITOpUTMA J[eHKCTpBI B XyIIEM, CPEIHEM U OIIK-1.V.1
Jy4lIeM ciaydae? OIIK-1.3.1

40. Kak peanuszoBan u juig yero ucnonb3yercs anroput™ ®@opupa- | YK-2.B.2
bennmana (Bellman-Ford algorithm)? Kakast Bpemennas YK-2.Y.3
cioxHocTh anroputma dopaa-bennmana B xyamewm, cpeaaem | OIIK-1.Y.1
U JIydluem ciydae? OIIK-1.3.1

41. Kaxk peanuzoBan u aiis yero ucnosb3yercs anroputm Omnoiina- | YK-2.B.2
Yopmenna (Floyd-Warshell algorithm)? Kakas Bpemennas YK-2.V.3
CI0KHOCTh anroput™ma diokina-Yopuemia B XyIeM, OIIK-1.V¥.1
CPEIHEM U JIy4lIeM caydae? OIIK-1.3.1

42. Kak peannzoBan u i yero ucnonb3yercs anroputm [lpuma | YK-2.B.2
(Prim’s algorithm)? Kakas BpemeHHas cinokHOCTh anroputma | YK-2.V.3
[Ipuma B Xynuiem, CpeiHEM U JIydlIeM cirydae? OIIK-1.V.1

OIlK-1.3.1

43. Kak peanuszoBana u 11 4ero ucrosp3yercs tonosnorunueckas | YK-2.B.2
coptupoBka (Topological sorting)? Kakast BpemenHas YK-2.V.3
CJIOKHOCTB TOIOJIOTUYECKOM COPTUPOBKY B Xyauem, cpenaeM | OIIK-1.Y.1
U JIydiem ciy4dae? OIlK-1.3.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera HHIKATOPA

Y4eOHbIM NJIAHOM HE IPESYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KypCOBOM pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — IlepeyeHs TeM Juisi KYpCOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Ne n/mt .
KypCOBOl pabOThI
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
Bomnpocel st mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHMUS

npeJIcTaBIeHbI B Ta0nwuie 18.




Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOPA

1.

I[MpounTaiiTe TEKCT U BbIOEPUTE OJIMH NMPABUJILHBIN OTBET.

Br16epuTe npaBuiIbHBINA BapUaHT ONPEEIICHNS aIrOpUTMa!

® [0CJIe0BATEJbHOCTH AeCTBUM, Heo0XoauMas IS
AOCTHKEHHUSI ONPEAEJCHHOr0 pe3yabTaTa WIH PpPelIeHUus
3aga4m

® [I0CJIEIOBATEIILHOCTD JEUCTBUI

® HECBSI3HAS MEXKIY COOOU MOCIEA0BATEIHLHOCTh ACHCTBHIA,
HeoOxouMast 1Sl JOCTHXKEHUS OTPEIENIEHHOT0 pe3ysibTaTa in
peLIEHHMS 3a1a4d HEKOTOpast

IIpounTaiiTe TEKCT M BhIOEPHUTE MPABUJIbHbIE OTBETHI.

YKaxuTe, KAKUMH CIIOCOOaMH MOYKHO OITHMCATh aJITOPUTM:
baok-cxema

IlceBaoxon

UML-munarpamma

CTUXOTBOpEHHE

IIpouunTaiiTe TEKCT M YCTAHOBHUTE MOCJIEI0BATEIbHOCTD
3anummTe COOTBETCTBYIOLIYIO NOC/IEI0BATEIbHOCTH OYKB CJIeBa
HAIPaBo.

Pacrionoxwure cieayromnye BpeMEeHHBIE CII0KHOCTH aJITOPUTMOB B
MOPSAKE YBENUYCHUS X dPPEKTHBHOCTH:

A - Dkcnoneniuanbubie: O(2")

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

B - Kagpatuunsie: O(n?)

I' - Jlorapupmuueckue: O(log2 n)

N1 - Cybnuneitasie: O(n*d)

E - JIuneitnsie: O(n)

ABBEJI

IIpounTaiiTe TEKCT U BhIOEPHUTE MPABUJIbLHbIE OTBETHI.

VYkaxuTe, Kakue U3 MePEeUUCICHHBIX CTPYKTYP JIaHHBIX OTHOCSITCS K
abCTpaKTHBIM TUTIAM JIaHHBIX, T.€. MOTYT UMETh OJJUH UHTEpdEIC U
MHOKECTBO pEATM3aLIHil:

Crek

Maccus

Choucox

AcCCOIMATUBHBIA MacCHB

HquHTaﬁTe TEKCT U Bblﬁepl/lTe NNpaBUWJIbHbLIC OTBETLI.

YKaxure BUAbl BDEMEHHOU CIIOKHOCTHU OINEPALUM CTPYKTYP JaHHBIX:
Xyaumumi

Jlyummit

Menuannsrit

e (CpenHeKBaApaTUYHBIN

YK-2.¥.3

IIpounTaiiTe TeKCT U BbIOEPUTE OAUH NPABUJIbHBIH OTBET.

VK-2.B.2




YkaxuTe, Kakasi U3 IPUBEICHHBIX CTPYKTYpP JTaHHBIX paboTaeT mo
npuniuny «I[locaexuuii Boren, nepsbiit Boimen» (LIFO; Last In, First

Out):
e Crek
e QOuepenb

e Xbomr-rabmuna
o KoubneBoll Ciucok

7. | IIpounTaiiTe TEKCT U BHIOEPHUTE OJJHH NPABUJILHbBIH OTBET.
VYkaxute, Kakasi U3 MPUBEICHHBIX CTPYKTYp AaHHBIX paboTaeT mno
npuHiuny «[lepseiii Bomren, nepssiit Boimem» (FIFO; First In, First
Out):

e Crek

e QOuepennb

e Xomi-rabnuna

e KoibneBol CIucok

8. | IIpounTaiiTe TEKCT U BHIOEPHUTE OJIHH NMPABUJILHbBIH OTBET.
VYKaxurte, Kakyro CTPYKTYPY JIaHHBIX CJIEyET UCIOIb30BaTh JJIs
XpaHEeHHS JaHHBIX B (OpPMATE «KITIOY:3HAYCHHUEN:

e Crex

e Cnucok

e MHoxecTBO

e Xdm-radanna

9. | IpoyuTaiiTe TEKCT M BbIOEPHUTE OMH NPABUILHBIN OTBET.
VYkaxuTe, KaKyto CTPYKTYpY JaHHBIX CIEAYEeT UCIOIb30BaTh, KOI/1a BaM
HYK€H OBICTPBII TOCTYI K HAauOOJbIIEMY UM HANMEHBIIIEMY JIEeMEHTY

e Kyua
e AVL-nepeBo
e Cnucok
e Xom-rabnuna
10. | IIpounTaiiTe TeKCT M BbIOEPHTE OUH NPABHJILHBII OTBeT.
[lepen BaMu CTOUT 3a7ja4a HAUTH PIEMEHT B KoJuiekuuu. Kakyro
oTepaluio K Hell Hy)KHO IPUMEHHUTh, TIepe]] Ha4yaIoM IOHCKa:
e Hopmanmm3zanus
e CoprupoBKka
e [Ilowuck
e VYIUIOTHEHUE
11. | ITpounTaiiTe TEKCT M BbIOEPUTE OTMH MPABUJILHBIH OTBET. OIIK-1.3.1

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

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)
e O(n*d)

e OMm)

12.

IIpouuTaiiTe TeKCT M BbIOEPHUTE OJMH NPABWJIbLHbIN OTBET.

VKaxuTe 3a Kakoe BPCM: BBIIIOJIHUTCA q)YHKI_II/ISI, IpUBCACHHAA B
CJICAYIOIIEM KOJC:

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.

IIpounTaiiTe TeKcT 1 BbIOEpUTE OAUH NPABUJIbHBIH OTBET.

VYKakuTe 3a Kakoe BpeMs BBIIIOJTHUTCS (PYHKIIMS, IPUBEICHHAS B
CJIEYIOLIEM KOJ€E:

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

o@2"

O(n log2 n)
0O(n?)
O(log2 n)




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

14.

IIpouyuTaiiTe TeKCT M BbIOEPUTE OJMH NPABWJIbLHbIN OTBET.

VkaxuTe 3a KaKkoe BPEMA BBIIIOJTHUTCA (bYHKHI/IH, IIPpUBCACHHAA B
CJICAYIOIEM KOJC:

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

o@2"

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

15.

IIpoyuTaiiTe TeKCT M BbIOEPUTE OJJMH NPABWIbHBIN OTBET.

VKaxure 3a Kakoe BPCM: BBIIIOJIHUTCA q)YHKI_II/ISI, IpUBCACHHAA B
CJICAYIOIEM KOC:

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

o@2"

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

16.

IIpounTaiiTe TekcT M BbIOEPUTE NPABUIbHbIE OTBETHI.

YKa)KI/ITe, KaKHe€ U3 MCPCUYNUCICHHBIX aJITOPUTMOB UCTIOJIB3YIOTCS JIS

MOKCKA MYTH C KpaTJaiiiel ATMHON B HEB3BEIIEHHOM rpade:
e [Ilouck B mupuny (Breadth-first search, BFS)
e Anroputm ®noiina-Yopmemta (Floyd-Warshell algorithm)
e Ilouck B rayouny (Depth-first search, DFS)
e Auroputm [eiikcrpsr (Dijkstra’s algorithm)

17.

IIpounTaiiTe TEKCT U BbIOEPUTE OAMH NPABUJIbLHBIN OTBET.

OIIK-1.V.1




VKaXuTe, KaKOW U3 MEPEUUCICHHBIX aJITOPUTMOB HCIIONb3YETCS IS
HaxXOKJICHUS KpaTUalInX MyTeil MeK1y BCEMH MTapaMy BEPIIMH BO
B3BEIICHHOM rpade, UMEIOLIMM KaK ITOJIOKUTEIbHBIN, TaK 1
OTpHIIATEIBbHBII Bec pedep, HO 0e3 HaJIM4Ks B HEM LKA
OTPHIIATEIBHOTO Beca:

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

e Aaropurm ®aoiina-Yopmemna (Floyd-Warshell algorithm)

e [louck B riyouny (Depth-first search, DFS)

e Auropurm [eiikerpsr (Dijkstra’s algorithm)

18.

IIpouyuTaiiTe TeKCT M BbIOEPHUTE OJMH NPABWJIbLHbII OTBET.

VYKaKuTe, KaKOW U3 MEPEUUCIICHHBIX aJTOPUTMOB HCIIONb3YETCS IS
MOMCKa HAUKpaTYaHIero IMyTH MEXy BEpIIMHAME B3BEIICHHOTO rpada
(OpHEHTHPOBAHHOTO WIIH HCOPHEHTHPOBAHHOTO), & TAKXKE IS TOUCKA
HAaWKpaTYaHIIero MyTH KO BCEM BEPILIMHAM M3 HAYaJIbHOMU, C TEM
OrpaHUYEHUEM, YTO BeC pedep, COeNMHSAIOINX BEPUIMHBI I'pada HE
JOJDKEH OBITh OTPHLIATEIEHBIM:

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

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

e [louck B riyouny (Depth-first search, DFS)

e Aaropurm [eiikcrpsl (Dijkstra’s algorithm)

19.

IIpouyuTaiiTe TeKCT M BbIOEPHUTE OJMH NPABWJIbHbII OTBET.

VYkaxuTe, KaKoi U3 TePEUNCIICHHBIX aJITOPUTMOB UCTIONB3YETCS IS
MOMCKa MUHUMAJILHOTO OCTOBHOTO JiepeBa (minimum spanning tree,
MST).:

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

e Auroputm ®noiina-Yopuenna (Floyd-Warshell algorithm)

e Aaropurm [Ipuma (Prim’s algorithm)

e Auroputm [eiikerpsr (Dijkstra’s algorithm)

20.

IIpouuTaiiTe TeKcT 1 BbIOEpUTE OAUH NPABUJIbHBIH OTBET.

YKa)KI/ITe, KakoHu U3 NEPCUHUCIICHHBIX AJITOPUTMOB IMO3BOJIACT IMMOJIYYHUTH
CIMCOK TIEPEHYMEPOBAHHBIX BEPIIHH, TJI€ KK €0 CIIC YOI
aneMeHT (pebpo rpada) BeneT u3 BEPIIUHBI C MEHBIITUM HOMEPOM B
BEPIIUHY C OOJIBIINM:

e Tonosornueckas copruposka (Topological sorting)

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

e Ausroputm [Ipuma (Prim’s algorithm)

e Auroputm [eiikerpsr (Dijkstra’s algorithm)

Kirroun npaBUIIBHBIX OTBETOB Ha TECTHI pa3MeleHsl B [Ipunoxennn 1 x PII/] n Haxonares y
cneunanuctos o YMP kadenpsl 41, 3amectutens 3aBeyroniero kadeapoit 1 pyKoBOIUTENs
00pa3oBaTeNbHOI MPOrpaMMBl.

Cucrema OLlIEHMBAHMS TECTOBLIX 3aJaHUM IToKa3aHa B Tabiuie 18.1
Tab6muna 18.1 — Cucrema OLIEHUBAHNS TECTOBBIX 3aJaHUN

Ne

VYka3aHus 0 OLICHUBAHUIO Pesynprar onieHMBaHuA
(Gasutbl, TOTyYSHHBIE 32 BBITOJIHEHUE \
XapaKTepUCTHKA MPAaBUILHOCTH OTBETA)




3aaHue 3aKpBITOTO THUIIA HA
YCTaHOBJICHHE COOTBETCTBHS
CUNTAETCs BEPHBIM, €CITH
YCTaHOBJICHBI BCE COOTBETCTBUS
(TIO3MIIMU U3 OJTHOTO CTONIOIA
BEPHO COIOCTABJICHBI C MO3UIUAMH
JPyroro cTojoua)

ITomHOE COBIMAACHUEC C BECPHBIM OTBETOM
orieHuBaeTcs 1 6anIoM, HEBEpHBINH OTBET
Wi ero orcyrcrue — 0 6amioB (160
YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)

2 3aaHue 3aKpbITOrO TUIA Ha [TonHOE coBIIaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE onieHuBaercs | 6ayuiom, eciy JONyIIeHbI
H0CJIEI0BATEIbHOCTH CUUTAETCS OLIMOKH WK OTBET OTCYTCTBYeT — 0
BEPHBIM, €CITU MIPABUIIBHO yKa3aHa | OaJutoB (JIMOO yKa3bIBaeTCS «BEPHOM\
BCs1 IIOCJIEZIOBATENILHOCTD LIU(P «HEBEPHOY)

3 3ananne koMOMHUpoBaHHOTO TUNa | [lonHOE coBmageHne ¢ BEpHBIM OTBETOM
C BBIOOPOM OZIHOTO BEPHOI'O OTBETA | OLEHHBAeTcs 1 6amioM, HeBEepHBIN OTBET
U3 YETBIPEX NPEJIOKEHHBIX U uiu ero orcyrcraue — 0 6aos (1100
000CHOBaHHMEM BbIOOpA CUMTACTCS | YKA3bIBACTCS «BEPHOM\ «HEBEPHOY)
BEPHBIM, €CIIU IIPABUIILHO YKa3aHa
udpa U NpuBeIeHbl KOHKPETHbIE
apryMeHTbI, UCII0JIb3yEeMbIE ITPU
BBIOOpE OTBETA

4 3ananue komOuHUpoBaHHOrO THNa | [lomHOE coBnaseHne ¢ BEpHBIM OTBETOM
C BBIOOPOM HECKOJIBKMX BapUaHTOB | OLeHHBaeTcs 1 6amioM, eciiu 1OMmyIeHbl
OTBETA U3 MPEAJIOKEHHBIX U OMMOKH WK OTBET OTCYTCTBYeT — 0
pa3BepHYTHIM 000CHOBaHUEM 0ayutoB (OO YKA3BIBACTCS «BEPHONM
BbIOOpA CUMTAETCS BEPHBIM, €CIIN «HEBEPHOY)

NPaBUIBHO YKa3aHbl HUPPHI U
IIPUBE/IEHBI KOHKPETHBIE
apryMeHTBI, HCII0JIb3yEMBIE ITPU
BbIOOPE OTBETOB
5 3alaHue OTKPBITOTO THUIIA C ITpaBHIIBHBIN OTBET 3a 3a7jaHKE

Pa3BEPHYTHIM OTBETOM CUUTAETCA
BEPHBIM, €CJIH OTBET COBIIAJIAET C
ATaJIOHHBIM IO COJICPKAHUIO U
MIOJHOTE

olieHMBaeTcs B 3 Oaiia, eciiy A0MyIieHa
oJ1Ha OIIMOKa \ HETOYHOCTH \ OTBET
IIPaBWJIbHBIN, HO HE OJIHBIN - 1 Oai,
eciu JomyiieHo 6onee 1 ommoOku \ oTBEeT
HETPaBUIbHBEIH \ 0TBET OTCYTCTBYET — O
0ayutoB (OO YKA3BIBACTCS «BEPHONM
CHEBEPHOY)

WHCTpyKIMs 10 BHIIOJHEHUIO TECTOBOTO 33aHMsI HaX0auTcs B Tabnuue 18.2.
Tabnuua 18.2 - UHCTpyKIIKS IO BBIITOJHEHHUIO TECTOBOTO 33 IaHMsI

Ne Tun 3ananns NHcTpykuus
1 3amanue 3aKppIToro Tuna Ha | [IpounTtaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE.
ycTaHOBJIEHHE COOTBeTCTBUS | K Kax 10 mo3unmu, 1aHHOH B JIEBOM CTOJIOILE,
o0EepUTE COOTBETCTBYIOLIYIO MO3UILIMIO B
IIPaBOM CTOJIO1IE
2 3amanue 3aKkpbeITOoro Thna Ha | [IpounTtaiiTe TEKCT M YCTAaHOBUTE

YCTAHOBJICHHUC
IIOCJICA0BATCIBbHOCTU

MOCJIEI0BATEIbHOCTh
3anummTe COOTBETCTBYIOIIYIO
MOCIIE0BATEHHOCTh OYKB CII€Ba HAMIPABO




3 3ananue koMOuHUpoBaHHOTO | IIpounTaiiTe TEKCT, BRIOEPUTE MPABUILHBIN
THITa C BEIOOPOM OJTHOTO OTBET U 3alHUIINTE apPTYMEHTHI,

BEPHOTO OTBETA U3 YETHIPEX | 0OOCHOBBIBAIOIINE BBIOOP OTBETA
IPEeII0KEHHBIX U
000CHOBaHHEM BbIOOpA

4 3ananue komOuHupoBanHoro | [IpouunTaiiTe TekcT, BbIOEPHUTE MIPaBUIIbHBIE
THUIIA C BHIOOPOM HECKOJIBKHUX | BApUAHTHI OTBETA U 3aMUILIUTE apTyMEHTHI,
BapHaHTOB OTBETA U3 000CHOBBIBAIOIIUE BHIOOP OTBETOB

MPEAJIOKEHHBIX U
pa3BepHYTHIM 0OOCHOBAaHUEM

BBIOOpA
5 3amaHne OTKPBITOTO TUTIA C [TpounTaiiTe TEKCT M 3aIMIITUTE Pa3BEPHYTHIN
pa3BepHYTHIM OTBETOM 000CHOBAaHHBIN OTBET

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO JAMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PabOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT
1 CTpyKTyphl JaHHBIX: O4Y€pEb, IEPEBO, Kyda
10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  MPOUEAYPbl  OICHUBAHUS

UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHMS KOMIIETEHIIMH, COIEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadueHune cOBpEMEHHOM JeKUuU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(GOpPMAIMIO MO TEME, & B OCBOCHHUHU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIs pacKpbIBaeT NOHATUIHBIN amnmapar
KOHKPETHOW 0o0yiacTH 3HaHuUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWM, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENoJaBaTeIeM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsIBJIEHHE HEOOXOMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PabOTHI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAECNSTH TIJIaBHbIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOIO NOHUMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.




JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  ClAiiIoB U
WCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga MpH MPOBENCHUU KOPOTKUX IUCKycCUU 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaia:

— H3noxeHune TeOPEeTHUECKUX BOIPOCOB, CBA3AHHBIX C pACCMAaTPUBAEMON TEMOM.

— O06006meHre U3TI0’)KEHHOT'O MaTepuaa.

—  OTBeThl Ha BO3HUKAIOIIIME BOMPOCHI I10 TEME JICKITUH.

11.2. Meroanueckue yKazaHus JUIsi 00y4arouXcs 10 Y4aCcTHIO B CEMUHapax
VY4eOHbIM MJIaHOM HE IPEIYCMOTPEHO.

11.3. Metoau4ueckue ykazaHUs Uisi OOYYAIOIIUXCS TO TPOXOXKIACHUIO MPAKTUYECKUX
3aHITUU
VY4eOHBIM IJITAHOM HE MPETyCMOTPEHO.

11.4. Metonuueckue yka3aHusl A7 OOY4YalOIIMXCS MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xope BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJDKEH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIJIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW 0O0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoeinonHenue n1abopaTopHbIX pabOT 00ydaroOIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHMs] JUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHUE CIEAYIONUX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
U3y4aeMbIX B PAMKAax JJaHHOW JUCIUIUIHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JIeTalu3alusl TEOPEeTHMUYECKUX 3HAHHWM, MOJIyYeHHBIX Ha
JEKITHSIX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

Bapuantr 3amanus mo kaxmoil jabopaTopHoit pabore oOydaroniuiics mojydaer B
COOTBETCTBUM C HOMEpPOM B cmucke rpynnsl. Ilepex mpoBeneHueMm J1abopaTopHOW pabOTHI
oOyyaromemMycsi ClieayeT BHUMATEIbHO O3HAKOMHUTHCS C METOJMYECKUMH YKa3aHHUSIMHU II0 €€
BBITOJIHEHHIO. B COOTBETCTBUY ¢ 3a7aHneM 00y4aroMics JOKEH MOArOTOBUTh HEOOXOANMBbIe
JaHHble, TMOJYYUTh OT TMpenojaBareist JOMYCK K BBIIOJHEHUIO J1a0opaTOpHON paboThL,
BBINOJIHUTh YKA3aHHYIO IOCJIEIOBATEIbHOCTh JACHCTBHM, MOJY4UTh TpeOyemble pe3yibTaThl,
0(OPMUTH U 3aIUTUTH OTYET MO JJaOOpaTopHOH padoTe.

Crpykrypa u dhopMa oTyeTa 0 1abopaTopHOW paboTe

Otuer o mnabopaTopHOW paboTe [ODKEH BKIIOYATh B Ce0S: TUTYIBHBIN JIHCT,
(GOpMYIMPOBKY 3aJaHMsI, MAaTEeMAaTHYECKYI0 MOJEIb, aJITOPUTM pEIICHHS 3ajadd, OIUCAHHE
Habopa TECTOB, pEaTU3YIOU[yI0 TMPEACTABICHHBI aQITOPUTM TMPOTPaMMy, Pe3yIbTaThl
TECTUPOBAHUS TPOTPAMMBI, TPUMEPHI PadOTHI MPOTPAMMBI, BBIBOJBI 110 pe3yJibTaTaM
BBITIOJTHEHHON pa0OThI, CIIMCOK UCTIOIh30BAaHHBIX HCTOYHUKOB.




TpeboBanus k ohopMIIEHUIO OTYETa 0 JJabopaTopHOU paboTe

ITo xaxxmoit aboparopHOW paboTe BBIMOJHSACTCS OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
odopmIIIeTCS B COOTBETCTBUH C 00pa3IioM, peacTaBiieHHpIM Ha caiite ['YAIT (www.guap.ru) B
paszene HOPMATHBHOM JOKyMEHTAlMH Juisi ydeOHoro mporecca. TekcToBele M rpadudeckue
MaTepuaibl OQOPMIIIOTCS B COOTBETCTBMM C HOpMaTUBHbIMH TpeOoBaHusimu ['YAII
(Www.guap.ru), HU3JIOKCHHBIMH B pa3lielieé HOPMATUBHOM JOKYMEHTAlMM Ui Y4eOHOTo
nporecca.

11.5. Metoauueckue ykazaHUs [Uid OOy4aloOIMXCA M0 MPOXOXKIACHUIO KypCOBOTO
IPOCKTHPOBAHUS/BBIMIOIHEHHUS KypCOBOW PaOOTHI
VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

11.6. Mertoauueckue ykazaHus JUIsl OOYYAIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOMN
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIbBHYIO paldoTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSTEIIEHON paboThl, y oOydaromierocst (GhopMuUpyeTcs
enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEPUOJ OOYUYEHHs, TIOMOTACT IOJYYUTh HABBIKH TOBBINICHHS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILINHE;

3aganne u TpeOoBaHUs K KOHTPOJILHON paboTe

BapuanTt 3amaHus mo KOHTPOIBHOM paboTe 00yJaroIuiics MOJIy4aeT B COOTBETCTBUU C
HOMEpPOM B cHHCKe Tpymmbl. [lepen mpoBeneHWEM KOHTPOJBHOW padOThl 00ydaromeMycs
ClelyeT BHHUMATEIbHO O3HAKOMHUTBHCS C METOJUYECKHMMH YKa3aHHMSIMH 1O €€ BBINMOJIHEHHIO. B
COOTBETCTBUH C 33JIaHUEM OOYJAFOIIUNCS JTOJDKEH BBITIOJIHUTH YKa3aHHYIO TIOCIIEI0BATEIIBHOCTh
NENCTBUH, MONY4UTh TpeOyeMbIe pe3yinbTaThl, 0QOPMHUTH OTYET.

CrpykTypa u dhopma oTyeTa [0 KOHTPOJILHOU paboTe

OTyer MAOMKEH BKIOYaTh B Ce0s: TUTYIbHBIM JHCT, (OPMYJIHUPOBKY 3a/laHusl,
MaTeMaTHYeCKyl0 MOJeNb, aJrOpUTM pELIeHHs 3aJadyd, OINHcaHue Habopa TecToB,
peaNu3yIOIyl0 IPEACTABICHHBIA  QITOPUTM  INPOTPaMMY, pe3yJbTaTbl  TECTHUPOBAHUS
IporpaMMbl, IpUMEpPbI PabOThl MPOrPaMMbl, BBIBOBI 110 pE3yIbTaTaM BBIIOJHEHHOW PabOTHI,
CIIMCOK HCIIOJIb30BAHHBIX HICTOYHUKOB.

TpeboBanust k 0hopMIIEHUIO OTYETA 110 KOHTPOJILHOM paboTe

Ilo kOHTpoNBHOW pPabOTE KaXIbIM OOYYAIOIIMMCS BBIOJHSETCS OTICIBHBIA OTYET.
TutynbHBIN TUCT 0QOPMIISETCS B COOTBETCTBUU € 00pa3lioM, IpeCTaBlIeHHbIM Ha caiite I'Y AIl
(Www.guap.ru) B pasjiesie HOpMaTUBHON TOKYMEHTALUH JUIsd y4eOHOro mporecca. TeKCTOBbIe U
rpaduueckue marepuanbl OoQOPMISIOTCS B COOTBETCTBUM C HOPMATHBHBIMU TpeOOBaHUSMU
['VAIT (www.guap.ru), U3JI0)KEHHBIMH B pa3ziejie HOPMATUBHOW JTOKYMEHTALUU Ui y4eOHOTo
nporecca




11.7. Metoauyeckue yKazaHUsA i1 OOYYarOIIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMATPUBAECT KOHTPOJb KavyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
JIACITUILINHEI.

Texkymuil KOHTPOJIb JUCLHUILIMHBI OCYIIECTBIACTCS C YYE€TOM CBOEBPEMEHHOCTH,
MOJIHOTHI M Ka4eCTBa BBIMIOJIHEHHUS JTAOOPATOPHBIX PadOT, COOTBETCTBUS O(DOPMIICHUS OTYETOB
HOpMaTUBHBIM TpeboBaHusM ['Y All, npaBUIIBHOCTH OTBETOB HA BOIIPOCHI, a TAK)KE aKTUBHOCTU
Ha JEKIMOHHBIX 3aHITHSIX.

11.8. Metoauyeckue yka3zaHus il OOy4YarOUIUXCs MO MPOXOXKICHUIO MPOMEKYTOYHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— 9K3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIECcce
W3YYCHHUS BCEH TUCIUIUIMHBI VI €€ YacTH, HABBIKOB CAMOCTOSITEIILHOW pabOThI, CIOCOOHOCTH
NPUMEHSTh HMX JUIS PEIICHHUS MPAKTUYCCKUX 3aJad. DJK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
nepuoj, SK3aMEHAIIMOHHOW CECCHMM W 3aBEPIIAeTCSl AaTTECTAIlHOHHOM OIICHKOW «OTIMYHOY,
«XOPOIII0Y», «YAOBIECTBOPUTEIHHOY, KHCYIOBICTBOPUTEIHLHOY.

Jlis  ycremrHoro MpOXOXKICHUS MPOMEKYTOYHOW arTectanud B (opMe IK3aMeHa
0oOyJaromuiicss JOHKEH MPOJIEMOHCTPUPOBATh COOTBETCTBUE KPHUTCPUSAM OIICHKH YPOBHS
c(hOpMUPOBAHHOCTH KOMMeTeHIH (Tabnuua 14), a Takke BBIIOIHUTH, BBUIOKUTH OTYETHI B
JUYHBIN KAOMHET M YCIENTHO 3alIUTHTh He MeHee 65% abopaTopHbIX padoT.

Cucrema OIICHOK NpHU TMPOBEACHUM TMPOMEKYTOUHOW arrectanuu (opMupyercs B
COOTBETCTBUU ¢ TpeboBanusiMu «[lolo)keHHE O TEKyIIeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM aTTecTalMu CTyAeHTOB U acnupantoB [YAII, oOydaromuxcs 1o
00pa3zoBaTeNbHBIM ITPOrpaMMaM BBICIIIETO 00pPa30BAHUSY.



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

Ionmuce
3aB.

kadempoit




