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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. OIIK-1 OIIK-1.1 3HaeT OCHOBBI |3HAHM#A: 3HAECT AITOPUTMBI U CTPYKTYPbI JaHHBIX JJIs1
Cnocoben MaTeMaTUKH, PU3UKH, 00pabOTKH CIMCKOB, 1€PEBLEB, TPa(OB; METOABI
MPUMEHSATD BBIUMCIIUTEIbHOU IIOMCKA U COPTUPOBKU JaHHBIX
€CTECTBEHHOHAY |TEXHUKHU U yMeHus:
YHBIE U IPOrPaMMHUPOBAHUS. HABBIKH:
obmenmxenepH |OIIK-1.2 YMeer pemiate |3Hanus:
BIC SHaHNA, CTaHapTHERIC yMeHHs1: YMeeT pelaTh npodeccuoHanbHble 3ajaui
METOMBI npoQeccuoHabHbIE myTeM pa3padoTKu 3(PPEKTUBHBIX AJITOPUTMOB,
MAaTEMAaTHUYCCKOT [3aga49u C IPUMCHCHUEM CTPYKTYP JAHHBIX U IPOIpaMM Ha OCHOBE
O aHajiu3a u C€CTCCTBCHHOHAYYHbIX U 06H_ICI/IH)KeHepHI>IX 3HAHUN
MOJEIINPOBAHU, | 0011Ie-NHKEHEPHBIX HABBIKH:
TEOPETUYECKOrO (3HAHUI, METO/I0B
u MaTeMaTUYECKOI 0
JKCIIEPUMEHTAIIb [aHATIN3a U
HOTO MOJIEJIMPOBAHUS
uccaenosanus B |OIIK-1.3 MmeeT HaBbIKKM |3HAHUSNA:
IpoQECCUOHAb |TEOPETUIECKOTO yMeHHs:
HOH IKCIICPUMEHTAIBHOTO HaBbIKM: VIMeeT HaBBIKM 11O TECTUPOBAHUIO U
JACATCIIBHOCTH HCCIIeIOBAHUS 00BEKTOB OTJIJIKE MPOTPAMMHBIX HpI/IJ'IO)KeHI/II\/'I
npodeccuoHaNbHOM
JeSITEJIbHOCTH.
2. OIIK-3 OIIK-3.1 3naer 3HAHUs: 3HAET CPEJCTBA PEUICHMS 3a/1a4
Cnocoben MPUHIINIIBI, METOJIbI U npodecCHOHATBHOM 1eSTENbHOCTH Ha OCHOBE MTONUCKA
pelars CPEICTBA PELICHUS MH(pOpMalLlMU B UHTEPHETE U 3IEKTPOHHBIX
CTaH/IapTHbIE CTaH/apTHBIX 3a/1a4 OoubIroTeKax
3a1auu npodeccuoHaIbHON YMEHHs:
npodeccuoHanb |1eATEIbHOCTH Ha OCHOBE |HABBIKH:
HOH UH(POPMALIMOHHOM U
JesTeNIbHOCTH  [Oubnuorpaduyeckoit
Ha OCHOBE KYJIBTYPBI C
MH(OPMALIMOHH |IPUMEHEHHEM
ol 1 UH(POPMAIMOHHO-
oubmmorpaduie |KOMMYHUKAITHOHHBIX

CKOH KYJIbTYpBI
C IPUMEHEHUEM
UH(POPMALIMOHH
0_

TEXHOJIOTHH U C yueToM
OCHOBHBIX TpeOOBaHUI1
UH(POPMALIMOHHOM
0e301aCHOCTH




kommyHuKanuoH [OIK-3.2 YMeer pemiars |3HaHUSA:

HBIX TEXHOJIOTUH CTaHJapTHBIC 3a1a9U YMEHHUS: VYMmeer pelarh CTaHIapTHBIE
1 € y4eTOM npodeccHoHaIbHON npodecCHOHANLHBIC 3a/1a4l HA OCHOBE KPUTHYECKOTO
OCHOBHBIX JAEATEIPHOCTH Ha OCHOBE [aHanmn3a nH(OpPMAIIMU B UHTEPHETE U SJIEKTPOHHBIX
TpeboBaHMt WH(pOPMAITMOHHON H OMOIMOTEKAX
uH(pOpMalMOHH |OuOIMoTrpaduIecKon HABBIKH:
ol KYJbTYpPBI C
0€30MaCHOCTH  |IPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHUKAIIMOHHBIX

TEXHOJIOTUH U C y4eToM
OCHOBHBIX TpeOOBaHU

nH(pOpMaITMOHHOM

0€30IMacHOCTH

OIIK-3.3 IMeeT HaBBIKK |3HAHHUA:

IOoATOTOBKH O630pOB, YMEHHUS:

aHHOTALIMH{, COCTABICHUS |gaBpIKkH: VIMeeT HaBBIKM COCTABICHUS MPOTPaMMHOM
pedeparos, HayYHBIX JTIOKYMEHTAIMU JUIsI IOKJIAJ0B U ITyOJIMKAIIUN

JIOKJIAJIOB, ITyOJTMKAIINH,
u Oubnmmorpaduu 1mo
HAYYHO-
HCCIIEN0BATENbCKOU
paboTe ¢ yueTom
TpeboBaHMit
nH(pOpMaITMOHHOM
0€30MacCHOCTH

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIN.

JucnunnuHa sBIseTcs 00s53aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3aABICHHBIX  KOMIETEHLMH  HEOOXOAMMBI  3HAHMS
npenuecTByommx aucuumuinH: Jluckpernas maremaruka (OITK-1), OcHoBBI mporpaMMupOBaHUs
(OIIK-3), MamuHHo-3aBUCHMbIe s13bIkH nporpammupoBanus (OIIK-1), Web nporpammupoBanue
(OIIK-3), Matematuka (OIIK-1), ®usuka (OIIK-1), HaueprarenbHas reoMeTpusi U WHKEHEPHAs
rpaduka (OIIK-1); mpaktuk: YueOHas npaktrka. O3HakomurtensHas npaktika (OI1K-1)
W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMM B CIEAYIOIMX AUCHMILIMHAX: MareMarudeckas JOTMKa M TEOpHUs aITOPUTMOB
(OIIK-1), Metozp! 1 cpezcTBa 3amuThl KommboTepHoi nHdopmanuu (OI1K-3), dusnka (OITK-1);
npakTukax: YueOHas npaktuka. Hayuno-uccienoBarenbckas pabora (OIIK-1), [Tpenaumiomuas
npaktika (OIIK-1), VwueOnas mnpaktuka. HayuHo-uccienoBarensckas padora (OIIK-3),
[Mpennunomuas mnpaktuka (OIIK-3); rocynapcTBeHHOH HWTOroBOH arrectauuu B Qopme:
[ToaroroBka K MpoIeaype 3allUThl M 3allUTa BBITYCKHON KBanM(uKannonHoi padotsl (OITK-1),
[ToaroroBka K mpoleaAype 3alIUThI U 3alUTa BBITYCKHOH KBatudukanuoHHoi padots! (OITK-3)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

st hopMupoBaHMsl 3asiBICHHBIX KOMIIETCHIIUN HCIIONB3YIOTCS METOIOJIOTUYECKHUE TEXHOJIOTHH,
peau3ylouie AeATeIbHOCTHBIN, JTUYHOCTHO-OPUEHTUPOBAHHBIN, MPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.




OCHOBHBIMH CTPATETUYECKUMHU TEXHOJOTHUSMHU SIBISIFOTCS: JTHCKYCCHOHHBIE, HMCCIIE0BATEIbCKUE,
JICKIIMOHHBIE 3aHATHS, IMPAKTUYCCKUE U J1a00paTOPHBIC 3aHATHS, TPOIEAYPHl CaMOOOYYCHHUS,
JOCTYI 00€CIEeUYNBaETCsI C MMOMOIIBIO 3JIEKTPOHHOTO Kypca U CEPBHCOB 00pa30BaTEIbHOTO MOpTAlia
nrry Ha tuiargopme Ims moodle (elearning.volgatech.net), mHTerprpoBaHHOrO € (QenepalbHON
maTdopmoii TUC croc online.edu.ru OTKPBITHIN 00pa3oBaTeIbHBIN mopTai (mooped.net).

MPUMEHSEMBIC TaKTUYECKHE
TEXHOJIOTUH: KJIaCCUYeCcKas JICKIUs, 3a1aHusl, TpoOIeMHast JCKIHsI, JICKIHUs C 00CYKIEHUEM HOBBIX
HAYYHBIX JIOCTIKCHUH B cepe UM TI0 pe3ysibTaTaM KOHPEPEHIIUU U ITyOJIUKAIMA U p.), CEMUHAPHI
MacTep-KJIacchl, KOMaHHbIE

Ha pocTmwkeHne KOHKPETHBIX Iesie OOy4eHHs HampaBJICHbI

C HUT-IIPAKTHUKaMH, KOHKYpPCbI, XaKaTOHBbI, KeﬁC'quHHOHaTbI,
IMPOCKTHBIC 3alaHUA U AP.

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

3 cemecTp
. Komnuectso | @opmupyemslie
Bunel u TemMbl 3aHITHI
4acoB KOMIIETEHIINH
DOyHaaMeHTaJIbHbIE CTPYKTYPbI JAHHBIX 16 OIIK-1
Jlexuust. DBouTIOLUS MPEACTABIECHUI O B3aUMOCBS3U IPOrPaMMBbl U 2
JAHHBIX B MPOLIEYPHBIX U 00bEKTHO-OPUEHTUPOBAHHBIX SA3BIKAX
IPOrPaMMHUPOBAHUS.
Jlexnmst. CTaTHUECKUE U IMHAMUYECKUE CTPYKTYPBI JaHHBIX 2
JlaboparopHas paboTa. @yHIaMEHTAIbHbBIE CTPYKTYpPbI JAHHBIX 4
3amaHus U1 CAaMOCTOSITENIbHOU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
1. ITpopaboTka neKiuii.
2. IloaroroBka K 1ab0paTOpHBIM paboTam.
3. M3yuyeHue cnoco0OB OpraHMU3alUU CTATUYECKUX U THHAMHYECKUX
CTPYKTYp AaHHBIX.
4. OcBoeHnue paboThl ¢ (haillaMu MOCIEI0BATENILHOTO U PSMOTO
JocTyma.
5. OcobennocTH 00pabOTKH TEKCTOBLIX (DalioB. 8
JIuHeilHbIe CIMCKHU 24 OIIK-1
Jlexuus. Ctexu: opraHu3anus U IpUuMEHEHHEe 2
Jlexuust. Ouepenu U JeKU: OpraHu3anus U IpUMEeHEeHNe 2
Jlexuust. Anroput™m JlefikcTpbl mpeobpazoBaHus anreOpanyeckux 2
BBIPQKEHUI B TOCTHUKCHYIO hopMy
JlaGopatopHas pabota. JInHelHbIe CIUCKU 6
3agaHus Ui CaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
1. [TpopaboTka neKuii
2. IToaroToBka Kk 1a00paTopHbIM paboTam
3. OcBoeHue crioco00B OpraHu3aIuy CITUCKOB Ha OCHOBE
CTaTUYECKUX U JUHAMUYECKUX CTPYKTYp JAaHHBIX
4. N3ydyeHne KOHTEMHEPHBIX KIACCOB si3bIka C++ 1711 opraHu3auun
1 00pabOTKH CIIHCKOB.
5. IlpeobpazoBanue B OCTPUKCHYIO (DOPMY MPOCTHIX BHIPAKECHUN 12
JlepeBbs 24 OIIK-1, OIIK-3
Jlexuwmst. JlepeBbst U CIOCOOBI X OPraHU3aAIMK B TAMSTH 2
Jlexuusi. PekypcuBHBIE anropuTMbl 00X0/1a 1€PEBHB 2
Jlexmms. O6x0abI JEPEBHEB HA OCHOBE SIBHOTO CTEKA 2
JlaGopaTtopHast pabora. [{epeBbs 6




3agaHus Ui CAaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
1. [TpopaboTka neKuii

2. [MoaroroBka k 1abOpPaTOPHBIM paboTaM

3. OcBoeHHE CXeM PEKYpCUBHOTO 00X0/a JCPEBBEB.

4. OnpeseneHue Beca epeBa IMyTEM UCIIOJIb30BAHUSI PEKYPCUHU U

CTeKa. 12

I'padsi 36 OIIK-1, OIIK-
3

Jlexuwus. [TpencraBnenue rpagoB ¢ MOMOIIBIO MaTPHUIIBI 2

CMEXHOCTH, CIIMCKOB CMEXHOCTH U IMHAMHYECKUX CTPYKTYP

Jlexius. O6xonb! rpadoB B TIIyOUHY U ITUPUHY 2

Jlexuus. Anroputmsl JledkcTpbl 1 @oiiaa Moucka KpaTdyanmmx 2

myreil Ha rpade

Jlexuus. AnropuTMsl IOMCKa OCTOBHBIX JiepeBbeB IIpuma u 4

Kpackana

JlaGoparopnas padota. ['pads 10

3ananus A CaMOCTOSITENIbHON pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE

1. [IpopaboTka nexuuii

2. [loaroroBka k 1abOpaTopHBIM paboTam

3. U3yunuTh JOCTOMHCTBA U HEAOCTATKU PA3JIMYHBIX PEACTABICHUN

rpada.

4. OcBoenue anroputmoB DFS u BFS — o6xona rpada B rnyouny u

HIUPUHY.

5. N3yuenne anroputmos JlelkcTpsl n Dola Ha IpuUMepax

TECTOBBIX IpadoB.

6. [IpoBeneHue cpaBHEHUE BBIYUCIUTEIBHON CI0KHOCTH

anroputmoB [Ipuma u Kpackana niist monHbIX U pa3peKeHHbBIX

rpadoB 16

ITouck n copTUpPOBKA JAHHBIX 44 OIIK-1, OIIK-
3

Jlexuust. ITocnenoBarenbHbli, OMHAPHBIM U TEPHAPHBIIN TOMCK 2

Jlexuus. bunapHblie 1epeBbsi MOUCKA U UX OaTaHCUPOBKA 2

Jlexuus. b-nepeBbs U XemMpoBaHue 2

Jlekuus. MeTtonsl BHYyTpEHHEN COPTUPOBKHU 2

Jlexuus. MeTobl BHELIHEN COPTUPOBKHU 2

JlaboparopHas padoTa. [Torck 1 copTUpPOBKa JaHHBIX 10

3amanus 111 CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE

1. [TpopaboTka JeKiuii

2. IloaroroBka K 1abopaTopHBIM paboTam

3. CpaBHEHHUE XapaKTEPUCTUK METOIOB TIOUCKA JaHHBIX.

4. OcBoeHME METOJIOB IIONCKA JAaHHBIX BO BHEITHEN TAMSITH.

5. OcBoenue ObICTpOi cOpTUPOBKH U3 OnbIMoTeku STL B s3bIke

C++.

6. OueHka 11e51ecoo0pa3HOCTh MPUMEHEHHs YCOBEPIIEHCTBOBAHHBIX

METOJIOB BHEIIIHEN COPTUPOBKH B 3aBUCUMOCTH OT 00beMa JIaHHbIX

7. BBINOTHEHNE TECTOB JUIsl CAMOKOHTPOJIS 24

Muas xoHTakTHasg padora: 0

IToaroTroBka K SK3aMeHy 30

IIpoBeneHne sK3aMeHa 6




Pasgen 5. METOJIMUECKUE YKA3AHMS JUISI OBYYAIOL[UXCSI IO OCBOEHUIO
JIACLIUTUIMHBI

1. CoBeTsl 11O IJIaHUPOBAHUIO U OpraHru3alliui BPEMCHU, HCO6XOI[I/IMOFO Ha U3Yy4YCHUC NHCHUIIIINHBI

He nomyckaTh 3HaUMTENbHBIX MEPEPHIBOB B 3aHATHAX. Kak U Mpu M3y4eHUH MHOCTPAHHBIX SI3BIKOB,
PEryJsIpHOCTh 3aHATHH crocoOcTByeT Oosiee OBICTPOMY W TIyOOKOMY H3YYEHHUIO MarepHaia.
Haubonee onacHo 3amyckarh NpeaMET, a 3aT€M IITYPMOBATh €0 Mepesl 0YepEaHbIM KOHTPOJIbHBIM
MEPOIPUSITUEM.

['OTOBUTHCS K KOXKAOMY ayAUTOPHOMY 3aHSTHIO, YTOOBI HE BCIIOMHUHATH (C TIOTEPSIMU) PO ICHHBIH
Marepuail.

Becw Marcpural, HpI/IBeI[eHHHﬁ Ha ayAUTOPHBIX 3aHATUAX, JOJIKCH OBITE JACTAJIbHO npopa60TaH.

q)I/IKCI/IpOBaTI) BC€ MOMCHTbBI, IO KOTOPBIM HC AOCTUIHYTO IIOJIHOC IMOHHWMAHMUC, YTOOBI 3a1aTb
H606XO,I[I/IMI>IG BOIIPOCHI TOBapHUIllaM U IIPEII0AaBaTCtO.

B kaxgom AJIrOprUTME I10JIC3HO OCO3HATH HCO6XOI[I/IMOCTB BCECX YCJ'IOBI/Iﬁ n HO,Z[6I/IpaTL IIPHUMCPHI,
KOrJa npu HapymeHuu YCJ'IOBI/Iﬁ AJIroOpuT™M Hepa60Tocnoco6eH.

[Tpexxne ueM pa3padaThiBaTh COOCTBEHHYIO ITPOrPaMMY MOJIE3HO MOAPOOHO PACCMOTPETh TPUMEPHI,
MIPUBOJIMMBIC HA 3aHATHX, a TAK)KE UMeEIoluecs B OubImuoTeke yuyeOHbIX mporpamm. Mimeer cMbIc
M3MEHSTh BapUAHTHI MPEACTABICHUS JAHHBIX U aHATU3UPOBATH, YTO MPU 3TOM U3MEHUTCS B KOJE
MIPOrpamMMBI.

HeBo3MOXXHO HayuyuThCS NIPOrpaMMHUpPOBATH, CHHUCHIBasg Yy TOBAapuUIIEW U Jaxe pa3zdupas
IPUBEJCHHBIE NTPUMEpBL. ['0pa3fo mosjesHee caMoMy pellaTh 3ajady, He JOOMBIIMCH ycliexa, 4eM
UCIOJIb30BaTh YTO-TO roToBOE. TOJNIBKO pelleHrne JO0CTaTOuHO OOJBIIOro o0beMa 3ajaud CrocoOHO
BbIpabOTaTh HEOOXOIUMBIE MPAKTUUYECKUE HABBIKH.

[TposiBNATH 340POBYIO OMUTENHHOCTh MPU HU3YYCHHH KOHCIEKTOB JIEKIUH, KHHUT, METOIUYECKUX
MaTepuanoB. KOHCIEKTHI MOTYT cofiepaTh OMIMOKH, MPEroiaBaTelb TaKKe MOXKET OIUOaThCs, B
KHHUTaX HEPEJKO BCTPEUAIOTCSI HETOYHOCTH M OTIEYATKH.

be3yciioBHO MoJe3Hbl KOJJIEKTUBHBIC 3aHATHS, HO OHU HE JIOJDKHBI HOCUTH XapaKTep MEePeuilOBKI
nporpaMm 0OoJiee CHIIBHOTO WK TPyI000uBOro ToBapuiia. M3BectHo, 4TO 0OBACHSIONIMMI U caMm,
KaK MpaBujio, 1o0uBaeTcs 0oiee TTy00KOT0 MOHUMAHUS TEMBI.

HpOCManI/IBaTB Marepural BIICPECa, YTO 3HAUYUTCIIBHO IMOBBIIIACT YPOBCHL BOCIIPUSATHS.

I/I3y‘-IaTI) Marepurajl HE TOJBKO IIO KOHCIICKTaM HGKHI/Iﬁ, HO W IO HNPUBCACHHBIM HCTOYHHUKAM,
AHAJIU3UPYS, UCM OTIINYAKOTCA PAa3HBIC MOAXO/Abl, TCPMHWHBI U ITOHATHS.

PexomeHnnyemoe BpeMsi Ha MOJATOTOBKY K JICKIIMOHHBIM 3aHATHsAIM — 30 MHUH., 1a00paTOpHBIM
pabortam — 1 yac.

2. Onucanue mocaea0BaTeIbHOCTH JEHCTBUN CTYICHTa WK "'CIICHApU U3y4YeHUs TUCIIUIUIHBI"



Opranuzanus npoiecca 00y4eHHs OJDKHA MOMUYUHATHCS TpeOOBaHMUSIM paboyeil mporpaMmsbl U
TEXHOJOTHYEeCKOM KapThl B cucreme PUTM. JlucuurivHa COCTOUT M3 MSATH MOAYJICH-pa3zesoB.
Janum ob1ue peKoMeHIAINH 110 UX U3YUEHHUIO.

dDyHIaMeHTAJIbHBbIE CTPYKTYPbI JaHHBIX. [Ipexe Bcero cieayer moBTOPUTH MPUEMBI PaOOTHI C
TeKCTOBbIMU (aitnamu. Jlanee Hy>kHO 0OpaTUTh BHUMaHue Ha ¢aibl npsmoro goctymna. [lonesno
paccMOTpeTh THN JAaHHBIX ~MHOXECTBO® M BapHaHThl MPEACTaBICHUS MHOXECTB B
namsTi. JIluHaMuueckue CTPYKTYpbl JaHHBIX CTpOSATCSA Ha ykazartensx. LlemecooOGpasHo omucarthb
OCOOCHHOCTH HCIIOJBb30BAHMS YyKazaTelell B TakuX f3bIKax HporpammupoBaHusi, kak [lackanb,
C++, Java. Mcnonp3oBanue ykazaTesieil JaeT MHOTHE BBITO/bl, HO IPUBOJUT K JOMOJHUTEIBHBIM
TPYAHOCTAM JUIS TPOTPAaMMHCTA. IJTO MOTYT TOSCHUTH TPUMEPHI OIIMOOK, CBSI3aHHBIC C
NOTEPSHHBIMU  yKa3aTeJsMu. /11 NOBTOpeHMsT M NOHHMMaHUs OpraHu3allid CTPOYHBIX THUIIOB
JAHHBIX UMEET CMBICT 3alIPETUTh UCIIOJIb30BaHNE CTAHIAPTHBIX (PyHKUINN 00pabOTKU CTPOK.

JInneiinbie cnmcku. Hanbonee ynoTpeOuTenbHbl Takue CHUCKH, KaK CTeKH U oyepeau. HyxHo
HOJpOOHO ONKMCaTh THIIOBBIE MPOLETYpbl PAOOTHl CO CTEKaMHU M OYepe/siMHU, KaK B CTATUYECKOM,
TaK U JUHAMHUYECKOM IIPEICTABICHUH, IPUBECTH PsJ] IPUMEPOB UX HCIIOIB30BAHUS B CHCTEMHOM
IPOrpaMMUPOBAHUN M IPUKIATHBIX 3a/1adax. B mabopaTopHbIX paboTax HEKOTOPBIE CTYIEHTHI
UCTIONB3YIOT CTaHJapTHBIE Kiacchl C++ i paboThl co cTekaMmu U ouepeassMu. C 0HOM CTOPOHBI,
9TO IMOKa3blBAaeT 3PYIUIMIO CTYJIEHTOB, OJHAKO HE JAaeT IOJHOr0 INpeAcTaBieHUuss 00 3THUX
CTPYKTypax JaHHbIX. Taxke HE0OX0IUMO MPENOCTEPEYh OT YPE3MEPHOIO YBIECUEHUS PEKYpCUEH,
KOTOpasi NPUBOAMUT K IpoOieMaM IpU TeCcTHpoBaHUU. lcronb3oBaHME SIBHBIX CTEKOB YacTo
OKa3bIBaeTCs 00JIee MPOCTHIM PEIIEHUEM.

JlepeBbsi. HeoOX01MMO MOHATH pPAa3jIMYHbIE BapUAHTHI IPEACTABIEHUS JIEPEBBHEB HA OCHOBE
CTaTMYECKUX M JUHAMUYECKUX CTPYKTYp JAAaHHbIX. B TepByr0 ouepenp paccMaTpuBaroTCA
PEKYpPCHUBHBIE aNITOPUTMbI 00x0Ja JepeBbeB. JlJi HArISAJIHOCTH CTOUT IMOAPOOHO PAaCCMOTPETh
CXEMY PEKYpPCUBHBIX BBI30BOB IIPH KaKOM-JIMOO BapuaHTe 00xo/a. B nanpHelem ucnoiab30BaHUE
PEKYpCUHU CYIIECTBEHHO O00JIerdaeTcs. IMOJHBIM MOHUMaHUEM. AJTOPUTMBI 00XO0da JIEPEBHEB C
MOMOIIIO SIBHOTO CTeKa IMOMHUMO psAga COOCTBEHHBIX JOCTOMHCTB IO3BOJISIIOT TOBTOPHUTH
MaTepraibl IPEIbIIYIIEro pasaea.

I'padwi. CHavana paccMarpuBaeTcs npecTaBieHrne rpad)oB Ha OCHOBE MATPUIIbl CMEXKHOCTHU. Psij
rpa)OBCKMX QJITOPUTMOB OIMCHIBAETCA C IOMOUIbIO MaTpPUYHBIX omepauuid. Jlanee HyXHO
paszo0Oparbcsi B IpuUMepax 3agad, Koraa Oojee palUOHAIbHO MCIOJIb30BaTh JUHAMUYECKOE
npejcraBieHue rpagoB. HemocTaTok JEKIIMOHHOTO BpEMEHU HE II03BOJSIET OXBAaTUTh BCE
MHOrooOpasue aaropuTMoB Ha rpagax. /leficTBUTeNbHO, B psiie YHUBEPCUTETOB JJIs1 MaTEMaTHKOB
YUTAETCS TOJYTOJ0BONH Kypc MO TeopuH rpadoB, Aake He CBS3aHHBIA C MPOrpaMMHUPOBAHUEM
OpUKIaAHBIX 3a1a4. HaunOonee BakHO MOAPOOHO paccMOTpeTh alropuTMbl 00xoja rpada B
IyOMHY W IIUPHHY, a TAK)Ke aJrOpUTMbI MoMcKa Kpatdaimux myrteit [leiikcrpsl u ®dmnoiina. Bo
BCEX aJIrOpuTMax HEOOXOJUMO NPUBOAMUTH OLIEHKY TPYJOEMKOCTH M IOHSTh Ba)XXHOCTb 3TOM
OLIGHKM Ha KOHKpETHhIX mpumepax. JlabopaTopHbie pabGoThl cojep:kaT OOJBIIOE KOJIUYECTBO
NPUKIAAHBIX 3a/7a4. B HEKOTOpbIX U3 HHUX (OOMEHBI KBapTHp, B3aMMHOE CIHCAHUE JIOJITOB)
HCIIOJIb3YIOTCS HesIBHBIE I'padbl.

MeToabl moucka M COPTUPOBKHU. PaccMOTpeHHbIE paHee CTPYKTYphl U aIrOPUTMbI 00pabOTKH
JAHHBIX AaKTUBHO MCIIOJB3YIOTCA B 3afadax Mnoucka. OCOOEHHO HarisAHO 3TO 3aMETHO Ha
npuMepax OMHapHBIX JepeBbeB moucka U b-nepeBbeB. B coBpemennsix CYBJl ObicTpblii mOMCK
JTAHHBIX OCHOBAH Ha NpuMeHeHnH b-1epeBbeB u xemupoBanuu. HyxHO Ki1accupuuupoBaTh



QITOPUTMBI U CTPYKTYPHI JAaHHBIX Ui TIOMCKA B 3aBUCHMOCTH OT MX CJIOXHOCTH, (PU3UIECKOTO
pa3MeIrieHusl JaHHBIX, BO3MOXKHOCTH HW3MEHEHHUs MJAaHHBIX B TpoIrecce padOThl MPOTPaMMEl,
TPYJOEMKOCTH QJITOPUTMOB. 33729 MTOWCKA JTAHHBIX HAIMIPSIMYIO CBSI3aHBI C 33/1a4aMH COPTHPOBKHU.
Heo0xo1uMo 4eTKO pa3rpaHu4YuTh OCOOCHHOCTH BHYTPEHHEW M BHEIIHEH COPTUPOBKH. CTYACHTHI
HEOIPABAaHHO YacTO HCIOJIB3YIOT IYy3bIPHKOBYIO COPTHPOBKY, HMMEIONIYIO PEMyTalUI0 CaMoOu
MeaieHHOW. Hy»XHO TmpUBECTH aHATUTHYECKHE W IKCIEPUMEHTATbHBIC CPAaBHUTEILHBIC OIICHKH
TPYJOEMKOCTH PA3JIUYHBIX METOAOB COPTUPOBKU. Oco00 TOIPOOHO CTOMT OCTAHOBUTHCS Ha
OBICTPOI COPTUPOBKE, BoIeael B OndimoTeky mabdmoHoB STL s3p1ka C++.

3. PexomMeHanuu 1o UCIoIb30BaHUIO MaTEPHUAIOB paboyei mporpaMmMbl

st 6onee OBICTPOTO W METOAMYECKH MPABMIIBHOTO OCBOCHUS JUCIUIUIMHBI HEOOXOIUMO HAdaTh
€€ H3y4YeHHE C BHHMMATEIBHOIO paccMOTpeHHsl paboued mnporpammbl. PabGouas mnporpamma
MIO3BOJIUT OLIEHUTh TPYAOEMKOCTh OCBOCHMS AUCLUIUIMHBI, YKa)K€T Ha KOHTPOJIbHbIE TOYKH, Ha
JUTUTENIBHOCTD U3yYEHUS TUCUUILIMHBI, HAINYNE KOHTPOJbHBIX MEPOIPUATHUH.

CnegyeT mNOCMOTpPETh PEKOMEHAYEMYIO IJIUTEparypy U B3sATh €€ B OHOIMOTEeKe, NpUYeM
notpe0yeTcst IuTepaTypa Kak 10 OCBOSHHIO TEOPETHUYECKOTO0 MaTepualia, TaK M IO BBITOJIHEHHIO
1abopaTOPHBIX padoT.

CrnenyeT mepuoaudecKu oOpamarhCsi K KOHTPOJIBHBIM MaTepHajaM, pa3MEHICHHBIM B y4eOHO-
METOIUIECKOM KOMITJICKCE JTUCIUTLITHBI.

[Ipy moOAroToBKE K HK3aMEHY IOCMOTPETh BapUaHT Owuiera, MpopadoTaTh 3K3aMEHAI[MOHHBIE
BOIPOCHI U IPOCMOTPETh PEKOMEHIYEMYIO JIUTEPATYPY.

4. PexomeHaamuu mo paboTe ¢ JUTepaTypoi

B Oubnmoreke wumeeTcss JOCTaTOYHOE KOJMYECTBO DK3EMIUISIPOB  Y4eOHO-METOAMYECKOMN
auteparypsl. [IOMUMO W3JaHHBIX TOCOOMI MHOTO MaTE€pHaliOB IMPEJICTABICHO B 3JIEKTPOHHOM
BUJIC U UMeeTCs Ha Kadeape U y mpernoiaBaTes.

[Ipu pabote c nuTepaTypoil PpPEKOMEHAYETCS MbITaTbCsl B IEPBYIO OYEpeAb MOHSTH CMBICI
BBOJIMMBIX TEPMHHOB, UX CBfA3b, IPAKTUYECKYIH) 3HAUYUMOCTb, a4 HE 3ay4MBaTh OIIPEIEIICHHUS,
dopmynbl, 3meMeHTHl CTpYKTyp. IlociemoBaTenbHOCT TOJAud  Marepuana COOTBETCTBYET
pEeKOMEHIalusIM y4eOHON TPOrpaMMBl;

Jlns ycnemHoro BBIMOJTHEHHs J1abOpaTOPHBIX pPabOT MMEET CMBICI B KauecTBE TPEHUPOBKHU
BBIMIOJHATh Ha KOMIIbIOTEpEe ©a30Bble MporpamMmbl M3 OUOIMOTEKHM Y4YeOHBIX Iporpamw,
IPEJOCTABIAEMON  IPENoJaBaTeNeM, OCMBICIUBAs IOJy4aeMble Ppe3yJbTaThl. Y Ka3aHHBIE
pOTrpaMMBbl JIOITYCKAETCsl MCIOJIb30BaTh B KauyecTBE ()ParMEHTOB BBITOJIHIEMBIX JIAOOPATOPHBIX
pador.

5. CoBeThl 110 MOATOTOBKE K 3K3aMEHY, KpUTEPUH SK3aMEHALIMOHHBIX (3a4€THBIX) OLIEHOK



HaBbiku B pa3paboTke anropuTMOB U MPOTpaMM BbIPAOATHIBAIOTCS M OLIEHUBAIOTCS Ha
7a00paTOPHBIX 3aHATHAX, @ TaKXKe IPH BBHINOJIHEHUH U pa3dope KOHTPOJBHBIX pPadoT.
JlocTurHyThle pe3ysbTaThl HEMOCPEIACTBEHHO BIMSIIOT HA PEUTUHI, C KOTOPHIM CTYJEHT BBIXOJIUT
Ha HK3aMEH.

DK3aMEHAI[MOHHBII OWUJIET COCTOMT W3 JABYX TEOPETHUECKUX BompocoB. [lo kaxaoMy M3 HUX
3a[aI0TCSl JIOTIOJHUTEIbHbIC 33/1aHUs KAaueCTBEHHOTo xapakrepa. CTyIeHT IOJKeH IMOoKas3aTb
MOHMMAaHHE BOMPOCOB U NMPUMEHEHHE TEOPETUUYECKUX MOJOKEeHUH Ha mpakTuke. K coxanenuto,
9T0 ObIBaeT HE Bcerja. HekoTopple CTYACHTHI, Jaxe o00Jamas Xopomed TEeXHUKOM
MIpOrpaMMHUPOBaHUs, C TPYJOM YCBAUBAIOT TEOPETUUECKUIM MaTepuaa. DTO IPUBOJUT K TOMY, YTO
pa3zpaboTaHHbIE MPOTPaMMbl MPABWIBHO pabOTal0T Ha HEOONBIIMX IO O00bEMY TecTax, HO
”BUCHYT’ Ha pPeajibHbIX JAaHHBIX.

CoBepIICHHO HEIONMYCTHMO 3ay4YMBaTh TEPMHHBI M ONpEAEICHUS 0e3 YSCHEHUS HX CMBICIA.
Ocoboe BHMMaHHE CTOMT OOpaTUTh Ha TE BOIPOCH], IO KOTOPHIM B CEMECTPE BBISBISUINCH
oTpeieIeHHbIE TIPOOIEMBI.

Kpurepuu onieHKH 3a 9K3aMEHALIMOHHBIN OTBET:

Ha mpouiky HeoOX0MMO 3HATh OCHOBHBIC TCOPETUYECKUE MOJOXKCHHS IO KaKJIOMY BOIPOCY
Oouiera.

Ha wuemeepky HEOOXOMMO II0Ka3aTh YPOBEHb TPOMKM H JaTh IMOJHYI0 U IPaBUIbHYIO
MHTEPIIPETALMIO TPUMEHEHHUS] TEOpPUH IO 3aJaHHOMY IIpernojaBaresieM Ipumepy (IIPUBECTH
HOJAPOOHBIE IIark aIrOpUTMa, MPEACTaBUTh MIPOrpaMMHbIE (hparMeHTbl, 000CHOBAThH I0JydaeMble
pe3ysbTaThl, ONUCATh HEOOXOAUMBIE CTPYKTYPbI ITAHHBIX ).

Ha namepky HeoO0X0IUMO NOKa3aTh YPOBEHb YETBEPKHU M BBIMOJIHUTH JIOMOJIHUTEIBHOE 33aJaHHe
[0 CBSA3aHHBIM C BOIPOCOM TeMaM (TIPUBECTH JIpyTHe MOJXObI, OMUCATh MPUMEHEHHE B JIPYTUX
o0racTsx, OeHUTh 3PPEKTUBHOCTh U YKa3aTh CIIOCOOBI €€ MOBBIIIEHUS U T. I1.).

B cnyyae cnopHOMl OLIGHKM MOXeET OBbITh JaHO JOMNOJHUTENBbHOE 3aJaHue, B TOM 4YHCIE He
CBSI3aHHOE HAIPsIMYIO C BOIIPOCaMM OHIIeTa.

Jns ycmemHoOW cnayu 9K3aMeHa HeoOXOJMMO HMMETh KOHCIEKT JeKIui. YdueOHoe mocolue
CJIeTyeT HMCIIOJIb30BaTh B KAYECTBE KOHCYJIBTAHTA IO HESCHBIM BormpocaM. C Jpyroil CTOPOHBI, B
yueOHOM MMOCOOUU MOTYT OTCYTCTBOBATh Ba)KHBIE IPUMEPHI, IPUBOIUMBIE Ha JIEKITUSX;

Koneunas onjeHka no JUCUMILIHHE GOPMUPYETCSI B COOTBETCTBUHU € IIpaBuiiaMu cucteMbl PUTM.

Bce pacuers o ¢hopMysiaM MPOBOJATCS 1O HOPMUPOBAHHBIM Oaiiiiam: MUHUMYM — 40, MakcCuMyM
- 60.

Ha mocnenneit yue6HOM Henene ceMecTpa 00yJaroIUiACs, TOTHOCTHIO BHIMOTHUBIIUHN ITPOrpamMmy,
T.e. HaOpaBmmii He meHee 40 OayoB, JAOMYCKAeTCS K UTOTOBOMY KOHTPOJHHOMY HCIBITAHUIO
(ompoc). UToroBoe KOHTPOIBHOE 33JaHUE MAKCUMAIILHO OlleHuBaeTcs B 20 6aios.

OOyuarommecss, HaOpaBmue 14 u Oonee 0amwIOB MO UTOraM KOHTPOJIBHOTO UCIBITAHUS,
OCBOOOXKIAIOTCST OT 93k3amMeHa. CyMmMMapHbBI 0aul, Ha OCHOBaHHUM KOTOPOTO BBICTABISETCS
9K3aMEHAIIMOHHAs OIICHKA 0 YeThIpeX O0aUTbHOM IIKaJle, OTpeAessieTcs o hopmyrie



NC = Nossst NI[OH+NCK

rae Nogss” 0aiutel 3a 0o0s13atenbHbIe BUABI PA0OT, Nyon — Oauibl 3a monoiHUTENbHBIE paboThl, N ok —
KOJINYECTBO GAJLJIOB 110 UTOTaM CEMECTPOBOro KoHTpoJis, N cymmapHsil 6ar.

I[OHOJ'IHI/ITGJ'IBHBIC 0aJIIbl HAYKCISIOTCS: 3a IIOArOTOBKY MHUHU-IOKJIAZld — 10 Gamios.

JroOoit oOyuaromuiics, ydactByromuii B cucteme PUTM, mmeer mpaBo OCBOOOXICHUS OT
HK3aMeHa MPH YCJIOBUH, YTO OH BBIJIEPKAJI UTOTOBBIA CEMECTPOBBIN KOHTPOIIb.

OOyuaromiuecs, 0cBOOOKIEHHbIE OT 3K3aME€Ha, MOTYT cJaBaTh JK3aMEH C LEJIbIO IOBBIIIEHUS
cymMmapHoro 6asmia. B a3Tom ciyyae UM rapaHTupyeTcs OLEHKa, IOJTYYeHHAs 10 UTOraM paboThl B

ceMecTpe.

OOyuaromuecsi, HaOpaBIIM€ Ha KOHTPOJIBHOM MWCHBITAaHUM MeHee 14 OaiioB, OCTalOTCsS
yyacTHUKaMu cucteMbl PUTM u cnaroT s3K3aMeH.

bamr N» 3a sx3amen onpenensercs B uaTepBaie ot 20 10 40 6a/uioB ¢ y4eToM KayecTBa OTBETA.

st Bcex 0Oyd4aromuxcsi, CAAIONIMX SK3aMEH, UTOTOBBIN 0all, MpU TOJIOKHUTEIBHONW OIIEHKE Ha
9K3aMeHe, ompeensercs no Gopmyse

NC = (N06513+ NL[OH)+N3K3.-

Haxomiennsie 0aibl (pacueTHbBIE €AMHUIBI) TIEPEBOASTCS B UYETHIPEX OAJUIBHYIO IIKAIY:
COTITUIHOY - 90 u Gornee

«XOPOIIIOY -oT 75 — o 89

«yZIOBJIETBOPUTENBHO» - OT 50 — 10 74

«HCYHAOBJICTBOPHUTCIIBHO» - MCHCC 50.

OOyuatomuecs, He HaOpaBmMe 3a Tekylylo pabory B cemectpe 40 0GaiioB, cUHUTAIOTCS
BoIObIBIIMMH 13 PUTMa u o00s3aHbl claBaTh 5K3aMEH IIOCJIE TOrO, KaK BBIOJHAT BCIO
3aMJIaHUPOBAHHYIO paboTy.

OOyuaromuiics, KOTOPbIH IMOramaeT CBOM 3a/0JDKEHHOCTH TOCJIE€ OKOHYAHUS CECCUH, IMOJIyyaeT
MUHUMAaJbHBIN 0aJUl 3a OIIEHKY, BHICTABIEHHYIO Ha 9K3aMeHE 3a BbIUETOM 7 OaslioB:

«OTIIMYHO» - 83

«xoporo» - 68



«yIOBJICTBOPUTEIHHOY - 43

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHnE

YYEBHO-METO/JJUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe Crnucok UCoJIb3yeMOH JTUTEPaTyphbl M3/IAHUH, MMCIOLLXCA B
/1 OuOIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MHTEpHET
YYEBHBIE, YYEBHO-METO/IMYECKHE M1 HAYUHBIE U3JJAHW A
1. [lanoukuH, Bnagumup WBanoBud. CTpYKTYpbl U aarOpUTMBbI 58
oOpaboTtku mansbix [Tekcr] : yue6. mocobue / B. H.
Tanouxun. Momkap-Ona: MapI'TY, 2004. - 147 c. ISBN 5-
8158-0350-2. Dx3eMIuIspel: Bcero 58.
2. |(lamoukuH, Brnagumup MBaHOBHY. ANTOPUTMBI M IIPOTPAMMBI 88 /
[Tekcr] : 3amaumn MOBBIMIEHHOMN CIOKHOCTH : y4ueb. mocobue /| https://portal.volgatech.net/b
B. W. Tanoukun; M-Bo oOpasoBanus u Hayku Poc.|ooks/Galochkin_Algoritmy i
®denepanuu, PTBOY BITO "Map. roc. texs. yu-1". Homkap- _programmy.pdf
Oma: MapI'TY, 2012. - 207 c. ISBN 978-5-8158-0968-0.
OK3eMILIApHL: Bcero 88.
3. |Bupt, H. Anroputmsl u crpykrypa nansbix [Texcr] / H. 3
Buprt; niep. ¢ anru. P. I1. [TonmmuBanosa. Mocksa: Mup, 1989.
- 360 c.:ui. ¢. ISBN 5-03-001045-9. Dx3eMmspsl: Bcero 3.
4. [ITaBnos, JI. A. CTpyKTYypbl U aIrOPUTMbI 00OPaOOTKU JaHHBIX
[DnexTponHbIi pecype] : yueOnuk as By3oB / [Tasmos JI. A.,| https://e.lanbook.com/book/1
IlepsoBa H. B. 3-e u3a., crep. Cankr-IlerepOypr: Jlans, 2021. 56929
- 256 c¢. ISBN 978-5-8114-7259-8.
5. |Pauees, C. M. IIporpammupoBanue. JlabopaTtopHbiit

MPaKTUKYM [DJIEKTPOHHBIN pecypc] : yuebHOoe mocobue st
By30B / PanteeB C. M. Cankr-IletepOypr: Jlans, 2023. - 104 c.
ISBN 978-5-507-45194-4.

https://e.lanbook.com/book/2
92907

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNe
/i

Aynuropuu 11 IpoBe-
JIeHHs y4eOHBIX 3aHATUH,
CaMOCTOSTENIbHON pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[lepeueHb OCHOBHOTO 00OPYIOBaHUS

[IporpammHuoe
obecrnieueHne

522 (1)

23"/Intel 15  4590/MSI
E45/2x4DDR3/GT740
2Gb/500Gb/knaB  (28),
Canon LBP 2900 na3epHslit
kabeneM (1),

(),
Hitachi

[IpoekTop

Konmunmonep AEG ACS-09HR (1),
IIK RAMEC GALE LCD LG
B85M-

[TpunTep

[TpoekTop
myneTuMennitaeii Hitachi CP-EX250
MYJIbTUMEANHHBIN
CP-EX25IN (1), Kommiekr

Microsoft Office
Standard, Arent Dr.Web,
Kommekt 110 JIIst
pereHus OCHOBHEIX
IIOJIL30BAaTEIILCKUX 33129

c




| | |M€6CJ‘II/I (1) |

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIlpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHUH, TITyOuHa yCBOEHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHME H3/araTb MaTepuail (4eTKOCTb, I'PAMOTHOCTh H3JIOKECHUS MaTepHaja, TOYHOCTh U
IOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuaa);

- YMEHHE IPUMEHSTh TEOPETHYECKNE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUM.

[Ikana oleHUBaHUS MPEICTaBIeHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [[Ikana
Kpurepuu onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHU
[Toporossiii OOyuvaromuiics uWMeeT 3HAaHUS OCHOBHOTO MarepHana,| yJaoBIeT-
YPOBEHb MPOSBISIET yMEHWE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTU B U3JIOXKCHUM  MaTrepuaia,
HEJ0CTaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTUYECKUX 3a0aHUMN.

[IponBunyteiii  |OGyuaroniuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHB U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOXKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAZEET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMaMH UX BBIITOITHEHUSA

Bricokuil ypoBeHb |OOyuaromuiicss riay0oKO M MHPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jjaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTAaBJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C IPAKTHKOW, IPU 3TOM
oOyuaroluiics He  3aTpylHsAeTcs C  OTBETOM  IIpHU
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiIseTCs €
3aJladyaMM, BONPOCAMM M JIPYTUMH BHJIaMU HPHUMEHEHUs
3HaHUI, TIOKa3bIBa€T 3HAKOMCTBO C MOHOrpaduyeckoi
JUTEPaTypo, TNEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT TMPUHATHIE pPELICHHs, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMH  HaBbIKAaMHU, MpPHEMAaMHU  BBIOJHEHHUS
MPAKTUYECKUX paboOT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OOECTICUMBACT OIICHMBAHWE XOJia OCBOCHUS JHCIHUILTAHBI
(MOmIyJIsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTHUH PEUTHUHIOBOTO KOHTPOIIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KApTOM MUCHUIUIMHBL. [lOpsAIoK COCTaBIIEHHS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHSI MPOLEAYpPhl OICHUBAHHWS BHUAOB JACSITENLHOCTH  OOydaromuxcs,
HalpaBJIEHHBIX HA OCBOEHWE 3HAHWW, yMEHHM, HABBIKOB W/ WM ONBITa ACATEIHHOCTH, IO

HaKOIMUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcsl nojoxenueM o cucreme PUTM B ®I'BOY
BO «{II'TY»

7.2. [IpoMexyTOYHAS aTTECTAIHS 00YJArOIIUXCS
[TpomexxyTouHast aTTecTalus 00y4aroIKUXCs HalpaBjieHa Ha OLIEHUBAHUE PE3yIbTaTOB 00YUECHUS



M0 TUCIMUIUIMHE (MOIYITIO) U TIPOBOJUTCS C MCIIOJIb30BAaHHUEM (DOHIOB OIIEHOYHBIX CPE/ICTB.

[IpumMepsl THMOBBIX KOHTPOJIBHBIX 3aJaHuii ®W3 0a3bl (POHIA OIEHOYHBIX CPEICTB IO
00pa30BaTeNIbHON NpOorpamMmme.
1. B onepaTUBHOM NamATU MMEeTCA ABYXCBA3HbIN CTEK U3 3/1EMEHTOB, UMEIOLLUX CAeyOLLYIO CTPYKTYPY:
Type
ukaz="elem;
elem=record
nom: integer;
next: ukaz; { ykazatenib Ha cieayoLLNIA 31eMeHT }
pred: ukaz {yKasaTenb Ha npeablAyLLMiA SNEeMEHT }
end;
Yka3aTenb KON nokasbiBaeT Ha HEKOTOPbIN 3n1eMeHT. YAanuTb 3TOT 3/IeMeHT U3 CNUCKa U U3 NaMATK.

2. OnucaTb CTPYKTYPY AaHHbIX A1 KOAMPOBKM AepeBa o6Lero BMaa ¢ NoMoLLblo bBUMHapHoOro
AepeBa. 3agaHa HeKoTopan BepluMHa obuiero aepesa. Kak Ha 6BuHapHoOMm aepese
BblAE/NTb CAMOr0 MPaBOro CbiHa 3a4aHHOM BEPLUUHbI ?

3. meeTcsA ceTb OAHOKONEMHbIX KeNe3HbIX AOPOr, MO KaXKA0MYy y4acTKy KOTOPOW noesaa ABUKYTCA
TO/IbKO B OAHOM HanpasiaeHun. BbibpaTb CTPYKTYPY AaHHbIX 418 onvcaHua cetu. Mpounssecty
KOPPEKTUPOBKY AaHHbIX ANA CAy4an U3MEHEHUSA HanpaBAeHUN ABMMKEHMA BCeX N0e3a0B Ha
NPOTUBOMNONOMKHbIE.

4. MaccuB LenblX YMcen pacnosioxKeH no ybbiBaHMIo. 3a4aeTca HEKOTopbIi Homep. TpebyeTcs
MeToA0M BUHAPHOro NOMCKA BCTAaBUTb AAHHbIM HOMEP B MAaCCWB, EC/IM €50 HET, He HapyLuas nopaaka
COPTMPOBKMU.

5. laH cneayrowmini macems: 17 2514 34 11347 16 1 31 22. MNokasaTb 3Tanbl COPTUPOBKM MaccuBa
METOZOM MPOCTOro CAUAHUA.

IIepeueHb BOIPOCOB AJIsI IPOBEACHUS IPOMEKYTOYHOM aTTECTALlMU
Moporosblit ypoBeHb

1. imeeTca Konblesas ovepeab, 3a4aHHas MacCMBOM, U CTEK, 3a[aHHbI C MOMOLLbIO YKa3aTeneun.
NHbOopMaLMOHHasA YacTb 3/1eMeHTOB 06eunx CTPYKTYP MAEHTUYHA. BKAOYMTbL ouepeapb B CTEK B NOpAAKe OT
KOHLA K Hayany.

2. meeTcA cTek, 3ap,aHHbIl71 MaccmBom, N o4vepeab, 3agaHHaA C NOMOLLbIO yKa3aTene1‘/’|. MHd)OpMaLI,VIOHHaH
4yacTb 3/1eMeHToB 0beunx CTPYKTYP MAEHTUYHA. UCKAOUYUTb U3 ovepean 31eMeHTbI, UMetoLmeca B CTEKe.

3. meeTcA KosbLeBas oyepenb, 3agaHHAA MaCcCUMBOM, U CTEK, 3ap,aHHbIl‘;| C noMmoubto yKa3aTene171.
MHd)OpMaLI,MOHHaﬂ YyacTb 3/1leMeHTOB 0beunx CTPYKTYP UOEHTUYHA. BKkAtounTb NocnenoBaTebHO 3/IeMEHTbI
CTeKa OT ero seplnHbl 40 KOHUa B HAa4a/10 ovepeaun.

4. VimeeTcAa KoNbLEeBan oyepeab, 3a4aHHaA MacCBom, U CTeEK, 3a,ﬂ,aHHbe;1 C nOoMouwbto YKa3aTEI'IEl7I.
MHd)OpMaLJ,VIOHHaFI YacTb 3/1IeMeHTOB 0beunx CTPYKTYpP MAEHTMYHA. UCKAIOUYNTD U3 CTEKA 3/IeMeHTbI,
nmverumeca B ovepean.

5. Onucatb Ha MACKAJE nnbo Ha C++ c NOMOLLbIO YKa3aTesiell CTeK, COCTOALLMMN U3 3/1eMEHTOB TMMa
3anuchb (CTPYKTYpY 3anmncu BblbpaTb Npon3BoabHOM). CuMTas, YTO CTEK 3aMOJIHEH, YAA/INTb U3 NaMATU BECb



CTEeK.

MpoaBUHYTHI ypOoBEHb

6. MimeeTcs cMnbHO BeTBALLEECA AePEBO, NPeACcTaB/eHHOEe C MOMOLLbO BUHapHOro. B ucxoaHom aepese
nobaBnseTca camblii NPaBblii CbiIH HEKOTOPOW BEPLUMHbI, YKa3aTe/lb Ha KOTOpyto B BuHapHOM aepese
n3BecteH. Hanncatb nporpammy A5 KOPPEKTUPOBKM BUMHAPHOIO Aepesa.

7. 0OnucaTb CTPYKTYPY AaHHbIX A1A KOAMPOBKM AepeBa obuiero suaa. CoctaBuTb Nporpammy onpeseneHuns
ynucna BEPLUMH, He ABNAIOWMXCA NUCTbAMM.

8. MeeTcA CUIbHO BETBALLLEECS AEPEBO, NPeAcTaBNeHHOe C NOMOLLbIO BUHaPHOrO. BepLmnHbl AepeBa
NpoHyMepoBaHbl. HanucaTb nporpammy ysenndyeHusa Ha 100 Bcex HOMepoB BepLUMH BUHApHOro AepeBa,
COOTBETCTBYHOLMX JIMCTbAM UCXOAHOMO AepeBa.

9. 3a4aHa MaTPULLA CMEXKHOCTU OpUEHTMpOoBaHHOro rpada 13 10 BeplumH. HanucaTb nporpammy
HaxoxaeHns maTpuubl A(10*10), B KoTopoli anemeHT A[i,j] paBeH KonmuecTBy nyTei AnnHbl He bosee 2 (no
yncNy 3BeHbLEB), BeAYLLMX U3 i-0i BEPLIUHbI B j-t0. CuMTaTb, UTO rpad yKe HaxoAMTCA B onepaTUBHOM
namaTu.

10. B namsaTtn umeetcsa buHapHoe aepeBo noucka. TpebyeTca cocTaBUTb NpoLeaypy, KoTopas no
334aHHOMY MMEHWU Hax0AMuT BEPLUNHY, COOTBETCTBYHOLLYIO AaHHOMY UMEHM, U BO3BpALLLAeT yKa3aTe/lb Ha
3Ty BepLwmHy. Echm 3agaHHOe nma oTcyTcTByeT B Aepese - BepHyTb NIL.

BbICOKMIA ypoBEHb
11. faH cnegytowmin macews: 17, 25, 14, 34, 11, 3,47, 16, 1, 31. TpebyeTcsa nokasaTb B BUAE AePEBLEB
nepsble 3 Wara MetToaa TYPHUPHOM COPTUPOBKK. OnucaTb WarK anroputma.

12. OnucaTb CTPYKTYpPY AaHHbIX A1A KOAMPOBKM AepeBa 0bLLero BMaa ¢ NOMOLLblo 6BMHapHOro Aepesa.
3apaHa HeKoTopas BepLlwmHa obuero aepesa. Kak Ha BHapHOM AepeBe BblAe/UTb CAMOTO NPaBoro CbiHa
334aHHOM BepLWMHbI? OnncaTb anropuTm, paspaboTtatb Nporpammy.

13. imeeTcAa ceTb OAHOKONEMHbIX XKele3HbIX AOPOT, MO KaXKA0MY y4aCTKy KOTOPOI noesaa ABMXKYTCA
TO/IbKO B OZLHOM HanpasaeHnu. BoibpaTb CTPYKTYpY AaHHbIX ANs onucaHus ceTu. Npounssectu
KOPPEKTUPOBKY AAHHbIX A/ C/ly4as U3MEHEHWUA HANPaBAEHWI ABUXKEHUA BCEX MOE340B Ha
NPOTUBOMONOXKHbIe. OnNuncaTb anroputm, paspaboTtaTb Nporpammy.

14. MaccuB uenbix Yicen pacnosioxKeH no yobiBaHWIO. 3a4aeTcs HeKOTopbIN Homep. TpebyeTcs meToaom
6WHAPHOro MOMCKa BCTaBWTb AaHHbI HOMEP B MaCcCMB, EC/IN €r0 HET, He HapyLwan NopaAKa COPTUPOBKMU.
OnucaTb anropuTm,paspaboTtaTtb Nporpammy.

15. aH cneaytowmin maceus: 17, 25, 14, 34,11, 3,47, 16, 1, 31, 22. NMoka3aTb 3Tanbl COPTUPOBKM MaccuBa
METOZOM MPOCTOro cAnAHMA. Pa3paboTaTb Nporpammy.



