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[Mporpamma pazpaborana Ha OCHOBE paboueii MporpaMMbl TUCHUTUIMHBI «HStezGIskzte ™
HOG®% = o Odzestedlsds ™ » ¢ BHECEHHEM CIIEIYFOLIMX TOMOTHEHHIA:

4 Conep:xanue JMCHUILIHHBI (MOAYJIS1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesaMm) ¢
yYKa3aHHeM OTBeJeHHOI0 HA HUX KOJIHYeCTBA aKaJeMHYeCKUX YacOB U BH/I0B yueOHOi
padoThI

,)_—[OHYCTI/IMO IPOBCACHUC JICKIUOHHBIX U MPAKTHYCCKUX 3aHATHH C IIPUMCHCHHUEM
JUCTaHIIMOHHBIX O6p3,30BaTeJILHBIX TEXHOJIOTHH U / UK SJICKTPOHHOT'O O6yquI/I$I.

Hpe,I[YCMOTpeHBI JOIIOJIHUTCIIbHBIC HHANBUAYAJIbHBIC KOHCYJIbTAllUU, B TOM YHCJIC C
MPUMCHCHUECM OUCTAHIIUOHHBIX O6p330BaTeHI>HBIX TEXHOJIOTHI.

5 OueHounble cpeacTBa JJI51 NPOBeIeHUs TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOM
arrecTalvu 00y4aroIMXcs N0 JMCUMILIHHE (MOTYJIIO0)

3amaHus TEKYIIETO KOHTPOJIS M MPOMEXKYTOYHOM aTTeCTaIlluK pa3padaThIBAIOTCS yUETOM
WHINBUIYAITBHBIX CITIOCOOHOCTEH CTy/ieHTa. Bpems Ha BBIMIOIHEHUE 3aaHM (CPOKH CAAYN
paboT) MOTYT OBITh YBEITUYCHBHI.

8 MaTepI/IaJIbHO-TeXHH‘leCKOQ oﬁecne'{e}me, Heo0XoauMoe J1J1s OCYHIECTBJICHUA

YyeOHass ayauTopusi I TPOBEACHHUS 3aHATUN JOJKHA OBITH OCHAIIEHA MECTOM C
TEXHUYECKUMH CpEJCTBaMU OOy4YeHHUs Jisi OOydYaromerocss ¢ HapyHICHHSMH OIOPHO-
JIBUTATEIBHOTO anmnapara.

PaGouee Mecrto pomkHO oOecreunBaTh cTylneHTY ¢ OB3  nestenbHOCTH €
HE3HAYUTENbHBIMH WM yMEPEHHBIMH (TPEHHUPYIOMMMH) (DU3MUECKUMH, TUHAMHYECKHUMH H
CTaTUYECKUMH, WHTEIUICKTYaJIbHBIMU, CEHCOPHBIMH, dMOIMOHAIBHBIMA HArpy3KaMu, HCKIIOYaTh
BO3MOXXHOCTh YXYAIICHUS 30POBBsl WK TpaBMaTu3Ma. OTIeNbHbBIE dJIEMEHThl 000pYI0BaHUSI U
MeOenb JOJKHBI OBITh TpaHCHOPMUPYEMBIMU: PaOOYHMil CTOJT MMEET H3MEHSIEMYIO BBICOTY H
HAKJIOH pa0oueil MOBEPXHOCTH, PEryIUPYEMYIO MOJCTaBKYy nisi Hor. Paboumii cTynm s
nHBau0B U Jui ¢ OB3 3Tol KaTeropuu J0KEH OBITh OCHAIIEH YCTPOWCTBOM JIJISI U3MEHEHUS
MOJIOKEHUSI CUJICHHSI TIO BBICOTE€ M HAKIJIOHY, PEryJIMPYyEeMOW MOJCTABKOM JJi HOT, B OTAEIbHBIX
CIy4asx - CICIHAIbHBIM CHUICHHUEM, 00ECIeYMBAIOIIMM KOMIICHCAIIMIO YCUJIHMS TIPU BCTaBaHUH,
MPUCTIOCOOTICHHEM ISl pa0OYuX HMHCTPYMEHTOB, YCTPOWMCTBOM TEpEMEIICHHUs BAOJIb padoueit
MJIOCKOCTH TI0 HAMpaBIAIONICH, a TaKXKe IOCPEACTBOM JJIEKTPOMEXaHUYECKHMX aBTOHOMHBIX
yCTpoicTB. ["abapuThl CTONA JOKHBI COOTBETCTBOBATH IPrOHOMHYECKHM TPEOOBAHUSIM PaOOTHI
WHBAJIMJA HA KOJBSICKE W (YHKIIMOHAIBHBIM TPEeOOBAaHUSAM BBIOTHEHUS PabOYMX Omepanuii B
npeziesiax 30Hbl IOCATaeMOCTH.

9 HHbIe cBeneHus

MeToanueckue peKOMeHIAIUN 110 00YUYEHHUIO JIUII ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMM 310POBbS 1 HHBAJIHU/I0B

CryneHTbl C HapylIEHUSIMH OINOPHO-JABUIaTEIbHOIO ammapara MpeACTaBIsIIOT co0oit
MHOT'OYHCJIICHHYIO I'PYIIITY JIML, UMCIOIUX PA3JIMYHBIC IBUTATCIBHBIC IIATOJIOTHH, KOTOPLIC YaCTO
COYETAIOTCA C HapyWEHUWsSMH B I103HABaTEJIbHOM, PEYEBOM, 3MOIMOHAIBHO-TUYHOCTHOM
pazButuu. Jlns Toro uToObl OOy4YeHHE CTYyAEHTa C HapyLIEHUSMH OIOPHO-IBUraTEIbHOTO
amnnapara OKa3ajoCh YCIEIIHBbIM, MPENojaBaTeNd IOJKHBI 3HATh OCOOCHHOCTH Pa3BUTHUS 3TOU
KaTeropuu OOydaloNMXCsl W YYHUTBIBaTh HMX B 00pa3zoBaTenbHOM mporecce. HeoOxommmo
COXpaHATh NPUHIUI  KOPPEKIMOHHOM  HAmpaBJICHHOCTH OOydYeHHus, KOTopas JOJDKHA
00ecIIeYnBaThCs ClricnuaJIbHbIMU METOJaMU O6y‘~IeHI/I$I, BBCJICHUECM CIICaJIbHBIX
NPOMNENEBTUUECKUX 3aHATUH, MPEIIIECTBYIONMX M3YYEHHUIO OTAEIbHBIX pa3[elioB U TeM



pOTrpaMMbl, a TaKXe BBEIACHHUEM CICHHAIbHBIX HHIMBUAYAIbHBIX W TPYINIOBBIX 3aHATHH.
[IponoKUTENBHOCTE 3aHATUS HE JOJDKHA MpeBblmaTh 1,5 daca, mocie dyero pekomenayercs 10-
15-MuHYTHBIN IEPEPBIB.

Crnenuduka nNOpa)keHUH  ONOPHO-ABUraTEIbHOIO  ammapaTa MOXET  3aMeIJICHHO
dbopMHpOBaTH TaKue ONepaliy, Kak CPaBHEHHUE, BBIICTICHUE CYLIECTBEHHBIX U HECYIIECTBEHHBIX
IPU3HAKOB, YCTAHOBJIEHUE MPUYUHHO-CIIEICTBEHHONW 3aBUCUMOCTH, HETOYHOCTh YIOTPEOIIIEMBIX
nousaTuil. [lopaxeHns OnopHO-ABUraTeIbHOTO anmapaTa 4acTo CBA3aHbI C HAPYIICHUSIMH 3PEHUS,
CllyXa, YyBCTBUTEIBHOCTH, MPOCTPAHCTBEHHON OpPHEHTAlMU. DTO IMPOSBISIETCA B 3aMEAJICHHOM
(bopMHPOBAHUY TOHATHH, ONPEAEIAIOIIUX [T0JI0KEHUE NPEIMETOB U YacTeil COOCTBEHHOIO Tella B
NPOCTPAHCTBE, HECMOCOOHOCTH Y3HAaBaTh M BOCIPOM3BOAWUTH (PUTYPHI, CKIIAIBIBATh W3 YacTei
neinoe. B muceMe BBIABIAIOTCS OWIMOKM B TrpaguueckoM H300pakeHuu OykB ©U  Ludp
(acummeTpusi, 3epKaIbHOCTh), HA4Yall0 MHChbMa M YTEHHUS C CEepeIuHBbl CTpaHUIbl, Hapymienus
ONOPHO-/IBUTATENILHOIO ~ ammapara MpOsBSIOTCS B PacCTPOMCTBE BHUMAHUS U IaMSATH,
paccpeloTOYeHHOCTH, CY)KEHHH o0beMa BHHMAaHHS, IPEOOJaJlaHuM CIYyXOBOH IaMsATH Hal
3pUTEIbHON. DMOIMOHAIBHBIE HApyIICHHs MPOSBISAIOTCS B BHJIE MOBBIILICHHONH BO30yIMMOCTH,
MPOSIBJICHUH CTPAXOB, CKIIOHHOCTH K KOJICOAHUSIM HAaCTPOCHHS.
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1 O01mme moJ10KeHN s

Pabouas mporpamma aucuumianHbl «CTPYKTYpbl JaHHBIX U QJITOPUTMbBI» COCTaBJ€HA B
COOTBETCTBUH C TpeOOoBaHMAMHU (heAepaTbHOTO rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHIAP-
Ta, YTBEPXKACHHOTO MpHKazoM MuHHCTepcTBa 00pazoBaHus u Hayku Poccuiickoit deneparnuun
Ne929 19.09.2017, u ocHOBHOI TpodeccnoHanbHON 00pa30BaTENbHON MPOTPaMMBI MOITOTOBKH
«[IporpammHoe obecrieueHUE CPEACTB BBIYUCIUTEIBHOW TEXHUKA M aBTOMATHU3HPOBAHHBIX
cucrem» no Hanpasienuto 09.03.01 "MnpopmaTrka v BEIYUCTUTENbHAS TEXHUKA" .

3anaun 1. IlonydyeHue npakTHUECKUX HAaBBIKOB Pa3pabOTKU MPOrpaMMHOIo obecrede-
AUCHHILIAHBI HUS C UCIIOJIb30BAHUEM JIMHENHBIX U HEJIMHEHHBIX CTPYKTYP JAHHBIX.
2. Ilony4yeHne npakTUUYECKUX HAaBBIKOB BbIOOpA U IIPOTPaMMHON peanu3aluu
QITOPUTMOB 00pabOTKH JaHHBIX IPU PELICHUH NMPAKTHYECKUX 3aay.
3. ITomyuenue NpakTUYECKUX HABBIKOB IIPOIPAMMHUPOBAHNUS aITOPUTMOB II€-
pebopa.
4. Ilony4yeHne MPaKTUYECKUX HABBIKOB IPOrpaMMHMPOBaHUS aJITOPUTMOB COP-
TUPOBKH JTAHHBIX.
OcHoBHbIE Mertobl pa3pabOTKH aJITOPUTMOB.
paszenbl / TeMbI CTpyKTypbl JaHHBIX.
JUCLUIIIAHBI

Anroputmsl nepedopa.
AJNTOPUTMBI COPTHPOBKH.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIIUH

[Ipouiecc m3yueHus: qucuUiInHbl «CTPYKTYpbl JAHHBIX M QJITOPUTMbBD» HAINpaBIIEH HA
dbopmupoBanue ciaenyroux kommereHuii B coorserctBuu ¢ ®I'OC BO u ocHOBHO# 00pa3oBa-
TeNbHOU Iporpammoii (Tadbauna 1):

Tabmuna 1 — KoMeTeHIMy 1 HHANKATOPBI UX TOCTHKCHUS

Kox mo &I'0OC

I/IHILI/II(E[TOpLI JAOCTHIKCHUA HHaHI/IpyeMLIe PE3YyIbTAaThl O6y-
YCHUA 110 JUCHHUITIIMHE

YHuBepcanbHbIE

OIIK-8 Crocoben
pa3pabarbIBaTh aj-

O6menpodeccronanbHbIe

OIIK-8.1 -3HaTb  OCHOBHBIE  CTPYKTYpBI
3HaeT arOPUTMUICCKHUE SI3BIKYU MPO-  AaHHBIX,

3HaThb PEKYPCUBHBIE aAJITOPUT-
MBI, aITOPUTMBI Ha rpadax, aiaro-
PUTMBI ITepedopa U COPTUPOBKH;
- YMETbh OPTaHU30BbIBATh JIaHHBIE

IrpaMMHUPOBAHUSI, OTIEPALlUOHHBIE CH-
CTeMBbI U 00OJIOYKH, COBPEMEHHBIE
cpeabl pa3paboTKH IPOrpaMMHOTO

TOPUTMEI U TIPO- obecneuenns B pa3padaTbiBa€MOM MPOTpPaMM-

rpammsl, purogasie  OIIK-8.2 HoMm obecneuennn (I10) ¢ wmc-

IJIs IPAKTHYECKOTO  YMeeT COCTaBIISATh AITOPUTMBL, M-  HOJIb30BAHHEM THUIIOBBIX JIMHEH-

HIPUMEHCHUA, caTh ¥ OTJIAXKHMBATh KOJbI HA SI3bIKE HBIX ¥ HEJTMHEHHBIX  CTPYKTYP
JIAHHBIX;

MIPOTrpaMMHUPOBAHUs, TECTUPOBATh
- YyMETb BBIOMpATh aJIrOPUTMBI, a

TAaK¥KE, I UX pCaiu3allvuu, pas3-
pa6aTI)IBaTI), OTJIAXKUBAaThb M TC-

paboToCIOoCOOHOCTD MPOrPaMMBlI,
UHTETPUPOBATH MPOTrPaMMHBIE MO-
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Kox no &I'0OC

NHaukaTopbl TOCTHXKEHUS

Ty
OIIK-8.3

[Inanupyemble pe3yiabTaThl 00y-
YEHUS M0 AUCLUIUINHE

crupoBath [IO mnpu pemeHun
KOHKPETHBIX 33]1a4;

- BJAJeTh HAaBbIKAMM OPIaHU3a-
LMY JTaHHBIX Npu pazpadotke 110
U HCIOJIb30BAaHMS  TUIIOBBIX
CTPYKTYp JaHHBIX;

- BJIaJIETh HABBIKAMHM HCIIOJIb30-
BaHUsS CTaHIAPTHBIX aJTOPUTMOB
MpU OpraHm3anuu u o0paboTKe
JaHHbIX Ha OBM nns pemenus
IPAaKTUYECKUX 3a/1a4;

Bnaneer HaBbIKaMu IporpaMMupo-
BaHUsA, OTJIAJAKU U TECTUPOBAHUS
[IPOTOTUIIOB IPOIPAMMHO-
TEXHUYECKNX KOMILIEKCOB 3a7a4

[IpodeccronanbHbIe

3 MecTo TMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOil
NPOrpamMMsl

Huciumnaa « CTpYKTYphl JaHHBIX U aITOPUTMBI» M3y4yaeTcs Ha 2, 3 Kypcax B 4, 5 ce-
MECTpax.

JluciuruinHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOIYNIH)» M OTHOCUTCS K
00s13aTeTbHON YacTH.

Jl5is ocBOEHUS TUCHUIUTMHBI HEOOXOIMMbI 3HAHUS, YMEHUS, HABBIKA U OMBIT IIPaKTHUYe-
CKOH JesTeNbHOCTU, CPOPMUPOBAHHBIE B MpOIecce U3ydeHUs AUCUMILINH: «COBpEeMEHHbIE
nporpaMMHbIe cpesicTBa» U «IIporpaMMupoBaHue Ha SI3bIKE BBICOKOTO YPOBHSI».

3HaHMUA, YMEHHS W HaBBIKM, C(HOPMUPOBAHHBIE TPU HM3IYYECHUH JIUCHUTUTHHBI
«CTpyKTyphl JaHHBIX U QJITOPUTMBI», OyIyT BOCTpeOOBaHBI NPU H3YUYEHHUU MOCIEAYIOIIMX
nucuuiuinH: «TexHomoruu pa3paboTKu MporpaMMHOTO obecreueHusi» u «PazpaboTka mHTEp-
¢eiica moabp3oBaTENAN.

Jucuurmmnaa «CTpYKTYpBI JaHHBIX U QITOPUTMBI» B paMKaX BOCIHTATEIHHON PabOTHI
HanpasjieHa Ha popMHpOBaHUE y 00ydYaOLUUXCsSd YMEHUS CaMOCTOSITETbHO MBICIHUTh, pa3BUBa-
eT npodeCCUOHAIPHBIE YMEHHSI.

4 O0beM TUCHUNIHHBI (MOAYJIsI) B 3a4€THBIX eIMHUIIAX C YKAa3aHHEM KOJIMYeCTBA
aKajgeMHYecKHX YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcsi ¢
npenoaaBateieM (10 BUAAM Y4eOHBIX 3aHATHI) H HA CAMOCTOATEIHLHYI padoTy
00y4Yar I XCS

O61as Tpya0eMKOCTh (00beM) NUCIUIUIMHBI cocTaBisieT 8 3.e., 288 akax. gac.
Pacrnipenenennie oo6beMa AUCIMITIMHBI (MOIYJIS) 110 BUJAM Y4eOHBIX 3aHATUN PEICTaB-

JIEHO B Tadymue 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOJYJIS) IO BUJIAM YUEOHbIX 3aHSATHIH

Bcero akagemu-

O0beM TUCHUNIINHBI
YeCKHUX 4aCO0B

OO0mmast TpyA0€MKOCTh TUCITUTLTUHBI 288

KonrakTHas ayauropHas padoTa o0y4arommxcs ¢ npenogasaresiem (1o

. 90
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro

4




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

B Tom uucine:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHbBIC 3aHSITHS, TIPEIY-
CMaTPUBAOIINE TIPEUMYIIIECTBEHHYIO Tiepeaady yueOHoi nadopmammm re-
JarOTHYECKUMH PAaOOTHUKAMU )

30

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, IPAKTUYECKUE 3aHATHUS, TTPaK-
TUKYMBI, J1a0OpaTOpHbIE PabOThI, KOJJIOKBUYMbI U MHbIE AaHAJIOTUYHbIE 3a-
HSATHS)

60

HUKP

CamocrosiTesibHAsi padoTa 00y4alOIIMXCS U KOHTAKTHasi padora, BKIIIO-
yarouasi rpynnoBbie KOHCYIbTAlMU, HHAUBUIYAJIbHYIO paboTy 00y4aro-
HIMXCSI C TIPenojaBaTessiMe (B TOM YUCIIC HHIUBUAYAIbHbIC KOHCYJIbTAIINN );
B3aMMOJICHCTBHE B AJICKTPOHHOU MH()OPMALIMOHHO-00pa30BaTeILHOM cpeie
BYy3a

196

[TpomexyTouHas arTecTanus 00yJaromuxcs — 3a4eT ¢ OLEHKOM
KypcoBas pabora

5 Conep:xkanue TUCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3/aejiam)
€ YKa3aHHeM OTBEJIeHHOr0 Ha HUX KOJIMYeCTBA aKaJeMHYeCKHX YacoB U BU/I0B

y4eOHoii padoThI

CtpykTypa 1 cofepkaHne TUCIUILTUHBI TPUBEACHBI B TabuIe 3.

Tabmuna 3 — CTpyKkTypa u coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bunet yueGHoI paboThl, BKIIOYAsi CAMOCTO-
ATEJIbHYIO pab0Ty 00y4aroIIuXCsi U TPYIO-
€MKOCTb (B yacax)
KonTaktHas padora npenojasa- CPC
HaumeHnoBaHMe pa3zienoB, TeM U CoJIepKaHUe Ma- TeJIs ¢ 00yJaroUMMHUCS
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKue TOpHBIE
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

YerBepThlii ceMecTp

Tema 1 Pexypcuenvie arcopummul u npocpammul

[TocTpoeHue anropuTMa U HPOrPaMMBbl. JTallbl
nocrpoeHus anropurma. JKnsnennsii nukn I10.
CTpyKTypHOE HpPOrpaMMHUpPOBAHUE CBEPXY BHM3.
MeTon AEKOMIIO3ULIMK U PEKYPCUBHBIE MOIIPO-
rpaMMbl. 3aiada o XaHoickux Oamusx. [loctpo-
€HUE AJITOPUTMA C MOMOIIBI0 PEKYPPEHTHBIX CO- 2 -
OTHOILIEHUH. 3ajjadya 0 MUHUMAJIbHOM YHUCJIE MO-
HET. 3aMeHa WTEpallMOHHOIO IMKJa BBI30BOM pe-
KypcuBHOM (QyHKIUU. ['eHepannsi nepecTaHOBOK.
Kocennass pexypcus. IlpuGnuxenne KpUBBIX
[Teano ¢ momomibto KpuBbix ['nnbbepra. CuHTaK-
CUYECKMM aHaJu3 M BBIYMCICHUE 3HAYECHHUS

5




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

apu(QMETUYECKOTO BBIPAKEHUSI METOJOM PEKyp-
CUBHOTO CITYCKa.

Tema 2 Memoowl 06x00a eepuiun epaga

[Ipoctoii HEOpUEHTHUPOBaHHBIM Tpad, Marpuia
cMmekHOCTH. CTpyKTypa JaHHBIX MaccuB. Pexyp-
CHUBHBI QJITOPUTM pPAacKpacKu BepIIHH rpada.
MeTton  AMHAMHMYECKOTO  IPOrpPaMMHUPOBaHUS.
Anroputm /lefikcTpsl orcka KpaTyailliero myTu
B rpade. ANTOpUTM BBIIEIEHUS KOMIIOHEHTHI
cBsizHOCTU Tpada. YKagHplii MeTO pemeHus 3a-
Jaduu 0 pasmeHe aeHer. AnroputM IIpuma nouc-
Ka OCTOBHOI'O JieCa MHUHUMAJIBHOIO Beca. AJIro-
putm Kpyckana. Anropurmsl 00Xxojla BEpUIMH
rpada B ryOMHY U B IIUPHHY.

32

Tema 3 Jlunetinvie cmpykmypol OaHHbBIX

CrpykTypa JaHHBIX CTEK. J[MHaMUYECKue CTpyK-
Typbl JaHHbIX. JIuHamuueckuil crtek. Mckiroye-
HHUE PEKypCHU C MOMOINBI0 cTeka. [Ipumenenune
CTeKa JUIsd BBIYMCIICHUS 3HAUYEHUIl apudmernye-
ckoro BelpakeHus. Ouepens u aek. Mcnonp3oBa-
HUE CTeKa MpPHU MPOrpaMMHUpPOBAHMM AJITOPUTMA
obxona BepmuH rpada B rnyouny. Mcnonas3oBa-
HHUE OuYepeaM NpU MPOrpaMMHUPOBAHUU AJITOPHUT-
Ma 00Xo/a BepIlnH rpada B LIMPUHY. AITOPUTM
noucKa nyteit B rpade ¢ moMOIIbI0 cTeKa. AJro-
PUTM TIOWCKA HANPaBJICHHBIX MYTEH C MOMOIIBIO
OUYEpEIN.

10

22

Tema 4 Henunetinvie cmpykmypol OaHHbIX

HenuHeliHble CTPYKTypbl JAHHBIX: Hepapxuye-
CKHE CIIUCKH, IEPEBbs, YIIOPALOUYECHHBIE NEPEBBS,
HEYIOPSI0UEHHbIE J1epeBbs, OMHAPHBIE JEPEBbS,
OopueHTHpOBaHHbIE Trpadbl. Lluknnueckue couc-
ku. [IpumMeHenne NUKIMYecKoro cnucka JJis pe-
mieHus 3aaaun Jlxosedyca. JIByCBA3HBIN HUKIH-
yeckuii cnucok. lIpencraBieHne ynopsnodeH-
HBIX JIepeBbEB. ANTOPUTM 00X0/a YMOpsAA0UYEH-
HOTO JepeBa. CTpyKTypa JaHHBIX JEPEBO IIOUCKA.
Cnucok CMEXHOCTH [l OPUEHTUPOBAHHOTO

rpada.

10

22




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

HUTOTI'O B yeTBepTOM CeMecTpe

14

28

102

IIsiThIid cemecTp

Tema S Memoo nepebopa c 6o38pamom
®dopmynupoBka 3anaun. [Ipobrema mocTpoeHUs
[0CJIEI0BATEIbHOCTEH, yJOBIETBOPSIOIIUX 3a-
JAaHHBIM OTHOILIECHUSAM, U €€ PELICHHE METOJIOM
nepebopa ¢ BO3BpaTOM. AJTOpUTM Iepebopa ¢
BO3BpaTOM Kak MeToJ| packpacku. llepebop cios
JUIMHBI N, HE CO/IEPIKAIINUX CMEXHBIX UACHTHYHBIX
MOJATEKCTOB. PexypcuBHas peanu3ainus aaroput-
Mma nepebopa ¢ Bo3BpaToM. IIpumep mporpammsl.
Pemenne 3amaun ['aycca o ¢ep3sx peKypCHBHBIM
aIroputMoM nepebopa c¢ Bo3BparoM. Ilepebop
nyteil B rpade. Anroput™m nepebopa raMHIIbTO-
HOBBIX IIMKJIOB B rpade. 3agaua Diinepa o max-
MaTHOM KOHE M aJITOPUTM €€ peleHusi. AJIrOpuT™M
peleHus 3alaud O pa3MeHe JeHer. I'eHeparus
MOJIMHO’KECTB KOHEYHOI'O0 MHOKECTBA. AJITOPUTM
nepebopa pasznokeHui uucia B cymmy. I'eHepa-
M. MOHOTOHHO HEYOBIBAIOIIMX IOCJIEOBATENb-
HOCTEH. AJITOPUTM TeHepanuu pa3OueHuil MHO-
xectBa. OpraHuszanusi IEPeMEHHOr0 4ucia BIO-
KEHHBbIX LUKJIOB. HenerepMHMHUPOBaHHBIN anro-
puTM pacno3HaBaHus U kiaacc NP-IoJHbIX 3ajad.
IIects ocHoBHBIX NP-110J1HBEIX 3a71a4.

16

46

Tema 6 Buympennsas u enewiHss cCOpmuposxu

OcHoBHblEe MOHATHSA. MeToa HpPOCTBIX BCTaBOK.
Merton my3sipbkoB. COPTUPOBKA METOJIOM BBIOO-
pa. CoprtupoBka mnojcueroM. Pacnpenenstommii
nojcuer. Monudukanuu Meroga BcTaBok. Ilpu-
mep nporpammsel. Copruposka meropoMm Illemna.
Brictpast coprupoBka Xoapa. OOMeHHas mopas-
psanHas coprupoBka. [Ipumep mporpammer. Cop-
TUPOBOYHBIE ceTU U anroputm beruepa. Typuup
c BblObIBaHUMEM. [lupamupanbHas COPTUPOBKA.
[Tpumep nporpammel. Ouepenp ¢ IPUOPUTETAMH.
Anroput™m nByxmyteBoro ciusiHus. CopTupoBka
IIPOCTBIM JBYXIIYTEBBIM CiHsiHUEM. EcTtecTBeH-

16

48
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Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)
KonrtakTHas pabora npemnoaasa- CPC
HanmeHnoBaHMe pa3liesioB, TEM H COJIEPKAHHUE Ma- TEJIsI C 00YJaIONMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHUe TOpHBIC
(npaktu- | 3aHATHS
YEeCKHe
3aHSTHUS)
HOE JIBYXITyTE€BOE CIHsiHHE. [[ByXJIeHTOYHAs COp-
THUPOBKa Ha OCHOBE Mopas3psaHoi. TpexieHTou-
Has COPTHPOBKA CIHUSHUEM. YeThIpexXJIeHTOYHAs
copTupoBKa ciusiaueM. [IpuMep nporpammel.
HNTOI'O B nsiToM cemecTpe 16 - 32 94
HUTOI'O no gucuuninze 30 - 60 196

6 BuHeayauTopHasi caMoCTOSITeIbHAs Pa00Ta 00yYAIOIIUXCS M0 TUCHUII/INHE
(MmonyJ10)

B cooTBercTBHY ¢ YICOHBIM IUITAHOM B paMKaxX TUCHUIUIMHBI « CTPYKTYPHI JaHHBIX U aJl-
TOPUTMBD» CTY/ICHT BBIMOJHAET pacueTHo-rpaduyeckyro padory (PT'P) u kypcoByro paboty.

[Ipy nnaHUpOBAHWHM CAMOCTOSTEILHONH PabOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBAThCSI CIEAYIONIMM PACIPE/ICIICHUEM YacOB Ha CAaMOCTOSTEIbHYIO paboTy (Tadiuua 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeaciIiCHUC 9aCOB HA CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBhI caMOCTOSATEIbHOI padoThl | KoamuectBo uacos
YerBepThlil ceMecTp
M3ydeHne TeoOpeTHUECKUX pa3/IeloB AUCIUIIINHbI 36
IToaroToBka K J1abOpaTOPHBIM 3aHITHUSAM 46
[Tonroroska u opopmuenue PI'P 20
HTOro B 4eTBEPTOM CEMECTPE 102
IIsiThIi cemecTp
M3ydeHne TeOpeTHUECKUX pa3/IeloB AUCIUIIINHbI 26
[TonroroBka Kk 1a00paTOPHBIM 3aHATHSIM 38
[TonroroBka u opopmieHrne KypcoBOi pabOThI 30
HToro B ATOM ceMecTpe 94
HToro no nucuumnianze 196

7 OueHOYHBbIE CPeICTBA /ISl IPOBEICHUs] TEKYLIero KOHTPOJIs
U MPOMEKYTOYHOM aTTecTanuy 00y4aloIuXxcs M0 JMCHHILIMHE (MOLY110)
q)OHZ[ OICHOYHLIX CPCACTB A MPOBCACHHA TCKYHWICIO KOHTPOJA YCIICBACMOCTU U
IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.
IToJTHEBIIT KOMITJIEKT KOHTPOJIBHBIX SallaHI/Iﬁ HJIM UHBIX MaTCcpUalioB, HGO6XO)II/IMI)IX JJIA
OILICHMBAHHUS PE3yJIbTAaTOB OOyUEHHUs MO JUCHMIUIUHE (MOJYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTuriKke B OYyMa)KHOM H 3JICKTPOHHOM BHJIE.




8 VYueOHo-MeTOaAMYeckOe W HUH(POPMANMOHHOE olecrmedYeHHe TUCHHUIIMHBI
(MoayJisn)

8.1 OcHoBHas JquTEpaTypa

1 benos, B. B. Anroputmsl U CTPpYKTYpbl JaHHBIX [DIEKTPOHHBIA pecypc]: ydeOHHK /
B.B.benos, B.M.Yuctskosa. - M.: KYPC, HUIl UH®PA-M, 2017. - 240 c¢. // ZNANIUM.COM
ANEKTPOHHO-OMOINOTEeUHAS cUcTeMa. — Pexxum JIOCTyTIA:

http Ilwww.znanium.com/catalog.php?.
2 Kannenan, C. A. AaropuTMuzanus ¥ NporpaMMHUpPOBaHKHE [DJIEKTPOHHBIN pecypc| :

yuebnoe mocobue / C.A. Kannenan. — M.: U]l ®OPYM: HUI UHOPA-M, 2014. — 352 c. /I
ZNANIUM.COM :  osnekrpoHHO—OMONHMOTEeYHass  cucreMa. —  PexxuMm  jgocTyma:
http://www.znanium.com/catalog.php?.

3 Konpgaes, B. JI. OCHOBBI aIrOpUTMHU3ALIMKM U TPOTPAMMUPOBAHUS [ DIEKTPOHHBIN pe-
cypc]: yuebnoe mocobue / B.JI. Kongaes; nox pen. JI.I'. I'arapunoii. — M.: U]l ®OPYM: UH-
OPA-M, 2015. — 416 c. // ZNANIUM.COM : 351ekTpoHHO— OHOIHOTEYHAs cucTeMa. — Pesxxum
nocryma: http://www.znanium.com/catalog.php?.

4 TlporpamMMHasi HHXeHepHs: ydeOHUK 1t By30B / mon pen. b.I.TpycoBa. — M.: Akane-
mus, 2014. — 282c¢. — (Briciee oopa3oBanue. bakanaspuar). — bubnuorp.: ¢.273—-280.

8.2 JlonmoJHUTE/IbHAS JINTEPATypa

1 baxxenoa, W.1O. S3p1ku nmporpammupoBanust: yaeOHuk ais By3os / U. 0. baxenosa;
nox pena. B.A.CyxomnunoBa. - M.: Akagemus, 2012. — 358c. - (Bsicmiee npodeccruonaabHoe 00-
pa3zoBanue. bakanaBpuar).

2 Kysun, A. B. IlporpammupoBanue Ha sizbike Cu [Dnekrponnsiii pecypce] /A.B.Ky3uH,
E.B.UymakoBa — M.: ®opym, HUL] UHO®PA-M, 2015. — 144c.// ZNANIUM.COM : s51eKTpoH-
HO—OMOMMoTeyHas cucreMa. — Pexum nocryna: http://www.znanium.com/catalog.php?.

3 MaBnosckas, T.A. C/C++. [IporpaMMupOBaHue Ha S3bIKE BHICOKOTO YPOBHS: YUCOHUK
quis By3oB / T. A. [1aBnosckas. — CII6.: ITutep, 2010. — 460c.

8.3 Meroauueckue yKa3aHMsl AJs CTYAEHTOB II0 OCBOCHMIO JHCHMIUIMHBI (IIpU
HaJIU4YuN)

1 XycannoB, A.A. CTpyKTypbl U anropuTMmbl 00paboTku nanbix. Yacts 1: Yued. nmoco-
oue/A.A. XycaunoB, H.H. MuxaiinoBa. — Komcomonsck-Ha-Amype: [OYBIIO  «KHAT'TVY»,
2007. — 86¢. // CobcTBeHHBIE AeKTpoHHBIE pecypchl KHATITY: BupTyanbHas 6uOnuoreka WH-
CTUTYTa HOBBIX UH(POPMALIMOHHBIX TEXHOJIOTU I — Pexum JIOCTyTIa:
http://www.initkms.ru/library/main?.

2 XycauHoB, A.A. CTpyKTypbl U alrOpUTMbl 00pabOTKH AaHbIX. YacTh 2: Yueb. nmoco-
oue/A.A. XycaunoB, H.H. MuxaiinoBa. — Komcomonsck-nHa-Amype: TOYBIIO  «KHAI'TY»,
2007. — 94c. // CobcrBenHble AnekTpoHHbIe pecypcebl KHAI'TY: BupTyanbHas 6uOnuoTeka MH-
CTHTYTa HOBBIX WH(POPMAITMOHHBIX TEXHOJIOTUI — Pexum JocTyna:
http://www.initkms.ru/library/main?.

8.4 CoBpemeHHble TmnpodeccuoHATbHbIE 0a3bl MAAaHHBIX M HH(POPMALHOHHBbIE
CIIPABOYHBbIE CHCTEMbI, HCIIOJIb3yeMble MPHU OCYlIeCTBJIeHNH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE


http://www.initkms.ru/library/main

1 Dnexrponno-6ubanoreynass cucrema ZNANIUM.COM. J[loroBop Ne 4378 »36¢c MK3
211272700076927030100100100046311244 ot 13 anpens 2021 r.

2 DnekrpoHHo-OuOMMoTeuHas cucrema |IPRboOKS. Jluniensnonnsiii qoropop Ne EI144 Ne
44/4 Ha nmpeoCTaBICHHUE JOCTYyIA K AJIEKTPOHHO-0nOmroreuHou cucteme IPRbooks MK3
21127270007692703010010010003631124 ot 05 despans 2021 .

3 OnektponHo-6ubmoreunas cucrema eLIBRARY.RU. [Jorosop Ne EIT 44/3 na okazanwue
ycayr J0CTyTa K AJIEKTPOHHBIM U3JIAaHUSM
MK3211272700076927030100100100026311244 ot 04 deppas 2021 r.

4 OobpazoBatenbHas 1uiarpopma FOpaiit. JloroBop Ne VII 44/2 wa okazaHue yciayr Io

MPEOCTABICHUIO JIoCTymna K o0OpasoBartebHON matdopme K3
2112727000769270301001 0010001 6311 244 ot 02 depans 2021 r.

8.5 IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX IJISI 0CBOEHUSI AU CHUIJINHBI (MOYJIs1)

1 Bubnuoreka nporpaMMucTta. Mizydaem aJropuTMBbI: MOJI€3HbIC KHUTH, BeO-CalThI, OH-
JalH-Kypchl ¥ Bugeomatepuais http://www. proglib.io .
2 HanmonanbHbii OTKpbITEIN YHEBepcuTeT MHTYUT http://www.intuit.ru.

8.6 JlnumeH3mOHHOE M CBOOOJAHO PACHPOCTPaHsieMOe NMPOrpPaMMHOE ofecleveHmue,
HCMOJIb3yeMOe TIPH  OCYLIECTBJIEHMH 00pa30BaTeIbHOr0 mpomecca o

AUCHHUIIJINHE

Ta6muna 10 — [TepeueHb HCIIOTB3YEMOTO MTPOrPAMMHOTO 00ECIICUeHUS

HaunmenoBanue [10 PeKxBU3UTHI / yCIOBHSI NCTIOJIb30BAHUS
Microsoft Imagine Premium JluuensnonssIit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CB0OOIHAS TUIICH3HS, YCIOBUS HCIIOJIB30BAHUS MO CCHLIKE:
https://www.openoffice.org/license.html
Visual Studio Community PacripoctpansieTcst cBOOOIHO, MOKET MCITOJIb30BaTh HEOTpa-
2017 HUYEHHOE YHCIIO MOJIb30BaTeNeil B OpraHn3aluy B y4eOHbIX
AyJUTOPHSIX

9 OpraHM3anHMOHHO-TIearoruyecKue ycJaoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nHCcaHHeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TmpemonaBaHus) — pyccKuil. [[ms Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I qJac yCTaHaBJIUBACTCA MMPOAOJKUTCIbHOCTBIO 45 MHHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOPbIH 0CBOOOXKIaeT 0Oyydarole-
Irocsa OT H€O6XOI[I/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 Od6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenojiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[{MOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTUHN NPCACTABJICHBI JICKIUAMU U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTelIbHBIE TEXHOJIOTHH HUCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. HpopmanmoHHbie
o0Opa3oBaTeNnbHbIE TEXHOJOTUU PEaTU3YIOTCS MyTeM aKTUBH3AI[MH CAMOCTOATEIbHOW paboThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.
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9.2 3aHATHSA JEKIIHOHHOI'0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii nexiuu gekTop 00s3aH MpeayNpenuTh CTYICHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIy0OKOE MOHMMaHKUE YU4eOHBIX BOIPOCOB MPH 3HAYMTEIBHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapckue 3aHATHA IPEICTABISAIOT COOON JeTanu3aluio JEKIHOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEIJICHUsS Kypca U OXBaThIBAIOT BCE OCHOBHBIC PA3/EIIbl.

OcHoBHO# (opMOIi IPOBECHUSI CEMUHAPOB SABJISIETCS 00CYXJIeHHe Hauboiiee npodsieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHsX. B 00s3aHHOCTH nIpenojaBaressi BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIM ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUAX OLIEHUBAETCS IO CIENYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BOIPOCHI, IIPEAJIaracMble PErogaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBIITOJIHEHUE IIPOEKTHBIX U UHBIX 3aJaHUN;

* ACCUCTHPOBAHME NIPENOIABATENIO B IPOBEICHNN 3aHATUH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MICTOYHMKH.

JIoknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETUYECKHM
MaTEpUajIoOM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCYKICHU.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX Ha CEMUHAPCKOM 3aHSATUH, BXOAMT B HAKOIUICH-

HYIO OILICHKY.
9.4 CamocTosiTeibHAsI padoTa 00y4YAIOIMXCS M0 TUCHUIIIIHHE (MOYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUN, YMEHUN 0€3 HEemoCpeJACTBEHHOIO y4yacTHs Mpernojaa-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIyYEHHBIX TEOPETUYECKUX 3HAHUN U NMTPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* Pa3BUTHE MO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIn3aluiy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBIATHCS UHAWBUIYaIbHO WM TPyHIamMH CTy-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30BaA-
HUe HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

[lepen BbIMONIHEHHWEM O0YYaIOIIMMUCA BHEAYJUTOPHOM CaMOCTOSITENIbHOM palboTHI mpe-
[IOABaTENIb MOKET IIPOBOJUTH MHCTPYKTaXX II0 BBINOJHEHUIO 3agaHus. B HHCTpyKTax
BKJIFOYAETCS:

- LIeJIb U COJIepKaHUE 3alaHus;
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* CPOKH BBITIOJIHCHHS;

* OPUEHTUPOBOYHBIN 00bEM PaOOTHI;

- OCHOBHEBIE TpeOOBaHUs K pe3yJbTaTaM padOThl U KPUTEPUH OIICHKH;

* BO3MOXXHbIE TUIIMYHBIEC OMINOKY IPU BBITIOTHEHHH.

WNHcTpyKTak MPOBOAMTCS TMpeErofaBaTeieM 3a cueT o0beMa BPEMEHHU, OTBEICHHOIO0 Ha
U3YyYEHUE AUCIUILTUHBL.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOANTHh B MUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CryneHTsl JOKHBI MOAXOIUTh K CaMOCTOSITENILHOM padoTe KaKk K HaWBa)KHEUILIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUYECKUX 3HAHUH, BHIPAOOTKE €IMHCTBA B3IJISJIOB Ha
OTJIeIbHBIC BOMIPOCKHI Kypca, TPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M UCIIOJIB30BaHUs mpodec-
CUOHAJILHOW JIUTEPaTYpBHI.

[TomemeHust sl CaMOCTOSITENILHOW PabOThI OOYYAIOIINXCSI OCHAIICHBI KOMITBIOTCPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecrneueHHueM JO0CTyna B
AIIEKTPOHHYIO MHPOPMALMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3aLINH.

9.5 Meroanuyeckue yKa3aHus I 00y4aIOMIMXCS 110 OCBOEHUIO TN CIUTITHHBI

[lpr w3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pPa3HO BBHIMOIHATH CIEAYIOIINE
PEKOMEH 1Al H:

1. 3yuenne yueOHOM TUCIUTUIMHBI JJOJDKHO BECTHCH CUCTEMAaTHYECKH.

2. Ilocne u3ydeHHs Kakoro-auobo paszesna Mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS IO MTaMsTH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPEACTICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥ MHJJUBHTyaJIbHBIM KOMIUICEKCHBIM 33JJaHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Best TemaTnka BOIIPOCOB, M3YY9aEeMBIX CaMOCTOSITEIBHO, 33/1a€TCA HA JISKIUSAX MPEero-
naBaresieM. MM jke 1aroTcsi HICTOYHHMKY (B MEPBYIO OYepe/ib BHOBb U3JJaHHBIC B MEPHOAMYCCKON
HAYYHOH JuTeparype) uist 0oJiee AeTaTbHOTO ITIOHUMAaHUS BOIIPOCOB, O3BYYCHHBIX HA JICKIIHH.

[Tpu camocTosTeNEHON IPOPAOOTKE Kypca 00ydaroIuecs TOJIKHbI:

* IPOCMATPHUBATh OCHOBHBIE OTIPE/ICICHNUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepual M JOTOIHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

* U3YYHUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIATH T€3UCHI, AHHOTAIIMH U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENILHO BBITIOJIHATD 3a/IaHUsl, aHATIOTUYHBIE TMPEJiaraeMbIM Ha 3aHATHSX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanme MaTepuaibHO-TEXHHYECKOT0 ofecnevyeHnsi, He0OX0AUMOro s
oCylIecTBJIeHHS 00pPa30BaTeIbLHOIO NMPoLecca Mo AUCHMILINHE (MOIYJII0)

10.1 YuebGHo-1260paTopHOe 000py/a0BaHHE

Jnst peanu3zaniy mporpaMmbl AUCUUIUIMHBL «CTPYKTYpBl JAHHBIX U QJITOPUTMBI» UCIIOIb3Y-
€TCsl MaTepUATbHO-TEXHUIECKOE 00ecriedeHue, TiepeurciieHHoe B Tabmrie 11.

Tabmuna 11 — Ilepeuens obopyioBaHus 1a00paTOpUn

Haumenosanue
Aynutopus ayJIuTOPUH Hcnons3yemoe ob6opyaoBaHme
(;rabopartopun)
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Kommerotep- | Kommsioteprsiii | Kommsrotepsr IBM PC Corel-3, 4M6 O3V,
HBIC KJIacchl | kimace, 101/5 23 mIT. B KJIacce, IpOeKTop
@310

10.2 Texnn4yeckue M 3JIeKTPOHHbIE CPEACTBA 00yUeHHsI

ITpu npoBeneHnn 3aHATUH UCHONB3YETCs ayAUTOpPHUs, 000pyl0BaHHAs ITPOEKTOPOM (cTa-
LIMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl 0TOOpakeHus npe3eHrauuii. Kpome toro, npu nposeneHun
JEKIHMHA U IPAKTUYECKUX 3aHATHHA He00X0AUM KOMIIBIOTEP C YCTAHOBJIEHHBIM Ha HEM Opay3epoM
U IPOTPaMMHBIM 00€CIIEYeHUEM TSI IEMOHCTPAIIMK IPE3eHTAIUH.

JUis peanu3anuu AUCUUILIMHBI TOATOTOBIIEHBI CIEAYIOIINE IPE3eHTalUuU:

1 CtpyKkTypbl 1aHHBIX.

2 AnroputMbl COPTUPOBKH.

11 Uuble cBegeHus

MeToauuecKkue PECKOMEHIAIMH 110 oﬁyqenmo JUI ¢ OrpaHUIYC€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOJKET OBbITh OPraHW30BAHO KAaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonararorcs cenuanbHble YCIOBHS 7S MOJy4YeHUs 00pa30BaHus 00yYaroIUMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBBSL.

[Tpodeccopcko-nienarorn4eckuii cCocTaB 3HAKOMUTCS C MCHUXOJOT0-(PU3UOIOTHIECKUMU
OCOOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMINTalMKd WHBATUAOB (Ipu Hanuuuu). [Ipu Heoob-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEPKKA IIPENoAaBaHUs ThIOTOPAaMH, IICHUXO-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKOMeHaanussMu MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YYEHUSI, TEXHOJIOTHH COITMOKYJIBTYPHOU peaOuIUuTAIlMH C 1IEJIbI0 OKa3a-
HUS TIOMOILM B YCTAHOBJIEHUU MOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C JIPYTrUMU CTYJECH-
TaMH, CO3aHUU KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTy/eHueckoi rpymme. [logbop u
pa3paboTKka y4yeOHBIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IMPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMAIbHBIX TEXHUYECKHX
CPEICTB M MHPOPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruinHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
o0ydeHus: 00ILEero M crenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUECKOe 0OecrieueHre MpeycMaTpUuBaeT MPUCIIOCOOIEHHE ayIuTO-
puit k Hyxaam aur ¢ OB3.

dopma NMpoBeJEHUsI aTTECTAUU ISl CTYJ€HTOB-UHBAIWIOB YCTAHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUIecKux ocobeHHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 331aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

* B TIEYaTHOW WM DJIEKTPOHHOM Qopme (I JUL € HapyUIEHUSIMH OIOPHO-
JIBUTATEIBHOTO anmnapara);

* B IIe4aTHOM (hopMe WIIH DIIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7IS1 JIUII C HAPYIICHUSIMU CITyXa, Pe4H, 3pEeHUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IUIsl JIUL] C HAPYLIEHUSIMU 3PEHHUS).

CrygeHTaM C MHBJIMIHOCTHIO YBEIMYMBAETCS BpPEMsSI Ha MOJArOTOBKY OTBETOB Ha KOH-
TpOJbHBIE BONPOCHL. JIJis TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYNMHas (Gopma MmpeaocTaB-
JIEHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

* IMCbMEHHO Ha OyMare Wiau HabOpOM OTBETOB HAa KOMIIbIOTEpE (MJIs UL C HApYILIEHUS-
MU CllyXa, peun);
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- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (I
JIUI] C HapYIIEHUSIMH OMTOPHO-BUTATENILHOTO aliapara);

* YCTHO (U151 JIUL C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO aIllapara).

[Tpu HEeoOxoaMMOCTH 17151 00YUYaIOIIUXCsl ¢ MHBAMAHOCTRIO MPOIIelypa OLEHUBAHUS pe-
3yJIbTaTOB OOYYEHHUSI MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/ OLIEHOYHBIX CPEJICTB!

o IMCIOMIIJIMHE

CTpYKTYpbI JaHHBIX U AJTOPUTMbI

Hanpasnenue noarotroBku 09.03.01 "HUngpopmamura u evtuuciumenvHas
mexHuka"

HamnpasnenHocTs (mpoduib) Ilpoepammmnoe obecneyenue cpedcma olUUCTUMENbHOU

00pa30BaTeNLHON MPOTPAMMBEI MEeXHUKU U A8MOMamu3uUpOBaAHHbIX CUCTEM

Kpanmudukanus BEITYCKHUKA bakanasp

I'ox Hayasa MOATOTOBKHU 2021

(no yueoHomy niawy)

®opma 00yueHus OyHas

TexHonorus 00y4eHus MPaoUYUOHHAS

Kypc Cemectp TpynoemMKocCTs, 3.€.

2,3 4,5

8

Bua npomexyTo4HON aTTecTalnu

OOGecneunBaroliee noapas3aeieHue

3auem c oyenxou Kypcosas paboma

1IYPUC
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[Iponiecc u3yuenusi nucuumiiHbl «CTPYKTYpbl JAHHBIX M aJITOPUTMbI» HANpAaBIEH Ha
dbopmupoBanue cienyronmx komrnereHuuid B cooreTcTBur ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TeNBHOU TIporpammoii (Tabmuma 1):

Tabmuua 1 — KomnereHIMy 1 MHIUKATOPBI UX JTOCTUKECHUS

Kox mo @I'OC

HNuaukaropel JOCTUKEHUS

[Inanupyemblie pe3ynbTaTsl 00y-
YEHUS IO JUCIUTUINHE

YHuBepcanbHbIe

OIIK-8 Cnocoben
pa3palaThIBaTh aj-
TOPUTMBI U IIPO-
IPaMMBbI, IPUTOTHBIC
JJIA HpaKTquCKOFO
PUMEHCHUS;

Ob6menpodeccnoHanbHbIC

OIIK-8.1

3Haer AITOPUTMUYCCKHE A3BIKU IIPO-
IrpaMMHUpPOBaHus, OIICPALIMOHHEBIC CHU-

CTeMBbI U 000JIOYKH, COBPEMECHHBIC
Cpelbl pa3paboTKH IPOrPaMMHOTO
oOecrnieueHus

OIIK-8.2

YMeeT COCTaBIISITh aJTOPUTMBI, ITH-
caTh M OTJIAXXUBAThH KOJIBI HA S3BIKE
MIPOrpaMMHUPOBAHUS, TECTHPOBATH
paboTOCIIOCOOHOCTH MPOrPaMMBI,
WHTETPUPOBATH MPOTPAMMHBIE MO-
TyITH

OIIK-8.3

Bnaz[eeT HaBbIKaMU IIPOrpaMMHpPO-
BaHUs, OTJIAAKHW U TCCTUPOBAHUA
MIpOTOTUIIOB IPOTrPAMMHO-
TECXHUYCCKNX KOMIIJICKCOB 3aJa4

-3HaTh
JTAaHHBIX;
3HaTh PEKYPCHUBHBIC aJTOpPUT-
MBI, ITOPUTMBI Ha rpadax, airo-
PUTMEI TIepedopa U COPTUPOBKH;
- YMETb OpPraHU30BBIBAThH JIaHHBIC
B pa3pabaTeiBaéMOM MPOTPAMM-
HoMm obecneuennn (I10) ¢ wuc-
MOJIb30BaHUEM THUIIOBBIX JIMHEH-
HBIX W HEIMHEHHBIX  CTPYKTYp
JTAaHHBIX;
- YMeTh BHIOMpATh aJITOPUTMEI, a
TaKXe, s UX peau3aluu, pas-
pabaTbIBaTh, OTIAXKUBATh M Te-
ctupoBate [IO mnpu pewmeHun
KOHKPETHBIX 3a/1a4;
- BJAJIeTh HAaBbIKAMHM OpraHH3a-
LMY JTaHHBIX Npu pazpadbotke 10
U HCIOJIb30BAaHMSI  TUIOBBIX
CTPYKTYp JaHHBIX;
- BJIaJIeTh HABBIKAMH HCIOJb30-
BaHUS CTaHIAPTHBIX aJTOPUTMOB
OpU OpraHu3allud U o0paboTke
JaHHbIX Ha OBM nns pemenus
NPaKTUYECKUX 3a/1a4;

OCHOBHBIE  CTPYKTYpBI

[IpodeccronanbHble

Tabnuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPENICTB

Kontposmpyemsie ®opmupy- | HammenoBanue
pa3aeJibl (TeMbl) eMasi KOM- OIEHOYHOT0 IToxka3zaTenu oneHKH
AUCHMILINHBI neTeHuus cpecTBa
4 cemecmp
Temal- JIaGoparopHas YMeeT HaXOAUTh PEKYPPEHTHBIE
PekypcHBHBIE  AITOPHT- OIIK-8 pabora 1 COOTHOIIICHUS. YMEET CTPOHTH
Tecr PEKYPCUBHBIE aJITOPUTMBI ISl

16




MBI U ITPOTPAMMBbI

peuieHns] KOHKPETHBIX —3ajad.
VYmeer pa3pabarbiBaTh U TECTH-
pOBaTh PEKypPCHBHBIC MOIIPO-
IpaMMBI.

Kypcosas pabota

Tema2-MeTonsl  06x01a JlaboparopHas [Ipumensier Teoputo rpadoB
BEpILINH Tpada pabora 2 MpU PEIICHUH KOHKPETHBIX 3a-
OITK-8 Tect nad. Hcnonb3yer  CTPYKTypy

JAHHBIX ~MAacCUB TMpU  MPO-
rpaMMHOM peanu3aluy  airo-
puTMOB Ha rpadax.

Tema3- PI'P YMeeT opraHu30BbIBaTh TaHHBIC

JIMHEHHBE  CTPYKTYPHI Tect B pa3pa6aTBIBaE!MOM I1O ¢ mno-

JTAHHBIX OITK-8 MOILBIO JIUHEHHBIX CTPYKTYp
NAHHBIX. YMeEET HCIIOIb30BaTh
CTEK U Ouepellb JUIsl peann3anuu
QITOPUTMOB Ha Tpadax.

Temad- PI'P YMeeT opraHu30BbIBaTh JaHHBIE

Henuneiinble CTPYKTYpHI Tect B pa3pa6aTLIBa61:40M I1O ¢ mo-

JAHHBIX OITK-8 MOILBI0 HEJIUHEHHBIX CTPYKTYP
JAHHBIX. YMEET MPUMEHSTh
YIOPSIIOYEHHOE JIEPEBO U Jepe-
BO TIOKCKA.

5 cemecmp

Temas- JlabopaTopHbie YMmeer paspabateiBath [IO ¢

Meton mepeGopa ¢ Bo3- pabotsr 1,2 UCIOJIb30BaHUEM PEKYPCHUBHOTO

BpaTOM Tect U HEPEKYpPCUBHOTO aJIFOpPUTMA

OIIK-8 KypcoBas paGota | mepebopa ¢ BO3BpaToMm ajs Iie-

pebopa (yHKIUN, CIIOB IJTHMHBI
N, TOCIEeA0BaTENbHOCTE Uncen
U nyTeil B rpade.

TeMab6- JIaGoparopHas VYmeer paspabateiBate I1O ¢

BHYTpEHHAA U BHEIIHSAS pabora 3 WCIIOJIb30BAHUEM  PA3IMYHBIX

COPTHPOBKH OIK-8 Tect QITOPUTMOB COPTHUPOBKH JIaH-

HbIX. YMeEeT MpOBOJUTH CpaB-
HEHME MEX]y COOON pa3InYHbIX
JITOPUTMOB COPTUPOBKHU.

MeToanvecKre MaTepHabl, OMpPEICIIONINE POIEAyPbl OIICHUBAHKS 3HAHUMN, YMCHUIA,
HABBIKOB ¥ (WJIM) OIIBITA JSSITEILHOCTH, MPECTABICHBI B BUE TEXHOJIOIMYSCKON KapThl AUCIIU-
wnHbI (Tabmunet 3.1, 3.2 u 3.3).

Tabmuna 3.1 — TexHomorndeckas kapTa ik YeTBEPTOTO CeMecTpa

Haume- | Cpoxkm | Ixka- Kpurepun
HOBaHHe |BbINOJI- Ja OlLleHHBAHUS
OlIeHOY- | HEHHMS | OLleHH-

HOI0 BaHMA
CpeacTBa

4 cemecTp
Ilpomesicymounana ammecmayus ¢ popme 3auem c OyeHKoU

Tect (3 | 5-as 4 4 — nmpaBUJIbHBIE OTBETHI HA BCE BOMpPOCA, 3- MPaBUIIb-
TECTa) Henenst | Gayuia / | Hble OTBETHI HA TPU BOMPOCA, 2- MPaBUJIbHBIE OTBETHI HA
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Haume-
HOBaHHE
OIlEHOY-
HOTO
cpeacrsa

Cpokn
BBIINOJI-
HeHHUs

Hlka-
Ja
OlIeHH-
BaHUA

Kpurepun
OLICHHBaHMA

3a OJMH
TECT

JIBa Bompoca, | — mpaBUJIbHBIM OTBET HA OJIMH Bompoc, 0
- BCE OTBETHI HEMPaBUJIbHBIE

2. | Jlabopa-
TOpHas
pabora (2
paboThI)

B Te-
YEeHUH
ce-
MecTpa

24
bamna /
3a OHY
paboty

24—nabopaTopHasi paboTa BBIIOJIHEHA MOJHOCTHIO, IPa-
BUJIBHO, CBOEBPEMEHHO, JIaHbl IOJHbBIE OTBETHI Ha J0-
IIOJIHUTEJIbHBIE BONPOCHI BO BPEMs 3aIUThHl PaOOTHI,
CTYAICHT TOKa3aJl OTIMYHBIC BIIAJICHUS HABBIKAMH OD-
raHW3aluU JaHHBIX B pa3padareiBaeMoM 11O, oTueT BbI-
IIOJIHEH aKKypaTHO M B COOTBETCTBUM C IpENbsBIIsIC-
MbIMU TpeOoBaHmsiMu, 18-maboparopHas paboTa BHI-
MOJTHEHA C 3aMEUYaHMsIMH, CTYICHT MOKa3aJl XOpollee
BJIaJICHHE HAaBBIKAMHU OpPTraHM3aLUHU JaHHBIX B pazpada-
TeiBaeMoM 110, He BblIEpKaHbl CPOKU BBIIIOJHEHUS pa-
OOTBI, JaHbl HEMOJHBIE OTBETHl Ha JOINOJHUTEIbHbIE
BOMPOCHI BO BpeMsl 3alIUTHl paboThl, 12- CTyIeHT BBI-
MOJTHIII Pa0dOTy € CYIIECTBEHHBIMH HETOYHOCTSIMH, HE
COOJIFOJICHBI CPOKHM BBINOJIHEHUS Pa0OThI, CTYAEHT IO-
Ka3aJl yIOBJIETBOPUTEJIBHOE BIIJICHUE HABBIKAMHU Opra-
HU3aIlMK JaHHBIX B paspabateiBaemoM [10, 0- 3amanue
HE BBIIIOJIHEHO.

3. |PIP

B xoH-
ne ce-
MecTpa

40
OaJu10B

40-PT'P BbINIOJIHEHA TTOJHOCTBHIO, MPABHIBHO, CBOEBpE-
MEHHO, JJaHbl IIOJIHBIE OTBETHI HA JOIIOJHUTENIbHbBIE BO-
IIPOChl BO BpeMs 3allUThl pabOTHI, CTYAEHT IOKa3aji
OTJIMYHBIE BJIAJICHUS HAaBbIKAMU HCIOJIb30BAaHUS THUIIO-
BBIX CTPYKTYP JaHHBIX B pazpadbatsiBaemoM I10O, oruer
BBIIIOJIHEH aKKYPaTHO M B COOTBETCTBUU C IIPENbABIAE-
MbeiMu TpeOoBanusmu, 30— PI'P BwimonHena ¢ 3ameda-
HUSIMU, CTYIEHT MO0Ka3ajl XOPOIIee BJIaJIeHUE HaBbIKAMU
UCIOJIb30BAaHUS TUIIOBBIX CTPYKTYpP JaHHBIX B pa3pada-
TeiBaeMoM 11O, He BeIIEpKaHbl CPOKU BBINIOJIHEHMS pa-
0OThI, JaHbl HEMOJHbIE OTBEThl HAa JIOMOJHUTEIbHBIC
BOTIPOCHI BO BpEMsI 3alIUTHI pabOThbI, 22- CTYICHT BBI-
MOJHUII PaboOTy € CYIIECTBEHHBIMH HETOUHOCTSIMH, HE
COOJIIOJICHBI CPOKH BBINOJIHEHUSI PaOOThI, CTYAEHT IO-
Ka3aJl YIOBJIETBOPUTEIbHOE BJAJlEHUE HABBIKAMU HC-
10JIb30BAHUS THIOBBIX CTPYKTYp JaHHBIX B pa3pabarbl-
BaeMoM I10, 0- 3a1aHue HE BBINOJIHEHO.

HUTOT'O:

100
0aJUI0OB

Kpurtepun ouenku pe3yjbTaToB 00yueHusl 10 JUCHUIJIMHE:

0 — 64 % oOT MakCHMMaJdbHO BO3MOXHOW CYMMBI OalIOB — «HEYJIOBICTBOPHUTEIHLHOY
(HEeIoCTaTOYHBIN YPOBEHD /Ui TEKYyIIeH aTTecTalluy MO JUCIHUILINHE),

65 — 74 % oT MakcHUMalbHO BO3MOXHOW CYMMBI OalioB — «yIOBIETBOPUTEIHHO
(moporoBbIi (MUHUMAJIbHBINA) YPOBEHb);

75 — 84 % oT MaKCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHbD);

85 — 100 % oT MakcuManabHO BO3MOXKHOU CyMMBI 0ajlIOB — «OTIMYHOY» (BBICOKUH (MaKCH-
MaJbHBINA) YPOBEHB)

B Tabnume 3.2 mpejicraBieHa TEXHOIOTHYECKAs KapTa JUCIUTUINHBI TSI TIATOTO CEMECT-

pa.

Tabmuua 3.2 — TexHomoruueckas Kapra Jiist aToro cemecTpa
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Haume- | Cpo-
HOBaHHEe | KH
Ilkana
OLEHOY- | BbI- OLeH - Kpurepun
HOI0 noJI- OlleHUBAHMS
BaHUs
cpen- He-
cTBa HUS
5 cemecTp
Ilpomesrcymounas ammecmavusn ¢ ghopme 3auem c oyeHKou
1. | JlabGopa- | 5-as 8 8 - maGoparopHas paboTa BBIITOJTHEHA IMOJHOCTHIO, Mpa-
TOpHas Hene- | OamoB / | BUJIBHO, CBOEBPEMEHHO, JIaHBI MOJHBIE OTBETHI Ha J10-
pabota s 3a OJHY | MOJHUTEIbHBIE BONPOCH BO BPEMS 3alllUThl DPaOOTHI,
13 pa- paboty CTYIEHT IOKa3ajl OTJIMYHbIC BIAJCHUS HaBBIKAMU HC-
00ThbI) M0JIb30BAHUS CTAaHAAPTHBIX aJTOPUTMOB IIPU OPraHM3a-
MU ¥ 00pabOTKE JAHHBIX, OTYET BBITIOJHEH aKKYPAaTHO
U B COOTBETCTBHH C TMPEABIBISIEMBIMH TPEOOBAHUSIMHU,
6-n1aboparopHass paboTa BBIMOJIHEHA C 3aMEYaHUSIMH,
CTYIEHT IOKa3all XOpollee BIaJeHHE HaBbIKAMU UC-
MOJIb30BAaHUSI CTAHJIAPTHBIX AJITOPUTMOB MPU OpraHU3a-
MU ¥ 00pabOTKE JAHHBIX, HE BBIICP)KAHBI CPOKH BHI-
MOJIHEHUsI paboThl, JaHbl HEMOJHbIE OTBETHI HA JIOMOJI-
HUTEJbHBIE BOMPOCHI BO BPEMs 3alIUTHI paboThl, 4- CTy-
JICHT BBIMOJHUI PabOTy C CYIIECTBEHHBIMH HETOYHO-
CTSIMH, HE COOJIOACHBI CPOKH BBIMOJHEHUS PaOOTHI,
CTYIEHT TOKa3al VIOBIETBOPUTEIHHOE BIAJCHHE
HABbIKAMHU HCIOJIb30BAaHUS CTAHIAPTHBIX AJITOPUTMOB
IpH OpraHu3anuu u oopadotke naHHbX, 0- 3amanue He
BBITIIOJIHEHO.
2. |Tecr (2]10-as |8 8 — mpaBWJIBHBIC OTBETHI HA BCE BONIPOCA, 8- MPABHIIb-
TecTa) Hezle- | OaimoB / | HbIe OTBETHI HA TPU BOIPOCA, 4- MPABUIIbHBIE OTBETHI HA
s 3a OMH | JIBa BOIIPOCA, 2 — MIPAaBWIbHBII OTBET HA OJIMH Bomnpoc, 0
TECT - BCE OTBETHI HEMPABHIIHLHBIC
NTOI'O Texymuii KoHTpob: 40 GannoB
6. /IBa no 20 | 20 6amwioB — CTYJAEHT Jaj HOJHBIM U TOYHBIN OTBET Ha
Bompo- | OaoB TEOPETUYECKHUI BOMPOC, OTBETHJI HA JIOTIOJHUTEIbHBIC
ca 3a Kax- | BOmpockl, 16 - cTyAeHT OTBETHII HA TEOPETUYECKUI BO-
OB BO- | mpoc Omiera ¢ HEOOJBIIMMHU HETOYHOCTIMH, ITOKA3all
poc XOpollIue 3HaHMsI B PaMKaX YCBOEHHOI'O y4eOHOro ma-
Tepuana, OTBETHJ Ha OOJBIIMHCTBO JOMOJHUTEIBHBIX
BOIIPOCOB, 12-CTYyAEHT OTBETUJI Ha TEOPETHUYECKUH BO-
mpoc OujeTa ¢ CYIIECTBEHHBIMU HETOYHOCTSIMH, MOKa-
3aJl YIOBJIETBOPUTEIbHBIE 3HAHUS B PAMKaX YCBOEHHOTO
yueOHOro MaTepuana, pyu OTBETaxX Ha JOMOIHUTENbHBIC
BOIIPOCHI OBLIO JOMYLIEHO MHOIO HeTouHocTel, 0 Oan-
JIOB - B OTBeTe Oosiee TpexX rpyObIX OMMOOK WM 3aja-
3auer ¢ HUE HE BBIMIOJIHEHO.
OLIEHKOHU [Tpak- 20 ©6an- | 20 6amioB - CTYJCHT IPAaBUJIILHO BLINOJIHWI IIPaKTUYEC-
[THYe- JIOB CKOe 3aJaHue Oujera, IMOKa3al OTJIMYHBIC YMEHHUS B
CKOC pamMKax OCBOEHHOr0 y4eOHOro Marepuaia, MpOJAEeMOH-
BagaHUC

CTpUpOBaJ BiaJieHUuEe HaBblkamu pa3pabotku [10, oTBe-
TWI Ha BCE JOMOJHHUTEIBHBIE BOMPOCHI, 16- CTYIEHT
BBITIONTHWJI TIPAaKTUYECKOE 3ajaHue Ouiiera ¢ HeOOIb-
IIMMHA HETOYHOCTSIMH, TMOKa3ajd XOpOIIHE YMEHUs |
BIIaJIcHHE HaBblkamu pazpabotku [10 B pamkax ocBo-
€HHOTro yueOHOro MaTepualia, OTBETUI Ha OOJILIIMHCTBO
JIOTIOJTHUTEIBHBIX BOMPOCOB, 10 - CTYAEHT BBINOIHUII
MPAKTHYECKOE 3a/laHue OuJieTa C CyNIeCTBEHHBIMH He-
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Haume- | Cpo-
HOBaHME KM
Ilkana
OLEHOY- | BbI- OLeH - Kpurepun
HOT'0 1oJi- OlLICHUBAHMS
BaHUSA
cpena- He-
CTBa HUSA
TOYHOCTSIMH, IOKa3aj] YAOBJIETBOPUTEIbHBIC YMEHUS U
BJIaJieHHe HaBbIkaMu pa3zpabotku 1O B pamkax ocBoeH-
HOTO Y4eOHOr0o Marepuala, MPU OTBETaX Ha JIOTOJIHU-
TEJbHBIE BONPOCHI OBLIO JOMYIIEHO MHOIO HETOYHO-
creit, 0 6aJyIOB - MPHU BBHIMOJIHEHUU MPAKTUUECKOrO 3a-
JaHusl OWiieTa CTYIEHT MPOJIEMOHCTPUPOBAN HEAOCTa-
TOYHBI YPOBEHb YMEHHUN M HaBBIKOB, IPU OTBETAX Ha
JIOTIOTHUTEJIBHBIE BOIPOCHI OBUIM JOMYIIEHBl TpyObIe
OIIHUOKH.
Texymuii KoH- - 40 -
TPOJIb:
3auer: - 60 -
HUTOTIO: - 100 -
OayI0B

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakcHUMaJbHO BO3MOXKHON CyMMBI 0aJIOB — «HEYAOBIETBOPUTEIBHOY» (HEIOCTa-
TOYHBII YPOBEHbB I TEKYIIEH aTTeCTalluy 10 JUCIUILIUHE);

65 — 74 % oT MaKCUMaJIbHO BO3MOKHON CYMMBI OQJUIOB — «yJOBJICTBOPHTEIHHO» (TIOPOTOBBIA
(MMHMMAIBHBIN) YPOBEHD);

75 — 84 % oT MakCUMaJbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT mMakcuManabHO BO3MOXKHOH CyMMBbI 0ajIOB — «OTJIMYHOY» (BBICOKUH (MakKCH-
MaJIbHbIN) YPOBEHbD)

Kputepun onieHMBaHUS 1O pe3yJbTaTaM BBIIIOJHEHUS M 3alIUTHl CTYIEHTOM KypPCOBOM
paboTHI IpHUBEACHBI B TaOIHIE 6.3.

Tabnuua 3.3 — TexHoIOrHUecKas Kapra

5 cemecTp
Ilpomescymounas ammecmauus 6 gpopme Kypcosoii padomaul

[To pe3ynbpTaTaM 3amuThl KypCOBOTO pabOThI BHICTABJISIETCS OLIEHKA MO0 4-0alIbHOM 1IKale
OIICHUBAHUS

- OLICHKA «OMIUYHO» BBICTABISIETCS CTY/ICHTY, €CIIH B paboTe CoepKaTcs 3JeMeH-
Thl HAYYHOT'O TBOPYECTBA U JIEJIAIOTCS CAMOCTOSITENIbHBIE BBIBOBI, JIOCTUTHYTHI BCE PE3YJIb-
TaThl, YKa3aHHBIC B 33JJaHUM, KAa4eCTBO O(OPMIICHHUS OTYETa COOTBETCTBYET YCTAHOBIICH-
HBIM B By3€ TpeOOBaHMSAM U NPH 3aIIUTE CTYAEHT MPOSBUJI OTJIMYHOE BaJIEHUE MaTepHua-
JIOM paboTHl M CHOCOOHOCTh APTYMEHTHUPOBAHO OTBEYATh HA TOCTABICHHBIE BOMPOCHI IO
Teme padoThl;

- OLIEHKA «XOpoui0» BBICTABISETCS CTYJACHTY, €CIH B PabOTe JOCTUTHYTHI BCE pe-
3yJbTaThl, YKa3aHHbIE B 3a/laHUM, Ka4e€CTBO O(POPMIICHHUS OTYETa COOTBETCTBYET YCTAHOB-
JICHHBIM B By3€ TpeOOBaHHSM W MPH 3aIIUTE CTYACHT MPOSIBIII XOPOIIee BIaJCHHE MaTepH-
aJloM paboThl U CIOCOOHOCTh apryMEHTHPOBAHO OTBEYaTh HA MOCTABJIEHHBIE BOIMPOCHI MO
TeMe paboThI;

- OLEHKa «y006/1emeopumenbHoy BbICTABISETCS CTYAEHTY, €ClIU B pabOTe JOCTUT-
HYTBI OCHOBHBIC Pe3yJIbTaThl, YKa3aHHBIC B 33JaHUH, KA4eCTBO OQOPMIICHHS OTYETa B OC-
HOBHOM COOTBETCTBYET YCTAHOBJIEHHBIM B By3€ TPEOOBAaHUSAM U MPH 3aLIUTE CTYAEHT MpPO-
SIBUJI yJIOBJICTBOPHUTEIBHOE BIIAJICHHE MAaTEpUAIIOM Pa0OTBI M CIIOCOOHOCTh OTBEYATh Ha
OOJILITMHCTBO MTOCTABJICHHBIX BOIIPOCOB IO TeMe padoThI;
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- OII€HKa «Hey()oefzemeopumeﬂbHo» BBICTABJIACTCA CTYACHTY, €CJIU B pa60Te HE O0-
CTUTHYTBI OCHOBHBIC PC3YJIbTATHI, YKA3aHHBIC B 3a/IlaHUN WUJIN KAYCCTBO O(l)OpMJIeHI/ISI OT4YCTAa
HEC COOTBETCTBYET YCTAHOBJICHHBIM B BY3€ TpC6OBaHI/I5[M, WUJIKW IIpU 3alIUTC CTYACHT IIPO-
SABUJI HCYIOBJICTBOPUTCIIBHOC BJIAACHUC MATCPUAIOM paGOTH n HC CMOI' OTBECTHTH Ha
OOJIBLIIMHCTBO MOCTABJIEHHBIX BOITPOCOB 110 TEMC paGOTBI.

3agaHus A/ TEKyIero KOHTPOJIs
YeTBepThiil cEMeCTP

Jlaboparopunas pabora 1
«Pa3padoTka peKypCHBHBIX NOANPOTrPAMM)

1. Pa3paboraTh peKypCHUBHBIN ajJrOpUTM, HAMUCATh PEATU3YIOUIYIO €r0 PEKYPCHUBHYIO
noanporpaMmy Ha Cu++ u IpoBepUThH €€ Ha TECTOBBIX JIaHHBIX.

Bapuanmui 3a0anuii

1. MHwmerorcs rtupu BecoM Wo, Wi, ..., Wnq. Hamo ompenenutb, MOXHO JIM W3 HHX
COCTaBUTh CyMMy, paBHYI0 pP. B ciydae mNOJOXKHUTETHHOrO OTBETa BBIBECTH Beca THUPb,
COCTABJISIIOLIMX ITOT BEC.

2. C xyaBHaTypbl BBOJHUTCS alreOpanyeckoe BBIPAKEHUE, COCTOSIIEE U3 LENbIX YHCE,
CKOOOK W omepanuii ‘—° ( yHapHblii MuHyC ), ‘<’ ( cIOBUT BIEBO ), >’ ( CIOBUT BIPaBO ).
Bbraucnute 3Ha4€HUE STOTO BBHIPAKEHUS.

3. OmnpenenuTh Takylo pekypcuBHyro ¢yHkiuio, uyto ee 3uadenue fix( f, a, b, eps )
paBHO KopHIo ypaBHeHus X = f(X) Ha orpeske [a, b], ¢ TounocTsio eps. U3BectHo, uTo QyHKIHs T
HEMpepbIBHA M 0TOOpakaeT oTpe3ok [a, b] B cebs. J[is HaX oK AeHUS TPUOIMKSHHOTO 3HAYCHUS
KOPHSI PEKOMEHTyeTCs HCIIOIIb30BaTh METOJ ICJIEHUS OTPEe3Ka MOIO0JIaM.

4. BblYHCIWTD 3HAYEHUE JIOTMYECKOTO BBIPAXKEHHS, 3aJaHHOTO C KIABHATYPHI,
COCTOSIIIIETO U3 HAaTypaJIbHbIX YMCEJ, CKOOOK U omnepauuil ‘&’ (mopaspsHoe JIOrMYecKoe ‘u’) U
‘~’ (mopazpsaHoe jgorudeckoe ‘He’). Hampumep, ~8 & (64 & 125) Oyzaer paBHO 11110111
& 1000000 = 64. Onepaunu ‘&’ 1 ‘~’ npeAnoaaraloTcs UMEIOIUMHI OJUHAKOBBIA TPUOPUTET.

5. BpraucanTs HauOONBIIMIA OOUTINI JENUTENh IBYX HATYPalbHBIX YHCEN, BBEIEHHBIX C
KJIABHATYPBHI.

6. HMwmerorcs rupu Becom Wy < Wq < ... < Wy.1. s KaKa0ro u3 yucen Wi JOCTaTOUHOE
YHCII0 THPH Beca Wi. Kakoe MUHIMabHOE YMCIIO TUPh HEOOXOIUMO IS TIOTYYEHUSI CYMMapHOTO
Becat?

7. CumBoibHas CTpoka t HaszpIBaeTcs OOpalieHueM CTPOKH S, €ClIM €€ JJIMHA paBHa
JUIMHE CTPOKH S, a CHMBOJIBI PacrojiokeHbl B oOpaTHOM mnopsjake. Hampumep, oOpaieHuem
cTpoku S = “abcbc” sBmsercs t = “cbcba”. Hamwmcate moamporpammy oOpalileHust CTPOKH,
UMEIOIIYIO TPOTOTHUI
void revers( char *s, inti, intj);

BBI3bIBaIOIIyIOCA Kak reverse( t, 0, strlen(t) ).

8. Ompenenuth pekypcuBHYO ¢yHKOuio int Lat, BO3Bpamarwmly0 KOJHYECTBO
JATUHCKUX OYKB B TEKCTOBOM (haiie.

9. Haiitu Bce udprl B TEKCTOBOM (haiiiie M BHIBECTH WX B 00PaTHOM MOPSI/IKE.

10. 3apmanbl menoe YMCIO X M TEKCTOBBIM (haily, coxepkaliuii 3amucaHHbIE 4Yepe3
npoOeJIBl TIeTble Ynciia. BriBecTr cHavana Bce uuciia, MeHbIne X, a 3aTeM BCe OCTaJIbHBIC.

11. BeaucnauTh cymmy
I Y

T e | Pl o P +.. 41

N

m
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N N N 1
Vkasanue. O603Haunts P(N, m, i) = Zz Z S — W JIOKa3aTh
PR T P ol P PO o P

N
coornomenue P(N, m, i) = Z P(N,m-1i+ J). Torna uckomas cymma pasaa P(N, m, 0).
-1

12. C wiaBHaTypbl BBOAUTCS JJOTUYECKOE BBHIPAKEHUE, COCTOSIIEE U3 OYIEeBbIX KOHCTAHT
0 (moxp) u 1 (uctunHa), CKOOOK M JIOTMYECKUX CUMBOJIOB Vv (“minu”) u — (“ue”). Hamucatp
MporpamMMy BBIYUCIICHUS 3HAUEHUSI 3TOTO JIOTUYECKOTO BHIPAKCHHUSI.

13. Uwmerotcs rupu Becom Wo < W1 < ... < W,. ['upb kaxkgoro Beca — 110060€ JOCTaTOUHOE
KosnmdyecTBo. HaiiTu xots Obl onmH HaOOp TMph, B CyMME JAIOUIMX 33JaHHOE C KJIABUATYPHI
yucio. Hampumep, mist rups 2 < 3 < 5 w yncna 6, TakuM penieHrem oyaer cymma 3 + 3 (uium 2 +
2+2).

14. 3anan TexcToBhIN (Qailn. BeiBecTn cHavana cogepraiiuecs B HeM HUQPBI, a 3aTeM —
JaTUHCKUE OYKBBI B 0OpaTHOM MOPSIIIKE.

15. Beruuciuts ko3 dunuents a[0], a[1], ..., a[n-1] mHOrOUYICHA
p(x) = a[0] + a[1]x + ... + a[n-1]x"* + X",
€CIIM M3BECTHBI €ro aeicTBuTeNbHbIC KOpHU X[1], X[2], ..., X[N].

Vrazanue. O603nauuB yepe3 a(n, i) koadduiuent afi] MHOroUIeHA CTEIIEHH N, JIETKO
HOJIYYUTh PEKYPPEHTHBIE COOTHOIIECHHS, C TOMOIIBLIO TeopeMbl be3y:

a(n, n-1) = a(n-1, n-2) — x[n]
a(n, 1) =a(n-1,i-1) —a(n-1,i) *x[n], 1 <i<n-1
a(n, 0) =-a(n-1, 0) * x[n]

3uavenus a(n, i) wis Becex 0 < i < N-1 BBIYKUCISAIOTCS € TIOMOIIBIO PEKYPCUBHOM QYHKITUH,
MMOCTPOEHHOM IO 3TUM COOTHOIIEHUSIM.

16. 3amana wmarpuna a[i][j] men Ha aBuabuieTsl MexAy ropomamu | u j. Bcero
paccmatpuBaeTcst 6 ropomoB. ['enepupyst mepecranoBku (i1, ip, I3, lg, Is), HalWTH MyThH
KOMMUBOSKEpa

0, iy, Iy, i3, ig, i5, 0
MHHHAMAJILHON CTOMMOCTH | 3alicaTh ero B Maccus int b[7].

17. JlBe mpUMBIKAIOUINE paBHBIE CTPOKH HA3bIBAIOTCS HWACHTHYHBIMH TOJITEKCTaMH,
Hampumep, crpoka “abcdecde” coiepkUT HIOCHTHYHbIE TmoaTeKcThl “‘cde”. cmonb3ys
PEKypCHBHYIO (YHKIHIO, TPOBEPUTH CJIOBO HAa TWPUCYTCTBHE CMEKHBIX HICHTHYHBIX
noaTekcToB. [oj ciioBoM MOHKMMAaeTcs CTpoKa, cocTosas U3 OykB U UQP.

18. 3aman TtekcroBblii (aiin. MrHopupys mpoOensl, BBIBECTH CHadaia Bce HHUQPHI, a
3aTeM — OCTaJIbHbIe CUMBOJIBI B 0OPaTHOM IMOPSKE.

19. Haiitin umcino B(m) Bcex pa3OueHHMii MHOXKECTBA, COCTOSIICTO M3 M 3JIEMEHTOB
(uucno benna). Bocronb3oBatbes popmynoit

B(m+1)=iC,‘nB(i)

u 3Hayenuem B(0) = 1.

20. TIlocTpouTh TpeyroibHyro TaONMIly aas 4ucen pazOueHuit S(M, N) MHOXecTBa
{1, 2, ..., m} Ha N 6;0oKkoB (uncen CtupauHra BToporo poaa), npu 0 < n < m. Bocnons3oBatbcs
cootHomenusimu S(m, 0) =0, mpu m > 0; S(m, m) = S(0, 0) =1; S(m, n) =0, mpu n > m; S(m,
n) =S(m-1, n-1) + nS(m-1, n), npu 1 <n <m.

21. 3amaH TeKCTOBBIH (haily, comepKalluil 1eNble YnCia, 3aliCaHHbIe Yepe3 MPOoOebl.
BriBecTr cHayana Bce 4YeTHBbIE YHCIA, a 3aTeéM B OOpaTHOM IMOpSIKE BCE HEYETHBIE 4YHCHa,
nersyecs Ha 3.
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22. HWwmeetcs nHabop mMoHET (Po, P1, ..., Pn-1) MO OJHONW MOHETE KaXKIOTO TOCTOMHCTBA.
Onpenenutb, MOKHO JI STUMU MOHETAMHU Pa3MEHAITh CyMMY (.

23. Hamucarp peKypcHBHYIO MOANPOrpaMMY TIPOBEpKH CTPOKH CHMBOJIOB Ha
cUMMeTpuYHOCTh. DYHKIHMS JOJDKHA BBI3bIBATHCS Kak t=sym(s, strlen(s)), rme crpoka
orpeneneHa kKak char s[], u Bo3Bpamare 3HaueHue t=1 ecnu crpoka cummerpuuHa u t=0 B
MPOTUBHOM CJIy4ae.

24. TekcToBblil (aill COAEPXKHUT YUCIA C IUIABAIOUICH TOYKOH, 3amHMCcaHHBIE 4Yepe3
npo0esbl. BoiBecTu oTpHUIaTeIbHbIE YKcia B 00PaTHOM MOPSIKE.

25. Hamucarh pexkypCHBHYIO NOJIPOTpaMMy JJsl BBIYMCICHUS 3HAYCHUH (QYHKIIUU
f(int n), 3a7aHHON C MOMOIIIBIO PEKYPPEHTHOTO COOTHOIICHUS

1,npun=1,

fn) = Zn:f(?),npmnzz
i—2

n o .
31ech — - 1esnas 4acTh ApOoOH, MOJYyUYSHHOH JesIeHreM N Ha I.
i

26. BpIYHMCINTH YKHCIO JIBOMYHBIX JepeBbeB T(N), MMEIOIMX N BEPLIMH, C OMOIIBIO
PEKYPPEHTHOIO COOTHOLIEHUS
T(n+1) =T(0) T(n) + T(1) T(n-1) + ... + T(i) T(n-i) + ... + T(n)T(0).

[TpoBeputs Gopmyny T(n) = il CJ st n <5, npumensis st Boruncierus C X
n+

0 _~n _ k _~k k-1
coornomenuss C, =C_ =1, C,  =C_ , +C 7.

27. C xnaBuaTypbl BBOAMTCS JIOTUYECKOE BBIPAXKEHHUE, COCTOSAIIEE W3 LENbIX YHCe,
JIOTHYECKUX orepanuii & u | 1 CKOOOK. BBIUMCINTE 3HAUYEHUE ITOTO JIOTUYECKOTO BBIPAKCHHS,
ecJIy onepanuu & U | BBIYUCISIFOTCS MOPa3psiAHO U UMEIOT PaBHbIE TPUOPHUTETHI.

28. TekcToBBIi (haiiil COCTOMT M3 CJIOB, 3aIMMCAHHBIX 4Yepe3 NpooOernbl. CioBa COCTOAT U3
JaTUHCKUX OykB M 1udp. BeiBecTn cHauama mnpomnucHbie (OOJbIIME), a MOTOM CTPOYHBIE
(Manenpkue) OykBbI B 00paTHOM Topsinke. Lludpsl He BEIBOIUTH.

29. C xnaBHATypbl BBOAUTCS apU(PMETUUECKOE BBIPAKEHUE, COCTOSAIIEE U3 IIENbIX YHCeT,
onepaiuil ‘*’ u ‘%’ (ocraTok oT neneHus) U ckoOok. Hamucarh mporpammy Jiisi BBIYUCIICHUS
ATOTO BBIPAKECHHUS.

30. Yucno f(n) myreirt Ha [ABYMEpPHOW IICMIOYHCICHHON peEIIeTKE, HE HWMECHOIINX
camoriepeceueHuil U coctosaumx u3 N 3BeHseB tuma (1, 0), (-1, 0) u (0, 1), ynoBneTBopseT
COOTHOIICHUSIM:

f(n)=2f(n-1)+f(n-2), f(0)=1, f(1)=3.
Beruncnuts f(N) u nposeputs ¢ Tounocteio 0.01 Gpopmyny

f(n) = % (A+/2)™ + @1—+/2)").

JlabopaTopnasi paGora 2
«AJropuT™mbl Ha rpagax»

1. Pa3paboTarh anroput™ 00xoaa BepIIrH rpada, HaX0XISHUs MyTH WK HallPaBJICHHO-
ro MyTH B rpade, HarmucaTh pealu3yIoulylo ero noamnporpamMmmy Ha Cu++ u BeIIaTh pe3ysbTaThl.

Bapuanmul 3a0anuii

Iloacuenue. B BapuanTax 1 — 6 3a1aHbl N TOPOJIOB, MEXTY KOTOPBIMHU ONPEIEIEHBI PEHCHI CAMO-
aeToB. Martpuma N x N COCTOMUT M3 YUCeN &jj = 1, ecim cymecTByeT peiic camonera u3 i B j, u 0 —
B IIPOTUBHOM CITy4ae.
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1. Haiitu Bce ropoaa, B KOTOpbIE MOKHO MOIACTh U3 TOPOA P CaMOJIETOM.

2. 3anmasbl ABa roposa — P ¥ (. MoxHO 11 monacTth u3 P B (7

3. HM3BonupoBaHHBIMH CTpaHaMH Ha3bIBAIOTCS TPYHIBI TOPOJOB, TaKHUE, YTO MEXIY
ropofaMy  PA3JIMYHbIX TIPYII HE CYIIECTBYeT JIETHbIX cooOmenuit. Haiitu wyucno
W30JIMPOBAHHBIX CTPaH.

4, Haiitu o xpaiiHeir Mepe OJIMH MapIIpyT MEXy 3aJJaHHBIMU TOpPOJIaMu P U (.

5. Jnsa 3amaHHOM BepIIMHBI P HAWTH MapuIpyThl B JOpyTrUe Tropoaa, XoTs Obl OAWH
MapILIpyT I KaXI0Tro ropoja.

6. Haiftu MmapmpyT u3 P B ( ¥ BEIBECTH IIOCEIIIAEMbIE TOPO/Ia B OOpPAaTHOM HaIPaBJICHHUH.
llosacnenue. B BapuanTtax 7 — 14 3agaHbl N 4eI0BEK U JIBa MACCUBA HATYPAJIbHBIX YHCET

mother[n] u father[n], rakue, uto mother[i] — Homep maTepu i-ro uenoseka, a father[i] — xHo-

MEp €ro OTIa, IS KaKIOTO I, YIOBJICTBOPSIOIICTO HEPABEHCTBAM 0<i<n-1.
7. Haiitu Bcex nmpeakoB 4esioBeKa ¢ HOMEpPOM .
8. Haiit Bcex MOTOMKOB 4€JI0BEKA C HOMEpPOM P.
9. Halitn Bcex poJICTBEHHUKOB YeJIOBEKa C HOMEPOM P.
10. 3anaHbl 1Ba yenoBeka — P U (. OTBETUTD, ABJISAIOTCS JIM OHU POJICTBEHHUKAMU.

11. Poaom Ha3bIBaeTCS MaKCHUMaJIbHOE TMOJIMHOXKECTBO JIHOJICH, JIFOOBIE JIBa U3 KOTOPOTO
SBJISIFOTCS POJICTBeHHUKaMU. HaliTu uucio ponoB, copepxaimxcs B JaHHOM MHOxecTBe {0, 1,
2,...,n-1}.

12. 3amansl 1Ba yenoBeka P u (. Halitu nens neteit U poauTenei, CoequHsonmx P u J,
€CJIM TaKas LEeMb CYIIECTBYET.

13. 3apmansl nBa yemoBeka P W (. HalT coeawHSIONIyI0 HMX LEMb POIUTEICH,
JIOKa3bIBAKOLIUX, YTO P — IIOTOMOK (], IPX YCIOBUU, YTO 3TO BEPHO.

14. 3anans! aBa yenoeka P u 4. OnpenenuTh, UMEIOT JIU OHU OOLIETo MpeaKa.
Toscnenue. B BapuanTax 15 — 18 3agan nadbupunt, coenuustomui y3iet 0, 1, 2, ..., N-1. Y361

nabupunTa 0 < i, j < N-1 cunTAIOTCS COSMHEHHBIMU TOHHEAMH, eciu & = 1. ¥Y3exn 0 sBistercs
BBIXOJIOM M3 JJaOMPHHTA.

15. Haiitu Bce y3i1bl, U3 KOTOPBIX CYIIECTBYIOT ITyTH K BBIXOTY.
16. 3apan y3en p. CyiiecTByeT Jiu IyTh K BBIXOAY U3 y3i1a P?
17. 3anan y3en p. Haiitu nyTh B 1a0UpUHTE, TPUBOIAIINNA K BBIXOY.
18. Haiitu myTH K BBIXOAY U3 BCEX Y3JIOB JIAOMPHUHTA.
Toscnenue.B BapuanTax 19 — 23 uepes (X, ) o003HavyaeTcs moJie maxMaTHON JOCKH, HaXOs-

EeCCs Ha TOPU3OHTAJIN Y M HA BEPTHUKAIH X.

19. W3 maxMaTHOW JOCKM yaaauiu KieTku (g, Do), (a1, b1), ..., (@n1, bn-1). Haiitu Bce
0J1s1, B KOTOPBIE MOXHO MOMACTh KOHEM U3 33JaHHOTO0 moJis (X, V).

20. W3 mraxmaTHOW JOCKH yIaIWian KIeTku (g, Do), (a1, b1), ..., (-1, bp-1). OnpenenuTs,
MOKHO JIM [TOTIacTh KOHEM ¢ mouis (X, Y) Ha moje ( X', y").

21. W3 maxmaTHOW TOCKM yaaawau KieTku (g, Do), (a1, bi1), ..., (-1, bp-1). Pa3ourts

OCTaBIIMECS MOJI Ha MOJAMHOKECTBA, OISl KOTOPBIX CBS3aHbI MAPIIPYTAMHU IIaXMATHOTO KOHSL.
22. Jlng Kaxaoro IO IIaXMaTHOH JOCKM HAaWTH TO KpailHeH Mepe OJUH MapIipyT
mraxmMaTHoro kous B moste (0, 0).
23. HaiitTu MapmpyTsl maxmMaTHOTO KOHSI BO BCE IMOJIS maxMaTHOU nocku u3 mous (0, 0),
[0 OJTHOMY MapILIPYTY JJIsl KaKJ0TO TOJIL.

Ilosacnenue.B BapnanTtax 24 — 30 3agaHbl N 4eIOBEK U KBapaTHAs MaTpuua (ajj) pasMepHOCTH N,
3JIEMEHTHI KOTOPOW MPUHUMAIOT 3HaYeHUs ajj = 1, eciu | — poauTens yenoseka ¢ HomepoM j, 0
<1,j<n-1, B apyrux cmydasx a;j= 0.

24. Haiitu Bcex MpeaKoB yelloBeKa ¢ HOMEpOM .

25. HaiiTu Bcex MOTOMKOB YeJIOBEKa C HOMEPOM .
26. Haiitu Bcex poACTBEHHUKOB YeJIOBEKAa C HOMEPOM .

24



27. OTBETUTH, ABISIOTCS JIU POJCTBCHHUKAMU 3aJaHHbBIE P U (.

28. Haiitu Bce ponsl’, comepxarmuecss Bo MHOxecTBe {0, 1, 2, ..., n-1}. Onpenenenue
poaa cM. B Bapuanre 11.

29. 3anmanbl 1Ba yenoBeka P u (. HaliTu nenb aeTeit U poauTeeid, COSIUHSIOMMX P U ( U
CoJIeprKaNIyro HH(POPMAIIHIO O POJACTBECHHBIX CBSI3SX.

30. Haiitu nemnp nmpeakoB YenoBeKa P, COSAUHSIONIYIO €T0 C MPEAKOM (.

Pacuerno-rpadguyeckas padora
«/IlnHaMHYecKHe CTPYKTYPbI IAHHBIX U UX IPUMEHEHHE)

3ananue 1. Oprann3oBaTh 3aJJaHHYIO CTPYKTYPY JIaHHBIX (OYepe/b, CTEK, JIeK, OJIHOCBS3-
HBIN IIUKJIMYECKUN CIHMCOK, JIBYXCBSI3HBIM LIMKIMYECKUN CIUCOK, JepeBO Moucka). OnpenenuTsb
CTPYKTYpPY 3JIEMEHTAa U HAMHCaTh MOANPOrPaMMBbI TOOABJICHUS, yIaJE€HUS U YTCHUS JIEMEHTA.
Hanucartes TecToByto nporpammy.

BapuanTsl 3ananuii npuBeeHsl B Ta0auLe 7.
Tabmuna 7 — BapuanTsl 3amanuit

OpnHocBA3HBIN | JIByXCBSI3HBIN Tlepero
Ouepenpy | Crex Jlex | UMKIMYECKUH | IUKINYECKUM p
MOKCKA
CITUCOK CIIMCOK

Touka (X, Y) 1 2 3 4 5 6
TJIOCKOCTH
touka (X, Y, Z) 7 8 9 10 11 12
MIPOCTPAHCTBA
Crpoxa 13 14 15 16 17 18
CHUMBOJIOB
CumBoin S u 19 20 21 22 23 24
no3unus (X, Y)
JInuHHOE 1IeI0e 25 26 27 28 29 30
YHCIIO

Toschnenue. IMeMEHTBI CIIUCKOB ONPCACIIIIOTCA KaK

struct NODE{ double x, y; struct NODE *next; }
struct NODE{ double x, y, z; struct NODE *next; }
struct NODE{ char *s; struct NODE *next; }

struct NODE{ char c; int x, y; struct NODE *next; }
struct NODE{ long x; struct NODE *next; }

([ns IBYXCBSI3HOTO UKJINYECKOTO CIIMCKA M AepeBa IMOKMCKA OMPEAEIICHO Ba yKa3aTes.)
3ananue 2. Pa3zpaGoTarh anropuT™m (COrjacHO BapHaHTY) C MCIOJIb30BAaHUEM CIIMCKOB,

HaIlKuCcaTh U MPOTECTUPOBATH MTPOrpamMMmy Ha si3bike Cu++.
Bapuanmul 3a0anuii

1. 3az[aH TEKCTOBBIN (1)2117[.]'[. BEIYHCINTE 9acTOTHI IMOBTOpPCHHUA CJIOB, C IIOMOLIBIO
JABOUYHOTO JC€PCBA, I/IH(i)OpMaHI/IOHHaSI YaCTb KOTOPOro COCTOUT U3 CJIOBA U HaCTOTHI.
2. OpI‘aHI/IBOBaTB ABOUYHOC IOCPEBO IIOMCKA, COCTOAMICC M3 ILCIbIX YHCCII. BriBectu

COJEPAKHUMOE €r0 y3JI0B, 00X0/s 3TO AEPEBO B IIUPUHY.

3. Ilpumenutb crek Juis 00XoAa BepUIMH Tpada, 33aJaHHOTO C TMOMOIIBI0 MAaTPUILBI
CMEXHOCTH, B IIIUPUHY.

4.  llpumeHuTh odYepenb A NMpeoOpa3oBaHMA PEKYPCHBHOM MOAMPOrpaMMbl 00Xozaa
JIepeBa MOKCKa B MPSMOM MOPSIKE.

5. Hammcarp mporpamMmy — BBIYHCICHHMSI  3HAU€HHMs]  JIOTHUECKOTO  BBIPAXKEHUS,
COCTOSIIIETO U3 HATypaJIbHBIX YMCEN, CKOOOK M MOopa3psAHbIX onepauuid ‘- (“ne”), ‘&’ (“n”), ‘|’
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(“nmn”). Ilpuopurer y ‘—’ camblii BbICOKMH, fainee uuer ‘&’°. Camblii HU3KMHA NPUOPUTET Y
onepanu ‘|’. [IpuMEHUTH CTEKH JJIs1 BEIYUCICHUS STOTO 3HAUYCHUS.

6.  Pemmts 3amauy /Ixo3edyca ¢ MOMOIIBIO JBYXCBA3HOTO IUKIMYECKOTO CIUCKA.

7. Opranu3oBaTh CTEK, HamMcaTh MOANPOrpaMMbl KOHKATE€HALMU (IIPUCOEIUHEHUS)
OJTHOTO CTEKa K IPyromy M oOpaleHus cTeka.

8.  Opranu3oBaThb [JBYXCBSI3HBIM LUKIMYECKHI CIHMCOK M HamucaTh IOAIPOrpaMMy
oOpalleHust ’TOro CIucKa.

9.  IlpumeHHUTH CcTEK Ul IpeoOpa3oBaHUs PEKYPCUBHON MOIIIPOrpaMMbl 00X0/1a 1epeBa
IIOMCKA B MPSIMOM IOPSIZIKE.

10. Hanmcare mporpammy [Ajsi BBIYMCIIEHUS BBEJIEHHOI'O C KJIABHATYphl JIOTUYECKOTO
BBIpKEHUS, cocTosimero u3 onepamuit & (“u”), | (“mmn’), > (“Oonpiie”), < (“menpiie”), =
(“paBHO”), CKOOOK M mHeNbIX uncen. [Ipuoputer omepammu “u” paBeH 3, MPUOPHTET ‘Wi~ —
JIBYM, IPUOPUTETHI OCTAIbHBIX ONEpaluii paBHbl 1. 3HaUEHUS JTOrMUECKOT0 BBIPAXKEHUSI paBHBI 1
(“mnctuHa’) uium 0 (“710%B”).

11. Ywucno 3amaercs B BHJE CTEKa COCTaBISIONIMX ero mudp. Hanucars moamporpammy
CJIO’KEHUS JIBYX YHCEIL.

12. Opranu3oBarh JABYXCBSI3HBI LMKIMYECKHH cnucok. Hamumcare mnogmporpamMmy
00BbEeIMHEHUS IBYX TaKUX CITUCKOB.

13. IIpumeHUTH CTEK A MpeoOpa3oBaHMs PEKYPCHBHOM MOANPOrpaMMBbl 00X0/1a AepeBa
B CUMMETPUYHOM IOPSIKE.

14. IlpumeHUTH AepeBO MOMCKA JUIsl WCKIIOUEHUS OJMHAKOBBIX YUCEI W3 MaccuBa U
PAcCIIONIOKEHHSI UX B BO3PACTAIOIIEM MOPSIIIKE.

15. Hamwmcarp nmporpammy 00xojaa BepmivH rpada B mupuHy. ['pad 3amaH ¢ MOMOIIBIO
MaTpUIbl CMEXHOCTH.

16. BpruucnuTe 3HaYCHHWE 33JIaHHOTO C KIIABHATYPhl apH(METHYECKOTO BBIPAKEHUS,
COCTOSIIIIETO U3 IENbIX YHCeN, CKOOOK u omepanui ‘*’ (“ymHoxkenue”), ‘:’ (“memenue”), ‘%’
(“octatok ot nenenus”), ‘+’ (“cioxenue”), ‘- (“Bbrumranue”). [IpHOpUTETHI MEPBBIX TPEX
OTIepalMii paBHBI 2, OCTANBHBIX —1.

17. Hanwucare nporpamMmy 00xoja JiepeBa OMCKa B IITyOuHY.

18. OpranuzoBarth JMHEHHBIH JUHAMUYECKMHA CIIMCOK YHCEN, pAaclOJIOKEHHBIX B
MOHOTOHHO HeyObIBatomieMm nopsake. Hanucars moanporpaMmel 100aBiieHrs B KOHEI CIHCKa,
yZaJeHUs IIEPBOT0 3JIEMEHTA U BBIBOJIA BCEX DJIEMEHTOB Ha 3KPaH.

19. Hanmcars nporpaMMy KOHKaTeHAUH (TPUCOCTMHEHNS) IBYX JICKOB.

20. 3amaH TEeKCTOBBIM (Qaiin, colaepkalluil 3amMCcaHHbIE Yepe3 MpoOesbl Ieble YnCIa.
Hcnonb3ys cTek, BBIBECTH CHaydajla B IPSIMOM IOPsIKE HEOTPULIATENIbHBIE, a 3aTeM B 00OpaTHOM
HOps/IKEe OTpHUIIaTEIbHbIE YHCTIA.

21. 3anman TekcTOBBIA Qaitn. [IpoBepuTh €ro Ha COOTBETCTBHE YTJIIOBBIX W KBAJIPATHBIX
CKOOOK.

22. Hamucarp nmognporpamMMy oOparieHus O4epe/u MebIX YHCe.

23. Hamucare nognporpaMMmy oOpaiieHust OTHOCBSI3HOTO IIUKJINYECKOTO CIIHCKA.

24. Opranu3oBaTb MHOXXECTBO IEJNBIX YHCEN Kak JepeBo Tmoucka. Hammcath
HOAIpPOrpaMMy OOBEIMHEHHS IBYX MHOXKECTB.

25. 3anman TekctoBeli (aiin. [IpoBepuTh €ro Ha COOTBETCTBHE (PUTYPHBIX M YTIIOBBIX
CKOOOK.

26. TlpumeHHTH OYepenb Ul TEHEpaluu TEePEeCTaHOBOK C MOMOIIBI0 MPeoOpa3oBaHUs
PEKYPCUBHOI MOANPOTrpaMMBl.

27. C nomonipto cTeka pennth ypaBHeHue f(X) = 0 MeTo10M JiesieHust 0Tpe3Ka MoIoJIaM.
[pennonaraercs, uto ¢pynkuus f HenmpepriBHA Ha oTpeske [a, b], u 3Hauenus f(a) u f(b) numeror
MIPOTUBOMNOJIOKHBIE 3HAKH.

28. OrmpenenuTs MHOTOYTOJIBHUK KaK IMKIMYECKUN OJHOHAINPABICHHBIH CIHCOK.
Hanucars noanporpammy ero BbIBOJa Ha SKpaH.
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29. IlpumeHUTH ouepensb Ul MpeoOpa3oBaHUs PEKYPCHUBHOW MOANPOrpaMMBbl 00Xo0na
JiepeBa B 00paTHOM TOPSIJIKE.

30. 3amaH TeKCTOBBIU (ails, copepkaluii 3alMCaHHBIE Yepe3 MPOoOeNbl Ieble YUCIa.
Hcnonb3ys cTeK, BHIBECTH CHAYalla BCE YETHBIC YHCIIA, a 3aTEM — HEUETHBIC.

IIsThIi ceMmecTp

JlabGoparopunas pabora 1
«MeTtoasbl nepedopa cJj10B, QyHKIHUIH U OCJIeI0BaTeIbHOCTEH YHCe»

3amanune. Hamucare mporpamMmy nepedopa ciioB, GYHKIUN WM YHCEN, YIOBJICTBOPSIO-

KX 3aJJaHHBIM yCIoBUsIM. Kaxaoe clioBO, (GYHKIIHS MM MOCIIEI0BATEIBHOCTh YHCEI BHIBOIUT-
Cs C HOBOM CTpOKH. Ynciia M 1 N BBOIATCS C KJIIABUATYPBL.
Bapuanmul 3a0anuii

1. Tlepebpats Bce ¢pynkuuu f:{0,1,...,m-1} = {0,1,...,n-1}.
[Tepebpath Bee cropbekiu f:£0,1,...,m-1} — {0,1,...,n-1}.
[Tepe6path Bee unbekuuu f:£0,1,...,m-1} = {0,1,...,n-1}.
[TepeOpaTh Bce MOHOTOHHO HeyObIBarone ¢pynkuuu f: [m] — [n].
[TepeOpaTth Bce MOHOTOHHO Bo3pacTatomue Gpynkuu f:[m] — [n].
[TepebGpaTh Bce MOHOTOHHO HeyObIBaromie cropbekiuu f: [m] — [n].
[TepebGpaTh Bce MOHOTOHHO HeBo3pacraromue ¢yukiwu f: [m] — [n].
[TepeOpaTh Bce MOHOTOHHO HeyObIBaromue ¢pynkuuu f: [m] — [n].
[TepebpaTh Bce MOHOTOHHO HEeBO3pacraromme cropbekiuu f: [m] — [n].

10 ITepeGpaTh Bee ciioBa [IMHOMN He OoJiee N, cocTaBiieHHbIe U3 OykB "a’ u "'b™.

11. Haiitu caoBo [uMHBI N, cocTaBieHHoe u3 Oyks "'a™, "'b™, "'c" u "'d", He coxepxa-
IIME CMEKHBIX UJCHTUYHBIX (PaBHBIX) OJTEKCTOB.

12. Haiitu cioBo JuIMHBI N, coctaBieHHoe u3 Oyke ''a', "'b", u ''C'", He comepxarue
CMEKHBIX HHBEPCHO PaBHBIX MOJITEKCTOB.

13. TlepebOpath Bce cioBa JUIMHBI N, cocTaBlieHHbIe U3 OykB 'a™, "'b™ u ''c"', He comep-
JKaIUe CMEXHBIX UHBEPCHO PaBHBIX MOATEKCTOB.

14. BeiBecTH Ha HKpaH BCE NECATHYHBIC YMCIIA, COCTOSIINE HEe Oojiee YeM M3 N HeHyIle-
BBIX IIH(]P, Y KOTOPBIX CTOSIIIUE PSIOM HUDPBI OTIIMYAOTCS He OoJiee yeM Ha 1.

15. BeiBecTH Ha 3KpaH BCE MOCIICI0BATEIBHOCTH HATYPAIBHBIX YUCEN (X1, X2y...5X2n), Ta-
KuxX, 9TO0 O < Xj<m, u X1 SXo 2 X3S eee 2 Xkl S Xok 2 Xkt S eee 2 Xon1 < Xon.

16. BbiBecTH Ha 9KpaH BCE MOCIIEAOBATEIbHOCTH HATYPATbHBIX YHUCEN (X1, X25..0,Xn), Ta-
KUX, 9TO0 O <X <M, 1 X1 < X2 > X3 <.oo > Xoko1 < Xok > Xokt1 < oo > Xop-1 > Xon.

17. OprauuzoBath nepebop mnocnenoBarensHocteit X[1], X/2/,...,X[n], ymoBneTrBopsito-
mux yenoBusam 1 <X[K] <k u X[X[K]] = X[K] mns Becex k=1,2,3,...,n. BeiBecTu pe3ynbTarhl MpH
N=4 u npu N=5.

18. OpranuzoBats nepedop mocaeaoBaTeIbHOCTEN X1 >...> Xm TaKUX, 4TO N = X1 U Xm0.

19. OpranuzoBath nepedop MOCIeAOBATENFHOCTEH HENbIX YuCe N 2 X1 2 ... =X 20.

20. Opraam3oBath mepedop mocieaoBareabHocTel 1enbix gucen 0 X3 <... <Xy SN.

21. TlepeOpaTh MoCIEI0BATEILHOCTH HEOTPHUIIATEIBHBIX IIEITBIX YUCEIT X1,X2, .+« 0y Xm, CYMMa
KBaJgpaTOB KOTOPEIX X12 + X22 +...+ Xm2 paBHa n.

22. BpIBecTH Ha 3KpaH JECATHYHBIC YMCIIA, COCTOAIIME U3 MOCIEIOBATEIBbHOCTEH N MO-
HOTOHHO HEyOBbIBarOIMHMX IUDP.

23. BpIBecTH Ha dKpaH BCE JCCATHUYHBIC YHCJIA, COCTOSIIUE U3 CTPOTO BO3PACTAIOIIMX
MOCJIEIOBATEILHOCTEHN HE paBHBIX MEX Iy co00# 1tudp.

24. BpIBecTH Ha 3KpaH BCE JIECATHYHBIC YMCIA, COCTOSIINE U3 CTPOTO YOBIBAIOLIMX IO-
CJIEIOBATEIILHOCTEN HE paBHBIX MEXIYy co00H 1tudp.

©oOoNOO O~ WDN
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25. BeiBecTH Ha dKpaH JIECATUYHBIC YUCIA, COCTOSIINE U3 MOCIe0BaTeNbHOCTEH HE 00-
Jee 9eM N HGBOSpaCTaIOH_[I/IX uH(bp

26. Haiitu cymmy ZZ Z

=1 i,=1 —l n
1
27. Haiitu npousBeenue HH H(l+—) .
|1_1 I2—l | =1 I + |2 + +|
28. Haiitu cymmy ZZ Z 2
ih=1li,=1 i, —1 + +|
1 2
y y 1 . .
29. Haiitu cymmy npobeit — — 10 BCEM IOJAMHOKECTBAM {i1, 2, «vt y Im}
i i, i
mHoxectBa {1, 2, ..., N}.
m m m 1
30. Haiiti npousBeacHme HHH A+ =) .
=1 il =l L+t

Tosicnenus k 3a0anuio . ®yuxuueit f:{ay,...ant—-{by,...bn} Ha3pIBacTCS Takoe MHOKECTBO Tap,
TSI KOTOPOT'O BBITTOJTHEHBI CIICTYIOIINE YCIOBHUS:

. s xkaxaoro X e{ay,...am} cymectByer Takoit Yy €{by,...bp}, uro (X,y) €f; unbiMu
cJIoBaMH, 00JIaCTh onpeeacHus oTHomeHus T paBHa BceMy MHOKECTBY {a1,82...8m};
. Ecim  (X,y1))ef u  (X\y2)ef, 1o Vyi1=Yyp; mns npousBONbHOH — (QYHKIUH

f{ay,...,am}—=>{b1,...bn} u osmementa Xe{ay,...am} CyleCTBYeT €AMHCTBEHHBIH 3JIEMEHT
y &{by,...bn}, 11 kotoporo (X,y) ef. O603naunm 3TOT 371eMeHT yepes F(X).

Oyukuus f:{ay,...amt—{b1,...bn} Ha3bIBaeTCS cropvexmuesnoii (cropbexiyeil), eciu s
kaxaoro Y e{by,...bn} cymecrsyer x e{ay,...am}, Takoii, uro y=f(x). OueBuaHO, YT0 mpPU M<N
tTakux QyHKud He cymectByer. Oyukims f:{a,...am}—>{bs,...0n} HasbBacTCs unvexmusnoi
(nnM MHBEKIMEH ), ecii BepHa UMILTHKanus X12X; = f(X1) #f(X2).

O6o03naunm vepes [K] maoxectso {0,1,...,k}. ®yukuus f:{0,1,...,m}—>{0,1,...,n} Ha3biBa-
eTcst MOHOTOHHO HeyObiBaroteit, eciu f(0) <f(1) <...<f(m),

- MOHOTOHHO HeBo3pactarotiei, eciu f(0) 2f(1) 2...2f(m),

- yowiBaroteit, eciu f(0) >f(1) >...>f(m),

- Bo3pacraroieii, eciau f(0) <f(1)<...<f(m).

C1060Mm Ha3BIBAETCS POU3BOJIBHAS TIOCIIEN0BATELHOCTE OYKB. tunotl ciioBa X1Xz...Xn,
COCTaBJICHHOTO U3 OYKB Xj, Ha3piBaeTcs umcio N. Ilycroe cioBo umeer auuny 0. Ilodcnosom,
WIH TTOJTEKCTOM CJIOBA X1X2...Xn, HA3BIBACTCS CJIOBO, paBHOE I HEKOTOPHIX | 1 j, 1 <1 <j <n,
CHOBY XiXi+1++.Xj. [TOATEKCTBI XiXi+1...Xj U Xj+1Xj+2...Xk HA3BIBAIOTCS cMedcHblmu. JIBa ciosa
X1X24+eXm U Y1Y2...Yn HA3bIBAIOTCS UOCHMUYHBIMU VI PAGHBIMU, €CITA M=N U 115 Bcex 1 <i <
M ¥ UMEIOT MECTO paBeHCTBa Xi=Yj. J[Ba CIIOBA X1X2...Xm H Y1Y2...Yn HA3BIBAIOTCS UHEEPCHO PA6-
HblMU, €CITH M=N U CIPaBEUTUBBI PABCHCTBA Y1=Yn, X2=Yn-1ye « s Xi=Yn-it1s + « 0 Xn=Y1.

OTtMeTuM, 4TO B BapuaHTe 23 MaKCHUMaJbHO BO3MOXKHOE KOJHMYECTBO IU(p B uMCIaX
paBHO 9, a B BapuaHTe 24 MaKCHMaJIbHO BO3MOXHOE KomaecTBo — 10.

JlabopaTopHasi padora 2
«Peanu3anus MeToaa nepedopa ¢ BO3BpaTOM»

3ananue. Pa3paboTarh anropuT™ (COrjacHO BapHaHTY) C MOMOIIBIO aIropuTMa mnepedo-
pa ¢ BO3BpaTOM, HaIlMCaTh U MPOTECTUPOBATH MPOrpaMMy Ha sA3bike Cut++ ¢ MCHOJIb30BaHUEM
PEKYPCUBHBIX MOAMPOTPAMM.

Bapuanmu 3a0anuii
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1. BeiBecTH BCce pacmoyiOKEHUS § CIIOHOB Ha MIAXMATHOW JOCKE, HE YrPOXKAIOUIUX IPYT
JPYTy ¥ PacHOJI0KESHHBIX Ha Pa3INYHBIX BEPTUKAIISX.

2. C momoImipl0 HEPEKYpCUBHOTO Tepedopa ¢ BO3BPATOM HAWTH TaMUJIBTOHOB ITUKI B
rpade, 3aJaHHOM C TOMOIIIBIO MATPHUITBI CMEKHOCTH.

3. Ceepxdep3em Ha3bpiBaeTcs (purypa, Kotopas yMeeT XOIuTh U Kak (ep3b, U KaKk KOHb.
Kakoe mMakcuMaiabHOE KOJMYECTBO HE YIPOXKAMOIIUX JAPYT JPYTY cBepxdep3eid MOKHO paccra-
BUTbH HA IIAXMATHOM JTIOCKe?

4. PemmnTh 3a7a4y KOMMHBOSDKEpA METOIOM Tepebopa ¢ Bo3BparoM. LleHbl OuieToB 3a-
JIAHBI C TIOMOIIBI0 CAMMETPUYHONH NXN MaTPHUIIBI.

5. Pemuth 3amauy ["aycca o gep3sx ¢ moMOIIbI0 HEPEKYPCUBHOTO Tiepedopa ¢ BO3BPATOM.

6. [TepeOpath Bce myTH B Tpade MEKIY IBYMs 3aJJaHHBIMU BEPIIMHAMU, HE COJICPIKAIIUE
OJIMHAKOBBIX BEPIIHH.

7. HaiiTu myTh HAaMMEHBIIICH JJIMHBI MEX/y JABYMS 3aJaHHBIMH BEPIIUHAMH C ITOMOIIIBIO
HEPEKYPCUBHOIO TIepedopa ¢ BO3BPATOM.

8.3amgano muoxxectBo A = {@j,ay,...an}, HaTypasbHbie uncia S(a;)>0, u k>0. Haiitu pas-

k

OueHue U Aj = A vHoxectsa A Ha HIONIAPHO HETIePECEKaoIecs I0JAMHOKECTBA, MIPH KOTO-
j=1

poMm Z ( Z S(a)) i MHHHMaJIbHA.

j=1 aeAj

9. Knukoii Ha3bIBaeTcsi MHOXKECTBO BEpIIMH rpada, J00ble 1BE M3 KOTOPHIX CMEXKHHBI.
Haiitn knuKy, IMEIOIIYI0 MaKCUMAJIBHOE KOJIMYECTBO BEPIIUH.

10.  3apmaua o prok3ake. IMeroTcst mpenMeTsl, Beca KOTOPBIX paBHBI W1,Wo,...,Wp, a 11€-
Hbl KOTOPBIX PaBHBI C1,Cy...,Cn. BEIOpaTh U3 HUX NpPEAMETHI, CYMMapHbIH BEC KOTOPHIX MEHbILIE
20 Kr, a CTOMMOCTb — MaKCHMaJIbHA.

11.  Haiitu packpacky BepmuH rpada MUHIMAJIbHBIM YUCJIOM IIBETOB TaK, YTO HH OJI-
HO pebpo HE COETUHSIIO ABE BEPIIMHBI OJJHOTO 1IBETA.

12.  Haiiti Bce MyTH MIAXMAaTHOTO KOHS MEXIY IBYMS 3aJaHHBIMHU IOJISIMH, HE CO-
JeprKaIiye MOBTOPSAIOIIUXCS MTOJIEH.

13. [Tepebpath pa3zduenus MHoxecTBa {1,2,...,N} C TOMOIIBIO HEPEKYPCUBHOMN peau-
3alliy alNropuTMa rnepedopa ¢ BO3BpaTOM.

14.  Jlama mxn maTpuia ¢ HeoTpuuaTenbHbIMU K03 duuuenTamu a;;>0. Haiitu Takoe
mHOXecTBO Tap {(i1,j1), (12,J2)ye+s (Ik:jk),}, UTO Is#; ¥ JsAt UIT BCeX S, IS KOTOPOro CymMma

a; +a; +...1t8; wmaxcumanbHa.

15.  PemuTsh 3agauy Dilnepa 0 IM1aXMaTHOM KOHE C MOMOILbIO HEPEKYPCUBHOH peasnu-
3alliy alropuTMa rnepedopa ¢ BO3BPaTOM.
16.  Ileracom (pucyHok 1) Ha3piBaeTcs maxMaTHas (UTypa, X0Jbl KOTOPOH OT XOJI0B

[IaXMaTHOTO KOHS OTJINYaroTcsl pazmepamu OykBbl «I'». [llaxmaTHbIN nerac, cTOSANIMI Ha moJie
(i,j)) Mmoxet caenath X0 Ha oaHO U3 BochbMu moueit: (i+4,j+3), (1+3,j+4), (i-3,j+4), (i-4,j+3), (i-
4,j-3), (i-3,j-4), (i+3,j-4), (i+4,j-3). Haittu myTh meraca, COCTOSIIMI U3 BCEX MOJIEH IIaXMaTHON
JIOCKH, ¥ HE COJIepKalliii HM OJTHOTO IoJIs OoJiee ueM OUH pa3. (AHAIIOTHYHO 3a/1aue Ditnepa.)
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Pucynok 1 — [llaxmatHblii ierac

17.  Hamucate nporpammy nepedopa BceX MPOCTHIX IUKIOB B rpade, BHIXOASIIUX U3
3aJJaHHOM BEPIIMHBI U MMEIOIIHMX 3aaHHYI0 JUTHHY K.
18.  Ilycts [m]x{n] — nexkapToBo mpou3BeaCHHUE JUHEHHO YIOPSITOUYCHHBIX MHOXKECTB

{0,1,...,m} u {0,1,...,n}, c otHomenuem nopsizka (i, j) <(i', J') < (i £j'u | <J'). OpranuszoBarsb
nepebop nocaenoBarenbrocTel (i1, j1) < (i2, J2) <... <(ik, J) npu 3aganHOM K.

19. B nieHTpe maxmMaTHON JTOCKHM CTOMT KOHb. HaiiTk Bce pacrionoxeHus BOCbMH Jia-
JIed, He YTPOXKAIOIIUX APYT APYTY, IPU KOTOPHIX KOHb HE YIPOXKAET HU OJTHOM U3 JTa/IeH.
20. Jano HatypanbHoe yucio M. BeraButh mexnay mubpamu 1,2,3.4,5,6,7,8,9, 3anu-

n_n

CaHHBIMU MMEHHO B TaKOM ToOpsiike, 3Haku "+" u "-", Tak, 4TOOBI 3HAUEHUEM MOJIYYHBIIETOCS
BBIpaKEeHHS ObUTO ymcio M. Hampumep, ecam m=118, to mopoiimer paccraHoBka 123-+45-
67+8+9. BeiBecTn coobuieHne, €CIM TaKUX PACCTAHOBOK HET.

21.  OpranuzoBath nepedOp BcexX KIMK 3aJaHHON MOLIHOCTH K B mpocToM rpade.

22. Haiitn Bce raMuiIbTOHOBBI IUKIBI B Tpade, 3aJaHHOM C TIOMOIIBIO MAaTpPHIIBI
CMEKHOCTH.

23.  Haiitu He conepxkaiie KpaTHBIX BEpIIMH MyTH B Tpade, He UMEIOIIne IpoI0-
KEHUS U BBIXOSIIUE U3 3aJaHHOH BepIInHBL. ['pad 3a1aH ¢ HOMOILIBI0 MAaTPUILIBI CMEXKHOCTH.

24.  HaiiTu UMKIIBI IIAXMAaTHOTO KOHS, HE COJIEpIKAIe KPATHBIX BEPUIMH M POXOJIs-
1IMe yepes 3a1aHHy0 no3uuuto. PaccmarpuBarores nukisl ummHsl 2,4,6,8 u 10.

25. Haiitu myTe MakcuManbHON AJMHBL B rpade, He UMEIOIIUN KPaTHBIX BEPIIMH.

26.  3amaH OpUEHTHPOBaHHBIA mpocToi rpad. HailTu Bce opueHTHpOBAaHHBIE MYTH
MEXy IBYMS 3aJJaHHBIMU BEpILIMHAMU, HE HMEIOILIUE KPATHBIX BEPILH.

27.  Haiitu Bce mpocThle IIMKIBI B OPUEHTHPOBAHHOM Ipade, He cojeprKallue Kpat-
HBIX BEPIIUH U MPOXOJAIINE Yepe3 3aJaHHYI0 BEPILINHY.

28.  Haiitu nyTh B OPHEHTUPOBAHHOM rpade MeXAy ABYMS 33JaHHBIMU BEpUIMHAMU,
HE COoJiepKallliii KpaTHBIX BEPIINH U UMEIOIUN MaKCUMAJIbHYI0 CTOUMOCTb.

29.  HaiiTu raMuIbTOHOB IIMKJI B IPOCTOM rpade, UMEIOLINI MaKCUMAIIbHYIO JJTUHY.

30. Haiitu kpaTuaiiinuii myTh MEXIy BYMS 3a/laHHBIMH BeplIMHAaMU rpada, nmpeano-

Jlarasi, 4To JOIMyCTUMbI OTPULATCIbHBIC JJIMHBI JJIA pe6ep.

JlabopaTopnasi padora 3
«AJITOPUTMBI COPTHPOBKM

3a;[aHHe. Hamnucate nporpamMmy, KOTOpass COPpTUPYCT JAHHBIC, a4 3aTCM CPABHUBACT IBa
YKa3aHHBIX B BAPUAHTC 3a/laHUsl MCETOda COPTUPOBKU 110
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1)BpeMeHU BBITIOHEHHS;
2)4KCiy CpaBHCHHIA,
3)umcny nepecTaHOBOK.

BapuanTsl 3aganuii npuBeieHsl B Tabnuie 8.

Tab6muia 8§ — BapuaHTsl 3a1aHuii

Meron | Meron | /[IBo- | Meron | beict- Obwmen- | Typuup | Iupa-
my- BbIOO- | nunble | len- pas Has 1o- C BBI- MU-
3BIPh- pa BCTaB- na Xoapa | paspsaa- ObIBa- | Jaib-
KOB KU Hasl HUEM Hasi
ITpocTeie 1 2 3 4 5 6 7 8
BCTaBKH
Meton - 9 10 11 12 13 14 15
y3BIPHKOB
Meton - - 16 17 18 19 20 21
BEIOOpA
JIBOon4HbBIE - - - 22 23 24 25 26
BCTaBKH
BricTpas - - - - - 27 28 29
Xoapa
Ob6menHast i ] ] ] ] ] 30 i
nopaspsii-
Has

IIpumepHasi cTpyKTypa OMJI€TOB TeCTUPOBAHMSA

Tect «Pa3padoTka peKypCMBHBIX NOANPOrPAMM)

Bonpoc 1. Pacnionnoxutk 3Tansl pa3padOTKU aIropyuT™Ma B MOPSAKE UX MPOXOKACHHUS:

01N N W~

. IOCTaHOBKA 33]1a4H;
. IOCTPOEHHE MOJIEIIN;
. IOCTPOEHHE OJIOK-CXEMBI aJITOPUTMa;
. IpOBEpKa MPaBUIbHOCTH;

. IpOrpaMMHas peaan3anus;
. @HAJIU3 AJITOPUTMA U €0 CI0KHOCTH;
. IPOBEpKa IPOrpaMMBl;
. JOKYMEHTUPOBaHHUE.

Bonpoc 2. [ToanporpamMMa Ha3bIBaeTCsl pEKypCUBHOM, €CIIU

Bapuanrel orBera:

1.
2.
3.
4.

OHa, 10 KpalHel Mepe OJIUH pa3, BHI3BIBAET CeO0sl;

OHa peaNu3yeT MPUMUTUBHO PEKYPCUBHYIO (DYHKIIHIO;
OHa COZIEPIKUT BIIO)KEHHBIE ITHKIIBI,
OHa He MeeT apryMEeHTOB.
Bonpoc 3. YcTaHOBUTH COOTBETCTBUE MEXKAY 3a0auamu U Memooamu UX perieHus

1. 3amaua o XaHONWCKHAX
OarrHsax
2. Kpussie I'unbbepta

3. CuHTaKCHYECCKHUI aHAIN3

U BBIYUCIIEHUE
4. TlocTpoenue KparJaiiero

yTH
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1. Jlekommo3unus

2. KocBeHnHas pexypcus
3. PexypcuBHBIii ciiyck

4. luHamMu4ecKOe IpOrpaMMUpPOBaHUE




Bonpoc 4. Paccmotpum uncna ®@ubonawuum: 0,1,1,2,3,5,8,13,21... Yka3ath, kakas u3
MIPEICTABICHHBIX HIKE PEKYPCUBHBIX (DYHKITUH, SABJISICTCS PEKYPCUBHOM (DYHKITUEH 1711 BBIYMC-
JICHHUS dTUX YHUCEIL.

Bapuantsl oTBeTa:

1. 2.

Int F(int n) Int F(int n)

{ {

if(n==0) return 0; if(n==0) return 1;
if(n==1) return 1; if(n==1) return 1;
return F(n-1) + F(n-2); return F(n-1) + F(n-2);
h 3

3.

Int F(int n)

{

if(n==0) return 0;
if(n==1) return 1;

return F(n-1) + 2*F(n-2);
3

Tect «MeToa TMHAMHYECKOI0 IPOrPaAMMHUPOBaHUA. AJITOPUTMBI HA Tpadax»

Bomnpoc 1. Paccmorpum uncna @ubonavun: 0,1,1,2,3,5,8,13,21... Ykaszarh, B KaKkoM U3
MIPEICTABJICHHBIX HIKE (PParMEHTOB MPOTPAMMBbI, BBIYUCISIIOTCS 3TH YHCJAa METOJOM JUHAMH-
YECKOTO IIPOrpaMMHUPOBAHUS , @ X 3HAUCHHUS 3aHOCITCS B MaccuB F.

BapI/IaHTbI OoTBETA.

1. 2.
F[0]=0; F[1]=1; Int F(int n)
for(i=2; i<=n; i++) {
F[il=F[i-1]1+ F[i-2]; if(n==0) return O;
if(n==1) return 1;
return F(n-1) + F(n-2);
}
3.

F[0]=1; F[1]=1;
for(i=2; i<=n; i++)
Flil=F[i-1]+ F[i-2];

Bonpoc 2. [Ipu HaxoxXIeHUH TyTH MeXAy BepiinHamMu A u B mocnenoBaTenbHOCTh HO-
MEpOB BEPILUH BBICTpAUBAeTCs B 0OpaTHOM IOpsJKe, NepBas BeplIMHa paBHa B, a Bropas - A.
Kak mpeBpatuth 3TOT mopsiiok 00xoaa B mpsiMoid, ot A k B?

Bapuanrel orBera:

1. C IOMOIIBIO PEKYPCUBHON MOANPOrPAMMBI;
2. METOJIOM JEKOMIIO3HIINH;

3. C ITOMOIIBIO I[UKJIOB;

4, C ITIOMOIIBLIO JBOMHOIO IMKJIA.

Bonpoc 3. Ha pucynke 2 npuBeneH npumep rpada. Mcnonssys anroputm JleWkcTpsl,
MOCTPOUTH KpaTHaWIINi MyTh MEKY BeplInHaMu | u 4.
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1 =]

Pucynox 2 — IIpumep rpada

Bonpoc 4. Vcnone3ys meron o0xola B HIMPUHY, YKa3aThb KOMIOHEHTY CBS3HOCTHU JUIS
rpacda, MIpUBEICHHOTO Ha PUCYHKE 2.

Tect «I_II/IHaMI/IquKI/Ie CTPYKTYPbLI JaHHBIX U HX IPUMECHCHUEC»

Bonpoc 1. Cnuckom Ha3bIBaeTCs

Bapuautsl oTBeTa:

1. Habop mepeMEeHHBIX OJHOTO THMAa BMECTe C (QYHKUUAMU J00ABICHUS U yIATICHUS
AJIEMEHTOB;

2. MaccuB JaHHBIX BMecTe ¢ QYHKIUSIMU 100aBlIeHUs, YIAIEHUS U TIOUCKA SJIEMEHTOB;

3. Habop MepeMeHHBIX OJTHOTO THIIA;

4. NMHEWHO YMOPSIJAOYEHHBIH HAOOp MEPEMEHHBIX OJHOTO THUIA BMECTE C (PYHKIMSIMHU
N00aBIICHUS U yAJICHUS 3JIEMEHTOB.

Bonpoc 2. YcTaHOBUTH COOTBETCTBUE MEXKIY MUNOM CHUCKA

1. crek

2. ouepenp

3. nmex

4. nBOMYHOE NEPEBO NOHUCKA

U ceoticmeamu e2o @yHKyuli 100aBICHUS U yaJIeHHs SJIEMEHTOB

1. no0aBJIeHHE U yIaJIeHHUE SJIEMEHTOB IPOU3BOIUTCS C OJTHON CTOPOHBI CITUCKA;
2. n00aBJICHNE U yIAJICHHE YJIEMEHTA TIPOU3BOISTCS ¢ Pa3HBIX CTOPOH ;

3. no0aBJieHNe U yIaleHHe BO3MOXKHO KaK ¢ Havala, TaK U ¢ KOHIIa CIIHCKa;

4, MECTO J00aBIISIEMOr0 JIEMEHTA 3aBUCUT OT €ro 3HAYEHHUS.

Bonpoc 3. YCcTaHOBUTH COOTBETCTBUE MEXIY 3adauamu
1. o6xox BepuuH rpada B riyOuHy;
2. o6xox BepuuH rpada B LIUPUHY;
3. cumtanka J[>xo3edyca;
4. 3ajaya HaXOXKJIEHHs YacTOTHI CJIOB B TEKCTOBOM (haiiie.
U Munamu CNUCKos, IpAMEHSEMBIX JUIS PEIICHUS YTHX 3a/1a4
1. crex;
2.  odepens;
3.  UMKIMYECKUH CIIUCOK;
4.  NIBOMYHOE JIEPEBO TMOMCKA.
Bonpoc 4. Kakoii cTpykTypbl JaHHBIX U3 IEPEUUCICHHBIX HI)KE HE CYIIECTBYET
BapuanTsl oTBeTA:

1. NUKJIMYECKUHN CTIUCOK;

2 OJIHOCBSI3HBIM ITHKIIMYESCKHUI CITHCOK;
3. JIBYXCBSI3HBIN [IUKJIIMYECKUN CITUCOK;
4 TPEXCBA3HBIA IUKJINYECKHUI CIHCOK.
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Tect «Metoabl nepedopar»

Bomnpoc 1. Metox nepedopa ¢ BO3BpaTOM MPUMEHSETCS
Bapuantsl oTBeTa:

1. JUTSL IOCTPOEHUSI KOHEYHBIX MOCIIEI0BATEILHOCTEH 3JIEMEHTOB, CBS3aHHBIX 3ajaH-
HBIMH OTHOIICHHUSIMH,

2. JUTSL TIOUCKA 3JIEMEHTA B YIIOPSIIOYEHHOM MaCCHUBE;

3. JUISL COPTUPOBKY YHCET;

4, JU1s Iepe0opa BEpIIMH HaINpaBJIeHHOTO Tpada.

Bomnpoc 2. Kakomy yclioBHIO AOKHA YIOBJIETBOPATH MOCIEAOBATEIbHOCT OTHOIICHUN
Pn(X1, ..., X ), TO3BOJISFOIIMX KCIIOIB30BATh AITOPUTM Iiepedopa ¢ BO3BpaTom?

BapuaHThI 0TBeTa:

1. Pn(X1, ., Xn) = Pna(Xs, ..., Xn1);

2. Pn(X1, ..o, Xn) = Pnaa(X1, ..., Xna1);

3. Pa(Xy, .., xn) = Pi(X) & ... & P1i(Xn);

4, Pn(Xl, O ) = Pn(Xn, ey, X1 )

Bonpoc 3. Yka3arb, kakue U3 NpUBEICHHBIX HUXKE CIIOB, ABJISIOTCS CJIOBAMM, HE COJEP-
JKAIIUMH CMEXHBIX HIEHTUYHBIX IIOJTEKCTOB!

1. abacab;
2. acabab;
3. acacab;
4, acbaac.

Bonpoc 4. YcTaHOBUTH COOTBETCTBUE MEXKIY 3a0ayamu, PEIIaeMBbIMU METOJIOM Tepedo-
pa ¢ BO3BpaToM

1. 3agayva ['aycca
2. 3aja4a Duepa
3. MOVCK TAMUJIBTOHOBBIX IIUKJIOB
4. reHepanus pa30oueHnit KOHEUHOTO MHOXKECTBA
U UX popmyauposkamu.
1. nepebop pacroyioKeHU BOCBMU IIaXMaTHBIX (ep3ei, He YrpoKarolluxX Apyr

APYTY,
HAaxO0’KJICHNE MapuIpyTa IaxMaTHOTO KOHs, COJEpXKalllero BCE MOJs IaxMar-

HOM JOCKHU IO OIHOMY Pa3y KaXXJ0€ I10JIC;

3. HaXOXJCHUE IUKJIA B rpade, COJAEprKallero BCe BEPIIMHBI 110 OJHOMY pasy
Ka)K7asi BEpLINHA,

4. nepebop pa3dueHHi KOHEYHOTO MHOXECTBA Ha IOMAapHO HENepeceKaroluecs
MIOJIMHO>KECTBA.

TecT «AJITOPUTMBI COPTHPOBKU»

Bonpoc 1. YcTaHOBUTH COOTBETCTBUE MEXY IPYIIIAMU Memo008 COPTUPOBKU

1. METOJ] BCTaBOK
2. METOJl 0OMEHOB
3. MOCPENICTBOM BBIOOpA
4. METO/1 IoJicueTa
U a20pummamu.
1. coptupoBka lllemnna;
2. METO/] Ty3bIPHKOB;
3. TYPHHP C BBIOBIBAHUEM;
4. pacupenesnsoImMi MoACYeT.
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Bonpoc 2. Kakoil U3 nepeuncieHHbIX HUKE aITOPUTMOB HE OTHOCUTCS K TPYIIIE ajlro-
PUTMOB COPTUPOBOK ITOCPEICTBOM BbIOOpa
BapuaHThI oTBeTa:

1. TYPHHD C BHIOBIBAHHEM;

2. nupamMuaibHas COpPTUPOBKA;

3. ObIcTpast copTUpoBKa Xoapa.

Bonpoc 3. YCTaHOBUTb COOTBETCTBUE MEXKIY A12OPUMMAMU COPTUPOBKH

1. METOJ TBOMYHBIX BCTABOK

2. JIBYXITyTE€BbIE BCTAaBKU

3. BCTaBKH B CIIUCOK

4. BCTaBKH B JIEPEBO
U UX ONUCAHUEM.

1. npu 100aBICHUH 3JIEMEHTA U3 BXOIHOTO MAaCCHBA B BBIXOJIHOM MAaCCHBE IPOH3-
BOJIUTCSI IOMCK MECTa OUEPEHOTO 3JIEMEHTA C TOMOIIBIO JBOUYHOTO ITOKCKA,

2. NEPBBIA AJIEMEHT BXOJAHOTO MAacCHBa 3allMCHIBACTCS B MacCUB JJIMHBI 2N-1 are-

MEHTOB, MecTa Ul MOCJIEAYIOUIMX 3JIEMEHTOB OCBOOOXKAAIOTCS C IMOMOUIbIO CABUIOB BJIEBO U
BIIPaBo;

3. BXO/IHbIC JIJAHHbIE U3 MAcCHBa 3allUCBIBAIOTCS B YHNOPSAAOUYEHHBINH CIIUCOK, KOTO-
pHIii OyneT coaepxkaTh HY>KHYIO OTCOPTUPOBAHHYIO [10CIIEJOBATENbHOCTD;
4. BXOJIHbIC JIaHHBIE M3 MAacCHBa 3aIllMCBIBAIOTCS B ABOMYHOE JIEPEBO IIOUCKA, 00-

XOJ1 ITOJIYYEHHOT0 JIepeBa 1aeT OTCOPTUPOBAHHBIA MACCHB.

Bonpoc 4. B kakoM MeToje COPTHPOBKHM HCHOJB3YIOTCS JBa (hailia, mpU4eM JaHHbIE
CUMTBHIBAIOTCS C Hayaja U ¢ KOHLA MepBoro ¢aiia u A0 TeX Mop, IOKa COXPAaHAETCS MOHOTOH-
HOCTb CIIMBAIOTCSI TO B Ha4ajo, TO B KOHEL BTOporo ¢aiiyna, a noroM poiu (paiaoB MEHSIOTCA,
MOKa He MOSBUTCA IycToi (ain. Kak Ha3pIBaeTCs 3TOT anroputm?

BapuanTsl oTBeTa:

1. €CTECTBEHHOE JIBYXITyTE€BOE CIUSHUE;

2. IPOCTOE JIBYXIIyTEBOE CIUSHUE;

3. JBYXJIEHTOYHAsI COPTUPOBKA Ha OCHOBE [1OPA3PsIHOM;
4. YEThIPEXJICHTOUHAs! COPTUPOBKA CIITHUEM.

3aganus 119 NPOMEKYTOYHOM aTTecTAllNU

KOHTpO.]II)HbIe BOITPOCKHI K 3a49€TYy

1. IlpoGnema moOCTpOeHHUs MOCIEI0BATENbHOCTEH, YIOBIETBOPSIOUINX 33aHHBIM OTHO-
HIEHUSIM, U €€ pelIeHHe METOI0M repedopa ¢ BO3BPATOM.

2. AnroputMm nepedopa ¢ BO3BpaTOM KaK METOJ] paCKpacKHu.

3. PexypcuBHas peanuzanus aaropurMa nepedopa ¢ BO3BpaToM.

4. 3apaua ['aycca o dep3sx.

5. AunroputMm nepebopa raMuIbTOHOBBIX IIUKJIOB B rpade.

6. 3amaua Diinepa o MaXMaTHOM KOHE U aJITOPUTM €€ PELIeHHUS.

7. AnropuTMm peuieHus 3aJadu O pa3MEHE JICHET.

8. Anroputmbl iepedopa MOAMHOXKECTB KOHEYHOTO MHOKECTBA.

9. Aunroput™m nepebopa pasoKEeHUH YnciIa B CYMMY.

10. Anroputm nepe6opa MOHOTOHHO HEYOBIBAIOIIMX ITOCIIEA0BATENLHOCTEH.

11. Anroputm reHepanuu pa3oHeHU MHOKECTBA.

12. Opranusaius nepeMeHHOr0 YMCIIa BIOXKEHHBIX IIUKIIOB.

13. HemerepMuHUpPOBaHHBII aNropuT™M pacrio3HaBanus U kiacc NP-momHbIX 3amad.

14. Iects ocHOBHBIX NP-monmHbIX 3a1a4.

15. Tlouck B OTCOPTHPOBAaHHOM MacCHBE.

35



16. BHyTpeHHHUE U BHEUITHUE METOIBI COPTHPOBKH.
17. Metoa nmpoCTBIX BCTABOK.

18. MeTto/ my3BIPHKOB.

19. CopTtupoBka METO0M BBIOOpA.

20. CopTHpOBKa MOJICYETOM.

21. Pacnpenenstomuii moacyer.

22. Monu¢ukanun MeTo1a BCTaBOK.

23. CoprupoBka meroaom Illemna.

24. BricTpas copTupoBKa Xoapa.

25. OOMeHHasl mopaspsiiHas COPTHPOBKa.

26. CopTHpOBOYHBIE CETH U aNTopuTM beruepa.

27. TypHHp C BEIOBIBAaHHEM.

28. TlupamuganbpHast COPTUPOBKA.

29. Ouepenpb ¢ MPUOPUTETAMH.

30. Anroput™m ABYXITyTE€BOTO CIHMSHUSA.

31. CopTHpoBKa MPOCTHIM JIBYXITYTEBbIM CIIUSTHUEM.
32. EcTecTBeHHOE IBYXITYTEBOE CIIHSHUE.

33. JIByXJICHTOUYHAsI COPTUPOBKA Ha OCHOBE MOPA3PSTHOM.
34. TpexjeHTOuHas COPTUPOBKA CIUSHHEM.

35. UeThIpexJICHTOYHAsI COPTUPOBKA CIIUSTHUEM.

Tunossble 3a1a4M J1JI4 3a4eTa

1. Hamwucare mnporpamMmy HaxoXIE€HHsI CJOB [UIMHBI N, COCTOAIIUX H3 OYyKB
"A","B","'C" u He comepKaIUX CMEKHBIX UICHTUIHBIX MTOATEKCTOB.

2. Hanmcare mporpammy mepebopa  MOHOTOHHO — BO3pacTalOUX  (QYHKIUH
{0,1,2,...m}—{0,1,2,...,n}.

3. Hamucare mporpamMmy nepedopa nocienoBarenbHocTel yucen 0<xX0<x1<...<xm<h c
MOMOIIBIO0 PEKYPCUBHON peann3anuy MeTo1a epedopa ¢ BO3BPaToM.

4. HamucaTh IporpaMMy HaxOXJICHHUS MapUIpyTa KOHS, OOXOMSIIEr0 BCE MOJIS JTOCKH
110 OJTHOMY pa3y ¥ BO3BPAIIAIONIETOCS HA HCXOJHOE TIOJIE.

5. Hamucats nporpammy nepeGopa Bcex pa3MEHOB 33/1aHHON CyMMBI JICHET.

6. Hamucare nporpaMmmy nepebopa BceX MOJMHOKECTB 331aHHOTO KOHEYHOTO MHOXKE-
CTBa, MPH KOTOPOM OYEpeHOE MHOKECTBO IMOJy4aeTcs W3 MpeAlecTBYIOIEro J1ubo npo6aBie-
HUEM, JIN0O yJalleHUeM OJTHOTO AJIEMEHTA.

7. Hammcarp mnoamporpaMmy, 3aBUCAIIYI0 OT M U N U BBYUCIAIOIIYIO CyMMY
f(i1,i,...Im), e Ik mpoberaeT Bce 3HaueHust ot 0 10 M-1. dyukums f npeanosaraeTcs BHEMIHEH
3aJJaHHON (yHKIHUEH.

8. Jlns 3amaHHBIX BXOJHBIX JIAHHBIX ITOKa3aTh, KaKk pabOTaeT ajJrOPUTM COPTHPOBKH
METOJIOM MPOCTHIX BCTABOK.

9. Jlns 3amaHHBIX BXOAHBIX JAHHBIX IPOJIEMOHCTPUPOBATH METO]I IIPOCTHIX MTY3bIPHKOB.

10. Jlns 3amaHHOTO MaccHUBa YMCEN MPOJAEMOHCTPUPOBATH COPTUPOBKY METOJOM BBIOO-
pa.

11. Jlns 3agaHHOTO MacCHMBa YHCEN MPOJEMOHCTPUPOBATH AITOPUTM COPTHUPOBKH TO-
CYETOM.

12. JIns 3agaHHOTO MacCHBa YMCEN MPOJEMOHCTPUPOBATH AITOPUTM COPTUPOBKHU pac-
TPEIEIISIONIAM MOJICYETOM.

13. Jlns 3agaHHBIX BXOJTHBIX JAHHBIX MPOJAEMOHCTPUPOBATH COPTUPOBKY METOJAOM JBYX-
IyTEeBBIX BCTABOK.

14. Hamwmcatb mporpaMMy COPTUPOBKU METOJIOM JIBYXITYTEBBIX BCTABOK.

15. Hanwucatp mporpaMMy COPTUPOBKH METOJIOM BCTABOK B CITMCOK.

16. Jlns 3agaHHBIX BXOJHBIX JAHHBIX MPOJIEMOHCTPUPOBATh anroputm lllemnna.

36



17. JIns 3agaHHBIX BXOJHBIX JAHHBIX MPOJAEMOHCTPUPOBATH OBICTPYIO COPTHPOBKY
Xoapa.

18. Jlns 3amaHHBIX BXOJHBIX JaHHBIX MPOJAEMOHCTPUPOBATH OOMEHHYIO TOPa3psIHYIO
COPTHUPOBKY.

19. HapucoBaTh COPTHPOBOUYHYIO CETh IS allTOPUTMA beTdepa COPTUPOBKH BOCHMH YH-
cell.

20. Jlns 3amaHHBIX BXOAHBIX JAHHBIX MPOJIEMOHCTPUPOBATH TYPHUPHYIO COPTHPOBKY.

21. JIns 3aaHHBIX BXOJHBIX JAHHBIX MPOJACMOHCTPUPOBATH MMUPAMUIATBHYIO COPTHPOB-
KY.

22. 3anan daiin, cocrosmuii u3 10 000 gyucen. BeiBecTn Ha SkpaH HauMmeHbIue 20 4u-
ceJt u3 AToro (Qaiina.

23. JIns 3agaHHBIX BXOJHBIX JaHHBIX IPOJAEMOHCTPUPOBATH COPTUPOBKY IMPOCTHIM
JIBYXITYTE€BBIM CIUSHUEM.

24. JIns 3aJaHHBIX BXOJHBIX JIAHHBIX MPOJAECMOHCTPUPOBATH COPTUPOBKY €CTECTBEHHBIM
JIBYXITYTE€BBIM CIUSHUEM.

25. JIns 3aJaHHBIX BXOJHBIX JaHHBIX MPOJEMOHCTPHPOBATH ABYXJIECHTOUYHYIO COPTHPOB-
Ky Ha OCHOBE NIOPA3PSATHOM.

26. Jlns 3a7aHHBIX BXOAHBIX JAHHBIX MPOJEMOHCTPUPOBATH TPEXJIECHTOUYHYIO COPTUPOB-
KY CITHSTHUEM.

27. Jlns 3aJaHHBIX BXOJHBIX JAHHBIX MIPOJEMOHCTPUPOBATH YETHIPEXJICHTOYHYIO COPTH-
POBKY CIIHSTHUEM.

IIpumep Outera Ha 3a4er

1. 3apaua Dinepa o m1axMaTHOM KOHE U aJIFCOPUTM €€ PELICHUS.

2. CoptupoBka nojacuyeroM. Pacnpenenstomuii moacyer.

3. Hamucarp mporpammy mnepebopa MOHOTOHHO HEYOBIBAIOIIUX OTOOPaKEHHH MEXITY
muoxectBamu {0,1,2, ..., m} u {0,1,2, ..., n}.

KypcoBas paGora

Tema kypcoBoii paboTsl: «IIporpaMMupoBaHue UTP C BEIMTPHIIIHONW CTpaTeTUEH».
3ananueM K JaHHON KypcoBoi pabore (KP) sBisercst nmpoexktupoBanue, pazpaboTka U
tectupoBanue 110 nng peanmmszanyuyu OAHOM M3 WUIP C BBIMTPBIIIHONW crparteruer. CTyaeHTaMm
MPEIOCTABIIAETCS IIPABO CAaMOCTOSITENILHO BHIOPATh MHANBUAYAIBHOE 3aaHHE.
IIpumepHBbIe 3anaHnus:
Urpa «Mopckoii 60it».
Urpa «KpecTuku-HOIUKN.
Urpa «Cruuxu».
Hrpa nar.
Urpa «24 xapTei».
Hrpa ropoga Huma.
Hrpa Hopxkorra.
Urpa Keiineca.
Hrpa Cuma.
0. Urpa «Cnnuku beprconay.
1. Urpa «I'eHnanbHBINA OTIATINK.
12. Urpa «IloroHs 3a COKpOBHUILAMI.
13. Urpa «MorymiecTBeHHas YeTBEPKay.
14. Urpa IllenHoHa.
15. Urpa «I'ekcy.

RBOoo~NORwNE
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[lepBoHaYallbHO CTYAEHT pa3padaThIBACT aJTOPHUTM, BBIOJHSIOMIUNA pacyeT BHIMTPHIII-
HOUW CTPATETHy U OMPENAEISIETCS C BEIOOPOM CTPYKTYP JAHHBIX. DTOT aliTOPUTM MOXKET OBITh pe-
KYPCUBHBIM, & MOKET ONHUPAThCS HA AITOPUTMBI 00X0/1a BEpUIMH rpada B ITyOUHY U B HIMPUHY.
3areM CTYACHT OIpenersieTcsi ¢ BEIOOPOM CTPYKTYp JaHHBIX W IMPOEKTUPYET, pa3padaThiBacT,
tectupyet 10, peanusyromee urposoil mporuecc. Pazpaborannoe mporpaMMmHoe oOecrieueHue
JIOJDKHO 00€CTICUUTh PEIICHHE CICAYIONINX 3a/1a4:
e peanm3anuio rpadguueckoro HuHTEpdeiica,;
® pealM3aluIo YIPABICHHUS X00M HI'PHI C TOMOIIBIO KJIABHATYPHI U MBIIIIH;
® pealn3aluIo UTPOBOTO MpoIiecca.
KommnbroTepHast urpa pa3padarhiBaeTcsi Ha sI3bIKE MPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
C++, B mpouecce ee NPOSKTUPOBAHUA U OTIAIKH Y CTYACHTOB (DOPMHUPYIOTCS NMPaKTHUECKUE
HaBBIKH OPTaHU3AIUMH JTAaHHBIX B pa3padareiBaeMoM [10 1 HCIIONB30BaHMS TUIIOBBIX JIMHEHHBIX U
HEJIMHEHHBIX CTPYKTYp JaHHBIX, BKJIIOYas JBOMYHBIC JEPEBbs MMOMCKA, a TAK)KE HABBIKH UCIIOJIb-
30BaHMsI CTAHJIAPTHBIX aJITOPUTMOB IIPU OpTraHu3aluu 1 00paboTke qaHHbIX Ha DBM.
[TosicaurenpHas 3anucka k KP, cormacno CTO Y.003-2017, umeer cienyrouyo CTpyk-
TYypy: }
- TUTYJIbHBIH JIKCT;
- 3aganue Ha KP;
- COJIEp)KaHHE;
- BBEJICHHC,
- OCHOBHasl 4acThb;
- 3aKIIIOYCHHE;
- CHHCOK MCTIOJIb30BaHHBIX HCTOYHHUKOB;
- TPHIOKCHHUS.
Bo BBesieHuu naercst kpatkoe 000CHOBaHHE BHIOOpPA TEMBI, PACKPHIBACTCS aKTYaJIbHOCTD,

HOBH3HA, TCOPCTUUCCKAA W IIPAKTHUYCCKAA 3HAYUMOCTDH pa6OTI>I, a TaKXXC IIPHUBOAATCA O6”beKT,
npeaMceT, OCJb , 3aaa4r UCCICAOBAHNA U IIpOIrpaMMa UCCIICI0OBaHUs.

OOs3aTenbHBIME TIOJpa3/ieliaMi OCHOBHOM 4acTh sBIISIIOTCS «TeXHMYecKoe 3allaHuey,
«Tekct mporpammbly», «OmucaHue IporpamMmel», «PyKoBOICTBO IporpaMMucTay, «PyKoBOJICTBO
oneparopay, «I[Iporpamma u MeToIMKa UCTIBITaHUI (Tabmuma 9).

Tabnuna 9 — Coneprxanue noapas/ieIoB OCHOBHOM YacTH KypcoBOW pabOThI

Bupa nporpamMmMHoro
AOKYMEHTAa

CopaeprxaHue NPOrpaMMHOI0 JOKYMEHTa

Texunueckoe 3agaHue

[TpuBOATCS OCHOBAHUE U Ha3HAYEHHUE pa3pabOTKU, TPeOOBAHUS K
1O, mporpaMMHO# TOKYMEHTALlMH, CTA/IMU M 3Talbl pa3paboTKU

Tekcr mporpammel

3amnuck IIporpamMmsaI € HGO6XOI[I/IMBIMI/I KOMMCHTapUsAMHN

Onucanue nporpamMmbl

CBenieHHs 0 JJOTHUECKON CTPYKTYpe U (PYHKIIMOHUPOBAHUH ITPO-
TrpaMMbI

PykoBoacTBo mpo-
rpaMMHCTa

HaznaueHue u ycnoBus MpUMEHEHUS IPOTPaMMBbl, XapaKTepPUCTUKA
HpOTpaMMLI, O6paHI€HI/I€ K nporpaMMe, BXOJIHBIC U BBIXOAHBIC JaH-
HBIE, COOOIIEHNS

PykoBoacTBo oneparo-
pa

Ha3znauenme IporpamMmsal, YCJIOBUS BBIIIOJITHCHUA IMTPOTrPpaMMBbI, BbI-
IMOJIHCHUC TTPOTPAMMBI, COO6H.[CHI/I}I OrcpaTopy

[Iporpamma u meTonu-
Ka UCIIBITAHUN

Tpe60BaHI/IH, noJIC)Kalue MpPOBCPKE MMPHU UCHIBITAHUW ITPOTPAMMBI,
a TAKXKC MOPAJOK U METOJbI X KOHTPOJIA

B 3akmrouennu KP MMPUBOJAATCA 06]].[1/16 BBIBOJIbI U MPCIAJIOKCHUS, a TAKIKC KPaTKOC OIIH-

caHHe MpOJeNaHHON paboThl. 3aKIIOYeHHE JOJHKHO HOCUTh KOHKPETHBIM XapakTep U IMOKa3bl-
BaTh, YTO UMEHHO CJIeNall CTYyJeHT B pamkax BolnosiHeHHsa KP. Crincok ncnosib30BaHHBIX HCTOY-
HUKOB COCTOUT M3 HOPMAaTUBHO-IIPABOBHIX AKTOB, YYEOHMKOB M Y4E€OHBIX MOCOOMM, HAyYHBIX
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CTaTei, HOpPMaTUBHO-TIPABOBBIX AKTOB, UCIOJIb30BAHHBIX B XOJI€ BHIITOJIHCHUS WHANBUIYAILHOTO
3aJaHusl.
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