degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBC,E[GHI/IG B CTPYKTYPbI JaHHBIX U MPOMBIIIJICHHOC IPOTrpaMMHUPOBAHUC
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 0 yac.
cemuHapsl: 120 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocraBui: N.P. leauHckuii, crapuinii npenojaBareib

[Iporpamma obcyxieHa Ha 3acefianny Kadeapsl paariodIeKTPOHUKH | NpukiaaHoi naopmaruku 30.01.2024



AHHOTANMA
Kypc mpezacrasisier co0oi BBeleHHE B CTPYKTYPBI IaHHBIX U aaropuTMbl Ha sizbike Cu. [Ipaktudeckas 4acThb
COZIEPIKUT 337a4H JOCTATOUYHO OONBIIOro oObeMa. 3a/iauu moo0paHsl Mo OoJbIIel YacTH TakKuM 00pa3oM, 4To
B KOHIIE Kypca KaKAbIi CTYIEHT CaMOCTOSTEIBHO pPEaJH3yeT NPHUMUTHBHYIO MOJEIb BBIYMCIHTEIbHOU
CHCTEMbI (CTEKOBOI BUPTYaJIbHOM MaIlMHBI), THCTPYMEHTAJIbHBIE CPEICTBA HU3KOYPOBHEBOM pa3pabOTKH JUIs
Hero (accemOnmep u am3accemOnep), a TakkKe NPUMHUTHBHBIA BBICOKOYPOBHEBBIH TPAHCIATOP (TPOEKT
«HaHo-GCC»), COBMECTUMBII ¢ TpaHCIATOpaMU APYTUX CTyAeHTOB Ha ypoBHEe AST. DTo maeT BO3MOXKHOCTh
UCIIONIb30BaTh KPOCC-KOMIHJISIIAIO TPOTPAaMM OJHOTO CTYIEHTa JUIS BUPTYaJbHOH MAIWHBI JPYTOTO 3aTeM
BBINIOJTHEHUE HA COOTBETCTBYIOIIEH BUPTYaJbHOI MaIllMHE, a TaKKe MEepPeBOJl B UCXOAHBIN TeKCT B (hopmare
SI3bIKa JIPYTOTO CTYACHTA.
CIOKHOCTB 337124 Kypca JIETKO perynupyercs uX (yHKIMOHAIEHBIM HAIIOTHCHUEM.
Jiist 00y4eHuUs1 UCTIONIB3YIOTCS CIECAYIOIINE IPUHIINIIBL:
1. Bo miaBy ymia craBuTCs 3a1a4a, €€ pelleHHe H, IIaBHOE, IyTh OT 33Ja4M K pemeHnto. Bo Beskoit 3amaue
MOAYEPKUBACTCS pa3/ielIeHNe Ha UACI0 PEIIEHHs U TEXHOJIOTHIO pealn3aliH.
2. CaMOCTOATENIFHOCTh PEIICHNUS SIBISETCS KIIIOYEBBIM YCIOBHEM.
3. IloHuMaHMe CTyAEHTaMHU TE€X CPEICTB, C MOMOIILIO KOTOPBIX OH PELIMJ 3a/lady, CTAaBUTCS BBIIIE YPOBHSA
CaMHX CPE/CTB PELICHHUS.
4. AKKypaTHOCTb M HAJEKHOCTb pPEIICHHS CTaBSTCSA BBINIE «IPOrPAMMHCTCKUX TPIOKOB», HWHOTHIA
MO3BOJISIOIINX B OTJIEJIBHBIX CIIy4asiX JOOUTHCS HECKOIBKO JIyUIINX PE3yIbTaToB.

[IpenonaBanue Kypca BeleTCsl B NPENIIOIOKEHUM, YTO CTYAEHTHI YK€ 3HatoT sA3blK [Iuron, [lackans wuau
aHAJIOTUYHBIA MPOLELYPHBIN S3bIK.

1. leau u 3apauun
eap AUCUMNIMHBI
— Hay4YWTh CTYJCHTOB COBPEMEHHBIM METOJaM NPOTPAMMHPOBAaHUS M Pa3pabOTKH IMPOrPaMMHBIX

cucteMm Ha si3pike C, MPUBHUTH HABBIKK HAJEKHOTO, MTPOMBINIICHHOTO MPOTrpaMMHUPOBAHUs, pabOTHl B
KOMaHie, TIOATOTOBUTh UX JIJIsl y4aCTHs B IPOCKTHOM padore.

3agauu AU CHUILIHHBI

3amaua JAUCHUIUIMHBI 3aKIOYaeTCs B JEMOHCTpalud 0a30BBIX IMPHHIMIIOB MPOMBIIUICHHOTO
MIPOTPaMMHPOBAHUS.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Criocoben oCymiecTBISTh [TOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 33ja4  |o0nactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTH OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpauuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHUS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOMN)
(ryOnTIKanuy, TPOEKTHI) JEATEIILHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

IIK-1 CnocobeH cTtaBuTh, hOpPMaIU30BLIBATE U |ACATCIIBHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0en miaHupoBaTb M NPOBOAUTH Hay4yHBIE
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:

- OCHOBBI PaboTHI C si361KOM CH;

- OCHOBBI IPOMBIIIJICHHOTO MTPOTPaMMUPOBAHUS;

- OCHOBBI PabOTHI C CHCTEMaMHU KOHTPOJISI BEPCHIA,

- pa3NUYHbIC MYTH MOBBIIIEHUS MPOU3BOANUTEIILHOCTH IPOTPAMMBI.
YMETh:

- peann30BBIBATh AITOPUTMBI U TIPOTPaMMEI Ha si3bike CH.
BIIAJIETh:

- HaBbIKaMH BCIACHUA HpOCTeI\/’IIHI/IX MMPpOrpaMMHBIX IIPOCKTOB B CUCTCMAX KOHTPOJIA BCpCHﬁ.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlexuu
pabora

Cemunapsl | Jlabopar. paboTh

Bsenenue B 51361k C

TpaHCHAIMA ¥ TOCTPOESHHUE MTPOTPAMMBI

q)OpMaTI/IpOBaHI/Ie Koaga

KOMMeHTHpOBaHI/Ie Koaa

TecTupoBaHue nporpamm

HHHaMH‘leCKaH MamsATh B s136ike Cu

MHOFOMCPHBIC MaCCHBBI

Crpoku

CtpykTypBl

=[O Q|N|Nn]|B|W[N|—

[TonsTue abCTPaKTHBIX CTPYKTYP HaHHBIX

CTEKOBBIi BBIYMCIIHTEINb.
n3acceMonep.

AccemOnep u

[o.B ool e lol ool Ne ol le ol He ol oo} No o} ool No ]
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12

Pacmmmpenue kpyra 3amad 1jisi CTEKOBOTO
BBIYHCITHTEIS




13 |CrpykTypa JaHHBIX «CIIHCOK» 8 4
14  |CrpyKTypa JaHHBIX «JIEPEBO» 8 4
15 |Apxurexktypa nGCC 8 4
Wroro yacos 120 60
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. BBenenne B 1361k C

Kparkas ucropus M 0OCOOCHHOCTH BO3HUKHOBEHHUs s3bika. KiroueBas poinp Cu B 0OydeHUH
MPOrpaMMHPOBAHUIO. BEICOKOYPOBHEBBIE I HU3KOYPOBHEBBIE SI3BIKH.

BBICOKOYpOBHeBBIe SI3BIKH. HepeHOCI/IMOCTB BBICOKOYPOBHCBLIX  IIPOrpaMM. HpO6J'I€MBI C
MPOU3BOAUTCIIBHOCTBIO U AOCTYIIOM K BBIYMCIHUTCIIBHBIM CPEACTBAM M3 SA3BIKOB BBICOKOTO YPOBHA.
Cu xaK S3BIK IMPOMCIKYTOYHOI'0 YPOBHH, 33HYM3HHLIﬁ u HOCTpOeHHBIﬁ KaK KOMIIpOMHUCC MCKIY
HU3KHUM U BBICOKMM YPOBHEM.

Komanyinas paspaborka mpoektoB. CHCTEMBbI KOHTPOJsSI BEpCUH, PENO3UTOPUU U PabOTa C HUMH.
Cuctembl koHTponsi Bepcuil. Code review B cucTeMe KOHTpOJisi Bepcuil. Tunuynblil pabouwmit
Mporecc mpu padoTe ¢ CUCTEMOW KOHTPOJS Bepcuii U pernozutopreM B Linux u Windows. Pabounit
npouecc 11 code review.

2. TpaHcnsAUs ¥ NOCTPOEHNE TPOTPAMMBI

[NonsTne mporpaMMHOTO MpoekTa. Mojellb MPOEKTa «OAWH HCXOMHBIA (aiil — olHa MporpaMmman.
Tpancmsaus ¢aiina ¢ HCXOAHBIM TeKCTOM. COOTHECEHHE MCXOIHOTO TEKCTa M MCIOJIHSAEMOTO KoJa
nporpamMmbl. MoJieNlb IPOEKTa «MHOTO UCXOHBIX (aiyioB — ojiHa TiporpamMmMay. [ToHsTHE paznensHoON
KoMUY, [ToHATHE O BKIFOYaeMBIX 3aroJIOBOYHBIX (haiiax, HHPOpMAIHs, COAepIKalasIcs B HUX,
€e HCIONb30BaHUE B mpoiiecce TpaHcusauuu. [loHsTre OMOMUOTEKH KaK OObEAMHEHUS OOBEKTHBIX
Gaiinos.

CTpyKTypa U CHHTAaKCHUC MPOCTEHIIel mporpaMMsbl Ha si3bike Cu. Pazien BKIIIOYaeMbIX 3aroJIOBOYHBIX
¢aitnos, raBHas nporpamMma. OObSBICHNE TEPEMEHHBIX, TUITBI JaHHBIX (Ha mpumepe int u double).
BBox u BeiBox mH(popmanuu, ¢pyHkuuu printf u scanf. Apudmerndeckue BeIpakeHUs, ONEPaTOPHI
CIIOXKEHUSI, BEIYMTAHUS, YMHOKCHUS U JICJICHHS, Oneparop npucBanBaHus. DyHKIHMS BBIYHCICHUSA
KBaJIpaTHOTO KOPHS. YCIIOBHBIH OIIepaTop.

3. ®opmarupoBaHue Koza

Ero BaxHOCTB [UIs peanu3alniy HaJIe)KHOCTH M KOMAaHIHOCTH, €TO BHJbI, IOHATHE KOPIIOPATUBHOTO
cTriist pOpMAaTHPOBAHUSI.

[Tonsitne onpenencHust (QyHKUUM, €€ 3aroyioBka W Tena. DopMmajibHble HapaMeTpbl (YHKIUH
KBaJIpaTHOTO ypaBHEHUs (K03()(UIIMEHTHI), CHHTAKCUC WX OObsBiIcHMS. [loHATHE W CHHTaKCcHC
BbI30Ba (yHKIMHU. [ToHsTHE NpoTOTHHA (YHKUUH, CHHTAKCHC. MOMYJIBHBIN MPUHLUII TOCTPOCHHUS
nporpamm. Ilepenada maHHBIX uepe3 omeparop return. AHaaW3 BO3BPAIIaeMOro 3HAYCHMs B Mmain,
omeparop switch, ero cuntakcuc. [Ipobnema nepenaun MHPOpPMAIUK O OECKOHEYHOM KOIUYECTBE
KopHe#d. Mcmonp30BaHMEe «Marn4ecKHx 4YHCeT» M HWMEHOBAaHHBIX KOHCTAHT Uil O00O3HAYCHUS
OECKOHEYHOT0 KoJIn4ecTBa KopHeil. CHHTAaKCHC ONpeeieHlss MIMECHOBAaHHOW KOHCTAHTHI. YKa3aTelH,
mepenada JaHHBIX 4Yepe3 IapaMeTp-ykaszarenb. Makpoc assert, ero MpUMEHEHHE Uil IMPOBEPKU
yKa3aTelbHbIX apaMeTpoB, HHPOPMATHBHOCTH JUIS IPOTPAMMUCTA IIPU OTIIAJKE.

4. KommeHTHpOBaHHUE KO/Ia

[MpumMepsl: KOMMEHTapuu «0 xakax», komMmeHTapuu-TODO. brnounsie komMeHTapuu (abina u
(dhyHKIIIN



ITpenpoueccop s3sika C. CooTHOmEeHHE (ha3 pabOThl KOMIMISATOpPA M Mpenporieccopa. JnpekTuBbI
npenporeccopa. JupektuBa include s craHmapTHBIX 3aroyioBOYHBIX (aiinos. [upexruBa define.
Vcnionp30BaHNe AUPEKTUBBI AT 3aJaHUsI KOHCTAHT, €€ OTINYHS OT KOHCTPYKIMU ¢ const. JlupekTusa
define ¢ mapamerpamu. OcobGeHHOCTH W TOOOYHBIE 3(QEKTHl B Cllydyae MaKpOONpPEACNICHHs ¢
napameTpamMu, ee ominune ot GyHKmi. Kiaccuueckue nmpuMepsl MOCTPOEHHUsST MAaKPOOIIPEAETICHUS C
napaMeTpaMM C JAeMOHcTpanued mnoOo4YHbIX 3((EeKTOB M 3alUTOil mHapamMeTpoB CKOOKaMHu.
[Tponomkenne MakpoompenesieHHs Ha CIeIYyIOUIMe CTPOKU C IOMOIIbI0 CHMBOJIA OOpaTHOM Kocoi
yeptel. OmmOku mnpumeHenus define: ucmonp3oBaHHE apryMEHTOB € HOOOYHBIM 3P HeKTOM
(MHKpEMEHT/IEKPEMEHT TEPEeMEHHBIX, BBI3OBbI (YHKIWH, paboTalonux ¢ TOTOKAMH W T.II.)
Cranpaptaeie  Makpoompenenenuss _ FILE .,  LINE ,  DATE ,  TIME . Pa3bop
Mexanusma BimsiHust NDEBUG Ha assert, ycioBHast komnwisinus. Jlupekrussl #ifdef, #ifndef, #if (n
CHHTAKCHUC JIOIYCTHUMBIX B HEM KOHCTpyKuwuil), #else, #elif, #endif

5. TecTupoBaHHUe MpOrpamMm

TectupoBaHue ¢ TOMOLIBIO CTIEHUANBHBIX IPOTPaMM (CEPBEPOB).

Maccussl B s3pike Cu. Vcnonp3oBaHue MacCHBOB Ul XpaHEHUs cepuil AaHHbIX. OObsABIEHHE U
uHUIManu3anuss mMaccuBa. OrpaHuueHust maccuBoB B Cu (HyMmepauusi, €JUHCTBO THIA JAaHHBIX,
OTpaHUYEHHBIN pa3mep). XpaHEeHHEe MACCUBOB B ONEPATUBHON MaMsTH. AApecanus K MacCuBy. Mms
MaccuBa Kak ajapec (yKasareib) €ro HayaJbHOTO JJIEMEHTa. TWNHYHble OMHMOKH Ipu padore ¢
MaccuBaMH (BBIXOJ 3a TpaHUIIBI MaccuBa). [IpoBepka JOMyCTUMOCTH MHICKCALIMH C TIOMOIIBIO assert.
Pemenue npoGieMbl BONATUIBHOCTH € IOMOIIBI0 MoAU(HKaTOpa const.

6. JIlnHamudeckas mamsTh B s3bike CH

[Nonstne «cBOOOAHON MamsTH». DYHKIIMU PadOThI C AMHAMUYECKON NaMsIThio. BpeMs sku3Hu Oroka
JMHAMHYECKOW TaMsATH. JlMHaMuveckash mamsTh Kak pecypc, pabora ¢ HCYEpIaHUeM ITaMsTH,
peanu3ainys  CTparerdii  rapaHTHpPOBaHHOTO  ocBoOoxaeHus. Ilpumep  cTpykTypel  Gnoka
IMHAMHYeCcKoi maMsaTH. [locieacTBus BbIXona 3a TpaHuUIbl OJI0Ka, TBOWHOTO OCBOOOXKACHUS OJIOKa,
nepenonHenus Oydepa, Haxoasdmerocss B JAHMHAMUYECKOW maMmsITH. Peammokanust OIOKOB
JMHAMHYECKOW maMATH, IpollieMa niepecyeTa ykaszaresel B ciydae H3MEHEeHHUs aapeca Olioka.

VkaszarenpHast apupmernka. Onepanuu ¢ ykazareasiMu B s3bike CM. @opmyna BBIYMCIECHHS aapeca
JUIA I0OCTyna K DJIEMEHTYy MaccuBa. Vcronp3oBaHME yKa3aTelbHOW apu(METHKH Ul HOTOKOBBIX
BBIUMCIIEHUI Ha MacCHUBaX, IOHATUE «TEKYLIETO AJIEMEHTa».

7. MHOrOMepHbIE MacCCUBBI

Ux o0bsBieHNE, MHULMATU3AMS, agpecanus B HUX. [Ipoliema nepeagadn MHOrOMEpPHOTO MaccuBa B
¢byHkmoo. Berancnenue axpeca sjieMeHTa B MHOTOMEPHOM MaccuBe. HeoOXomumocTh mepenaBaTh
pasMepbl MHOTOMEpHOro wmaccuBa B (yHKUMIO. CaMOCTOSATENbHOE BBIYMCICHUE CMELICHUS
OTHOCHTENIBHO Ha4ajla MacCuBa U aJpeca Hy>KHOTIO 3JIEMEHTa MacCHUBa, IIPEUMYIIECTBA U HEOCTaTKU
TaKkoro noaxona. Peanmuzanysg MHOTOMEpHBIX MacCHMBOB B JMHAMHMUYECKON MaMATH, JOCTYI K TaKHM
MacCHBaM.

MaccuBbl ykazateneil. CuHTakcrc 0ObSBICHHS W HCIIONB30BAHUSI MacCUBOB yKazareneil. TpakToBka
olepalnuy NHIAEKCAlMU B CIy4ae MacCHBOB yKa3aTellel. Peanmuzanns MHOTOMEPHBIX MAaCCUBOB YEPE3
MaccuBbl yKazaTeiel, Pelenue Bompoca O XpaHEHMM MacCuBa C «pPBaHbIM IIPAaBbIM KpaeMm»
(HEeOnMHAKOBBIM pa3MepoM CTPOK). Vcmonb3oBaHue pa3HBIX ONOKOB Uil XpaHEHHS PAa3HBIX CTPOK
MaccHBa, BO3MO)KHOCTb PEAJUIOKALUY [l U3MEHEHHUS JJIUH CTPOK.

8. Crpoku

Peammzauusa ctpok B si3bike CH, «CMBICTIOBas» M «CBOOOIHAs» 30HBI CTpOoKu. HyneBoit cumBoil.
[TonsTre mycToii cTpoku. 3a1a4n 0 KONMMPOBAHUH M CPABHEHHHM CTPOK, 3a/1a4a O CKaTUU IpOOesioB B
CTpoke «Ha Mecrey. KoHuenmms «rekymero cumBosa». [Ipobmemsr «mamspa Illnemuis
(IInemuams)», UX XapakTepHbIe MPOSIBICHUS U ycTpaHeHue. BO3MOXKHOCTH CTPOKOBON OMOTUOTEKH
s3pika Cu. MaccuBbl CTpOK. 3agaya O COPTHPOBKE CTpPoK, OO000ILIEeHHE alrOpUTMOB CpPAaBHEHHS
CTpoK. VYkazarenn Ha ¢QyHkimu. Vcnonb3oBanue ykaszarenel Ha QYHKIUM s TOCTPOCHUS
YHHUBEPCAIbHON (PyHKIIMHM COPTUPOBKH CTPOK. bubnuoreunas gpyHkus gsort u padoTa ¢ Hei.



Pabora c daitnamu. OyHKIMKM OTKPHITHS U 3aKpbiThs (aiina. TekcToBble (ailyibl, MOCHMBOJILHOE H
noctpoyHoe cunthiBaHue. CocrosiHue «KOHel (aiina», konctanta EOF. OmacHOCTh nepenoiHeHus
Oydepa npu urennn. opMaTUPOBAHHBIN TEKCTOBBII BBOJ M BBIBOJ, OIIACHOCTH, C HUM CBSI3aHHBIC.
CumBoITBI IpeoOpa3oBaHyst JAHHBIX U POPMATUPOBAHMUSL.

9. CTpyKTypBI

Omepanun jgoctyma K CTpykrypam. [locTpoeHHe CTpyKTyp, pasMep CTPYKTYphl, BbIpaBHHBaHHE
noneit. Ilepegada cTpykTyp B (QyHKIHMIO, CIIOCOOBI €€ YCKOpEeHHWs (Yepe3 yKaszarellb) W 3allUuThl
JocTyna (4epe3 ykasarelb Ha KOHCTaHTHBIC JaHHBIC). Peanm3anus «MeTOIoB Kiacca» CpeicTBaMU
s3bika Cu.

10. TTonsiTre aGCTPaKTHBIX CTPYKTYP JaHHBIX

CrpykTypa HaHHBIX «cTek». DyHKium s paboTel co crekoM. (DyHKIMM KOHCTPYHUpPOBAaHWUS,
YHUYTOXKCHUS, BEpUPUKAIIMU M TEXHUYECKOH pacnedarku (namma). [Ipumep peanusanun QyHKIMN
namna. Peanmsanust Bepupummpyemoit GyHKIMA JUis pabOThl CO CTPYKTypod NaHHBIX. [loHsTHE O
NPEIyCIIOBUY, IOCTYCIOBUM WM WHBapUaHTE ajlropuTMa. Peanusanust NpeayclOBHH € MOMOILBIO
GyHKIMM BepupUKAIMM M JaMia. TakTUKa JBOWHOM BepHU(PHUKAMH C TIPEIyCIOBHEM U
MOCTYCIIOBHEM JUIsl (PYHKIUH, pabOTaroIUX ¢ HEKOHCTAHTHBIM 0O0bekToM. [loHsTHE ommboyHOro
00beKTa.

Hcnonp3oBanue creka. 3agada O BBIYMCICHUH BBIpQKECHH. BhrumcieHue BBIpaKEHU, 3aIaHHBIX
oOpaTHOH TOJbCKOM 3ammchlo. [loHATHE CTEeKOBOrO BhIUMCIUTENS (Tporieccopa). Peamuzanus
CTPYKTYpPBI CTEKOBOTO BBIYMCIUTENSI M CBSI3aHHBIX C Hell (QyHKimiA. Peanmzanms apudmeTrHuecKux
KOMaH]I JUIsl CTEKOBOTO BbIUUCIHUTENA. [IprMepbl paboThl CTEKOBOTO BBIYHCIHUTENS. MIHTEpaKTUBHBIN
pPEeKUM pabOTHl MPOrpaMMbI BBEIYUCIICHUS BBIPAKEHUH. 3a7ada O MOCTPOCHUH TAOIHIBI 3HAYCHUI
¢byHknuu unm ee rpaduka. [Ipumep nmporpaMmel B 00paTHOHM MONbCKOH 3amucu (P-iporpamMmer) st
BBIYKCIICHUS 3HaUeHHUS (YHKIMHM B KaXI0W 3a1aHHO# Touke. [Ipumep ¢parmeHTta mporpamMmsl Ha
sa3pike CH Ui 3allyCKa CTEKOBBIX BBIYMCIECHHH (YHKIMH U KaXKA0TO 3aJaHHOTO 3HAYEHHS ee
aprymenTa. Heo0XoauMocCTh HCIIONB30BaHUs apryMeHTa QyHKIUH (abcuuccel) B 00paTHON MOIBCKOM
3amucu, mpodiaeMa ero XxpaHeHus! B Belunciutene. [IoHATHe perucTpa BhIUMCIUTENS (IpoLeccopa),
BBezieHHe peructpa adceuccsl (AX) B cTekoBbIl BerauCIUTENb. DyHKIUS Ha s3bike CH IS 3arpy3Ku
3Ha4YeHUs a0CIMCCHI B BBIYUCIUTEND (MOV_ax).

11. CTekoBbIii BEIUMCIUATENL. AccemOnep u au3accemonep.

[TpoGiiema ckopocTH pabOThI CTEKOBOTO BBIYUCIUTENS MPU HCIOJIHEHHH CTEPEOTHUITHOTO Koma JUIst
Ka)XJIOr0 3aJ@aHHOTO 3HaueHus abciuccel. Peanmusanms mnporpaMMHpOBaHMS BBIYUCIHTENS C
MOMOILIBI0 TEKCTOBOTO (hailia ¢ MOCJIeJ0BaTeNbHOCTPIO KOMaHJ B OOpaTHOM MOJBCKOM 3aIlucH.
AnHanu3 ckopocTH paloThl TakOH HpPOrpaMMBbl, OINpPEAETICHHE «y3KHX MECT» Ui IOBBIIICHUS
s¢dextuBHOCTH. BBenenwe Hymepaumum komanpa (P-xoma) myst mosbimieHust 3(QeKTHBHOCTH.
Penrenue npo6iieMbl HU3KOH MHEMOHHYHOCTH P-Kkoza Ha cTopoHe si3bika CH ¢ TOMOIIBIO KOHCTaHT U
KOHCTPYKLMH enum. PerieHwe aHanorudHod mpoOiembl MpH HAMKMCAHHM MporpaMMm Ha P-kozxe c
MOMOIIIBIO peanu3aiyu TpaHcistopa B P-kox (accemOnepa). Peanmzanms au3accemOnepa aist mesei
omnanku. ConpspKeHHOCTh POTPaMM HCIIOIHUTENS, acceMOliepa U an3zacceMonepa, ee peaan3anus ¢
MIOMOMIBIO €IMHOTO BKIIIOYaeMOro ¢aiiia ¢ IMEHaMU KOMaH/l M KOHCTaHTaMH, 3a/1al0IUMH OTIepaLuH
P-xoma. Xpanenue nporpammsl B P-koax B MaccuBe KOMaH, TPEUMYIIECTBA TAKOTO TTOIX0a Mepe/t
MOCTOSHHBIM YTeHHEM uX M3 ¢aiina. Otaenenue ¢asbl 3arpy3Ku nporpammsl u3 (daiina ¢ P-kogom B
MaccuB KOMaHJ OT (a3bl UCIIOJHEHWS Hporpammbl. Peanmszanus 3¢dexkTHBHOTO mporpaMMHOro
KOMIIJIEKCAa CTEKOBOTO BBIYMCIMTEINS AJIS TIOCTPOCHUS rpadMKOB WM TaOiaMIl 3HaYeHuil QpyHKUnH u
CHCTEMHBIX YTHJIMT JIJIsl HETO.

12. PacmnpeHI/Ie Kpyra 3aaa4 1Jji1 CTCKOBOT'O BBIYUCIUTCIIA



O06o001eHre MOCTAaHOBKM 33/add Uil MOCTpoeHHsl Tabmui 3HaueHuil (rpaduxoB) QyHKIUE c
HEOOXOAMMOCTBIO €IMHCTBEHHOTO HCIIOJIHEHHS MPOTrpaMMbl M OpraHH3aluu Iepedopa 3Ha4eHUi
aprymenTa B P-nporpamme. IIpumep Bo3MoxkHOM P-iporpammsl 1j1st mocTpoeHHs TaOIUL 3HAYCHUI
(rpaduka) dynkimn. HeoOXoauMoCTh KOMaH | TEKCTOBOTO WIIH rpadUuecKoro BeIBO/IA JaHHBIX (out),
KOMaH/I YCIIOBHOTO M 0€3yclIOBHOTO mepexonoB (j*, jmp) mis opranu3auuy nukia B P-mporpamme.
ITpoGiiema aprymenTa B KOMaH/ax nepexonoB. Peanu3amnys KoMaHa MEepexoi0B ¢ MOMOIIBIO BPYUHYIO
PacCYMTaHHBIX aIpPEecOB MEPEXOA0B, HEAOCTATKH TAKOTO MOAXoAa. 3ajada aBTOMAaTHUYECKOro pacdera
anpecoB rnepexonoB. IToHsATHE METOK Kak CHHOHMMOB aJIpecoB. 3ajaya CKAaHUPOBAHUS METOK U
COIIOCTABICHUsI WM ajpecoB. MeToasl comocTaBieHHs (MAaTYMHT KOJa M MHOTONPOXOIHAs
TpaHcysyst). Peanusanus nporpaMMbl MHOTOIPOXOJHOTO (ABYXIPOXOAHOTO) TpaHcuaTopa B P-xox ¢
HCIOJIb30BaHUEM HyMEPOBAaHHBIX METOK.

Peammzanms BbI30Ba (YHKIHMHA B CTEKOBOM BbrymciuTene. CpaBHEHHE pabOThl KOMaHJ BbI30Ba
¢byHkuuu u Ge3ycinoBHoro mepexoaa. [loHsThe Bo3Bpara u3 QyHKiuH. HeoOxommumocTh B CTeke
aJ[pecoB BO3BPATOB LIS MOIJIEPKKH peKypcuu. Peannszanus komaHna BbI30Ba (DYHKIUH C apTyMEHTOM
B BUJE METKM W BO3Bpara M3 (YHKLIUH C IIOMOLIBIO OTAEIBHOIO CTEKa JUISi XPAaHCHHUS apecoB
BO3Bpara.

BrinonHeHue 3a/1a4 Ha CTEKOBOM BBIYUCIUTENE B BHJIE HAITUCAHUS CAaMOCTOSTEIBHO pa3padoTaHHBIX
P-nporpamm (pelieHue KBagpaTHBIX YpPaBHEHHWH € pa30OpOM BCEX YaCTHBIX CIIy4aeB, BblIadei
KOJIMYEeCTBA M BEIMYMH WX KOpHEH, BbIUMCICHUS (akropuana uucen u yucen DPubOonauun
WUTEPAaTHBHBIM U PEKYpPCHUBHBIM criocobamu). PacimmpeHne KomndecTBa perucTpoB (j1oOaBieHne
perucTpoB bx, cx, dx), cuctembr koMaH/T (100aBIEHUST KOMaHIbI BBO/IA C KIIABUATYPHI in).

13. CtpyKTypa IaHHBIX «CIIHCOK)

Hcnons3oBanue cnuckoB. ORHOCBS3HbIE M JBYCBs3HbIe chucku. HeaddexTuBHOCTH omepanuu
WHACKCAMU /s CHHCKOB (eme oauH mnpumep «aiaropurma Mamspa Hlmemuns»). IlpoBepka
BaJIMJIHOCTHU CIIMCKA.

CTpykTypa HaHHBIX «Xem-Tabnuua». 3agaqyd, NPUBOAALIME K Xeml-Tabmuuam. Xenl-(QyHKIUH, WX
npuMepsl (0T MPOCTEHIIMX M OECHONe3HBIX K pealbHbIM) U CBOWCTBA, KAU€CTBO XCHIMPOBAHUSI.
XapakTepHble pa3Mepbl xenr-tabmuil. Mcmomp3zoBanue xem-tabnun. KadecTBeHHOE cpaBHEHHE
KauecTBa XCINPOBAHMS C TIOMOLILI0 TUCTOIPAMMBI 3aII0HEHUS XeI-Ta0JINIIBI.

14. CtpyKTypa IaHHBIX «IE€PEBOY

[Ipumepsl pa3nuuHOrO MCIONIB30BaHKUE JepeBbeB. JlepeBbst moucka. Ilepeuncnenne y3noB nepesa,
BUIbI 00X0710B JepeBa. Bepuduxarus nepesbes Jlamn nepeBbeB. 3a1a4n, HCIOIB3YONIHE AEPEBbS.

CrpykTypa apudmMeTniecKkux BoipaxeHnil. HukcHas dopma 3amucu BhIpaKEeHUH, ee COOTBETCTBHE
NOpSAAKY OCHCTBMH W JepeBy BBIYMCICHHMU. 3agada O TpaMMarhdecKoM pa30ope BBIPKEHUI.
HeoOxomuMocTh 3amaHus CTPYKTYpbl BblpaxkeHui. [lonarue s3pika u rpammaruku. CrocoOsbl
MOCTPOCHHUS JepeBa pa3dopa. AJTOpUTM pPAClO3HABAHUS SI3bIKA METOIOM DPEKYPCHUBHOTO CITyCKa.
UrepatuBHOE MOCTpOEHHE IpaMMATUKU SI3blKa IPOrpaMMHPOBAaHUS M KOZJa paclo3HaBaTells,
HCIOJB3YIOLIET0 PEKYPCHBHBIN CIycK. PemieHue Bompoca O NPUOPHUTETE ONEpaTopoB M 3aadd O
MOABBIPAKEHUAX B CKOOKax. JlOCTOMHCTBA MeTOIa PEKYPCHUBHOTO CITyCKa, €ro MNpoOJeMbl U
orpanuueHusi. Pasnuunbie 00XOAbI 1€PEBHEB BBIPAKECHUIH, BOCCTAHOBICHUE JTMHEWHOW MH(PHUKCHOM
3allUCHM W TeHepalusl pasIUYHbIX BUAOB IMOJNBCKUX 3amucedl (mpeduKCHOH, MOCTHUKCHON).
TpancnsaTop HHOUKCHBIX BEIPAXXEHUN B acceMOJiep CTEKOBOTO Tpoleccopa. JIekcuuecknit aHamu3 Kak
npenBapuTenbHas ¢daza Tepel] CHHTAKCHYECKHM, €ro polib B MOBBINICHUH JPPEKTHBHOCTH
TpaHcisIUuu U ee ynpouieHud. [loHaTue nekcemsl, ee peanusanus. Pedaxkropunr tpancisTopa c
[IPUMEHEHUEM JIEKCUYECKOI'0 aHaIM3a.

15. Apxutekrypa nGCC

Front-end, middle-end u back-end. JlocromHCTBa MOAYIIEHOTO TPWHIIUIIA U OOIIETO BHYTPEHHETO
¢dopmara. 3amaua o rpynmoBoii peanmzanmu nGCC JUisT n MOAETBHBIX BXOJHBIX SI3BIKOB BBICOKOTO
YPOBHS M M BBIYHMCIHUTENICH C pa3HBIMU CUCTEMaMH KoMaH[l. Pa3zpaboTka o011ero BHyTpUTPYIIIIOBOTO
cTaHaapra mpoMmexyTouHoro ¢aina ¢ AST, moanepKuUBaroIIero JONOJHUTENIFHBIC JaHHbIE (MMEHA
nepeMeHHbIX M T.a1.). PedakTopusr TpaHcisTopa HH(QUKCHBIX BBIPRKEHHH C HCHOJIB30BAHUEM
apxutrektypel nGCC. Peanuzanus mporpamMmbl jis 3allycka dacTeil TpaHcisitopa (IpaiiBepa).
Peanuzauus oOparHoro npeodpaszoBanust (u3 AST B KO MOAEIBHOTO BEICOKOYPOBHEBOTO S3BIKA).



PaGora ¢ mepeMeHHBIMH B MOJIETIBHBIX BBHICOKOYPOBHEBBIX f3bIKax. MoJenb OnepaTHBHOW MaMATH
BBICOKOYPOBHEBOTO s13bIKa. Vcronb3oBaHue TaOIUL UMEH JUIsSl IPEMEHHBIX U IPYTUX UMEHOBAaHHBIX
CylnHocTe. Peanuzanus omnepaTtopoB IpucBavBaHUsA. Peanuzanusi yCIOBHBIX — OIIEPaTOpPOB,
OTIepaToOpPOB LUKJIA, BEI30BA (PYHKLIMH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. S3wix porpammupoBanus Cu [Tekcr]/b. Kepauran, J[. Putun , nep. ¢ annt. nox pex. B. C.
rapkmana, -CI16., Hesckuit Inanekt, 2000-2003-2004

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1.
https://www.r-5.org/files/books/computers/languages/c/kr/Brian_Kernighan Dennis_Ritchie-The C P

rogramming_Language-RU.pdf
2. https://git-scm.com/book/ru/v2

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Omnepanuonnas cuctema Linux wim Windows. Komnumsitop gee wiu clang. Cpena nporpaMMupOBaHHSL.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosTenpHas paboTa BKIOYaeT B ceOs mpopaboTKy ydeOHOro marepuana (1o ydeOHOI
JUTEpaType), MOATOTOBKY K MMPAKTUYECKUM 3aHATHSIM.

[IpomexyTOUHBII KOHTPOJIb 3HAHUM IPOBOAUTCS B BUJIE C1a4 POEKTHBIX 33JaHUN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

Kypc: 1

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: N.P. lenunckuii, cTapmuii npenogaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynprare u3yueHus JUCLUIUIMHBI
MPOrpaMMHUPOBaHUE» 00YUAIOIINIACS TOJKEH:

«BBengenne B

JaHHBIX H

CTPYKTYpbI IIPOMBIIIJICHHOE

3HATh:

- OCHOBBI PaboTHI C si361KOM CH;

- OCHOBBI IPOMBIIIJICHHOTO MTPOrPaMMUPOBAHUS;

- OCHOBBI PabOTHI C CHCTEMaMU KOHTPOJISI BEPCHIA,

- pa3NUYHbIC MYTH MOBBIIIEHUS MPOU3BOAUTEIILHOCTH IPOTPAMMBI.
YMeETh:

- peanr30BBIBATh AJITOPUTMBI U IPOTPaMMEI Ha si3bike CH.
BJIAJIETh:

- HaBbIKaMH BCIACHUA HpOCTeI\/’IIHI/IX MMPpOrpaMMHBIX IIPOCKTOB B CUCTCMAX KOHTPOJIA BCpCHﬁ.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

IIpumepsl 3aganuii:




1. PeanuzoBarh mporpammy pacuera KOpHEH KBaJpaTHOIO ypaBHEHMs COOTBETCTBEHHO IPUHIIMIIAM
MIPOMBIIIJIEHHOTO TPOrpaMMHPOBAaHMUS.

PeanuzoBaTh nporpamMmy COpTUPOBKH TEKCTA.

PeanuzoBars cTpyKkTypy HaHHBIX «CTEK» C HCIIOIB30BAHUEM TEXHOJOTUN 3aIIUTHI JaHHBIX.
PeanuzoBath nporpammy, MOAEIHPYIOIIYIO OBEIEHNE MPOCTEHIIIETO MpoLeccopa.
PeanuszoBaTth IBYCBS3HBIN CIUCOK C TEXHOJIOTUSMH IPaQUUECKOro OTOOpaKEHUS TaHHBIX.
PeanuszoBaTh JBOMYHBIN CIPABOYHUK.

PeanuzoBats mporpaMmmy CUMBOJIBHOTO AU QepeHIIMPOBAHUSI.

e T ol

PeanunszoBarbh cOOCTBEHHBIH MPOCTEHIINH SI3BIK IPOIrPAMMHUPOBAHNS BEICOKOTO YPOBHSI.
3a KaXx10€ 3a/1aHue BHICTABIISICTCS OLIEHKA B COOTBETCTBUU CO CIICAYIOIMIMMU KPUTEPUSIMHU OLICHUBAHMS:

OTin4HOo

10) TlomHOCTBIO W BOBpeMsl pelieHbl Bce 3afaum Oe3 ommOok. [IpojeMOHCTpUpOBaH TPaMOTHBIH
MOAXOA K PELICHUIO 3a]ad, peajn30BaHbl ONTHUMAJbHBIC aJTOPUTMBI, KOI O(QOpPMIIEH B EIUHOM
yA000YHTaEMOM CTHIIE.

9) [MomHOCTHIO U BOBpEMs pelIeHBI Bce 3a1aun 0e3 omubok. [IpomreMoHCcTpUpOBaH rpaMOTHBIN MOJXOJ
K pELICHUIO 337a4, peaIlu30BaHbl ONTHMAJIbHBIE aJTOPUTMBI.

8) IlomHoOCTBIO M BOBpPCMs PCHICHBI BCC 3aa491 0e3 oImnOOK. HpOI[GMOHCTpI/IpOBaH FpaMOTHBII\/’I Ioaxon
K pCHICHUIO 3aaa4.

Xopo1o
7) IonHOCTHIO penieHsl Bee 3a1a4n. JJomyIeHbl HeCcyeCTBEHHBIE OINOKU

6) IomHOCThIO pelieHO OOJBIIMHCTBO 3a7ad. B HEKOTOpBIX 3ajjauax JOMYIIEHHl W HE UCTPABICHBI
OIMOKY, JINOO HEKOTOPHIE 33]]a4 PelIeHbI YACTHIHO.

5) IloaHOCTBIO PELICHO IBE TPETH 3a4a4. B HEKOTOPBIX 3aa4ax JOMYLICHBI U HE UCIIPABICHBI OIINOKH,
1100 HEKOTOPBIE 33aJa4M PEIIeHbl YaCTUYHO.

YIOBIETBOPUTENBHO.

4) IonHOCTRIO pemieHo OoJiee MOJMOBHHBI 3a/1ad. B ocTanbHBIX 3a7a4ax JOMYIICHbl W HE WCIPABIICHEI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PelIeHbI YACTHYHO.

3) IHomHOCTHIO pemreHo 0oliee MOIOBUHBI 3a/1ad.

HeynosneTrBoputensHo
2) PemieHo MeHee MOJIOBUHBI 3a]1a4.
1) He pemieHo HU O1HOI 3a1a4H.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

Omneparopsr s3p1ka Cu

Peanmzanms ¢ysnkuuii B si3pike Cu

MaccuBsl U yKa3aTenu

VYkazarenbHas apupMeTruKa

Pabota npenporeccopa s3bika Cu

ITpencraBnenue uucen B s3pike Cu

Konuposku TekcToBbIX (aitnoB. bunaphbie ¢aiinst

e AN O M

Pabora nuHamMu4eckol maMsaTH
9. Pabora c peno3utopusiMu

10. Bepuduxkarust nporpamm

11. FOuuT-TecTUpOBanme

12. TlepeHOCUMOCTH IPOTPaMM



Kpurepun onennBanus
Onenka "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "om4HO (9)" BBICTAaBISETCS CTYACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHHE YBEPEHHO MPUMEHATh X HA MPAKTUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Onenka  "ommuno  (8)" BBICTABIISIETCS.  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka "xopomo (7)" BeICTaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka "xopoiio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NONTyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMUYECTBO HETOUHOCTEH.
Onenka "ynoBneTBOPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJLOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBneTBOpHUTENIbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
Onenka "HEyHZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OoJsbLIed YacTu
OCHOBHOTO COACp)KaHUs y4eOHOW IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeymominerBoputenabHO (1)" BbICTaBIA€TCS CTYHOCHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimune ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIA 3a4€T MPOBOMUTCS MO HTOTaM TEKyIIed YCIIEeBAeMOCTH M CHa4yu 3aJlaHHi,
MIPETYCMOTPEHHBIX IPOTPaMMON TUCIUIUINHEI.

JuddepeHnpoBaHHBIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

[Ipu mposenenun auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsgercs 20 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocsi mpoBoauTCs B TeueHue 30 MUHYT.



