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AHHOTAIUA

HuctmmumHa «CTpyKTYpsl M alTOPUTMBI OOpaOOTKM JaHHBIX» II03BOJIIET CTYJICHTaM
HOJYYUTh HpPEJCTaBIeHUE OO0 OCHOBHBIX TEHJCHLHUSAX B CO3JaHUM CTPYKTYp JaHHBIX, METOAAX
ONTUMAJIFHOTO HCIOJb30BAHUS TAaMATH M BpPEMEHHU Jii OOpabOTKH CTPYKTYp [HaHHBIX U
yhnpaBieHusl mpolueccaMu 0oOpaOOTKM JaHHBIX, 0€3 3HaHUSA KOTOPBIX HEBO3MOKHA JaslbHEHIas
npodeccuoHanbHas MOAroToBKa. IIpM OCBOSGHMM HaHHOTO Kypca y CTYICHTOB (OPMHPYIOTCS
HaBBIKM MCIIOJIb30BAHUS DPA3JIMYHBIX (JUHAMUYECKUX U CTATUCTUYECKUX) CTPYKTYp JaHHBIX B
COOTBETCTBUU C 3aIIPOCAMM AJITOPUTMOB, @ TAKKE OCHOBHBIX AJITOPUTMOB PELICHMS KIACCUYECKUX
3a71a4 MTH(MOPMATUKH, OIBIT pabOTHI C AITOPUTMUYECKHMHU A3bIKAMH IIPOIPaMMHUPOBAHUS.

1. IIEJIb OCBOEHUA YYEBHOM JUCHUILIAHBI

Henpto quctmmianHbl « CTPYKTYpBI U aITOPUTMbI OOpAaOOTKU JAHHBIX» SBISETCS W3YYECHUE
MPUMEHSEMbIX B MPOrpaMMHUpPOBaHUU (M UHPOPMATHUKE) CTPYKTYp AAHHBIX, UX cleuuduKanuu u
peanu3aiyy, a TakKe alrOPUTMOB OOPa0OTKM MaHHBIX M aHAIM3 3TUX AJTOPUTMOB, B3aUMOCBS3b
AITOPUTMOB U CTPYKTYD.

2. MECTO YYEBHOU JUCIAILJIMHBLI B CTPYKTYPE OOII BO

VYuebnas nuctumianHa «CTpPyKTYypsl M alrOpUTMbl OOpaOOTKM [JaHHBIX» H3y4yaeTcs
CTyJEHTaMH BTOPOro Kypca, BXOAUT B 0OLIENpO(ecCHOHANBHBIM MOAYJIb Y4YEOHOIo IUIaHA,
dbopmMHpyeMoil yyacTHUKaMU 00pa30BaTEIbHBIX OTHOUICHUWH y4eOHOro IjlaHa IO HalpaBJICHUIO
noarotoBku 09.03.01 «Wudpopmatuka W BBYHCIHTENbHAS TEXHUKa», NPO(PHIS TOATOTOBKU
6akanaBpoB  «lIporpamMupoBanue, HHPOPMALMOHHBIE CHUCTEMbl U  TEJIEKOMMYHUKALUU.
JlucuuiuiiHa OCHOBBIBAETCS HAa KOMIETEHUUSX, C(HOPMUPOBAHHBIX NpPU HM3YUYCHHUU TUCIMILIHH
«MupopmaTuka» n «BBeaeHne B mporpaMMHpPOBAHUEY.

3. KOMIIETEHIIMHA CTYJEHTA, O®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA YYEBHOU JUCIUITIJIMHBI

[Ipornecc uzyueHus: TUCHUIUIUHBI « CTPYKTYpBI M aITOPUTMBI 0OpaOOTKHU JAaHHBIX)» HAMpaBJICH Ha
dbopmupoBanue cienyromumx komnerenuuid: OINK-3, YKII-2, TTK-6.1.

Kon HaumeHoBaHue KOMIIETEHIINH
KOMIIeTeHI UM
OIIK-3 CnocoOeH pemiath CTaHIapTHBIE 3a/la4l MPO(EeCCHOHATIBHOMN JesTeIbHOCTH

Ha OCHOBe HWHGPOPMALMOHHOM U OubOIMOorpaguueckoil KyJabTypbl C
NpUMEHeHHEeM HWH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH H ¢
Y4eTOM OCHOBHBIX TpebOoBaHUH HH(OpMAIIMOHHON 0€30MacHOCTH

YKII-2 Cnoco0eH wucCKaTh HY)KHble HMCTOYHMKM HWHGPOpManuu U  JaHHBIE,
BOCIIPMHUMATh, aHAJIM3UPOBATh, 3alIOMUHATh U MeperaBaTb MHPOPMALUIO C
MCIOJIb30BaHUEM LU(POBBIX CPEJCTB, @ TAKKE C IOMOILBIO AITOPUTMOB IIPU
paboTe ¢ MOJNyYEeHHBIMH U3 Pa3IMYHBIX HMCTOYHHKOB JAHHBIMH C ILEJIBIO
3¢ (PeKTUBHOrO HCMONb30BaHMS TOJYyYEeHHOW HHMOpMALMM JUIsl pELIeHUS
3a/1a4y

[TK-6.1 CniocoOeH TpOBOJIUTH aHAW3 TPeOOBAaHUN K TIPOTrPAMMHOMY OOECTICUCHHIO,
dbopManu3yst U aNTOPUTMUBHPYS TOCTABICHHBIC 3a7a4d M OCYIIECTBISATH
KOMMYHHKAIIWIO C 3aMHTCPCCOBAHHBIMH CTOPOHAMU

I/IHI[I/IKaTOpaMI/I JOCTHIXXCHUA KOMHCT@HHI/II\/’I SIBJISAIOTCA:
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Kon
KOMIIETCHIIUU

Kon
HHINKATOPA

HNuaukartop

OIIK-3

3-OIIK-3

3HaTh: OPUHIUINBL, METOABl W  CPEIACTBA  pEIICHUS
CTaHJAPTHBIX 3a7jau NPO(EeCCUOHAIBHONW NEATENBHOCTH Ha
OCHOBE MH(MOPMAIMOHHON U 6ubIMorpaduyeckoit KyabTypbl
C IpUMEHEHHeM  HHGOPMALMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH M C yY4ETOM OCHOBHBIX  TpeOOBaHMIA
nH(pOpMaIMOHHOM 0€30MMacHOCTH

V¥-OIlIK-3

YMeTb: pemaTth CTaHAApPTHBIE 3a/Ja4d MPO(EeCCHOHATBLHOU
JEeSATeIbHOCTM ~ HAa  OCHOBE  MH(QOPMALMOHHOM  H
oubnmorpaduyeckoit KYJIbTYpBI c pPUMEHEHUEM
MH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJOTMH M ¢
y4eToM OCHOBHBIX TpeOoBaHUI MH(POPMALIMOHHOM
0e301acHOCTH

B-OIIK-3

Bnanerh: HaBBIKAMH TMOATOTOBKM 0030pOB, aHHOTAIHIA,
cocraBiieHUs pedeparoB, HAYUHBIX TOKJIAA0B, MyOIUKaIui U
oubnuorpadur MO HAYYHO-UCCIIENOBATEILCKOM paboTe C
y4eToM TpeboBaHMi HHPOPMALIMOHHON 6€301MacHOCTH

VKII-2

3-VKII-2

3HaTh: METOAWKH cOopa W 00paboTkuM WHPOpPMAIUU C
UCIIOJIb30BaHUEM ITU(PPOBBIX CPEICTB, a TAK)KE AKTyaJlbHbIE
poccuiickue W 3apyOCKHBIC HCTOYHUKH WH(GOpMAIUU B
chepe mnpodeccHOHANBHON  NEATEIbHOCTH, TPUHIUIIBL,
METOJbl M  CpPEICTBAa pEIIEHUs CTAaHJApTHBIX  3ajaay
npodecCHOHANBHOM  JNEATENbHOCTH C  UCHOJIb30BAaHUEM
IU(QPOBBIX CPEICTB M C YYETOM OCHOBHBIX TpeOOBaHUI
nH(pOpMaIMOHHOM 0€30MMacHOCTH

V-VKII-2

YMeTh: MPUMEHATh METOAWKH TMOMCKa, cOopa M 00paboTKH
uHpOpMallUK; C HCHOJb30BAHHWEM LHU(MPOBBIX CPEJACTB,
OCYHICCTBJIATDH KpI/ITI/I‘-IGCKI/Iﬁ aHaJIu3 U CUHTE3 I/IH(l)OpMaIII/II/I,
MOJIyYEHHOM U3 pa3HbIX UCTOYHHUKOB, U PEIIaTh CTaHIapTHHIE
3a7a9u npodeccHOHATBLHON JeSITeTbHOCTH c
UCIOJIb30BaHUEM LHU(POBBIX CPEACTB U C YUETOM OCHOBHBIX
TpeboBaHnil THHOPMAITMOHHON O€30MTaCHOCTH

B-VKII-2

Bnagers: Meromamm momcka, cOopa u  00paboOTKH,
KPpUTHYECKOTO aHaliM3a W CHHTe3a wuHpopmamum C
UCIONIb30BaHWEM  LU(MPOBBIX  CPEACTB  JUIS  PEUICHHS
MOCTABJICHHBIX 3aJ]a4, HaBBIKAMHU TIOJTOTOBKH 0030pOB,
aHHOTAaIlM{, COCTaBleHUs pedepaToB, HAYUHBIX JIOKJIAJIOB,
myOnuKanui " oubanorpaduu 1o Hay4HO-
HCCIIEIOBATENLCKOM paboTe ¢ HCIOJIb30BaHHEM LU(POBBIX
CPEICTB M C Yy4yeToM TpeOoBaHUN HWHGPOPMAIIMOHHOMN
0€30IMaCHOCTH

ITK-6.1

3-TIK-6.1

3HaTh: METOA0JIOTUH pa3paboTKu IIPOrPaMMHOTO
oOecrieyeHHs, METOJbl M MpHEeMbl (opMaTu3alui 3ajad,
IOPUHLMIIBI  TOCTPOEHUS  apXUTEKTYphl  MPOrPaMMHOTO
oOecrieyeHns, TEXHOJOTMH TMOJITOTOBKM U TPOBEIEHUS
IIPE3EeHTalNN

V-IIK-6.1

YMeTh: MNPUMCHATH COBPEMCHHLIC CpPCIACTBA p8.3pa6OTKI/I
IMpOorpaMMHBIX HpHJ’IO)KGHHfI, HCIIOJIB30BATh  Pa3JIMYHEBIC
HOTalWU IMPpU IMPOCKTUPOBAHNUU I/IH(bOpMaLII/IOHHBIX CUCTEM




Kon Kon HNuaukartop
KOMIIETEHIIUN | MHANKATOpA
Biagers: HaBBIKAMU IIPOEKTUPOBAHHUSL u
B-TTK-6.1 aIMUHHCTPUPOBAHUS UHPOPMAIIMOHHBIX CHCTEM, IpUEMaMHu
M METOJAaMH BEJEHHUs IIEPEroBOPOB C  3aKa3uhKaMu
MH(GOPMALIMOHHBIX CUCTEM

4. BOCIIMTATEJIBHAS PABOTA

Kox | HanpaBienue/menn Co3nanue ycioBwuii, Hcnoan3oBanye BOCIIUTATEILHOIO
o0ecrneyuBaIOIINX: NMOTEHINAJIA Y4eOHbIX JUCIHUIJINH
B18 | IIpodeccuonanbuoe | hopmupoBaHue Hcnonb3oBanue BOCIUTATEIBLHOTO
BOCITUTAHUE OTBETCTBEHHOCTHU 3a | MOTeHIMaNIa JTUCUHUTLITAH
npodeccuoHaNbHBIHI npohecCHOHATBFHOTO  MOAYJS  JJs
BBIOOD, (hopmMupoBaHHSI y CTYJICHTOB
npodeccuoHanbHOe OTBETCTBEHHOCTH 3a CBOE
pa3BUTHE u | mpodeccnoHaIbHOE pa3BuTHe
npodeccuoHanbHbIe MOCPEACTBOM  BBIOOpA  CTyJEHTaMU
perieHus WHIUBUIyAIbHBIX ~ 00pa30BaTeIbHbIX
TPAeKTOPHUI, OpraHu3alUd CHUCTEMBI
0OIIIeHNs MEXJy BCEMH yYaCTHHKAMU
0o0pa3oBaTeNnpHOr0 Mpolecca, B TOM
YUCJI€ C HCIOJb30BAHUEM  HOBBIX
UHGOPMAIIMOHHBIX TEXHOJIOTHM

5. CTPYKTYPA U COJAEP)KAHWE YYEFHOM JJUCHUILJIAHBI

OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET: 3a4€THBIX eAUHUIL — 4, 110 1iany — 144
Yyaca, KOHTaKTHBIX — 48 4acoB, 3aHATUS B UHTEPAKTUBHOMN opMe — § 4acoB, CaMOCTOSITENbHAS
paborta — 60 gyacos.
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Pazpen 2.
JluHaMHuecKue CTPYKTYpHI. JIPS-JIP8
2 AJITOPUTMBI HA T a(bax 9-16 8 8 8 50 (9—16 HCZL.) KH2(16 30
P padax. HEJL.)
XemupoBaHue
DK3aMeH 40
HUTOTrO 16 16 16 ‘ 60 100

HAUMEHOBAHMUWE TEM U UX COAEP)KAHUE
BBenenune

[Tpenmer aucuumiauHbl U ee 3agadd. CBs3b ¢ APYIMMM JUCUUIUIMHAMU y4eOHOIo
IJIaHA HaIlPaBJICHUS U CIELIMAIIBHOCTH.

JInHeiHbIe CTPYKTYPbI JAHHBIX

CrpykTypsl HaHHBIX U anroputMmbl. CTek, odepenpb M €K KakK JIMHEHHBIE CIUCKH
(mocnenoBaTeNIbHOCTH) ¢ OTpaHMYEHHBIMU Habopamu onepauuii (qocryna). Ctek, ouepenp u
JeK Kak aOCTpakTHble THUIbl JaHHBIX: (PYHKIHMOHAJIbHBIE CHEU(PHUKAIUA U aKCHOMBI.
[IpencraBnenue u peanusainus (HeNpepbIBHASA, CChIJIOYHAS B CBSI3aHHOW MaMATH U Ha 0aze
BekTOpa). [IprMepbl aaropuTMoB, UCTIONIB3YIOLIMX CTEK, OYepeib, JIeK.

BeicTphIii nouck

JluneiHbIil (MocnenoBatebHbId) U OuHapHbIM mouck. Ilouck B Tabnuie. [louck
ctpoku B Tabmume. Ilpoctoit mouck. 3amaya moucka mnojacTpoku. Anroputm Knyra,
Moppuca u Ilparra. Anroputm boiiepa u Mypa. bunapusie nepeBbs noucka. CirydaiiHble
OuHapHBIe epeBbs noucka. [logcueT yucna cTpyKTYpHO pa3InYHbIX OMHAPHBIX JEPEBHEB C
3aJIaHHBIM YHMCJIOM Y3JIOB.

CpenHee BpeMsi MOMCKa B CIy4yallHBIX JAepeBbAX. PaHAOMU3MpOBaHHBbIE OMHApHBIE
nepesbs moucka (Treaps).

OnTumanbHble OMHApHBIE E€PEBbsS MOUCKA. AJTOPUTM MOCTPOEHUS ONTHUMAIbHOIO
nepeBa. Xopolire OMHapHbIe JepeBbs noucka. COaraHCHpOBAaHHBIE MO BBICOTE OMHAPHBIE
nepeBbsi (ABJI-nepeBnsi). Bxitouenue B ABJI-nepeBo. Hckmouenne u3 ABJI-nepesa.
O1eHKa CI0)KHOCTH B XyILIEM cllydae: iepeBbst PuboHauvu.

Peanuzarust  ymopsimodeHHBIX JIMHEWHBIX CIUCKOoB Ha 0Oaze ABJI-mepeBpeB wumm
pPaHIOMU3HPOBAHHBIX JAepeBbeB. Onepaluy INOHWCKA, BCTAaBKU M YJAIECHUS DJIEMEHTOB;
omnepanyu CIETUICHUS W PacUIeIJIEHUs] CIIUCKOB. 2—3-1epeBbs. b-nepeBbs. MeTon moucka ¢
UCIOJIb30BaHUEM (DYHKIIMHM PACCTAaHOBKH (XEIIMPOBAHUE).

Pa3pemenrie KouM3mii: METO BHYTPEHHHUX M BHEIIHUX IIETIOYEK, METOJ OTKPBITOM
anpecaruu. KoagpuuneHT 3arpy3ku, oleHKH CI0KHOCTH. Bb100p (DyHKIIMN pacCTaHOBKH.



HcyepnbiBaommii moUCK

[Touck c¢ Bo3Bpamenuem. OOmmit amroput™m. I[lpumep: 3amaua o dep3sx.
VYcoBepuiencTBoBaHusA. OLeHKa CI0XXHOCTH BbINOJIHEHUs: meToll Monte-Kapino. [lpyrue
CIOCOOBl  TPOTPAaMMHUPOBAHMS TOMCKA C BO3BPAIICHHUEM: PEKYpPCHs U HCIOJIb30BaHHUE
MaKpOCPE/CTB.

Merton BetBeii u rpanui. OO0miast cxema. 3aj1ada KOMMHUBOSDKEpA: PEIIeHUEe METOIOM
BETBEH M TpaHUIl. DBPUCTUYECKHE METOJbI: OJivKailliero cocefa, Oauxkailiiero ropoja.
OneHkr npUOIKEHUSI.

Junamuueckoe nmporpammupoBanue. [Ipumep (kpaTdailiumii myTh B CIOMCTOW CETH)
u oOwiast ujes. 3ajgada onpeesIeHus NopsAaKa YMHOKEHUSI LIETOUYKH MAaTPHIL.

CoptupoBka

3amaya COpTUPOBKM (BHEIIHEW M BHyTpeHHel). IIpocTtas copTupoBKka BCTaBKamM.
CoptupoBka nABOMHBIMU BcTaBKaMu. Ilpocras coptupoBka BbiOOpoM. Ily3bIipbkoBas
coptupoBka. Ilelikep-coptupoBka. CoptupoBka Illenna. bsictpas coptupoBka Xoapa.
[Ipouenypa pasneneHusi. PeKypCHBHBII W HE PEKYPCHBHBIM aJITOPUTMBI  OBICTPOM
COPTUPOBKH. AHAIN3 CIIOKHOCTH. ONTUMU3ALUS IPOrpaMMBbl (HEMOJIHAs! COPTUPOBKA).

[MTupamunanbHas coptupoBka (HeapSorting): TypHupHas COPTHUPOBKA, MOCTPOCHHE
HNUPAMUJIBI U IOJIHOE YHOPSAAOUYEHHE. AHAIN3 CII0KHOCTH aJrOpUTMA.

Pacnpenensironias (mopaspsianas) coptupoBka. CpaBHEHHE aITOPUTMOB U MIPOTPAMM
BHYTpPEHHEN copTUpOBKU. HUKHSS rpaHuLIa CI0KHOCTHU 3a/1a4l COPTUPOBKU. OnTuManbHast
COpPTHPOBKA.

Buewnsia coptuposka. [Ipocroe ciaustaue (Straight Merge). EctectBenHOE ciusiHue.
3aaya MoucKa MeMaHbl: ArOPUTM Xo0apa, TMHEWHBIN anropuT™M. AHAINU3 CIIOKHOCTH.

PexypcuBHasi 06pa0oTKa nepapXu4ecKuX CIUCKOB

PekypcuBHOe onpenenenre u GyHKIMOHATbHAS CHEIU(PUKAIUS TUHEHHBIX CIIMCKOB.
PexypcuBHoe ompenenenue W (QYHKIMOHAJbHAS  CHEUU(UKAUS — HEPAPXUIECKHUX
(HeMMHENHBIX) CIMCKOB W S-BblpaxkeHHil. ba3oBble GyHKIMU (MHIUKATOPHI, CEIEKTOPHI,
KOHCTpPYKTOpBI). Toueunast ¢hopma 3amucu S-BbIpayK€HUN. 3alMCH C BapUaHTAMU B SI3BIKAX
BBICOKOTO ypoBHA. [IpencraBieHune S-BolpakeHUN W peanuzaiivs 0a30BbIX (YHKIUH Ha
SI3bIKaxX BBICOKOI'O YPOBHSI.

DneMeHTHI PYHKIIMOHATIBHOTO MTPOrPaMMUPOBAHUS U PEKYpCUBHAsI 00paboTKa
S-BbIpa’keHUH Ha SI3bIKAX BHICOKOT'O YPOBHSI.

depeBbs u Jieca

Onpenenenue jaepeBa, Jieca, OWHApHOTO JepeBa. [paduyeckoe U TEKCTOBOE
(ckobouHoe) mpexacraBieHue jeca. Crneuudukanus aepeBa, Jieca, OWHApHOrO JAepeBa:
0a30Bble PYHKIIUU U aKCHOMBI. ECTECTBEHHOE COOTBETCTBUE OMHAPHOTO JIepeBa U Jeca.
OOxoapl OMHApPHBIX JEPEBBEB: PEKYPCUBHBIE M HE PEKYPCHUBHBIE alropuTMbl. O0X0.bI
nepeBa win Jeca. [lpeacraBneHuss M peanuzalnuu OWHApHBIX JIEPEBHEB: CCHUIOYHAS
peanu3anusi B CBS3aHHOW MaMSTH, CChUIOYHAS peaiu3alus OrPaHUYEHHOTO OHHAPHOTO
nepeBa Ha 0a3e BEeKTopa.

[TpomnThie OWHAapHBIE JAEpeBbs: MNpeAcCTaBIeHUE, 00XoH, BKIOUeHue. IIpumep
UCIOJIb30BaHUsl OMHApHBIX JEPEBbEB B 33/1aU€ YIAKOBKU COOOIIEHUI: MPePUKCHBIE KOABI U
OWHapHBIE IepeBbs, MeTO]] KoaupoBanus Pano-1lleHHOHa, KpUTEPHI ONTUMATHHOCTH KOJA,
aNropuT™ KonaupoBaHus (ckatusi) uHpopmanmu no XaddmeHy (MOCTpoeHHE epeBa,
KOJUPOBAaHUE U JIEKOJUPOBAHUE), JOKA3aTeIbCTBO ONTHUMaiIbHOCTH Kkoja Xaddmena,
HepaBeHCcTBO Kpadra, TeopemMa KOAMpPOBaHUS B OTCYTCTBHE IIymMa (SHTPONHiIiHAs OlLEHKa
CpeIHEN IIMHBI KOAQ).

Junamuueckoe kogupoBaHue o Xadhmeny.

AJropuT™Msbl Ha rpagax

I'padsr: onpenenenus u npumepsl. YnopsaoueHHsldd rpad. [IpeacraBnenus rpados:
MaTpulla UHUKJIECHIUN, MaTpUIla CMEXKHOCTH, CIIMCOK Map, CTPYKTYypa CMEKHOCTH (CIUCKU
UHIUACHTHOCTH). [IpeobpazoBanus mpeacTaBICHUN.
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n

OcroBHble JnepeBbs rpada. MwuHUMaIBLHOE OCTOBHOE JepeBo. Teopema "o
MUHHMaIbHOM pebpe". XKamubiii anroputm (Kpackam). Anroputm "Onmxaiiniero cocena”
(ITpum, Hetikctpa).

[Touck B rpade: anroputm nmomeTok. [louck B mmpuny. [louck B riayOuny.

Casi3HBIE KOMITIOHEHTBI. AsroputM ciioskHoctu O(logn) mocTpoeHuss MUHUMATbHOTO
octoBa. [locTpoeHue 1 CBOWCTBa OCTOBHBIX JIEPEBLEB MPU MOUCKE B TIIyOMHY U B IIUPUHY.
[Touck B ryOMHY M TOTIOJIOTUYECKAsi COPTUPOBKA.

HaxoxneHrne KOMIIOHEHT JABYCBSI3HOCTU: TOYKU COWJIEHEHUS rpada u UxX CBOICTBa B
rTyOMHHOM OCTOBHOM JiepeBe. AJTOPUTM HAX0XKICHHUSI KOMIOHEHT JBYCBS3HOCTH.

CunpHas cBsizHOCTh. [louck B riyObuny B oprpade. AIropuT™M HaXOXKICHHUS CHIBHO
CBS3HBIX KOMIIOHEHT.

Knuku. Anroputm nopoxaeHus KIuk rpada.

Kparuaiime mytu B rpade. Kparyaiiime mytu oT GUKCUPOBAHHOI BEPIIMHBIL.

Ciyyaii HeoTpuIaTEIbHBIX BecoB: anroputm Jledkctpel. Anroputm @Dopnaa-
bennmana. Kpargaiimue nytu B 6eckoHTypHOM rpacde. KpaTuaiimume mytn Mexay Bcemu
napamMu BepLIMH. Marpuua CMEXHOCTH, MaTpulla JOCTHXKMMOCTHU M TPaH3UTHBHOE
3aMbIKaHUE OTHOLICHMS, AropuT™ Yopmamia. Anroput™ dionaa-Yopiiaiia BEIYUCICHUS
PacCTOSIHUM MEXAy BCEMH IMapaMU BEPILIMH, OJTHOBPEMEHHOE IIOCTPOEHUE MMy TEH.

NP-nosiHble ¥ TPyAHOpemiaeMblie 321241

MaccoBass u uHAMBUAYyalbHAs 3a1add. CII0)KHOCTh aJIrOPUTMAa M KOAUPOBAHHE
BXOJHBIX UM BBIXOJAHBIX JaHHbIX. lloaMHOMUanbHBIE anropuTMel U kiacc P.
HenerepmuHupoBaHHbIe aNTOpUTMBI U Kiacc NP.

Pasnuunbie  QopMBI  TIOCTAHOBKM  3a/1a4  KOMOMHATOPHOW  ONTHMH3ALUH:
ONTUMM3AIMOHHAS, BEIYUCIUTENbHAS, (hopMa pacno3HaBanus. [Ipumepsi.

[TonunomuaneHass npeoOpaszyemocTh 3aaad. NP-tpynneie u NP-monsble 3amaum.
3amaya O BBIIOJHUMOCTH OyjieBa BBIPAKEHHUS, IPEACTABICHHONO B KOHBIOHKTUBHOM
HOpManbHOHU (hopme. JlokazarenbcTBo NP-1oHOTHI 3371a4i O BHITOTHUMOCTH.

[IpeoOpazyeMocTh 3agadul O BBHIIOJHUMOCTA B 3a/lady O 3-BBIMOJHUMOCTH.
[TotMHOMMAIBHOCTH 3a/1a4M O 2-BBIIIOJHUMOCTH.

3amaua o kiuke rpada. [Ipeobpaszyemocts 3amaun 0 3-BBIMOJHUMOCTH B 3a7a4y O
KIMKe. 3asada o MHoromporeccopHoM pacriucanuu (MIIP). IlpeoOpasyemocTts 3amgauu o
kiuke B 3amauy o MIIP. 3agaua o 0—1-prok3ake u kpunrorpadus. [Ipaktuueckoe perieHne
NP-1mionHBIX 331a4.

KonmyectBo yacos

HaumeHoBaHMe MPaKTUYECKUX 3aHATUN CamocTrosTenbHas
AyIUTOPHBIX
pabora cTyaeHTa

Crex, ouepeab M J€K KaK JIMHEWHbIE  CIHUCKHU
(mocnmegoBaTeNbHOCTH) € OTPpaHUYEHHBIMU  Habopamu 2 3
omeparuii (Joctyna)
OneMeHTHl  (QDYHKIMOHAILHOTO  MPOTPAMMHPOBAHUS U
peKypcuBHas 006paboTka ) 7
S-BbIpak€HUI Ha A3BIKaX BBICOKOI'O YPOBHS
[TpommTeie OMHAPHBIE AEPEBBS 4 g
[Touck ¢ Bo3BpaleHuEM 10
[Touck u npyrue onepauuu HaJl TaOIUIAMH 2




KomanuecTBo yacoB
HanmeHnoBaHue npakTUYECKUX 3aHITUI CamocrosTenpHas
AynUTOpPHBIX
paboTa cTyieHTa
MaccoBasi u UHAMBUIyabHas 3a1a4n. CIO0KHOCTb
aIropuTMa U KOJAUPOBAHUE BXOJAHBIX U BBIXOIHBIX JAHHBIX. 6 24
[TonuHOMHaNIbHBIE AJITOPUTMBI U Ki1acc P.
HenerepmuHupoBaHHbIE aTOPUTMBI U Kacc NP
Hroro 16 87

TeMmbl J1a00PATOPHLIX 3AHATHH:

JLPI: JIuHeiHbIe CTPYKTYPBhI JAHHBIX

JLP2: AJITOPUTMBI TIOKCKA

JLP3: ANTOpUTMBI COPTUPOBKU

JLP4.: PexypcuBHBIE alIrOpUTMBI

JLPS: Anroput™msl Ha rpadax

JLP6: AJITOPUTMBI XEIIUPOBAHUS

JLP78: NP-1nioHbIe ¥ TpyIHOpELIaeMbIE 3a1a4H.

Opranusanmsi caMOCTOATEIbHOI Pa0d0THI CTYICHTOB

[lenb caMmocTOATENBHON PabOTHI: 3aKpeIyIEHUE 3HaHUH, TOTYUYEHHBIX Ha ayAUTOPHBIX 3aHATHsIX. Ha
CaMOCTOSITENbHYIO Pa0OTy MO KaXKIOW TEME BBIHOCSTCS CISAYIONINE 3a/1aHuUs:

3ananue 1. [Ipopaborarh JTEKIIMOHHBIN MaTEpHAIL.

3ananue 2. [IpenBapuTenbHO 03HAKOMUTBHCA € J1a0OpATOPHOM pabOTOi, U3YUUTh WHIUBUAYATbHOE
3aJlaHKe.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

[Ipn mpoBeneHUM 3aHATUI UM OpPraHU3AIMM  CAMOCTOSITENIBHONM paboThl CTYACHTOB
UCIOJIB3YIOTCS:

1. TpanuuoOHHBIE TEXHOJIOTUU OOydYeHUs, NpeAroyaralmume mnepegadyy HHGOpMaluud B
rOTOBOM BHUJE, (popMuUpoBaHUE YYEOHBIX YMEHUM MO 0Opasily: JEKIUS-U3JI0KEHUE, JICKIUs-
o0BbsicHeHue, 1a00opaTopHbIe PadOTHI.

Hcnonb30BaHre TpaJWLMOHHBIX TEXHOJOTUH 00ecnedyrBaeT OpUEHTHPOBAHUE CTY/IEHTA B
NOTOKE MH(OpMAIMK, CBA3aHHOW C Pa3IMYHBIMU MOJXOJAaMH K BOIPOCaM, pacCMaTpPUBAEMBbIM B
npeenax JUCHUILIMHBL, CaMOOIIpe/ieSIeHUE B BEIOOPE ONTUMAIBHOTO IyTH U CITOCOOOB JINYHOCTHO-
npoeCCHOHATIBHOIO Pa3BUTHS; CUCTEMAaTU3AIMIO 3HAHUH, MOJYYEHHBIX CTYAEHTaMH B Ipoliecce
ayIUTOPHOM W CaMOCTOSITENbHOM paboThl. [lpakThueckue 3aHATHS OOECTEUYMBAIOT Pa3BUTHE U
3aKpeIIEHUE YMEHUIN U HaBBIKOB.

2. HHTepakTUBHBIE TEXHOJOTUU O0YUYEHHUsI, TPEANOaraoliie OpraHu3ainuio 00y4eHns
KaK IPOAYKTHBHON TBOPYECKOM AEATEIBHOCTH B PEXUME B3aUMOACUCTBHS CTYIAEHTOB IPYr C
JPYTOM U C IPENOJaBaTENIEM.

CornacHo yueOHOMY IUIaHy, KOJIMYECTBO ayJUTOPHBIX YacOB MO AUCHUIUIMHE — 48, U3 HHUX
MIPOBOAMMBIX B UHTEPAKTUBHOM (popme — 8.

HNHTEPAKTUBHBIE OBPA30OBATEJIBHBIE TEXHOJIOT'HU, UCITIOJIb3YEMBIE
HA AYJAUTOPHBIX 3AHATUAX

Bup 3anstuii (nexuus,
Haumenosanue HNuTepakTuBHBIE
No CEMUHAp, MPAKTHYECKOE KonnuectBo
paszena IUCHUIUIAHBI (hopMbI
n/n 3aHATHE, JTabopaTopHas 4acoB
(Tema) o0Oy4deHus
pabora)




Bup 3anstuii (nexuus,
HaumenoBanue HNuTepakTrBHBIE
No e — CEMMHAp, MPAKTHYECKOE (bopvbI KonnuectBo
nm | P 3aHSTHE, JJA0opaTOpHAs p 4acoB
(Tema) pabora) o0yueHus
1 Paznen 1.
Jnnamudeckue
CTPYKTYPBHI. Pabora B ManbIx
A PYKTYP JlaGopaTopHbie pabOThI 4
JITOPUTMBI Ha rpymnmnax
rpadax.
XelunpoBaHue.
2 | Paznen 2.
JAuHamuyeckue
CTPYKTYPHI. Pa6ora B manbIx
Apy yp JlaGopaTopHbie pabOThI 4
JTOPUTMBI Ha rpymnmnax
rpadax.
XenmupoBaHHUe.

Hcnonp3oBaHue  WHTEPAKTHBHBIX  0Opa30BATENbHBIX  TEXHOJIOTUH  CIIOCOOCTBYET
MOBBIIICHUIO MHTEPECa M MOTHBALMU YYAIIUXCS, aKTHBU3ALUU MBICIUTEIBHON NEATEIHOCTH U
TBOPYECKOTO TOTEHIMAJa CTYACHTOB, JelaeT Oosiee AS(PQPEKTUBHBIM YCBOCHHE MaTepuaa,
MO3BOJISIET MHAWBUIYAIN3UPOBATE O0YUCHNE M BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHHH.

AKTUBHBIC M HMHTEPAKTUBHBIC TEXHOJIOTUU OOECIICUYMBAIOT BBICOKHI YPOBEHb YCBOCHUS
CTYACHTAaMH 3HAHHM, YCIICIIHOE OBJIAICHHE YMEHUSIMHU U HaBBIKAMH, (OPMHUPYIOT ITO3HABATEIHHYIO
noTpeOHOCTh U HEOOXOAMMOCTh JalbHEHIIEr0 caMoOOpa3oBaHMsl, IMO3BOJSIOT AKTUBU3UPOBAThH
HCCIIEIOBATEIIBCKYIO JESITEILHOCTD, 00ecrieuuBaroT 3(h(hEeKTUBHBINA KOHTPOJIb YCBOCHHSI 3HAHUH.

CaMmocrositenbHast pabora ctyiaeHToB (60 yac.) moapasymeBaeT moja coboil mpopaboTKy
JEKIIMOHHOTO MaTepHuajia C HCIOJIb30BAaHHEM PEKOMEHAYEMOH JIMTEpaTyphl U TOATOTOBKH K
TECTaM, a TaKXKe K BBIIOJHCHHUIO JIA0OPATOPHBIX 3aJaHHil, MHTCPAKTUBHBIM MEPOIPHUSATHUSIM,
NIPOBOJIUMBIM B paMKax JIaHHOTO Kypca.

7. OHEHOYHBIE CPEACTBA JJs BXOJHOI'O, TEKYHIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTALIUU

OneHOYHBIMU CpPEACTBA K IMPOBEJEHUIO BXOJHOW aTTeCTalluu SBJSETCs onpoc. s KOHTpOs
UCIIOJIb3YETCSl TEOPETUUYECKUE BOIPOCHI 10 OCHOBHBIM IMOHSTHSM HM3YUYEHHBIX paHee IUCLUIUIMH.
Bpewms nposeaenus — 10 MUHYT B Hadasie IEpBOro 3aHATHS.

OneHka 3a KaXJblil pa3fen IUCHUIUIMHBI BBICTABIISIETCS IO UTOraM IPOBEJIEHUS TEKYIIEro
KOHTPOJISL.

®dopma N .
MakcumanbHblii | MakcuMabHBIN
Paznen TEKYILETO
Oain OaJut 3a pasnen
KOHTPOJISI
Pasznen 1. Beenenue. JInHelHbIE CTPYKTYpPBI
JaHHBIX. AJITOPUTMBI IIOMCKA U
COPTHPOBKH, PEKypCcHUBHas 00paboTKa
JTAHHBIX
JIuHelHbIE CTPYKTYPBI JaHHBIX JIP1 5 30
ANTOpPUTMBI IOMCKA JIP2 5
ANTOpPUTMBI COPTUPOBKHU JIP3 5
PexypcuBHBIE alITOPUTMBL JIP4 5
T 10
ATTecranus pasuena KU1




®opma N .
MakcumanbHblii | MakcUManbHBIN
Pa3nen TEKYIIETro
Oamn Oas 3a pazzen
KOHTPOJIA
Paznen 2. [lunHamuyeckue CTPYKTYphI.
Anroputmsl Ha rpadax. XemupoBaHnue
AnropuTMbI Ha rpadax JIP5 5 30
AJITOPUTMBI XCIIMPOBAHUS JIP6 5
NP-nosinble ¥ TpyAHOpEIIAEMbI€ 33/1a41 JIP7, JIP8 20
ATTecTanus paszjiena K12
Hroro KM 60

IIkaJjia OLeHKH 32 IPOMEKYTOYHYIO aTTeCTaluI0 (IK3aMeH)

Kpurepuii oueHuBanus Ikana oneHNBaHUA

CrTylleHT MOJHOCTBIO PAacKpbUl COAEPKAaHHE TEOPETHYECKUX BOIIPOCOB,
CaMOCTOSITENIbHO, 0€3 HaBOJSALIMX BOIIPOCOB, PELIMJ MPEAJIOKEHHYIO
3a1a4y, OOBSCHUI U MOTUBUPOBAJ PELICHUE 337a4d, CMOT Pa3bsICHUTH
OCOOEHHOCTH NMPHUMEHEHHUSI TEOPETUUYECKUX 3HAHUI Ha IPAKTHKE, 4TO
MOJKET BBIPAKATBCA B YBEPEHHBIX OTBETaX HA JOIOJHUTEIbHBIC
BOIIPOCHI IPENOABATENS

31-40

CryneHT  pacKpbUl — COJEpXKAHHME  TEOPETUYECKUX  BOIPOCOB,
IPOJEMOHCTPUPOBA] 3HAHMUA OCHOBHBIX IOHATHM M ONpeAeNIeHUH,
3HAaHUE CHEIU(PHUUECKUX IS pacCMaTpUBAEMOrO pasjiella TEPMHHOB U
UX IOHMMaHHUE, YTO MOJXKET BBIPAXKATbCd B YBEPEHHOM OTBETE€ Ha
BOIIPOCHI TIPETIOABATENsd, HO HE CMOT Cpa3y Pa3bsACHUTh OCOOCHHOCTH
IPUMEHEHHS TEOPETUUYECKUX 3HAHUN HA IPAKTUKE

25-30

Cry#aeHT  pacKpbll ~ COJAEp)KaHUE  BOMNPOCOB  C  OONBIIMMU
3aTpyIHEHUsIMU, TpeOoBallach IMOMOIIb MpernojaBaTensMu B (Gopme
HABOJSIIIIUX BOMPOCOB, HAMIOMUHAHMS aJTOPUTMOB PEIICHHS 3a/auu,
CTYJIEHT 3aTPYAHSIICS B O0BSICHEHUH PEIICHUS 3a/1a41

24

CTyeHT He CMOr PAacKpbITh COJEP’KAaHUE TEOPETUUECKHUX BOIPOCOB,
IIPOJIEMOHCTPUPOBATh 3HAHMWA B PELICHUM 3a4a4d, JaXKe €CIH
npenojaBaTesb MbITAJICS MOMOYb B (pOpMe HABOJSAIIMX BOIPOCOB U
HAIIOMUHAHUs AJITOPUTMOB PELICHHUS 3a0a4U

0-23

Htoro MmakcumyM: 40
HTOro MUHUMYM: 24

IIka/jia HTOrOBOM OLIEHKH 32 CeMeCTp
WtoroBast oneHka MpeicTaBiseT co0oi cyMMmy OauioB, 3apa0OTaHHBIX CTYAEHTOM IpuU
BBIMIOJITHEHUM 33/IaHUH B PaMKaX TEKYIIEro M IPOMEXYTOYHOIO KOHTPOJII M BBICTABIIAETCS B
cooTBeTcTBUU ¢ [lonokeHHeM O KpeaUTHO-MOIYJIbHOM CHUCTEME B COOTBETCTBUU CO ClIEAYIOIIEH
LIKAJIOM:

Ouenka no 4-0a/U1bHOM HIKAJIe Cymma 06a/1J10B Onenka ECTS

5 — KOTAMYHON» 90-100 A

85-89 B

4 — «xXOpomIo» 75-84 C
70-74

D
3 — «yZIOBJIETBOPUTEIHLHO) 05-69

60-64 E

2 — «HEYJOBJIETBOPUTEIIBHOY Hwxe 60 F
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PacimmdpoBka ypoBHs 3HaHUM, COOTBETCTBYIOIIETO MOJYyYEHHBIM OajiaM, JaeTcs B TaOluIle,

YKa3aHHOM HUXKE.

Cymma
0aJLJI0B

Ouenka
ECTS

ypOBeHL HpHOﬁpeTeHHLIX 3HAHUHA M0 TUCHHUILTIMHE

90-100

«OTIAMYHO» - TEOPETHYECKOE COACPIKAHHE Kypca OCBOCHO IIOJHOCTBIO, 0e3
mpo0OenoB, HEOOXOAWMBIE MPAKTUYECKHE HAaBBHIKM pabOTBl C  OCBOSHHBIM
MarepuasoM C(QOPMHUPOBaHBI, BCE NPEIyCMOTPEHHBIE MPOrpaMMoil o0ydeHus
yueOHblE 3aJaHus BBINOJHEHBI, Ka4eCTBO MX BBINOJHEHHUsS OLIEHEHO YHCIOM
0ayuIoB, OJIM3KUM K MAaKCUMATbHOMY

85-89

«OueHb XOPOIIOY - TEOPETHUECKOE COAEpHKaHUEe Kypca OCBOECHO IOJIHOCTHIO, 0e3
mpo0OenoB, HEOOXOAWMBIE MPAKTUYECKHE HABBIKM pabOTBl C  OCBOSHHBIM
MaTepralioM B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEAYyCMOTPEHHBIC MPOrpaMMOit
00y4JeHHUs yueOHbIe 3aJaHHs BEIIIOIHEHBI, KAUYeCTBO BBIIIOJHEHHS OOJIBIIMHCTBA U3
HHX OLICHEHO YUCIIOM 0aJlIOB, GJIM3KUM K MaKCUMAIILHOMY

75-84

«XOopoImo» - TEOPETUYECKOE COJNCPKAHWE Kypca OCBOCHO TIOJHOCTBIO, 0€3
po0eJIoB, HEKOTOPBIC MPAKTUYCCKUE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHAIIOM
c(hOpMHPOBaHBl HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIC MPOrpaMMOil OO0ydYeHHUS
y4eOHbIC 3aJaHUs BBIMOJHCHBI, KaY€CTBO BBIMIOJHCHUS HH OJHOTO M3 HHX HE
OIICHEHO MHUHHMMAaJIbHBIM YHCIIOM 0aJIOB, HEKOTOPBIC BH/IbI 3aaHUI BBHIIIOJHEHBI C
OIIHOKAMHU

65-74

«Y IOBIETBOPUTEILHO» - TEOPETUYECKOE COJEPkKAHHE Kypca OCBOCHO YaCTUYHO,
HO TIpOOETBl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOAMMBIC NMPAKTHYECKHE
HaBbIKM pabOTBl C OCBOGHHBIM MAaTEpPHAIOM B OCHOBHOM C(HOPMHPOBAHBHI,
OOJIBIIMHCTBO TPENYCMOTPEHHBIX MPOrpaMMoil o0y4eHHus y4eOHbIX 3alaHui
BBITIOJTHEHO, HEKOTOPHIEC U3 BHITOJIHEHHBIX 33/1aHUH, BO3MOXKHO, COJIEpIKaT OIIUOKH

60-64

«IlocpeCTBEHHO» - TEOPETUUECKOE COJAEPKAHUE Kypca OCBOEGHO 4YaCTHYHO,
HEKOTOpbIe MPAaKTUYECKHE HaBBIKK paboThl He C(HOPMHUPOBAHBI, MHOTHE
MpeyCMOTPEHHBIE IPOrpaMMON 00ydeHHs yIeOHbIE 3a1aHHS HE BBIIOJHEHSBI, JTH00
Ka4yeCTBO BBINOJHEHHS HEKOTOPHIX W3 HUX OLIEHEHO YHCIOM OaiyioB, OMM3KHM K
MUHHMaJIBHOMY

Hixe 60

((Hey,[[OBJ'IeTBOpI/ITeIILHO)) - OYeHb cla0ble 3HaHUsA, HCAOCTATOYHBIC JJIA
NNOHUMAaHU KypcCa, UMECTCs 0O0JIBIIOE KOJIMYECTBO OCHOBHEIX OLIHOOK U HCI0YECTOB

CTyneHT cuuTaeTcs aTTECTOBAaHHBIM IO pa3jeny, eciau oH Habpan He MeHee 60% oOT
MaKCHUMaJbHOTO 0aa, MpeaycCMOTPEHHOro paboyeil mporpaMmMoi.

KonTponbHble MeponpusaTus, 3a KOTopble CTyAeHT mnomyduwsn 0 OamioB (HesiBKa B
YCTaHOBJICHHBIA CPOK), TOJUIeKaT o00s3aTenbHOM mepecnade. Cpoku mepeciad KOHTPOJBHBIX
MEpOTIPUATHI B TEUSHHE CEMECTpa OTpeeNseT Kadeapa.

CrtyneHTbl MOTYT HAOpaTh HOMOJHUTENbHBIE OAJITBI 32 YYaCTHE B 3HAUUMBIX MEPOIPHITHIX,

UMCIOIIIUX  OTHOIICHHEC

K

HN3YUCHUIO  OUCHUILIMHBI (yLIaCTI/IC B HAYYHO-IIPAKTHYCCKHUX

KOH(bCpCHHHHX, HY6JII/IK8.I_II/II/I C TEMaTHKOH I10 HpO(l)I/IJ'IIO AUCHUIIIIMHEBI, YIaCTHEC B OJ'II/IMI'II/IaI[aX). B
KOHIIC CEMECTpPA MPOBOJUTCA DK3aMCH.

8. YYEBHO-METOJNYECKOE n NHP®OPMALIMOHHOE OBECIIEYEHHE
YYEBHOU JUCITATLIAHBI

OcHoBHasi iMTEpaTypa

1. Cuntok B.I'. Anroput™mbl M CTPYKTYphl JaHHBIX: JIaOOpATOPHBIM MpPaKTUKyM. YuyeOHOe
nocobue / Cunrok B.I'., PsazanoB 10.JI. — benropona: benropoackuii rocymapcTBeHHBIN

texHoiornueckuit yausepcuret um. B.I'. Illyxosa, 9bC ACB, 2013. — 204 c. — ISBN 978-5-361-
00194-1. — Texcrt: anexTponHsbIi // Lludposoit o6pazoBatensHblil pecypc IPR SMART: [caiit]. —
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URL: https://www.iprbookshop.ru/28363.html (mata o6pamenus: 28.03.2025). — Pexxum nocrymna:
JUIsL aBTOPU3UD. NTOJIb30BATENCH.

2. CynnykoBa, T. O. CTpyKTypbl U alrOpUTMbl KOMITBIOTEPHOW 0OpaOOTKH NTaHHBIX: y4eOHOE
nocobue / T. O. Cynnykosa, I'. B. Banpikuna. — 3-e u3zn. — Mocksa, CaparoB: WHTepHeT-
Yuusepcuretr Madopmanumonnsix Texnomornit (MHTYUT), At [Tu Ap Menua, 2020. — 804 ¢. —
ISBN 978-5-4497-0388-0. — Texct: asnextpoHHsii // Lludposoii odpazoBarensHblil pecypc [PR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/89476.html (nara o6pamenus: 28.03.2025).
— Pesxum gocTyna: [uist aBTOPU3UP. MOJIb30BaTEICH.

JlonoJIHUTeIbHAS JIUTepaTypa
1. Meiiep, b. IlouyBcTBy# Kiacc. YdUuMmcs NpOrpaMMHUPOBATh XOPOIIO C OOBEKTaMH U
KoHTpakTamu: yueOHHK / b. Meiiep; mon penmakuumeit B. A. bwiiura. — 3-e uzn. — Mocksa:
WNurtepuer-Yuausepcutet Mudopmanmonnsix Texnomornit (MHTYUT), At [In Ap Menua, 2020. —
775 c. — ISBN 978-5-4497-0687-4. — Texkct: snexkrponnsii // Lupposoii oOpazoBaTenbHBIN
pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/97574.html (mata oGparieHus:

28.03.2025). — Pexum noctyna: 1Jig aBTOPU3HP. MOIb30BATENIEH.
2. Kupnoc B.H. Undopmatuka 2. OCHOBBI alrOpuTMHU3ALKMNA U MIPOTPAMMUPOBAHMS Ha SI3bIKE

C++: yuebHO-MeTtoanyeckoe mocobue / Kupnoc B.H. — Tomck: Tomckuii rocyaapcCTBEHHBIH
YHUBEPCUTET CUCTEM YIIPABJICHUS U Paguo3JeKTpoHuKH, Jiib Konrtent, 2013. — 160 c. — Tekcr:
anektporHbli  // Lludposoii obOpaszoBarenbHblii pecypc IPR  SMART: [caiit]. — URL:

https://www.iprbookshop.ru/14011.html (mara obpamenus: 28.03.2025). — Pexum nocryna: s
aBTOPU3HUP. N0JIb30BATEIEH

3. Ilpaktukym Ha OBM. Yactes 1: yueOHOe mocobue /. — MockBa: EBpasuiickuii OTKpBITHIN
uHCTUTYT, 2012. — 263 c¢. — ISBN 978-5-374-00600-1. — Texkcr: anekrponnsiit // Ludposoit
oOpa3zoBatenbHblil pecypc [IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/14644 . html
(mata obpamenus: 28.03.2025). — Pexum moctyna: i aBTOPU3HP. ITOJTH30BATEIICH.

LMS n UnTepHeT-pecypcnl:

Hayunas snexktponnas 6ubnumorexka. URL: http://www.elibrary.ru.

HanuonaneHas ninargopma oTkpsIiToro odpasoBanust: https://openedu.ru/my/courses/.

O6pazoBarensubiii noptan HUAY MU®U. URL: https://online.mephi.ru/.

Crpasounas cucrema AktnoH URL: https://action360.ru/

Lentp uHPOpMAIMOHHO-OMOINOTEUHOrO oO0ecreueHuss y4eOHO-Hay4yHOH JAesITeITbHOCTU

HUAY MUOU URL: http://library.mephi.ru/.

6. DnextpoHHas uHpOpMalMOHHO-OOpa3zoBarensHas cpeqa TU HUAY MUOU URL:
http://stud.mephi3.ru/.

7. DneKTpOoHHO-OMONIHMOTEeYHAs cucremMa [PRbooks URL: I[PRbooks
https://www.iprbookshop.ru/.

8. DOnextpoHHO-OnbOiMoTeunas cucrema Jlanb URL: https://e.lanbook.com/.

Nk W=

9. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHUE YYEBHOW JUCIUILINHBI

Aynuropus IS IPOBEJCHMS 3aHATUH JIEKIIMOHHOTO THMA, 3aHATHH CEMHHApPCKOTO THIIA,
ITPYNIOBBIX M HWHAMBHUIYAJIbHBIX KOHCYJBTAllMi, TEKYLIErO0 KOHTPOJSI M MPOMEKYTOUHOU
aTTeCTaIluH, ISl CaMOCTOSITEIbHOW paboThl: mpoekTop Nec + skpaH (HACTEHHBIN), KOMITBIOTED:
kommbroTep: npoueccop Intel Core 13; onepatusHas namsate §GBDDR3; monuTtop XK Benq 19,57,
Foxit Reader.

Jlns  mpoBeneHuss J1a0OpaTOpPHBIX pPabOT HEOOXoauMMa KOMIbIOTEpHas JabopaTtopus,
OCHallleHHas pabo4YMMHM MecTaMHu JUIs KaXJIOro CTy/AEHTa, a Takke pabdoyuM MecToM
npenojasarens. Pabodyee Mecto ocHamieHo komnbroTepoM: nporeccop Intel Core 13; oneparuBHas
namsate 8GBDDR3; monutop KK Benq 19,5, kmaBuarypa, mbimb, OC Windows, maker MS
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Office, kommbroTep: mporeccop Intel Core 13; omeparuHas mamsate 8GBDDR3; monuTop XK
Benq 19,57, Foxit Reader.

Kaxnapiii cTygeHT wuMeeT CBOM JIOTMH M Mapoib IS BXoAa B DJIEKTPOHHYIO
uHpopMannoHHO-00pa3oBarenbhyto cpeny TH HUAY MU®DU (http:/stud.mephi3.ru/)

Kaxxnpit cTy1IeHT UMeeT JOCTYII K AJIEKTPOHHO-0nOmoTeuHon cucreme IPRbooks.

IIporpamma cocrasieHa B coorBeTcTBuH ¢ TpedoBanusmu OC BO HUAY MUDU no
HanpasieHuto noarotosku 09.03.01 «MupopmaTrka U BEIYUCIUTEIbHAS TEXHUKA.

ABTOPBI: JOLEHT Kadeapbl HHPOPMAITMOHHBIX TEXHOJIOTUN U TPUKIIATHON MAaTEeMAaTUKH, KaH/I. TIE/.
H. O.0. HalimyiuHa.
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