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B aKaJIEMUYECKUX Yacax: 72 aK.4.

MockBa, 2025
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Pa3padoruukmu:
[IpenonaBarens kadenpsl MHGDOPMAITMOHHO-U3MEPUTENBHBIX CUCTEM
Kanwmeikos C. A.

HouenTt xadeaps MHGOpMAIMOHHO-U3MEPHUTETBHBIX CHCTEM, K.T.H.,
noneuT Jlamumuckas M. I1.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no nampasnenuto noarotoBku 27.03.03 CucteMHbId aHAlW3 W YNPABICHUE, YTBEPKICHHOTO
npukazoM MunoOpaayku ot 07.08.2020 Ne 902

CormnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IIPOTOKOJ
Ne | [Togpaznenenue DUO Busa Jlata, np
JIALIO (Ipu HaNMUYUN)
1 ¢akynsrer [Ipencenarens Boponriosa A. A. Paccmorpeno | 19.12.2024, Neo
VIpAaBICHMT | yyenoro coBeTa 2-2024
TEPPUTOPHUSIMU (baKyJILTeTa
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb 0cBOGHMS TUCIMILIMHEI - (POPMHUPOBAHUE CIIOCOOHOCTEN pa3padarbiBaTh aNTOPUTMBI U
IIPOTPaMMBbI JUTSI TPAK-TUYECKOTO MPUMEHEHHUS B 00JIaCTH MH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHUH.

321,[{3‘11/1 1/13yquH51 AUCIUITIJIINHBI:
- U3yYCHHUE OCHOB aJTOPUTMH3AIINH;
- W3y4YeHHE OCOOCHHOCTEH u oOmacTtell MpPUMEHEHUS KJIACCUYECKUX alTOPUTMOB, METO-JIOB U
IIPUEMOB IIOCTPOECHUS aJITOPUTMOB;
- U3y4YE€HUE POIU CTPYKTYP JAHHBIX B IIPOLECCE AITOPUTMU3ALIUH.

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbl

Komnemenyuu, unouxkamopul u pesynvmameol 00y4eHus.

OIIK-6 CmocobeH pa3pabareiBaTh METOIbI MOJCITHPOBAHMS, aHAIM3a W TEXHOJOTMH CHHTE3a
MPOLIECCOB M CHUCTEM, a TaKXKE aJIrOpUTMbl M MPOrPaMMbl, OCHOBAHHBIE HA 3THX METOJAX,
MIPUTO/IHBIE JJI MPAKTUYECKOTO MPUMEHEHUS B 00JIACTU TEXHUKHU U TEXHOJIOTHUU

OIIK-6.1 JlemoHCTpUpYET 3HaHHE METOIOB MOJEIUPOBAHUS, aHAIN3A U TEXHOJIIOTMH CUHTE3a
MIPOLIECCOB U CUCTEM, a TAKKE OCHOBAHHBIEC HA HUX AJITOPUTMBI U IPOTPAMMBI.

3namo:

OIIK-6.1/3u4 OcHOBHbIE BBIYMCIUTEIbHBIC QJITOPUTMBI M METOABI Pa3pabOTKU
IPUIOKEHUH, pEAIU3YIOLIUE 3TU AITOPUTMBI

Ymemo:

OIIK-6.1/YmM4 Hcnonp3oBaTh W peaqu30BBIBATh AJITOPUTMBI TIPH PEIICHUM 3a]ad
npoQeCCUOHAIBHON AEATEIbHOCTH

Braoemy:

OIIK-6.1/HB4 HaBbikamu pa3pabOTKH MNPHUKJIAAHBIX HPOTPAMM, PEATHU3YIOMIUX

OCHOBHBIE JTOPUTMBI M CTPYKTYPBI JaHHBIX MPH PEIICHUH 3a7a4 MpodeccnoHaIbHON
JeATEIbHOCTU

OIIK-6.2 Pa3pabareiBacT METOABI MOJCIMPOBAHUS, aHAIW3a W TEXHOJOTMH CHHTE3a
MPOIIECCOB W CHUCTEM, a Tak)Ke€ OCHOBAaHHbIE Ha HHUX aJTOPUTMBI M TIPOTPAMMBI IS
MPAKTUYECKOTO MPUMEHEHHS B 00JIaCTH TEXHUKH M TEXHOJIOTHH

3uamo:

OIIK-6.2/384 Metononoruo pa3padOTKH METOJOB MOJCIMPOBAHUS U aHAJW3a,
COBpPEMEHHBbIE  MOAXOIbl K  MPOEKTUPOBAHUIO  AJNTOPUTMOB  (JIMHAMHYECKOE
pOrpaMMHUpPOBaHKE, TEOpHs TpadoB), KPUTEPHH OLECHKH APPEKTUBHOCTH aJTOPUTMOB
JUTSL pelleHUs IPUKIIAHBIX 3a/1a4

Ymemo:

OIIK-6.2/YmM4 dopmanu3oBaTh TEXHUUYECKHE 3aJladud, pa3padarhiBaTh METOIbI HX
peIICHUs, BBHIMONHATH JEKOMIO3UIIMI0 METOIOB Ha ajrOpPUTMBl C ONTHUMATIbHBIM
BBIOOPOM CTPYKTYp JaHHBIX

Braoems:

OIIK-6.2/HB4 HaBblkaMu KOHIIETITYaJIbHOTO MPOCKTUPOBAHUSI METOJIOB M aJTOPUTMOB,
METOAAMHM OLIEHKM BBIYUCIUTEIBHOW CIOXKHOCTHU, CIIOCOOHOCTHIO OOOCHOBBIBATH
MPUTOAHOCTH Pa3pabOTaHHBIX METOOB ISl IPOTPAMMHOMN peanu3aliuu

OIIK-6.3 Brnageer HaBbIKaMU pa3paOOTKH METOIOB MOJEIMPOBAHUS, aHATN3a U TEXHOJIOTUN
CHUHTE3a IMPOLIECCOB M CHUCTEM, a TAaKXKE OCHOBAHHBIX HAa HUX AJTOPUTMOB M IPOrpaMM JJs
MPAaKTUYECKOTO MPUMEHEHHUS B O0JIACTH TEXHUKH U TEXHOJIOTUU

3name:
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OIIK-6.3/3u3 WHCTpyMeHTanbHBIE CpencTBa pa3pabOTKH, H3Tambl TpaHC(hOpMaluu
METO/la B MPOTrPAMMHBINA MPOAYKT, COBPEMEHHbIE MapaJurMbl MPOrPaMMHUPOBAHUS IS
pean3anuy CI0XKHbBIX aITOPUTMOB

Ymems:

OIIK-6.3/YM3 TIpUMEHATH S3bIKM TMPOTPAMMUPOBAHHUS U OMOIMOTEKH IS pean3alu
QITOPUTMOB, HWHTETPUPOBATh MPOrpaMMbl B TEXHUYECKHUE CHUCTEMBI, IPOBOIUTH
BBIYUCIUTEIbHBIC KCIICPUMEHTHI

Bnaoemw:

OIIK-6.3/HB4 HaBbikamu NporpaMMHON peald3alud ajJrOPpUTMOB MOJCIUPOBAHHUS U
CHHTE3a, METOAAMH OTJIaJKd M ONTHMHU3ALUU KOAA, CIIOCOOHOCTBIO IPOBEPATH
a/IeKBaTHOCTh MPOTPAMM HCXOIHBIM TEOPETUUYECKHM METOIaM

3. Mecto aucuumimHbl B cTpykrype OII

JuctummHa (Moaynb) 51.0.14.04 « ATrOpUTMBL U CTPYKTYPBI JAHHBIX» OTHOCHTCA K 00s3aTEIbHOM
4acTu 00pa30BaTEIIbHON MPOTPaMMBbI U U3y4aeTcs B cemecTpe(ax): 1.

B npoumecce wu3yyeHMs JOUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUICHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpasoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)
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Pa3znen 1. BBenenue B Teopuio 8 2 4 2| OIIK-6.1
aJIropuTMOB OIIK-6.2
Tema 1.1. Beenenue B TeOpUIO 4 2 2| OIIK-6.3
aJITOPUTMOB
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Tema 1.2. AcCUMIITOTHYECKUH
aHaJIU3 CJIOXKHOCTHU aJITOPUTMOB

Pa3gena 2. OcHOBHBIE
AJITOPUTMBI HaJl CTPYKTYPaMu
TAHHBIX

Tewma 2.1. OCHOBHBIE aITOPUTMBI
HaJ CTPYKTypaMu JaHHBIX

Tewma 2.2. [IporpammHuas
peanuzalys aropuTMOB Hajl
CTPYKTYpaMH JIaHHBIX Ha SI3bIKE
BBICOKOTO YPOBHS

OIIK-6.1
OIIK-6.2
OIIK-6.3

Pasznea 3. [lonyunciieHHbIe
AJITOPUTMBI

Tewma 3.1. [TonyuncieHHbie
aITOPUTMBI

Tema 3.2. [IporpammHuas
peanu3alys moxyqrCcIeHHBIX
aJITOPUTMOB Ha SI3bIKE BBICOKOTO
YpOBHS

OIIK-6.1
OIIK-6.2
OIIK-6.3

Pasznen 4. Anropurmal
COPTHPOBKH

10

Tema 4.1. AropuTmsl
COPTHPOBKHU

Tema 4.2. [IporpammHuas
peanusaius alropuTMOB
COPTHPOBKHU Ha SI3bIKE BHICOKOTO
YpOBHS

OIIK-6.1
OIIK-6.2
OIIK-6.3

Pa3znen 5. AiropuT™Mbl MOMCKA

10

Tema 5.1. Anroput™msl noucka

Tema 5.2. [IporpammHuas
peanuzaliys aropuTMOB OUCKA
Ha SI3bIKE BBICOKOTO YPOBHS

OIIK-6.1
OIIK-6.2
OIIK-6.3

Pa3nen 6. KomOuHaTopHbIe
AJITOPUTMBI

Tema 6.1. KomOunaTopHbie
aITOPUTMBI

Tema 6.2. [IporpammHuast
peanuzaius KOMOMHATOPHBIX
aJITOPUTMOB Ha SI3bIKE BBICOKOTIO
YPOBHS

OIIK-6.1
OIIK-6.2
OIIK-6.3

Pa3gen 7. AlIropuTMsbl HA
rpagax

14

Tema 7.1. Anroputmsl Ha Tpadax

Tema 7.2. [Iporpammuas
peanusaiys alropuTMOB Ha

rpadax

OIIK-6.1
OIIK-6.2
OIIK-6.3

Hroro

72

18

36

18

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Beedenue ¢ meopuro anzcopummos
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Tema 1.1. Beeoenue 6 meopuio ancopummos

Ompenenenue anroputMa ©  cBoiicTBa  anroputma. CrocoObl  OMHCAaHUS — aJTOPUTMOB.
Maremarnueckass wuHAaykius. Ywucna, creneHu u yorapudmbel. CyMMBl M IPOU3BEICHUS.
Llenouncnennsle (GyHKIMH U dleMeHTapHas Teopus uucen. [lepectaHoBkM u  (haKTOpHAIbL.
bunomuanbupie kodhdunmentel. ['apmonmveckue umcna. Yumcna dubonauuun. IIpousBomsmue
byHkuu. AHanu3 anroputMa. AcUMITOTHYECKHE TperacTaBieHus. dopmyna cymMMHUpOBaHUS
Oiinepa. [I[puMeHeHNE ACUMITOTHYECKUX (DYHKITHIA.

Tema 1.2. Acumnmomuyeckuil aHaiu3 C10HCHOCMU AI2OPUMMO8

AHamM3  CIOKHOCTH  anropuTMoB.Metompl  OmeHKH AG(EKTUBHOCTH  aJITOPUTMOB  Uepe3
ACUMIITOTHYECKUN aHaliu3, BKJIIOYAs HMCIoJib3oBaHWE HoTamuii O-0ombinoe sl KiacCcuHUKAIIu
aJTOPUTMOB TI0O BPEMEHU BBITIOJIHCHMSI, @ TAKXKE MPOBOUTCS CPABHUTEIBHBIA aHAIN3 aJTOPUTMOB
Ha OCHOBE UX BBIYMCIUTEIBHON CJI0KHOCTH B JIyUIIEM, XYAIIEM U CPEAHEM CITydasx.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 2. Ocnosnvie anzcopummol HA0 CMPYKMypamu OAHHBIX

Tema 2.1. OcHosHbie aneopummvl HAO CMPYKMYPAMU OAHHBIX

Jluneiinbie crucku. Csi3aHHbIE CHUCKU. Peanm3auusi ykasareneil W 3ammceil ¢ HECKOJIbKUMHU
nossimu. Cteku, ouepean u aeku. [locnenoBarenbHoe pacnpenenenue. CBsi3aHHOE paclpesiesieHHe.
[uknuuyeckue criucku. J(BaXapl CBsI3aHHbIE CIUCKA. MacCHBBI U OPTOrOHAJIBHBIE CIIUCKU. JlepeBbsl.
[IpencraBnenne KOpHEBBIX AepeBheB. O0X0a OMHAPHBIX IepeBheB. [IpencTaBieHne 1epeBbEB B BUIC
OWHapHBIX JepeBbeB. [[pyrue mnpencramieHus aepeBbeB. OCHOBHBIE MaTeMaTUYeCKHUE CBOMCTBA
JIepeBbEB: CBOOOIHBIC JCPEBbS, OPUEHTHUPOBAHHBIC JCPEBbs, JIeMMa O OCCKOHEYHOM JIepERBE,
NepeYrCIIeHUe AepeBbeB, AnuHa myTH. Crmcku u "cOopka mycopa". MHOTOCBSI3HBIE CTPYKTYPBHI.
Jluaamuueckoe BbiieneHue namsth. [psmas agpecanus. Xem-rabmuibl. Xenr-QyHKun. OTKpbITas
anpecanus. /luHamudeckue mopsiakoBbie ctarucTuku. OOmmias cxema pabOThl ¢ JOMOTHUTEIHHOU
uHpopmanueit. JlepeBbst mpomexxyTkoB. KpacHo-uepHble nepeBbs. CBOWCTBa KpacHO-YEPHBIX
nepeBbeB. Bpamenwus. Jlo0aBieHne BEpIIMHEL. YaaeHHe.

Tema 2.2. Ilpoepammuas peanuzayusi aneopummos Ha0 CmMpPYKmypamu OAHHLIX HA S3bIKe 8blCOKO20
VPOBHL

Pabota ¢ nuHeiHbIMU 1 CBSA3HBIMU CIIMCKaMH, YKa-3aTCJIIMH W 3allUCAMU, CTCKaMH, OUCPCAAMH U
ACKaMH, MacCCUBaMH, JCPEBbAMU U X3HI-T36J'II/II_[aMI/I, OUKINYCCKUMH CIITHCKaMH. HB&)KI[BI
CBsI3aHHBIMHU CITMCKaMMH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Pazoen 3. Ilonyuucnennsie ancopummol

Tema 3.1. Ilonyuucnennvie areopummol
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Canyuaiinble uncia. [ eHepupoBaHHE PaBHOMEPHO PACIIPENEICHHBIX CIy4alHbIX uncen. JIMHeHHbII
KOHTPYSHTHBII METOJI: BEIOOP MOJYIIsI, BBIOOP MHOXKUTENS, MOoTeHIMal. CTaTUCTUYECKUE KPUTEPHH.
OCHOBHBIE ~ KpPUTEpPUHM TPOBEPKHM  CIIyYalHBIX  HAOMIONCHUH. OMIHMPUYECKHE KPHUTEPHH.
Teopernueckue  kpurepuu.  CoexTpaibHbli — Kpurepuil.  Jlpyrue  BuAbl  CIIy4alHBIX
nocnenoBarenbHocTeld. Uucnennsle pacnpenencHus. CryvaiiHble BBIOOPKHM M TEepEeMEIINBAHMUSA.
[To3unMoHHbIE CHCTEMBI CUMCICHUSA. ApudMeTHKa YuceN C IUIaBarolieil TOukoil. Berumcienus c
OAHOKPATHOW TOYHOCTHIO. TOYHOCTH apU(PMETHUYECKHX ONepalii ¢ IUIaBalOLIEH TOYKOM.
Brruucnenus ¢ y1BOeHHOM TOUHOCTHIO. Pactipenienenue yucen ¢ miaBaromeil Toukoil. Apupmernxa
C MHOTOKpaTHOH To4yHOCThIO. Kiaccumueckue anroputmbl. MopynspHas apudmeTtnka. beictpoe
ymHOXeHue. [IpeoOpazoBaHue U3 ONHOM CHCTEMBI CUMCIEHUS B Jpyrylo. Apudmeruka
panmoHansHBIX uHcen. Jpobu. HauOonbimmit obumii genmurens. AHanu3 anroputMma EBkimna.
Paznoxxenue Ha mpocTble MHOXUTENH. [lommHOMM-anbHas apudpmeTuka. JleneHue MMOIMHOMOB.
Paznoxenue IOJIMHOMOB HAa MHOXWUTENU. BelunciaeHus creneHeil. BuluucieHue MOJIMHOMOB.
Onepanuu co CTENEHHBIMU PSIIaMHU.

Tema 3.2. Ilpoepammuas peanuzayusi NOIYYUCTEHHBIX AlI2OPUMMO8 HA A3bIKE 8bICOKO20 YPOBHS

['enepupoBanre paBHOMEPHO pacCHpeAesICHHbIX CIyYalHbIX uyucel. AHalu3 ainroputma EBkiupa.
Paznoxxenne Ha mnpoctele MHOXUTENW. JleneHue mnoaMHOMOB. Pa3znoxkeHwe MOJIMHOMOB Ha
MHOXHTENU. Beruucnenus creneneil. Berancnenue nonnHoMoB. Onepaiu co CTENeHHBIMU PsAaMu.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 4. Anzopummer copmupoexu

Tema 4.1. Ancopummul copmuposku

CoptupoBka.  KomOunatopuble  cBoiictBa  mepecrtaHoBok.  MuBepcun.  [lepecranHoBku
MyabTUMHOXecTBA. Cepun. Jluarpammsl M MHBOJIOLMU. BHyTpeHHsAs copTupoBka. CopTHpOBKa
nyTeM BcTaBok. OOMeHHas copTupoBka. COpTHPOBKa MOCPEACTBOM BbIOOpa. COPTHPOBKA METOIOM
ciugHud. CopTupoBka MeToAoM pacnpeneneHusd. OnrtumaneHas coptupoBka. CopTHpoOBKa C
MUHHMAJIBHBIM YHCIOM cpaBHeHUH. CiMsHHME ¢ MUHUMAaIbHBIM YHCIOM cpaBHeHHH. Bpibop c
MUHUMAaJbHBIM 4YHCIOM cpaBHeHMH. CeTu copTHUpoBKH. BHemHss coprupoBka. MHoromyrteBoe
CIIMSHUE U BBIOOD ¢ 3amenieHueM. Muorodasnoe cnusiHue. Kackagnoe cnusiaue. UreHue JIEHTHI B
obpatHoM HampasieHnd. OcuuMpyromas coptupoBka. [lpaktudeckas peanusanusi CIMSHUS Ha
neHTtax. BHemHsas nopaspsaHas coptupoBka. COpTUpOBKa ¢ AByMsl JeHTaMu. Jlucku u 6apabaHbl.

Tema 4.2. Ilpoepammuas peanuzayus aneopummos COpmupo8KU Ha A3bIKe blCOKO2O YPOBHSL

Buytpennsist coptupoBka. CopTHpoBKa myTeM BcTaBokK. OOMeHHast copTupoBka. CoOpTHpOBKa
nocpenctBoM BbIOOpa. CopTupoBka MeTonoM ciusHUs. COpPTUPOBKAa METOIOM paclpeeseHusl.
OnTtumanbHas coprupoBka. COpTUPOBKA C MUHUMAJIBbHBIM YMCIOM CpPaBHEHUMH. UTeHuUE JIEHTHI B
obpatHOM HampasieHnd. OcuuMpyromas coptupoBka. [lpaktuueckas peanusanusi CIMSHUS Ha
neHTax. BHenHss nopaspsiiHas coptupoBka. CopTUpOBKa ¢ ABYMS JIEHTaMHU.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 5. Anzopummer noucka
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Tema 5.1. Ancopummul noucka

[TocnenoBarenpHbI ouck. [Touck myreM cpaBHeHHs Kitodeil. [lonck B ymopsimoueHHOM TabIuIe.
JlBonuHble nepeBbs noucka. [lonck B aBomyHOM nepeBe. CiydaliHble JBOMYHBIE JIEPEBbs MOUCKA.
CoOanancupoBaHHbie jaepeBbs. CuibHOBeTBsImMECs aepeBbs. LudpoBoi mouck. XemmpoBaHUE.
Br16opka o BTOPHUHBIM KITIOYaM.

Tema 5.2. Ilpoepammmuas peanuzayusi aneopummos noUcKa Ha A3vlKe blCOKO20 YPOBHSL

[TocnenoBarenbHelii mouck. [Touck myrem cpaBHeHUs kimtodeld. Ilonck B ynmopsaodeHHOM TabuIe.
JlBonuHsble nepeBbs noucka. Ilouck B aBonyHoM nepese. CiyuaiiHble IBOMYHBIE JEPEBbsI IIOUCKA.
CoanancupoBannble AepeBbsi. CunpHOBeTBsmMecs aepeBbs. LludpoBoil momck. XemmpoBaHHeE.
Bri6opka 1o BTOPUYHBIM KITIOUaM.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 6. Komounamopuwie anzopummul

Tema 6.1. Kombunamopuwie ancopummol

Kombunaropusiii mouck. byneBsl BeuncieHus. bunapusie auarpamMmbl perieHuid. ['eHeparus Bcex
BO3MOXKHBIX OOBEKTOB. [eHepalysi OCHOBHBIX KOMOHMHATOPHBIX OOBEKTOB. leHepalus Bcex
n-koptexxeil. ['eHepanmsi Bcex mnepecTaHoBOK. [eHepanus Bcex codetaHuil. [eHepanms Bcex
pazouenmii. ['eneparmus Bcex pa3oueHnii MHOXKeCTB. [ eHeparus BceX 1epeBhEB.

Tema 6.2. Ilpoepammuas peanuzayusi KOMOUHAMOPHBIX ACOPUMMOB HA A3bIKE 8bICOKO20 YPOBHS

KombOunatophslii mouck. byneBsl Beruncinenus. bunapusie auarpammsl pemeHuid. [enepanus Bcex
BO3MOXKHBIX OOBEKTOB. [eHepaiysi OCHOBHBIX KOMOMHATOPHBIX OOBEKTOB. [eHepamusi Bcex
n-xkopreske. leHepanms Bcex mnepecraHoBOK. IeHepamus Bcex coderaHuid. leHepanms Bceex
pa3buenuil. [eHepanus Bcex pazOueHnit MHOXXECTB. [ eHepalyst Bcex JepeBbEB.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

KonTponsHnas padota

Pa3zoen 7. Anzopummeot na zpagax

Tema 7.1. Ancopummul Ha epagax
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OcHoBHble anroput™bl Ha rpadax. IIpencrasnenue rpados. Ilouck B mupuny. [louck B riryOuny.
Tononornueckas coprupoBka. CUIBHO CB3aHHBIE KOMIIOHEHTHl. MMHHMMaJbHBIE IOKPBIBAIOILNE
nepesbst. [locTpoeHne MHHHMMaIbHOTO MOKpbIBaroliero aepesa. Anroputmsl Kpyckana u Ilpuma.
Kparuaiimue nytu u3 ogHoi BepmuHbl. Kpardaiimme myTd U penakcauusi. AIroput™ JeHKcTphl.
Anroputm bennmana-®opaa. Kpargaiimme mnyTd B alUKIMYECKOM OPUEHTHPOBAHHOM rpade.
OrpanuueHus Ha Pa3sHOCTH M Kparuaimwue myTd. Kparuaiimme myTu JUisi BceX Iap BEp-LIMH.
Kparuaiimue nmyty 1 yMHO)KeHUE Marpull. Anroput™m Pnoiiga-Yopuiomia. AnroputM /[)koHcoHa aiis
pa3pexeHHbIX rpadoB. 3aMKHYThIE TOJYKOJIbLA: 00mas cxema JuId 3aja4 o MmyTax. MakcuMalbHbIHA
norok. [Toroku B ceTsix. Meron ®opra-Pankepcona. MakcumanbHOE apOCOYETAHUE B JBYAOIBHOM
rpade. AIropuT™ "MpoTaJIKUBAHUS MPEANOTOKA". AJITOPUTM "MOJHATH-U-B-HAYao0".

Tema 7.2. IIpoepammuas peanuzayus anzopummos Ha epagax

[Touck B mupuny. Ilouck B mmybuny. Tomonorudeckass coptupoBka. [locTpoeHre MUHUMaIBLHOTO

nokpsiBatoiero aepena. Anroputmsl Kpyckana u [lpuma. Kparyaitimme nmyTd U3 oQHOW BEpIIMHBI.

Kparuaiimrie nytu u penakcanusa. Anroputm [eikctpel. Anroput™ bemnmana-®@opaa. Kparyaiiimue

MyTH B alMKIMYECKOM OpHUEHTHUpOBaHHOM rpade. Anroputm @moiina - Yopriomra. AJXroputm

JI>xoHCcOHa s paspexeHHbIX TpadoB. Meron @opaa-dankepcona. MakcuMallbHOE TTapOCOYECTAaHUE

B JIByZIOJLHOM rpade. AIroput™m "mpoTaTKUBaHUS MIPEANOTOKA". AITOPUTM "TOIHATHU-B-HaYaI0"
Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

6. Illops1oK NpoBeIeHUsI MPOMEKYTOYHOM ATTeCTALUMN

[Topsimok  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYIIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyarouuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJJapCTBEHHOM  OIO[DKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomesxcymounas ammecmayus: 3avem, 1 cemecmp.

3a4yeT OLEHUBAETCSI 110 CIEAYIONIEH IIKaIe:

- OLIEHKA «3aYTCHO» BBICTABIISCTCS, €CIIM 00yUaIOMIUNACSA UMEET TIIyOOKHe, HCUEPIIBIBAIOIINE 3HAHUS
B 00bEME OCBOCHHOW NpPOTpaMMbl; 3HAHUE OCHOBHOHM (00s3aTeNbHOM) JUTEpaTyphl; JaeT
[IPaBUJILHBIC U YBEPEHHBIE OTBETHI, CBUACTEIILCTBYIOIINAE O HAJTUYUKU TBEPABIX 3HAHUN U HABBIKOB B
HCIIOJIb30BAaHUU TEXHUYECKUX CPEICTB; IIOJIHOE, YETKOE, IPaMOTHOE€ M JIOTUYECKH CTPOHHOE
U3JI0)KEHUE MaTepualia; IeMOHCTPUPYET CBOOOAHOE MPUMEHEHUE TEOPETHUECKUX 3HAHMMU; a TaKxkKe
aBTOMAaTHYECKH, KOT/1a 00yJaIOUIHiics 32 IPOMEXYTOUHYIO aTTECTALUIO0 UMEET OLIEHKU «OTIUYHOY;

- OLICHKAa «HE 3a4TE€HO» BBICTABISIETCA OOydyaloleMycs B CiIydae HaJIM4Hs TPyObIX OMIMOOK MpHU
U3JIOKEHUM OTBETAa HAa OCHOBHBIE BOIIPOCHI IPOTPAaMMBI, CBUIECTEIBCTBYIOIIMX O HENPABUIBHOM
NOHUMaHUM TpeIMeTa; NPU PEIIeHUH NPAKTHUECKHUX 3aJad IOKa3aHO HE3HaHHE CIIOCO0OB MX
peleHsl, MaTepHuaj U3JI0KEeH OeCTIOPSIOYHO U HEYBEPEHHO.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS
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Pa3zoen 1. Beedenue 6 meoputo anzopummos
Konmponupyemwie H/IK: OIIK-6.1 OIIK-6.2 OIIK-6.3

Tema 1.2. Acumnmomuyeckuii aHAIU3 CLOHCHOCMU ANCOPUMMOB
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Hexoropas moclenoBaTeNbHOCTh JICUCTBHM, HeEoOXomuMas Il JOCTHIKCHHI
OTIPEICIICHHOTO Pe3yJbTara WK PEIICHHS 3a1a9n?

2. Kak Ha3piBaeTCs THUI MaHHBIX, KOTOPBIA MPEICTaBIAET COOOW TOAPOOHOE OIMMCAaHHE
TPYIIIBI ONepaIuii, IPUMEHUMBIX K HEKOTOPOMY 0000-IIIEHHOMY THITY JJAHHBIX Ha3bIBACTCS?

3. CBOHCTBO aJropuTMa, 3aKJIIOYAIOUIEeCs B TOM, YTO AJITOPUTM JIOJDKEH COCTOATH W3
KOHKPETHBIX JIEUCTBUM, CIEAYIOIIUX B ONPEAEICHHOM MOPSIKE, Ha3bIBACTCS ?

4. OH npeAcTaBiIseT cO00M MOCIeA0BaTeILHO PACIIONOKCHHBIA B MTaMSITH Ha0Op AJIEMEHTOB
(bUKCHPOBAaHHOM JJIUHBI.

5. On mpencraBisieT co0OM CTPYKTYpPY MAAHHBIX, B KOTOPOM KaXXIbId AJIEMEHT (y3en)
COZICPKUT B ce0Oc 3HaYCHUE U yKa3aTesb Ha CIICTYIONIUI AIIEMEHT CITUCKA.

Pazoen 2. Ocnoguovie anzopummol HA0 CMPYKMypamu OaHHbIX
Koumponupyemwie H/IK: OIIK-6.1 OIIK-6.2 OIIK-6.3

Tema 2.2. Ilpoepammuas peanuzayus aieopummos Hao CMpPYKmMypamu OAHHbIX HA A3bIKe 8blCOKO2O
VPOBH3L

®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. CBOHCTBO airopuT™ma, 3aKjIHOYarolleecs B TOM, YTO OAWUH M TOT K€ AJITOPUTM MOXHO
WCIIOJIB30BaTh C PA3HBIMU UCXOAHBIMU JJAHHBIMU, HA3bIBACTCS?

2. CrpykTypa [aHHBIX, B KOTOPOH JJIEMEHTBHI XPAHATCS B CBS3KE «KIIOY: 3HAYCHUEY,
Has3pIBaeTcA?

3. Komekuus u3 31eMEHTOB, KOTOPBIE BCTPEUYAIOTCS TOJIBKO B €IUHCTBEHHOM JK3EMILISIPE H
MOJI/IEP>KUBAIOIIY 0 HAOOPOM oreparuii (mepeceveHre, 00beIMHEHNE, Pa3HUIIa) 3TO. ..

4. Anroput™m, 3anMCaHHBII Ha “TIOHSITHOM KOMIIBIOTEpPY SI3bIKE MPOTPaMMHUPOBAHUS,
Ha3bIBaeTCs?

5. CTpykTypa JaHHBIX, paboTaromas 1Mo MPUHITUITY «ITOCISIHUN BOIIEN, MIEPBBIN BHIICI» U
peanusyemasi C UCIOJIb30BaHNE MacCHBa UJIU CIIMCKA HA3bIBAETCH. ..

6. CTpykTypa MaHHBIX, paboTaromas 1Mo MPUHIU-TTy «IEPBBIA BOIIEN, MEPBBIA BBIIIET U
peanuzyemasi C UCIOJIb30BaHUEM MacCHBa UJTU CIMCKa Ha3bIBAETCH. . .

7. CTpyKTypa JaHHBIX, COCTOAIIAs M3 y3JIOB, COCIWHEHHBIX pedpaMu U MpPENCTaBISIONIAs
CO-0OH YacTHBIN ciTydai rpada Ha3bIBaETCA. ..

Pazoen 3. Ilonyuucnennsie ancopummol
Koumponupyemwie U/IK: OIIK-6.1 OIIK-6.2 OIIK-6.3

Tema 3.2. Ilpocpammmuas peanuzayusi NOIYYUCTEHHBIX AN2OPUMMOE HA A3bIKE GbICOKO2O YPOBHS
dopma KOHTPOJIs/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kak Ha3bIBaeTCs y3es Ha BEpXHEM YpOBHE JepeBa?
2. MaccuB OTHOCUTCS K CTaTUYECKOMY THITY, €CIIH. ..
3. C nomouipio Kakoro COOTHOILEHUs onpeaesstorcs Yucina Gudonauyn?
4. Kak Ha3bIBatOTCS y3J1bI 00JIe€ BRICOKOTO YPOBHSI MO0 OTHOIIIEHUIO K HUKHEMY ?
5. B uem u3mepsieTcst Bpemst paboTbl anroputma’?
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6. HazoBute camblii mpocToit crioco6 ooxona nepesa’?

Pazoen 4. Anzopummer copmupoexu
Koumponupyemwie H/IK: OIIK-6.1 OIIK-6.2 OIIK-6.3

Tema 4.2. IIpoepammuas peanuzayus ai2opummos COpmupo6KU Ha A3blKe 6blCOKO20 YPOBHS
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. UmeHHO 3TOT AJITOpUTM MMPOU3BOAUTCA TOOYCPCOAHO: CHadalla CJICBA HaAIIpaBO, IMMOTOM
CIIpaBa HAJICBO U TaK A0 3aBCPUICHUA COPTUPOBKHU.

2. Yro Takoe pazpexeHHas MaTpuna’?

3. Kakoii THm aNTOPUTMHYECKOM CTPYKTYphl HEOOXOIMMO TNPUMEHHTh, €CIHU
MOCJIEIOBATEIHLHOCTH KOMaH/1 BBITIOMHSAETCS WJIM HE BBITIOJIHAETCS B 3aBUCUMOCTH OT YCJIOBHS?

4. IMeHHO mpH 3TOM AJITOPUTME MACCUB JEIUTCS Ha JABE YAaCTH, IMOCIIE YETro I KOKIOU U3
HUX OH PEKYPCHBHO BBI3BIBACT CaM Ce€OsI ISl UX COPTHPOBKH.

5. Ilepeuncnure CBOMCTBA AJITOpUTMA

Pas3zoen 5. Anzopummot noucka
Konmponupyemwie H/IK: OIIK-6.1 OIIK-6.2 OIIK-6.3

Tema 5.2. Ilpoepammuas peanuzayus aneopummos noUcKa Ha A3vlKe blCOKO20 YPOBHSL
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. VMeHHO 3TOT ajropuT™M NPUMEHSAETCS K CTPYKTYPHBIM JaHHBIM, B KOTOPBIX HET
BO3MOXKHOCTH 3aIPOCTO NEPENPBHITHYTh U3 OJHOM YaCTH KOJUIEKIIUH B IPYTYIO.

2. IMEHHO 3TOT aJTOPUTM MCIOJIB3YET CTPATErHIO0 «pa3lieisiii W BIACTBYW» ISl TMOMCKa
AIIEMEHTOB C HEOOXOAMMBIM 3HAYEHHWEM B KOJUIEKIIMHM C MOMOINbIO psnoB PuOOHau4H, MPU 3TOM
pa3enuB KOJUIEKIMIO Ha HE paBHbIC YaCTH.

3. DTOT aJrOopuTM HCHOJIb3yEeT 3aKOHOMEPHOCTb, YTO MAKCHUMAJbHBIM M MHHHMMAJbHBIN
3JIEMEHT OTCOPTUPOBAHHOM KOJUIEKIMM (MaccuBa) pacIojiaraloTcs Ha €€ KOHIaX, YTO IO3BOJISET
Cpasy IPOBEPUTH CYLIECTBYET JIM AIEMEHT C TAKUM 3HAYEHUEM B HEW WIIM HET.

4. Kak Ha3bIBaeTCsl HAOOP BEPIIHH, CBsI3aHHBIN pedpamu?

5. OH ONUCHIBAaeT OTHOUICHHS MEXAY BepIIMHAMHM Oe3 yuyeTa UX HaIlpaBJICHHUH, TO €CTb
OTHOUICHHUSI MKy BEPUIMHAMU COEANHEHHBIMH peOpaMu — CHMMETPHYHBI

Pa3zoen 6. Komounamopnusie anzopummot
Konmponupyemwie H/IK: OIIK-6.1 OIIK-6.2 OIIK-6.3

Tema 6.2. Ilpoepammuas peanuzayusi KOMOUHAMOPHBIX ACOPUMMOB HA A3bIKE 8bICOKO20 YPOBHS
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. OH onuChIBaET OTHOIIECHUS MEXAY BEPIIMHAMU C YUYETOM HX HAlpaBJICHUS, U3-3a YETO ITH
BEPIINHBI MOTYT ObITh CAMMETPUYHO CBSI3aHBI MEXTy COO0M peOpamMu, Tak U HET.

2. OH MOXeT OBITh KaK OPHEHTHPOBAHHBIM, TaK M HEOPUCHTHUPOBAHHBIM M J100aBISET B
OTHOIICHHUS MEXIYy BEpUIMHAMH JOTIOJHUTENbHYI0 MH(OpMAlUio B BHAE HEKOTOPOTO HYHCIOBOTO
3HAYCHUSI.

3. DTOT ajaropuT™M HCHOJIB3YETCS AJs MOMCKa HaMKpaTyailliero myTH MEXAY BepLIIMHAMU
B3BELLICHHOTO rpada, a TakxKe I MOUCKa HAauKpaTyaiIlero myTH KO BCEM BEpUIMHAM U3 HaYaJbHOH,
C TeM OrpaHHYeHHEM, 4YTO BeC pedep, COCAMHSAIONMX BepIIMHBI rpada HE JOKeH OBITh
OTpHLIATEILHBIM.

dopma KOHTpoJIs1/o1eH0YHOE cpenicTBO: KoHTponbHas paboTa
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Bonpocsi/3ananus:
1. Jlornyeckue GpyHKIIUN

VYpoBenb A. Hanummre orndeckyio (GyHKLIHUIO, KOTOpasi ONMpEIeNsieT, BseTCs JIM NepeaHnHoe ei
YKCJIO COBEPILEHHBIM, TO €CTh, PABHO JIU OHO CYMME CBOUX JI€JIUTENEH, MEHBILIUX €0 CaMOoro.
VYposens B. Hanmimmre noruyeckyro QyHKIMIO, KOTOpast ONPEAEIseT, SIBISAIOTCS JIM JiBa MIepeJaHHbIe
el yrcia B3aMMHO NMPOCTHIMHU, TO €CTh, HE UMEIOIMMH OOLINX JAeTUTeNeH, Kpome 1.

2. Pexypcus
Ypoenr A. Hanummmre peKypcHBHYIO (QYHKIIMIO, KOTOpas pacKJIaIbIBA€T YHCIO Ha TMPOCTHIE
COMHO>KUTEJIH.
VYposens B. Jlano HarypambHoe unciio N. TpeOyeTcsi moayduTh W BBIBECTH Ha JKPaH KOJUYECTBO
BCEX BO3MOXKHBIX Pa3IMYHBIX CIIOCOOOB MPEICTaBICHHS 3TOTO YUCIA B BUAE CYMMbl HaTypaJIbHBIX
yucen (To ecth, | +2 u 2 + 1 — 3T0 OIMH | TOT K€ croco0 pasnokeHus uncia 3). Pemmure 3amady ¢
MOMOIIbIO PEKYPCUBHON (DYHKITHH.

3. [lepebop >rmeMeHTOB MaccuBa

YpoBenb A. 3amonHuTe MaccuB ciydailHbIMH uuciamMu B uHTepBasie [0, 100] u momcuuraiite

OTAENILHO Cpe/lHee 3HAauUEHUe BCEX AIEMEHTOB, KoTophle <50, U cpeHee 3HaueHue BCEX HIIEMEHTOB,

KoTOphIe >50.

VYpoBenb B. 3anonnute MaccuB u3 N 3JI€MEHTOB CIy4allHBIMU 4MciamMu B uHTepBasie [1, N] Tak,

9TOOBI B MACCUB 00s13aTEIILHO BOILIN Bee uncia oT 1 1o N (mocTpoiiTe cirydaitHyro IepecTaHOBKY ).
4. JInHEeHHbBIN MOUCK

VYpoBeHb A. 3anoaHUTE MacCUB ClydyallHbIMU uyMciaamu B uHtepsaie [0, 5]. Onpenenuts, ecTh 11 B
HEM 3JIEMEHTHI C OIMHAKOBBIMU 3HAYEHUSAMH, CTOSIIME PSAAOM.
VYposenps B. 3anonHure maccuB ciydaiiHbIMU uuciaMu. ONpenennuTh, €CTh JIM B HEM 3JIEMEHTHI C
OZIMHAKOBBIMH 3HAYECHUSIMH, HE 0053aTEIbHO CTOSILUE PSAIOM.

5. Ilonck MakCUMaabHOIO 2JIEMEHTa MAaCCHUBA

VYpoBeHb A. 3amoOJHUTE MAcCCUB CIyYalHBIMA YUCIAMU M HAUTH JBa MaKCUMAJbHBIX 3JIEMEHTA
MacCHBa U UX HOMeEpa.
VYposens B. BBenuTe MaccuB ¢ KilaBHAaTypbl U HaWauTe (32 OAMH MPOXOJ) KOJIWYECTBO AJIEMEHTOB,
MMEIOIINX MaKCUMAJIBHOE 3HAYEHUE.

6. ATropuTMBI 00pPaOOTKH MacCUBOB
VYpoenr A. B. 3anonHuTh MaccuB Clly4ailHBIMM YHUCJIAMH W BBINOJHUTH IUKIUYECKHM CIOBUT
3JIEMEHTOB MAaCcCHBA BIIPaBO HA 1 3JIEMEHT.
VYposens B. MaccuB umeeT 4eTHOE YKCIIO 3JIEMEHTOB. 3alOJHUTh MACCUB CIyYalHBIMU YHUCIAMU U
BBITIOJIHUTH PEBEPC OTJEIBHO B MEPBOM MOJIOBUHE U BTOPOM MOJIOBUHE.
VYposenp C. 3anoiaHUTh MAacCHUB cilydalHBIMM uyuciaMmu B uHTepBane [-100, 100] u mepecraBuTh
AIIEMEHTHI TaK, YTOOBI BCE TMIOJIOKUTENBHBIE JJIEMEHTHl CTOSJIM B Hayala MacchBa, a BCE
OTpHULIATEIbHBIE U HYJIU — B KOHIIE. BBIYUCINTE KOTHMYECTBO MOJTOKUTEIBHBIX HIEMEHTOB.

7. CoptupoBka. MeTox BeIOOpa
YpoBeHb A. MaccuB COAEPKUT YETHOE KOJIMYECTBO MEMEHTOB. Hamummure mporpammy, KoTopas
COpPTHpYET NEpPBYIO MOJOBHHY MaccHBa IO BO3PAaCTaHUIO, a BTOPYH — MO yObiBaHUIO. Kaknblii
JIEMEHT JI0JIKEH OCTaThCsl B «CBOEI) MOJIOBHUHE.
VYposens B. Hanmmure nporpaMmy, KoTopasi COpTUPYET MAacCUB M HAXOAUT KOJIMYECTBO PA3IMYHBIX
YHUCeN B HEM.

8. bricTpas copTrpoBKa

VYpoBeHb A. MaccuB COAEpKUT YETHOE KOJIMYECTBO 3eMeHTOB. Hamummre mporpammy, KoTopas
COPTUPYET IO BO3PACTAHMIO OTJEIBHO AJIEMEHTHI MEPBOM U BTOPOM MOJOBUH MaccuBa. Kaxabiii
ANIEMEHT JOJDKEH OCTAThCS B «CBOEH» MOJOBUHE. VICIONIB3YHTE aaropuT™ OBICTPOI COPTHPOBKH.
VYposens B. Hanmmure nporpaMmy, KOTopasi COpTUPYET MaCCUB U HAXOAUT KOJIMYECTBO PA3IIMYHBIX
qrces B HeM. Vcnosb3yiTe anropuT™ OBICTPOI COPTHPOBKH.

9. JIBOMYHBIN IIOUCK

YpoBeHb A. 3amoJIHUTh MACCUB CIIyYallHbIMM YHCIAMH W OTCOPTHUpOBaTh €ro. Bectu umcio X.
Hcnonb3ys NBOMYHBIA MOWUCK, ONMPEACNINTh, €CTh JIU B MaccuBe 4ucio, paBHoe X. Ilomcuurtarhb
KOJIMYECTBO CPABHEHU.
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VYpoBenb B. 3anosHUTh MAacCUB CilydyalHBIMM YHCIAMH W OTCOPTHpOBarTh ero. Bectu umcio X.
Wcnonp3yst IBOMYHBIHN MOUCK, ONPENEINTh, CKOJIBKO YHCEN, paBHBIX X, HAXOAUTCS B MacCUBE.

10. I[TocumBoOIBHAST 00pabOTKa CTPOK

VYpoBenb A. BBecTu ¢ ki1aBuaTypbsl CHMBOJIBHYIO CTPOKY U 3aMEHUTh B HEl Bce OYKBBHI «a» Ha «O» U
Bce OYKBBI «0» Ha «ay (3arjiaBHbIC Ha 3arIaBHBIC, CTPOYHBIC HA CTPOUYHBIE).

VYposens B. BBecTu ¢ ki1aBuaTypbl CUMBOJIBHYIO CTPOKY U OIIPENEIUTbH, CKOJIBKO B HEH cll0B. CII0BOM
CUUTAETCS TOCIIE0BATEIFHOCTH HEMPOOETbHBIX CHMBOJIOB, OTACNICHHAS C BYX CTOPOH MpoOeramMu
(unm crosimas ¢ kpato crpoku). CroBa MOTYT OBITH pa3lesieHbl HECKOJIBKUMU MpoOesaMu, B Havdase
U B KOHIIE CTPOKH TOXE MOTYT OBITh MPOOEIIBI.

Pazoen 7. Anzopummel na zpaghax
Koumponupyemwie U/IK: OIIK-6.1 OIIK-6.2 OIIK-6.3

Tema 7.2. IIpoepammuas peanuzayus anzcopummos Ha epagax
dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Yro siBNsieTCS KIFOYEBOM OCOOCHHOCTBIO JIBYCBSI3HOTO CITUCKA?
2. Kak o603Hauarorcst B rpaduuecKoM IPeICTaBICHUN Y3IIbI?

3. Wpes Kakoro ajropurMa 3akjlyaeTcs B HA3HAUYCHUM KOAOB IEPEMEHHON JJIMHBI
BXOJHBIMM CHMBOJIAMH, IJ€ JJIMHA KOAA 3aBUCUT OT YacTOThl IIOBTOPEHMsI COOTBETCTBYIOILETO
CUMBOJIA

4. Kakoii anropuT™M CcO3[aeT pEIICHWE 3aJa4d 110 4YacTsAM, TJ€ BCerma BbIOMpaeTcs
MaKCHMaJIbHO OYEBHJIHASI CJICAYIOIIAs YacTh, IPUBOAAIIAS K HEMEIJICHHOHN BhITO/1E?

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

1 cemecmp, 3auem
Koumponupyemwvie U/IK: OIIK-6.1 OIIK-6.2 OIIK-6.3
Bomnpocsei/3ananus:
1. IlomyuncieHHbIE AITOPUTMBbI
2. Cny4aiinble yucina. | eHepupoBaHie paBHOMEPHO PacpeAeICHHBIX CIIy4alHbIX YHCEN

3. JIuHeHbII KOHIPY HTHBIN METOA: BEIOOP MOIYIS, BHIOOP MHOKHTEIS, OTCHIIAA

4. Craructuyeckue kpurepuu. OCHOBHBIE KPUTEPHH MPOBEPKU CIIyYalHBIX HAOIIONCHUI.
OMnupuueckue kpurepuu. Teopernueckue kputepun. CrieKTpanbHbII KpUTEPUIL

5. HucneHHble pacnpeneneHus
6. CityyaitHbie BBIOOPKH U TIEPEMEIITMBAHUS

7. ApudmMernka 4Yucesl C IUIABAIOIICH TOYKON. BhIuncieHus ¢ OJHOKPATHOW TOYHOCTBIO.
TounocTe apupMETHYECKHX OMepaluii ¢ IUTaBalONIed TOYKOW. BBIUHCIGHHS ¢  yIBOCHHOM
TOYHOCTHIO. Pacnpenenenue yncen ¢ miaBaroei TOUKoi

8. HanbGonpmmii oOmuit nenurens. AHanu3 anroputMma EBkimna. PaznoxeHue Ha mpocThie
MHOXHTEN
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9. TlonmuHomuanbHas apudmeruka. JleneHue NOMMHOMOB. PasznokeHue MOITUHOMOB Ha
MHOXXUTENIN. Beluucienus creneHei. Beranciienue noJmHoMoB

10. Onepanuu co CTENEHHBIMU PSAIaMHU

11. O630p OCHOBHBIX METOJIOB COPTUPOBKH
12. BHyTpeHHsIs1 COPTUPOBKA

13. CopTrpoBKa MyTEM BCTABOK

14. OGmMeHHast COPTUPOBKA

15. Cetu copTUpOBKH

16. Utenue neHTH B 0OpaTHOM HampasiieHnd. OcHuupyromas coptupoBka. [Ipakruueckas
peanusalys CIusHUS Ha JIEHTaX

17. Aaroputm nocneaoBaTeaIbHOTO MOUCKa
18. Ilonck nmyTem cpaBHEHUS KIHOUEH

19. Tlouck B ynopsimoueHHOH Tabnuiie

20. CbanaHcUpOBaHHBIE 1EPEBbHS

21. CunbHOBETBAIMECS JEPEBbSI

22. Tlpencrasnenue rtpadoB. Ilomck B mmpuny. Ilouck B miyOuny. Tomomormueckas
COPTUPOBKA

23. MuHuManbHbIE TOKpBIBatOUIME NepeBbs. [locTpoeHne MUHUMAIBHOTO MOKPBHIBAIOIIETO
nepeBa

24. Anroputm Kpyckana

25. Kparyaiiiive nyTy u3 0OJHOW BEpIIMHbI

26. Kparuaiiiive nyTy u penaakcarnus

27. OrpaHnyeHus Ha pa3HOCTU U KpaTdaiiue myTu
28. MaremaTtuueckas UHIyKUIUS

29. TIpousBonsmye GyHKIUU

30. JIuueHHbIE 1 CBA3HBIE CITHCKU

Ne 000004299 Crpanuria 15 u3 18



31. OcHOBHbIE = MaTeMaTHYECKHE  CBOWCTBA  JIEPEBbEB:  CBOOOTHBIC  JIEPEBbS,
OpPHEHTUPO-BaHHBIE IEPEBb, JEMMa O OECKOHEYHOM JIepEeBE, IEPEUHUCIICHUE IEPEBbEB, JJTUHA Ty TH

32. JlepeBbs. IlpencrtaBieHue KOpHEBBIX JAepeBbeB. (O0xom OWHAPHBIX JIEPEBHEB.
[IpencraBieHue nepeBbEB B BUAE€ OMHAPHBIX JEPEBHEB

9. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

Ocnognas numepamypa
1. ATropuTMBI U CTPYKTYpPBI JaHHBIX: yueOHoe nocodue / B. B. Ileuenkun, A. B. Epmaxos, b. JI.

Qaiidens, . A. [lumMuHOB. - AJTOpUTMBI M CTPYKTYpbl HaHHbIX - CaparoB: CapaTOBCKHiA
roCylAapCTBEHHbIH TexHn4yeckuil yHuBepcuteT umeHu FO0.A. I'arapuna, Ob6C ACB, 2024. - 100 c. -
978-5-7433-3631-9. - Tekct: onektponnwrii // IPR SMART: [caiir]. - URL:

https://www.iprbookshop.ru/147701.html - Pexxum mocrtyma: mo nmoamnucke

2. Bupt H. Anroputmsl u ctpykTypsl gannsix / H. Bupt; nepeBog ®@. B. Tkaues. - Anroputmsl u
CTpYKTyphl naHHbIX - CaparoB: IIpodobpazoBanue, 2024. - 272 c. - 978-5-4488-0101-3. - TekcT:
snekTpoHHbI // [IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/145901.html - Pexum
JOCTYTIA: TI0 TIOMTUCKE

3. Xunenko B. II. CTpykTypsl AaHHBIX M aIrOpuTMbL: ydeOHOoe mocobue / B. 1. Xunenko. -
CtpykTypbl maHHBIX W anroputMel - HoBocubupck: HoBocuGupckuii rocynapcTBeHHBIH
TexHuueckuii yHuBepcuteT, 2016. - 64 c. - 978-5-7782-2958-7. - Tekct: snexrponusiii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/91540.html - Pexxum noctyma: mo moamnucke

4. Ocunos /1. JI. Metons! nporpammupoBanust: taboparopsiit npaktukyM / JI. JI. Ocunos, A. C.
[TaBnos. - CraBponois: CKDY, 2022. - 194 c. - Tekcr: anexrponHsli // M3natenscTBo Jlans: [caiT].
- URL: https://e.lanbook.com/book/386615 - Pexxum noctyna: mo moamucke

Jlononnumenvuas numepamypa

1. benmuk A. I. AnropuT™bl U CTPYKTYphl JaHHBIX: yuyeOHoe mocobme / A. I. bemuk, B. H.
[[pIraneHKo. - AJTOPUTMBI U CTPYKTYpPBI TaHHBIX - OMCK: OMCKHI TOCYIapCTBEHHbIA TEXHUYECKUN
yuuBepcutet, 2022. - 104 c. - 978-5-8149-3498-7. - Tekcrt: snexkrponHsiii / [PR SMART: [caiir]. -
URL: https://www.iprbookshop.ru/131186.html - Pexxum moctyma: mo moamnucke

2. Metiep b. THCTpyMEHTBI, allrTOPUTMBI U CTPYKTYPHI JIaHHBIX: yueOHOe mocobue / b. Metiep. -

NHCTpyMEHTBI, alropuTMbl W  CTPYKTYphl JaHHbIX - MockBa: HWHTepHET- YHUBEpPCUTET
Nudopmarmonnsix Texunomorumit (MHTYUT), Au Ilm Ap Memma, 2025. - 540 c. -
978-5-4497-0875-5. - Tekcr: onekrponnwiii // IPR ~ SMART: [caiir]. - URL:

https://www.iprbookshop.ru/146347.html - Pexxum nocTyma: 1mo moamnucke

3. TrokaueB H. A. C#. Aaroputmsl U CTPYKTYPHI TaHHBIX: yueOHOe mocobue s By3oB / H. A.
TrokaueB, B. I. XmebocTpoeB. - 6-¢ uzn., crep. - Cankr-IlerepOypr: Jlawp, 2023. - 232 c. -
978-5-507-47248-2. - Tekcr: osnekrponnbii // WsmarenbctBo Jlamp: [cait]. - URL:
https://e.lanbook.com/book/346067 - Pexxum noctymna: 1o MmoamnucKke

4. CratuBko P. Y. AnropuT™mbl U CTPYKTYpHI JaHHBIX: yueOHoe mocobue / P. V. CraruBko. -
AJITOPUTMBI U CTPYKTYpPHI TaHHBIX - benropoxa: benroponckuii rocy1apcTBEHHbIN TEXHOJIOTHUECKHI
yuuBepcuteT uM. B.I'. [llyxoBa, DbC ACB, 2020. - 79 c. - 2227-8397. - Tekcr: anekrponHsIii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/122943.html - Pexum goctyma: 1mo moamucke

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
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He ucnonb3yrores.

Pecypcor « Unmeprem»

1. https://www.elibrary.ru/ - HOb eLIBRARY

2. https://coderlessons.com/ - VYpoku mo mnporpammupoBanuio, DevOps u apyrum
IT-TrexHoNmorusam

3. http://pythontutor.com/ - Visualize code execution for Python, Java, C, C++, and JavaScript

4. https://rusneb.ru/ - HantmonanwsHas anekTponHas ouonuoreka (HOB)

5. https://www.elibrary.ru/ - HOb eLIBRARY

6. https://e.lanbook.com/ - DnexrponHas 6ubnroreynas cucrema "Jlanp"

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCHUIIUHE

Ilepeuenv npoepammnozo obecneueHus

(0obHo6GNEHUE NPOU3BOOUMCS NO Mepe NOSBLEHUS. HOBbIX 8ePCULL NPO2PAMMDbL)
1. QT Python;

2. Microsoft Office;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3zyercs.

9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
ABromaru3upoBaHHoe padouee mecto (APM) - 15 mT.
Jlocka HacTeHHas] OHORJIEMEHTHAS - 2 IIT.
[TpoekTtop - 1 mT.

CmemaHHbIN THIT
ABromaru3upoBaHHoe padouee mecto (APM) - 1 mT.
Jlocka HacTeHHas! OMHORJIEMEHTHAS - 2 IIT.
NHtepakTBHas MaHeN b - 1 mT.
[TpoekTtop - 1 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C nenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIITOTHATH JTOMAIIHHAE
paboThI O YKa3aHHBIM IPETONABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. J[ns
Ooilee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEAjaracTcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTepPHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TeMe.

CamocrosaTenbHass paboTa CTYIEHTOB OINHUCBHIBACTCS U PETYIUPYETCS  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUW, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoi cpene (QUOC) yHuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B AAANTUPOBAHHBIX K OTPAaHUYEHUSM 37I0POBBs (popMax (MHCHMEHHO WM YCTHO, B
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dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl WHBAIUIIOB M
JIMII C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMH 3/{OPOBBSI.

Pabodass mporpamMMa AMCIUIUIMHBI U1 WHBAJIUAOB U JIMI] C OIPAaHHYCHHBIMH BO3MOXXHOCTSIMH
37I0POBbSI pa3padaThIBaeTCsl MHANBUAYAIBHO C YI€TOM OCOOCHHOCTEH MCUXO(DU3UIECKOTO Pa3BUTHS,
WH/IMBUYATBHBIX BO3MOKHOCTEH M COCTOSIHUS 37I0POBBSI TAKMX O0YYaOIITIXCS.
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