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Pabouyto mporpaMmy cocTaBuiI:

CTapIINKA MPeroaaBaTelb HHCTUTYTA ITU(POBBIX TEXHOJIOTHMA Tpennna M.A.
(Oondicnocmy, yuernoe 36anue, cmenetsb, amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensenrt

(OovicHOCmb, yueHoe 36anue, cmenensb, @amunus 1.0.)

Pabouas nporpamma nucuuruinHbl coctaBieHa Ha ocHoBanun @I'OC BO u yuebHoro rurana
HAarpaBJICHUS TOATOTOBKU
09.03.04 ITporpamMMHasi HHKEHEPHS

Cpok neiicTBusl padoueii mporpaMMsbl AMcUMILIMHBI 10 «31» aBrycra 2031 r.

YTBEPXIEHO

Ha 3aceganuu nHcTuTyTa HUGPOBHIX TEXHOIOT UM

(mpotokou 3acenanus Ne 1 ot «05» centsiops 2025 r.).



1. LHeab ocBOeHUSI AUCHHUILINHBI

Lens oOCBOEGHMS ITUCHUIUIUHBI — YCBOEHHE NPUMEHSEMBIX B MPOrpaMMHUpPOBAHUM (U
uH(pOpMaTUKE) CTPYKTYp AAHHBIX, MX CHeUU(UKAIUK U peald3aliy, aJrOpUTMOB 0O0pabOTKH
JIAHHBIX U aHAJU3a 3TUX AITOPUTMOB, B3aUMOCBSI3b AITOPUTMOB U CTPYKTYP JAHHBIX.

2. Mecro nucuuiminabl B cTpykrype OIIOII BO

JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!
«OCHOBBI JTUCKPETHOM MaTEMaTHUKH U JIOTUKH», «AJTOPUTMBI U NMPOTPAMMUPOBAHUE HA OCHOBE
Pythony.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak

npeamecTByromniee: «MammHHoe 00ydeHHe U TITYOUHHBIN aHAJIU3 TaHHBIX.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyemMbie U

HNuagukaropbl
KOHTPOJIUpYeMble
JTOCTUKEHUS
KOMIIeTeHI[HH . [lnanupyemble pe3yJibTaThl 00yYeHHS
(ko 1 KOMIeTeH Ui
(Kol ¥ HAUMEHOBAHUE)
HaWMCHOBAHHE)
[TK-1: Cnocoben [1K-1.1 3naer nonstue | 3HaTh: OCHOBHBIE CTPYKTYPHI aJITOPUTMOB
(dhopManu3oBaTh U QJIITOPUTMa, METOJIbI (cmemoBaHue, BETBICHHE, ITUKI); METOJIBI
ITOPUTMHU3UPOBATH dbopmanuzanuu u dbopManuzanuu (IuarpaMmsbl MOTOKOB
3aa49u JIs CIIOCOOBI OIMHUCAHUS nmaHHbx, Use Case quarpaMMel ); HOTAIHH
pa3paboTku AJIITOPUTMOB JUTSL onTUcaHus (TICEBIOKO I, OJIOK-CXEMBI).
MIPOrPaMMHOTO YMeTh: JCKOMITO3UPOBATh 3a/1a4y Ha
obecrieyeHus no/3a/1a4ym.

BrnaneTs: HaBbIKaMH CO3/1aHUST TEXHHYECKOTO
3aJJaHMs Ha OCHOBE (hOPMATTM30BaHHBIX
TpeOoBaHUI.

[1K-1.2 Ymeer onucaTth | 3HaTh: KPUTEPUU OLIEHKU KauyecTBa

U IOCTPOUTH AITOPUTM | aIropUTMa (CI0KHOCTb, 3P (HEKTUBHOCTS).
3aJauu s pa3paboTKu | YMeTb: BBIOMPATh M OMHUCHIBATH
MIPOTPaMMHOTO ONTUMAITEHBIA AITOPHTM JIJISI PEIICHUS
obecrieueHus 3aJauu.

BrnaneTs: HaBBIKAMH MOJICITAPOBAHUS
OM3HEeC-TIPOLIECCOB U UX MEePeBo/ia B
QITOPUTMHYECKYIO hopMmy.

[1K-1.3 Bnaneer 3HaTh: TPUHIUIIBI HUCXO/SIIETO 1
HaBBIKaMH BOCXOJAIIETO MPOCKTUPOBAHMUSI.
ANrOpUTMU3ALINH, YMeTh: EpEeXOaUTh OT aIrOPUTMA K
MPOEKTUPOBAHUS U aApXUTEKTYPE U KOIY.

pa3paboTku Bnaners: HaBpikamu ucnons3oBanus UML
MPOrPaMMHOTO JUJISL IPOEKTUPOBAHUS M IPOTOTUITHPOBAHUS.

o0ecreueHus




4. CTPyKTYpa M cojiep:KaHue JUCUMIIMHBI AJITOPUTMBI U CTPYKTYPbI JaAHHBIX

®opMbI TEKYILLEro

Monayab B . HaumeHoBaHuMe TeM 3aHATHI Oo0nbem, HNHTepakTHB, KONTPOIH
yueOHOI . CemecTtp Bbanabl (HamMeHOBaHUe
(pa3znen) (yueoHoO¥ paGoThI) 4. 4.
padoThI OLIEHOYHOI'0
cpeacrsa)
Monyns 1. Jlex 1 Teopust c10)KHOCTH aJTOPUTMOB 5 2 —
Teopus
CII0)KHOCTH
AIITOPUTMOB
Monyns 2. Cp Pexypcust 1 peKypCUBHBIE allTOPUTMBI 5 40 6 - [TpoMexxyTOUHBII
PexypcuBHas Pemenue 3a1a4 Ha UCIIOJIB30BAHUE PEKYPCUBHBIX som _
06paboTka ATOPHTMOB 6 - Otuer o NpaKkTUIECKON
IepapXHIECKUX pabote 1
CIIHCKOB
Monyneb 3. TTouck | Cp CopTHPOBKA: OCHOBHBIC AITOPUTMBL. . 5 40 6 [TpoMexxyTOUHBII
1 COPTHUPOBKA. ANTOPUTMBI COPTUPOBKH MaCCHBOB. TecT
6 OTyeT no NpakTUYECKOn
pabote 2
Cp AJNTOPUTMBI TTOUCKA B TMHEHHBIX CTPYKTYypax. 5 40 6 [TIpomMexxyTouHBI
ANTOpUTMBI IOUCKA B TEKCTE. BUHAPHBIE IepeBbsl TONCKA. 6 OTHeT 110 MPAKTHIECKOM
(BST). CoanancupoBannsie (ABJI) nepesbs. pabore 3
Monyns 4. Cp JuHamMu4eckue CTPYKTYpbl JaHHBIX: OJITHOHAIIPABIICHHbIE 5 40 6 [TIpomMexxyTouHBI
JlMHAMHUYeCcKUe W JIByHaIpaBJICHHBIC CIIUCKH, OUepe/lb U CTEK, OMHapHEIE TecT
CTPYKTYpPBI ACPEBBL. 6 Ot4er 1Mo NpaKTUIECKOn
ITAHHBIX pa60Te 4
Monyns 5. Jlex2 O6xoxs! B rpagdax. O6xox B riryOuHy ¥ 00X0/ B HIMPHHY. 5 2 6
Teopus rpados. [ouck kparyaiimero myTH B B3BeleHHOM rpade. Ilonck
KpaTyauiiero myTH B B3BEHICHHOM Tpade. AITopuT™
MTOCTPOEHUS 3iiepoBa myTH. OCTOBHBIE IEPEBbSL.
MuHHMaIbHOE OCTOBHOE IepeBO: anroputMsel [Ipuma n
Kpyckana.
Cp Anroput™msl Ha rpagax 5 40 6 [TpoMexxyTOUHBII

TCCT




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monayab . HaumeHoBaHuMe TeM 3aHATHI Oo0nbem, HNHTepakTHB,
yueOHOI . CemecTtp Bbanabl (HamMeHOBaHUe
(pa3neur) (yuedHoli padoThI) 4. 4.
padoThI OLIEHOYHOI'0
cpeacrsa)
6 OT4YeT MO MPaKTUYECKON
[pabote 5
ITA IIpomexxyTouHas arTecTanus 5 0,35
Koutpons |Dx3amen 5 8,65 40 Uroroserit TecT
Hroro; 216 100

Cxema pacyera UTOroBOro 0a/1J1a: 0 HAKONHUTEJIbHOMY PEHTHHIY

Texymuit pedTuHr + Pe3ynbrat HTOroBoro recra




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHble TEXHOJOTHH: HH(OPMALIMOHHAS JIEKIIHAL.

CamocrosarenbHass paboTa oOyyaromuMXcst MpeaycMaTpuBaeT MOATOTOBKY K JBYM
TECTUPOBAHUSAM IPOMEXKYTOYHBIM IO OKOHYAHMIO M3y4€HHMs MaTepuaja [0  TeMaM:
Qg depeHraIbHOe U HHTETPAIbHOE HCUMCIICHUE U BBITIOIHEHUS 3aJJaHUI, TPOBEPSIEMBIX BPYUHYIO.

6. MeTonuyeckue yKa3aHus M0 OCBOEHHUIO TUCHUTIIUHBI.

6.1. Pexomenanmu no caMocTosiTe/IbHOM padore

JU1s1 yCIIenHoro ocBOeHus Kypcea «MaremaTuuecKuil aHaau3) Heo0X0AUMa CaMOCTOSATENIbHAsS
pabota. B Hacrosimee BpeMs akKTyalbHBIMH CTAHOBSITCS TpPeOOBaHUS K JIMYHBIM KayecTBaM
COBPEMEHHOI'0 00Y4aroLIerocss — yMEHUIO CAMOCTOATEIBHO MONOJIHATh U OOHOBIIATH 3HAHUS, BECTU
CaMOCTOSITENIBHBIA ~ MOUCK ~ HEOOXOAMMOTO0  Marepuaia, OBITh  TBOPUYECKOW  JMYHOCTHIO.
CamocTosTenbHyI0 padoTy 110 OCBOSHUIO TUCHMILIMHBI 00YYatOLMMCsl OCYIIECTBIISIIOT C [IOMOLIbIO
C MOMOUIBIO OCHOBHOW U JTOIIOJIHUTEIILHOM JINTEPATYphl, PEKOMEHIOBAHHOU JUIsl CAMOCTOSTEIbHON
paboThl, a TaKXkKe ¢ MOMOILIbI0 MPO(EeCcCHOHANBHBIX 0a3 JAHHBIX U MH(POPMALMOHHBIX CIIPABOYHBIX
cucteM. CamocTosTenbHas yueOHas 1€ATeIbHOCTh SBJSETCSI HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO
oOyuenus. MHorue mnpogeccuoHaIbHble HaBBIKH, CIOCOOHOCTh MBICIUTH M 0000IIaTh, JeNaTh
BBIBOJIbI U CTPOUTH CY)KJIEHUS, BBICTYNATh U CIYIIATh JPYTHUX, — BCE 3TO pa3BUBAETCS B Ipoliecce
CaMOCTOSITENIbHON PabOThl 00yYarOIIUXCSL.

6.3. PexoMeHn1anmu no noAroToBKe K 3K3aMeHy

[ToaroToBka K 3K3aMeHy CIOCOOCTBYET 3aKPEIJICHUIO, YIIIYOJCHHIO U 000OIECHUIO 3HAHUH,
MOJIy4aeMbIX, B Ipolecce 00ydeHHs, a TaKKe MPUMEHEHUIO UX K PEIICHHUIO MPAKTHYECKUX 3aJ1ad.
['oTOBsACH K 3K3aMeHy, 00yJaroIUNCs TUKBUIUPYET UMEIOLIMecs MpoOebl B 3HAHUAX, YIIyOuserT,
CUCTEMATHU3UPYET U YHIOPAJ0UMBaET CBOM 3HaHUs. Ha sx3ameHe oOydaromuiics 1eMOHCTPUPYET TO,
4TO OH NMpHOOpeI B mporecce 00y4eHus 10 KOHKPETHON y4eOHOH IUCIUIIIHHE.

Heo0OxonnMo opueHTHpOBaTh 00YYAIOIIKUXCS HA CHCTEMAaTUYECKYIO [TOATOTOBKY K 3aHITHUSIM B
TEYEHHE CEMECTpa, YTO I[I03BOJIMT MCIOJIb30BaTh BPEMS HSK3aMEHALMOHHOM CECCHM A
CHUCTEMAaTU3alu1 3HAHHM.

7. OneHo4yHbIe CpeacTBa

7.1. ITacnopT OLIeHOYHBIX CPEACTB

Cemecr Kox koHTpo1MpyemMoi KoMIeTeH U HaumeHoBaHue
p (WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
5 [1K-1 TectoBBIe 3agaHus

Bomnpocs! k sk3ameny
OT4eTsl 110 NpakTUYecKuM paboram 1-5

7.2. TunoBble 3aJaHUS WU MHbIE MATEPHUAJIbl, HEO0OX0AUMBbIE JJIfl TEKYILIEero KOHTPOJIs

7.2.1. Tunoble TECTOBbIE MATEPHAJIbI

Tunossie npuMepsl 3a1aHUI

Kaxkoii u3 NEPCUNCIICHHBIX TUIIOB JaHHBIX HEC ABJISACTCA TUIIOM JAaHHBIX B C++?
float
double
int
real

o O O O k&
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AJTOpUTM ITONAPHOTO CPABHEHMS 3JIEMEHTOB OJJHOMEPHOT'O MAaCCHBA HA3bIBACTC:
nMpamMuJaibHasi COpPTUPOBKA
COPTHPOBKA METOJIOM IPOCTOTO BHIOOpa
COPTUPOBKA METOJOM MPOCTOr0 BKIIFOUEHHS
COPTUPOBKA METOJIOM «ITy3bIPbKa»

AJ'IFOpI/ITM IMOCJICA0BATCIILPHOTO ITIOMEIICHHUA 3JIEMCHTA MaCCHUBAa B OTCOPTHUPOBAHHYIO YaCTh B
COOTBETCTBUH C KIIFOYOM COPTHUPOBKH HA3bIBACTCS:

nupamMuiaigbHas COPTUPOBKA

COPTUPOBKA METOIOM IIPOCTOTO BBIOOpA
COpPTUPOBKA METO/I0M IPOCTOI'0 BKJIFOUEHUS
COPTUPOBKA METOJ/IOM «I1y3bIpbKa

AJ'IFOpI/ITM IIOCJIICAOBATCIIBHOI'O oO0MeHa MUHUMAaJILHOT'O U IIEPBOro 3JICMCHTOB
H€0TCOpTI/IpOBaHHOI71 JaCcTu MaCCHuBa HAa3bIBACTCA:

nMpamMuJaibHasi COPTUPOBKA

COpPTUPOBKA METOJIOM MPOCTOr0 BEIOOPA
COPTUPOBKA METOJOM MPOCTOr0 BKIIFOUECHHS
COPTUPOBKA METOJIOM «ITY3bIPHKa»

YkaxuTe 00111e KPUTEPUH OLIEHKH aJITOPUTMOB COPTUPOBKH (2 KpUTEpHs):
O Bujg anropuT™Ma COPTUPOBKH
O cxopocTh paboOThI AJITOPUTMA COPTUPOBKH
O peanuzanust Ha KOHKPETHOM SI3bIKE TIPOTPAMMHUPOBAHUS
O Bpemst pabOTHI B JTYUIIEM U XY/AILIEM CITy4asx

JluHamuueckas CTpyKTypa JaHHBIX XapaKTepU3yeTcsl TEM, 4TO (BbIOpaTh 2 mapamerpa):
O ona He nMeeT UMEHU
O eii BeIgENSICTCS MAMSTh B IPOLIECCE BBHITIOJIHEHHS TIPOTPAMMBI
O paGoraeT TOJBKO ¢ MAaCCUBaMHU
O He TpeOyeT MOMOTHUTENLHON MTaMsITH

VYKaxuTe HeI0CTaTOK CBA3HOT'O MPE/ICTaBIEHUs TaHHbBIX (0OpallieHue K TaHHBIM yepes
yKa3arein).

pa3Mep CTPYKTYphl OTPAaHUIUBAETCS TOJIBKO JIOCTYITHBIM 00bEMOM MAIIMHHOW MTaMSATH

IMpu UBMCHCHUU JIOTUYECKOM MOCICAOBATCIIBHOCTU 3JICMCHTOB CTPYKTYPEIL Tpe6yeTc;1 HC
NEPEMCIICHUC JaHHBIX B IMaMATH, a TOJIBKO KOPPEKIUA YKaSaTeHefI

00JbI11ast THOKOCTh CTPYKTYPHI
JIOCTYTI K 3JIEMEHTaM CBSI3HOU CTPYKTYPBI MOKET ObITh MeHEe Y(PPEKTUBHBIM 110 BpEMEHU

AnropuT™m BbruuciieHus 3HaueHus GpyHkiuu F(n), rae n — HaTypajibHOE YuCIIo, 3a/1aH
cnenyromumu cootHomenusmu: F(1) =1, F(2) =1, F(n) =F(n—1) * n — 2 * F(n-2), npu n >2.
Yemy paBHo 3HaueHue Gpyukuuu F(6)? B omseeme 3anuwume moabko HamypaibHoe Yucio.



9.  Hmxe Ha s3pike nporpammupoBanus C++3ammcan pexypcuBHbIM anroput™m F. YUemy Oyzper
paBHa CyMMa BCEX 4HMCEJ, HAlCYaTaHHBIX Ha JKpaHe INpH BBIIONHEHUH Bbi3oBa F(1)?
void F(int n)
f
L
cout<<<n;
if(n<5){
F(n+1):
F(n + 3):

}

10. [lana maTpuiia CMEKHOCTH HeopueHTrpoBanHoro rpada G(V, E).

l 2 l 3 { 516 I 7
] 0 | 0 0 0 0 0
211 0 1 1 1 1 0

3|0

[Tpu 06x0xe rpada B MIMPUHY CO CTAPTOBOI BEPLINHBI 2 MOPsIIOK 00xo1a Oyner
CIIEIYIOIIHM:

Kpurepun oueHKH 32 IPONJIEHHBIN TECT 110 TEMaM MOJIYJIS:

e 6 0anIoB BBICTABISIETCS CTYEHTY, €CIIU OH OTBETHII IpaBuibHO Ha 50-100 Bompocos;
e (0 0amioB BBICTABISAETCS CTYJEHTY, €CIIM OH OTBETHJI IpaBUIbHO Ha 0-49 BOIpoCoB.

7.2.2. llpumep nNpaKkTH4YecKoil padoThl

IIpakTuyeckas padora 1. «Pexypcusi 1 peKypcUBHbIE AJTOPUTMBbI»

Ilenp pabdoThl: M3y4UTh OCHOBHBIE TOHATHUS, CBSI3aHHBIE C PEKYPCHUEN M PEKYPCUBHBIMU
IrOpUTMaMH, HAYYUTCS IPUMEHSTh PEKYPCUBHBIE aJITOPUTMBI IIPU PELICHUH 3a/1a4.

BeinonHuTh cnenyronme 3a1a4u ¢ UCIOJIb30BaHUEM PEKYPCUBHBIX (QYHKIIUI.

1. Jano HatypanbHOe yucio n. BeiBeauTe Bce ero mudpsl.

2. Jano HaTypanbHoe uncio n. Haiitu cymmy nudp naHHoro ducia.

3. Jlano HaTypaJbHOE YKCIIO N. 3arucaTh €ro B 00paTHOM MOPSIIKE.

4. Jlana mocnenoBaTeNbHOCTh HATYpadbHBIX 4YHced (OJHO YHCIO B CTpPOKe),

3aBepiaromascs yncioM 0. BeiBeaute Bce HeueTHbIE YnCiIa U3 3TOM MOCIEeI0BaTEIbHOCTH, COXPaHss
UX MOPSAJIOK.

IIpakTyeckas padora Ne 2 «AJITOPUTMBI COPTHPOBKH MACCHBOB)

Henab padoThI: M3y4yuTh OCHOBHBIE AITOPUTMBI COPTHPOBKH; MPOBECTH CPABHUTEIBHBIN
AQHAJIN3 Pa3JINYHbIX aJITOPUTMOB COPTHUPOBKH.

3ananue:

1. N3yuuTh METOJbI COPTUPOBKH: BKIIIOUEHHEM; BbIOOpOM; oomenoMm; Lllemna;Xoapa;
nmupamMugajibHasd.

2. PeanuzoBats MeTOnpl copTUpoBKU. IIpoananu3upoBaTh BpeMs, 3aTpauyuBaeMoe Ha
Ka)K}IBIfI METOJ COPTUPOBKHU IIPU OAWMHAKOBOM KOJIHMYCCTBE H3MepeHI/II>'I (KOHquCTBe DJIEMEHTOB B
MacCHUBeE).

IIpakTyeckas padora Ne 3 «AJIrOPpUTMBI NOKUCKA B JTHHEHHBIX CTPYKTYpPax»



Ileap padoThI: M3yYUTh OCHOBHBIE AJTOPUTMBI ITOMCKA; IIPOBECTH CPaBHUTEIIbHBIN aHAINU3
Pa3JIMYHBIX AJITOPUTMOB I1OMCKA.

3amanmue:
1. W3yunThb anropuTMel HOUcCKa:

® B HEYNOPSI0YEHHOM MAaCcCUBE: JIMHEHHBII; ObICTPBIA JTHHEHHBIH.

® B yNOPSAJ0YCHHOM MAacCHBE: OBICTPHI; OMHAPHBIN; OJIOUHBIA..

2. Peanu3oBaTh anropuTMel Mmoucka B OXHOM (ailie B BUAE OTAEIBHBIX MOANPOrPAMM
(pyHKIHI).
3. [Ipoananu3upoBaTh, Ha KaKOW WTEpAllMU NPH PA3HBIX AJITOPUTMax MOWCKa OBLIO HAWIEHO

HNCKOMOC YHUCJIO.

IpakTuyeckas padora Ne 4«/IlnHaMuvYecKkre CTPYKTYPbI JAHHBIX»

Leab padoThl: U3y4UTh MOHATHUS, KIaCCU(DUKALNIO U OOBSBICHHE JUHAMUYECKUX CTPYKTYP
JAHHBIX, OCOOCHHOCTH JIOCTYIa K JAaHHBIM U PaboTy C MaMsThiO, HAYYUTHCS PEIIaTh 3aJa4ddl C
MCIIOJIb30BAHUEM JUHAMUYECKUX CTPYKTYpP JAHHBIX.
3aganue:

Omnucats ctpyktypy ¢ umeneM STUDENT, conepikaryto cienyromue noss: GaMuians 1 HHULHUAIBL;
HOMED TPYIIIBI, YCTIEBAEMOCTh (MAaCCUB U3 TISITH 3JIeMeHTOB). Hamnucats mporpaMmy, BHITOTHSIOILYIO
clenyrlne qeHCTBUS:

e BBOJ| JIaHHBIX B OJHOCBS3HBIA WJIM JBYCBS3HBIA CIUCOK, OMHAPHOE JEPEBO, COCTOSIIUN W3
necsatu ctpykryp tuna STUDENT; 3anucu nomkHbI OBITH YHOPSIOYEHBI MO BO3PACTAHMIO
HOMEpa IPYIIIIbI;

e BBIBOJ Ha AMCIUICH daMuiIMii 1 HOMEPOB TPYII sl BCeX OOYYarOIIMUXCS, BKIIOYCHHBIX B
MacCCHUB, €ClU cpeHui 0amt oOyuatomerocs 6ombiie 4.0;

e eCJIM TaKUX OOYYaIOUINXCs HET, BBIBECTU COOTBETCTBYIOIEE COOOIIECHHE.

IIpakTyeckas padora Ne S

Ieap padoThl: U3yYUTh OCHOBHBIE aIrOPUTMBI 00X0Ja rpada U HaAydUThCs pellaTh 3aJa4u
0o0xoza rpada Ha OCHOBE MTOMCKA B IIMPHUHY U TIOUCKA B TIIYyOUHY.

3ananmne:

1. Peanusyiite nporpammy, B KOTOpPOW BBINOJHSAETCS alIrOpUTM 00XoJa rpada Ha OCHOBE
MOMCKA B IITyOuHY.

2. Peanusyiite mporpaMmy, B KOTOPOW BBINOJHSETCS ITOPUTM 00Xoja rpada Ha OCHOBE
MOKCKA B IIUPHUHY.

3. Ucnonw3yiite 00x0/ rpada B IUPHUHY AJIS ONpeeSICHHUs BCEX BEpIINH rpada, HaXOAsIIXCs
Ha (UKCHPOBAHHOM PacCTOSIHUM d OT JAHHOHN BEPUINHBI.

4. PeanusyiiTe mporpaMMy, B KOTOpPOM BBINOJHAIOTCS aJIrOpUTM JIEMKCTpBl M aJrOpUTM
dnonaa.

5. Peanu3oBatk mporpaMmy, B KOTOPOH ONpeieNsieTcss MUHUMAJIbHOE OCTOBHOE JIepeBo rpada.

TpeGoBanus k opopMICHUIO
PaboTa BBIMOMHSAETCS COTJIACHO METOAWYECKUM YKazaHusM. [lo kaxmoil pabote coszmaercs
otyet. OTuer opopmisieTcs u craercs B HUPpoBoM Bujae. OTYET COACPKHUT:
—  TUTYJIbHBIN JIHCT (Ha3BaHUE By3a, Kadeapsl, HANMEHOBaHNUE PaOOThI, CBEIEHHUS O
obyuaroremcs (OPUO, rpynma), cBeneHusI O IPENo1aBaTeNsiX;
—  LIeJb BBINOJHEHUS paboThl, OJIOK-CXeMa, TEKCT KOJia, UTOI'H paboThl B BUJIE
CKPHUHILIOTOB.

IIpoueaypa oueHuBaHUsA
[IpakTuueckoid  paboTa  BBITOJNHSETCS, €€  pabOTOCIOCOOHOCTH  JIEMOHCTPUPYETCS
npernojaBaresnto, ohopmisercs oryer no padore. Ilo oryery mpoBoauTcs 3ammra: o0ydaromuics



OTBEUAET HA KOHTPOJBbHBIE BOMPOCH MPAKTHUUECKON paboThl (HE MEHee ABYX) W Ha BOIPOCHI IO
MIPOIIECCY BHITIOJHEHHS paboThl (MHTEpdEic mporpaMmMbl U e€ G YHKIIHH ).

Kpurepun oneHk# 3a 0TYETHI O MPAKTUUYECKUM paboTaMm:

6 OaJIOB — 33]aHKE BHITIONHEHO B MOJIHOM 00bEMe Oe3 3aMevaHmit

5 6aiI0B — 3a7jaHKE BHITIOJHEHO B MOJIHOM 00bEMeE, MPUCYTCTBYIOT 3aMEYaHUs
4 GaioB — 3aJaHue BBIIOJHEHO B 00béMe 70%, 3aMeuaHuii HET.

3 6aiioB — 3a7jaHKe BBHIOJIHEHO B 00bEMe 70%, MpUCYTCTBYIOT 3aMeUYaHUsI.

2 OaJia - 3aJaHUE BBITOJIHEHO B 00bEMe MeHee 50%, 3amedyaHuii HeT.

1 Gayn — 3ajaHue BBINIOJIIHEHO B 00bEMe MeHee 50%, MPUCYTCTBYIOT 3aMEUaHHUS.
0 GayToB — 3ajaHUE HE BHITIOJTHEHO.

KoMmmjiekT 3aJaHUH JJIs1 ATOTOBOI'0 TECTAa

3amaume Ne 1
Buibepume ooun npasunvusiii eapuanm omeema.

W3 npuBeieHHBIX YTBEPKIACHUN

a) Tumel apryMeHTOB B BbI30BE ()YHKIIUU JIOJKHBI OBITH COTJIACOBAHBI C TUIIAMHU
COOTBETCTBYIOIIMX MAaPaMETPOB B CIMCKE MMapaMeTPOB MPOTOTHIIA (PYHKIIHH.

0) B oneparope BriOOpa switch nomkHa ObITh MeTKa default.

a) BEPHO TOJIBKO a

0) BepHO TOJIBKO O

B) BEpPHbI U a, U O

) 00a yTBEpXKIEHUS JIOKHBI
[TpaBUIIBHBII OTBET: T)

3ananue No 2
Buvibepume ooun npasunvhusiii omsem.

ANTOpPUTM ITONAPHOT0 CPAaBHEHUS 3JIEMEHTOB OJJHOMEPHOI'O MacCHBa Ha3bIBACTCH:
a) MUpaMuaIbHas COPTUPOBKA
0) cCOpTHUpPOBKA METOJIOM ITPOCTOTO BHIOOpA
B) COPTHUPOBKA METOJIOM IPOCTOT0 BKIIIOUEHUS
') COPTUPOBKA METOJOM «ITY3bIPbKa»
[TpaBUIIBHBII OTBET: T)

Saganue Ne 3
Buvibepume ooun npasunvhusiii omseem.

AJ'IFOpI/ITM MOCJICAOBATCIIBHOTO ITIOMCIICHHUA 3JICMCHTA MACCUBA B OTCOPTUPOBAHHYIO YaCTh B
COOTBETCTBUH C KIIFOYOM COPTHUPOBKHU HA3BIBACTCA:

a) MUpamMyuIaIbHask COPTUPOBKA

0) cOpTUPOBKAa METOZIOM IPOCTOT0 BHIOOpPA

B) COPTUPOBKA METO/IOM MPOCTOTO BKIFOUCHUS

I') COPTUPOBKA METOJIOM «ITy3BIPbKa»
[IpaBUIBHBII OTBET: B)



3ananue Ne 4

Buvibepume Heckonbko npasuibHblX 6apuanmos omeemad.
VYxaxure o0Ire KpUTEPUN OLEHKH aJITOPUTMOB COPTUPOBKH:
a) BUJI ITOPUTMA COPTUPOBKHU

0) cKOpOCTh pabOTHI AITOPUTMA COPTUPOBKU

B) peanu3aiis Ha KOHKPETHOM f3bIKE MPOrpaMMUPOBAHUS

') BpeMs paOOoThI B JIyYIIEM U XYALIEM CIy4asx

[IpaBunbHEI OTBET: 0), T)

3aganue Ne 5
Buvlbepume ooun npasunvhwlii 6apuanm omeema.

ANTOpUTM BHYTPEHHEH COPTUPOBKH, OCHOBAHHBINM HA CPABHEHUHU U MIEPEMEIICHUN [1ap 3HAUEHUH,
PacMoIOXKEHHBIX CHaYaa JOCTaTOYHO JAJIEKO APYT OT ApYra B yHOPSAOYMBAEMOM HAOOpE TaHHBIX,
C JAJIBHEUIIINM COKPAIEHUEM PACCTOSIHUM MEXIYy HUMH, HAa3bIBACTCS:

a) COPTUPOBKA METOOM «I1Y3bIPbKa»

0) OuHapHasi COpTUPOBKa

B) COPTHPOBKaA Xo0apa

r) coptupoBkoii [1lenna

[TpaBUIIBbHBII OTBET: T)

3ananue Ne 6

laiime pazeeprymuwiii omeem.
CdopmynupyiiTe OCHOBHBIE CBOWCTBA, KOTOPBIMU 00JIa/1a€T aJITOPUTM.
[TpaBUIIBbHBII OTBET:
1. pe3ynbTaTHBHOCTH.

2. TUCKPETHOCTh

3. I€TepMUHUPOBAHHOCTD
4. MaccoOBOCTb

5. MOHATHOCTH

3ananue Ne 7
aiime pazeeprymuiii omeem.
CdopmynupyiiTe OCHOBHBIE Talbl PEIICHUS 33/1a4H [T0CIIe10BaTEIbHO.
IIpaBUIBHBIN OTBET:
1. Obmias hopMynupoBKa 3a4a4H.
2. Marematuueckasi GOpMyIUPOBKA 33/1a4H.
3. Beibop MeToa perieHusl.
4. CocraBieHue aNropuTMa PEeIICHUs.
5. CocraBiieHne U OTiIaiKa MPOrpaMMBbl.
6. TecTupoBaHue NPOrpPaMMBI.
7. PerieHne MoCcTaBIEHHON 3a/1a4M U ITPEICTABICHUE PE3YIbTATOB.

3aganue Ne 8

aiime pazeeprymuwiii omeem.

UTo Ha3bIBa€TCs CTPYKTYPOM.

[IpaBunbHBI OTBET: HAOOP UMEHOBAHHBIX KOMIIOHEHT Pa3HOTO THIIA, O0BEIUHEHHBIX OOIINM
MMEHEM.

3aganue Ne 9
aiime pazeepuymuwiii omeem.



Kakast cTpykTypa Ha3bIBaeTCs OYEPEIbIO.

[IpaBuiIbHBII OTBET: JIMHEHHO YHOPSAOYEHHbIH HAOOp CilenyroIlux Apyr 3a APYyrom
KOMIIOHEHT, JTOCTYI K 3JIEMEHTaM OCYLIECTBIIIETCSA CIEAYIOIUM O00pa3oM: HOBBIE KOMIIOHEHTBI
MOTYT J00aBIATHCS TOJBKO B XBOCT M 3HAUEHUS KOMIIOHEHT MOTYT YHUTAThCS TOJBKO B MOPSAKE
CJIEIOBaHMS OT TOJIOBBI K XBOCTY.

3ananue Ne 10

aiime pazeeprymuwiii omeem.

Uto Ha3bIBaeTCS PEKYPCUBHBIM aJITOPUTMOM.

[TpaBuIIbHBII OTBET: B f3BIKAX MPOTPAMMHPOBAHUS PEKYpPCHBHON Ha3bIBaeTCs (YHKIIHS,
KOTOpas oOpaiaercs cama K cede.

7.3. OIIeHO‘lHLIe cpeacrea A l'[pOMe)KyTO‘lHOﬁ aTTeCTallum 10 UTOoraMm OCBOCHHUSA

JAUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 3

Ne

w/n Bomnpocsl k 3K3amMeny
1. CTpyKTypbl: Ha3HauU€HHE, ONMCAHKUE B IPOrpaMMe, IPUHIIMIT PaOOThI C TAHHBIMH.
2. CTpyKTypUpOBaHHbIE TUIIBI JaHHBIX: KJIacCU(UKaLKs, HA3HaYEHHE, 00J1aCTh TPUMEHEHHUS.
3. VYkaszaTtenu u 1uHaMu4ecKasi aMsiTh.
4. Ynopsnouenue MaccuBa. Pa3HOBUIHOCTH COPTUPOBKU: METOJT ITy3bIPbKA.
0. bricTpas coptupoBka. Monudukanum aaropurMma.
6. Copruposka metoq lenna.
7. CoptupoBKka METOJ AepeBa.
8. CniocoObl BBIYMCIIEHUS] PEKYPPEHTHBIX OTHOIIEHUH.
0. Jluneiinbie ciucku. OcHOBHBIE onepaiuu. [IpeacraBnenue u peaan3aims.
10. | Creku. OcHOBHBIC oneparuu. [IpeacTaBieHue u pean3aims.
11. | CoprupoBka. [ToctaHOBKa 3a7au, OCHOBHBIE OIIpPEECIICHUSL.
12. | Knaccuduxanus anropuTMoB COPTHPOBKH.
13. | CoptupoBka oreHKa 3PPEKTHBHOCTH.
14. | CopTupoBKa OJICUETOM pacupeieneHns (Ha MacCuBax U Ha CIIUCKAX).
15. ITonck B mrHEHOM TaOIHMIIE: TTOCIIEN0OBATEILHBINA ITOUCK.
16. | Ilouck B nuHENHOM TabaMIle: OUHAPHBIN MOUCK.
17. | Ilouck B nuHEWHHON TabaMIle: MHTEPIIOIALUOHHBINA TTOUCK.
18. | CriocoObI BEIYUCIICHHS PEKYPPEHTHBIX OTHOIIICHHA.
19. | Jluneitabie cimcku. OcHOBHBIC orepariuu. [IpecraBieHue u pearn3aims.
20. | Creku. OcHOBHBIC omieparuu. [IpeacTaBieHue u pearn3aims.
21. | CoptupoBka. [TocraHOBKa 33a/1auu, OCHOBHBIE OTIpE/IEICHUSI.
22. | Knaccuduxariyst anropuTMOB COPTUPOBKH.
23. | CoprupoBka oreHka 3 (heKTHBHOCTH.
24. | CopTHpOBKa MOICYETOM pacIpe/iesieHus (Ha MacCUBaX M Ha CIHCKaXx).
25. | Ilouck B IMHEHHOM TabmuIle: MOCIe10BATEIbHBII MOKCK.
26. | Ilouck B MuHEHHOM TabnuIe: OMHAPHBII MOKCK.




27.

[Touck B mUHEHHON Ta0IUIEe: UHTEPIIONSIIMOHHBIN TOUCK.

28. | Ykaszarenu v AMHAMHYECKAs MaMSTh.

29. | CTpyKTypbl: HA3HaYECHUE, ONMCAHUE B IPOTpaMMe, IPUHIUI PabOThI ¢ JaHHBIMHU.
30. | YnopsnouyeHue maccuBa. Pa3HOBUAHOCTH COPTUPOBKU: METOJ Iy3bIpbKa
31. | Ynopsnoyenue maccuBa. Pa3HOBUAHOCTH COPTUPOBKH: METOJ IepeBa

32. | Ynopsinoyenue MaccuBa. Pa3HOBUAHOCTH COPTUPOBKU: OBICTpasi COPTUPOBKA
33. | Ymopsnouenue maccuBa. PasHoBumHocTH copTupoBku: mero Lllemna.

34. | ANroput™m LUMKIMYECKUH C IPELyCIOBUEM

35. MeTtoabl ONTUMH3AINAHN [IOMCKA

36. | Henunelinbie cBs3aHHBIC CTPYKTYPHI. JlepeBbs.

37. | OcHOBHBIC OTIEpaIiH C IePEBbIMU

38. | [Touck mo nepeBy ¢ yaaneHueM

39. | [louck no 6uHapHOMY JIepeBY CO BCTaBKOM

40. | AJNropuTM LUMKJINYECKUH C TOCTYCIOBHEM

41. | AJNroput™ LUKINYECKUH C TapaMeTpoM

42. | PexypcuBHBIE QYHKIIUT

43. | OCHOBHBIE aNITOPUTMHYECKUE KOHCTPYKIIMH CTPYKTYPHOTO MPOTPaMMHPOBAHUS
44. | Tlpencrasienue rpad)oB. AITOpUTMBI Ha Tpadax.

45. | O6xon B riyOuHY U 00XO0J1 B IIUPUHY.

46. | Ilouck kpaT4aiiiero myTd B HE B3BELIEHHOM Tpade.

A7. | BblaeneHre KOMIIOHEHT CHIIBHOW CBSI3HOCTU B OPUEHTHUPOBAHHOM rpade.
48. | Ilyru B rpade. KpaTuaiimme myTH.

49. | Anroputmsl Jleliketpsl 1 Duoiina.

50. | AnroputMm JleHKCTphl Ui pa3peskeHHBIX TpadoB.

51. | MuHuManeHOE OCTOBHOE JiepeBo: anroputmsl [lpuma u Kpyckana.

52. | BeigeneHne KOMIIOHEHT CHIIBHOW CBSI3HOCTH B OPHEHTHPOBAHHOM Tpade.
53. | BBenenue B TuHaAMHYECKOE TIPOTPAMMHUPOBAHHE.

54. | Pemenue 3ajau ¢ MOMOIIBIO METOJ]a TUHAMUYECKOTO IIPOTrPAMMHUPOBAHMSL.
55. | MaccoBas U MHIUBUAyallbHAas 3a/1a4H.

56. | CI0XXHOCTb QITOPUTMA M KOAUPOBAHNE BXOIHBIX U BBIXOHBIX JTAHHBIX.
57. | [lonnHOMuUanbHbBIE ANTOPUTMBI U Ki1acc P.

58. | HenmerepmuHHpOBaHHBIE aTOPUTMBI U Kitacc NP.

59. | [lonmuHomuanbHas npeoOpa3yeMoCcTh 3a/1ad.

60. | NP-tpyanbie u NP-nonnble 3a1a4m.

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
NpoBeeHuUs!
Cemectp . Kpurtepuu u HOpMBI OLIEHKHU
MPOMeKYTOYHOM
aTTecTaluu
5 DKk3aMeH «OTIIMYHO» peituHTOBBINA 62t 85-100

«XOpOILO» peitunroBslii 6am 70-84

«YIOBJICTBOPUTEIBLHO» | PEHTUHTOBBIN Oayt 55-69

«HEYJIOBJIETBOPUTEILHOY» | PEUTHHTOBBIN Oas 0-54




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeTOoHYEeCKoe mocodue,
HaumeHoBanue
NPAKTHKYM, JP.) 3EC
1 | Cynnykosa T.O. CTpyKTYpBI U QITOPUTMBI KOMITBIOTEPHOM ydaeOHoe ocodue 2020 OBC «IPRbooks»
00pabOTKH JaHHBIX
2 | AnekceeB B.E. I'padpl 1 anropuT™MBI ydaeOHoe mocodue 2020 OBC «IPRbooks»
3 | Bupr Huknayc ANTOPUTMBI U CTPYKTYPBI JAHHBIX y4eOHUK 2019 OBC «IPRbooks»
4 | Meiiep, b. Meiiep, b. HWHcTpyMeHTBI, anropuT™Mbl M 2021 3BC "IPRbooks"
CTPYKTYpHI IJaHHBIX : y4eOHoe mocobue / b.
Meiiep. — 3-e u3a. — Mocksa : IHTepHeT-
YHuBEpcUTET Nudopmannonnsix | YueOHoe mocodbue
Texnonoruit (MHTYUT), Air [Iu Ap Menua,
2021. — 540 c. — ISBN 978-5-4497-0875-
5.
5 | Axmenxanns! .M. Axwmenxannsl, J[.M. OcHOBBI 2016 Penozuropuit
Ty

AITOPUTMHU3ALMH U IPOTPAMMUPOBAHUS :
ANETPOH. yueb.-MeTo. mocobue / JI.M.
Axmenxannsl, H.B. Yimmaepa. — TonparTu:
Uzn-sn TT'Y, 2016. — 1 onTUYECKUN TUCK.

VY4eOHO-METOTUUECKOE
rnmocooue

8.2. lonosiHMTE/ILHAS JIMTEPATYPaA

Tun (yueOHuk, yueoHoe

KoaunuecTBo B

HAYYHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJi0BoK) I'on w3nanust ondauorekxe /
n/n MeTOoANYEecCKoe mocoomne,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Cunrok B.I. AJNTOPUTMBI U CTPYKTYPBI JAHHBIX YyeGHOe nocobue 2013 3BC «IPRbooks»




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouodaunortexe /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBanue
P > AP- g e
2 | Beoxurun A 1O. WMudopmarnka 1 nporpaMMHpPOBAHNE yuebHoe rmocobue 2012 3BC «IPRbooks»
3 | I'pubanos B.II. BricokoypoBHEBBIC METObI HHPOPMATUKH | YU€OHO-TIPAKTUYECKOE 2011 9BbC
Y IPOrpaMMHUPOBaHUS nocobue «IPRbooks»
4 | Kupuoc B.H. HNudopmaruka 2. OCHOBBI aITOPUTMHU3AINU | Y4EOHO-METOUIECKOE 2013 3BC «IPRbooks»

Y IporpaMMupoBaHus Ha si3pike C++

rnocodue




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX

cucTeM

Ne
HaunmenoBanue Ccbuika

I

1 | Springer Nature (ITonnotexcroBast koyutekius | https://www.springernature.com/gp/products
YKYPHAJIOB)

2 | Springer eBooks (ITomroTekcroBas | https://link.springer.com/

KOJUICKIUA 3JICKTPOHHBIX KHUT U3JAaTCIIBCTBA
Springer Nature)

3 | «Koxmekc»

https://kodeks.ru/

4 | TexakcnepT https://cntd.ru/

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne Hanmenopanue IO PexBu3NTHI zlorosi)pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 [ WinPro 10 RUS Upgrd OLP NL | JToroBop Ne 757 or 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
Kontpakr Ne 1653 ot 14.12.2018, cpok neiictBus —
06eccpovyHO
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok meiicTBus -
NL AcademicEdition OeccpouHO
3 | Digital 2.0.0 Junensus: GNU General Public License (GPL)

(cBobosHOE 1 OGecrmaTtHOE [10)

4 | GParted (GNOME Partition Editor) | Jluuensus: GNU General Public License (GPL)
(cBobosHOE 1 OGecrimaTHOE [10)

5 | VirtualBox 7.1.6 JIunersust: PUEL (st muanoro u 06pa3oBaTeibHOTO
UCIIOJIb30BAHUSI)
6 | Ubuntu 24.04.1LTS JIunemsust: GNU  General Public License (GPL)

(cBobosHOE 1 GecrmaTHOE [10)

8.5. Onucanne MarepHaJIbHO-TEXHHUYCCKOM
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/n | NMpPakTH4YecKHUX U JA00pPATOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEIbHOMN

padoThl o0yuyarommxcs (HoMep ayAUTOPUH)

IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS

Komnbrotrepnsiii kiacc. YueOHast ayauTopus
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA.
VYyeOHast ayauTopus AJisl IPOBEICHUS 3aHATHIMA
CEeMHUHAPCKOTo TUMa. Y4yeOHas ayAuTOPHs JUIs
1 | MpoBeseHus nabopaTtopHbIX paboT. YueOHas
ayIUTOpHUs JUIsl KypCOBOI'O IPOEKTUPOBAHHUSA
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIUuTOpUsl Ul TPOBEACHUS TPYNIOBBIX H
WHIMBUIYAIbHBIX KOHCYJIbTAIMi. YdeOHas
ayqUTOpUsl  JUIsl  IIPOBEJCHUS  3aHITUH

Kommbrorep (Monutop 19, cucteMHbIi
omok Pentium (R) Dual-Core E5500 2,8
GHz /4 Gb / 500 Gb), cromnsl
YYCHUYECKHUE, CTOIBI KOMITBIOTEPHEIE,
CTOJI TIPENOIaBATEIIbCKUH, CTYIIbA, JOCKA
ayauTopHas (MenoBas).



https://www.springernature.com/gp/products
https://link.springer.com/
https://kodeks.ru/
https://cntd.ru/

HaumeHoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
. IlepeyeHb OCHOBHOIO 000PY/10BAHUS
n/n | NpakTUYeCKUX U Ja00paTOPHbIX 3aHATHI,
NOMeleHUuH JJIsI CAMOCTOATEILHOMI
padoThbl o0yuaonmxcs (HoMep ayAUTOPUN)
TEKYIIET0 KOHTPOJII U  IMPOMEKYTOUYHOMN
aTTeCcTaluu.
(YJIK-401).
[TomernieHnue U1st CaMOCTOSITENBHOM paboThHI Croubl, cTyibs, CTEIUIAXKHU (B T.4U.
2 | obyuarommxcs (YJIK-105). BBICTAaBOYHbBIE) C KHUT'AMHU, KOMITBIOTEPBI,
MOOWIJIbHBIE PaboYre MEeCTa.
3 [Tomemienue a5 caMOCTOSTENbHOM pabOThI CToJibl KOMITBIOTEPHBIE, CTYIIbS,

obyyaromuxcs (VJIK-406).

MHUKPOKOMITBIOTEPHI raspberry pi 32 bit.
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