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1. Ilesin ocBOeHMSI AMCHUTIIMHBI (MOIYJIs1)

LlenssMu OCBOEHMSI JUCLUIUIUHBI SIBJSIETCS M3Y4YEeHHE OOIIMX MPUHIMIIOB MOJEIUPOBAHUS U
METO/0B IOCTPOCHHUS MAaTEMAaTUYECKUX MOJETIEH TeXHHYECKHX 00BEKTOB, METOJIOB U AITOPUTMOB
aHanu3a WHPOPMAIMOHHBIX yCTpoicTB (MY), 0CBOGHMH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB IS
MOJENUPOBaHMsI HH(OPMALIMOHHBIX U LIU(POBBIX YCTPOICTB.

3agaun:

— M3Y4YUTh TEOPETHYECKUE OCHOBBI IOCTPOEHUS MAaTEMAaTUYECKHUX Mojeliell OO0OBEKTOB
NPOEKTHUPOBAHUS, OCHOBHBIX METOJIOB U QJIFTOPUTMOB aHAIN3a HH(POPMAIIMOHHBIX YCTPOICTB;

— 3HaTh OCHOBHBIE METO/bI U AITOPUTMbI aHAJIN3a HHPOPMALMOHHBIX YCTPOMCTB;

— Hay4uThCs pa3pabaThiBaTh MAaTEMAaTHUYECKHUE MOJIENIH, AITOPUTMbI, METOJbI M MPOTPAMMBI
JUI MOJEJIMPOBAHMS U ITApaMETPUUECKON ONTUMHU3ALMHA HHPOPMALIMOHHBIX YCTPOMICTB;

— WMETb HAaBBIKM pELIECHUS 3aJad MOJEJIMPOBAHMS C IIOMOIIBIO COBPEMEHHBIX
MaTeMaTUYECKUX MAaKeTOB U crienranu3npoBaHHbix CATIP.

[IpodeccronanbHON EATENTFHOCTH BBIITYCKHUKOB, OCBOMBILHUX MPOrpaMMy OakajaBpuaTa Mo
HarpasieHuto nmoarotoBku 09.03.01 «MudopmaTuka 1 BEIYUCIUTEIbHAS TEXHUKA)», COOTBETCTBYIOT
cieayroue npopecCuoOHaIbHbIE CTaHAAPTHI:

- Ilpodeccuonansubiii ctannapt 06.015 «Cneumanuct no MHPOPMAIMOHHBIM CHCTEMaM»,
YTBEPKICHHBIA INpHUKa30M MuHUCTEpPCTBA Tpyna M COLMAIbHOM 3amuThl Poccuiickoit
Oeneparyu ot 18 HosOps 2014 1. Ne 8961

- IIpodeccuonansupiii ctangapt 06.026 «CucTeMHbI# aAMHUHHUCTPATOP MH(POPMALMOHHO-
KOMMYHUKAIMOHHBIX CHCTeM», YTBEP)KICHHBIH NpuKazoM MuHHCTEpCTBA Tpyda H
coumanbHoM 3anmThl Poccuiickoit @enepannu ot 5 okta6ps 2015 r. N 686H

- Ilpodeccuonansubiit ctanmapt 06.028 "CuctemHbIli nporpamMmucT', YTBEp)KIECHHBIH
IpuKa3oM MMHHUCTEpCTBA TpyAa W COLManbHOM 3amuThl Poccuiickon denepauuu oT S5
okTs10pst 2015 1. Ne 685H.;

2. MecTO IMCUMILUIHHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

Cornacno ywyeOHOMy IutaHy no HampasieHuio noarotoBku 09.03.01 Hudopmaruka u
BBIYHCIIUTENIbHAS TEXHUKA AUCUMIIMHA «Moaejam M MeTOoAbl aHAJIM3a NMPOEKTHBIX pelieHHiD)
npeacrapjsier co0oil  aucHumIMHY yactd broka 1, ¢opMupyeMmyro  ydacTHUKaMU
obpazoBarenbHbIx oTHOMIeHHH (B1.B.02).

Hns ocBoeHust nucuMIuIiMHbl «MoJenu W METOAbl aHalM3a NPOCKTHBIX PELICHUI
oOyyJaronuecss HWCIONB3YIOT 3HAHUWS, yMEHUS, HaBBIKH, CPOPMHUPOBAHHBIE B XOJI€ H3Y4YCHUS
muctuminH «Pusukay, «Mapopmarukay, «[IpuknagHas MaTeMaTHKa.

Marepuan JUCHUIUIMHBI TECHO B3aMMOCBSI3aH C TaKUMU JUCIHHUIUIMHAMH, Kak
«DNEKTPOTEXHUKA, AJIEKTPOHHKA M CXEMOTEeXHUKa» «CeTu U TEICKOMMYHHUKAlUW». 3HAHUA,
YMEHHUS ¥ HaBBIKH, TPUOOPETEHHBIC TIPU W3YUYEHUU JUCIHUIUIMHBI (MOIyJisi) «Moaenun U MeTOIbI
aHaM3a TMPOEKTHBIX  PEIIEHUi»  HEOOXOAUMBI Uil  HPOXOXKACHUS  MPOU3BOJICTBEHHOMN
MPETUIIOMHOM TIPAKTUKH, 3aIUTHI BBIITYCKHON KBATM(DUKAIIMOHHON pabOTHI.

3. Ilnanupyembie pe3yabTaThl 00y4eHHs 0 TUCHHUILIMHE, COOTHE-CeHHbIE C
IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM MPOrPaAMMbI

B pesynpraTe wu3ydeHUs AUCUUIUIMHBI OOydYaroIIMiics JOJDKEH OCBOUTH CIEIYIOIINe
TPYIOBbIE QYHKIIUU:

Tpynosas pynkuusa - Co3naHue HHCTPYMEHTAIbHBIX CPEACTB MporpaMmupoBanus. A/04.6

TpynoBbsle  OeUCTBUSA - OmpeneneHue mepedHs HEOOXOIMMOM Il CO3JaHUsA
UHCTPYMEHTAJBHBIX CPEJCTB MPOTPaMMHPOBAHUS TEXHUYECKOW JokyMeHTanuu; OcBoeHue
HEOOXOUMOW JUIsl CO3JIaHUSI WHCTPYMEHTAIBHBIX CPEJICTB MPOTPaMMHUPOBAHUS TEXHHUYECKON
JNoKyMeHTanuu; Pa3zpaboTka MCXOAHOrO Koja M co3JaHue OuHApHbIX (DaijoB MpPOrpaMMHOIO
oOecrieueHns CO37aBaeMbIX HHCTPYMEHTAIBHBIX CPEACTB MPOrPaMMHPOBAHHS; | E€CTUPOBaHME
nporpamMmmMHoOro obecneyeHus CO34aBaeMbIX MHCTPYMEHTAalIbHbIX cpencTtB
nporpamMmmMmpoBaHus.



TpynoBast ¢yHkuMsa - YnpaBieHue pa3pabOTKO TEXHUYECKON TOKYMEHTAIUU MPOEKTHBIX padoT.

A/02.6

TpynoBeie aeiicTBus - PykoBoacTBO pa3pabOTKOM TEXHUYECKUX 3aJaHH, METOAMYECKUX U

paboynx Mporpamm,

TEXHUKO-’KOHOMMYECKUX OOOCHOBaHMH W JPYrHMX JOKYMEHTOB IIpH
NPOBEICHUN HAyYHO-UCCIIENOBATENBCKUX U  OINBITHO-KOHCTPYKTOPCKHX  padoT.

Pazpabotka

Hpe)IJ'IO)KeHI/II\/’I MO0 MPHUBJICYCHHUIO COHNCIIOJIHUTENEH JJI1 BBITTIOJTHCHUA HAYYHO-UCCICIOBATCIIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX padoT. OcyIliecTBIeHue KOHTPOJS 3a (OPMHUPOBAHUEM TEXHHUYECKON
JTOKyMEHTAIIMU Ha u3zienue (yCiayry).

OcBoenue

MMPAKTUKU

o0uienpogeccuoHaNbHBIX KOMITETEHIUI:
VYK-1. CriocobeH ocCymecTBIATh MOMCK, KPUTHYECKUH aHaIM3 M CHHTE3 HH(pOpMaluy,

HaITpaBJICHO Ha

dopmupoBaHue

IMPUMCHATH CUCTEMHBIN noaxoa AJid pCUICHUA MOCTABJICHHBIX 3a/1a4

YHHUBCPCAJIbHBIX n

[1K-1. CnocoGen pa3pabaTbiBaTh KOMIIOHEHTHI alapaTHO-IPOTPAMMHBIX KOMIUIEKCOB U 0a3

JTaHHBIX,

UCITONIb3YS

IIPOrpaMMHUPOBAHUS;

COBpPEMEHHBIE

MHCTPYMEHTAJIbHBIE

cpenctea

TCXHOJIOI'NH

IIK-2. CrnocoGeH 00OCHOBBIBaTh IMPUHUMAEMBIE IPOCKTHBIC PEIICHHS, OCYIIECTBISAThH
MMOCTAHOBKY U BBIIOJHATH SKCIEPUMEHTHI 110 IIPOBEPKE MX KOPPEKTHOCTH M 3(PPEKTUBHOCTH.

Komu Ko u Kputepnu onieHUBaHHS Pe3yIbTaTOB O0yUCHHS
HAMEHOB | HaWMEHOBaHUE
aHue HWHIUKaTopa HU3KHHN TIOPOTOBBIH 0a30BBIH MIPOJBUHYTHIN
yHUBEpca- JIOCTUKEHUS (moTIOPOTOBHIH,
JIBHOU YHHUBEPCATbHBIX KOMIICTEHIINS HE
KOMIIETEH KOMIIETCHIIHI chopMHpOBaHa)
ba9z040
YK-1. N-1yx. — He moxer Crabo ananusupyer | Xopouio OTnryHO
CrocobeH | AHamusupyer aHAITM3UPOBATh 3a/auy, BBIICIISS €€ aHAITN3UPYET aHAITU3UPYET
OCYIIECTB | 3a1ady, 3a/ady, BeIIeNss ee | 0a30BbIe 3asa4y, BBIICISS €€ | 3a/1avy, BBIICIss
JATh BEIJICIISS €€ 0a30BEIC COCTaBJISIOIINC, 0a30BEBIC ee 0a3oBbIe
TTOUCK, 0a3oBEBIC COCTABIIAIONINE, HE | C1a00 OCYIISCTBISACT | COCTABIIIONINE, COCTaBJISFOIITHUE,
KPUTHYECK | COCTABIIAIONINE, | OCYIIECTBISCT JICKOMITO3HUIIHIO XOpOIIO OTIIMYHO
Wi aHaMu3 | OCYIIECTBIISCT JIEKOMITO3UIIHIO 3amaun OCYIIECTBIISICT OCYIIECTBIISICT
1 CHHTE3 JIEKOMITO3UIIMIO | 3a7aqu JIEKOMITO3UIIHIO JIEKOMITO3UITHIO
nHpopMa- | 3amauu 3a1a9u 3a1a9u
1107078 NO-2yk He moxker He nocraTtouno JlocTaTouHO VYcenemnrno
puMe- —Haxonut n HaXOIUTh U YETKO HaXOIUT U OBICTPO HAXOAUT U | HAXOAWT U
HATh KPUTHYECKH KPUTHYCCKH KPUTHYCCKH KPUTHYCCKH KPUTHYCCKH
CUCTEM- aHAITU3UPYET aHATU3UPOBATh aHAITU3UPYET aHAITU3UPYET aHAITU3UPYET
HBIN HHpOPMAIIHUIO, uHpopmanuio, uHpopmanuio, nHpopMaLuIo, nHpopManuio,
MOJIXOA HEOO0XOIUMYIO HEOOXOMUMYIO Il | HEOOXOAUMYIO ISt HEOOXOMUMYIO Ui | HEOOXOAUMYHO
JUIs JUTSL PETIICHHUS penreHus penreHus pelIeHus JUTSL PEIIICHHS
petIeHus MTOCTaBJICHHON MTOCTaBJICHHOH TTOCTaBJICHHOU MTOCTaBJICHHON MTOCTaBJICHHON
MIOCTaBJIEH | 3a1ayu. 3a1a4n. 3aJa4u. 3aa4u. 3aa4u.
HBIX N-3yx1 — He moxer Cnabo JlocTaTouHo VYcnemHo
3a1aq. PaccmarpuBaer | paccMoTpeTh paccMaTpuBaeT OBICTpO paccMaTpuBaeT
BO3MOYKHBIE BO3MOYKHBIE BO3MOYKHBIE paccMaTpuBaeT BO3MOYKHBIE
BapHaHTHI BapHaHTHI PEIICHUS] | BapHAHTHI PEIICHUS BO3MOJKHBIE BapHaHTHI
pemeHus 3a/1a4d ¥ OIICHUTH 3a/1a4d, YTOOBI BapHaHTHI PEIICHUS | peIIeHHs 3aJa4H,
3aaa4u, UX IOCTOMHCTBA N OLICHUTH UX 3aJa4H, 4Y€TKO OLICHHUBAs UX
OLICHHUBAs UX HEOOCTAaTKU. JOCTOUHCTBA U OLICHHUBAs UX JOCTOUHCTBA U
JOCTOUHCTBA U HEOOCTAaTKH. JOCTOHUHCTBA U HEIO0CTAaTKU.
HEJIOCTATKHU. HEJIOCTATKHU.
N-4yiq — He moxer He nocraTtouno JlocTaTouHo OueHb rpamMoTHO,
I'pamoTHO, TPaMOTHO, TPaMOTHO, JIOTUYHO, | 'PaMOTHO, JIOTHYHO,
JIOTHYHO, JIOTHYHO, apryMEHTHPOBAHO JIOTHYHO, apryMEHTHPOBAHO
apryMEeHTHPOBa | apryMEHTHPOBAHO dhopmupyer apryMEHTHPOBAHO dopmupyer
HO (hopMHpyeT chopMHIpOBATH COOCTBCHHEIC ¢dopmupyer COOCTBCHHEIC
CcOOCTBEHHBIE CcOOCTBEHHBIE CYXKICHUS M OLICHKUA. | COOCTBEHHBIC CY)KICHUS H

CYXXICHHUA 1

CYXXICHUA 1

Cnabo oTM4aeT

CYXXICHHUA 1

oneHKH. beicTpo




OLIEHKH. oueHku. He (axThl OT MHEHHH, oLeHKU. X0opouio oTn4aeT haKThl
Ornunuaer otnuyact (hakThl OT | WHTEPIPETAIIUH, oTiuyacT (PakTel OT | OT MHCHHH,
(hakTeI OT MHCHHA, OIICHOK H T.II. B MHCHHIA, HWHTEPIpPETAINH,
MHCHHIA, WHTEpIpETAInH, PpacCyXIeHUIX HHTEPIpPETAINH, OLICHOK U T.J. B
HHTEpIpETanii, | OLEHOK U T.1. B JPYTUX YIACTHUKOB OIICHOK H T.JI. B paccyXKICHUIX
OIICHOK M T.I. B | PAaCCYXICHUIX JIESTeTHHOCTH paccyXICHUIX TIPYTHX
paccyXIeHHIX IPYTAX YIACTHUKOB JIPYTAX YIACTHUKOB | YYaCTHHKOB
IPYTHX JIESITeTTFHOCTH JIESITETFHOCTH JIeSITETTFHOCTH
YY4aCTHHKOB
JIeSITETTLHOCTH
NO-Syx1 — He moxer Cnabo onpezaenseT 1 | XOpOIIO VYcenenrno
OnpenensieT u OTIPEJICNIUTh U OIICHUBAET onpeensieT u onpenenseT u
OIICHUBAET OIICHUTD MOCIIEZICTBHS OIICHUBAET OIICHUBAET
MOCIIE/ICTBUS MOCIIEZICTBHS BO3MOYKHBIX TIOCJIEJICTBUS TIOCJIEJICTBUS
BO3MOYKHBIX BO3MOYHBIX pelieHuit 3a1avu. BO3MOKHBIX BO3MOKHBIX
perieHui pelIeHui 3aJauu. pelIeHni 3aJauH. peLIeHNi 3aJauH.
3aJa4u.

IK-1. UA-1nx — He 3naer cucremy Cnabo 3HaeT cucteMy | XOpOIIO 3HACT OTJAMYHO 3HAET

croco0eH | 3HAeT CHCTEMY METOZOB 1 METOJIOB U CITIOCOOOB | CHCTEMY METOIOB 1 | CHCTEMY METOJIOB

pa3pabatbl | METOJOB U croco0oB cbopa u cbopa u aHanm3a crioco0oB coopa u U c1oco6oB cbopa

BaTh crioco0oB cOopa | aHamm3a KOMITOHEHTHI aHam3a W aHaJH3a

KOMIIOHEH | W aHajm3a KOMITOHEHTHI anmapaTHo- KOMIIOHEHTHI KOMIIOHEHTHI

THI KOMIIOHEHTBI anrmapaTHo- MIPOTPAMMHBIX amnmapaTHo- amnmapaTHo-

amnmapaTtHo | ammapaTHO- MIPOrPaMMHBIX KOMILJICKCOB U 0a3 MPOrPaMMHBIX MIPOrPaMMHBIX

- MPOTrPaMMHBIX KOMIUIEKCOB M 0a3 | JaHHBIX KOMIUIEKCOB U 0a3 KOMIUIEKCOB U 0a3

MpOrpaMM | KOMILIEKCOB U JTAaHHBIX JTAaHHBIX JTAHHBIX

HBIX 0a3 TaHHBIX

kommiieke | MI-2px.; He ymeer Cnabo ymeer Xopomio ymeer B coBepiiencTse

oB u 06a3 —yMmeeT OCYILECTBIIATH COOP | OCYIIECTBIIATH cOOp OCYIIECTBIIATH cOOp | ymeer

JTAaHHBIX, OCYIIECTBIIATH W aHAJH3 UCXOMHBIX | W aHaJH3 HCXOIHBIX W aHaJIHM3 UCXOJHBIX | OCYIIECTBIATH

UCHONb3Yys | cOOp U aHAIH3 JTAHHBIX JIIS JAHHBIX JIIS JAHHBIX JIIS cOop 1 aHaMH3

COBPEMEH | MCXOIHBIX pa3paboTku pa3paboTku pa3paboTKu HCXO/IHBIX

HEBIE JAHHBIX JJIS KOMITOHCHTOB KOMIIOHEHTOB KOMIIOHEHTOB JAHHBIX JIIS

HHCTpYME | pa3paboTKu anmapaTHo- ammmapaTHo- amnmapaTHo- pa3paboTKu

HTaJbHBIE | KOMIIOHEHTOB MIPOTPAMMHBIX TIPOTPAMMHBIX MIPOTPaAaMMHBIX KOMIIOHEHTOB

CpencTBa amnmapaTHo- KOMIIJIEKCOB U 0a3 KOMIIJIEKCOB U 0a3 KOMILIEKCOB U 0a3 anmaparHo-

u MIPOrPaMMHBIX JTAaHHBIX, UCIIOJB3YsI | JTaHHBIX, HCIIOJIB3YS JAHHBIX, UCIIOJB3Ys | MPOrpaMMHbBIX

TEXHOJIO- KOMILIEKCOB U COBPEMEHHBIE COBPEMEHHBIE COBPEMEHHBIE KOMILJIEKCOB U 0a3

A 0a3 TaHHBIX, WHCTPYMCHTAJIbHBIC | HHCTPYMCHTAIBHBIC HHCTPYMCHTAJbHBIC | TAHHBIX,

IPOrpaMM | UCHOJb3Ys cpencTBa u cpencTsa u cpeacTsa u UCTOIB3YS

HUPOBaHMs | COBPEMCHHEIC TEXHOJIOTUH TEXHOJIOTHH TEXHOJIOTUH COBPEMEHHbIE
MHCTPYMEHTANb | oorpayvMipoBa- TIPOTPaMMHUPOBAHHUS NPOrpaMMHpOBa- HHCTPYMEHTAJIBH
HbIE CPENICTBA M | o st Bl CpeICTBa U
TEXHOJIOTUHI TEXHOJIOTUHI
MPOTpaMMHPOBa TPOTPAMMHIPOBA-
i HUs
N-3mi1 — He Bmanmeer Cnabo Bnazgeer Xopomio Biaajaeer B coBepiiencTse
BlIaieeT METOAMKOH cOopa 1 | MeToauKoU cOopa u METOJMKON cOopa v | BIageeT
METOIHUKOMH aHanmm3a aHanmm3a aHam3a METOAMKOH cOopa
cbopa u KOMITOHCHTOB KOMITOHCHTOB KOMIIOHCHTOB W aHaJm3a
aHanm3a ammapaTHo- ammmapaTHo- ammapaTHo- KOMIIOHEHTOB
KOMIIOHEHTOB TIPOTPAaMMHBIX TIPOTPAMMHBIX MIPOTPaMMHBIX amnmapaTHo-
arnmaparHo- KOMIIIEKCOB 1 0a3 KOMIUIEKCOB U 0a3 KOMIUJIEKCOB M 0a3 MIPOTPaMMHBIX
MIPOTPaMMHBIX JTAaHHBIX, UCIIONB3YS | JTAaHHBIX, UCIIONB3YS JIAaHHBIX, UCIOJB3Ysl | KOMIUIEKCOB U 0a3
KOMIIJIEKCOB H COBPEMEHHBIE COBPEMEHHBIE COBPEMCHHBIC JTAHHBIX,
0a3 MaHHBIX, HHCTPYMECHTAJIbHBIC | HHCTPYMCHTAIbHBIC HHCTPYMCHTAJbHBIC | UCIOJb3YS
WCTIOJNB3YS cpencTsa u cpencTsa u cpencTBa u COBPEMEHHBIE
COBPEMEHHbIE TEXHOJIOTUU TEXHOJIOTHH TEXHOJIOTUH HHCTPYMEHTAJIbH
MHCTPYMEHTANb | poorpavMipoBa- MPOTPaMMHUPOBAHHUS NPOrpaMMIpOBa- BIC CPEICTBA U
HbIe CpefcTBA M | st TEXHOJIOTUHI
TEXHOJIOTUHI NPOrpaMMHpOBa-
MPOTpaMMHPOBa st




HUsA

I1K-2.
CII0CO0EH
000CHOBEI
BaTh
MpUHUMAe
MBIE
MTPOEKTHBI
€
pelieHus,
OCYIIIECTB
JIATh
IIOCTaHOBK
yu
BBIITOIHAT
b
IKCIIEPUM
€HTEI 110
MPOBEPKE
X
KOPPEKTHO
CTH U

s dexTun
HOCTH

HOCTh PEIICHUH.

N-1nko — He 3naer crmocoObl Cnabo 3Haer Xopo1io 3HaeT OTIU4HO 3HAET
3HAET CIOCOOBI | ONTHMHU3AINN CITOCOOBI CITOCOOBI CITOCOOBI
ONTHUMHM3AIIHI poTpaMM; OTNITHMH3AIHI ONTHMHM3AIIH ONTHMHM3AIIHI
MpOTpaMM; TIPUHIUITE] ¥ BUABL | TIPOTpaMM; TpoTpamMM; MpoTpamMM;
TIPUHITUIIEI 1 OTIAJKH TIPUHIATIB ¥ BUBI TIPUHITUITE] ¥ BUAB! | TIPUHITUTIEI 1
BHJIBI OTJIATIKH MIPOTPaAMMHOTO OTJIAJIKN OTIIAIIK! BHJIBI OTJIATIKU
MIPOrPaMMHOTO obecrieyeHus; MPOrPaMMHOTO MIPOrPaMMHOTO MIPOrPaMMHOTO
oOecreYeHus; METObI OICHKH 00CCIICUCHHUS; obecreyeHus; oOecreYeHus;
METOJbI OICHKH | KadecTBa METO/IbI OIEHKU METO/IbI OIEHKH METO/IbI OIEHKH
KauecTBa porpamm; Ka4yecTBa MPOrpaMM; | KadecTBa KayuecTBa
porpamm; METOIUKH METOIUKH porpamm; Mporpamm;
METOIUKH MMOCTAHOBKH MMOCTAHOBKH METOIUKH METOIUKH
MTOCTAaHOBKH JKCIICPUMCHTOB. JKCIICPUMCHTOB. ITOCTAaHOBKH ITOCTaHOBKH
9KCIIEPUMEHTOB. 9KCIIEPUMEHTOB. 9KCIIEPUMEHTOB.
NA-2nxo — He ymeer Crnabo ymeer Xopomo ymeer B cosepmiencTse
yMmeer 000CHOBBIBAThH 000CHOBBIBAThH 000CHOBBIBATH yMmeer
000CHOBBIBATH TIpUHUMAaEMBbIe MIPUHUMAaEMBbIC MIPUHUMAEMEIE 000CHOBBIBATh
MPUHUMAEMBbIe TIPOCKTHBIE MIPOEKTHBIE PEIICHHS;, | IPOCKTHEIC MIPUHUMAEMBIC
TIPOEKTHBIE peleHus; BBITIOJTHATH peIeHus; MIPOEKTHBIE
pelIeHuUs; BBITIONTHSATH 9KCIIEPUMEHTHI TI0 BBITIONTHSATH pelIeHus;
BBITIOJTHATE SKCIEPUMEHTBI 10 MPOBEPKE 9KCIICPUMECHTBI I10 BBITIOJTHATE
9KCIICPUMCHTBI MPOBEPKE KOPPEKTHOCTHU MPOBEpPKE 9KCICPUMECHTBI T10
IO MIPOBEPKE KOPPEKTHOCTHU PCIICHMIA; TPOBEPATh | KOPPEKTHOCTH MPOBEpPKE
KOPPEKTHOCTHU PpCILICHHIA; MPOU3BOIUTECIBLHOCTh | PEUICHUM; KOPPEKTHOCTH
PCIICHMIA; MPOBEPATH PEIICHUIA. MIPOBEPATH PEIICHMIA;
MIPOBEPATH MIPOU3BOTUTEITHHOC MPOU3BOIUTEIHFHOC | MPOBEPATH
MPOU3BOIUTENh | Th PEIICHHA. Tb pEIICHUH. MIPOU3BOIUTEIHLHO

CTh PEIICHUM.

W-3nxo — He Binageet Cmabo BiazeeT Xopouio Biajaeer B coBepiueHcTBe
BIIAJIEET HaBBIKAMU HaBBIKAMU HaBBIKAMU BIIAJIEET
HaBBIKAMU TECTHPOBAHUS, TECTHPOBaHUS, TEeCTHPOBAHUS, HaBBIKAMU
TECTUPOBAHUS, OTJAJKH U OTJAJKH U OTJAJKH U TECTUPOBAHUS,
OTJAJKH U BepuduKanuu BepudUKauu BepuduKauu OTJIAJIKH U
BepUpHUKaLUH MPOTPaMM. MPOTPaMM. IIPOTPaMM. BepUpHUKaLUH
MIPOTPaMM. MPOTPaMM.

B pesynbrare n3ydeHus AUCHUILTUHBI 00yJatOIIUHACS TOKEH:
3uamo:
- nHazHauenue u Bunbl C; coctaB (GyHKIIMOHATBHBIX U o0ecneunBatonmx nojacucrem NUC;
- MOJEJH U MPOILIECChI )ku3HeHHOTo nukia NC;
- craguu cozpanus MC; meToasr nHGOPMAIIMOHHOTO 00CTYKUBAHUS;
- KOMIIOHEHTHI alapaTHO-MPOTPAMMHBIX KOMIUIEKCOB U 0a3 JaHHBIX

Ymems:

- TPOBOAWTH aHAIU3 NMPEIMETHON 00aCcTH, 00OCHOBBIBATH ITPOCKTHBIC PEIICHHUS,
- BBIABJIATH MH(POPMALMOHHBIE TOTPEOHOCTH U pa3pabaTriBaTh TpeboBanus k VIC.

- pa3pabaTrbIBaTh

KOHIENTYaJIbHYIO

MOACTIb

MPUKIaTHON

COBPEMEHHBIE UHCTPYMEHTAJIbHBIE CPEACTBA U TEXHOJIOTUH IPOrPaMMHUPOBAHUS,
- BbIOMpPATh UHCTPYMEHTAJIbHbIE CPEJICTBA U TEXHOJIOIMH IpoekTrposanus UC;
- TPOBOAUTH
IpUMEHEeHHEM UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;
- OCYIIECTBJIATH IIOMCK, KPUTHUECKUH aHalu3 W CHUHTE3 HH(OpPMAIUH, NPUMEHATH
CHUCTEMHBIN MOJIXO/ JUIsl pEIIEHUS ITOCTaBICHHBIX 3a/1a4
- pazpabaThiBaTh KOMIIOHEHTHI aIllapaTHO-IPOTrPAMMHBIX KOMILJIEKCOB U 0a3 JaHHBIX,
HCIIONB3YSl COBPEMEHHBIE HHCTPYMEHTAJIbHBIE CPEJCTBA U TEXHOJIOTHH TPOTPaMMHUPOBAHNS;
- 000CHOBBIBaTh NPUHUMAEMbIE MPOEKTHBIE PEIICHUs, OCYIIECTBIATH IOCTAHOBKY U
BBITMOJIHATH KCIIEPUMEHTHI IO TPOBEPKE UX KOPPEKTHOCTH U 3P (PEKTUBHOCTH

dopManuzanMio M peaqH3alMI0  PELICHHS

obnacTH,

IMPUKIAIHBIX

UCIIOJIB3YS

3agad = C




Braoems:

- paboTa ¢ HMHCTPYMEHTAJbHBIMH CPEICTBAMHM MOJICIUPOBAHHS TMPEAMETHONH 007acTH,
NPUKIAJHBIX W WH(QOPMAIMOHHBIX TMPOIECCOB, HCIOIb3Ysl COBPEMEHHBIC WHCTPYMEHTAJIbHBIC
Cpe/CTBa U TEXHOJIOTUH MPOTrPaMMHUPOBAHHS,;

- CIIOCOOHOCTBIO OCYIIECTBIATh MOUCK, KPUTHUECKUI aHAIM3 W CHUHTE3 WHGOpPMAIINH,
MPUMEHATH CUCTEMHBIH MTOIXO/T TS PEIICHHUs TIOCTABICHHBIX 3a/1a4;

- HaBBIKAMHU Pa3pabOTKM KOMIIOHEHTOB alapaTHO-MPOTPAMMHBIX KOMIUIEKCOB M 0a3
JAHHBIX,  HCIOJB3ysS  COBPEMEHHBIE  HMHCTPYMEHTAJbHbIE  CPEACTBA WM TEXHOJIOTHHU
pOTrPaMMHUPOBAHUS;

- CIOCOOHOCTBI0 OOOCHOBBIBATH MPUHUMAEMbIE TMPOEKTHBIE PEIICHUS, OCYIIECTBIIATH
MIOCTAHOBKY M BBITMOJIHATE 3KCIIEPUMEHTBI TI0 TIPOBEPKE UX KOPPEKTHOCTH U 3()(HEKTUBHOCTH.

3.1 MaTpuua cooTHeceHHs TeM/pa31esi0B y4eOHOH IMCUUIIIMHBI U
(opMupyemMbIX B HUX NPO(eCCHOHATBHBIX U 001IeKYJIbTYPHBIX KOMIIETEeHIM

Komnemenyuu
oowee

Temuwi, pazoenvt oucyuniunsl Vil | TS | TIK.3 | Keuuecmeo

KOMnemeHuyu
u
Paznen . Mpunuuns: moctpoerust CAIIP + + + 3
Pasnen 2. MareMatnueckoe MOJIETHPOBAHUE + + + 3
Paznen 3.MonxennpoBanue Ha MEKPOYPOBHE. + + + 3
Paznen 4. MojienupoBaHie Ha MaKpOYpPOBHE + + + 3
Paznen 5. MonenupoBanre Ha METaypOBHE + + + 3
HToro 15

4. CTpyKTYypa M coepkaHue JTUCHUILTUHBI
OO01ast TpyA0€MKOCTh IUCUUIUIMHBI COCTaBIISIET 7 3a4E€THBIX eANHMIL (252 aKk.4yacoB)

4.1. O0beM JUCHUILIMHBI M BUAbI Y4e0HOH padoThl

Bcero akan. yacoB
Buer 3anstui OYHO | OYHO | 3a0YHO
6 7 4 xypc
ceM. ceM.
OO0mas Tpy10eMKOCTh JUCITATIINHBI 108 144 252
KoHTtakTHas paboTa 00yJaronmxcs ¢ npernojgaBaresacM, B T.9. 56 48 14
ayJIMTOPHBIC 3aHSATHS, U3 HUX 56 48 14
JISKITUH 28 16 6
MPAKTHICCKHUE PaOOTHI 28 32 8
CamocTosTeapHas padoTa 00yJarouuxcst 52 60 229
npopaboTka y4eOHOro Marepuaia MO JUCHUIUIMHE (KOHCIIEKTOB
JIEKIHH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB 13 8 70
MOJATOTOBKA K MPAKTHYCCKUM 3aHITHSAM, KOJUIOKBUYMaM 13 8 70
BBINOJTHEHNE HHINBUAYTBHBIX 3aJaHUMI 13 18 70
MOATOTOBKA K cAa4e MOYJIs (BBIMOJHEHUE TPEHUPOBOYHBIX TECTOB) 13 18 19
KonTtpoib 36 9
Bua uToroBoro KOHTpoJIst 3a4er JK3aMEeH
4.2. Jlexknun



O0beM B ak.

qacax
Ne Paznen nucuuniauHbl (MOYJis), TEMBI JTEKIUI O4YHadg | 3a04Had ©Popmupyembie
dopma | dopma KOMIIeTeHIIH T
00y4eH | oOydeHHs
ust
Paznen 1. 1. lpuniuns: moctpoenust CATIP
1.1 | IIpoexTupoBaHrE TEXHUIECKUX OOBEKTOB 2 VK-1, TIK-1,
1.2 | Haznauyenue u npuHIuIbl moctpoeHuss CAITP 2 [IK-2
Paznen 2. MateMatnueckoe MOJAEIUPOBAHUE
2.1 | MaremaTtudeckue MOaEIH 2
- VYK-1, TIK-1,
2.2 | Meton anmpokcumaniuu B Microsoft Excel 2 1
- I1K-2
2.3 | Ilpumenenue naTepnossuu B Microsoft Excel. 2
Paznen 3. MonenupoBanue Ha MUKPOYPOBHE
3.1 | .Marematuueckue MOJIeJIH Ha MUKPOYPOBHE 2 VK-1, [TIK-1,
3.2 | llpumep pacuera B makere Python 6 [1K-2
Paznen 4. MonenvpoBanue Ha MaKpOypOBHE
4.1 | DnexTpuYeCcKUe LENH MOCTOSTHHOTO TOKa 10 2
4.2 | Dme €CKHe 1IeNH CUHYCOUJAJIbHOTO
JIEKTPUYECKHE 1IETTH CHHYCOUJAITBHOT 4 VK-1, TIK-1,
MIEPEMEHHOT0 TOKa
I1K-2
4.3 | IlepexoHbIe TPOIIECCHI B JIIEKTPUUECKUX LETIX 4
4.4 | Pacuer ueneu ¢ moMOUIbIO TOMOJOTHYECKUX MaTPULL 4
Pazgen 5. MoaennpoBaHHUe Ha METaypOBHE
5.1 | Mogenu cimydaifHBIX COOBITHI 2 1 VK-1, IIK-1,
5.2 | Cuctembl maccoBoro oociyxuBanus (CMO) 2 [IK-2
44 6
4.3. IIpakTHyeckue 3aHATHUSA
Oo0beM B ak.
yacax
Ne p . OYHas | 3204YHAs | (bopMHpyeMble
azJieN AUCIUILUIMHBI (MOJIYJIS), TEMBI JICKITUH dopm bopma O —
a o0yueHH
o0yue S
HUS
Pasnmen 1. 1. Ipunrmmmne: moctpoenust CAIIP
1.1 | IIpoexTupoBaHre TEXHUIECKUX OOBEKTOB 2 VK-1, TTK-1,
1.2 | Haznauyenwue u npuHIAIGI moctpoeHuss CAITP 2 [IK-2
Paznen 2. MaremaTrueckoe MOJEITMPOBAHNE
2.1 | MaremaTtuueckue MOaeIU 2
. VK-1, TIK-1,
2.2 | Meton anmpokcumarniuu B Microsoft Excel 2
- I1K-2
2.3 | Ilpumenenue nntepnossuuu B Microsoft Excel. 2
Pasnen 3. MoaenupoBanue Ha MEKPOYPOBHE
3.1 | .Marematuueckue MOJIeJI Ha MUKPOYPOBHE 2 VK-1, TIK-1,
3.2 | Ilpumep pacuera B makere Mathcad 16 [1K-2
Paznen 4. MonenvpoBanue Ha MaKpOypOBHE
4.1 | DneKkTpHYeCKHe e MOCTOSHHOTO TOKA 10 2 VK-1, IIK-1,




4.2 | DnekTpuyecKue eny CUHYCOUIAIEHOTO 6 ) I1K-2
MIePEMEHHOTO TOKa
4.3 | IlepexoHbIE TPOLIECCHI B JIIEKTPUUECKUX LEMAX 8
4.4 | Pacuer neneil ¢ NOMOIIBIO TOMOJIOTHYECKUX MATPHUIL 4
Pasngen 5. MoaenupoBaHue Ha METaypOBHE
5.1 | Mogenu cmydaifHbIX COOBITHI 2 2 VK-1, TIK-1,
5.2 | Cucremsl MaccoBoro obciyxuBanus (CMO) 2 2 [K-2
60 8
4.4. JladbopaTopHbie padoThl He NMPexyCMOTPEHBI
4.5. CamocTosiTeJibHasi pad0oTa 00y4aloIuXCcst
O0beM ak. 4acoB
Pasnen Buna camocrositenbHOM paboThI
JTUCHUILTUHBI(TEMA) oumas dopma 3a04yHas
00yueHus (bopma
00yUeHHS
[IpopaboTka  y4yeOHOrOo  MaTepwaiia IO
JTUCIUTUINHE (KOHCTICKTOB JICKITUH, YUeOHHUKOB, 4 14
Pasnen. Tpumms: MaTepHaIOB CETEBBIX PECYPCOB
roctpoens CATTP [TogroToBka K TPaKTUYECKUM  3aHSATHUSM, 4 14
KOJUIOKBUyMaM
BrinosiHeHME MHIMBUAYAIbHBIX 3aJaHUIM 5 14
[ToaroroBka k cmade Momyss (BBITIOJHEHUE 5 7
TPEHUPOBOYHBIX TECTOB)
[IpopaGoTka  y4yebHOrOo  MaTepwayia 1O
JTUCIUIUIMHE (KOHCTIEKTOB JICKIUH, Y4eOHHUKOB, 4 14
Pazpen 2. MaTepHaJIOB CETEBBIX PECYPCOB
MaremaTtuyeckoe o
JrOTOBKAa K MPAKTHUUYECKUM  3aHSATHUSAM, 4 14
MOACINPOBAHUEC KOJUIOKBHYMaM
BrinosiHeHME MHIMBUAYAIbHBIX 3aJaHUI 5 14
[TonroroBka K caade Moyl (BBIMOJTHEHUE 5 3
TPEHUPOBOYHBIX TECTOB)
[IpopaboTka  yueOHOro  Marepwaia IO
JTUCUUTITNHE (KOHCTIEKTOB JIEKIMH, y4eOHUKOB, 4 14
Pasnen 3. MaTepHaJIOB CETEBBIX PECYPCOB
Mozenmposanue na ITogrotoBka K TPaKTUYECKHM  3aHATHSAM
P ’ 4 14
MHKPOYpOBHE. KOJIJIOKBUYMaM
BrimonHeHne MHAWBUAYAJIbHBIX 3aJaHUI 5 14
[TogroroBka k cmadye Momyssi (BBIMOJHEHUE 5 3
TPEHUPOBOYHBIX TECTOB)
[IpopaGoTka  y4yebHOrO  MaTepwayia 1O
JTUCIUIUINHE (KOHCTIEKTOB JIEKIUH, y4eOHUKOB, 7 14
Paznen 4. MaTEepPUAJIOB CETEBEIX PECYPCOB
Monemmposanne na [TonrotoBka K TOPaKTHUYECKUM  3aHITHSIM
P ’ 7 14
MakpoypoBHE KOJUIOKBUYMaM
BelnonHeHne MHAMBUAYAIbHBIX 3aJJaHUN 8 14
[TonroroBka Kk caade Moyl (BBIMOJTHEHUE 3 3
TPEHUPOBOYHBIX TECTOB)
Paznen 5. [IpopaboTka  yueOHOro  Marepuaia IO 6 14
MoenupoBanue Ha JTUCIUTIINHE (KOHCTIEKTOB JIEKIMH, y4eOHUKOB,
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MeTaypoBHE MaTEpPHAJIOB CETEBEIX PECYPCOB

IloaroroBka k IMPAaKTUYCCKUM  3aHATHAM,

6 14
KOJUIOKBUYMAaM
BrlnonHeHne HHAMBUAYAIbHBIX 3aJaHUH 8 14
[ToaroroBka k cmadye Momyssi (BBITIOJHEHUE ] 3

TPCHUPOBOYHBIX TCCTOB)

Hroro 112 229

[lepeyenp y4eOHO-METOINYECKOTO OOECTIEYCHHS JUISI CAMOCTOSITEILHOM PabOTHI MO AUCIUTUINHE
(Momymi0):

Jns camocTosTensHONH paboThl O0ydaromuecss B KOMIBIOTEPHBIX Kiaccax Kadeapsl
oOecrieueHbl HEOTPaHMYECHHBIM JIOCTYIIOM K CETeBBIM pecypcaM Internet, yueOHO-MeTOANYECKHE U
CIpaBOYHBIC MaTepHabl pa3MemeHbI B CeTH o azpecy:
ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply_math/.

4.6. BoinoJiHeHHE KOHTPOJIbHOH pa0oThl 00y4AKIIMMUCH 32049HOI (PopMbI

VY4eOHBIM TUIAHOM CIIEIHUATIBHOCTH, MPEIyCMaTPUBACTCS HANMCAHWE KOHTPOJILHON PabOTHI
10 JAWCHMIUIMHE. OJTOT BHJ NHCBMEHHOW paOOTHI BBIMOJHACTCS B COOTBETCTBHM C IIHU(PPOM
3a4eTHOM KHIWKKH. [lepeuenp 3a1anmii pa3pabaTeIBacTCs MPEToiaBaTeIeM.

KonTtponsHas paboTa — caMOCTOSATENBHBIN TPy OO0YyYaroIIerocsi, KOTOPBIH CIIOCOOCTBYET
yriryOIEHHOMY M3YYEHUIO MTPOIICHHOTO MaTepraia.

eapb BbINOJIHAEMOI PadOTHI:

- IOJIyYUTh CHEIMAIbHbIE 3HAHUSA 110 33JaHHON TeMe;

OcHoBHbBIC 321241 BBINOJIHSEMOM PadOThI:

1) 3akpernyieHre NOJTYYEHHBIX paHee TEOPETUYECKUX 3HAHUM;

2) BbIpabOTKa HAaBBIKOB CAMOCTOSATEIBHOM padoThI;

3) BBISICHEHHE MTOATOTOBICHHOCTH 00YyYaroIieocs K Oyayiei mpakTuueckoi padbore;

Bech nporiecc HanmucaHUsi KOHTPOJIBHOM pabOThl MOKHO YCIIOBHO Pa3/IeiNTh Ha CIEAYIOIINe
JTaIbI:

a) BBIOOP 33JaHUS U COCTABJICHUE MPEABAPUTEIBHOIO II1aHa PabOThI;

0) cOop Hay4HOI H(pOpMAINU, H3YUCHUE INTEPATYPHI;

B) aHAJIM3 COCTABHBIX YacTei MPOOIEMBbI;

r) 00paboTka MaTepuaia B LI€JIOM, PELIEHUE 3a1a4.

[TonroToBKY KOHTPOJBHON pabOTHI ClEAyeT HAYMHATH C TIOBTOPEHHS COOTBETCTBYIOIIETO
paznena ydeOHMKA, Y4€OHBIX MOCOOMI MO aHHOW TeM€ W KOHCIEKTOB JICKIIMA MPOYUTAHHBIX
panee. [Ipuctynarh K BBHIOJHEHHIO pabOTHl 0€3 M3ydYeHHs] OCHOBHBIX ITOJIOKEHUH W TIOHSTHHA
HayKH, HE CIIEIyeT, TaK KaKk B 3TOM CIIydae OOYyYaroIIMICs , KaK MPaBUIIO, IUIOXO OPUEHTUPYETCS B
Martepuae, He MOXET OTTPAaHUYHUTh CMEXKHBIE BOTIPOCH 1 COCPEIOTOYNTh BHUMAaHUE HA OCHOBHBIX,
HIEPBOCTETIEHHBIX MPOOJIEMax paccMaTpUBAEMOI TEMBI.

Jlaree HEOOXOJMMO BHHMATEIbHO M3YyYUTh METOAMYECKHE PEKOMEHIALUH IO MOJArOTOBKE
KOHTPOJIHOM pa®OoThl, COCTaBUTH IJIaH PAOOTHI, KOTOPBIH JOJDKEH BKIIOYATh OCHOBHBIE BOIPOCHI
KOHTPOJIFHOH paOOTHI.

B copmepxaHuu KOHTPOJILHOH pabOThl HEOOXOIUMO IMOKa3aTh 3HAHHE PEKOMEHIIOBAHHOMN
JHUTEPATYPHI 10 JAHHON TeMe, HO IIPU 3TOM CIIe/IyeT MPaBHIBHO IOJIb30BATHCS IEPBOMCTOYHUKAMH,
u3beraTh Ype3smMepHOro nuTupoBanus. [Ipu nucnonp3oBaHUM LUTAT HEOOXOJUMO YKa3bIBaTh TOUHBIE
CCBUIKHM Ha UCIIOJIb3yeMblii HCTOYHMK: yKa3aHHE aBTOpa (aBTOPOB), Ha3BaHUE PabOThI, MECTO U T'OJl
U3/IaHUs, CTPAHHUIIBL.

B koHIle KOHTpOJBbHOH pabOTHI MPUBOAMUTCS TMOJIHBIA Oubnuorpaduyeckuii mepedyeHb
UCIIOJIb30BaHHBIX HOPMATHBHO-TIPABOBBIX aKTOB W CIELUAIBHOM JUTEpaTyphl. JlaHHBIA CIHCOK
YCIIOBHO MO>KHO TO/IPa3AETIUTh Ha CIEIYIOIINE YAaCTH:

1. HopMaTuBHO-NIpaBOBBIE AKThI (JAIOTCS MO UX IOPUIUYECKON CHIIE).
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2. YuebHuKH, yueOHbIe TOCOOuSI.

3. MoHnorpaduu, yaeOHble, ya4eOHO-ITPAKTUIECKHIE TOCOOUSI.

4. Tlepuoguueckas rnevyarth.

[TepBoucrounuku 2,3,4 naroTcs 1o angaBuTy.

Odopmnenne 6uOIMOTrpadUIECKIX CCHIJIOK OCYIIECTBIISICTCS B CISAYIONIEM MOPSIIKE:

1. @amwius ¥ WHUIMANBL aBTOpa (KOJUIEKTHB aBTOPOB) B MMEHHUTEIBHOM majaexe. [Ipu
HAJIMYUU TPEeX W 0oJiee aBTOPOB JOMYCKAETCs yKa3blBaTh (haMWIIMK M WHHUIMAJIBI MEPBBIX IBYX U
n00aBUTh «¥ np.». Ecnm KHMra HammcaHa aBTOPCKUM KOJUIEKTHBOM, TO CCBUIKA JENaeTcs Ha
Ha3BaHWE KHUTH M e€ pemakropa. ®aMuinio 1 WHUIHAIB! PEeAaKTOpa MOMENIAI0T MOCie Ha3BaHUS
KHUTH.

2. [TonHOE Ha3BaHME IEPBOMCTOYHNKA B UMEHUTEIIHLHOM ITaJIeKe.

3. MecTo u3naHusl.

4. Ton u3nanus.

5. O6miee KOJIMYECTBO CTPAHUIT] B paboTe.

CchUlKM Ha >KypHaJbHYIO WJIHM Ta3eTHYIO CTaThlO JOJDKHBI COJIEPXKATh KpPOME yKa3aHHBIX
BbIIIIE JAHHBIX, CBEJICHHS O HA3BaHUU KypHaJla WIN Ta3eThl.

Uro kacaeTcsi MpakTHMYECKUX 3aJaHMil (pelieHusl 3aqad), OHU JOJDKHBI OBITh BBIMOJHEHBI
CTPOTO MO OMHCAHUIO METOJAUYECKUX PEKOMEHAAINN IO BBHITIOTHEHUIO KOHTPOJIBHOM paboTHI.

KonTponbHast paboTa u3naraercs JOTHUECKH MOCIEAOBATENbHO, TPAMOTHO U pa300pUYUBO.
Ona 00s13aTeJIbHO JOJKHA UMETh TUTYJbHBIA JUCT. OH COAEPKUT Ha3BaHUE BBICILIErO y4eOHOIo
3aBeJICHMs, Ha3BaHUE TeMbl, (PaMUIINIO, THULIMANIBI 00y4Yaloierocs, HOMEp IPYIIIIbL.

Ha crnenyromem jiucte NpUBOAMTCS COAEp)KaHHE KOHTPOJIbHOM pa®oThl. OHO BKIIOYAET B
ce0si: BBEJICHNE, Ha3BaHKE BOIIPOCOB, HOMEPA 3aj1ay, CIIUCOK JIUTEPATyphI.

ITo BceM BO3HHKIIHMM BOINPOCaM OOYyYaromeMycsi CleAyeT oOpamaThCs 3a KOHCYJIbTaluei
npenojaBarento. Cpok BBIOIHEHUS KOHTPOJIBHON pabOThl OMpeaessieTcs mpernojaBaTesieM U OHa
JOJDKHA OBITH C/aHa HE TO3JHEe, YeM 3a HeNeNlo 10 dk3amena. [lo pesymnbraTtam NpOBEpKU
KOHTPOJIbHAs paboTa CYMTACTCS 3aYTEHHOW WM HE 3aU4TEHHOH. B ciyuae oTpuIaTenbHON OLEHKH,
00yYaromuicss JOJDKEH 03HAKOMUTHCS C 3aMEUaHMsIMU M, YCTPAHUB HEJOCTATKH, TOBTOPHO C/IATh
paboTy Ha IPOBEPKY.

4.7. Conep:kanue pa3aejioB IMCUUIINHBI

Pazpen 1. [Ipuatuner moctpoenust CAIIP

[MpoekTupoBanue TexHHYECKUX 00BeKTOB. HazHauenue u npuHiunel noctpoerns CAIIP.

Pazpen 2. MatemaTudyeckoe MOJEIUPOBAHUE

Marematndeckne Momenu. Meron ammpokcuManmun B Microsoft Excel. Ilpumenenune
uHTepnonsyn B Microsoft Excel.

Pa3nen 3.MoaenupoBaHue Ha MUKPOYPOBHE

Maremarndeckrie Mosien Ha MUKpoypoBHe. [Ipumep pacuera B makere Mathcad.

Paznen 4.MopaenupoBaHue Ha MaKpOypOBHE

DJeKkTpuyeckre IIelu TMOCTOSIHHOro Toka. 3akoHel Oma wu  Kupxroda. DxBuBajieHTHBIE
npeoOpa3oBaHusl IICKTPUIECKUX Ierneidl. MeToa KOHTYpHBIX TOKOB. MeTo y3JIOBBIX MOTEHIHAIoB. MeTo]
SKBUBAJIECHTHOI'O F€HEPATOPA.

OneKTpuyecKkue e CHHYCOMAAIBHOTO IMEePEeMEHHOro Toka. lIpencraBieHne CHHYCOMAAIBHBIX
BEJIMYMH BEKTOpAaMH U KOMIUIEKCHBIMH TepeMeHHbIMH. CHMBOIMYECKMH METOJ] pacuera Lenei
CHUHYCOUJAIBHOIO TOKA.

Ilepexonupie mporecchl B 3JEKTpUYeCKUX HemsiX. OCHOBHBIE MOJIOKEHHUS OMEPaTOPHOTO METOJa.
[IpumeHeHne oOmepaTOpHOTO MeToda Uil peleHds JudQepeHInalbHO-UHTETPaIbHBIX —YpaBHEHUH.
IIpuMeHeHue onepaToOpHOTro MaToIa AJi pacueTa MepexXoAHbIX MPOIECCOB.

Pacuer neneil ¢ momolnbo TOMoJOTHUECKUX MaTpull. [IpencraBienHne CTPyKTyphl JIEKTPUUECKON
uenu B Buae rpada. MaTpuubl MHCUMACHIMHA M ceueHHH. TaOnM4HBIA MeTon (OpPMUPOBaHMS YpaBHEHHN
LEMH.

Paznen 5.MoaenupoBaHre Ha METaAypOBHE
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Mogenu ciydailHeIX coObITHHA. CucreMbl MaccoBoro obcmyxkuBanus (CMO). MogaenupoBanue
onHoKaHanmkHOU 3aMkHYTOH CMO B cpene Mathcad. Onrrumu3zanus CTpyKTyphl OTHOKaHALHONW 3aMKHYTOH
CMO B cpene Mathcad. MogenmupoBanne MHorokaHanpbHOUW 3aMkHyTOHW CMO B cpene Mathcad.
MonenupoBanue MHOTOKaHaNbHOH OTKpbITOH CMO B cpeae Mathcad. MimurtanimonHoe MoJenupoBaHue B
cpene Matlab/Simulink

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU
Hpu usyuenuu Oucuunﬂuubt ucnob3yemcsa UHHO6AUUOHHAA 06pa3oeameﬂbuaﬂ
mexHoi0cus Ha OCHOoee HWHTCIpallMd KOMIICTCHTHOCTHOIO W JIMYHOCTHO-OPHUCHTHUPOBAHHOI'O
moaxoaoB C 9JICMCHTaAMH mpaduuuonnozo JIEKUUOHHO - CEMURAPCKO20 u
Kea3zunpogheccuonHanbHo20 00yueHus ¢ UCnOIb306AHUEM UHMEPAKMUBHBIX (YopM nposedeHuUs
3aHAMUI, UCCe008AMETbCKOU NPOEKMHOU OeAMEAbHOCMU U MYJIbMUMEOUIHBIX YUEOHbIX
mamepuaiioas.

Buy yaebHOI pabOThI (O0pa3oBaTeIbHBIC TEXHOJOTUH
OJIEKTPOHHBbIE MaTepuajbl, HCIOJb30BAaHUE MYJIbTUMEIUUHBIX
Jlekiun CPEICTB, pa3AaTOYHBIA MaTEpHal

MCTOI[ AHAJIN3a KOHKPCTHBIX CHTyaHHﬁ, TCCTUPOBAHUC, KCI>'ICLI,
IIpakTHdecKne 3aHITHS BBITTOJTHCHHUC I'PYIIIIOBLIX ay ANTOPHBIX SaﬂaHHﬁ, WHAUBUAYAJIbHBIC

JOKJIaabl
CaMocToaTeIbHAs 3aHII/ITa u MMpe3CHTAI A PE3YJIBTATOB CaMOCTOATEIBbHOI'O
[2360Ta HNCCICOOBAHUS HA 3aHATHUAX

6. OnleHOYHBIE CpeICTBA JUCHMILTHHBI
6.1. ITacopt doHaa OLIEHOYHBIX CPEACTB MO JUCHUIINHE

«Mogean 1 MeTOAbl aHAJIU3A MMPOCKTHLIX pemennﬁ»

Ne Kon O11eHOYHOE CPEeICTBO
KonTponupyemebie pasensl
n/n (TEMBI) AMCHMILIMHBL KOHTpOIMPYCEMO KOJI-
# KOMITeTEHIIHH HanMEHOBaHHE 5o
KommnerenTHOCTHO- 5
Pazgenl. IIpHHIAIIBT TIOCTPOEHMS YK-1
OPUEHTHPOBAHHBIC
1| CAIIP TK-1 3aJaHusg
I1IK-2
Bormpocs! s 3auera 7
TecToBbIC 3amaHUs 20
VK-1 KommeTeHTHOCTHO- 60
IIK-1 OpPHUEHTUPOBAHHBIEC
2| Paznen 2. Marematuueckoe P p
MOJICTTMPOBAHKE TK-2 38/ aHIA
AeImp Bormpocs! s 3auera 7
TecToBrIe 3a7aHNs 20
VK-1 KomnerenTHocTHO- 30
[TK-1 OPUEHTUPOBAHHBIE
Pazgen 3.MoaenupoBanue Ha
3 MHKH o OBH? P I1IK-2 3aJlaHus
poyp Bonpocs! mis sx3amena | 7
TecToBbIe 3a1aHUS 20
VK-1 KommnereHTHOCTHO- 10
IK-1 OPHUECHTUPOBAHHBIE
Paznen 4. MonenupoBaHue Ha
4 MaK)I o OBHCI[ P I1IK-2 3aJaHusg
poyp Bomnpocs! s sx3amena | 7
TecToBBIE 3aMaHNS 20
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KomnerenTHocTHO- 10
VK-1 OPUEHTUPOBAHHBIE
Pasznen 5. MonenupoBaHnue Ha K-1 3aTaHHS
MeTaypoBHe TIK-2 Bomnpocs! mis sx3amena | 7
TecToBbIC 3amaHUs 20

[TpoMexyTOUHBII cpe3 3HAHUI MPOBOAUTCS MUCHMEHHO (TECTHPOBAHUE), MyTEM YCTHOTO

ompoca, TECTUPOBAaHWS W BBINOJHEHUS KOHTPOJBHBIX 33JaHUM 10 TPONUIAECHHOMW TEME.
TecTupoBaHHEe MOKET OCYIIECTBIIATHCS 00YUYAIOIIMMHUCS B KQ4€CTBE CAMOCTOSATEIILHON MOATOTOBKH

KaxK 110
(VK-1,

OTJIENBHBIM TeMaM (TI0 MIPUJIaraeMbIM BOTIPOCAM), TaK U 1O TIOJTHOMY 00BEMY JUCIHILTAHBL.
[1K-1, I1K-2)
6.2 Bonpochl 14191 3a4eTa
(VK-1, [IK-1, TIK-2)
ITpoexTrpoBaHNE TEXHUIECKUX OOBEKTOB.
Haznauenne u npunnunsl noctpoenus CAIIP.
MareMaTu4ecKkre MOJIENH.
Meron anmpokcumanun B Microsoft Excel.
[Tpumenenue uaTepoNsIIE B Microsoft Excel.
Marematudeckre MoJIeN Ha MUKPOYPOBHE.
3akonbl Oma u Kupxroda.
OKBHBaJCHTHBIE MPE0OPa30BaHUs dJEKTPHUUECKUX LIETICH.
MeTo KOHTYpPHBIX TOKOB. MeTO/| y3JI0BBIX ITOTEHIIUAIIOB.
0 MeToz 5KBUBaJIEHTHOTO T€HEPATOPA.

6.2 BonrpocslI 1151 3K3aMeHa
(VK-1, [IK-1, TIK-2)

1. TlpencrapieHue CHHYCOUIAIbHBIX BEJIMYNH BEKTOPAMU M KOMIUIEKCHBIMH TTIEPEMEHHBIMH.
CuMBOJMYECKHUI METOJI pacueTa [enell CHHYCOMJaTbHOTO TOKA.
2. TlepexoHbIe MPOIECCH B HIEKTPUICCKHUX HETISIX.
3. OCHOBHBIE MMOJOKEHHS ONIEPATOPHOTO METO/IA.
4. TlpumeHeHHE OMEPATOPHOIO METO/IA TSl pemieHus quddepeHInaaIbHO-UHTETPAITbHBIX YPABHEHHIA.
5. IlpumeHeHHUEe onepaToOpHOro MaToaa sl pacueTa MepeXoIHbIX IPOIECCOB.
6. Pacuer 1erei ¢ MOMOIIBIO TOMOIOTHYECKUX MATPHIIL.
7. TlpexncraBieHue CTPYKTYpBI DJICKTPUYECKOHN LMK B BUe rpada.
8. Marpuipl HHCIMICHIINA 1 CEUCHHUI.
9. TabnuuHblii MeTO GOPMUPOBAHUS yPABHEHHH LISTIH.
10. Mogenu ciaydaitubix coObrtuii. CucremMbl MaccoBoro oocyskuanus (CMO).
11. MopenupoBanue oaHOKaHanbHOM 3amMkHyTOI CMO B cpeie Mathcad.
12. Onrumusarus CTpYKTYpBI 0IHOKaHaIbHOH 3amMkHYTOi CMO B cpene Mathcad.
13. MopenupoBanue MEHOrOKaHanbHOM 3aMkHyTON CMO B cpene Mathcad.
14. MoaenupoBanue MHOroKaHaabHOU OTKpeITO CMO B cpene Mathcad.
15. UmuTanmonHoe MoaeaupoBanue B cpeae Matlab/Simulink
6.3. [lIkana oLeHOYHBIX CPEACTB
YpoBHH Kputepun onennBanus OreHOYHBIE
OCBOEHUSL cpencTaa
KOMIIETEHITNI (K01-BO OQAIITOB)
[IponBuHyTHI | - TIONHOE 3HAHHWE Y4eOHOTO MaTepuana U3 Pa3IUYHBIX | TECTOBBIC 3aJAHHUS
(75-100 GamnoB) | pa3AesioB TUCITUTIINHBL, (30-40 6annoB);
«3a4TEHOY, - YMEHHME $CHO, JIOTUYHO H TpPaMOTHO M3JIararb | KOMIIETEHTHOCTHO-
«OTIUIHO» W3YUYEHHBI MaTepuaj, TMPOU3BOJUTh COOCTBEHHBIC | OPUEHTHPOBAHHBIE
pa3MBILUIEHUs, [EJIaTh YMO3AKJIIOUEHUS U BBIBOABI C 3aaHUSA
n00aBICHUEM KOMMECHTAPHEB, MMOSICHCHU, (7-10 6amoB);
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000CHOBaHUH, 000CHOBBIBATH
MPOEKTHBIC PEIICHNUS;
Ha srom ypoBHe oOydwarommuiics criocoOeH TBOPUYECKH

IMPUHHUMACMBIC

BOIIPOCHI K 3a4eTy,
9K3aMeHy
( 38-50 6amnoB);

MPUMEHSITh MOJTy4YEHHBIE 3HAHUS nyTeM
CaMOCTOSITEIILHOTO KOHCTPYUPOBaHUS criocoba
JeSITENIbHOCTH.
basosbrii - 3HAaHUE OCHOBHBIX TEOPETUYECKUX U METOAUYECKHUX | TCECTOBBIC 3a/laHUA
(50-74 6amna) | monoxenuit Mo W3ydeHHOMy MaTepuany u Meromos | (20-29 Gaio);
«3a4TCHOY, 06paGOTKH Pa3IMYHBIX MATCPHAIIOB; KOMIIETEHTHOCTHO-
«XOoporo» - 3Hanue knaccupukanui OC, ¢pynkuit u ceoiicts OC, | OPUCHTUPOBAHHBIC
ocHOBHBIX TTOHsATUIH OC. 3aZlanus
Ha »9ToM ypoBHE 0OydYalOIIMMCA  HCIOIB3YeTCs (5-8 bamos);
KOMOMHHPOBAaHUE HM3BECTHBIX NMPUEMOB JEATEIbHOCTH, | BOIPOCHI K 3a4€Ty,
3BPUCTUYECKOTO MBIIILICHUS. OK3aMCHY
( 25-37 Gannos);
[Toporossrii - IOBEPXHOCTHOE 3HaHUE OCHOBHBIX TUIIOB OC; TECTOBbIE 3aJaHUS
(35-49 GannoB) | - MOBEPXHOCTHOE 3HaHUE Ha3HavyeHus U pynkimii OC; (14-19 6annos);
«3a4TEHOY, KOMIIETEHTHOCTHO-
«ynosnerBopute | Ha 3ToM ypoBHE oOydarommiicst crocoO€H MO MaMsATH | OPHUCHTHPOBAHHBIE
JBHO» BOCIIPOU3BOJNTH paHee YCBOCHHYIO METOIUKY . 3a/laHus
(3-6 6amna);
BOIPOCHI K 3a4eTy,
IK3aMEHY
( 18-24 Gamna);
Huzkuit - HE3HaHUE TEPMHHOJIOTHH JTUCITUTUIMHBL, | TECTOBBIC 3a/IaHUs
(TOTIOPOTOBBIA) MPUOJIM3UTENBHOE TPEACTABICHUE O TIPEAMETe W (0-13 6amoB);
(KOMITETEHITUSI HE | METOJIaX JUCIUIUIHHBI, OTPBHIBOYHOE, 0€3 JIOTWYECKOW | KOMITETEHTHOCTHO-
chopMUpOBaHa) | MMOCIEIOBATENLHOCTU U3JI0KEHNE uHbOpMalluy, | OPUEHTUPOBAHHBIE
(MeHee KOCBEHHBIM  00pa3oM 3aTparuBaionieii HEKOTOpHIC 3a/laHus
356am10B) acCreKThl TPOrPaMMHOTO MaTepHaa. (0-4 6amna);
«HE  3a4YTCHO, BOTIPOCHI K 3a4ETYy,
«He 9K3aMeHYy
YIOBIIETBOPUTEID ( 0-17 6anoB)
HOY»

7. YueOHO-MeTOAMYecKOe U HHGPOPMAIITMOHHOE o0ecniedyeHne JUCHUIINHbI

7.1 OcHoBHas1 y4eOHas1 IUTEpaTypa:

1. 2Kmyow, B. A. MonenupoBaHie 3aMKHYTBIX CUCTEM aBTOMAaTUYECKOTO YIIPABIICHUS : yueOHOe
nocoOue ans akajgemuyeckoro Oakanaspuara / B. A. XKmyne. — 2-e uzn., ucnp. u jgon. — M. :
W3narenscrBo FOpaiit, 2017. — 126 c.

https://www.biblio-online.ru/book/F1DE389D-4810-48F2-BDDF-5EDF38346927

7.2 TonosiHUTEILHAS Y4eOHAas1 JJUTEepaTypa:

1. AHanu3 JaHHBIX | Y4eOHUK 71 akajeMudeckoro OakanaBpuata / B. C. Mxurapsa [u 1p.] ;
nox pen. B. C. Mxurapsana. — M. : U3natensctBo FOpaiit, 2017. — 490 c.
https://www.biblio-online.ru/book/CC38E97A-CCES5-4470-90F1-3B6D35ACCOB4

Jist  caMoCTOSITEeNbHON  paboThI

7.3 MeToauveckne YKa3aHUA M0 OCBOCHHUIO TN CIUIIIMHBI
oOyuyaromuecss B KOMIIBIOTEPHBIX KJjlaccax Kadeapbl

oOecrieyeHbl HEOIPaHWYEHHBIM JIOCTYIIOM K CETeBBIM pecypcaMm Internet, yueOHO-MeTOAMYECKHUE U

CIIPaBOYHbIE

MaTcpHraJibl pasMCIICHbL B CCTH

ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply_math/.
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https://www.biblio-online.ru/book/F1DE389D-4810-48F2-BDDF-5EDF38346927
https://www.biblio-online.ru/book/CC38E97A-CCE5-4470-90F1-3B6D35ACC0B4
ftp://ftp.vt.tpu.ru/study/Katsman/public/Apply_math/

7.4 Uupopmanuonnbie U nndppoBbie TEXHOJOTMH (IPOrpaMMHOe o0ecredeHue,
coBpeMeHHbIe MpodeccuoHANIbHbIC 0a3bl JAHHBIX M HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI)

VYuyebHast JucHMIUIMHA (MOAYJb) NpPEIyCMaTpUBaeT OCBOEGHHE MH(OPMAIMOHHBIX U
UQPPOBBIX TEXHOJIOTHH. Peanm3amus muppoBBIX TEXHOJOTHH B 00pa30BaTEIFHOM MPOCTPAHCTBE
SBISIETCA OJHOM W3 BaXHeHIuX 1eneil oOpa3oBaHus, JaloLlel BO3MOXHOCTb pPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KayecTBa OOYyYaromuXcs Kak OyaymuX BbICOKOKBAIA(DUIIMPOBAHHBIX
CIELUAJINCTOB.

HudpoBeie TEXHOJOTHH MPEIyCMaTPUBAIOT pPAa3BUTHE HABBHIKOB 3()()EKTUBHOTO pEIICHHS
3aJa4 Mpo(hecCHOHAIBHOTO, COLIUAIBHOT0, TMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM PA3JINYHbIX
BUJIOB KOMMYHHUKAIIMOHHBIX TEXHOJNIOTHH. OcBOeHHE HMUPPOBBIX TEXHOJOTUH B paMKax JaHHOU
JUCLUIUIMHBL (MOJyJIsl) OPMEHTHUPOBAaHO Ha CIOCOOHOCTh O€30macHO M HajiekaluMm o0pa3oM
HoJyyaTh JOCTYN, YIpPaBIATh, WHTETPUPOBAaTh, OOMEHUBAThHCS, OLIEHWBATh U CO3[aBaTh
UHPOPMALIMIO C TOMOIIBI0 IUPPOBBIX YCTPOMCTB U CETEBBIX TexHoJoruil. PopmupoBaHue
U(PPOBOH KOMIETEHTHOCTH MpEronaraeT paboTy ¢ JaHHBIMH, BJIAJCHHE MHCTPYMEHTAMH IS
KOMMYHHKAIUH.

7.4.1 JJ1IeKTPOHHO-0MOJINOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «29BC JIAHb» (https://e.lanbook.com/) (moroBop Ha okazanue ycayr ot 01.09.2025
Ne 6/1 (CereBas 3nekTpoHHast OUOINOTEKA).

2. baza naHHbBIX 31eKTpoHHBIX HH(popManoHHBIX pecypcoB @PI'BHY ITHCXDB (norosop mo
o0ecreyeHnIo JoCTyna K 3JeKTpoHHbIM HH(popmarmonHeiM pecypcam GPI'BHY IMHCXDB uepes
tepmuHan yaanennoro gocrymna (TY ®I'BHY LTHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. DnekTpoHHas OubnmoreuHas cuctema «HammonaneHbI 1UpPOBOM pecypc «PykoHT»:
Komnexuun «ba3zoBsiit maccuBy u «Komnoc-c. Cenbcke xo3siictBoy» (https://rucont.ru/) (morosop Ha
OKa3aHWe YCIYT 10 MPeI0CTaBIeHUIo AocTyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnexrporHoe nzmarensetBo OPAWTY (https://urait.ru/) (ZoroBop Ha OKa3aHHe
yCIyr TO MpPeJOCTaBIEHUIO JocTynma K oOpaszoBatensHoW miarpopme OOO «3DneKTpoHHOE
m3matensctBo FOPAMTY ot 01.09.2025 Ne 7326).

5. DnextpoHHo-0nOMMoTeUHast cuctema «Bepuanckuit» (https://vernadsky-lib.ru) (morosop
Ha 6€e3B03ME3THOE MCI0JIb30BaHKe pousBeeHui oT 26.03.2020 Ne 14/20/25).

6. baza nanueix HOb «HanmonanspHast snexktponHas oubnuortekay (https://rusneb.ru/)
(moroBop o moakimtoueHun k HOb u npenocrasnennu noctyna k oosekram HOb ot 02.09.2024 Ne
101/H2b/4712-n).

7. JloroBOp O COTPYIHHYECTBE IO OKa3aHUIO OMOJIMOTEYHO-UH(POPMAIMOHHBIX U
COLMOKYJIBTYPHBIX YCIYyT IIOJIb30BaTeNIIM YHHUBEPCUTETa M3 YHMCJIAa HHBAIKUIOB [0 3PEHUIO,
CITa0OBUISIINX, UHBATMAOB APYTUX KATErOpUH C OTpaHUYEHHBIM JOCTYNOM K MH(OpMAIIMH, JIHII,
UMEIOIUX TPYIHOCTH ¢ uTeHueM IiockoneyaTtHoro tekcra TOIBYK «TamboBckas obnmactHas
yHUBepcajabHas Hay4yHas OuOnuortexa um. A.C. [lymxuna» ®unman «CneuuanbHas 6ubnuoreka
st crnenbix uM. H.A. OctpoBckoro» (https:/www.tambovlib.ru) (10roBop 0 COTpyIHHUYECTBE OT
10.10.2024 Ne 0001).

7.4.2. UndopManmoHHbIE CTIPABOYHBIE CHCTEMbI
1. Cnpasounas npagosas cucmema KoucyromanmlIlnoc (002080p nocmagku, adanmayuu u
conpogodicoerus Ikzemniapos cucmem KoncynomaumlIinioc om 24.02.2026 Ne 12760 /13900/3C).
2. Dnexmponnsiii nepuoduyeckuti cnpagounux « Cucmema I'APAHT» (0o2o6op na ycayeu no

conposodicoenuio om 11.02.2026 Ne 194-01/2026).
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7.4.3. CoBpemeHHbIe TpodeccuoHaIbHbIE 0a3bl TaHHBIX

~

. baza

JAaHHBIX

HOPMAaTUBHO-IIPABOBLIX

aKTOB

nporpammsel «Pocmeromy (morosop ot 06.11.2025 Ne 505/2025)
2. baza nmannpix Hayunoii snextponHoil Oubmamorexkn eLIBRARY.RU — poccuiickuit
MH()OPMAIIMOHHO-aHAJTUTHYECKUHA TOPTAJI B 00JIACTH HAYKH, TEXHOJIOTHH, MEIUIUHBI 1
oOpasoBanus - https://elibrary.ru/

RENS)

. OTKpBITBIE

JaHHBIC

denepanbHOU
https://rosstat.gov.ru/opendata

CITyKOBI

5. Ilpodeccuonanbubie 0a3bl JaHHBIX: https:/www.sql.ru

MH(POPMALMOHHO-00pa30BaTeIbHON

. IMoptan oTkpeITBIX MaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/
roCy1apCTBEHHOMN

CTaTUCTHKHU -

6. IlpodeccronanpHble 0a3bl JAHHBIX. DJICKTPOHHAS OMOIMOTEKa MATEMATHUYESCKUX

¢bynkuithttps:/dlmf.nist.gov/
7. Tlpodeccuonanpubie 6a3pl qanHbIX. OpenNethttp:// www.opennet.ru/

8. TIpodeccuonanbubie 6a3nl nanubix. SQLhttps://www.sql.ru/

7.4.4. JInlleH3UOHHOE U CBOOOHO PACTIPOCTPaHsieMoOe MPOrpaMMHOe
olecreyeHue, B TOM YHcJie 0T€4eCTBEHHOTO NPOU3BOICTBA

Ne HaunmenoBanue Pa3zpaboTrunk JocTtynHocTh Ccbuika Ha Equnbiii PexBU3UTHI
o (141IeH3MOHHOE, | peecTp poccuiickux TMOATBEPKAAIOIIETO
(mpaBoobaanare ¢B00O/IHO nporpamm st 9BM JOKYMeHTa (IpH
JIb) pacupocrpansie | u B/l (mpu Hannuun) HAJTUYUH)
Moe)
1 Microsoft Windows, Microsoft JIntensnonnoe - JInuensus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpoxk
JeUcTBHs: OECCPOUHO
2 AHTHBHpYCHOE AO Jlunensuonnoe | https://reestr.digital.go CyOuieH3nOHHbIH
MIPOTpaMMHOE «JlabopaTopus v.ru/reestr/366574/7sp norosop ¢ OO0
obecrieucHre Kacnepckoro» hrase id=415165 «Codrekc» ot
Kaspersky Endpoint (Poccwust) 17.12.2025 Ne 6/H,
Security ms 6uzHeca CPOK AEUCTBUS: C
18.12.2025 mo
17.12.2026
3 MoiiOduc 00O «Hogsie Jluniensuonnoe | https://reestr.digital.go KonTtpakt ¢ OO0
CraHapTHBIH - oOnavHbIe v.ru/reestr/301631/?sp «PyOuxon»
OducHbIl makeT s TEXHOJIOTUN hrase id=2698444 oT 24.04.2019 Ne
paboTsI (Poccus) 036410000081900001
JIOKYMEHTAaMH 1 2
HOYTOM CPOK JEHCTBHUSL:
(myoffice.ru) OeccpodHo
4 OducHbIit makeT AO «P7» Jluuensuonnoe | https://reestr.digital.go KonTtpakt ¢ OO0
«P7-Ocpucy v.ru/reestr/306668/?sp «Codrekc»
(meckTomHas Bepcusl) hrase id=4435041 o1 24.10.2023 Ne
036410000082300000
7
CPOK JIEHCTBHUSL:
0eccpodHo
5 OmneparoHHast 000 "bazanbet Jlnmensnonnoe | https://reestr.digital.go Kontpakt ¢ OO0
cucreMa «AJbT cBoOOIHOE v.ru/reestr/303262/?sp «Codrexc»
O6pazoBanue» MPOTPaMMHOE hrase 1d=4435015 o1 24.10.2023 Ne
obecrieuenue" 036410000082300000
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7
CPOK JIEHCTBUS:
6eccpodHo
[IporpammMHas cucrema AO Jlnuensnonnoe | https://reestr.digital.go JIneH3nOHHBIN
U OOHAPY KEHHS «AHTHUIIIATAAT v.ru/reestr/303350/?sp noroBop ¢ AO
TEKCTOBBIX (Poccus) hrase 1d=2698186 «AHTHIIIaTHAT)» OT
3alMCTBOBAaHHH B 16.05.2025 Ne 10567,
y4eOHBIX 1 HayYHBIX CPOK JIEHCTBUS: C
pabortax 16.06.2025 o
«Antumnaruatr BY3» 15.06.2026
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CBo0ogHO - -
- IPOCMOTP pacrpocTtpaHsieMm
nokymeHtoB PDF, oe
DjVU
Foxit Reader Foxit Corporation CoboaHo - -
- IPOCMOTP pacrpocTpaHsieM
nokymeHtoB PDF, oe
DjVU

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « AHTEepHE?

1. CDTOwiki: 6a3a 3nanwmii mo nudposoit Tpancopmanuu https://cdto.wiki/
2. CIT Forum. URL: http://www.citforum.ru (1ara oopamenus 12.06.2011).
3. CAIIP u rpaduka: Hay4YHO-TEXHHUUYECKHUH XKypHAJ. [3JIEKTPOHHBIN pecypc]: — pexum
nocrtyma: http://www.sapr.ru/about.aspx.
7.4.6. llndpoBbie HHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTeJIbHOM Mpolecce
LMS-mnatrdopma Moodle
Buptyanbnas nocka Mupo: miro.com
Bupryansnas nqocka SBoard https://sboard.online
Buptyanbsnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuckl: Aunekc./{uck, O6m1ako Mail.ru
Cepaucs onpocos: Axgexc @opmbr, MyQuiz

Cepsucsl BuneocBs3u: Snnexc tenemoct, Webinar.ru
COBMECTHOU

Cepsuc

http://www.trello.com

paboThI

Hazg

MPOEKTaMHU

UIL  HEOOIBIINX

rpynnn  Trello

7.4.7. lIlndpoBbie TeXHOJOTHMH, IPUMEHsIeMbIe TPH U3YYeHU U JUCHUILTHHBI

Ne

[{udpossie TEXHOTOTHA

Bunpl yueOHOI paboTHI,
BBITOJIHSIEMbBIE C TPUMEHEHHEM
1 (POBOH TEXHOJIOTUU

dopmMmupyemsbie
KOMIIETEHIINH

O0J1aYHbBIe TEXHOJIOTNH

Jlexuu

[IpakTrueckue 3aHATUS
(JTaGopatopubie pabOTHI)

K-

2, IIK-1

BoJubinue 1anubie

Jlexkmm

[TpakTudeckue 3aHATH
(JTabopatopHbIe pabOTHI)

[IK-

2, TIK-1
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

TexHosoruu

0ecrpoBOHOM CBSI3H

Jlexuuu
[IpakTrueckue 3aHATUS
(JTabopatopubie pabOTHI)

IK-2, TIK-1

HoBrle Jlexuun
NMPOU3BOJCTBEHHbIE [TpakTudeckue 3aHATH
TEXHOJIOTHH (JTaboparopHbie pabOTHI)

IIK-2, TIK-1

8. MaTepuajibHO-TeXHHYECKOE oOecnedeHre AU CIMIJINHbI

VY4ebnast ayauTopust 1uis
MPOBEACHUS 3aHATUN
JIEKIIUOHHOTO THUIIA

(r. MUuypHHCK, Y.
WnTepHanuonansHas, 1.
101 - 1/305)

1. Hoytoyk Lenovo X201i Tablet
Core 17 620LM 2000 (nHB. Ne
1101047448)

2. Ilpoexrop Acer X113PH
SVG/DLP/3D/3000
Lm/1300:1/HDMI/10000 Hrs2.5kg
(uuB. Ne 21013400769)

3. Oxpan HacTeHHbIH Digis Optimal-
C dopwmar 1:1 (200%¥200) MWDSOS-
1103 (muB. Ne 21013400767)

4. Habops! 7eMOHCTPAILIHOHHOTO
000pyI0BaHHS B Y4EOHO-HATJISAHBIX
nocoOuii.

1. Microsoft Windows 7 (yuuieH3ust
or 31.12.2013 Ne 49413124,
OeccpodHo).

2. Microsoft Office 2010 (Juuen3us
ot 04.06.2015 Ne 65291658,
OeccpovHo).

Y4eOHas ayaAuTopus JJis
MIPOBEICHUSI 3aHITUN
CEMHHAPCKOTO THUTIA,
KyPCOBOT'O ITPOCKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX
paboT), TPYIIOBBIX U
WHIMBHY aJIbHBIX
KOHCYJIbTaLIM, TEKYIIETO
KOHTPOIIS U
MPOMEKYTOUHOM
aTTeCTaI|K
(KOMITBIOTEPHBIH K1ace)
(r. MU9ypuHCK, yII.
HuTepHanuonanbHasd, 1.
101 - 1/114)

1. Komnbsrotep C-600 (1HB. Ne
1101044333, 1101044334,
1101044335, 1101044336,
1101044337, 1101044338,
1101044339, 1101044340)

2. Kommsrorep C-700 (uHB. No
1101045328)

3. Konuentpatop cereBoii (uHB. Ne
2101061671)

4. Komnwrorep P-233 (unB. Ne
2101041453, 2101041454,
2101041455, 2101041456,
2101041457,2101041458,
2101041459, 2101041460,
2101041461)

5. CucCTeMHBIH KOMIUIEKT:
[Ipomeccop Intel Original LGA 1155
Celeron G 1610 OEM (2.6/2 Mb),

1. Microsoft Windows XP
(mumensus ot 31.12.2013 Ne
49413124, 6eccpodHo).

2. Microsoft Office 2003 (sumeH3us
ot 04.06.2015 Ne 65291658,
OeccpoyHO).

3. Project Expert 7 (moroBop ot
18.12.2012 Ne 0354/111-06).

4. Audit Expert 4 Professional
(moroBop ot 18.12.2012 Ne
0354/111-006).

5. Statistica Base 6 (zoroBop ot
12.01.2012 Ne 6/12/A)

6. Statistica Ultimate, KOHTpaKT oT
25.04.2016
Ne0364100000816000014,
OeccpodHo;

Statistica Ultimate, KOHTpPakT OT
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MouuTOop 20” Asus As MS202D ,
MaTepUHCKas 1aTa Asus,
BEHTHJIATOP, IaMSTh, )KECTKUH AUCK,
KOpITyC, KJIaBUATypa, MBI (MHB. No
21013400425, 21013400446,
21013400453, 21013400454,
21013400481, 21013400480,
21013400455, 21013400482,
21013400505)

KomneroTepHas TexHuka
MOJIKITII0YeHa K ceTH «HTepHeT» U
obecrieuena nocrynom Kk SUOC
YHHMBEPCHUTETA.

05.05.2017
Ne0364100000817000006;
Statistica Ultimate, KOHTpaKT OT
07.05.2018
Ne0364100000818000014).

7. Cucrema Koncynbrant [lroc,
norosop ot 10.03.2017 Ne
7844/13900/9C;

Cucrema Koncynbranr [lnroc,
moroBop oT 20.02.2018 Ne 9012
/13900/2C;

Cucrema Koncynprant [lnroc,
noropop oT 01.11.2018 Ne
9447/13900/9C;

Cucrema Koncynpranr [lnroc,
IoroBop oT 26.02.2019 Ne
9662/13900/2C.

8. DIeKTpOHHBIN eproAYeCcKuit
cnpaBo4HUK «Cuctema TAPAHT»,
moroBop oT 27.12.2016 Ne 154-
01/17; DnexTpoHHBIH
MIEPUOANYECKUI CTIPaBOYHHUK
«Cuctema ’APAHT», noroBop ot
09.01.2018 Ne 194- 01/2018CJ;
OneKTPOHHBIN NePUOINUECKUN
crpaBouHuk «Cucrema TAPAHT»,
morosop ot 02.07.2018 Ne 194-
02/2018C/I.

9. Ilporpammel 11t OBM u 6a3bl
nannelx 1C: bubmmorexa IIPO®
(CyONIMIICH3UOHHBIH JOTOBOP OT
19.05.2017 Ne I[TPKT-14698)

10. IIporpammer s 9BM u 6a3st
nmauueix 1C: My3seit
(cyOnuILIeH3MOHHBIH TOTOBOP OT
19.05.2017 Ne ITPKT-14699)

ITomemenue ms
CaMOCTOSITEIBHOM PadOTHI
(r. MuaypHHCK, yi1.
WnTepHanmoHanpHas, 1.
101 - 1/115)

1. Kommprotep Celeron E3500 (wHB.
Ne2101045275)

2. Komnetrotep Celeron E3500 (unB.
Ne2101045276)

3. Kommerotep Celeron E3500 (unB.
Ne2101045277)

4. Kommnetotep Celeron E3500 (uns.
Ne2101045278)

5. Kommsrotep Celeron E3500 (uHB.
Ne2101045279)

6. Kommerotep Celeron E3500 (uHB.
Ne2101045280)

7. Kommbrotep Celeron E3500 (unB.
Ne2101045281)

8. Kommerotep Celeron E3500 (unB.
Ne2101045274)

KoMnbroTepHas TeXHUKA
HOAKIIOUeHA K ceTH «HTepHeT» 1
obecnieuena goctymoMm k DMOC
YHUBEPCHTETA.

1. Microsoft Windows XP
(mumensus ot 31.12.2013 Ne
49413124, 6eccpodHO).

2. Microsoft Office 2003 (nuenH3us
ot 04.06.2015 Ne 65291658,
0eccpouHo).

3. Project Expert 7 (zoroBop ot
18.12.2012 Ne 0354/111-06).

4. Audit Expert 4 Professional
(morosop ot 18.12.2012 Ne
0354/111-06).

5. Statistica Base 6 (moroBop ot
12.01.2012 Ne 6/12/A)

6. Statistica Ultimate, KOHTpakT oT
25.04.2016
Ne0364100000816000014,
OeccpovHo;

Statistica Ultimate, KOHTpaKT OT
05.05.2017
Ne0364100000817000006;
Statistica Ultimate, KOHTPaKT OT
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07.05.2018
Ne(364100000818000014).

7. IIporpammHOe 0OecTicueHNE
«Antumnaruat. BY3»
(IU1LIEH3UOHHBIN T0TOBOP OT
21.03.2018 Ne193, GeccpouHo;
JIMIICH3UOHHBIN JOrOBOP OT
10.05.2018 Ne193-1, 6eccpouHo).
8. MudopmanmonHo-
oOpa3oBartenbpHas MporpaMmma
«Pocmerony (moroBop ot
17.07.2018 Ne 2135).

PabGouas mporpamMma JUCHUIUIMHBI COCTaBjieHa B coOTBeTcTBUU ¢ TpeboBanusimu OI'OC BO —
OakanaBpuaT 1o HampasieHuto moAarotoBku 09.03.01 MudpopMaTrka ¥ BBEIYHCIUTEIbHAS TEXHUKA,
YTBEPKACHHOTO IpukazoM MunoopHayku PD ot 19.09.2017r. Ne929.

ABTOpBI:

JHoneHT kadenpsl arpouHxeHepuu, anekrpodHepretnku u UT, k.c/x.H. Makosa H.E.
[Ipodeccop xadenpsr «Maremaruku, GuU3MKH U UHOOPMALIMOHHBIX TexHONOTHi» byrenko A.U. /

ByTeHKO A.I/I. /nonrmcn

Cr. nmpenonasatensb kadeapsl MareMatuku, pusuku u UT Kanuaun C.O.

Peuenzenr:
3aBeAyIONINi Kadeapoil CTaHIapTU3ANH, METPOJIOTHH M TEXHHUYECKOTO CepBHCA, K.T.H., JIOICHT
XaryHnies B.B.

Pabouas nporpamma pazpadortana B coorBetcTBuu ¢ TpedoBanusimu ®I'OC BO.

[TporpamMma paccMOTpeHa Ha 3aceqaHuM Kadeapbl MaTeMaTUKH, PU3UKUA U HH(OOPMALIMOHHBIX
texHosnorui. [Iporokon Ne 7 ot «26» mapra 2019 1.

[IporpamMma paccMoTpeHa Ha 3acelaHUd y4eOHO-METOAMYECKON KOMHUCCHH WHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuiit I'AY, nporokosn Ne 9 ot 22 anpens 2019 r.
[Iporpamma yTBepkaeHa Pemienuem yueOHO-METOIMYECKOTO COBETa YHUBEPCHUTETA MPOTOKONI Ned
ot 25 anpens 2019 roga.

[IporpaMmma pomonmHeHa W paccMOTpeHa Ha 3acelaHuu Kadeapsl MaTeMaTUKH, (U3WKH H
nHpOpMaITMOHHBIX TexHoIoTHH. [IpoTokon Ne 8 ot «8» ampens 2020 r.

JlomoyiHeHHasi mporpaMMa pacCMOTPeHa Ha  3acelaHud  y4eOHO-METOJUYECKONH KOMHCCHUHU
nHxeHepHoro uHcTUTyTa ®I'BOY BO Muuypunckuit 'AY, npotokon Ne 9 ot 13 anpens 2020 r.
[Iporpamma yTBepkeHa PemeHneM y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA MTPOTOKOI Ne®
ot 23 anpens 2020 roga.

[Iporpamma nepepaboTaHa U IOMOJIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl MaTeMaTHKH, PU3UKH 1 UH()OPMAIIMOHHBIX
texHonorui. [Iporokos Ne 10 ot «09» maprta 2021 r.

[Iporpamma paccMoTpeHa Ha 3acelaHud y4yeOHO-METOJUYECKOM KOMUCCHUH WH)KEHEPHOTO
uactutyta ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 05 anpens 2021 .
[Iporpamma ytBepkieHa PemenneM yuyeOHO-METOAMYECKOTO COBETA YHUBEPCUTETA MPOTOKOI Ned
ot 22 anpens 2021 roxa.
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[Iporpamma nepepabotana u JONOJIHEHA B cCOOTBETCTBHHM ¢ TpeboBanusmu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMAaTHKH, (GU3UKA 1 HHHOPMAITHOHHBIX
texHonoruil. [Iporokos Ne 10 ot «10» urons 2021 r.

[Iporpamma paccMoTpeHa Ha 3acelaHud y4eOHO-METOAMYECKON KOMHUCCHUH HHKEHEPHOTO
nHctutyra ®I'60Y BO Muuypunckuiit I'AY, nporokon Ne 11 ot 15 urons 2021 r.
[Iporpamma yTBepxkaeHa PemenneM yueOHO-METOIMYECKOTO COBETAa YHUBEpcUTeTa MpoToko Nol2
ot 30 urous 2021 roxa.

[Tporpamma nepepaboTaHa u 10MoiIHeHa B cooTBeTcTBUHU ¢ TpeboBanusimu ®PI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acenaHud Kadeapbl MareMaTHKH, GU3UKH U HHPOPMAIMOHHBIX
texHosorui. [Ipotokon Ne 8 ot «12» anpensa 2022 r.

[Iporpamma paccMoTpeHa Ha 3acelaHud y4eOHO-METOAMYECKON KOMHUCCHUH HHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokosn Ne 7 ot 14 anpens 2022 r.

[Iporpamma ytBepxkaeHa Pemennem y4eOHO-METOAMYECKOTO COBETAa YHHUBEpPCUTETA
npoTtokoi Ne§ ot 21 anpens 2022 rona.

[Iporpamma nepepaborana u AonoiaHeHa B cooTBeTcTBUH ¢ TpeboBanusimMu OI'OC BO.

[TporpamMmMa paccMOTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTukd, QU3HKH U HHPOPMAIMOHHBIX
texnosoruii. [Iporokon Ne 6 ot «14» mas 2024 r

[Iporpamma paccMoTpeHa Ha 3acelaHUd y4eOHO-METOAMYECKON KOMHUCCHH WHKEHEPHOTO
uHcturyta ®I'BOY BO Muuypunckuiit I'AY, nporokos Ne 9 ot 20 mas 2024 r..

[Iporpamma yTBepxkaeHa Pemennem y4eOHO-METOAMYECKOTO COBETAa YHHUBEpPCUTETA
npotokoi 09 ot 23 mas 2024 rona..

[Iporpamma nepepaboTaHa U IOMOJIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusmu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acenaHuu Kadenpbl mMareMaTuku, GpU3MKH U MHOOPMAMOHHBIX
texrosoruii. [TpoTokon Ne 8 ot «7» ampens 2025 r.

[Iporpamma paccMoTpeHa Ha 3acelaHud y4eOHO-METOIUUYECKOM KOMHUCCUH WH)KEHEPHOTO
uactutyta ®I'BOY BO Muuypunckuii 'AY, npotokon Ne 8 ot 14 anpens 2025 r.

[Iporpamma yTBepxkaeHa Pemenuem ydeOHO-METOIWYECKOTO COBETa YHUBEpPCUTETA
npoTokos Ne 08 ot 23 anpens 2025 roaa.

[Iporpamma nepepaboTaHa ¥ TOMOJIHEHA B cOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

[Iporpamma  paccmoTpeHa Ha  3acedaHuu  KadeApbl  MaTeMAaTUKH, (QU3UKA |
nH(opMaMOHHBIX TeXHOJoTUl. [TpoTokon Ne 6 ot «6» anpens 2026 T.

[Iporpamma paccMoTpeHa Ha 3aceJaHUd Y4eOHO-METOAMYECKOW KOMHMCCHUU HHKEHEPHOTO
uactutyta ®I'BOY BO Muuypunckuii 'AY, npotokosn Ne 8 ot 13 anpens 2026 r.

[Iporpamma yTBepxkaeHa Pemenuem ydeOHO-METOJIMYECKOIO COBETa YHUBEpPCUTETA
nipoTokos Ne 07 ot 22 anpens 2026 roaa.

OpurnHall JOKyMEHTa XpaHUTCS Ha kKadenpe maTeMaTukH, GU3UKH U WHOOPMAIMOHHBIX
TEXHOJIOTHUH.
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