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Pabouas rporpamma oo6peHa Ha 2022/2023 yueOHbIM rof.
[Tporokon Ne 9 3acenanus kadeapbl «J1T4» ot 11.04.2022 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMmbl JUCLIUIIIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2023/2024 yuye6HbIN rof,.
[Tporokon Ne 9 3acesanus kadeapsl «J1T4» ot 24.04.2023 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUIIIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof.
[Tporokon Ne 8 3acenanus kadeapsl «J1T4» ot 23.04.2024 1.
JIuct nepeyTBep>xeHuUs pabouei MporpamMMbl JUCIUITTMHBI / TTPAKTHKU.
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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVITAHUPYEMBIMHU PE3YJIbTATAMUA
OCBOEHUA OBPA30OBATEJIBLHOMN MPOT'PAMMBI

Hacrosmas paGoudas nporpamMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBAaHUS K 3HAHUSIM
U YMEHUSAM CTYACHTa, a TaKXKe OMNpEAEseT COACpXKAaHWE M BUIBl YYEOHBIX 3aHATHH U
OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBHH C:

» CaMOCTOSITEIILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTangapToMm (CYOC 3++) mo
HAIPaBJICHUIO TMOATOTOBKM (ypoBeHb OakanaBpuata):23.03.01 «TexHonorus TpaHCIOPTHBIX
IIPOLIECCOBY;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTENbHONW MPOTrPaMMOM IO HAIPABICHUIO
noarotoBku 23.03.01 «TexHOmorus TPaHCIIOPTHBIX MPOLIECCOBY;

* Yuebubm tanom MI'TY um. H.D. baymana no nanpasnenuto nmoarorosku 23.03.01
«TexHomorust TPaHCIOPTHBIX MPOIIECCOBY.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYeTCs  (OPMHUPOBAHHE  KOMIICTEHIIHH,
npenycmorpeHHbix OIIOII nHa ocHoBe CYOC 3++ no HampasieHuto noarotosku 23.03.01
«TexHoIornst TPaHCHOPTHBIX POLIECCOBY (YPOBEHB OaKalaBpuara)

Koa xommnerenuuu ®@opMyIHMPOBKA KOMIIETEHIIUU
no CYOC 3++

YHI/IBepCZUIBHbIe KOMIIETCHIIHHU CcOOCTBEHHbIE

Cnioco0eH ocyIIecTBIATh MOUCK, KPUTHUECKHI aHAIN3 U CUHTE3
uH(pOpMaIKH, €€ CMBICIOBYIO ONTUMHU3AIMIO U HATJISTHOE

VKC-1 MpEJCTaBICHUE, TPUMEHSITh CUCTEMHBIN MOAXO JAJIsl PEeIICHUS
(23.03.01) IIOCTaBJIEHHBIX 3aJa4; UCI0JIb30BaTh OCHOBBI (PUI0COPCKUX 3HAHUN U
aHAIM3UPOBATh 3aKOHOMEPHOCTH UCTOPHUECKOTO pa3BUTHS 00IIeCcTBa
JU1s1 GOPMHUPOBAHMSI MUPOBO33PEHUS M TPAKTAHCKOM TO3UIUH.

Jlisa kateropuil «3HaTh, yYMETbh, BIAQJAEThb» IUIAHUPYETCS JOCTUXKEHUE DPE3yJIbTaTOB
oOyuenuss (PO), BHOCAIMMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaaA B (QOpMHpOBaHUE
KOMIIETEHIIMH,  NPEeAyCMOTPEHHBIX  OCHOBHOM  mpodeccHoHaIbHOW  00pa3oBaTEIbHOMN
nporpaMmoii (tadm. 1).



Taoauna 1.1aaukaTopbl JOCTHKEHUSI KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuaukaropsl

@®opMbI U METOIbI 00YUYEeHHSI, CIIOCOOCTBYOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIHHT

YKC-1

(23.03.01)

Crioco0eH OCyIIeCTBISTh MMOUCK,
KPUTHYECCKHI aHAIIN3 U CUHTE3
nH(pOpMaINH, €€ CMBICIIOBYIO
ONITUMH3AIIMIO U HATJISTHOE
MpeJCTaBICHUE, MTPUMEHSTh
CHCTEMHBIN TOAXOT JIJISl PEIICHUS
MOCTABJICHHBIX 33134,
UCII0JIb30BAaTh OCHOBBI
buI0cOPCKUX 3HAHUH U
aHAJTM3UPOBATh 3aKOHOMEPHOCTH
HUCTOPUYECKOTO PA3BUTHUS
oOmecTBa st GOPMHUPOBAHUS
MHPOBO33PEHHUSI U TPaKIaHCKOU
MO3UIIMH.

3HATH

- METOJIMKH TOUCKa, cOopa, 00padboTku nHpopmaluu, ee
CMBICIIOBOM ONTUMH3AIMU M HATJISAHOTO
npecraBieHus B cepe npodeccuoHaaIbHON
JeATEIbHOCTH, BKIIIOYas caiTel IHTEpHET

YMETbH

- IPUMEHSTh METOJIUKH TTOMCKa, cOOpa, 00paboTKH
nH(pOpMaLIUY, €€ CMBICTIOBOM ONTHUMU3AINH U
HaTrJSITHOTO MPECTABICHHS

- IPOBOJUTH CHCTEMAaTHU3ALINIO, KIIACCU(PUKALIUIO,
WHTEPIPETAIMIO COOTBETCTBYIOIIEH HH(DOpMaIiu
BJIAAETH

- METOJIaMH TIOMCKa, cOopa M 00pabOTKH, KPUTHIESCKOTO
aHallM3a U CHHTe3a HHPOpMAIIH, €€ CMBICIOBOI
ONITUMH3AIMY U HATJISAHOTO TPEICTABICHUS

Jlekuun

CemuHapbl

JlabopaTopHbie paGoThI

CamocrosiTesbHast padoTa

AKTHBHbIC M HHTePAKTHBHbIE (GOpMBbI (METOABI)
o0yueHus:

00cyXJ1eHUE MPAKTUYECKUX IPUMEPOB Ha JIEKLUAX U
ceMHuHapax




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMMbI

HucuuruinHa Bxogut B Omok Bl «/luctummunasl  (Moxynu)»  0Opa3oBaTebHOM
nporpamMmbl  OakanmaBpuara 10 HampabieHuro 23.03.01 «TexHomorusi TpaHCIOPTHBIX
IIPOLIECCOBY.

W3ydyenue AMCHMIIMHBI TpEANOJaraeT IMpeABapUTEIbHOE OCBOCHHE CIIEAYIOIINX
JUCITUIUIAH y4eOHOTO TUIaHa!

— Marematuka;

— HHdopmaImoHHbIC TEXHOJIOTHH.

OcBoeHne JaHHOHN JUCIMILIMHBI HEOOXOJMMO KaK MPEIIIECTBYIOIEE Ui CIETYIOLINX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:

— CraTtucTuueckue METObl Ha TPAHCIIOPTE;

— MogenupoBaHue TpaHCIOPTHBIX IIPOLIECCOB;

— Jleranu MamuH U OCHOBBI KOHCTPYUPOBAHUS.

OcBoeHue yueOHOM TUCHUIUIMHBI CBSA3aHO C (POPMUPOBAHUEM KOMIETEHLIMH C y4eTOM
matpunbl komneteHuuid OIIOIl nns wampaBnenus (ypoBeHb OakamaBpuara): 23.03.01
TexHonorust TpaHCIOPTHBIX MTPOLIECCOB.



3. OBBEM JUCIIUAIIJIMHBI

O6mmit  o0BeM AUCHUIUIMHBI COCTaBIseT 4 3a4eTHbIe eauHuIbI(3.e.), 144
aKaJeMUYECKUX qaca (108 ACTPOHOMUYECKUX 4acoB). B TOM quCle:
1 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTMHEI 110 BHIaM y4eOHBIX 3aHATHH (B aKaJIEeMUYECKUX 4acax)

O0bem 1o cemecTpam, aKa. 4.

KoJsun4yecTBO cemecTpoB

Buabl yueOHol padoThl Bcero OCBOEHHS TUCIHUILINHBI
1

O0beM TUCIUTUIMHBI 144 144
AyautopHasi pabora* 72 72
Jlexuu (JI) 18 18
Cemunapsl (C) 18 18
JlaGopaTtopusie padoTs (JIP) 36 36
CamocrositesbHas padora (CP) 72 72
[TpopaboTka yuyebHOro MmaTepuana JeKIun 2.25 2.25
[ToaroroBka k ceMmuHapam 2.25 2.25
IToaroroBka K J1abopaTopHBIM paboTam 36 36
[TonroroBka K KOHTPOJIBHOU paboTe 6 6
ITonroroBka Kk pyOeKHOMY KOHTPOJIIO 3 3
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 22.5 22.5
Bua npoMexyTo4HOM aTTecTALMHA 3auér

*B TOM 4HCIe, B POpMe MPAKTHUECKOM MOATOTOBKH



4. COJEPXKXAHUE JUCIHUILIMHBIL, CTPYKTYPUPOBAHHOE IO MOJAYJISIM YYEBHOW JUCIHUILIMHBI C
YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKUX HJIN ACTPOHOMHUYECKHUX YACOB U

BHIOB YUEBHbBIX 3AHSATHI

Tadauua 3. ConepkaHue TUCHUILUIUHbBI

Buasl 3anaTHii*, Yackl

AKTHBHbIE M1 HHTEPAKTHUBHbIE
¢opmbI NpoBeeHNs 3aHATHI

Komnerenuuu,

Tekymuii KOHTPOJIb Pe3yJbTATOB 00y4eHHs

Ne 3aKpenieHHbIe 32
n/n Tema (naspanue) Moy ®opma npoBeaeHUs TeMoM (KoJ o Cpox basel
J C | JP | CP . Yacsl Dopmbl (Mun/
3aHATHH CYOC 3++) (HemeJs)
MAaKc)
1 cemectp
JlabopatopHas
pabota Ne 1 2/4
JlabopaTopHas
pabota Ne 2 2/4
JlabopatopHas 2/4
pabota Ne 3
OCHOBBI BBITTOJTHEHHS obcyxIeHne
HWH)KCHEPHBIX PaCYETOB B MPAKTHYECKUX JlaGoparopraz 2/4
1 PHBIX P: 6 | 6 | 12| 24 | 18 | vKC-1 6 paGora Ne 4
KOMIIBIOTCPHOU CPEIC IpUMCPOB Ha JICKIHUAX Ta6
Y CEeMHHapax avopatopHas 3/4
MathCad. pa60Ta No 5
JlaGopaTtopHas
pabota Ne 6 34
KonTtponsHas 4/6
pabota
HUTOI'O: 18/30
JlaGopatopHas
pabota No | 2/4
JlaGopatopHas
pabota Ne 2 2/4
Pabota ¢ maccuBamu u o0cyxIeHue g;gsfaaxp;aﬂ 2/4
5 | MPOTPaMMHMpPOBAHUE B 6 6 1o | a4 | TpaKTHUECKHX 18 VKC-1 12 JaGoparopras
KOMITbIOTEPHBIX IIPUMEPOB Ha JIEKLUAX pabora No 4 2/4
MIpOrpaMMHBIX cpeaax n cEMuHapax TabopatopHas 4
padora Ne 5
JlabopaTtopHas
pabora Ne 6 34
KonTponbHas 4/6




pabora

HUTOrO: 18/30
JlabopatopHuas
pabota Ne 1 2/4
JlabopatopHuas
pabota Ne 2 24
JIigopa;gg?aﬁ 2/4
Pelienne ypaBHEHHIH 1 0BCyKIeHHE pabota e
CHUCTEM ypaBHECHUI B MPaKTHYECKUX JlaGopatopHas 2/4
3 6 | 6 |12 ] 24 |™ 18 | YKC-1 18 pa6ota Ne 4
KOMITBIOTEPHBIX HPHMEPOB Ha JEKIHAIX
1 CEMUHADAX JlabopatopHas 3/4
MPOrPAMMHBIX Cpeliax p padota Ne 5
JlabopatopHas
pabota Ne 6 34
PyOexHbrit 10/16
KOHTPOJTh
HUTOrO: 24/40
HUTOI'O 3a cemecTp 18 | 18 | 36 | 72 - 54 - - 60/100

*B TOM 4HCIe, B pOpMe MPAKTHIECKOM MOATOTOBKH




CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIyJIIM)

Ne,
n/n

HaunmeHoBaHue MOayJisl, COlepP KaHNe

Yackbl

«OCHOBBI BBINOJHEHHS HHKEHEPHBIX PACYETOB B KOMIILIOTEPHOI cpeie
MathCad»

Jlekuu

1.1

Bunabl  MHKEHEPHBIX  pacdyéToB W KOMIIBIOTEPHBIC  IPOrPaMMHBIC
cpensl.OcHOBHBIE  KOMMOHEHThI  cpeapl  MathCad.OcHOBHBIE — BHIBI
HWHXXCHEPHBIX pacuéroB. [locTaHoBKa 3amay IS WH)KCHEPHBIX PacuéToB.
MatemaTnueckoe MOJSIHPOBAHUE W ONTHUMH3AIMSA. THITBI KOMIIBIOTEPHBIX
MPOrPAMMHBIX CPEJCTB, UX BO3MOXXHOCTH U OCOOCHHOCTH JJIsSI MH)KEHEPHBIX
pacy€ToB.

1.2

OCHOBBI  BBIIIOJIHEHUSI ~ MHXKEHEPHBIX  Pacdy€éToB B  KOMIIBIOTEPHBIX
nporpaMMHbIX cpenax. Mucrpymentsl cpenbl  MathCad. TexcToBeie u
MatemaTtrueckue ob6nactu. OObsSBICHHUS MepeMEHHBIX U (GyHKIMI. Tumsl
JTaHHBIX M (opMaT pe3ynbrara. [ pymmbl omepaTropoB MaTEeMaTHYECKHX
naneneul. [IpucanBanue pazmeprocreid. [Ipocreiiiime BIYMCiIeHUs.

1.3

OyHKUMM TOJIb30BaTeNsl U mnoctpoeHue rpagukoB. Iloctpoenue aByx u
TpEXMEpHBIX TpadukoB QYHKIUN B MPAMOYTOIbHON U MOJIAPHOU cHCTEMax
koopauHat. Iloctpoenme guarpaMmmM U TrpadUKOB  IOBEPXHOCTEM.
dopmatrpoBaHue rpauKoB.

CemuHapbl

Cl.1

OcHOBBI TIpUMEHEHWs TporpaMMHON cpemsl Mathcad B mociemoBaTenbHBIX
UHXeHepHbIX pacuérax. IlocimenoBarenbHOCTh cocTaBieHus IporpamMel Ha Mathcad.
3aI[aHI/IC HUCXOJHBbIX JaHHBIX. OnepaTopH IpruCBavuBaHusA W BbIBOAA. KoncraHTel.
dopMartsl IpeACTaBICHUS YUCEN: 00N, HAyIHBIH, HH)KEHEPHBIN, TPOOHEIA. 3a/1aHre
BBIBOZIa KOJIMUECTBA 3HAKOB I10CIIE 3AIITOMH.

Cl.2

HcnonbzoBanne pasMepHbIX TiepeMeHHbIX B cpene Mathcad. TIpocrapienue
pasmepHocTH 'y TiepeMeHHbIX. [Ipumensembie B MathcadcucteMbl pa3mepHOCTEH.
Oco0eHHOCTH BBIYMCIICHUM BBIpaYKEHUI ¢ pasMepHBIMH TiepeMeHHbIMU. [IpuMeneHue
Pa3MepHBIX IEPEMEHHBIX B SMIIMPHUYECKUX (HOpMyIIax.

Cl3

[IpumeneHre (GYHKIIMOHAIBLHBIX 3aBUCHMOCTEH U co3fmanue rpadukoB. CozgaHue
GbyHkimii nonb3oBatens. [locnenorarenbHOe MpUMeHeHHE (DYHKIMI TOIb30BATENS B
npyrux GyHKImsx. Vcrnonmp3oBaHWe Ui OTPaKCHHUS 3aBUCUMOCTEW TpadUKoB
Mathcad. [Tnockue rpaduky ¢ MPSMOYTOJIBHOW U IOJSPHON CHUCTEMaMM KOOPAWHAT.
O0BEMHBIE TpadUKH ¢ TIPSIMOYTOILHOM CHCTEMOW KOOPTUHAT.

JlabGopaTopHble paboThI

12

JIP1.1

«Hanucanue mporpaMMbl TEXHUYECKOTO pacyéTa Mpu MOMOIIU MPOCTEHIINX
¢bysakuit Mathcad»

JIP1.2

«Hanmcanue mporpaMmbl HHXEHEPHOTO pacu€Ta ¢ HCHOJIb30BAaHUEM
pa3MEepPHOCTH

JIP1.3

«Hamncanme mnporpaMmsl HMH)XXEHEPHOTO pacuéra C HCIOJIb30BAHUEM
GyHKIUI Moyb30BaTeNsl U TMPEJCTABICHHUEM pe3ylbTaTOB IpU IOMOIIU
JIBYMEPHBIX Tpa(uKOB»

JIP1.4

«Hcnonp3oBanne MI0CKUX TpadUKOB C MPSIMOYTOJIBLHON U MOJIIPHON
CUCTEMAaMM KOOPJAMHAT JUIsl OTPAYKEHUS PE3YJIbTATOB PACUETOBY

JIP1.5

«Hanucanue nporpamMmsbl pacyéra ¢ HCIOIb30BaHUEM (PYHKIUI
T10JIb30BATENS OT HECKOJBKUX NEPEMEHHBIX M SMIUPUUECKUX (HOPMYID»

JIP1.6

«Vcnonp3oBaHne TPEXMEPHBIX TPaPHUKOB € MPSAMOYTOJIBbHONU CHCTEMON
KOOPJUHAT JUIsl OTPAXKEHUS PE3YyIbTATOB PACUETOBY

CamocrosiTesbHasi padora

24

10




CP1.1

[TpopaboTka yueOHOTrO MaTepuaia JEeKIUi

0.75

CP1.2

IloaroroBka Kk ceMuHapam

0.75

CP1.3

IloaroroBka k 1abopaTopHbIM paboTam

12

CP1.4

[ToaroroBka Kk KOHTPOJIBHOM paboTe

CP1.5

Jlpyrue Bupl CaMOCTOSITENBHON pabOThI

7.5

«PabGoTa ¢ MaccuBaMu M MPOrPAaMMHUPOBAHNE B KOMNbIOTEPHBIX
NPOrpaMMHBIX Cpeaax»

Jleknuu

2.1

Bunabl MacCHMBOB JaHHBIX W HMHCTPYMEHTBI I pabOThl C HUMH B
KOMITBIOTEPHBIX ~ MPOTPaMMHBIX  cpemrax. OJHO- ¥ MHOTOHWHJICKCHBIC
MaccuBbl. CrocoObl  ompezaeneHusi MaccuBoB B cpeae  MathCad.
PamxupoBaHHbIC EpEMEHHBIC, BEKTOPHI, MATPHUIII M BIOKCHHBIC MACCHBBI
(tren3zopsl). IlaHens omeparopoB Marpuil. BBOJ ¥ BBIBOA JAHHBIX B
ornpeaenEéHHbIe MAaCCUBBI JaHHBIX. MHIeKkcamnmst aneMeHToB. Vcronbp3oBaHme
MAaCCHBOB JTaHHBIX.

22

BrmmosHeHNE 0CHOBHBIX onepaunﬁ C MaCCMBaMU NAaHHBIX B KOMIIBIOTCPHBIX
nporpaMMHbIX cpeaax. CliokeHue, BBIYMTAHWE, YMHOXKEHHE BEKTOPOB H
Mmatpull. Omneparopbl KommbrOTepHOH cpeasl MathCad mms paboTsl ¢
BEeKTOpaMu 1 Marpuiamu. CrienaabHble MATPUYHbIE ONIEPATOPBI

23

[IporpammupoBanue B cpene MathCad. [IpunHIuns nocTpoeHus nporpaMm B
cpene MathCad. VYcinoBHble omepatopbl M ONEpaTopbl  IUKIIA.
Hcnonp30BaHne paHKUPOBAHHBIX IIEPEMEHHBIX B oOleparopax IUKIIa.
Pexypcus. [Ipumepsl UCTIOIB30BaHUS IPOIrPAMMHBIX CPEJCTB B MHKEHEPHBIX
pacudérax.

CeMuHapsbl

C2.1

MaccuBpl JaHHBIX M pPaHXKUPOBAHHBIE II€peMeHHble. Buapl maccuBoB.
PamxupoBannbeie nepemeHHble. Co3aHUE DPAHKUPOBAHHBIX IEPEMEHHBIX
npu mnomomu uHCTpymMeHToB Mathcad. HMHuaekcupoBaHue MacCHBOB.
Cucremnas nepemenHast ORIGIN.

C2.2

Bekrtopa um Matpunel. @yHKIMM HpeoOpa3oBaHUS MaTpUIl M BEKTOPOB.
WNHcTpyMeHTBl KOMIBIOTEPHBIX CPEJl sl TPAHCIIOHUPOBAHMSI, BBIUMCIICHUS
ompenenuTesns W oOpaTHOM KkBaapaTHOM MaTpuipbl. @DyHKIMM s
BBIIIOJTHEHUSI MaTEeMaTHUYECKUX ONepaluil ¢ BEKTOpaMU U MaTpHUIaMH.
IIpumepsl Cll0KEHMS, YMHOXKEHHsI BEKTOPOB M MaTpULl C YUCIOM M JIPYT C
apyroMm.  Bekrtopuzanus M NOIEMEHTHBIE  JedcTBUA.  Pemienue
MHOTOBapUAHTHBIX MHKEHEPHBIX 3a/1a4 C UCIIOJIb30BAaHUEM MAaTpHIL.

C23

Hcnonbk3oBanue cucreMsl mporpammupoBanus Mathcad ans pemenust 3agau
BbIOOpa MpH 3aJaHHBIX YCJIOBUSAX WJIM OrpaHHUYeHUsX. Vcronp3oBaHue
LIUKJIMYECKUX BBIYMCICHUNU. IIpumepsl ynpaBieHHEM BBIYMCICHHW IIPU
MIOMOIIIM TPOTPAMMHBIX OJIOKOB.

JlaboparopHblie padoThl

12

JIP2.1

«Hanucanue mporpaMMbl 1O pacdy€Ty TEXHHUECKUX  IapaMeTpoB
000pyZI0BaHUs C UCIOJIb30BAHNE BEKTOP-CTPOK M BEKTOP-CTOIOLOBY

JIP2.2

«Hanncanue mnporpammbl pacuéra C HCIOJIb30BAHUEM PaHKUPOBAHHBIX
TepeMEeHHbIX U PYHKINI 17151 pabOThI C MOCIEI0BATEILHBIMU JTAHHBIMU )

JIP2.3

«Hanucanue nporpamMmal pacqéTa C UCIIOJIB30BAHHUEM (I)yHKI_II/Iﬁ JJIsA pa6OTBI
C MaCCHMBaMH JAaHHBIX U UX 3JICMCHTaAMMN)»

JIP2.4

«Hanmmcanne mporpammbl MO Pacy€Ty CWIOBBIX HArpPy30K TEXHOJOTUYECKOTO
00OpyIOBaHUSI C MCIONB30BaHUEM (YHKIUI MO OleparusM C MacCHBaMH
JAHHBIX»
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«Hammucanne nmporpaMmsl 1O pacy€ry  JOMYCTMMBIX  3HAYEHHH C

JIP2.5 2
WCIOJIH30BaHMEM MPOTPaMMHBIX cpencTB Mathcady

P26 «Hanucanue mporpaMMbl TEXHUUECKOTO IPOLIECCA € PA3BETBIIIOLIMMCS X0I0M ’
BBIYMCIICHUH [IPY IOMOIIH CPECTB MporpammupoBanust Mathcad
CamocrosiTesbHasi padora 24

CP2.1 | IIpopaboTka yueOHOTO MaTepHraia JCKIIHH 0.75

CP2.2 | IloaroroBka K cCEMUHApam 0.75

CP2.3 | IloaroToBka K 1a00paTOpHBIM paboTaM 12

CP2.4 | IloaroToBKa K KOHTPOJIBHOM paboTe 3

CP2.5 | Ipyrue BHJIbI CAMOCTOSATEIBHON paboThI 7.5
3 «Pemenue ypaBHeHHil M CCTeM ypPaBHEHUI B KOMIIBIOTEPHBIX
NPOIrPaMMHBIX Cpexax»

Jlexkuuu 6
Pemenne anreOpanyecknx ypaBHEHHH M CHCTEM YypaBHEHHH B Cpene

31 MathCad. OcHoBHBIE omepaTopbl M BbIUMCIUTENbHbIE OJIOKH. 3agaHue ’
HayaJIbHBIX YCJIOBHW. UMCIIEHHBIE METOABI PELICHUS YPAaBHEHUN M CUCTEM
ypaBHEHUH.
[Tpubmmxénnoe pemenue ypaBHeHu. [Tonck sxcTpeMyMoB GyHKINN OTHON
U HECKOJBbKUX MepeMeHHbIX. OnepaTopbl U BHIYUCIUTEIbHBIE OJOKHU Cpe/ibl

3.2 | MathCad pmns momcka »Skctpemyma ¢yHkuuid. [Auddepenunanbabie 2
ypaBHeHUs. ONTHMU3ALMOHHBIE 33/1a4d U JIMHEHHOE NMpOrpaMMHpOBaHHUE B
cpene MathCad. MnxeHnepHble NpUIoKeHusl.
CumBonpHble  BbluMciaeHus B cpeae MathCad.  IIpeoGpazoBanus

3.3 | anreOpanuecKkux BBIPAKECHUM. MaremMaTH4eCKui aHadu3 M WHTErpajbHbIC 2
npeoOpa3oBaHusl.
CemuHapbl 6
Pa3pabotka nporpamm B cpene Mathcad Ha mpumepe pelieHusl TEXHOJIOMHMYECKUX

C3.1 3aj1a4d. PerieHue TeXHUUYECKMX 3a1ad IPU BapbUPOBAHUM OTHEIbHBIX I1ApaMETPOB )
HCXOJHBIX JAaHHBIX. Hcnonp3oBanne B porpammax q)YHKI_II/Iﬁ TOJIBL30BATEIIA 1 MATPHUILI.
Pemenne cmemanHbIx 3a1a4 C (I)YHKI_II/IFIMI/I " MaTprulamu.

Pemenne ypaBHeHPII?I, CUCTEM ypaBHCHPIﬁ U ONTUMH3AIHUOHHBIX 3a4a4 B CpCaAC

C32 Mathcad. Ilpumeps! npuMeHeHHs B MporpaMMax OJIOKOB JUISL peLIeHUs] YpaBHEHUHN U 2
cucreM ypaBHeHuil. [Ipumepsl mnpuMeHeHHsT (GYHKIWA IMOWCKA MaKCUMyMa |
MUHUMYMaA.

CuMBOJIbHOE pelleHHe YpaBHEHHMH M CHCTeM YypaBHeHMH B cpexne Mathcad.

C33 Hcnonp3oBanus IporpaMMHbIX 0JIOKOB JUIA CHMB?HBHOFO peeHus ypaBHeHPIfI n ux o)
cucteM. [lpumepbl TpeoOpa3oBaHUs BBHIPAKEHHN C HCIIOJIb30BAHUEM OIEPATOPOB
CHUMBOJIBHBIX ICHCTBUU.

JlabopaTopHblie padoThl 12
P31 «Hanucanue nporpaMmbl pacdyéra ¢ HCIOIb30BaHHEM HHTEPIOISILIMOHHBIX ’
GbyHKIIID)
JIP3.2 | «YUucneHHoe penieHne ypaBHEHUH 1 cicTeM ypaBHeHre B Mathcady 2
JIP3.3 | «CuMBOIIbHOE pellieHne ypaBHEHUH U cucteM ypaBHeHHe B Mathcady 2
1P3.4 «Hanumcanue nporpamMmsl Jyis MOMCKa MUHUMYMOB U MAaKCUMYMOB (YHKIIHI ¢ )
" | ucnionp3oBanueM GyHkuuit Mathcady
P35 «Pernienue cuctem JTMHEHHBIX YpaBHEHUH € HCIIOIb30BAaHHEM MAaTPUYHBIX )
¢bynkimit Mathcad»
JIP3.6 | «Pemenue oObIKHOBEHHBIX AU(epeHIHaTbHbIX YypaBHeHHHB Mathcad» 2
CamocrosiTesibHas padora 24
CP3.1 | [IpopaboTka yueOHOro MaTepuasia JEeKIui 0.75
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CP3.2 | [loaroToBka Kk ceMHHapam 0.75
CP3.3 | [loaroroBka K 1abopaTOpHBIM paboTam 12
CP3.4 | IloarotoBka K pyOe:KHOMY KOHTPOJIIO 3
CP3.5 | JIpyrue BHJIbI CAMOCTOSATEIBHON paboThI 7.5
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM
PABOTBI CTYJAEHTOB

CamMocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIMHEC obecreunBaeTCs CJICAYIOINMMHA y‘I€6HO-
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

Pabouas nporpamMma AMCHUILIINHBIL.

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuaibl [Pa3znen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenn pecypcos UH(GOPMaIMOHHO-TEIEKOMMYHUKAIIIOHHOM ceTH
«Mutepuer»[Paznen §Paboueil mporpaMmbl AUCHUIIINHBL].

Metoauueckue ykazaHus i OOy4yarolUXcs MO OCBOCHHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEYUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU IMOATOTOBKE K Y4e€OHBIM 3aHSATHSIM, BBINOJIHEHHWU JTOMAIIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSIM.

KomruiekT uHauBUyanbHbIX 3aJaHUM.

CTyneHTsl TONYYaAIOTIOCTYNl K YyKa3aHHBIM MaTepuajaM HauydWHas C TEPBOrO 3aHATHSA II0
IUCILIUILINHE.
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHMS TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIJINHE

®onn  omneHouHbix cpenctB (POC) nmns TpoBeneHHs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMM OOYYalOMIMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEM 3TaloB UX (POPMUPOBAHMS B MPOLECCE OCBOCHMs 00pa30BaTEIbHON
nporpammel  (pazgen 1). ®OC obecrnieuynBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHSI BCEX
pe3yabTaToOB 00yUEHUs, 3aIJIaHUPOBAHHBIX IS JUCLHUIUINHBL.

@®OC BKIIOYAET B ceO:

— IepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TanoB MX (OPMHUPOBAHUS B HPOLIECCE OCBOCHMS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHUE I0KAa3aTeJIe U KPUTEPUEB OLIEHMBAHUSA KOMIIETEHUUH Ha Pa3IMYHBIX dTamax Mx
(GbopMHpOBaHHUs, ONIMCAHNE IIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE Ul OLICHKH 3HAHWM,
YMEHUH, BIaJIeHUH 1 (MJIN) OIBITA JEeSITEIbHOCTH, XapaKTEPU3YIOIINe TaIbl (JOPMHUPOBAHUS
KOMIIETEHIIMI B IPOLIecCe OCBOEHUS 00pa30BaTeIbHON POrPaMMBI;

— METOAUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE INPOLEAYyPbl OLICHUBAHHWA 3HAHUM, YMCHHU,
BIaJeHUA W (WJIM) OMbITa JACATEIbHOCTH, XapaKTePU3YIOIMX dTambl (popMUpOBaHUS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C llojokeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeill mporpaMMme AUCLUIUINHBL.
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7. NEPEYEHb YYEBHOWM JIMTEPATYPHI MJIONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCIUILIMHE
. Makapenko, A. B. KomnbrorepHsle nporpaMMHBIE CPeIbl B JIECOTEXHHYECKHX pacuérax :
yuebHoe nocobue / A. B. Makapenko. — Mocksa : MI'TY um. H.D. baymana, [6. 1.]. —

Yacte 1 — 2015. — 95 c. — Tekct : anexkTpoHHbIH / JlaHb : 37eKTpOHHO-OUOIMOTEUHAS
cucrema. — URL: https://e.Janbook.com/book/104733— Pexum npoctyna: ajs aBTOPH3.
M0JIb30BaTENEH.

I[OHOJIHI/ITGJIBHBIC MaTcpHraJibl

. Kynpssues, E. M. CripaBounuk o Mathcad 11 : cnipaBounuk / E. M. KynpsiBueB. — MockBa
: AMK Ilpecc, 2009. — 181 c. — ISBN 5-94074-277-7. — Tekcrt : 3nekTpoHHbIH // JlaHb :
JIeKTpOHHO-OnOmoTeunas cuctema. — URL: https://e.lanbook.com/book/1173). — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTeNeH.

. Kynpsisues, E. M. Mathcad 11: [TostHOE pyKOBOJICTBO TIO pyCCKOW Bepcuu : pykoBojacTBo / E.
M. KynpssueB. — Mocksa : JIMK Ilpecc, 2009. — 592 c. — ISBN 5-94074-175-4. —
Tekcr : onexTponssli / Jlanp : 2neKkTpoHHO-OMOmmorewynas cucrema. — URL:
https://e.lanbook.com/book/1172). — Pexxum noctyna: ajis aBTOpHU3. MOJIb30BATENEH.

. beptses, B. JI. Teoperuueckas u mnpukiaaHas MexaHuka. CamocTosiTenbHas W y4eOHO-
UCCIIeIoBaTeNbCKasg paboTa CTyACHTOB : yuyebHoe mocobue g cno / B. JI. beptses, B. C.
Pyunnckuit. — Canxkr-IlerepOypr : Jlanp, 2021. — 420 c. — ISBN 978-5-8114-8158-3. —
Texcr: onexkrpoHHslid / Jlamb : 2JeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/179024 (mara ob6pamenus: 08.11.2021). — Pexum moctyma: mis
aBTOPU3. MOJIb30BATENCH.

. Opsikonos, B. I1. DHIIMKIOIE 1M KOMIIBIOTEPHOH anreOps! : samuKoneaus / B. I1. J[bskoHOB.
— Mocksa : JIMK IIpecc, 2010. — 1264 c. — ISBN 978-5-94074-490-0. — TexkcrT :
AJIEKTPOHHBIH // Jlann : 3JIEKTPOHHO-OMOIMOTEYHAs cucrTema. — URL:
https://e.lanbook.com/book/1179 (nmata oGpamenusi: 08.11.2021). — Pexum moctyna: amns
aBTOPH3. NIOJIb30BATEIICH.

. INoxapckas, I'. ©. MATHCAD 14: OcHoBHbIE CEpBHCHI U TEXHOJIOTHHU : yueOHOe rnocodue /
I'. . Ioxapckas, . M. HazapoB. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 138 c. —
Tekct: onexTpoHHbli / Jlanep : 3yeKTpoHHO-OuMOnmoreuynas cucrema. — URL:
https://e.lanbook.com/book/100635 (mara obpamenus: 08.11.2021). — Pexum moctyma: as
ABTOPU3. MOJIb30BATENCH.
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHJIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUU JUCIHUITJIMHBI

1. Caiit kadenps! «TexHoTOTHH U 000PYLOBAHHE JECOMPOMBIIUIEHHOTO TPOU3BOICTBAY:
https://mf.bmstu.ru/info/faculty/It/caf/1t4/

2. Orkpeitas wuHpopmanmonHas rpynna MITY B commansHOi cetu «BKoHTakTe:
http://vk.com/bmstul830

3. Poccwuiickas rocymapcTBeHHast Onbamnorexa. http://www.rsl.ru.

4. I'ocynapcrBenHas nyomuyHas Hay4YHO-TEXHUYECKas oubnmoreka Poccun.
http://www.gpntb.ru.

5. bubnmuorexka MI'TY um. H.D. baymana. http://library.bmstu.ru.

6. Hayuno-texnmueckass Oubnmoreka K@ MITY wum. H.D. Baymana. http:/library.bmstu-
kaluga.ru.

7. Hayunas snextponnas 6ubnuoreka http://eLIBRARY.RU.

8. DnekTpoHHO-OMOIMoTeYHas cucTeMa u3narenberBa «Jlanby http://e.lanbook.com.

9.  DnekTpoHHO-OMONMMOTEYHAasE  CcUCTeMa  «YHUBEPCUTETCKas  OMONMMOTeKa  OHJIANHY»
http://biblioclub.ru.

10. DnexTponHO-OMbMMOTeUHas cuctema «IPRbooks» http://www.iprbookshop.ru.

11. DnexrponHo-6ubanoreunas cucrema (ObC) «¥Opaiit» https://biblio-online.ru.

12. llentpanbHas 6ubmmoTeka 00pa3oBaTeIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
13. Enqunas xosmekuus g poBbIX 00pa3oBaTesbHBIX pecypcoB http://school-collection.edu.ru.
14. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJAEHTOB 110 OCBOEHHMIO
TACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MOJIOKEHMSL.

JlucuumiuHa MocTpoeHa M0 MOJYJIbHOMY MNPUHLUITY, KaKAbIH MOIYJb IPEICTaBIISIET
co0OM JIOTHYeCKH 3aBepILEHHbIN pa3zen Kypca. JAMCHuIuIMHA JEJIUTCS Ha TPU MOAYJIS.

Ha mepBoM 3aHSATHHM CTyIEHT mojy4aeT MH(OpMAIHMIO I OCTyNa K KOMILIEKCY
y4eOHO-METOIUUYECKUX MAaTEPUAJIOB 110 TUCLHUILIINHE.

JlekKiiHOHHBbIE 3aHATHUS TOCBAIICHB PACCMOTPEHHUIO KIIFOUYEBBIX, 0A30BbIX MOJI0KEHUI
Kypca U pa3bsACHEHHIO Y4€OHbBIX 3aJaHUH, BBIHOCUMBIX Ha CAMOCTOSATENIbHYIO IPOPadOTKY.

CemuHapckue 3aHATHSI TPOBOIATCA JUISL 3aKpEIUICHHs YCBOCHHOM HWHQOpMaLuy,
OpUOOpETEHUs] HAaBBIKOB €€ NPUMEHEHMs AJs pelleHMs] NPAaKTUYEeCKUX 3ajJad B IMpeIMEeTHOH
00J1aCTH JUCIUIUINHBI.

JlaGopaTopHble padoThl TpeAHA3HAYEHBI JJII MPUOOPETEHUS OMBbITa MPAKTHYECCKOM
peanu3al OCHOBHOW MPOQeCcCHOHANBHON 00pa3oBaTelbHON ImporpaMmbl. MeToaudeckue
yKazaHuss K  Ja0opaTOpHBIM  paboTaM  NpopabaThiBalOTCA  CTyJE€HTaMH BO  BpeMs
CaMOCTOSITENIbHON 1MOAroToBKM. HeoOXxoaumelil ypoBEHb MOATOTOBKH KOHTPOJMPYETCS MeEpen
IpoBe/IeHuEeM J1a00paTOPHBIX PadoT.

IIpakTHyeckas MOArOTOBKA NP pealn3alud y4eOHOM TUCIUIUIMHBI OPraHU3yeTCsl MyTeM
IPOBE/ICHUS TPAKTUUECKUX 3aHATUHM, 1a00opaTOpHbIX pabOT M WHAMBUIYAIBHBIX H(WIN)
IPYNIOBBIX KOHCYJIbTALUMK, IPEIyCMAaTPUBAIOLIMX YydacTUe OOYy4yarolUXCsl B BBINOJIHEHUU
OTJICITBHBIX 3JIEMEHTOB PabO0T, CBSI3aHHBIX ¢ OyayIel mpodheCcCUOHATBLHON AeSITeIbHOCTHIO.

[IpakTnueckast HOArOTOBKAa MOXKET BKJIKOYATh B C€Osl OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUIA, KOTOpBIE TPEAYCMAaTPHUBAIOT TMepefady y4eOHOH HMHPOpManuu  OO0YyJaroIUMCH,
HEOOXOIUMOM /I MOCJEAYIOIIEro  BBIIOJHEHUS  paboT, CBSI3aHHBIX C  Oyxayiuei
po(hecCuOHATILHON e TENbHOCTHIO.

CaMocTosiTeibHasi padoTa CTYJICHTOB BKJIIOYAeT CIEAYIOIIME BHJBLNIPOpadOTKa
yueOHOro Mmarepuasia JeKUUH, MOJArOTOBKAa K CEMHMHapaM, MOJArOTOBKa K JIabOpaTOpPHBIM
paboTaM, NOJArOTOBKA K KOHTPOJIbHOW paboTe, MOATOTOBKAa K pPYOEXKHOMY KOHTPOJIIO.
Pe3ynbTaTthl Bcex BUAOB pabOThl CTYAEHTOB (DOPMHUPYIOTCS B BMJIE€ HUX JIMYHOTO PEUTHHTA,
KOTOPBIIl  Y4WTBIBa€TCS Ha MPOMEXYTOUHOM artecranuu. CamocrostenbHas paboTta
IpelycCMaTpuBaeT HE TOJIbKO NPOpadOTKYy MaTepHaoB JIEKIIMOHHOTO Kypca, HO U HX
pacuipeHre B pe3yJbTaTe IIOMCKA, aHalIW3a, CTPYKTYpUPOBaHHMS U IPEJCTaBICHHUS B
KOMIIAaKTHOM BHJI€ COBPEMEHHOM MH(OpMAaIMK U3 BCEX BO3MOKHBIX UCTOYHUKOB.

Texkymuii KOHTPOJIb TNPOBOAUTCA B TEYEHHE KaXIOrO MOIYJSA, €ro HUTOrOBbIE
pe3yNbTaThl CKIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIIUM BUaM KOHTPOJIBHBIX MEPOIPUITHI:

- Konrponsnas pabora
- PyOexHblIi1 KOHTPOJIb
- JIaGopatopHble paboOTHI.

OcBoeHME AMCUMIIMHBI M €€ YCHEIIHOE 3aBEepIIEHUE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPU PETyIsipHOl paboTe BO Bpemsi ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIlero KoHTposisi. HabpaTe pelTHHT 1O BCeM MOAYISIM B KaXKIOM CEMECTpE,
OpOMTH 1O KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIBHBIE MEPONPUSATHS B TEUYECHUE
HK3aMEHAIIMOHHOW CECCUHM HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEPOTIPUSITHSL.

IIpoMeskyTouHast aTTecTALMS MO JUCUUILUIMHE TPOXOAUT B GopMe 3ayeTa.

MeToaAuKAa OLEHKH 110 PEHTHHTY
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CryneHT, BBIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TUIAHOM 3aJ[aHUs U CIABIINNA
BCE KOHTPOJIBHBIE MEPOIPUSTHS, MOJy4aeT UTOTOBYIO OLEHKY IO JUCHHUIUIMHE 3a CEMECTp B
COOTBETCTBHHU CO IIIKAJIOU:

PeliTunr Onenka Ha 3a4eTe
85 -100 3adreHo
71 -84 3a4TeHO
60 -70 3a4yTeHo
0-59 He 3aureHo

OueHuBaHuEe JUCLUUIUIMHBI BENETCS B COOTBETCTBUU C llojokeHwemM 0O TeKyliem
KOHTPOJIE€ YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTecTtauuu ctynentoB MI'TY um. H.D. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJ/IIOYASA
INEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHUS, TH®OPMAILMOHHbIX
CITPABOYHbIX CUCTEMMU TPOPECCUOHAJIBHBIX BA3 TAHHBIX

NndopmannoHHbIe TEXHOJIOTUM:

- OnektpoHHas wuH(pOpManmoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYNl K Y4eOHBIM IUIaHaM, Pa0OYMM MpOrpaMMaM IUCHUIUIMH (MOIyJeil),
porpaMMaM MNPaKTHUK, IEKTPOHHBIM yYEOHBIM H3IAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax JUCHMIUIMH (MOJIYJei), mporpaMmax MpaKTHUK,
dbopMupoOBaHUE 3TEKTPOHHOTO MOPTHOINO 00YyUarOIIErocs, B TOM YHUCIIE COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboTsl. IlpegycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aMMOJICHCTBHSl CTYJIEHTOB W MpENoJaBaTesieil MOCPEACTBOM TEXHOJOTUH U CIYyKO M0
NEPEChUIKE U TOJTYUYECHHUIO DJICKTPOHHBIX COOOIICHUH MEXIy IMOJb30BATEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

- e-mail mpemogaBaTens 11 onepaTuBHOM cBsa3u: makarenko @bmstu.ru

IIporpammHoe o0ecnieyenue:

- Excel

- Mathcad

- Microsoft Office
- Windows

- Word

I/IH(l)OpMaIIHOHHBIe CIIPaBOYHbBIC CUCTEMBI:

- WNudopmannonHo-npasosas cucrema «I apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [nrocy» http://www.consultant.ru;
- WNudopmannonHo-cripaBoyHas cucrema «Zentralblatt MATH»https://oai.zbmath.org/.

IIpodeccnonanbubie 6a3bl JAHHBIX:

- Pecypc «MammnocTpoenue» http://www.i-mash.ru.

- ITopran mammHocTpoeHus http://www.mashportal.ru.
- ITopTan o neco3arotoBkax u aepeBonepepadoTku https://forestcomplex.ru/.
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3bl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHHUITJIMHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneucHus JAUCIHUITIINHBI

Ne,

w/n Bun zansaruit Bua v HamMeHOBaHuE 000PY10BAHUS

1 Jlekuun CIEIHAIEHO 000pYyI0OBaHHBIC Ay TUTOPHH C
MYJIbTUMEAUINHBIMU CPEICTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIIUMU BBIXOJI B CETh
WNHTepHeT; nomMeneHus A1 NpOBEACHUS ay IUTOPHBIX
3aHATHN, 000pYIOBAaHHBIC YUeOHON MEOEIbIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHeT; CTyIun; KOMIIBIOTEPHbIE
KJIACChI.

2 | CemuHapsl CHEIHAIbHO 000PYIOBaHHBIE ayTUTOPHH C
MYyJIbTUMEAUUHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCTIPOU3BEACHHUS M UMEIOIMMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHHS ayAUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAHHBIX U ceTh HTepHET; CTyIun; KOMIIBIOTEPHBIE
KJIACCBI.

3 | JJabopaTopHbie pabOTHI CHeHaTbHO 000PYIOBaHHBIE ayTUTOPHHU C
MYyJIbTUMEAUUHBIMU CPEICTBAMHU, CPEICTBAMU
3BYKOBOCIIPOM3BEICHHUS 1 UMEIOIIMMU BBIXOJ] B CETh
HuTepHeT; moMeleHus sl IPOBEACHHS ayAUTOPHBIX
3aHATHN, 000pYIOBAaHHBIC YUeOHOU MEOEIbIO; ayTUTOPUN
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K Oa3am
JTAHHBIX U ceTH VIHTepHeT; CTyIuH; KOMITBIOTEPHBIC
KJIACChI.

4 | CamocTodaTenbHas padota | 6uOIMOTEKa, UMEroIIas pabodyre MecTa AJisl CTYJEHTOB;
BBICTAaBOYHBIE 3aJIbl; AyIUTOPUH, OCHAIIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTh MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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