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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IIVTAHUPYEMbBIMHU PE3YJIIbTATAMHU
OCBOEHUA OBPA30OBATEJIBHOMN TPOT'PAMMBI

Hacrosmas paGoudas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAeT TPEOOBAaHUS K 3HAHUSIM
U YMEHHUSM CTYIEHTa, a TaKXkKe ONpeNeNsieT COJICpKaHWe W BUABl YYCOHBIX 3aHATUH U
OTYETHOCTH.

IIporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBareiabHbIM cTangapToMm (CYOC 3++) o
HAaIPABJIEHUIO MOJATOTOBKH (ypoBenp OakamaBpmara):13.03.01 «Temmosnepretuka u
TEIIOTEXHUKAY;

* OcHOBHOI mpodeccuoHaTbHON 00pa3oBaTENbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotroBku 13.03.01 «TemiosHepreTuka u TEIJIOTEXHUKAY,

* YuebubM tanom MI'TY um. H.D. baymana no nHanpasnenuto noarorosku 13.03.01
«TemnnosHepreTHKa U TEIIOTEXHUKAY.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYETCs  (OPMHUPOBAaHHME  KOMIICTEHIIWH,
npenycmorpeHHbix OIIOII nHa ocHoBe CYOC 3++ no HampasieHuto noarotosku 13.03.01
«TenosHepreTuKa M TEINIOTEXHUKa» (YPOBEHb OakanaBpuaTa)

Koa xommnerenuuu ®opmMyIHMPOBKA KOMIIETEHIIUU
no CYOC 3++

YHuBepcajabHble KOMIIETEHIMH COOCTBEHHbIE
Crioco6eH oCyIeCTBISATh MMOUCK, KPUTHYECKUI aHAJIN3 U CHHTE3
uH(pOpMaIIH, €€ CMBICIIOBYIO ONTUMH3AIUIO U HATJISTHOE
VYKC-1 MPEJCTABICHUE, TPUMEHSITh CUCTEMHBIN NOAXO JAJISI PELICHUS

(13.03.01) MOCTaBJIEHHBIX 3a/1a4; UCI0JIb30BATh OCHOBBI (PUIOCO(PCKUX 3HAHUN U
AHAIM3UPOBATh 3aKOHOMEPHOCTH UCTOPUUECKOTO pa3BUTH 00IIeCcTBa
Juis (GOPMHUPOBAHNS MUPOBO33PEHUS U I'PAXKJAHCKON MO3UINH

IIpodeccnonaibHble KOMNETEHIIUN COOCTBEHHbIE

[IKC-4
(13.03.01/31 Cnioco0eH y4yacTBOBATh B BBIIIOJHEHUH CIIEIUATIBHBIX PACYE€TOB AJIs
OHeproodecneueHne | MPOEeKTUPOBaHUS 00BEKTOB MPOPECCHOHATBHOMN IEATETbHOCTH.
pePUSITHI)

Jlnst kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS ITOCTHIKEHHE PE3yJIbTaTOB
oOyuenuss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OpPMHpPOBaHUE
KOMIIETEHIIMM,  MPEeAyCMOTPEHHBIX  OCHOBHOM  NpogeccHOHanbHOM  00pa3oBaTeNIbHOMN
nporpaMmoii (tadm. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xoa mo CYOC
3++, popmyanpoBka

HNuaukaTopsl

@DopMbI U METOIbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUPOBAHMIO U PA3BUTHIO KOMIIETEHIIHUHU

YKC-1

(13.03.01)

Crioco0eH OCyIIECTBIATh MMOUCK,
KPUTHYECKHI aHAIIN3 U CUHTE3
nH(pOpMaINH, €€ CMBICIIOBYIO
ONITUMH3AIIMIO U HATJISTHOE
NpeJCTaBICHNUE, MTPUMEHSTh
CHCTEMHBIN TOAXOT JIJISl PEIICHUS
MOCTABJICHHBIX 33134,
UCII0JIh30BAaTh OCHOBBI
buI0CcOPCKUX 3HAHUH U
AHAJTM3UPOBATh 3aKOHOMEPHOCTH
HCTOPHYECKOTO PA3BUTHUS
oOmecTBa st GOPMHUPOBAHUS
MHPOBO33PEHHUSI U TPaKIaHCKOU
MO3HIIUU

3HATH

- METOJIMKH TIOUCKa, cOopa, 00padboTku nHpopManuu, ee
CMBICJIOBOM ONTUMHU3AINN U HATJISTHOTO
npecrasieHus B cepe npodeccuoHaabHON
NEATEIIbHOCTH, BKJIKOYas caiTel UIHTEpHET

YMETb

- IPUMEHSATH METOJIUKH TTIOMCKa, cOOpa, 00paboTKH
nH(pOpMaIIUY, €€ CMBICTIOBOWM ONTHUMU3AINH U
HaTJISTHOTO MPEICTAaBICHUS

- IPOBOJUTH CUCTEMAaTHU3AIINIO, KIIACCU(PUKAIUIO,
WHTEPIIPETAIMIO COOTBETCTBYIONICH HH(DOpMaim
BJIAAETH

- METO/IaMH TIOMCKa, cOopa M 00pabOTKH, KPUTHICCKOTO
aHallM3a U CHHTe3a HHPOpMAIIIH, €€ CMBICIOBOI
ONITHMHU3AINH U HATJISTHOTO TIPEICTABICHUS

Jlekuun

JlaGopaTropHblie padoThI

CamocrosiTesibHas padora

AKTHBHbIE 1 HHTePAKTHBHBbIE GOPMBI (METOAbI)
o0yueHus:

o0cykJIeHUE MPAKTUYECKUX TPUMEPOB Ha JTEKLIUAX

[TKC-4

(13.03.01/31 Dueproobecneuenue
MIPEeANPHUSATHIN)

CrniocobeH y4acTBOBaTh B
BBIMTOJTHCHUH CIICIIUATbHBIX
pacyeToB A MPOSKTHPOBAHHS
00BEKTOB MpohecCuOHATHLHOMN
JESTEILHOCTH.

3HATH

- METOJIbI pacyeToB 000pyA0BaHUs 00BEKTOB
po¢eCCUOHANTBHON EATETLHOCTH

BJIAJIETH

- METOJIMKOW pacyera TEeTJIOBOTO 000PYIOBaHHS

Jleknun

JlabopaTopHbie padoThI

CamocrosiTeibHass pabora

AKTHBHBIC M1 HHTEPAKTHBHBbIC (OPMBI (METOABI)
o0yueHwus:

00CyX/IeHue MPaKTHUYECKUX MPUMEPOB Ha JEKIMAX




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBbI

HucuuruinHa Bxogut B Omok bl «/luctummuasl  (Moxynu)»  0Opa3oBaTeNbHOM
nporpamMmsel OakaiaBpuara o HanpasiaeHuio 13.03.01 «TemnosHepreTrka U TEIIOTEXHUKAY.

W3ydyeHne AMCUMIIIMHBI TPEANOJIaraeT IpEeABapUTEIBHOE OCBOCHHME CIIEAYIOIINX
JUCIUIUIMH y4eOHOTO TUIaHa:

—  ¢usukwy;

—  XUMHUHU;

—  HUHQOPMAIMOHHBIX TEXHOJIOTUH.

OcBoeHue JaHHOW TUCIHUIUIMHBI HEOOXOAMMO Kak IMpEeALIeCTBYIONIee i CIASAYIOUINX
JUCLUTUTMH 00pa30BaTeIbHON MPOTrPAMMBI:

— TemjIoMaccooOMeHa;

— OCHOBBI TpaHC(OpPMALIMH TEIUIOTHI;

— IpU HaNKMCAHUU BHIMTYCKHON KBaNU(UKALMOHHON PaOOTHI.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (OPMUPOBAHHUEM KOMIETEHIIMHI ¢ y4eTOM
matpunibl komnereHmuid OITOIT nmns  wanpaBnenust (ypoBeHb OakamaBpmara): 13.03.01
TemosHepreTvka U TEIIOTEXHUKA.



3. OBBEM JIUCIHUIIJIMHBI
O6mmii 0o0beM JIUCHMIUIMHBI COCTaBIseT 4 3adeTHble eauHUIbBl (3.€.), 144
aKaJeMHYECKHUX yaca (108 ACTPOHOMMYECKUX 4acoB). B TOM quClIe:

1 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0pEM TUCIUIUTMHEI 110 BUIaM y4eOHBIX 3aHATHH (B aKaJIEMUYECKUX 4acax)

O0bem 1o cemecTpam, aKal. 4.

KoJsn4yecTBO cemecTpoB

Buabl yueOHol padoThl Bcero OCBOEHHS TUCHUILINHBI
1

OO0BbeM TUCIUTIIINHBI 144 144
AyautopHasi pabora* 54 54
Jlexumu (JI) 36 36
Jlaboparopusie paboTs (JIP) 18 18
CamocrositesbHasi padora (CP) 90 90
[TpopaboTka yuyeObHOTrO MaTepuana JeKInun 4.5 4.5
[ToaroroBka k 1ab0opaTopHbIM paboTam 8 8
ITonroroBka K sK3aMeHy 30 30
IToaroroBka pedepara 3 3
Brimonaenue pacueTHo-rpadguyeckoi paboThl 27 27
Jpyrue Buapl caMOCTOSTENILHON pabOThI 17.5 17.5
Buja npoMexyTOYHOI aTTeCTANMHU 9K3aMeH

*B TOM uyHcle, B (hopMe MPAKTUIECKOH TOATOTOBKH



4.

BHIOB YUEBHbBIX 3AHSATHI

COJEP)KXAHUE JUCHUIIMHBI, CTPYKTYPUPOBAHHOE 11O MOJIYJISIM YYEBHOW JUCHUILIMHBI C
YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJMYECTBA AKAJEMHWYECKUX HNJIN ACTPOHOMHUYECKHUX YACOB U

Tabauua 3. ConepkaHue TUCHUILUIUHbBI

Buapl 3aHaTHII*, Yachl Komnerennun, Tekyuuii KOHTPOJIb Pe3yJbTATOB 00y4YeHUs!
Ne n/m Tema (Ha3BaHMe) MOLYJISA 3aKpeIlIeHHbIe 32
Temoii (kox mo CYOC Cpox Baasl
J C JIP CP DopmbI
3+4) (nenens) (MuHn/
1 cemectp
JlabopaTopHbIe pabOTHI 3/5
Yucnennoe audhepeHpoBaHne I Ne 1
1 MHTETPUPOBAHUE. DMIUPUIECKUE 14 0 10 23 VKC-1, I[IKC-4 7 Pedepar 9/15
YpaBHEHHS
HUTOIO: 12/20
JlabopaTopHbIe pabOTHI 12
Ne 2
2 PellieHne CHCTEM ypPaBHEHHI 10 0 5 17 | YKC-1, [IKC-4 12 Pacuerro-rpaguicckas 14/23
pabora Ne 1
HUTOIO: 15/25
JlabopatopHblie pabOThI 12
Ne3
3 MozeupoBaHie POLECCOB 12 0 3 20 | VKC-1, [IKC-4 18 Pacuero-rpaguieckas 14/23
pabota Ne 2
HUTOI'O: 15/25
4 OK3aMeH - - - 30 - - - 18/30
HUTOTI'O 3a cemectp 36 0 18 90 - - - 60/100

*B TOM uHcle, B (popMe MPAKTUIECKOW TTOATOTOBKH



CoaeprkaHue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJIsIM)

Ne,
n/n

HanmeHnoBaHue MoayJisi, COiepKaHNe

Yacobl

Yucnennoe nup¢epeHIUPOBaHHE U HHTETPHPOBaHHe. DMIIMPUYECKHUE
YPaBHEHH

Jleknuu

14

1.1

Beenenue

[ToHsATHA MaTeMaTHYECKOr0 MOJIETUPOBAHUS U YMCIIEHHOIO SKCIIEPUMEHTA.
[Mpumepsl yuciieHHOTO pemieHus 3anad. CpaBHEHUE (PUIUYECKOTO U
YUCJIEHHOTO0 3KCHEPUMEHTOB. JIOCTOMHCTBA YHMCIEHHOTO SKCIEPUMEHTA.
Pa3Butue mat. Mmozenen.

[TorpemnocTnt  BhluMcinenuii.  Kiaccudukamms  morpenrHocTe, ux
HMCTOYHUKU. AOCOJIOTHAsE M OTHOCUTENbHAs TorpemHoctu. OKpyrieHue
yricen. BepHble, HEBEepHbIE MU COMHUTEIbHBbIC 3HAYal[UMe LHUDpBL. Yder
MOTPEUTHOCTE BBOAMMBIX W BBIBOJUMBIX JaHHBIX. [lorpemHoctu mnpu
apuMeTHYECKUX ONepausx.

1.2

Koneunsie paznoctu. [loHsiTHe KOHEUHBIX pa3HOCTEH. BripakeHue
(GyHKIMHU Yepe3 KOHEYHBIe Pa3HOCTH. BripaskeHue pasHoCTel yepe3
3Ha4YeHUs1 QYHKINH.

1.3

WNuTtepnonupoBanue GpyHKINH

[TocranoBka  3amauum  anmpokcumanmu  ¢yHknuu.  OnpeneneHue
NpUOMKCHHBIX 3HAYCHWH (QYHKIMKM 10 €€ 3HAYeHUsSIM B  y3Jjax.
HNutepnonsimonubii  MHorowieH  Jlarpawka.  MHTepHoJisiiuOHHBIN
MHorowieH HproroHa. OnieHKa norpemHocTei.

1.4

[Toa6op smnupudeckux Gopmyt mpu 00padOTKe IKCIIEPUMEHTATBLHBIX
naHHBIX. MeTo1 BEIOpaHHBIX Touek. MeTo cpeqHux. MeTo1 HauMeHbITUX
KBaJpaToOB

1.5

[Ipubnmxennoe nuddepeHupoBaHre 1 UHTETPUPOBAHNE
[Tpubnuxennoe quddepeHurpoBanne GyHKIUHN 3aJaHHBIX TaOIHMUHO.
[Torpemnocts nupdepennupoanus. JuddepenippoBanue ¢ momMous
MHTEPHOJSIIIMOHHBIX (POPMYIL.

1.6

[TpubnuxenHoe nuTerpupoBanue GyHKIUNH. MeToa npsIMOyroIbHUKOB.
Meton tpanenuii. @opmyna Cumiicona. [lorpemHoCTH YuCIEHHOTO
VHTETPUPOBAHUS

1.7

[IpubnmxeHHoe pernieHre ypaBHeHU!

[IpubnmxeHHoe penieHre HelTMHEWHbIX ypaBHeHuH. [locTaHOBKA 3a1aun.
I'paduueckuit MmeTos1 perieHus. MeTo/| MOJIOBUHHOTO JIEIEHUS OTpe3Ka.
Meton xopa (mponopiuoHanbHbIX yacTeit). Meroa HetoTona. Meroa
npocToi urepannu. OneHKa norpemHocTu MeTo0B. [Iprumepsl
MIPAKTHUYECKOr0 MPUMEHEHHS METOJIOB K TEXHUYECKHUM 3a7a4aM.

JlaGopaTopHble paGoThI

JIP1.1

3rakomcTBo ¢ MathCad.
Pa0qu napaMeTpOB COCTOSIHUSA BOABI 1 BOIASIHOT'O Hapa.

JIP1.2

O06paboTka FKCIIepUMEHTATbHON HH(OPMALUU. DMIUPUYECKHE YPaBHEHUS
JUIsL OTIpeJIeNIeHUs] TeIUI0(U3NYECKUX TapaMeTPOB TOILIUB.

CamocrositesibHas padoTa

23

CPl1.1

ITpopaboTka yuebHOrO MaTepuana JeKIun

1.75

CP1.2

[ToaroroBka K J1abopaTopHBIM paboTam

CP1.3

ITonroroBka pedepara




CP1.4

Jlpyrue BUbI CaMOCTOSITEIFHON pabOThI

14.25

Pemenne cucreM ypaBHeHM i

Jleknuu

10

2.1

Pemenue cucreM nuHeHHBIX ypaBHEeHUH. OCHOBHBIC IMOHATHSI aJITe€OpPbI
Marpull. JleiictBus ¢ maTpuriamu. OnpenenuTenb MaTPULIbL.
TpancnonnpoBaHHas U 0OpaTHas MaTpuilbl. HOpMBbI MaTpHIl 1 BEKTOPOB.
CoOCcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS. PaHT MaTpUIIbL.
MeTtoapl pelieHus CHCTEM YpaBHEHU: TOYHBIC U TPUOJIMIKEHHEIE.
IIpaBuno Kpamepa. Meron uckntouenus ['aycca. repaiiuoHHbIE METOABI.
Mertoibl TpoCcTOM uTepanuu, 3euaess. Y caoBue CX0MMOCTH METO/I0B.
IIpuMepsl 3a1a4, ONMCBHIBAEMBIX CUCTEMAaMHU JIMHEHHBIX YPABHEHUN.

22

[Tpubnmxennoe pemenne cucreM aupHepeHInaIbHBIX YpaBHEHHH.
YucneHHoe penienne 0ObIKHOBEHHBIX AU (epeHInanbHbIX YpaBHEHUH.
OcHosnble noHsTus. 3anaya Komu. Kpaesas 3anada. [locranoBka 3a1ay.
Mertonub! pemienus 3agaun Komm. Meronsl Pynre-Kyrra. [Tepsoro,
BTOPOT'O M YETBEPTOro NOpsAaKa. MeToabl pelieHus KpaeBoM 3aJauu.
Meton ctpenbObl. MeTon KoHeuHbIX pazHocTel. [lopsaok annpokcumanuu
U CXOAUMOCTH Pa3HOCHBIX METOJOB.

2.3

Pemennie ypaBHeHU B YaCTHBIX MPOU3BOIHBIX. OCHOBHBIE MTOHSTHS.
Knaccudukanus muddepeHnnaabHbIX YPaBHEHHA B YaCTHBIX
pou3BoHBIX. Turbl ypaBHenuii. [loctanoBKa 3a1a4 SIITUITHYECKOTO,
rUNepOOINYECKOro U NapadoInYecKOro TUIIOB.

BBenenne cerounoi GyHKIMH, TUCKPETU3ALMUS 33/1a4H U O0JIACTH
pelLIeHNns, KpaeBbIX yCI0BUNA. Pa3HOCTHAs annpoKcuManus ypaBHEHUH.
[Toctpoenue pazHocTHBIX cxeM. [11ab10HBI pa3HOCTHBIX CXEM. Y CIIOBUE
YCTONYMBOCTHU CXeMBbl. CXOAUMOCTD PELIEHHs PpAa3HOCTHOTO YPaBHEHUS K
pemenuto quddepeHnranbHoro. MeToapl pemeHus 3a1a4d
IIUITUYECKOT 0, TUIEPOOINYECKOTO U apadoIMYeCcKOro THIIOB. SIBHbIE U
HEsBHBIE CXeMbl. MeTO/Ibl pEIeHUs] CUCTEM YPAaBHEHUI

24

OCHOBHBIE TOHSTHS MATEMAaTUYECKOTO MOJICTUPOBAHUS

Marematuueckre cpenbl JUisl pelIeHHs WHXEHEpHbIX 3aaad. Mathcad,
Maple, Matlab, Elcut.

OcCHOBHBIE OJIXO/1bI K MOAEIIUPOBAHUIO: TEOPETUUECKUN,
AKCIEPUMEHTAIbHBIN, MaTEeMaTHYECKHI. 11X B3aUMOCBS3b, MPEUMYIIIECTBA
Y HEJJOCTATKU. DTaIlbl MAaTEMaTUYECKOTO MOJICIIMPOBAHUSA C
ncnoab3oBanueM OBM. Tunbel MaTeMaTHUeCKHX MOJEIIEH.

2.5

OcHoBHbIE TPeOOBaHUS, TPEIBIBISIEMbIC K MATEMATHIECKIM MOJIEIISIM.
AJIEKBaTHOCTh MaTeMaTU4YeCKUX Mojesiel. OTHOCUTEIbHBIA YPOBEHD
a/ICKBaTHOCTH MOJIJIH B CPAaBHEHUH C PeaIbHBIM 00bEKTOM. MeTobl
KOHTPOJIA aJICKBATHOCTH MAaTEMATHYECKUX MOJICITICH.

JlabopaTopHbie padoThl

JIP2.1

Pacuer TCIUIOIICpEaAa U 9€PE3 CBCTONPO3PAYHBIC OIPpAKAAOIINC
KOHCTPYKIHH.

CamocrosiTesbHasi padora

17

CP2.1

[TpopaboTka yueOHOTO MaTepuaia JEeKIHi

1.25

CP2.2

ITonroToBka K 1a00paTOpHBIM paboTam

CP2.3

Brinonaenune pacuetHo-rpaduueckon paboThl

12

CP2.4

Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI

1.75

10




MoaeaupoBaHue NPoLEccoB

Jleknuu

12

3.1

MareMaTHuecKue MOAETH JAJs OUEHKH 3(P(PEeKTHBHOCTH HCIOIb30BAHUS
TEIUIOTHI , TOCTPOCHHBIE Ha 06a3e anredOpanuyeckux ypaBHEHUI
Mar. mozens 3pPpeKTUBHOCTH UCTIONB30BaHUS TEIUIOTHI CTOPAHUS TOILIMBA

B JIBC;

3.2

Mat. Mozaenb TOPMOXEHHsS TPAHCIOPTHBIX CPEIACTB B  Pa3iIMYHBIX
YCIIOBUSIX.

Pacuer runpaBnnyecKux CUCTEM, COCTOSIIIUX U3 apaJIIeIIbHO
COEIMHEHHBIX TPYOOIPOBOJIOB.

OrnpeziesieHre KOJMYECTBA PEAreHTOB B XUMUUYECKHUX PEaKIUsX.

33

MareMaTnueckoe  MOJAEIUPOBAaHME TEIUIOOOMEHHOr0 OOOpYIOBaHUS C
ITOMCKOM ONTUMAJIbHOTO PEILEHUs

Ocuosubie noHsATHs. Knaccudukamus 3a1a4 onTuMU3anuy. 3a1adu
onTuMH3alMu: 6e3yciioBHbIE U ycaoBHbIE. [locTaHOBKa 3a1aun.
OpnoMepHas onTuMHU3aLus. MHOroMepHbI€ 3aa4i ONTUMU3ALINH.
3amanue neneBbx QyHKIuH. MeToap! pemeHus 3a/1a4 ONTHMHU3AIUH.

34

[TpUHIUTIBI TOCTPOCHUST MATEMATHYECKUX MO/JICIICH KOHCTPYKTHBHBIX
3JIEMEHTOB TEIUIOPHEPTeTUYECKOT0 000pYy10BaHUs (Ha IpUMEpe
TEII000MEHHOTO 000PYI0BAaHUS ), ONTUMH3AIS KOHCTPYKIIHH, BEIOOD
1eneBor (PYHKIUU ¥ MeTo/1a pemeHust. ONTHMH3AIUs PeKUMOB paOOTHI
obopynoBanust TOC.

3.5

MaremMaTu4deckoe MOACIINPOBAHUC TEIJI0MAacCOOOMEHA B TEXHOJIOTHYECKUX
nponeccax

HpI/IMeHeHI/Ie MAaTEMAaTUYCCKOTO MOACIIUPOBAHUA AJId pacucTa IMMpOLCCCOB U
CXCEM TCINIOSHCPICTUUCCKUX YCTAHOBOK U PACIIPCACIICHUA HAIPY3KU MCKIAY
arperataMi TCIIJIOBBIX J3JICKTPUYCCKUX CTaHITUH.

3.6

Pacuer HOTpe6J'IeHI/I$I TCIUIOTHI B TCXHOJIOTHYCCKUX ITPOHCCCaAX.

JlaGopaTopHble padoThbl

JIP3.1

3uaxkomcTBO ¢ Elcut.

MareMaTru4deckas MOJIEb nepeaadyun TCIJIOThI U€PE3 INIOCKYHO CTCHKY B
HCCTAIITMOHAPHOM PCKUME.

CamocrosiTesbHas padora

20

CP3.1

[TpopaboTka yueOHOTO MaTepuaia JEeKIHi

1.5

CP3.2

ITonroToBka K 1a00paTOpHBIM paboTam

CP3.3

BrinonHenune pacueTHo-rpaguueckoi paboThl

15

CP3.4

Jlpyrue Buabpl caMOCTOSITENbHON paboThI

1.5

DK3aMeH

30

CP4.1

IloaroToBka k OK3dMCHY

30

11




S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM
PABOTBI CTYJEHTOB

CamocrosTenpHas padoTa CTYACHTOB HO JUCIHILIMHE 00ECIIeYMBACTCS CIECAYIOUMMH y4eOHO-
METOIMYECKIMHU MaTepUalaMu:

l.
2.

5.

PabGouas nporpamma TUCHUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «HTepHeT»
[Paznmen 8 Paboueil mporpaMMbl TUCIIUATIIINHBI .

Metoauueckue yka3zaHus A OOy4yarolUMXcs MO OCBOCHHUIO IUCHUILIMHBI [Paznen 9
Paboueii mporpaMMbl JHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU IOATOTOBKE K YUEOHBIM 3aHSATHSIM, BBINOJHEHUU JIOMAIIHUX padoT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIPUITHSIM U aTTECTAIUSM.

KommuiekT uHauBUyalbHBIX 331aHUN.

CryneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepuallaM HauyuWHasg C TEpPBOTO 3aHATHS TI0
JIUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUISI TPOBEJIEHMSI TEKYIIEIO
KOHTPOJISI U NPOMEXKYTOYHOI ATTECTALIMM CTYJEHTOB IO
JTUCHUIJIMHE

®onnx  omneHouHblx cpenctB (POC) nmns TpoBeIeHHMs] TEKYHIEro KOHTPOJsS |
IPOMEXYTOYHOW aTTECTAllMM OOY4YaloOMMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBAHUS B MPOIIECCe OCBOCHUS 00pa3oBaTEIbHON
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYECHHUs], 3aMJIAHUPOBAHHBIX JJIs1 AUCLIUTLIINHBIL.

®OC BKIIOYAET B ceO:

— TIepeyeHb KOMIETCHLMH C yKa3aHHWEM JTarnoB HUX (OPMUPOBAHHS B IPOLIECCE OCBOCHUS
00pa30BaTeIbHOI POrpamMMBbl;

— OIMCaHue MoKa3arejaed U KPUTEPHEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3IMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE IIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE Ul OLICHKH 3HAHUM,
YMEHUH, BIaJieHUi 1 (MIJIN) OIBITA JACSITEIBHOCTH, XapaKTePU3YIOIINE Tarbl (POPMHUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTEIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUMN, YMEHHUH,
BIAJCHUA W (WJIM) OMbITa MAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS JUCHMIUIMHBI MPOU3BOAUTCA B COOTBETCTBUM C llojoykeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC sBRsieTcs MPUIIOKEHUEM K IaHHOM pabodeil mporpaMme JUCIUILIAHEL.
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7. NEPEYEHb YYEBHOW JMUTEPATYPbI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCHUILIMHE

1. Typuak, JI. 1. OCHOBBI YHCIICHHBIX METOJIOB : yueOHoe mocodue / JI. U. Typuak, I1. B.
[TnoTHUKOB. — 2-¢ u3A., nepepad.u gorn. — Mocksa : DUIMATIIUT, 2002. — 304 ¢. — ISBN
5-9221-0153-6. — TekcT : anekTpoHHbIH // JlaHb : 3J€KTPOHHO-OMOIMOTEYHAsT cUCTeMa. —
URL.: https://e.lanbook.com/book/2351

2. Cnab6nos, B. JI. Yucnennbsie Mmetoasl : yueOnuk / B. JI. CnrabnoB. — Cankr-IletepOypr :
Jlanb, 2020. — 392 c. — ISBN 978-5-8114-4549-3. — Texkcr : snexkTpoHHblii / Jlanp :
anekTpoHHO-0nbmunoreynHast cucrema. — URL: https://e.lanbook.com/book/133925
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8. IHEPEYEHb PECYPCOB CETH HMHTEPHET, PEKOMEHJIYEMBIX
IS CAMOCTOSATEJBHOU PABOTbBI ITPUM OCBOEHUH JUCIIUITJIMHbI

1. Caiit ynuBepcurera: http://bmstu.ru

2. Caiitr  xkadenper  «lIpoekTupoBaHHMe  OOBEKTOB  JICCHOTO  KOMILICKCA»:
https://mf.bmstu.ru/info/faculty/It/caf/1t5/1it/

3. Poccuiickas rocyaapcTBeHHas oubaumoTeka. http://www.rsl.ru.

4. TocynapctBeHHass IyONWUYHAass HaydyHO-TeXHW4YecKas OubOimmoreka Poccuwm.
http://www.gpntb.ru.

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

6. Hayuno-texuuyeckas OuOmmoreka KO MITY um. H.D. baymana. https://bmstu-
kaluga.ru/library.

7.Hayuno-texauueckass  O6ubmmoreka M®D MITY um. H.D. baymana.
https://mf.bmstu.ru/info/library/

8. Hayunas snextponHas 6ubmauoreka http://eLIBRARY.RU.

9. DnekTpoHHO-OMOMMOTEYHAs cucTeMa u3aarenbeTBa «Jlanpy http://e.lanbook.com.

10. DnexkTpoHHO-OMOIMOTEUHAsT CUCTeMa «YHUBEPCUTETCKas OMOIMOTEKa OHIIalH»
http://biblioclub.ru.

11. DnexTponHo-6mbaMoTeyHas cucrema «IPRbooksy http://www.iprbookshop.ru.

12. DnekrponHo-6mbmuoreynas cucrema (ObC) «tOpaiity» https://biblio-online.ru.

13. IlentpanbHas OubnuoTexka oOpa3oBaTeNbHBIX pecypcoB MuHoOpHayku PO.
www.edulib.ru.

14. Enunas xomnekuus 1upoBbIX 00pa3zoBaTelbHBIX pecypcoB http://school-
collection.edu.ru.

15. ®denepalibHbII HEHTP nHGOPMaAIMOHHO-00pa30BaTEeNbHBIX pecypcoB.
http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHHWS JUIA CTYIEHTOB 110 OCBOEHMIO
JTACIATITAHBI

[Mpucrynas x pabore, KaXAbIH CTYACHT JOJDKCH TMPUHUMATh BO BHUMaHUE
HUKECIEAYIOLIUE MTOT0XKECHHUS.

JlucuunianmHa nocTpoeHa Mo MOAYJAbHOMY MPUHIMITY, KaXIbli MOIYJb MPEACTABISET
co00i1 JIOTMYeCKH 3aBepIICHHbIN pasfen Kypca. JUCUUIIMHA AETUTCS Ha 4YeThIpe MOIYJS
(BKJTFOUAs SK3aMEH).

Ha nepBom 3aHsTUM CTyAeHT moiay4yaeT WMH(OpMalUI0 A JOCTYNa K KOMILUIEKCY
y4€0HO-METOINYECKUX MAaTEPUAIIOB 110 AUCLIUILIIMHE.

JleKuMOHHbIE 3aHATHUS MOCBAIICHBI PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJIOKEHUN
Kypca 1 pa3bsACHEHHUIO YU€OHBIX 3aJaHUI, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble padoThl NpeIHA3HAYCHBI JJI1 MPUOOPETEHUs ONBbITa MPAKTHYECCKOU
peanu3aly OCHOBHOW NpPOQecCHOHANbHON 00pa3oBaTelbHON mporpamMmbl. MeToaudeckue
yKazaHud K JlabopaTOpHbIM  paboTaM  mpopadaThiBalOTCA  CTYIAEHTAaMH BO  BpeMms
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMelid ypOBEHb MOATOTOBKH KOHTPOJHPYETCS Mepen
pOBEJICHIEM JTa00OPATOPHBIX PaboT.

[IpakTudeckasi IOArOTOBKA MPH pean3aliy y4eOHON AUCIUILINHBI OPraHU3yeTCs MyTeM
MPOBEJCHUS MPAKTUUYECKUX 3aHATUN, MPAKTUKYMOB, Ta0OPATOPHBIX padOT U MHIWBUIYaTbHBIX
u(WIM) TpYyNHOBBIX KOHCYJIbTallMil, MpelycMAaTPUBAIOLIMX y4yacTHE OOydaroluxcsi B
BBITIOJTHCHUH OTJICIBHBIX JJIEMEHTOB padoT, CBS3aHHBIX ¢ Oyaymiedl npodeccrnoHaIbHON
JESTENIbHOCTBIO.

[IpakTnueckasi HOArOTOBKAa MOXKET BKJIKOYATh B C€OsI OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUIA, KOTOpBIE TPEAYCMAaTPHUBAIOT TMepefady y4eOHOH HMHPOpManuu OO0yJaroIMMCH,
HEOOXOMUMOM  JIIi  TOCIEAYIOMIETO  BBIIOJIHGHUS  padoT, CBA3aHHBIX C  Oymymiei
po(hecCuOHATILHON e TENbHOCTHIO.

CamocrosiTesibHasi padoTa CTYIEHTOB BKIIOYACT CIIEAYIOIIME BHJBL: MPOpadoTKa
yueOHOro MaTepuaia JeKIuH, MOAr0TOBKa K J1a0opaTOpHBIM paboTaM, MOJArOTOBKA K dK3aMEHY,
MOJTOTOBKA pedepaTa, BHIMOIHEHHE pacyeTHO-Tpadudeckoil paboThl. Pe3ynbpTaThl Bcex BHAOB
paboTHl CTYACHTOB (OPMHUPYIOTCS B BUJE UX JIMYHOTO PEHUTHHTA, KOTOPHIA YYUTHIBAETCS HA
npoMexyTouHoi arrectaruu. CamocrosiTenbHas paboTa MpeaycMaTpuBaeT HE TOJBKO
npopaboOTKy MaTepHUajoB JEKLIMOHHOTO Kypca, HO M UX pacUIMpEeHUEe B pe3yJibTaTe IMOUCKa,
aHan3a, CTPYKTYPUPOBAHUS U MPEACTABICHHUS B KOMIIAKTHOM BH/JIE COBPEMEHHOM MHpOpMaIun
13 BCEX BO3MOKHBIX HICTOYHUKOB.

Tekymuii KOHTPOJIb IPOBOJUTCS B TEUYEHHE KaXKIOTO MOJYJs, €ro HUTOTOBbIE
pe3yJIbTaThl CKIIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIINM BUaM KOHTPOJIBHBIX MEPOIPUSTHI:

- Pedepar
- Pacuetno-rpaduueckas padora.

OcBoeHME AMCLUMILIMHBI M €€ YCIHEIIHOE 3aBEPIIEHUE Ha CTAaJUU NPOMEKYTOUHOU
aTTecTallid BO3MOXKHO TOJIBKO TNPHU PETryJIspHON paboTe BO BpeMs CEMEeCTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKYIIero KOHTpols. HaOpaTe peTUHT IO BCEeM MOAYISIM B KaXKIOM CEMECTpe,
OPOWTH TI0 KAXKIOMY MOJYJIIO IUIAHOBBIE KOHTPOJIBHBIE MEPOIPHUSATHS B TEUEHUE
HK3aMEHALIMOHHON CECCUU HEBO3MOXKHO.

Jlnia 3aBepiieHusi paboThl B CEMECTPE CTYIEHT JOJIKEH BBIMOJIHHUTH BCE KOHTPOJIbHbBIE
MEpOTIPUSTHSL.

IIpomexyTouHass arrecTamusi IO JUCUUIUIMHE MPOXOTUT B (opMe DSK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOCHUE KITFOUEBBIX, 0A30BBIX MOJIOKEHUN AUCIMILTUHBI, COCTABIISIONINX
OCHOBY OCTaTOYHBIX 3HAHUM MO HEM.

MeToauKAa OLEHKH 110 PEHTHHIY
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CTyneHT, BBIIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TJIAHOM 3aJ[aHUs U CIABIINNA
BCE KOHTPOJBHBIE MEPOINPUSTHS, MOJYy4aeT UTOTOBYIO OLIEHKY IO IUCIMUIUIMHE 3a CEMECTpP B
COOTBETCTBHHU CO IIIKAJIOU:

PeiiTunr Ouenka Ha IK3aMeHe
85 —-100 OTJIMYHO
71 — 84 XOPOIIO
60 — 70 YAOBJIETBOPUTEIBLHO
0-59 HEYJIOBJIETBOPUTEILHO

OueHuBaHUEe JUCLUMIUIMHBI BENETCS B COOTBETCTBUU C llojokeHwemM o TeKyliem
KOHTPOJIE€ YCIIEBAEMOCTH U NMPOMEKYTOUHOM aTTectauuu ctyaeHtoB MI'TY um. H.D. baymana.
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10. IIEPEYEHDb NHPOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIB3YEMBIX IIPU MU3YYEHUU JJUCHUIIJIMHBI, BKJ/IIOYASA
INEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHUS, TH®OPMALIMOHHbIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 JTAHHbIX

NndopmannoHHble TEXHOJIOTHM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. baymana
oOecrieunBaeT AOCTYNl K Y4YeOHBIM IIJaHaM, pabouuMM Mporpammam JUCLUIUIMH (MOAYJei),
porpaMMaM MPaKTHUK, IEKTPOHHBIM y4EOHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuYuX Mporpammax IUCIHHILIMH (MOIYJEH), mporpaMmax IMpaKTHK,
dbopMupoBaHUE 3JEKTPOHHOTO MOPT(HOINO 00YydarOIIerocs, B TOM YHUCJIe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboThl. llpemycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHSl CTYJIEHTOB W TMpenojaBareiel MOCPEACTBOM TEXHOJOTUH M CIyXO 10
NEPEChUIKE U TOJTYYCHHUIO DJICKTPOHHBIX COOOIICHUH MEXIy MOJB30BATEISIMH KOMITBIOTEPHOM
cetu HTEpHET.

— e-mail mpemogaBaTens 1t ONepaTUBHOM cBsi3u: ermochenkov@mgul.ac.ru

IIporpammHoe o0ecnieyenue:

— Maple

- Mathcad

- Microsoft Office
- Windows

- Word

I/IH(l)OpMaIIHOHH])Ie CIPpaBOYHbIC CUCTEMBI:

- WNudopmanronHo-npaBosas cucrema «I apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [lnrocy http://www.consultant.ru;

IIpodeccnonanbHbie 0a3bl JAHHBIX:

- Pecypc «MammnocTpoenue» http://www.i-mash.ru.
- [Topran mammHocTpoeHus http://www.mashportal.ru.
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11. OHHUCAHHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JUCHUITJINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneucHus JUCIHUITIIMHBI

Ne,

w/n Bun 3ansaruin Bua v HamMeHOBaHuE 000PY/10BAHUS

1 Jlekuuun CIEIHAIEHO 000PYIOBaHHBIC ayTUTOPHH C
MYJIbTUMEAUINHBIMU CPECTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIIUMHU BBIXOJI B CETh
WHTepHeT; momMeneHus A1 NpOBEACHUS ay IUTOPHBIX
3aHATUN, 000pYIOBAaHHBIC YUeOHON MEOEIbIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JaHHBIX U ceTh HTepHET; CTyIun; KOMIIbIOTEPHBIE
KJIACChI.

2 | JlabopaTopHbie pabOThI CHEeHATBHO 000PYIOBaHHBIE ayTUTOPHH C
MYJIbTUMEIUMHBIMU CPEJCTBAMU, CPEICTBAMU
3BYKOBOCIPOU3IBCACHHUA U NUMCIOLIIMMHU BbIXO/ B CCTh
WHTepHeT; noMelleHus Al IPOBECHUS ay JUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPUN
OCHAIIIEHHbIE KOMITBIOTEPAMU C JJOCTYIIOM K Oa3am
JaHHBIX U CCTHU I/IHTCpHCT; CTyAuHn; KOMIIbIOTCPHBIC
KJIACChI.

3 | CamocrostenbHas pabora | OmOIMOTEKA, UMEIONIas padoyre MecTa Jisl CTY/ICHTOB;
BBICTABOYHBIC 3aJIbl; AYAUTOPHHU, OCHAIIICHHBIC
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYypHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBLIINMOJIHATH
CaMOCTOSITENIbHYIO PaloTy.

19



YTBep)KaeHa Ha 3acefiaHuu Kadepol JITS
«[IpoekTrpoBaHre 0OBEKTOB JIeCHOTO KOMIL/IeKCa»

ITporokos Ne 10 ot 13.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YUEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Typuak, JI. 1. OCcHOBBI UMC/IeHHBIX MeTO/I0B : yuebHoe rocobue / JI. Y. Typuak, I1. B. I110THHKOB.
— 2-e u3[., epepab.u gor. — Mockga : PU3SMATJINT, 2002. — 304 c. — ISBN 5-9221-0153-6. —
TekcrT : 3/1eKTPOHHBIH // JlaHb : 37eKTpOHHO-0MbMoTeuHas cucreMa. — URL: https://e.lanbook.com/
book/2351
2. CnabHoB, B. [I. UnucneHHble MeTO/bI : yueOHUK /151 By30B / B. [I. CnabHOB. — 2-e u3f., cTep. —
Cankr-IletepOypr : Jlanb, 2022. — 392 c. — ISBN 978-5-507-44169-3. — TeKcT : 3/1eKTPOHHBIH //
JlaHb : anekTpoHHO-0MbMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/215762

2). I1.10. MIEPEYEHDb NTH®OPMAIIMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHVU IV CIIUITL/INHBI, BK/TFOUAS IIEPEYEHB ITPOT'PAMMHOI'O
OBECITEYEHWS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeuenb uH(GpOPMaALMOHHBIX TEXHO/IOTHI, UCI0/Ib3yeMbIX IPH U3yUYeHUH AMCLUIIUHBI,
BKJIIOUAs MepedyeHb MPOrpaMMHOI0 obecrneueHusi, HHGOPMAIHOHHBIX CIIPABOYHBIX CUCTEM U
npo¢ecCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- Foxit Reader

- Maple

- Mathcad

- OpenOffice
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