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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN TPOT'PAMMBI

Hacrosmas paGouast mporpaMma AUCHUIIIMHBI yCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHUSIM CTYJIEHTA, a TAK)KE ONPEICISACT COEPKAHUE U BU/IbI YUCOHBIX 3aHATHIA U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBAaEMbIM 00pa3oBaTeiabHbIM ctangapToMm (CYOC 3++) no
HalpaBjeHUIO TOATOTOBKM  (ypoBeHb  Maructpatypbl): 09.04.01 «Mudopmatuka wu
BBIYHMCIIUTENIbHAS TEXHUKAY;

* OcHoBHOW mpodeccuoHaabHON 00pa30BaTeIbHON MPOrpaMMOM IO HAaINPaBICHUIO
noarotoBku 09.04.01 «MudopmaTrKa U BEIYUCIUTENbHAS TEXHUKAY;

* YueOHbM mmanom MI'TY um. H.O. baymana o nanpasnenuto noarorosku 09.04.01
«MHdpopmMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA.

I[Ipy  ocBOGHMHM  JUCHUIUIMHBI  IUIAHUpPYeTCs  (OpPMUPOBAHHWE  KOMIIETEHIIH,
IPEIyCMOTPEHHBIX OCHOBHOHM IpodeccnoHanbHOi oOpasoBartenbHoi nporpammoit (OITOIT) nHa
ocHoBe CYOC 3++ no nanpasnenuto noarotosku 09.04.01 «Mudpopmatuka U BEIYUCTUTENbHAS
TEXHHUKa» (YPOBEHb MarucTpaTyphl)

udp
KOMIIETeHIIUH, KO/
HanpaBJIeHUs
®opMyJIMPOBKA KOMIIETEHIIHH
NOATOTOBKH/crienu
aJIbLHOCTH IO
CYOC 3++
YHuBepcaabHble KOMIIETEHIIHH COOCTBEHHbIE
CnocoOeH ocylIecTBIATh KPUTUUECKUN aHaJIN3 MPOOIEMHBIX CUTYaIUi
Ha OCHOBE CHCTEMHOI'0 10/IX0/1a, BbIpadaThIBaTh CTPATETHIO JIeHCTBUI
YKC-1 C HCIIOJIb30BAHUEM MEKIUCIHMILIMHAPHOTO M0AX0/1a, (hOPMYIUpPOBATh
(09.04.01) BBIBOJIbI, AJCKBATHBIC IIOJYYEHHBIM pPE3yJbTaraM, I[POBOAUTH
MIPOrHO3MPOBAHUE, CTaBUTh HCCIEOBATEIbCKUE 3a/ladyll U BHIOMpATh
IIyTU UX JTOCTHKEHUS

Jns ocBoenuss komnereHuui, Bxomsamux B OIIOIL, mpenycMoTpeHsl clieayroume
WHIUKATOPBI JOCTHXKCHHS KOMTIeTeHIIMH (Tabnuma 1).



Tabauna 1. UunukaTopsl JOCTHXKEHUS] KOMITETEHIIUN

1 2 3
Tudp KoMneTeHIHH, KO/ NHaukaTopsbl JOCTHXKEHUS] KOMIIETEeHIIUN ®opmbl U MeTOAbI 00yUeHHs, CIOCOOCTBYIOIIUE
HanpaBJIeHUs (hopMuUpOBaAHUIO U PA3BUTHIO KOMIIETEHIIUH

NMOAr0TOBKM/CIIENHAJIbHOCTH MO
CYOC 3++, popmyiupoBka

YKC-1

(09.04.01)

Crioco0eH OCyIIeCTBIATh
KPUTHUYECKHI aHaIn3 IPOOIEMHBIX
CUTYyalllil HA OCHOBE CUCTEMHOT'O
M0/IX0/1a, BBIpaOaTHIBATh
CTpaTEruio ICUCTBUM C
HCII0JIb30BaHUEM
MCKIUCHUIINIMHAPHOTO IMOAX0J4,
(bopMynHupoOBaTh BHIBOJIBI,
AACKBATHBIC IMMOJIYYCHHBIM
pe3ynbTaTam, NPOBOAUTH
IIPOrHO3UPOBAHNE, CTABUTH
HCCIIEIOBATENILCKUE 3a1a4U U
BBIOMpATh MYTH X JOCTUKEHUS

S3HATD

- METOJIbI CHCTEMHOTO ¥l KpUTHYECKOTO aHaIN3a

- METO/IbI BBISIBIICHUS U PEUICHHUS MPOOIEMHON
CUTYaIluu

YMETb

- IPUMEHSTh METOJIbl CHCTEMHOTO U KPUTHYECKOTO
aHaan3a JUIsl peieHus npoOJIeMHBIX CUTYaIlui

- pa3pabaThIBaTh CTPATETHUIO ICHCTBUI, MPUHUMATH
KOHKPETHBIE PEIICHUS JIJISl €€ peanu3aiuu
BJIAJIETDH

- METOJIOJIOTHEN CUCTEMHOTO U KPUTUYECKOTO aHATN3a
MPOOJIEMHBIX CUTYaIUi

- METOJIMKaMU TIOCTAHOBKH 11€JTH, OTIPECIICHHS
Croco0O0B ee IOCTHKEHUs, Pa3pabOTKH cTpaTeruit
JeUCTBUI

DopMbI 00yUeHHST:

®dpoHTANIbHAS U TPYIIIOBas (POPMBI.

MeTtoabl 00y4eHust:

CrnoBecnblit MmeToz 00y4yeHus (Jlekiun)
Ha0mronenne u UccnenoBaTebCKUM METO
(JTabopatopHbIe pabOTHI)

Meroa npobiiemuoro o0y4uenusi(CamocTosTenpHas
pabora)

AKTHBHbIE H HHTEPAKTHUBHbIE METOIbI 00yYeHUsI:
00CYXJIeHUE MPAKTHYECKUX TPUMEPOB Ha JICKIIUAX




2. ECTO /UMCHUMIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Huctummuaa BxoauT B binok bl «luctummuaer  (Momynu)»  oOpa3oBaTelbHOM
nporpamMmmbel  MaructpaTypbl mo HampasiaeHuto 09.04.01 «MudopmaTka W BhIYHUCIUTEIbHAS
TEXHUKAa.

W3ydyeHnue AMCHUIIMHBI TpEANojaraeT MpeABapUTEIbHOE OCBOCHHE CIEIYIOIINUX
JUCITUILIMH y4eOHOTO TUIaHa!

— Meroabl onTUMU3aLUN

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETEHLUN C y4ETOM
Matpuiel komrnereHuuit OIIOIl nns HampaBieHuss MOATOTOBKU (YPOBEHb MarucTparyphl):
09.04.01 Madopmatrka U BEIYHCIUTEIbHAS TEXHUKA.



3. OBBEM JUCHUIIJINHBI
OO0t 00BbeM TUCIUILIMHBI COCTABISET 8 3a4ETHHIX €AUHHUII (3.€.), KOTOPbIE COCTOAT U3
288 akajgemMuueckux 4acoB (ak.4.) wiaum 216 acTpoHOMHUYECKMX YacoB. B Tom uumcne:

1 cemectp — 3 3.e. (108 ak.u.), 2 cemectp — 5 3.e. (180 ak.u.).

Ta6auna 2. O0pEM TUCIUIUIMHBI 110 BUIaM Y4eOHBIX 3aHATHIH (B aK.4.)

O0bem o cemecTpam, aK. 4.

Brjub1 yueBHoii pa6oThi Bee KonuyecTBo ceMecTpoOB 0CBOCHUSI
ro AUCHUTLIUHBI
1 2

O0BeEM QUCIUILUINHE] 288 108 180
AynuTopHas padora* 96 36 60
Jlexuuu (JI) 38 18 20
JlaGopaTopHbie padoTsr (JIP) 58 18 40
CamocrositesbHas padora (CP) 192 72 120
IIpopaboTka yuebHoro matepuana nekuud | 4.75 2.25 2.5
IlonroroBka K 1ab0paTopHbIM paboTaM 16 6 10
IToaroroBka K KOHTPOJILHOM paboTe 6 6 0
ITonroToBka K pyoeKHOMY KOHTPOJIO 9 3 6
IloaroroBka K 3K3aMeHy 30 0 30
Jpyrue Buabl CaMOCTOSITEILHON paboThI 122 56 ’ 54.75 71.5
Bua npoMexyToOYHOM aTTeCTANMHU 3auér JK3aMeH

*B TOM 4HCIe, B POpMe MPAKTHYECKON MOATOTOBKH



4. COJEPXAHUWE JUCHUILIUHBI, CTPYKTYPUPOBAHHOE IO MOJYJISIM YYEBHOM JUCHHUILIMHBI C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKUX NJIN ACTPOHOMHUYECKHUX YACOB 1 BUJOB YYEBHbBIX

3AHSITUI

Tadauua 3. ConepkaHue TUCHUILUIUHBI

Buasl 3ansTHIT, aK.4. IIndp Texkymuii KOHTPOJIb
Ne KOMIIeTEeHIIHIA,
/’ HaunmenoBanue Mmoayis 3aKpeIIEHHBIX | Cpok Basnt
n/n J C JP | CP |, Mozy1em (K01 | (nenesi) KoHTpoabHbBIe MeponpusTHs (Mun/
10 CYOC 3++) MAKC)
ceMecTp
I . 3amuTa naboparopHoit padotsr Ne 1 3/5
OCTpPOEHHE MaTeMaTHYECKUX MOJEIEH B Kypce i

1 HCCTIEIOBAMS OTICpALU. 6 0 6 | 24 | VKC-1 6 KonTtponbHas padota 1 15/25
HUTOro: 18/30

isei 1 3amuTa 1adbopaTopHbIX padoT NeNe 2.3 6/10

HMHEHHOEe IporpaMMupoBanue. JluHamMmudeckoe i

2 A 8 0 | 12 | 28 | YKC-1 13 | KonrponbHas padora 2 12/20
HUTOro: 18/30

3 | Teopus urp. 410 ] 0 |20]VYKC1 1g | PyOexHbIi korTpOTS 1 24740
HUTOI'O: 24/40
HUTOI'O 3a cemecTp 18 0 18 | 72 | - - - 60/100

2 cemecTp

HCCHGHOB&HHC Onepaunﬁ B YCJIOBHUAX 3aHII/ITa Ha60paTOpHBIX pa6OT NeNe 4-6 9/15

4 | HeolpenEeNeHHOCTH, TEOPHs CTATUCTHYECKUX 10 | 0 | 24 | 45 | VKC-1 5 PyGexHBIN KOHTPOJIB 2 12/20
pemIeHHH. UTOTO: 21/35

CereBoe npoektupoBanue. Bepudukanus 3amuTa naboparopHbIx padot NeNe 7,8 6/10

5 | MaTeMaTHYECKUX MOJCIICH TP HCCICIOBAHIH 10 0 16 | 45 | YKC-1 10 PyGexHbIi KOHTPOIIb 3 15/25
omepa. UTOIO: 21/35

6 | Dx3amen - - - 30 | YKC-1 - IK3aMeH 18/30
HUTOI'O 3a cemecTp 20 0 40 | 120 | - - - 60/100

*B TOM yHcle, B (popMe MPAKTUIECKONW TTOATOTOBKH




Conep:kaHue TMCHUILIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsIM)

Ne,
wn HaumeHnoBanue MoayJisi, coaep:kanue Yacwl
1 ITocTpoenne MaTeMaTHYeCKHX Mo/eJIeH B Kypce HCCJIeJOBAHNS
onepanmi.
Jlekuun 6

1.1 | IloctpoeHne MareMaTH4eCKUX MOJEIIEH B Kypce HCCIEA0BaHUs Ollepaluil. 2

1.2 | OueHka onepanyu 1Mo HECKOJIbKUM KPUTEPUSIM 2

13 HOCTaHOBKa 3aauM JuHeiHoro nporpammupoBanud (JIIT). Ipamas n ’
JIBOWCTBEHHAs 3aJjauu.

JlaboparopHbie padoThl 6
P11 JlabopaTtopHnas pabora Nel. [Toctpoenne Mmoseneit 3aa4 00bEKTOB 6

ylpaBJIeHUs

CamocrosiTesibHas padora 24
CP1.1 | [loaroroBka k KOHTpoJbHOM padboTe Nel 3
CP1.2 | TIpopaboTka yueOHOTO MaTepraa JeKIun 0.75
CP1.3 | [loaroroBka k 1abopaTopHbIM paboTam 2
CP1.4 | [Ipyrue BuJbpl CaMOCTOSITEIBHON pabOThI 18.25

2 JInneiiHoe nmporpaMmmupoBanme. /luHaMu4ecKoe NporpaMMHpPOBaHHe.

Jlexnun 8
2.1 CuMmimirexc Meton. M-Meton. 2
2.2 | 3apaua nenouuciennoro JIII. Merox I"'omopu. 2
2.3 TpancnopTHas 3a1a4a. 3aj1a4ya 0 Ha3HAYEHUsIX. BeHrepckuii MeTo. 2
2.4 | Ilunamuueckoe NporpaMMHUpOBaHUE. 2
JlabopaTopHbie paboThl 12
JIP2.1 | JlJaboparopnast padota Ne2. 3ajaun TMHEHHOTO IPOrPaMMUPOBAHHSL. 6
JIP2.2 | JlaboparopHas pabota Ne3. 3ajjaun AMHAMUYECKOTO MPOrpaMMHUPOBAHHUS. 6

CamocrosiTeibHas padora 28
CP2.1 | [loaroroBka Kk KOHTPOJBHOM paboTe Ne2 3
CP2.2 | TIpopaGoTka yueOHOTo MaTepuaa JeKIun 1
CP2.3 | [loaroroBka K 1abopaTOpHBIM paboTaM 4
CP2.4 | Ipyrue BUIbl CAMOCTOSTENBHOM pabOThI 20

3 Teopus urp.

Jleknuu 4

Hrpsl ¢ Hyn1€BOM CyMMOM, KOOIIEpAaTUBHBIE UTPHI U UTPBI C HE HYJIEBOU

cyMMoi, tuddepeHnnanbrbie Urpsl. Teopust aHTarOHUCTUYECKUX UTP,

3.1 | TeopemMbl CYIIECTBOBAHHUS CEAJIOBBIX TOYEK, CBOMCTBA ONTUMAIbHBIX 2
CMEIIAaHHBIX CTpaTeruil. MeToas! pelieHnss MaTpUYHbBIX U BBITYKJIBIX
HENPEPBIBHBIX UI'P B CMENIAHHBIX CTPATETHUSIX.

HeanTaronuctuueckue urpsl AByx U MHOrUX jull. CyliecTBOBaHUE U

3.2 | MeToABI NOUCKA CUTYyAIIUi PABHOBECHUS ONITUMAJIbHBIE CTPATETHUH UTPOKA- 2
Jauziepa B MEpapXUUYECKUX UIPax JIBYX JIMII.

CamocrosiTejibHas padoTa 20
CP3.1 | IToaroroBka K py0exxHOMY KOHTpoutro Nel 3
CP3.2 | [IpopaboTka yueOHOTO MaTepHraia JEKIIHi 0.5
CP3.3 | llpyrue BUABI CAMOCTOSITEIIHHOM paOOTHI 16.5




HccnenoBanue onepanuii B yc10BHSIX Heolnpe/1eJIeHHOCTH, TEOPHS

4 CTATHCTHYECKHUX pPelleHHH.
Jlexknun 10
O1eHKa CII0XKHBIX CUCTEMBI B YCIIOBUSIX HECTOXACTUYECKON
41 |HCOMPE/ICICHHOCTH. Knaccuueckue KPUTEPUH TIPUHSATHS PELICHUI: )
’ KPUTEPHIA CPEHETO BBIMTPHIIIA, MaxIin/minmax KpuTepuil, KpUTEPHii
Banbnaa, kpurepuii Jlamiaca.
[Tpon3BoiHBIE KPUTEPUU IIPUHATHS PELLICHUN B YCIOBUAX
4.2 | Heonpenen€HHoCcTH: Kputepuil I'ypBuna, kpurepuit Xomka-Jlemana, 2
kputepuii I'epmeiiepa, BL (MM) — kpurtepuii, KpuTepuil Ipou3BeIeHui
4.3 | IlmaHupoBaHue IKCIEPUMEHTA B YCIOBHSIX HEONPEAEIEHHOCTH. 2
4.4 | MHOrosTanHOE NPUHATHE PEIICHUH. 2
4.5 | Teopus cTaTUCTUUECKUX PELICHUM. 2
JlaboparopHbie padoThl 24
JIP4.1 | JIaboparopnas pabota Ne4. 3agaun 11e1€BOro NporpaMMUpOBaHUsL. 8
JIP4.2 | Jlaboparopnast padota Ne5. 3ajnaun HETMHEHHOTO IPOrPaMMUPOBAHHSL. 8
JIP4.3 | Jlaboparopnas pabota Ne6. Urpsl ¢ mpupoaoi. 8
CamocrosiTesibHas padoTa 45
CP4.1 | IToaroroBka K pyOexHOMY KOHTpOIr0 Ne2 3
CP4.2 | IIpopaboTka yueOHOr0o MaTepuaa JICKIHi 1.25
CP4.3 | [ToaroroBka K 1abopaTOpHBIM paboTam 6
CP4.4 | [lpyrue BUIbl CaMOCTOSITEILHON pabOThI 34.75
5 CeteBoe npoexkTupoBanme. Bepudpukanusa mareMmaTnyecKux Mojaesiei
NPH McCJIeI0BAHUM ONepanuid.
Jlekuuu 10
5.1 | Ilotoku B ceTsix. Anroputm Dopra-DanHepcoHa. 2
5.2 | MHorokputepuanbHasi ONTUMHU3AIMS, siipa OMHAPHBIX OTHOLIEHUI. 2
53 OO11ast MozieNb OMepalty U MOAX0/] K €€ UCCIeI0BaHUIO Ha OCHOBE ’
IPUHIINIIA TAPAHTHUPOBAHHOTO PE3yJIbTaTa.
5.4 | HeobxouMmble YCIOBUS JUIsl ONTUMAJIbHBIX CTpATETHil. 2
5.5 | Hekoropsle 3a1aun ONTUMAIBHOTO PaCIpeieIeHHs] pECYpPCOB. 2
JlabopaTopHbie paboThl 16
JIP5.1 | JlTabopaTopHas pa6ota No7. 3agaun T€OpHH MacCOBOTO OOCTY>KUBAHHSI. 8
JIP5.2 | JlabopaTtopHnast pabota No§8. CeTeBbie 3a1a4u. 8
CamocrosiTenbHas padora 45
CP5.1 | [loaroroBka K pyoesxkHOMY KOHTpOJTE0 No3 3
CP5.2 | TIpopaboTka yueOHOTo MaTepuaa JeKIun 1.25
CP5.3 | [loaroroBka k 1ab0opaTOpHBIM paboTam 4
CP5.4 | Ipyrue BUIbI CAMOCTOSITENBHOM pabOThI 36.75
6 IK3aMeH 30
CP6.1 | [ToarotoBka K 3K3aMeHy 30
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5. YYUEBHO-METOAMWYECKOE OBECIIEYEHUE CAMOCTOATEJbLHOM
PABOTBI CTYJIEHTOB

CamocrosiTenbHas paboTa CTYACHTOB IO JUCIMIUIMHE 00€CIIeUnBaETCs CIASAYIOIMMMH Y4eOHO-
METOMYECKUMU MaTepHaIaMHU:
1. PaGouas mporpaMma JUCIHUILTAHEI.
2. llepedyenp yueOHON JUTEpaTyphl M JOMOJHUTEIBLHBIX MaTEPHAIOB, HEOOXOIUMBIX IS
OCBOCHMS AUCIUIUTMHBI [Pazmen 7 PaGouelt mporpaMmbl TUCITUATIIIAHEI .
3. Tlepedens pecypcoB cetu HTEpHET, pEKOMEHIYEMBIX IS CAMOCTOSITENILHOM paboThI pu
OCBOCHHMH JUCHUIUIMHBI [Paznen 8 Pabodeit mporpaMMbl AUCITUTUIHHBI .
4. MeroauvecKkue yKa3aHus IJis CTYACHTOB 10 OCBOSHUIO AUCIUILUTHHBI [Pa3aen 9 Paboueit
MporpamMMbl TUCHMILIAHBI .
5. Ilepeuerr HHGOPMAIMOHHBIX TEXHOJIOTHH, UCIIONIB3YEMBbIX IPU U3yUYEHUU AUCITUTLIMHBI,
BKJIIOYAsi [IEPEeUeHb MPOTrPAMMHOTO 00eciedeH I, HHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM
u ipodeccruonanbHbIX 0a3 nanHbIX [Pa3nen 10 PabGoueii mporpaMmbl TUCIUILIAHEI .
CTyneHTsl MOJYy4YaloT JOCTYI K YKa3aHHBIM MaTepuajlaM HaduHas C TEPBOTO 3aHATHUS T10
mucaurumae, B coorBeTcTBHU ¢ OITOI.
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6. ®OHJ OIEHOYHBIX CPEJCTB JJsI TPOBEJAEHMS TEKYIIETO
KOHTPOJISI W TIPOMEKYTOYHON ATTECTALIIMA CTYAEHTOB MO
JTACIHATIINHE

@®onp  oneHounslx cpeactB (POC) g OpoBeAeHMs] TEKYILEro KOHTPOJsS H
IPOMEKYTOUHOHW aTTecTalMM OOydalolMXCsl MO0 JAUCUUIUIMHE Oa3upyercs Ha IepedHe
KOMIIETEHIIMI C yKa3aHHEM JTaroB WX (popMUpOBaHMS B IpOIECCE OCBOCHUSI 00pa30BaTeIbHOM
nporpamMbel. POC obecrneurBaeT OOBEKTHBHBIM KOHTPOJIb JOCTH)KEHHUS BCEX PE3yJIbTaTOB
00yueHus, 3alJIaHUPOBAHHBIX JUJIS IUCLUIUIMHBIL.

®OC Bxitoyaer B ceosi:

— TIepeueHb KOMIIETEHLUH C yKa3aHHEM 3TarnoB MX (OPMHUPOBAHMUA B IPOLECCE OCBOCHHUS
00pa30BaTeNbHOMN IPOrpaMMbl;

— OIHMCaHUE IOKAa3aTeJIe U KPUTEPUEB OLIEHUBAHUS KOMIIETCHIMI Ha pa3jIM4YHBIX dTamax Mx
(bopMHpOBaHNUs, ONIMCAHNE IIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOANMBIE /Ul OLICHKH 3HAHUM,
YMEHUH, HaBBIKOB U (WJIM) OMBITA JEATEILHOCTH, XapaKTePU3YIOIIUE dTarbl (OPMHUPOBAHUS
KOMIIETEHIIMH B IIpoLiecce OCBOEHUS 00pa30BaTeIbHOM IPOrpaMMBbl;

— METOJUYECKHE MaTepuaibl, ONPEIENAIOIINE IPOLEIypbl OLIEHWBAHWUS 3HAHUMN, YMEHHUH,
HaBBIKOB M (WMJIM) OIBITA JESATEIBHOCTH, XapaKTepH3YIOUIMX JTamnbl (opMUpOBaHUS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI MPOU3BOAUTCSA B COOTBETCTBUM C llojokeHuem o
TEKyIIeM KOHTPOJIE yCIIeBAEMOCTH U MPOMEXYTOUHOM aTTectanuu olOydaronuxcs B MI'TY um.
H.2. baymana.
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7. TEPEUEHb YYEBHOW JIMTEPATYPbI M  JONOJIHUTEJBHBIX
MATEPHUAJIOB, HEOBXO/JUMBIX JIJIS1 OCBOEHUSA JUCIIAITIJIMHBI

Jluteparypa
1. lopnay, b. A. UccnenoBanue oneparuii : yaeoHnoe mocodue / b. A. I'opmau. — Cankr-
[TetepOypr : Jlansb, 2022. — 448 c. — ISBN 978-5-8114-1430-7. — Tekcr : 31eKTpOHHBIH //
Jlans : anexTpoHHO-0MOMMOTEeyHast cucrema. — URL: https://e.Janbook.com/book/211085
2. Axynuy, W. JI. MatemaTndyeckoe nIporpaMMHpOBaHUE B TIPUMEpPAxX U 3ajavax : yaeOHoe
nocobue / N. JI. Akynuu. — 3-e u3a., crep. — Cankr-IletepOypr : Jlanp, 2022. — 352 ¢. — ISBN
978-5-8114-0916-7. — Texkcr : 21eKTpoHHBIH // JIaHb : 371eKTPOHHO-OMOIMOTEYHAs cucTEMa. —
URL.: https://e.lanbook.com/book/210680
3. OcHOBBI JTUHEHHOTO TporpamMMupoBaHus : ydeOHoe mocobue / B. B. Uucros, M. B.
AxcenoBa, H. B. Akcenos [u 1p.]. — Mocksa : MI'TY um. H.O. baymana, 2017. — 64 ¢. — ISBN
978-5-7038-4628-5. — Tekcr : 2neKTpoHHBIH // JIaHb : 31EKTPOHHO-OMOIMOTEYHAs cCUCTEMA. —
URL.: https://e.lanbook.com/book/103535

JlonoiHUTEIbHBIC MaTepUAIIbI
4. Mopo3zos B. B., Cyxapes A. I'., ®enopo B. B. lccnenoanue onepauuii B 3a1ayax u

yIpaxxHeHUX : yue0. mocodue s By30B / Mopo3zos B. B., Cyxapes A. I'., ®enopos B. B. - M. :
Beicm. mik., 1986. - 285 c. - bubnuorp.: c. 284-285.

5. Baruep I'. OcHoBBI uccnenoBanus onepanuii : B 3 1. / Baraep I'. - M. : Mup, 1972. T. 3/
nep. ¢ auri. BasunoB b. T. - 1973. - 501 c. : wi. - bubnuorp.: c. 476-486.

6. Taxa Xemau A. MccnenoBanue onepanuii : iep. ¢ anri. / Taxa Xemau A. - M. : Buibsimc,
2018. - 901 c. : un. - bubmmorp. B koHiie ri1. - ISBN 978-5-8459-2086-7.

7. Bounikos U. K., 3aropyiiko E. A. MccnenoBanue onepanuii : yaeOHUK 1is BTY30B / Bonkos

U. K., 3aropyiiko E. A. ; pen. 3apyoun B. C., Kpumenko A. II. - 3-e u3n., crep. - M. : 3xa-Bo
MI'TY um. H. 3. baymana, 2004. - 435 c. - (MaremMaTuka B TEXHUYECKOM YHUBEPCUTETE ; BBIIL.
20). - bubnuorp.: c. 426-427. - ISBN 5-7038-1518-5.
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s -

~

10.
11.

12.
13.
14.

15.

16.
17.
18.
19.
20.

IHEPEYEHb PECYPCOB CETH HMHTEPHET, PEKOMEHIYEMbBIX JIJIs
CAMOCTOATEJBHOU PABOTHI ITPU OCBOEHHUHU JINCHUTIJIMHBI

CaiiT yauBepcureTa: http://bmstu.ru

OnektpoHHas ~ oOpaszoBatenbHass cpera M®P®  MITY um.  H.D.baymana
http://portaldo.mgul.ac.ru/

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

Caiit UzpatensctBa MI'TY um. H.O. baymana https://press.bmstu.ru
Hayuno-texuuueckas 6ubnuoreka K@ MI'TY um. H.D. baymana. http:/library.bmstu-
kaluga.ru.

bubmuorexka M® MI'TY um. H. D. baymana https://mf.bmstu.ru/info/library/

Poccwuiickas rocynapcTBennas oudnuoreka http://www.rsl.ru.

['ocynapcTBenHas nyOIu4Has HAy4YHO-TEXHHYECKas O6ubnanoreka Poccun
http://www.gpntb.ru.

Hayunas snektponnas 6uommoreka http://eLIBRARY.RU.

DNeKTpOHHO-OUOIMOoTEeUHAas cucTeMa u3aarenberBa «Jlanpy http://e.lanbook.com.
DONEeKTPOHHO-OMOIMOTeYHAsT CUCTeMa «YHHBEPCUTETCKas OMOIMOTeKa  OHJIAMH»
http://biblioclub.ru.

OnekTpoHHO-Onbnuoreunas cucrema «IPRbooksy http://www.iprbookshop.ru.
OnekTpoHHO-0nbmoreynas cucrema (ObC) «tOpaiit» https://biblio-online.ru.
IlenTpanpHas  OubnmoTeka  oOpa3oBaTeNbHBIX  pecypcoB  MuHoOpHayku PO
www.edulib.ru.

Enunas  komeknus — mudpoBbIX — o0pa3zoBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru.

®denepalibHbII LIEHTP HHPOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB http://fcior.edu.ru.
DneKTpoHHO-O0ubIMoTeuHas cucrema https://ibooks.ru/.

Bupryaneneni untaneseii 3an PI'b https:/Idiss.rsl.ru/.

Haunonansnas Dnexrponnas bubmmorexka (HOb) https://rusneb.ru/.
DNEeKTPOHHO-OMONIMOTEeUHAsT CHCTEMa, KOTOpas COJEPKUT ODJIEKTPOHHBIE BEPCHH
y4€OHUKOB, Y4e€OHBIX M HAy4YHbIX MOCOOUH, MOHOrpaduil MO pazIUYHBIM O00JACTIM
3HaHUM https://book.ru/.
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9. METOJUYECKHUE YKA3AHUA 1 CTYIAEHTOB II0 OCBOEHHIO
JUCIHUIIVIMHBI

[Ipucrynas x paboTe, KaXAbIH CTYAGHT JOJUKEH MPUHUMAaTb BO BHUMAaHUE
HIDKECIIEYIOUTHE TTOJIOKCHHS.

JlucuumiuHa moCTpoeHa MO MOJYJIbHOMY HPUHIIMITY, KaKIbli MOAYNb IMPEACTaBISET
co00i1 JIOTMYECKU 3aBEpUICHHBIN pa3ien AMCUMILIMHBL. B mepBom cemectpe Tpu Moaynd. Bo
BTOPOM CEMECTpe TPU MOy (BKIHOYAsi SK3aMEH).

Ha mepBoM 3aHSATHHM CTyIEHT mNojy4aeT MH(OpMAIMIO I JOCTyNa K KOMILUIEKCY
METOJMYECKUX MAaTEPHUAJIOB 110 AUCLIHUILIINHE.

Jlekumu MOCBSILIEHBl PACCMOTPEHUIO KITFOUEBBIX, 0230BbIX MOJOKEHUI TUCIUILIUHBL U
Pa3bICHEHUIO YUEOHBIX 33JJaHU/, BRBIHOCUMBIX Ha CAMOCTOSITEIILHYIO TIPOPAOOTKY.

[IpakTuueckasi OArOTOBKA MOXET BKIIFOUaTh B ce0s OTJENIbHbBIC 3aHATUS JIEKIIMOHHOTO
TUIIA, KOTOpBIE TPEAyCMAaTPUBAIOT TMepedady Yy4eOHOH HMHPOpMauuu OO0YyYarolIIMCH,
HEOOXOOUMOM sl  TOCIEAYIOLIEro  BBINOJHEHUs paboT, CBA3aHHBIX C  Oy;ymiei
npodeCCHOHATIBHOM 1 TETbHOCTBIO.

JlabopaTopublie padoThl NpeqHAa3HAYCHBI AJS MPUOOPETEHHs OMbITa MPAaKTHYECKOM
peamu3any OCHOBHOW MpOo(eCCHOHATBPHOW 00pa3oBaTeNbHOW MHpOTrpaMMbl. MeToauyeckue
JOKYMEHTHI K J1abopaTOpHBIM paboTaM MpopabaThIBAIOTCSA CTYACHTaMU BO BpeMs 3aHSATUH U
CcaMOCTOSITeNIbHOW paboTel. HeoOXomuMmeblil ypoBEHb MOJATOTOBKM KOHTPOJUPYETCA Tepen
pOBeJICHIEM JTa00OPATOPHBIX PaboT.

[IpakTryeckas MOATOTOBKA MPH peATU3alUN YIeOHOU JUCIUIUIMHBI OPraHU3YeTCsl TyTeM
MPOBEJCHUS CEMUHAPOB, MPAKTUKYMOB, JTa0OPAaTOPHBIX pabOT M HMHIWBUIYAJIbHBIX W(HIIN)
TPYNIIOBBIX KOHCYJBTALMH, IPEIyCMaTPUBAIONINX YYacTHE OOYYAIOUIUMXCS B BBITOJHECHHU
OTJICNbHBIX 3JIEMEHTOB PaldOT, CBA3aHHBIX ¢ OyayiIel TpohecCHOHATbHON AeSITENbHOCTHIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKJIIOYACT CIEAYIOIIME BHJBI: B IEPBOM
ceMecTpe MpopabdoTka yuyeOHOro marepuana JEKIHMi, MOAroTOBKa K JaOOpaTOpPHBIM paboTam,
MOJITOTOBKA K KOHTPOJIBHOM paboTe, MOJroToBKa K pyOeKHOMY KOHTPOJITIO, BO BTOPOM CEMECTpe
npopaboTKa yueOHOro MaTrepuaa JIeKIUi, MOAr0TOBKA K J1a0opaToOpHbIM paboTam, OJArOTOBKA K
9K3aMeHy, MOATOTOBKA K PYOEKHOMY KOHTPOJIO. Pe3ynbraTel BCcex BUIOB pabOTHI CTYIEHTOB
dopmHpylOTCS B BHMJE JUYHOTO PEUTHHra, KOTOPBIM YUMUTBHIBAETCS Ha MPOMEXKYTOUYHOU
arrectanuu. CaMocTosiTeNbHass padoTa MpeaycMaTpUBaeT HE TOJIBKO MPOPadOTKYy MaTepHaioB
JEeKIMi, HO M UX pacIlupeHue B pe3yibTaTe IIOMCKA, aHaliu3a, CTPYKTYpUPOBAHUS U
NPEICTaBICHUS B KOMIIAKTHOM BHJIE COBPEMEHHOW HWH(POPMAIMM M3 BCEX BO3MOXKHBIX
UCTOYHHKOB.

Texkyumuii KOHTPOJb TPOBOAWTCS B TEUYEHUE KAXKIOTO MOMIYNSA, €ro pe3yibTaThl
CKJIaJIbIBAIOTCS U3 OLIEHOK MO CJIEAYIONIMM BUAAM KOHTPOJIbHBIX MEPOIPUATHIA:

- 3amuTa J1abopaTopHBIX padoOT;
- Kontponshas padora;
- PyGesxHbIit KOHTPOJIb.

OcBoeHHne AMCUUIUIMHBI M €€ YCIEIIHOE 3aBEpIICHHE Ha CTaJud MPOMEXYTOUHOU
aTTeCTallMd BO3MOXXHO TOJIBKO TIPH PETYISIPHON paboTe BO BpeMsl ceMecTpa M ITUIaHOMEPHOM
MPOXOXKJIECHUU TEKYIIEro KOHTPOJIS.

Jlnst 3aBepiieHusi pabOThl B CEMECTPE CTYACHT JIOJDKEH BBIOJHUTH BCE KOHTPOJBHBIC
MEpONPHUATHSL, BXOASIIUE B TEKYIIHIH KOHTPOJIb.

KoHTponpHOE MEpONpHUsATHE CYUTACTCS BHIMOJHEHHBIM, €CITH 32 HErO CTYJCHT IOYYIT
OLIEHKY B Oayl1ax, HEe HU)KE MUHUMAJIbHOU OLIEHKH, YCTaHOBJIEHHON MPOrpaMMOM JTUCIUIUIMHBI 10
JTAHHOMY MEPOIIPHSTHIO.

CTyneHTbl, He CIaBIIME€ KOHTPOJIbHOE MEpONpPUATHE B YCTAHOBIEHHBIH CpPOK,
MPOJIOJDKAIOT paboTaTh HaJl HUM B COOTBETCTBHE C TIOPSIIKOM, IPHHATHIM Kadeapoii.

IIpoMe:kyTouHasi aTTecTalUs IO pe3yjibTaTaM IEPBOrO ceMecTpa MO JAUCIUILINHE
npoxoauT B ¢opMe 3aueta. [IpomexxyTouHasi arrecTtanusi Mo pe3yibTaraM BTOPOTO CeMecTpa
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MpoXoauT B GopMe dK3aMeHa, KOHTPOJIHMPYIOIIET0 OCBOCHHE KIIIOUEBBIX, 0A30BBIX IMOJOKEHUN
AUCHUIIIIMHBI, COCTABJIAIOIIHUX OCHOBY OCTAaTOYHBIX 3HAHUH 110 HEW.

MeToaMKa OLEHKH 10 PEHTHHTY

CtyneHT, BBIOJHUBIINN BCE MPEyCMOTPEHHBIE YUeOHBIM TJIAHOM 3aJ[aHUs U CIaBIINNA
BCE KOHTPOJIBHBIC MEPOIPHUSITHS, MOJYy4aeT UTOTOBYIO OLICHKY IO JMCIMIUIMHE 32 CEMECTp B
COOTBETCTBUH CO IIKAIOMH:

PejliTunr OneHka Ha JK3aMeHe OneHka Ha 3a4eTe
85—-100 OTJINYHO 3auTeHo
71 — 84 XOPOIIIO 3a4yTeHo
60 — 70 YIOBJIETBOPUTEIIHHO 3auTeHo
0-59 HEYJOBJIETBOPUTEILHO He 3auteno

OueHuBaHue JUCUUIUIMHBI BeIETCS B COOTBETCTBUM C llojokeHweM o TeKyliem
KOHTPOJIC YCIIEBAaEMOCTH W IPOMEKYTOUHOH arrectanuu obOydaronuxcs B MI'TY um. H.D.
baymana.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUM, MCHOJIb3YEMBIX
IIPH N3YYEHNHU JANCHUIIVINHBI, BKJIIOYASA IHEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHO®OPMALNIMOHHbIX
CITPABOYHbBIX CUCTEM U TPO®ECCHUOHAJIBHBIX BA3 TAHHbIX

NHpopMaluOHHBIE TEXHOJTOTHH:

- OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYNl K Y4e€OHBIM IUIaHaM, Pa0O4YMM MporpaMMaM IUCHUIUIMH (MOIyJei),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM Y4eOHBIM H3JaHHSIM U JIEKTPOHHBIM 00pa3oBaTeIbHBIM
pecypcaM, yKazaHHbIM B pabo4Mx NporpamMmax IUCLUUIUIMH (MOAYJEH), MpOrpaMMax IMpaKTHUK,
dbopMupoOBaHUE 3TIEKTPOHHOTO MOPT(HOINO 00ydaroIIerocs, B TOM YHUCe COXpaHEHHE ero padoT
U OLEHOK 3a 3Tu paboTsl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO M aCHHXPOHHOIO
B3aMMOJICHCTBHS CTYJIEHTOB W MpENoJaBaTesieil MOCPEACTBOM TEXHOJOTUH U CIYyXO 1o
NEPEChUIKE U TOJIYYECHHUIO JICKTPOHHBIX COOOIICHUH MEXKIy MOJb30BATEIsIMH KOMIIBIOTEPHOM
cetu HTEpHET.

- DneKTpoHHas ouTa npenojaasates: vetoshkin@bmstu.ru;

- Cucrema BigBlueButton https://webinar.bmstu.ru;

- OnektpoHHass oOpasoBarenpHass cucrema MITY wum. H.D.baymana https://e-
learning.bmstu.ru/

IIporpammHoe odecneyenue:

— Mathcad

NupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- NupopmannonHo-npasosas cuctema «I"apant» http://www.garant.ru;

- NupopmannonHo-npasosas cuctema «Koncynprant [Lmroc» http://www.consultant.ru;

- bubnuoTrexa HOPpMATUBHBIX TEXHUUECKUX JOKYMEHTOB B c(pepe HaBUTAIIMU U IPUMEHEHUS
I'TIOHACC https://glonassunion.ru/regulatory-control/technical;

— Karanor nannonanbubix ctanaaptos (Poccranmapr) https://www.rst.gov.ru/portal/gost;

- ITopran xopnopanuu «Pockocmoc» http://www.roscosmos.ru/;

- Hayuno-o0pazoBatenbHblii  mopTan «bonpmiass  poccuiickas SHITUKIIOTIC IS
https://bigenc.ru.

IIpodeccnonanbubie 6a3bl JAHHBIX:

— ITopran mammHOcTpoeHus http://www.mashportal.ru;

— Enunas 6aza 'OCTos P® https://gostexpert.ru;

— DJ1eKTPOHHBIN (HOHA MPABOBOM U HOPMATUBHO-TEXHUYECKON HHMOpMAIIUU
https://docs.cntd.ru;

- lNocynapcrBennas cratuctuka PO http://fedstat.ru.
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11. ONMUCAHUE  ATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJINMOM
JJIA N3YUYEHUSA JNCIIUITVINHBI

Hepequb MaTCprUaJIbHO-TEXHUYECKOI'O obecnieueHus JUCIHHUITIMHBI

Ne,

wn Bua zansaruii Bua v HaumMeHoOBaHUE 000PYIOBAHUS

1 | Jlekuunm CHEIHAILHO 000PYIOBAHHBIE AYAUTOPHH C
MYJIbTHMEIHUHHBIMEA CPEJICTBAMH, CPEICTBAMHU
3BYKOBOCIIPOU3BEICHUS M HIMCIOIIUMHU BBIXOJ B CE€Th
WHuTepHeT; moMeneHu s AJIsl IPOBEICHHS &y TUTOPHBIX
3aHSTHIA, 000pYIOBaHHBIC YUeOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIIEHHBIC KOMITBIOTEPAaMH C JOCTYIIOM K 0a3am
JAHHBIX U ceTH VMHTEepHET; CTyIUH; KOMITBIOTEPHBIC
KJIACCHI.

2 | JlabopaTopHbie paboTHI CHelHaIbHO 000pYJOBaHHbIE ayUTOPHUH C
MYJIbTUMEIUHHBIMU CPECTBAMU, CPEICTBAMU
3BYKOBOCIIPOU3BCACHUA U UMCIOIIIMMHU BbIXO/ B CCTh
WHTepHeT; noMeuieHus A1 POBEACHHS ay TUTOPHBIX
3aHSTHUN, 000pyI0BaHHBIE yUeOHOU MEOEIbI0; ayAUTOPUU
OCHAIllEHHbIE KOMITBIOTEPAaMH C JOCTYIIOM K 6a3am
JaHHBIX U CCTHU I/IHTepHeT; CTyauH; KOMIIbIOTCPHBIC
KJIACCBI.

3 | CamocrosTenbHast pabora | Oubmmoreka, MMeroas padoune MecTa JUis CTY/ICHTOB;
BBICTABOYHBIC 3aJIbI; AyAUTOPHH, OCHAIIICHHBIC
KOMITIBIOTCPpaMH C NJOCTYIIOM K CETH I/IHTepHCT.
CouunoKynbTypHOE IPOCTPAHCTBO YHUBEPCHTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIINNOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepxx/jeHa Ha 3acejaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITporokos Ne 09.04.13-04/10 ot 18.04.2025 .

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAILIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AONO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBbIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Akynuu, W. JI. MareMaTrueckoe MporpaMMHpOBaHMe B IPUMepax U 3ajauax : yuebHoe
nocobue / W. JI. Akynuu. — 3-e u3g., crep. — Caskr-ITetepOypr : Jlanb, 2022. — 352 c. — ISBN
978-5-8114-0916-7. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-0MbMoTeuHast cricreMa. — URL:
https://e.lanbook.com/book/210680
2. OCHOBBI JTMHEMHOTO TMPOrpaMMHUPOBaHus : yuebHoe mocobue / B. B. Uucros, M. B. AkceHora, H. B.
AxceHoB [u ap.]. — Mocksa : MI'TY um. H.3. Baymana, 2017. — 64 c. — ISBN 978-5-7038-4628-5. —
TekcT : 31eKTpoHHbIH // JlaHb : 3/1eKTpOHHO-0MbmoTeuHasi cucrtema. — URL: https://e.Janbook.com/
book/103535
3. Topnau, b. A. ViccnenoBanue oneparuii : yue6Hoe nocobue / b. A. Topsau. — Cankr-ITetepOypr :
Jlanb, 2022. — 448 c. — ISBN 978-5-8114-1430-7.
4. Cesepues, H. A. VccnenoBaHue oneparuii: IPUHLIMITBI TIPUHSATHS PelleHui 1 obecrieyeHue
6e3omacHocTy : yueOHUK /715 By30B / H. A. CeBepiieB, A. H. KatysneB ; noj pepakiyiei
I1. C. KpacHoiiiekoBa. — 2-e u3/,., riepepab. u gorn. — Mocksa : U3aarensctBo FOpaiit, 2025. —
319 c. — (Bsiciiee obpa3oBanue). — ISBN 978-5-534-07581-6.

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, UCITO/Ib3YEMBIX
IMPU N3YYEHUN JUCIUILIMHBI, BK/TFOYASA ITIEPEUEHB ITPOT'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIITMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEM PEJAKIIAN:

10. ITepeuenb uHGpOPMaLMOHHBIX TEXHO/IOTHI, UCIO/Ib3yeMbIX MPH U3yUYeHUH AUCLUIIUHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrnedeHus, HH()OPMALMOHHBIX CMIPABOYHBIX CHCTeM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:

- 7-Zip

- Debian Linux

- Dr.Web Desktop Security Suite
- LibreOffice

- Mathcad

- Mozilla Firefox

IIpenopaBarensb Kadegpbl:

BetoiikuH A.M., folieHT (K.H.), KaHAWJAT TeXHUUeCKUX HaykK, 101eHT, vetoshkin@bmstu.ru
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