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JIvcT nepeyTBepskaeHus: paboydeii MporpaMMbl AUCIUTUIAHBI / TPAKTHKH.
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1. INTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHHA OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hacrosmas paGodas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBAaHUS K 3HAHUSIM
U YMEHUSAM CTYACHTA, a TaKXKe ONpEACSAeT COACpX)AaHWE M BUIBl YYEOHBIX 3aHATHH U
OTYETHOCTH.

[Iporpamma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTanaapToMm (CYOC 3++) mo
HaIpPaBJICHUIO NOArOTOBKHU (YpoBeHb OakanaBpuara): 12.03.01 «IIpubopoctpoenuey;

* OcHOBHOW mpodeccuoHaIbHON 00pa30BaTeIbHON NPOrPaMMOM IO HAaIPaBICHUIO
noaroroBku 12.03.01 «IIpubopoctpoenuey;

* YueOubpM mmanoM MI'TY um. H.D. baymana no nanpasnenuto noarorosku 12.03.01
«[IpubopocrpoeHue».

I[Ipy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHWE  KOMITCTCHITHH,
npeaycMoTpeHHbslx OIIOIT na ocnoBe CYOC 3++ mo HampaBieHuto noarotoBku 12.03.01
«[IpubopocrpoeHue» (ypoBeHb OaKkaiaBpuaTa)

Kon xommerenuim DopMyTHPOBKA KOMIIETEHIMHU
no CYOC 3++ pMyJup
IIpodeccnonaibHble KOMIETEHIIUN COOCTBEHHbIE
[IKC-5
(12.03.01/31 .
Crnioco0eH ocyIIecTBIATh TEXHUYECKUIT KOHTPOJIb U COITPOBOXKICHUE
NudopmanmonHo-
MIPOU3BOJICTBA TPUOOPOB, BKIIIOUAsI BHEIPEHNUE CUCTEM MEHEIKMEHTA
U3MEPUTEIIbHAS
KauecTBa
TEXHUKA U
TEXHOJIOTHH)

Jlnst kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS JTOCTHIKECHHUE PE3YIbTaTOB
oOyuenuss (PO), BHoOCAIMUMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaJA B (QOpMHpOBaHUE
KOMIIETEHIIMM,  MPEeAYyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHanbHOM  00pa3oBaTeNIbHOMN
nporpaMmoii (tadm. 1).



Taoauna 1. Unaukatopel 1OCTHXKEHUS KOMITETEHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuaukaTopsl

@DopMbI U METOIbI 00yUYEeHHUS, CIIOCOOCTBYIOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIUH

[IKC-5

(12.03.01/31 NudopmanmonHo-
M3MEPUTEIIbHASI TEXHUKA U
TEXHOJIOTHH)

Crnioco0eH ocyIecTBIATh
TEXHUYECKUI KOHTPOJIb U
CONPOBOXKICHUE MPOU3BOJICTBA
puOOPOB, BKIItOYASI BHEIPEHUE
CUCTEM MEHEKMEHTa KauecTBa

3HATb

- MCTOABI TCXHUYCCKOI'O KOHTPOJIA NPOAYKIUHN HA
Pa3IMYHBIX ATanax MPOU3BOJCTBA

- CIIOCOOBI CHIDKEHUSA HOFpeH.IHOCTeﬁ, HUCIIOJIBb30BaHHBIC
B pa3pabOTaHHBIX YCTPOICTBAX

- MHCTPYKIMU 110 SKCIUTyaTalluu U IIPUMCHCHHIO B
pa3pabOTaHHBIX YCTPOUCTBAX

YMETb

- IPOBOJUTH OLICHKY TEXHHYECKUX M METPOJIOTUUECKUX
XapaKTePUCTHK YCTPOUCTB HH(POPMAITIOHHO-
U3MEPUTEIIbHON TEXHUKH

- IPOBOJUTH KATUOPOBKY U3MEPUTENIbHBIX YCTPONUCTB

- KOPPEKTHO PEaiM30BaTh PEKUMBI IKCILTyaTallMU
pa3paboTaHHBIX YCTPOHCTBAX

BJIAJIETh

- Cp€aACTBaMU, BKIIIO4Yasd MMporpaMMHBIMU, TEXHUYCCKOTO
KOHTPOJISL yCTPONCTB MHPOPMAIITHOHHO-U3MEPUTETBHOM
TEXHUKHN

- IPEICTABICHUSAMH O pa3pabOTKe U BHEAPCHUIO CHCTEM
MCHCPKMEHTA Kaue€CTBa

- HaBBIKAMH DKCILTyaTallul YCTPOUCTB
MH(OPMALIMOHHO-U3MEPUTEIbHON TEXHUKU

®opMbl 00yUeHHS:

®dpoHTaNbHAS U TPYIIIOBas (GOPMBI.

MeToabl 00y4eHus:

CrnoBecHeblit MmeTo o0ydenus (JIekiun)
Hao0mronenune u UcciienoBareibCKUA METO/T
(JIaGopaTopubie paboThI)

Meton npobiemHoro ooyuenus(CamocTosiTenbHas
pabora)

AKTHBHbIE U HHTEPAKTHUBHbIE METO/IbI 00y4YeHUsI:
00CyXIeHUE MPAKTUYECKUX MPUMEPOB Ha JICKIIUIX




2. MECTO /JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Hucuummuaa BxoauT B Omok bl «/luctummuael  (Momynu)»  00pazoBaTeNbHON
nporpamMmel OakaiaBpuara o HarmpasiaeHuto 12.03.01 «IIpubopocTpoenuey.

N3yuenune AMCHMIUIMHBI TpeANojiaraeT MpeABapUTEeIbHOE OCBOCHHUE CIEAYIOIIUX
JUCIUIUIAH y4eOHOTO TUIaHa:

— Bsezaenwue B npodecCHOHAIBHYIO IESITETHLHOCTD;

— @usuka.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOIMMO KakK MpEALIEeCTBYONIEe I CIASAYIOUINX
JUCITUTIINH 00pa30BaTeIbHOM MTPOrPAMMBI:

— JaruukoBas annapatypa MUC;

— OCHOBBI OIITOCEHCOPUKH;

— Bonokonno-onrtuueckue MNUC;

— IIpoexTupoBanue NpuOOPOB U CUCTEM.

OcBoeHue y4eOHOM TUCIUILIMHBI CBSI3aHO ¢ (POPMHUPOBAHMEM KOMIIETEHLUN C y4ETOM
matpuiel  komrereHuuid OIIOIl nns  wnanpasnenust (ypoBeHb OakanaBpuara): 12.03.01
[TpubopocTpoenue.



3. OBBEM JUCHUIIJINHBI
O6mmit o00beM JUCHMIUIMHBI COCTaBiIseT 4 3adeTHple enuHunbl (3.e.), 144
aKaJIeMHYECKUX yaca (108 ACTPOHOMUYECKHUX 4acoB). B TOM YUCIIe:

1 cemectp — 4 3.¢. (144 ak.u.).

Tabauna 2. O0bEM TUCIMIUTUHEI [0 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX Jacax)

O0bem 1o cemecTpam, akaj. 4.
. KosauuecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AU CHMIITTMHBI

1
OO0BbeM TUCIUTIIINHBI 144 144
AyautopHasi pabora* 72 72
Jlexmun (JI) 36 36
JlabopaTtopusie padots (JIP) 36 36
CamocrositesbHast padora (CP) 72 72
Hpopav60TKa yueOHOro MaTepuaa 45 45
JeKIUI
[TonroroBka kK 1a00pPaTOpPHBEIM paboTaM 36 36
Brimmonnenue noMarigero 3agaHus 15 15
[TonroroBka K KOHTPOJIBHOU paboTe 3 3
Jlpyrue Bubpl CaMOCTOSTENBHON pabOThI 13.5 13.5
Buja npoMexyTOYHOI aTTeCTANMHU 3auér

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



4. COJEPXKXAHUE JUCIHUNJIUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJISAM YYEBHOM JIUCIUAIIJIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BU1OB YYEBHbBIX

3AHSATUI
Tabauua 3. ConepkaHue TUCIUIUIUHbBI
Bunel 3ansaruii*, yacel Komnerenuuu, Tekyluii KOHTPOJIb Pe3yJILTATOB 00y4eHUs
3aKperIeHHbIe 3a Banas
Ne i/ Tema (Ha3BaHue) MOAYJISA o
( ) Y J C JIP CP | Temoii (koxmo CYOC Cpox DopmblI (Mun/
34+4) (neneust) MaKc)
1 cemectp
B JomarnHee 3aanue 8/15
BE/ICHNE B BOJIOKOHHYIO OITHKY.
1 YpaBHenus Makceinna. 3agaua 10 0 10 20 KC-5 5
pacmpocTpaHenus cseta. Mozaenu JTaGopaTopHbie paGOTET 10/15
IUIOCKUX BOJTHOBO/IOB
HUTOIO: 18/30
v . JomarnHee 3aanue 12/22
CTPOHCTBO ONTHYECKOTO BOJIOKHA U
) 3aJa4da pacupoCTpaHEHHS 1E:[BeTa B HEM. 12 0 12 o4 | IKC-5 11
[Hucnepcus B cBeroBoze. [lorepu B JTaGopaTopHbie paGOTET 12/18
ONTHYECKOM BOJIOKHE
HUTOI'O: 24/40
KonrponsHas padora 4/9
3 gBeT"Z‘“O.F"’" Jlazepet. 14 0 14 | 28 |IIKC-5 18
OTONPHEMHIKH JlabopaTopHBIe pabOTHI 14/21
HUTOI'O: 18/30
HUTOTI'O 3a cemecTp 36 0 36 72 - - - 60/100

*B TOM uymcle, B (hopMe MPAKTUIECKOH TTOATOTOBKH



CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYyJIAM)

Ne,

w/n HaumeHoBaHue MoayJisl, COJlePKAHUE Yacobl

BBe/ieHne B BOJIOKOHHYIO ONITHKY. YpaBHeHusi MakcBeyuia. 3aiaua
pacnpocTpaHeHusi cBeTa. Mo/eju MJI0CKHX BOJTHOBOIOB

Jleknun 10

BBejeHue B BOJIOKOHHYIO ONITUKY. Y paBHeHuss MakcBeJia.

O6nacTb TNPUMEHEHHUS BOJOKOHHO-ONTUYECKOM TeXHUKU. (OCHOBHBIC
TEXHUYECKHUE pelIeHUsI Mo OoOeCrnedyeHuro IMnepenayd HHPOpMaIUU 110
BOJIOKOHHO-ONITUYECKUM  JIMHUAM CBS3M M 00ECleunBacMble UMHU
npumMmepnbie xapaktepuctuku BOJIC. IlpeumymiectBa W HEZOCTaTKHU
BOJIC. YpaBuenuss Makcpemia B auddepenunansuoit popme. Ilonstue
MOIIIHOCTH U UHTEHCUBHOCTHU BOJIHBIL. [IoHATHE yAEIBHON IPOBOIUMOCTHU U
IJIOTHOCTU CTOPOHHHUX TOKOB. YpaBHEHMsI MakcBemia B KOMIUIEKCHOM
dbopme. Meron KOMIUIEKCHBIX aMIUIMTYA. lloHATHE KOMIIEKCHOM
JUDJIEKTPUYECKOM  NMpoHMIaeMocTH. IloHsATHE  BOJXHOBOTO  4uCHa.
3aTyxaHue BOJIHBI B CpeJIe.

BosnHOBBIE ypaBHEHHUSI KaK CIEACTBUE ypaBHEHUN MakcBellia U IIoCKast
3JIEKTPOMAarHUTHAs BOJIHA KaK PEIICHHE BOJHOBBIX YPaBHEHUH.
KomnuiekcHast popma BOJHOBBIX ypaBHeHUN. OO11ee perieHue
muddepeHIManbHBIX YpaBHEHUH 1S TIOCKOM BOJHBI IO HAIMIPABJICHUIO
0Z. IloHaTHE BOJIHOBOrO CONPOTUBIIEHMS. BOoIHOBOE COPOTUBIIEHME
Bakyyma. [lonarue nucnepcun. @usnueckuid CMbICI pasiioxkeHus Pypbe
JUIsl CUTHaJIa orpaHuyeHHoro cnekrpa. [lonstue rpynnst BosH. [lonarue
orubatomieil curnana. [lonstue rpynmnoBoit ckopocth. [Tonsarue dasopoit
CKOPOCTH.

1.1

3agauya pacnpocTpaHeHUs CBeTA.

[TonsiTve My4ya B reOMETPUUECKON ONTHUKE. 3aKOH OTPaXKEHUS CBETA. 3aKOH
npesnomMieHus ceera. Ciydail HOpMalibHOTO HaJeHUs TUIOCKOU
AJIEKTPOMArHUTHOM BOJIHBI HA TPAHUILy pa3neiia IByx cpel. [lonstue
MOJISIPU3AIMY 3JIEKTPOMAarHUTHOM BOJIHBI. Cily4yall HAaKJIOHHOTO MaJeHUs
TJIOCKOM 3JIEKTPOMArHMTHOM BOJIHBI HA TPAHMILY paszena ABYX Cpe/l.
[TonsiTrie K03((HULMEHTOB OTPAKEHUS U MPOIMYCKAHUS IO aMIUTUTY/IE U IO
WHTEHCUBHOCTH JIJISI CBETA Pa3IMYHON nojsipuzauuu. @opmyisl OpeHerns.
VYron bprocrepa. MTHTEHCUBHOCTD MaAarolIero, OTPaKEHHOTO U
MPOMIEAIIETO CBETA. SIBIICHUE MTOJTHOTO BHYTPEHHETO OTPAXKEHUS.

1.2

3aaya pacpoCTpaHEHUs CBETa B HEOAHOPOJHBIX cpenax. Ilonarue
slikoHasa. [ToHsATHE BOJIHOBOM NOBEPXHOCTH. Y CIIOBHE TPUMEHUMOCTH
TEOMETPUYECKOM ONTUKU. Y paBHEHHE DIIKOHAJIA U TIOHATHE TaycCcoBa
nmyuka. [lapameTpsl rayccoBa nmy4ka: HHTEHCUBHOCTb, IIEPETSIKKA, YTI0Bas
pacxoauMOCTh. ['ayccoB My4oK B OAHOPOJHOM cpeie. ['ayccoB myuok B
nuH30M0A00H0# cpene. [TonsTue mapakcuaabHbIX Jy4yei. Permenue

1.3 | KorenpHuka- JIu ai1s raycCoBbIX IyYKOB B CPEZIE ¢ HUIMHIPUUECKON 2
cumMetpuen. [Tonstue mydeBoit Mmatpunbl. Onucanue pacupoCTpaHEHUs
rayccoBa Iy4ka ¢ IOMOILBIO JTy4eBbIX MaTpHIl cpell. 3aadya (POKyCUPOBKH
rayccoBa Iy4Ka JIMH301 U JINH3010/1I00HOM cpefioi (cpeaoii ¢
KBaJpaTUYHBIM MOKa3aresneM npeiomienus). [lonstue Mopl
pacnpoctpanenus. [lonsTie nocTossHHON pacnpocTpaneHus. OCOOeHHOCTH
MOJIOBBIX PEIICHUN BOJHOBBIX YPaBHEHUIA.

Mopenu JI0CKHX BOJTHOBOJ0B.
DJIEKTpOMarHUTHbBIE BOJHBI B HEOIHOpoAHOH cpene. [lonsTus H-BonHsl,

1.4




E-BonHBI, THOPUIHOM BOJTHBI, MTOTIEPEYHON BOJHBIL. [IpuHIINT
[IEPECTaHOBOYHOM IBOMICTBEHHOCTH YpaBHEHUM MakcBesuia. 3aj1aua
pacrnpocTpaHEHHs MIOCKOM MOHOXPOMATHYECKON BOJIHBI B INIOCKOM
METAJIJINYECKOM BOJIHOBOJIE. I[0HATHS ONepeyHoro U npoa0IbHOIO
BOJIHOBBIX uncen. [lonsTue KpuTuyeckoil 4acToThl. MOJIOBBIE pellieHus
3aauM pacnpocTtpaHeHus. [loHaTre 01HOMOJOBOIO U MHOTOMOOBOIO
PEKHUMOB PACIIPOCTPAHEHHUS.

1.5

3asaua pacnpocTpaHeHUs MIIOCKOM MOHOXPOMATUYECKON BOJIHBI B
IJIOCKOM JIU3JIEKTPUYECKOM BOJTHOBOJIE C JOCTUKEHUEM ITOJIHOTO
BHYTPEHHETO OTpakeHus. [IoHsATHE yria noJIHOro BHYTPEHHETO
otpaxkeHus. [loHsATHE TOBEPXHOCTHOM BOJIHBI. MOJIOBBIE pelIeHUs 3a/1a4n
pacupocTpaHeHus U1 IVIOCKOTO TUAJIEKTPUYECKOTO BOITHOBOIA.
Kputnueckue 4acToTsl JU1sl AUIIEKTPUUYECKOTO BOJHOBOIA. BO3MOKHOCTH
OJTHOMOJIOBOT'O CBETOBOJIA.

JlabopaTopHble padoThI

JIP1.1

OHOMO/I0BBIH BOJIOKOHHBIN KOHTPOJUIEP MOJISIPU3ALAN

JIP1.2-
JIP1.3

I[aT‘lI/IK MOMCHTA CHUJI

JIP1.4-
JIP-1.5

BonokoHHO-OTHYECKHI THPOCKOIL

CamocrosiTesibHas padora

20

CP1.1

[TpopaboTka yuebHOro MmaTepuana JeKIun

1.25

CP1.2

[ToaroroBka K J1abOpaTOPHBIM paboTam

10

CP1.3

BrinonHeHue JoMaNIHEro 3aJaHus

CP1.4

Jpyrue Buapl caMOCTOSITEIbHON pabOThI

2.75

YerpoiicTBO ONITHYECKOI0 BOJIOKHA M 321242 PACIPOCTPAHEHUs CBeTa
B HéM. [lucniepens B ceeroBoje. [lorepu B onTH4YeCKOM BOJIOKHE

Jleknun

12

2.1

YCeTpoiicTBO ONITHYECKOT0 BOJIOKHA M 32/1a4a PaclpoCTPAHEHUs CBeTa
B HEM.

CTpyKkTypa ONTHYECKOrO BOJIOKHA: cepaieBuHa U obonouka. [lonsarue
npoduis MoKa3arens IpeJoMIIEHUs] ONTUYECKOro BoJOKHA. CTymneHYaThli
npoduib ITOKa3aTest MIPEIOMIICHHUS ONTUYECKOTO BOJIOKHA.
PacnipocTpaHenue Jiydeil HampaBiII€MbIX, MPEIOMIEHHBIX U C YTEUYKOM.
[ToHsiTHE YMCIOBOM amepTypbl ONTHUYECKOTO BOJIOKHA. [ 'paaveHTHBIN
npodwib MoKa3aTeNas NPEIOMIIEHUS OINTHYEeCKOro BoJOKHA. I[loHsTue
JIOKaJbHOM YHCIIOBOM amnepTypbl T'PAaJUEHTHOTO ONTHYECKOrO BOJIOKHA.
OneHka  MOIIHOCTH, BBOAMMOW B  ONTHYECKOE  BOJOKHO  OT
Majopa3MepHoro aud@y3HOro MCTOYHMKA CBETa, M €€ 3aBUCUMOCTH OT
OTHOCHUTEIIBHOM pPAa3sHOCTH IIOKasareled ImpesiomyieHus. Tpaekropus
CBETOBBIX JIy4€l B BOJIOKHE.

2.2

Pemenne BOTHOBOTO ypaBHEeHUs MakcBensia B KOMIUIEKCHOW dopMe st
M30TPONHON Cpelbl U CIEAYIOUIee W3 HUX pelIeHue IS CTYNEeH4YaToro
BOJIOKHA KaK COBOKYMHOCTh MoJ. Kiaccudukainus MOTYy4eHHBIX MOJI
MPUMEHUTEIFHO K KPUTHYECKOM 4YacTOTe, TOHSTHE U OIpe/esieHHue
HOPMHPOBAHHON YacCTOTHI JJIs1 OJTHOMOJOBOTO pexkuma. Konnuectso Moz B
BOJIOKHE B 3aBHCHUMOCTH OT HOPMHpPOBaHHOW dYacToThl. (OCHOBHBIE
napameTpbl ONTHYECKUX BOJIOKOH, CYIIECTBYIONIAs TEPMUHOJIOTHUSL.

2.3

JAucnepcusi B cBeTOBOJIE.
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VYimpeHue uMIynbca B MHOIOMOJIOBOM BOJIOKHE U €ro OOBSICHEHHE
MEXMOJOBOM nucrepcueid. MexMonoBasi JUCHEpPCUs B CTYIIEHYAaTOM U
IPaJUEHTHOM BOJIOKHE. YIIMPEHNE UMILYJIbCA B OJHOMOJOBOM BOJIOKHE U
ero oOBsCHEHHE MaTepHajbHON nucnepcueid. DPU3NYECKHd MeXaHU3M
BO3HUKHOBEHHUs MaTepuanbHOd aucrnepcud. OLEHKa 3aBUCHUMOCTH
[IOKa3aTessl IPEJIOMIICHHS OT 4YacTOThl C InoMouiplo  HperoToHOBOMU
MEXaHUKH. BBIBOJI KOMIZIEKCHOT'O ITOKA3aTeNs IPEIOMIICHUS.

24

3amaga pacdyéra MarepHalbHOW JOUCIIEpcHH B OOBEMHON  cpene.
Haxoxnenune rpynmnoBoid ckopoctd. [loHATHE IIMpPUHBI — CHEKTpa
UCTOYHMKA U3ydeHHUs. [IoHATHE BOJHOBOJHOM QUCIEPCUU U €€ OLICHKA.
[ToHsiTHE XpOMATUYECKON JUCIIEPCUU KAaK COBOKYITHOCTH MaTE€pUaIbHOU U
BOJIHOBOJHOM nucnepcuil. [loHATHE JUIMHBI BOJIHBI HYJIEBOM IUCIIEPCHM.
[lonsiTHe NOJMAPU3ALMOHHOM MOJOBOM  JIUCIIEPCUM, TNPUYMHBI €€
BO3HUKHOBEHHUST M €€  oOleHKa. BO3MOXHOCTP  KOMIIEHCALUU
XPOMATHYECKOU TUCIIEPCHUH.

2.5

IToTepu B oniTHYECKOM BOJIOKHE.

OCHOBHBIE THIIBI IMOTCPb B OIITUYCCKOM BOJIOKHE U UX CyMMapHas OILICHKA.
[lotepy Ha MOIVIOMIEHUHU: NPOUCXOXKJICHUE, BIUSHUE, MUHUMHU3ALUS.
[lotepu Ha paccesHHM: NPOUCXOXKIEHUE, BIUSHUE, MHUHUMH3ALUA.
Ka6€JII)HI)Ie MOTCPU: MMPOUCXOKACHUEC, BIUAHNC, MUHHUMU3ALHA. OcHOBHBIE
XapaKTePUCTUKH  BOJIOKOHHO-ONTUYECKOW  JUHUM  CcBs3u.  OkHa
MPO3PAYHOCTH JJIsI ONTUYECKOTO BOJIOKHA, UX YCIIOBHUS.

2.6

Bonnosoe mynpTHILIEKCHpOBaHKE. | pagueHTHOE MHOIOMOJOBOE BOJIOKHO:
CTaHJapThl, IAPaMETPbI, OCHOBHBIE TEXHUYECKUE PELICHHS HA OCHOBE
TaKOr0 BOJIOKHA. THIIBI OTHOMOJIOBBIX BOJIOKOH: BOJIOKHA CO CTYII€HYATHIM
npoduiieM, BOJIOKHA CO CMEIIEHHON Aucriepcrel, BOJIOKHA ¢ HEHYJIEBOM
CMEIIEHHON nucnepcue. 3a1auu MOCTPOSHUSI IMHUH CBSI3U C
UCIIOJIb30BAHUEM TaKMX BOJIOKOH.

JlabopaTopHbie padoThl

12

JIP2.1-
JIP2.6

Hepenaqa AHAJIOT'OBBIX CUTHAJIOB ITO BOJIOKOHHO-OIITUYCCKUM JIMHUAM
CBs3HU

12

CamocrosiTeibHas padora

24

CP2.1

[TpopaboTka yuyebHOro MaTepuana JeKIui

1.5

CP2.2

[ToaroroBka k 1a00paTopHBIM paboTam

12

CP2.3

BrinonHeHne foMaIHero 3aaaHus

CP2.4

Jpyrue Buapl caMOCTOSTENBHON paboThI

1.5

Ceeroamnoanl. JIazepbl. ®oTONPHEMHHUKH.

Jleknun

14

3.1

CBeToaunoanbl.

OcHoBHBIE TpeOOBaHMS K WMCTOYHUKAM W3IYyYEHUS [JI1 BOJOKOHHO-
ONTUYECKUX  JUHUH  CBsI3W. 30HHAs  JguarpamMma  COOCTBEHHBIX
OecrpuMecHbIX MTOJIYITPOBOTHHUKOB. IlonsiTe  p-n repexo/a.
WznyuatenbHble W Oe3bI3nydarenbHbie p-n mepexonbl. [loHsarue
WHXEKIUOHHOW JIIOMUHECUEHIMH. [IpsAMOil 30Ha-30HHBIA M3Ty4aTelIbHBIN
nepexon. [Ipubnum3uTenvHas CHEKTpalibHas IJIOTHOCTh  MOIIHOCTH
W3JIyYEHUS.

3.2

N3nydarenbHble U O€3bI3/IydaTeNIbHbIE P-N TIEPEX0bl B IPSIMO30HHBIX U B
HENPSMO30HHBIX  IOJYNIPOBOJHHUKAX. OmnpeneneHuss ~ BHYTpEHHEH

11




KBaHTOBOW  3¢dekTuBHOCTH. OmpeneneHue BHEIMIHEHW  KBAaHTOBOM
apdpexTuBHOCTH. ONTHUECKUE MOTEPU B CBETOM3IYYAIOIIUX IUOJAX U HUX
OIICHKA.

33

Crpykrypa cBerousnydawomiero auona. Ceerommon bappaca. Onenka
KBaHTOBOM () (PeKTUBHOCTU CHCTEMBI «CBETOIMO/I-BOJIOKHO». [IpumepHbie
KOHCTPYKIMU COIIACYIOIIMX YCTPOMCTB «CBETOAMOJ-BOJIOKHO». [loHATHE
reTepOCTPYKTYpbl  cBeTtoauona.  IIpenmymiecTtBa  reTepoCTpyKTYphI
CBETOMOJIa. BapuaHThl KOHCTPYKLHI CBETOAMOJA HAa OCHOBE JIBOMHOM
reTepocTpykTyphl.  M3roroButenu,  Haumbonee  pacnpocTpaHEHHbIE
CTaHAApThl ¥ TPUMEPHBIE MapaMeTphbl JOCTYIHBIX MOTPEOUTEIIO
CBETOJMOJIOB.

3.4

Jlazepbl.

3amaya pacHpOCTPAaHEHUS OJHOMEPHOM JJIEKTPOMAarHUTHOW BOJHBI B
ONTHYECKOM pe3oHarope. KBanToBaHme 4dactoT. JlasepHble pe30HATOpHI.
Cenexkuust dyactoT B pe3oHarope Pabpu-Ilepo. CroHTaHHBI U
BBIHY)KJICHHBI THUIBl H3iIydeHUs. lIoHATHME WHBEpcUM HaCceIEHHOCTEN
JHepreTudeckux ypoBHell. [loHsATue Hakauku. MIHTEHCHBHOCTH CBETOBOM
BOJIHBI B pe30HaTope. YcioBue camMoBO30yxiaeHust nasepa. lllupuna
CIEKTPAJIbHOM JIMHUM M3JIy4eHHUs Jla3epa. PasznuuHble BUIBI YIIMPEHUS
CIEKTPAJIbHOM JINHUU.

3.5

IToynmpOBOTHUKOBBIN Ja3ep Kak TexHudeckoe pemieHue. [Ipenmymiectsa
IIOJIyIIPOBOJJHUKOBOTO Jla3epa. MIHBepcHUs Haceln€HHOCTEN B p-N IEPEXOJE.
IlonsiTHE BBIPOKIAECHHOTO IIOJYNPOBOJAHUKA. [IpuMmepHas KOHCTpyKuus
IIOJIyTIPOBOJHUKOBOTO Ja3epa. Ilonarue noporosoro toka. Msrorosureny,
HauOosee pacHpoCTpaHEHHBIE CTAaHAAPTBl U IPUMEPHBIE MapaMeTpbl
JIOCTYITHBIX MOTPEOUTEINIO MOTYITPOBOIHUKOBBIX Ja3€POB.

3.6

DoTONPHEMHHKH.

Buemnuit u BHyTpeHHuil ¢orodddextel. [lonarue ¢doronpuéMHuKa.
OcHoBHbIE TpeOoOBaHUs K TPUEMHUKAM W3IYYEHUS MJIS BOJOKOHHO-
ONTUYECKUX JHUHUN CBs3U. OCHOBHBIE TapaMeTpbl (HOTONMPUEMHHUKOB:
YyBCTBUTEIBHOCTh, MOPOT UYBCTBUTEIBHOCTH, TEMHOBOW TOK. [loHsTHA
BOJIbT-aMIIEPHOM,  CIIEKTPAJbHOM, OJHEPreTUYECKOM, YacTOTHOM U
MEPEXO0IHOM XapaKTepUCTHK MprOopa Ha OCHOBE POTOMPUEMHUKA.

3.7

DoTOpE3UCTOPHI: TPUHIUI PadOThI, IPUMEPHbIE KOHCTPYKIIUU, OCHOBHbIE
napameTpsl, ob6iracTu mnpuMeHeHus. POTOIMOIBI: NPUHIMIT PabOTHI,
¢dororeHepaTopHblii U (QOTOAMOAHBIN pexkuM paboThl, HpPUMEPHbIE
KOHCTPYKIIHH, OCHOBHBIC napamMeTpHhl, o0iacTu IMPUMCHCHUA.
WNueprmonHocts ¢Goroanona. MoToTpaH3UCTOP: NMPUCYTCTBUE YCUIUTENS
¢doToTOKa, MPUMEPHBIE TPUMEPHBIE KOHCTPYKIIMH, OCHOBHBIE ITapaMETPHI,
obOmactu mpuMeHeHHs. CpaBHUTENbHBIE MPEUMYIIECTBA M HEIOCTATKU
pelmIeHNit ¢ HUCMOJb30BaHWEM (OTOAMOJOB W (POTOTPAH3UCTOPOB.
W3roroBurenu, Haubonee pacnpocTpaHEHHBbIE CTAaHAAPTHI U MPUMEPHbIE
napaMeTpsl JOCTYNHBIX MOTpPeOuTeNnto (oTope3nucTopoB, (HOTOIUOIOB U
(bOTOTPaH3UCTOPOB.

JlabopaTopHbie paboThl

JIP3.1

Omnpenenenne BHeNTHEH KBaHTOBON 3((EKTUBHOCTH.

JIP3.2

W3ydeHne onTUYECKOTO CIEKTPOoaHaIN3aTopa ¢ JIMHEWHBIM JaTIUKOM
N300paKCHHS

JIP3.3

NHTEHCUBHOCTBH CBETOBOM BOJIHBI B PE30HATOPE.

JIP3.4

[[lupuHa crieKTpaabHON JIMHUU U3TYYCHHUS J1a3epa.

NN N[N
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JIP3.5 | Ilpunnun paboTsl hoTOpE3nCTOpA. 2
JIP3.6 | Ilpuniun pabotel poronnoaa 2
JIP3.7 | IlpuHuum paboTel (OTOTPAaH3UCTOPA 2
CamocrosiTeibHas padoTa 28
CP3.1 | IIpopaboTka yueOHOTO MaTepuaia JEeKIHi 1.75
CP3.2 | [loaroroBka Kk JiabopaTOpHBIM paboTam 14
CP3.3 | [loarotoBka K KOHTPOJILHOU paboTe 3
CP3.4 | Ipyrue Buabpl caMOCTOSITEIbHON PabOTHI 9.25
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S.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIIMHEC obecrieunBaeTCs CJICAYIOINMHA y‘I€6HO—
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

Pabouas nporpamMma AMCHUILIINHBL.

[lepeuenp yueOHOH JnTepaTypbl U AONOJHUTENBHBIX MaTepUalloB, HEOOXOAUMBIX [UIs
0CBOCHMA AucUUIUIMHBL [Paznen 7 PaGoueil mporpaMMbl IUCIUTLTAHBI .

ITepeuens pecypcoB cetu «VHTEpHET», pEKOMEHAYEMBIX Ul CaMOCTOSATEIbHOW paboThl
IIpY OCBOEHUHU AUCUUILINHBI [Paznen 8 Paboueli mporpaMMbl JUCIUIUIMHBI].
Meronnyeckue yka3aHus Uil OOydyarOIIMXCsl IO OCBOGHMIO AucuUIUIMHBIL [Paznen 9
Paboueit nporpaMMbl JUCITUTIINHBI].

[Tepeuenp MHPOPMALIMOHHBIX TEXHOJOTHH, UCIIOIb3YEMbIX MPU U3YYEHUH JUCLUIUIMHBL,
BKJIIOYas MEPEeYeHb MPOrPaMMHOTO OOecreyeHus, WHPOPMALMOHHBIX CIPaBOYHBIX
cucteM M npodeccuoHalbHbIX 0a3  gaHHbIX[Pasmen 10 Pabouelt  mporpammel
JTUACITUILINHBI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTepuallaM HauuHas C IMEepPBOTO 3aHATHS IO
mucuuiuimae, B coorsetcTBru ¢ OITOIL
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6. ®OHJl OLEHOYHBIX CPEJICTB JUISI TPOBEJEHHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALMM CTYJIEHTOB IO
JUCHUIIMHE

®onn  omeHouHblx cpenctB  (POC) nmnsg TpoBeIeHHMs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOYHOW aTTECTAllMM OOYdYalOMMXCsl 10 JAUCHUIUIMHE Oa3upyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEeM 3TaloB UX (POPMUPOBaHMS B IIPOLECCE OCBOCHUs 00pa30BaTEIbHON
nporpammel  (pazgen 1). ®OC obecrnieuynBaeT OOBEKTHUBHBIA KOHTPOJIb JOCTHIKCHHSI BCEX
pe3yabTaTOB 00yUEHUs, 3alJJaHUPOBAHHBIX U1 JUCLHUIUINHBIL.

®OC BKIIIOYAET B ceO:

— TIepeyeHb KOMIIETEHLUH C yKa3aHHEM 3TarnoB MX (OPMHUPOBAHUSA B HPOLIECCE OCBOCHMS
00pa30BaTeNbHOM IPOrpaMMbl;

— OINMCaHuE II0Ka3aTeJel U KPUTEPHUEB OLIEHMBAHUSA KOMIIETEHUUH Ha Pa3IMYHBIX dTamax Mx
(dbopMHpOBaHUs, ONMCAHUE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHUH, BIaJieHUi 1 (MJIN) OIBITA JEeSITeIbHOCTH, XapaKTePU3YIOIIUE ATAIbl (JOPMHUPOBAHUS
KOMIIETEHIIMH B IPOLIecCe OCBOEHUS 00pa30BaTeIbHON MPOrPaMMB;

— METOAUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE INPOLECAYPbl OLICHUBAHHWA 3HAHUM, YMCHHU,
BIaJeHUA W (WJIM) OMbITa JACATEIBHOCTH, XapaKTePU3YIOIMX ATambl (HopMUpOBaHUS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI NPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxkeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU pabodel mporpaMMe AUCHUILINHBL.
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7. IEPEYEHb VYUYEBHOW JIMTEPATYPBI ¥  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBIX JJI51 OCBOEHUA JTUCIIUIIJIMHbI

Jlureparypa
1. Bapnansn, B.A. ®u3nueckre 0CHOBBI ONTHKH: yueOHOe mocooue / B.A. Bapnansu. — 2-
e m31., nepepad. — Canxkr-IlerepOypr: Jlanp, 2018. — 272 ¢. — ISBN 978-5-8114-2970-7. —
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2. [Mopdupres, JI.D. OcHOBBI Teopuu MpeoOpa30BaHMs CUTHATIOB B ONTHUKO-3JIEKTPOHHBIX
cucremax: yueOHnuk / JI.®. IlophupwseB. — 2-e uzn., crep. — Cankr-Ilerepoypr: Jlanp, 2013. —
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u IPOBEJICHHE UCTIBITAaHUH. 3aryxaHue. Pexum JOCTyTIA:
http://docs.cntd.ru/document/1200102773 - 3arn. ¢ skpaHna.

19. I'OCT P MBK 60793-1-41-2013 Bosiokna ontuueckue. Yacts 1-41. MeToabl u3amMepeHui
u nposeneHue  ucneitanud. [llupusa nomocel  mponyckanua.  Pexxum  gocryna:
http://docs.cntd.ru/document/1200104812/ - 3arun. ¢ 3xpaHa.

20. T'OCT P MBK 60793-1-42-2013 Bosokna ontuueckue. Yacts 1-42. MeToapl usmepeHuit
" IIPOBEJICHHE UCIIBITAaHUH. Xpomarudeckas JUCTIEPCHSL. Pexum  pocrymna:
http://docs.cntd.ru/document/1200104813/ - 3arn. ¢ skpaHa.

21. I'OCT P M3K 60793-1-43-2013 BonokHna ontuyeckue. Yacts 1-43. Meroasl usmepeHuit
51 MPOBEAECHHE WCTIBITAHU. Yucnosas areprypa. Pexxum JIOCTyTIA:
http://docs.cntd.ru/document/1200104814 - 3arn. ¢ skpana.

22.  TOCT P M3K 60793-1-44-2013 Bonokna ontuueckue. Yacts 1-44. MeTopl u3mepeHuit
" IIPOBEJICHHE UCIIBITAaHUM. JlniHa BOJIHBI OTCEUKHU. Pexum JIOCTyTIA:
http://docs.cntd.ru/document/1200104815/ - 3armn. ¢ skpaHa.

23. I'OCT P M3K 60793-1-45-2013 Bonokna ontuyeckue. Yacts 1-45. Meroasl nusmepeHuit
u [IPOBEICHUE WCIIBITAaHUM. Huamertp MOJ0OBOI'O IOJIA. Pexnm JOCTyIa:
http://docs.cntd.ru/document/1200104816/ - 3arux. ¢ 3xpaHa.

24.  TOCT P M3K 60793-1-46-2014 Bonokna ontuueckue. Yacts 1-46. MeToapl usmepeHuit
U mpoBesieHue ucnbIiTanuil. KoHTponb u3mMeHenuil ko3dduimenta onTuYeckoro mponycKaHusl.
Pexxum moctyma: http://docs.cntd.ru/document/1200113583 - 3ar. ¢ skpana.

25. T'OCT P M3K 60793-1-47-2014 Bonokna ontuueckue. Yacts 1-47. MeToasl usmepeHuit
U T1poBeaeHue wucnbiTaHuil. IloTepw, BbI3BaHHBIE Makpousrubamu. Pexum nocryna:
http://docs.cntd.ru/document/1200113584/ - 3arux. ¢ 3xpaHa.

26. T'OCT P M3K 60793-1-48-2014 Bonokna ontuueckue. Yacts 1-48. MeToapl usmepeHuit
u 1nposeneHue wucnbiTanuid. [lomspuszannonHass MopjoBas aucnepcus. Pexxum  npocryna:
http://docs.cntd.ru/document/1200113478 - 3ar:. ¢ skpaHna.

27. I'OCT P M3K 60793-1-49-2014 Bonokna ontudeckue. Yacts 1-49. Meroasl usmepenuit
u mnpoBeaeHue wucnbiTaHuil. uddepenuuanbHas 3axepkka Moi. Pexum  nmocryna:
http://docs.cntd.ru/document/1200113479/ - 3aran. ¢ 3xpaHa.

28. T'OCT P M3K 60793-1-50-2015 Bonokna ontuueckue. Yacts 1-50. MeToasl usmepenuit
U NPOBEIECHUE UCIBITAaHUN. VcnbITaHKs BIaXKHBIM TEIUIOM (YCTaHOBUBIIMICS pexxuMm). Pexxum
noctyna: http://docs.cntd.ru/document/1200121518 - 3arm. ¢ skpaHa.
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29.  T'OCT P MBK 60793-1-51-2015 Bonokna ontuueckue. Yacts 1-51. MeToasl usmepenuit
W TPOBEJEHUE HCTBITAHUNA. VCTbITaHWS CyXUM TEIUIOM (YCTAHOBUBIIHUMCS PEXHM). Pexum
noctymna: http://docs.cntd.ru/document/1200121519/ - 3arn. ¢ skpana.

30. I'OCT P M3K 60793-1-52-2015 Bonokna ontudeckue. Yactp 1-52. Metoasl u3mepeHuit
Y IPOBEACHUE UCTIBITAHUN. VICTIbITaHNS HAa BO3IEMCTBUE CMEHBI TEMIIEpATYpPhl. Pexxum nocryna:
http://docs.cntd.ru/document/1200121520 - 3ar:. ¢ sxkpaHa.

31.  T'OCT P MBK 60793-1-53-2015 Bonokna ontuueckue. Yacts 1-53. MeToasl usmepeHuit
U T[poBeneHuEe uUcHbITaHud. McmblTaHusa mnorpykeHneM B Boay. Pexum  jgocryna:
http://docs.cntd.ru/document/1200121521/ - 3arux. ¢ 3xpaHa.

32. I'OCT P M3K 60793-1-54-2015 Bonokna ontudeckue. Yacte 1-54. Metosl u3mepeHuit
u [IPOBECHUE UCIIBITaHUMN. I'amma-usnyuenue. Pexxum Jocryna:
http://docs.cntd.ru/document/1200121522/ - 3arn. ¢ s3xpaHa.

33.  TOCT P M3BK 60793-2-10-2018 Bonokna ontuueckue. Yacte 2-10. Texuuueckue
TpeOOBaHUS K WU3JAEIHI0. [ pynmoBble TeXHUYECKUE TPeOOBaHMSI K MHOTOMOJIOBBIM ONTUYECKUM
BoslokHaM kareropun Al. Pexum ngocryna: http://docs.cntd.ru/document/1200160705/ - 3armn. ¢
JKpaHa.

34.  TOCT P MSK 60793-2-2018 BonokHa ontuueckue. HYacts 2. Texuuueckue TpeOoBaHUS
Kk u3nenuto. Obume nonoxkenusa. Pesxxum noctyna: http://docs.cntd.ru/document/1200160704/ -
3ari. ¢ 3KpaHa.

35. I'OCT P M3OK 60793-2-50-2018 Bonokna ontuueckue. Yacte 2-50. TexHuueckue
TpeboBaHus K u3nenuto. [ pynmnoBeie TeXHUYECKHE TPEOOBAHUS K OJHOMOIOBBIM ONTHYECKUM
BOJIOKHaM Kilacca B. Pexum pocrtyna: http://docs.cntd.ru/document/1200160706 - 3arn. ¢
JKpaHa.

36. I'OCT P M3OK 60793-2-60-2017 Bonokna ontuueckue. Yacte 2-60. TexHuueckue
yclIoBUSL Ha uzzenue. ['pynmnoBble TEXHUYECKHUE YCIOBUS Ha OJIHOMOJOBBIE BOJOKHa kjacca C
JUIsl BHYTPEHHUX MexcoeauHeHnid. Pexxum noctyna: http://docs.cntd.ru/document/1200146994 -
3ari. ¢ sKpaHa.
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10.
11.
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13.
14.

8. IIEPEYEHb PECYPCOB CETH HHTEPHET, PEKOMEHAYEMbIX JJIs1
CAMOCTOATEJBHOU PABOTBI ITPU OCBOEHUH JUCIIUIIVIMHBI

. Canr Kaeapsl «Cucrembl ABTOMAaTUYECKOIO YIPABIICHU»:

https://mf.bmstu.ru/info/faculty/kf/caf/k2/.

Poccwuiickas rocynapctBernast Oudimoreka. http://www.rsl.ru.

['ocynapcrBenHast nmyOIu4Has HAy4YHO-TEXHUYECKast O6ubnmoreka Poccun.
http://www.gpntb.ru.

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

Hayuno-texuuueckas Oubmmoreka K® MITY wum. H.D. baymana. https://bmstu-
kaluga.ru/library.

HayuHo-TexHuueckas 6ubnmmoTexa MO MITY UM. H.D. baymana.
https://mf.bmstu.ru/info/library/.

Hayunas snekrponnast 6ubmmoteka http:/eLIBRARY.RU.

DNeKTpOHHO-OMOIMOTEeUHAas cucTeMa u3aaresbeTBa «Jlanby http://e.lanbook.com.
DJEeKTpOHHO-OMOIMOTeYHasT ~ CHCTeMa  «YHHBEpPCHTETCKash  OuOImMoTeKka  OHJIAH»
http://biblioclub.ru.

OnexTpoHHO-0nbmoTeunas cucrema «IPRbooksy http://www.iprbookshop.ru.
OnekTpoHHO-0ubnoreunas cucrema (ObC) «tOpaiit» https://biblio-online.ru.
LenTpansHas 6ubaroTeKa 00pa3zoBaTebHBIX pecypcoB MuHoOpaayku PO. www.edulib.ru.
Enunas xomnekuus nudpoBsix 06pa3oBatenbHbIX pecypcos http://school-collection.edu.ru.
®DenepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTENBHBIX pecypcoB. http:/fcior.edu.ru.
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9. METOJIMYECKHE VKA3AHUS JJUIA CTYAEHTOB 110 OCBOEHMIO
JTACIATITAHBI

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

JlucumiiimHa MoCTpoeHa M0 MOJYJIbHOMY HPUHLUIY, KaKAbIH MOIYJb IPEICTaBIISIET
co0O0 JIOTHYeCKH 3aBEpILEHHBIN pa3/ies AUCHUILIMHGI. JJuciuIIMHa 1eIUTCs Ha TPU MOTYJISL.

Ha mepBoM 3aHATHHM CTYAEHT MoJy4aeT HH(OPMAIMIO Ui JOCTyNa K KOMIUIEKCY
METOAMYECKUX MaTEpPHAJIOB 10 JUCLUIUIMHE.

JlekuiHOHHBbIE 3aHATHS MTOCBSIIECHB PACCMOTPEHHUIO KIIOUYEBBIX, 0A30BbIX MOJI0KEHUI
Kypca 1 pa3bsACHEHHIO Y4€OHbIX 3aJaHUH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO IIPOPAOOTKY.

JlaGopaTopHble padoThl NpeAHA3HAYCHBI Ui NPUOOPETEHUS OMbITa MPAKTUYECKON
peanu3aly OCHOBHOM IHpodeccHoHanbHON 00pa3oBaTenbHON mporpammsl. Meroaudeckue
JOKYMEHTBI K JabopaTopHbIM paboTaM MpopadaThIBAIOTCS  CTYyJEHTAMH BO  BpeMs
CaMOCTOSITENIbHOW MOAroTOBKU. HeoOXOoAMMBbIil ypOBEHb MOATNOTOBKU KOHTPOJIUPYETCS Iepen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

IIpakTHyeckas MOArOTOBKA MPHU pealn3alud y4eOHON JUCHUIUIMHBI OPraHU3yeTCsl yTeM
IpoBeIEeHUST JTAa0OPaTOPHBIX PadOT M HMHAMBHIYAIBHBIX H(WIM) TPYNIOBBIX KOHCYJIbTAILIWH,
IpeyCMaTpUBAIOIIMX y4yacTHe OOYYarOLIMXCS B BBINOJIHEHUM OTICIIBHBIX 3JIEMEHTOB paloT,
CBSI3aHHBIX ¢ OyayIei mpodecCHOHANBHOM NesTETbHOCTHIO.

IIpakTHyeckasl MOATOTOBKA MOXET BKJIIOYATh B ceOsl OT/ENbHbIE 3aHATUS JIEKIIMOHHOIO
TUNA, KOTOpBIE TPEAYCMAaTPUBAIOT TMepefady y4eOHOH HMHPOpManuu  OO0yJaromuMCs,
HEOOXOAUMOW  JuId  MOCIENYIOILEro  BBINOJHEHUS  paboT, CBS3aHHBIX C  Oyayei
po(hecCuOHATILHON e TENbHOCTHIO.

CaMocTosiTe1bHasi padoTa CTYAECHTOB BKIIIOYAET CJEAYIOLIUME BHJIBL: MpopaboTKa
yueOHOro MaTepuana JIEKIHH, MOAroToBKa K JJaOOpaTOpHBIM paboTaM, BHIMIOJIHEHHUE JIOMAIIHETO
3aJaHusl, MOJATOTOBKAa K KOHTPOJIbHOW pabore. Pe3ynbTaThl Bcex BHIOB paOOTHI CTY/AEHTOB
dopMupyroTCs B BUJE JIMYHOIO pPEUTHHIa, KOTOPBIM YUHUTHIBA€TCS Ha MPOMEKYTOUHOM
arrectanuu. CamocTosiTenbHast padoTa MpenlycMaTpuBaeT HE TOJIBKO MPOopabOTKy MaTepuasioB
JeKUMHA, HO M HUX pacllUpeHHe B pe3yJbTaTe IOMCKa, aHaJlIW3a, CTPYKTYpUPOBAHUS U
NpEJCTaBICHUs B KOMIIAKTHOM BHJI€ COBPEMEHHOW HWH(POPMALMU M3 BCEX BO3MOXKHBIX
MCTOYHHUKOB.

Texymmii KOHTPOJB NPOBOAUTCS B TEUYEHHME KaXJOrO0 MOAYJS, €ro HTOTOBBIE
pe3yJbTaThl CKIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIUM BUaM KOHTPOJIbHBIX MEPOIPUSTHIA:

- lomanHee 3aianue
- JJabopaTtopHnbie pabOThI
- KonrponsHas pabora.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBEepIIEHHE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJsipHOl paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KOHTposis. HabpaTh pelTHHT MO BceM MOAYISIM B KaXKIOM CEMECTpE,
OPOMTH N0 KaXJAOMY MOAYII IUIAHOBBIE KOHTPOJIBHBIE MEPONPUATUS B  TEUEHHUE
HK3aMEHAIIMOHHOW CECCUHM HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINOJHUTH BCE KOHTPOJIbHBIC
MEPOIPUSITHSL.

IIpoMeskyTouHast aTTeCTALMSA MO JUCUUIUIMHE TPOXOAUT B GOpMe 3ayeTa.

MeToauKa OLEHKH 110 PEHTHHTY

CtyneHT, BBIOJHUBIINN BCE MPETyCMOTPEHHbBIE YUeOHBIM TNIAHOM 33J[aHUs U CIIaBIINN
BCE€ KOHTPOJIbHBbIE MEPONPUSITHS, MOJy4aeT UTOTOBYIO OLEHKY MO JUCIUIUIMHE 33 CEMECTp B
COOTBETCTBUH CO IIKAJION:

PeiiTunr OneHka Ha 3a4eTe
85 -100 3auTeHo
71 -84 3auTeHo
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60 -70 3a4TeHo

0-59 He 3auteno
OneHuBanue IOUCLMIUIMHBL BEAETCA B cOOTBeTCTBMM C [losnokeHneM o TeKyleM

KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHtoB MI'TY um. H.O. baymana.
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10. IEPEUEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWIA, HWCHOJIb3YEMbBIX
IP1 N3YYEHUU JANCHUIVINHBI, BKJ/IIOYASA IIEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCUOHAJIBHBIX BA3 TAHHbIX

NndopmannoHHbie TEXHOJIOTUM:

— OnekTpoHHas wuH(pOpManmoHHO-0Opa3zoBatenbHas cpega MITY  wum. H.D. baymana
o0ecrieynBaeT JOCTyNl K Y4eOHBIM IUIaHaM, pabOYMM MpOrpaMMaM TUCHUIUIMH (MOIyJei),
porpaMMaM IPAKTHK, IEKTPOHHBIM YYEOHBIM H3JIaHUSM U 3JICKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKazaHHBIM B pabo4mX MporpamMmax JUCHUIUIHH (MOMIYJICH), MpOrpaMMax MPaKTHK,
(dbopMHpOBaHUE AMEKTPOHHOTO MOPTHOIUO 0OYIAIOMIETOCS, B TOM YKCIIE COXPaHEHHE ero paboT
U OLEHOK 3a 3Tu paboTsl. IlpegycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHCTBHS CTYJICHTOB M TIpEIojaBarelieldl IOCPEJACTBOM TEXHOJIOTHH H CIYyXO 10
NEPEChUIKE U TOJTYYCHHUIO DJIEKTPOHHBIX COOOIICHUH MEXIY IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

— DneKkTpoHHas MmoyTa npenoaasatesns: https://mail.bmstu.ru; udalov@mgul.ac.ru

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

IIporpammHoe odecneyeHue:

— Mathcad
— LibreOffice
- OpenOffice

I/IH(l)OpMaIIHOHHBIe CIIPAaBOYHbBIC CUCTEMBI:

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

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

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

- [Topran mammHocTpoeHus http://www.mashportal.ru.

- Bonokonnas ontuka. baza mannsix: http://scirus.benran.ru/forc2/
- Jlazepusrii Mmup. UHTEpHET-)KYpHAI 0 JTa3epHBIX TeXHoJoTusIX: https://nazep.pd/;

- dDoToanonml. Karaior KOMITaHUH "JJIeKTpOHUKA u CBs3B":

https://eandc.ru/catalog/?SECTION_ID=213 ;

- Onronapsl. Katanor koMmnannu "OI€KTPOHUKA U CBA3B '
https://eandc.ru/catalog/index.php?SECTION_ID=109;
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11. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOHN
JJIA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O o0ecneycHus JAUCIHUITIINHBI

Ne, .
w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY10BAHUS
1 Jlekuun CHEIHAILHO 000pYIOBaHHBIC ayTUTOPHH C

MYJIBTUMEIUHHBIMU CPEJICTBAMH, CPEICTBAMH
3BYKOBOCHPOU3ZBCACHUA U UMCIOLIIMMHU BbIXOJ B CCTh
HHTepHeT; MOMENIeHUs AJIsl IPOBEACHHS ayIUTOPHBIX
3aHATHI, 000pyIOBaHHBIE YueOHOU MeOeIbio;
ay/IMTOPUH, OCHAILICHHBIC KOMITBIOTEPAMH C JOCTYIIOM K
0a3am naHHBIX U ceTu VIHTEpHeT; cTyuu;
KOMIbIOTEPHBIC KIIACCHL

2 | JlabopaTopHbie pabOTHI CHEeHUATBHO 000PYIOBaHHbIE ayTUTOPHH C
MYJIbTUMEIUHHBIMU CPEJCTBAMU, CPEICTBAMU
3BYKOBOCIPOU3IBCACHHUA U UMCIOLIIMMHU BbIXOJ B CETh
WHTepHeT; noMelleHus Ajsl IPOBEICHUS Ay JUTOPHBIX
3aHATHI, 000pyJOBaHHBIE Y4eOHOW MeOebIo;
ayJUTOPUH, OCHAILIEHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K
0a3am aHHBIX U ceTu IHTepHeT; cTyuu;
KOMIIbIOTEPHBIE KJIACCHI.

3 | CamocrosTenbHas pabota | Oubinoreka, UMeromas padboune MecTa JUisl CTy/I€HTOB;
BBICTABOYHBIC 3aJIbl; AyAUTOPHHU, OCHAIICHHBIE
KOMITBIOTEPAMHU C IOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepxk/ieHa Ha 3acefjaHiU Kagezpsl K2
«H(popMaLIMOHHO-U3MepHUTe/TbHbIE CUCTEMbI M TEXHOJIOTUU TTPUOOPOCTPOEHUSI»

ITpotokos Ne 8 o1 12.04.2022 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/IBHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepedeHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHA/IOB, HE00X0JUMBbIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Bapgansig, B. A. ®u3uueckrie 0CHOBBI OITHKY : yue6Hoe nocobue / B. A. BapaaHsiH. — 2-
e u3f., nepepab. — Cankr-ITetepOypr : Jlanb, 2021. — 272 c. — ISBN 978-5-8114-2970-7. —
TekcT : 3/1eKTpOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cucrema. — URL: https://e.lanbook.com/
book/169171
2. TTopdupres JI. . OcHOBBI Teopuy MPeoOpa30BaHMs CUTHAIOB B ONTHKO-3/IEKTPOHHBIX CHCTEMaXx :
yuebHnuk / [Topdupses JI. ®. - 2-e u3g., crep. - CII6 : Jlanb, 2013. - 386 c. : un. - (YueOHUKH /151 BY30B.
CrierjpanbHas iuTeparypa). - bubmmorp.: c. 383-384. - ISBN 978-5-8114-1512-0.

2). I1.10. IEPEYEHDb NTH® OPMAIITMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWU IVICIIUILIMHBIL, BK/TFOUAS ITIEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHVS 1 THOOPMAIIIOHHBIX CIIPABOUYHBIX CUCTEM, UUTATE B
CJIEAYIOIIE PEJAKITVN:

10. ITepeuens uHGpOPMALMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX MIPHU U3yUYeHUH AMCLUIIUHBI,
BKJTIOUAsA NMepedyeHb MPOrpaMMHOI0 obecreuennsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npo¢ecCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- LibreOffice
- Mathcad

ITpenogaBarens kKadegpoi:

Ynano M.E., fo1ieHT (K.H.), KaHAWJAT TEXHUUECKUX HayK, udalov@bmstu.ru



YTBepxx/eHa Ha 3acefjaHiU Kagezpsl K2
«H(popMaLIMOHHO-U3MepUTe/TbHbIE CUCTEMbI M TEXHOJIOTUU TTPUOOPOCTPOEHUSI»

ITpotokos Ne 8 o1 12.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIUAII/IAHBI, YATATD B CJIEJYFOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. opdupses JI. ®. OcHOBBI Teopuu TpeoOpa30BaHUsI CUTHAJIOB B ONTHUKO-3/IeKTPOHHBIX CUCTEMaXx :
yue6HUK / [Topdupses JI. ®. - 2-e u3n., crep. - CII6 : Jlanb, 2013. - 386 c. : wi. - (YueOHUKH /1Jis BY30B.
CnierasibHast iuTeparypa). - bubmuorp.: c. 383-384. - ISBN 978-5-8114-1512-0.

2). I1.10. IEPEUEHD MTH®OPMAIIIOHHBIX TEXHOJIOT' Ui, UCIIO/Tb3YEMBIX
[PV U3YYEHUH JUCHUATLIAHGI, BK/TFOYASI IEPEUEHH ITIPOTPAMMHOT'O
OBECHEYEHNSA 1 TH®OPMAI[IOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJAKIIAM:

10. ITepeuyenb HH(OPMALMOHHBIX TEXHOJIOTHI, UCII0/Ib3yeMbIX NPH W3yUeHHHU AVCLHMILIMHbI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHnss, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npo¢eCCHOHA/TBLHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrnieueHue:
- LibreOffice
- Mathcad

IIpenogaBarenb Kadegpbl:

YnanoB M.E., nouieHT (K.H.), KaHAUAAT TeXHUYeCKUX HaykK, udalov@bmstu.ru



YTBepxx/ieHa Ha 3acefjaHiU Kadezpsl K2
«/HpOopMaLMOHHO-13MepUTe/IbHbIe CUCTeMbl M TeXHOJIOTHUU NTPUOOPOCTPOEHUSI»

ITpotokos Ne 8 o1 16.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Hykanos B. H., AkoBneB M. f. BolOKOHHO-OINITHUUECKast TEXHUKA : TIPaKTUYeCKOoe PYKOBOZCTBO /
LykanoB B. H., flkoBneB M. {. - Undpa-Unxenepus, 2022. - ISBN 978-5-9729-0932-2.
2. [Topduprwes JI. @. OCHOBBI TeOpHH TIPe0Opa30BaHUs CUTHAIOB B ONITUKO-3/IEKTPOHHBIX CHCTEMAX :
yuebnuk / [Topdupses JI. ®. - 2-e u3g., crep. - CII6 : Jlanb, 2013. - 386 c. : un. - (YueOHUKH /7151 BY30B.
CnierasibHast iureparypa). - bubmorp.: c. 383-384. - ISBN 978-5-8114-1512-0.

2). 11.10. IEPEYUEHB MH®OPMAI[IOHHBIX TEXHOJIOT M1, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEYIONIEN PEJAKIIVN:

10. ITepeueHs HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOr0 odecreueHNs, HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrnieueHmue:
- LibreOffice

- Mathcad

- OpenOffice

IIpenopaBarensb Kadegpbi:

YnanoB M.E., noueHT (K.H.), KaHIUAAT TeXHUUeCKUX HaykK, udalov@bmstu.ru



YTBepxk/eHa Ha 3acesjaHuU Kadeapsl K2
«/HpOpMaLMOHHO-13MepUTe/IbHbIe CUCTeMbI U TeXHOJIOTHUU ITPUOOPOCTPOEHUSI»

ITpotokos Ne 09.03.02-04/1 ot 10.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

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

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. lTopdupses JI. ®. OcHOBBI Teopyuu TIpeoOpa30BaHUsi CUTHAJIOB B ONTHUKO-3/IEKTPOHHBIX CUCTEMaXx :
yue6HUK / [Topdupses JI. ®. - 2-e u3n., crep. - CII6 : Jlanb, 2013. - 386 c. : wi. - (YueOHUKH A1Jis BY30B.
CrieriasibHast iuTeparypa). - bubmuorp.: c. 383-384. - ISBN 978-5-8114-1512-0.
2. Mangens A. E. MeTozbl ¥ cpeiCcTBa M3MepeHs B BOJIOKOHHO-OIITUYeCKUX Te/IeKOMMYHUKALMOHHBIX
cucreMax : yuebHoe rocobue / Manzens A. E. - ToMcKuii rocyapCTBeHHBIM YHUBEPCUTET CUCTEM
yIIpaB/IeHUs U pajuo3/1eKTpOHUKH, 2012.
3. LlykanoB B. H., Uwxkog B. C., fIkoBner M. 1. OTeuecTBeHHasi KOMITIOHeHTHasi Oa3a BOJIOKOHHOM
TEeXHUKH U (DOTOHUKH : TIpaKTUUeCKoe pykoBozcTBo / Llykanos B. H., Uwkos B. C., fIkoBnes M. {. ; o6,
pen. SkoenieB M. f1. - M. ; Bonorga : ndpa-Umkenepus, 2022. - 301 c. : puc., Tabn. - bubmuorp.: c.
291-298. - ISBN 978-5-9729-0914-8.

2). I1.10. IEPEUYEHD MH®OPMAI[VIOHHBIX TEXHOJIOT 1A, UCIIO/Ib3YEMBIX
PV U3YYEHWHU JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOT'O
OBECHEYEHNSA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YATATH B
CJIEJYTIOILIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHOIOTHH, MCII0/Ib3yeMbIX MPU U3yYeHUH JUCLHIITAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM H
npogeCCHOHA/TBLHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- 7-Zip

- Debian Linux

- LibreOffice

- Mozilla Firefox

- OpenOffice

ITpenopaBarensb Kadegpobi:

YnanoB M.E., noueHT (K.H.), KaHIUAAT TeXHUUeCKUX HayK, udalov@bmstu.ru



