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1. INTAHUPYEMBIE PE3VJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IINIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUS OBPA3OBATEJBLHOM ITPOI'PAMMBI

Hacrosmas pabouast mporpaMmma IUCHUILIMHBI yCTaHABIMBAECT TPEOOBAHUS K 3HAHUSAM U
YMEHUSM CTYZIEHTA, a TAK)KE ONpPEEIseT COIepKaHNe U BU/Ibl YU€OHBIX 3aHATHH U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM 00Opa3oBareabHbIM cTangapToMm (CYOC 3++) no
HaIlpaBJICHUIO MOATOTOBKH (ypoBeHb MarucTpaTyphl): 12.04.01 «IIpubopocTpoeHue;

* OcHOBHOI mpodeccuoHaTbHOH 00pa30BaTENbHON MPOTPaMMOM IO HAIPABJICHUIO
noarotoBku 12.04.01 «IIpubGopocTpoeHuey;

* YuebubM tanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 12.04.01
«IIpubopoctpoeHuer.

[Ipy  ocBOGHWM  JUCHUIUIMHBI IUTAHUpYeTCs  (GOpMUpOBaHME  KOMIICTCHIIUH,
npeaycMmotperHbsix OIIOIT na ocnoBe CYOC 3++ mo nHampapienuro noarotoBku 12.04.01
«[Ipubopoctpoenuey (ypoBeHb MarucTpaTypsbl)

Kon xommerenuiu DopMyJTHPOBKA KOMIIETCHIMH
no CYOC 3++ pMyJIp
IIpodeccnonanbHbie KOMIIETEHIIUN COOCTBEHHbIE
[IKC-3
(12.04.01/31 ['oTOB IPOEKTHPOBATH U KOHCT 0BaTh TUIIOBBIE JIETATN U Y3JIbI C
HNupopmannoHHo- P P PYHD 3
UCII0JIb30BAaHUEM CTAHJIAPTHBIX CPEICTB KOMIIBIOTEPHOIO
MU3MEPUTENIbHAS
MPOEKTUPOBAHUS
TEXHHKA U
TEXHOJIOTHH)

JUia KaTeropuil «3HaTh, yYMETb, BIAAETH» IUIAHUPYETCA IOCTHIKEHUE DPE3YyJIbTaTOB
oOyuenus (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSX BKJIaJg B (QopMupoBaHue
KOMIIETEHIIMH, TPEeTyCMOTPEHHBIX OCHOBHOM MpodeccnoHaIbHOM 00pa3oBaTeIbHON MPOrpaMMoi
(Tabm. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

Nuauxkaropsl

®opMbI U MeTOIbI 00yUeHHUS, CIIOCOOCTBYIOIIHE
(opMupoBaHMI0 M PA3BUTHIO KOMIIETEHIIMU

[IKC-3

(12.04.01/31 NudopmanmoHHo-
U3MEepUTeNIbHAs TEXHUKA U
TEXHOJIOTHH)

['oToB nmpoexkTHpoBaTh U
KOHCTPYHPOBATh THIIOBBIE IETAIH
U y3IIbl C UCIIOJIb30BAaHUEM
CTaHJIAPTHBIX CPEJICTB
KOMITBIOTEPHOTO MTPOESKTUPOBAHUS

3HATb

- TpeOOBaHMUs CTAHJAPTOB U APYTHX HOPMATUBHBIX
JIOKYMEHTOB 110 KOHCTPYKTUBHOMY UCIIOJIHEHUIO
3IIEMEHTOB MPUOOPHBIX CUCTEM

- OCHOBBI IIPOIPaMMHBIX CPEACTB IPOEKTUPOBAHUS
KOHCTpyKuuu ycrporcts MUC

YMETb

- KOHCTPYUPOBATh TUIIOBBIE AECTAIU U Y3JIbl
U3MEPUTENIbHBIX CUCTEM U JaTYMKO-IIpeoOpasyromien
anmnaparypsl

- 0OpMIIATH YEPTEXKU U KOHCTPYKTOPCKYIO
nokymeHTaiuio B cootBerctBun ECK/]
BJIAJIETH

- HaBBIKAMHU HCII0JIb30BAHUS CTAHAAPTHBIX CPECTB
KOMITbIOTEPHOT'O IIPOEKTUPOBAHUS

- CpeACTBaMU KOMITBIOTEPHOTO MOJIETTUPOBAHUS
JUHAMUKHA MaccorabapuTHBIX MoJesei
KOHCTPYKIIMOHHBIX OJIOKOB

DopMbl 00yUeHHS:

DpoHTANBHAS U TPYIITOBas (OPMBL.

MeToabl 00y4yeHusi:

CrnoBecnblii MeTog 00yueHus (Jlexuun)

Mertoas! npakTuueckoit padoTsl (CeMUHapHhI)

Meroa npobiiemHoro ooyuenusi(CamoctosTenbHas
pabora)

AKTHBHbIE H HHTEPAKTHBHbIE METObI 00yYeHUsI:
00CyXJIeHUE MPAKTHYECKUX PUMEPOB Ha JICKIUSAX U
CeMHHapax




2. MECTO /JUMCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

Hucuummuaa BxoauT B Onok bl «Jucuummuael  (MOgynn)» oOpa3oBaTelbHOM
porpamMMbl MarucTpaTypsl o Hanpasienuro 12.04.01 «I[IpubopocTpoeHuey.

N3ydyeHne paMCLMIIIMHBI MpEANojaraeT IpeABapUTEIbHOE OCBOCHHE CIIEIYIOIINX
JTUCIUIUIMH y4eOHOTO TUIaHa:

. «MH(popMaIoHHBIE TEXHOIOTUU B IPUOOPOCTPOCHUIY;
a TaKKe Ha 3HAHUSAX, YMEHHUSX U HaBbIKaX, IOJYYEHHBIX IPH H3YYCHUU HHPOPMATHKH,
MPOrPaMMHUPOBAHUS, MPOCKTHUPOBAHUS, WHPOPMAIMOHHO-U3MEpHUTENbHBIX cucteM, CAIIP B
pamMKax y4eOHOTro IjIaHa OakajgaBpa.

OcBoeHne JaHHON AMCHMIUIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEE IS CIETYIOLINX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:

* «[IpubopHoe obecrieyeHre IKOJOTHUECKOTO MOHUTOPHHTAY;

a TaKkXke Hay4YHO-HCCIIEJOBATEIbCKOM paboThl, MPOU3BOJICTBEHHO-TEXHOJOTUYECKOH U
NPEIIUTUIOMHOM TPaKTHK.

OcBoeHue y4eOHOM TUCIUILIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETEHLUN C y4ETOM
Matpuiel  komneteHimit OIIOIl gns wHanpaBnenuss (ypoBeHb Maructpatypsl): 12.04.01
[TpubopocTpoenue.



3. OPBEM JUCHUIIVIMHBbI
OO6mwmit 00beM TUCHUIITUHBI COCTABIISET 2 3aU€THBIC CIMHHUIIBI (3.€.), 72 aKaJeMUISCKUX
qaca (54 aCTPOHOMUYECKHUX qaca). B TOM qucle:

1 cemectp — 2 3.e. (72 ak.4.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 1O BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 4acax)

O0bem 1o cemecTpam, aKal. 4.
. KosmuecTBo ceMecTpOB 0CBOEHHS
Buabl yueOHoii padoTsl
Bcero JUCHMILINHBI

1
O0BbeM IUCIHUIUTUHBI 72 72
AyautopHasi padora* 36 36
Jlexumnu (JI) 18 18
Cemunapsl (C) 18 18
CamocrositesbHas padora (CP) 36 36
HpopaESOTKa y4eOHOTO MaTepuana 595 595
JEKUUN
[ToaroroBka k ceMmuHapam 2.25 2.25
IToaroroBka K py0eKHOMY KOHTPOIIIO 6 6
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI 25.5 25.5
Bua npomexyTouHol aTTecTAlINH 3auér

*B TOM umclie, B (hopMe MPAKTUIECKOH TOATOTOBKH



4. COJEPXKAHUE JUCIHUIJINUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIUAIIINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHATUIA
Tabauua 3. ConepkaHue TUCIUIUIUHbBI
Bunnl 3ansTuii*, yacel Komnerenuuu, Texymuii KOHTPOJIb Pe3yJbTATOB 00y4eHHs
3aKpenJieHHbIE 32 Banast
Ne n/m Tema (Ha3BaHHE) MOTYJIS o
( ) oy J C JP | CP | Temoii (koxmo CYOC (H(ép::ﬂ) ®opMEI (vun/
3++) 5 MaKe)
1 cemectp
Bunel usmepenuit u cpeacTs
n3MepeHuil.McnbITanust 1 u3MepeHus PyOesxHBII KOHTPOJIH 30/50
1 JUTA TIeTieit cepTU(UKAIINH TTPOTYKIIH 10 10 0 18 TIKC-3 9
HaHOMHIycTpuH. OCHOBHEIC UTOTO: 30/50
KOHIIENIIIUH HAHOMETPOJIOTHH.
HcnpiTatenbHoe 000pyI0BaHuE,
cpencTsa 1/13MepeH1/1171 u Py6e)KHbIﬁ KOHTPOJIb 30/50
HU3MEPUTENbHBIE YCTAaHOBKH,
) TEXHUYECKHE CpeacTBa 3 3 0 18 | mKc-3 18
METPOJIOTHIECKOT0 00ecTeueH st
ucTbITaHU U n3Mepenuil. [Iporpammer HUTOIO: 30/50
1 METOJIWKHU BBIMTOJTHCHUS U3MEPEHUH 1
HCIBITaHUH.
HUTOI'O 3a cemectp 18 18 0 36 - - - 60/100

*B TOM 4yHcCIe, B (popMe MPAKTUUECKONW TOATOTOBKH




CoaeprkaHue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJIsIM)

Ne,
n/n

HanmeHnoBaHue MoayJisi, COep:KaHNe

Yacobl

Buael uzmepenuii u cpeacts usMepenuid. UcnpiTanus ¥ usMepeHus
JJIA 1eJied cepTU(PUKAIMU MPOAYKIIMHA HAHOUHAYCTPUU. OCHOBHbBIE
KOHIENIMH HAHOMETPOJIOTHH.

Jlexnun

10

J1.1

Buabl u3mepenuii u cpeacts msmepenmii. Bunbl uzmepenuii. Cucrema
eMHUL PU3NYECKUX BEIMYMH BUbI 3TaJIOHOB M CTaHJApTHBIX 0Opa3LOB.
Ennnuns! usmepennst. CBA3b CUCTEM €AMHUL PU3UUECKUX BETHUYHUH.

J1.2

HUcTtopus U pa3Burtue HAHOMETPOJIOTUH. Bo3nukHoBenue
HaHoMmeTpojoruu. Hanomerponorus 3a pyoexom. Ilonoxxenue Poccuu B
chepe Hanonnayctpuu. KoHnenmus pa3BUTHsi HAHOMETPOJIOTHH.

J1.3

OcHOBHBbIE KOHUENUUH HaHOMeTpoJiornu. CBOMCTBA HAHOCTPYKTYP.
OcCoOEeHHOCTH CBOMCTB HAHOCTPYKTYpP: TEPMOAWHAMUYECKHE CBOWCTBA,
CBOICTBA MPOBOJIMMOCTH, MAarHUTHBIE CBOKCTBA.

J1.4

dyHAaMeHTAJIbHbIE SIBJIeHMST B HU3KOPa3MepHBbIX CTPYKTypax.
DJieMeHTbl HH3KOpa3MepHbIX CTPYKTYp. KBaHTOBOe orpaHuveHue.
bamnmuctuyeckuii  TpaHCHOPT — HOcHTENeW 3apsiia. | yHHEIMpPOBaHUE
Hocutenel 3apsma. CruHoBble 3¢ dekThl. CBOOOMHASs MOBEPXHOCTH W
Mex(da3HbIe TPaHUIIBL Ceepxpemietkr. MoJieMpoBaHUE aTOMHBIX
KOH(HUTypaIui.

J1.5

Buabl HanocTpykTyp. OOmMe cBeneHHMs O HaHOPa3MEpPHBIX CTPYKTYpax.
Knaccudukanust ~ HaHOCTpYKTYp 1O  HaHoOa3ucy M TOHOJIOTHH:
HaHOIIOJIYTIPOBOTHUKH; HAHOTIOJIMMEPBI; HaHOOMOMAaTepualibl; QysiepeHsl U
HAHOTPYOKH; HAHOYACTUIbI M HAHOIOPOILIKH; HAHOIOPUCTBIE MaTEpUAIIBI;
CYIPaMOJIEKYIIPHbIE CTPYKTYPbl; KOHCOIUAMPOBAHHbIE HAHOMATEPUAIIBL.

CemuHapbl

10

Cl.1

Buaelr um Meroasl u3mepenuil. Ilorpemnocru u3mepenuit. Turmsl
norpemHocTeid.  AOCOJMIOTHBIE M OTHOCHTENbHBIE  MOTPEUIHOCTH.
Meronuueckue, UHCTPYMEHTAIbHBIE, CTAaTUYECKUE, JTUHAMUYECKHUE,
aJIUTUBHBIC, MYJbTUIUIMKATUBHBIE M HenuHenHble. Ilorpemuoctu B
KOCBEHHBIX U3MEPEHHUAX

Cl.2

DyH1aMeHTATbHbIE SIBJIeHUS] B HU3KOpPa3MepHbIX cTPYKTypax. KBaHtoBoe
OrpPaHUYEHUE. bajumcTuueckuit  TpaHCopT — HOCHTENEH  3apsna.
TynnenupoBanue Hocurenel 3apsiia. CnuHoBbIE 3(D(EKTHI.

Cl3

DJleMeHTbl HHM3KOpa3MepHbIX CTPYKTYp. CB0OOJHAas MOBEPXHOCTb U
MeX(a3Hble TPAHHILIBL CaepxpemieTkd. MopenupoBaHue aTOMHBIX
KOH(UTypaIHid.

Cl4

CTpyKTypbl € KBAHTOBBIM OIPaHHYEHHEM, CO31aBaeMbIM BHELIHHM
1eKTpHYecKUM TmojeM. CTPyKTyphl MeTaJll/IUAJIEKTPHUK/TIOTYIPOBOIHUK.
CTpyKTypHI € pacIIEIUIEHHBIM 3aTBOPOM.

Cl1.5

TpaauuuoHHbIE MeTOAbI (POPMUPOBAHMS ITICHOK. XUMHUUECKOE OCAXKICHUE
u3 ra3oBoil (hazbl. MoNEeKyISIpHO-JIydeBasi SMUTAKCHS. DJIEKTPOXUMHUIECKOE
OCO)XJIEHWE  METAVIOB M  MOJYNPOBOJHUKOB.  DJIEKTPOXUMUYECKOE
OKCHIMPOBAaHHE METAJIOB U MOIYIPOBOIHUKOB.

CamocrosiTeibHas padoTa

18

CP1.1

[IpopaboTka yueOHOTO MaTepHraia JEKIHi

1.25

9




CP1.2

IToaroroBka k ceMruHapam

1.25

CP1.3

[ToaroToBka K pyoexHOMY KOHTPOJIIIO

CP1.4

Jpyrue BuJpl CaMOCTOSTENBHON paboThI

12.5

HUcnbiTaTtesbHoe 000py10BaHUE, CPEICTBA U3MEPEHUI U
H3MepHUTe/IbHbIe YCTAHOBKH, TEXHMYECKHUE CPeICTBA
METPOJIOTHYECKOro o0ecnevyeHnsi MCIBITAHUI U M3MepPeHuil.
IIporpaMmbl 1 METOAUKH BbINOJHEHUS] U3MEPEHUIl U UCTILITAHUI.

Jlexnun

J2.1

HUcnbiTaTteabHoe o0opyaoBaHmue, cpeacTsa H3MepeHun i ]|
H3MepHUTeJIbHbIe YCTAHOBKH, TeXHUYecKHe cpeacTBa
METPOJIOTHYECKOr0 oO0ecredyeHUs] HMCNbITAHUM M H3MepeHuH s
PacTpPOBOil  3JIEKTPOHHOH MHKpockonuu. PactpoBas syekTpoHHAs
mukpockonus (POM) Breicokoro paspemienus. [lomyuenue uzoOpaskeHuit
MeTooM POM 00pa3ioB HaHOpa3MEpHBIX OOBEKTOB (TPOBOMSALIUX U
HEIPOBO/ISIIINX ): HAaHOYACTHUIl  (HAHOMOPOIIKOB),  HAHOCTEP>KHEH,
HAHOBOJIOKOH, HAHOTPYOOK, HAHONPOBOJIOK, HAHOIMCKOB. AHanu3
M300paXeHU C TOJyYeHUEM YHMCIEHHBIX JaHHBIX O pa3Mepax u ¢opme
HAHOOOBEKTOB, CTETICHU UX arJIOMEPUPYEMOCTH.

2.2

HUcnbiTareabHoe o0opynoBaHnme, cpeacTsa H3MepeHu i "
U3MepHUTelbHbIe YCTAHOBKH, TeXHHYeCKHe cpeacTBa
METPOJIOTHYECKOT0 oO0ecneyeHUs] MCNbITAHUI W HM3MEPeHUil IS
NpocBeYNBAKOIIEH 3IJeKTPOHHOH MHKpockonuu. I[IpocBeunBaromas
anekTpoHHas mukpockonus (IIDM) Beicokoro paspemienus. [lomydenue
nzobpaxenuit merogom IIOM 006pa3noB HaHOpa3MEpPHBIX OOBEKTOB:
HaHOYaCTHI] (HAHOIIOPOIIKOB), HAHOCTEP)KHEH, HAHOBOJIOKOH, HAHOTPYOOK,
HAHOINIPOBOJIOK, HAHOJUCKOB. AHaNIW3 H300paXeHUH C MOJydYeHUEM
YHUCJICHHBIX JAHHBIX O pa3Mepax U (opMe HAHOOOBEKTOB, CTENEHH HX
arJIoOMepupyeMOCTH U PacTIpeieICHUH 110 pa3MepaM.

J2.3

IIporpaMmMbl M MeTOAUKH BBINOJHEHMS HM3MepPeHHil M WCNBITAHWM.
MeToaukn NOBEPKH M Mepbl NOBEPKH PACTPOBBIX 3JIEKTPOHHBIX
U3MEpPHUTEJbHBIX MHKPOCKONOB. METOIUKHU OIpeAeaeHUs] TOJIIMHbI
TOHKHUX CJIOEB IOKDPBITHM M Te€TepoCTpyKTyp B auamasoHe 1 - 100 HM c
MCIIOJIb30BAaHUEM CKaHUPYIOLIETO 30HJOBOIO MHUKpOCKOMa. MeToauku
MOBEPKM M MEphl TOBEPKH CKAaHUPYIOIIUX 30HAOBBIX H3MEPHUTEIbHBIX
MHUKPOCKOIIOB. METOIMKYN ONTHYECKON CKAaHUPYIOIEH MUKPOCKOIINHY, B TOM
qucie OJMKHETo MO, C IPOCTPAHCTBEHHBIM pa3pelieHrneM nopsaaka 10 um
B BUMMOM CIIEKTPaJIbHOM Auara3zoHe. MeTOauKN CKaHUPYIOIIEeH 30H10BOM
mukpockornuu (C3M) ans uccinenoBaHUs HAaHOCTPYKTYPHBIX OOBEKTOB U
MaTepuajIoB C HAHOMETPOBBIM Pa3PEUICHHEM B PA3IUYHbBIX PEKUMAX.

2.4

AToMHO-cu10Basi  Mukpockonusi. [lomydenue  uzoOpakeHuit B
KOHTAKTHOM, TIOJYKOHTAaKTHOM U OECKOHTAaKTHOM pEXHUMax aTOMHO
cuioBoil Mukpockonueit. [lonmydenne m3o0pakeHuil B pexxume (Ha3zoBOTro
KoHTpacTa. [lomydeHue wu300pakeHUH B pEKUME MArHUTHBIX MU
JJIEKTPUYECKUX  CUIL. [Tonyuenne  u3o00pakeHUH B peXUME
AIIEKTPOXUMHUYECKOT0 30HJ0BOT0 MUKpockona. [Tomydenne nzo0paxxkeHuii B
peKHMMe TYHHEJIbHOTO MUKPOCKOTIA.

CemuHapbI

o0

C2.1

MeTOIlLI, OCHOBAHHBLIC€ HAa HCIOJb30BAHUM CKAHUPYIOIIUX 30HI0B.
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@usnueckue  OCHOBBL. ~ ATOMHass  MHXXCHEpHUs.  3OHAOBBIE  METOJbI
(opMHpOBaHUS HAHOCTPYKTYP.

Hanosmrorpadus. DJIEKTPOHHO-JTy4eBast sutorpadusi. 30H10Bast
C2.2 | nanomurorpadus. Hanoreuars.CpaBHeHHE HAHOIUTOTPAQHIECKUX METO/IOB. 2
Camoperyaupyomuecsi  npoueccbl. CamocOopka. Camoopranuzanusi B
(2.3 | obbeMHBIX Matepuanax. CamoopraHusauyst mpy sSmurakcu. dopmupoBanue o)
) 1€HOK Jlenrmropa-biiomkerT.
®opMupoBaHHEe W CBOHCTBA HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB.
2.4 | Hopuctbiit kpemuuit. Ilopuctblit oxcux amoMunus. lIOpHCTBIC OKCHIBI )
" | TYroImiaBKuX METaUIOB. YTIIEPOIHBIE HAHOCTPYKTYPHIL.
CamocrosiTeabHas padora 18
CP2.1 | [IpopaboTka yueOHOTO MaTepHraia JEKIIHi 1
CP2.2 | [loaroroBka kK ceMMHapam 1
CP2.3 | IToaroroBka K pyOeKHOMY KOHTPOJIIO 3
CP2.4 | llpyrue Buabpl CaMOCTOSITEIbHON pabOThI 13
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S.

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE CAMOCTOSTEJbHON
PABOTBI CTYJIEHTOB

CamocTtosTenbpHas pa60Ta CTYACHTOB IO AUCHHUIUINHEC obecreunBaeTCs clIeayronmumu y‘IGGHO—
MCTOANYCCKUMU MaTCpUalaMu:

l.
2.

Pabouas nporpamMmma AMCHUIIIINHBL.

[lepeuens yueOHON JTUTEpaTyphl M AOMOJHUTEIBHBIX MAaTEpUAIOB, HEOOXOIUMBIX IS
0CBOCHMA AucuUIUMHbl [Pa3men 7 PaGoueil mporpaMMbl IUCIUTILTHAHB .

[lepeuens pecypcoB cetu «HTEpHET», pEKOMEHIYEMBIX I CAMOCTOSTENIbHON pabOThI
MpU OCBOCHMHM TucuUIUIMHEI [Pa3znen 8 Paboueil mporpaMMbl AUCIUIUIMHBI .
Metoauueckue yka3zaHus A OOy4yarolUUMXcs MO OCBOCHHUIO IUCHUIUIMHBL [Paznen 9
Paboueit nporpaMMbl AUCITUTUINHBI].

[Tepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYECHUU JTUCIUILIUHBI,
BKJII0Yas IEPEYCHb MPOTrPaMMHOT0 obecrieueHus1, THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
1 ipodeccuonanbHbIX 0a3 nanHbIX[Paznen 10 PaGoueli mporpaMMbl TUCIMIUIMHBI |.

CTyneHTsl MOJY4YalOT JOCTYI K YKa3aHHBIM MaTepuajlaM HaduHas C TEPBOTO 3aHATHUS T10
mucourummae, B coorBeTcTBHU ¢ OITOIL.

12



6. ®OHJl OLEHOYHBLIX CPEJACTB JUIsI TPOBEJEHHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALMM CTYJIEHTOB MO
JTUCHUIIMHE

®onnx  omneHouHbix cpenctB (POC) nmnsg TpoBEeIEeHHs] TEKYIIEro KOHTPOJsS |
OPOMEXKXYTOUYHOW aTTECTAllMM OOYdYalOMMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHUEM 3TanoB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHHS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). @OC obecrieynBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yNIbTaTOB 00YUYEeHHUs], 3aMJIAHUPOBAHHBIX JJIs AUCLIUTLIIMHBIL.

®OC BKIIIOYAET B ceO:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM JTarnoB UX (OPMUPOBAHHUS B IPOIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIMCaHUe MOoKa3arejaed U KPUTEPHUEB OLECHUMBAHMS KOMIIETCHLIMM Ha Pa3IMYHBIX 3Talax HUX
dbopMuUpOBaHUs, ONMCAHUE IIKAJl OLICHUBAHHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHWM,
YMEHUH, BIaJieHUH U (WJIN) OIBITA JESITeIBbHOCTH, XapaKTePU3YIOIIUE dTaIbl (POPMUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHHUH,
BIaJCHUA W (WJIM) OMbITa JCATEIbHOCTH, XapaKTEPU3YIOUMX ATarbl (OPMHPOBAHUS
KOMIIETCHIINH.

KoHTpoib ocBoeHUS AUCHMILIMHBI MPOU3BOAUTCA B cOOTBETCTBUM C llonokeHuem o
TEKYIIEM KOHTPOJE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K IaHHOM paboueii mporpaMMe AUCIUILTUHBL
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7. IEPEYEHb VYYEBHOW JIMTEPATYPBI W  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJI51 OCBOEHUA JTUCIIUIIJIMHbI

Jluteparypa

1. Ocnosl HaHotexHozoruu : yaueOnuk / H. T. Ky3nenos, B. M. Hosoropries, B. A. Kabpes,
B. U. Mapronus ; xynoxuuk 1. E. MapeB. — 3-e u3a. — Mocksa : Jlaboparopus 3nanwmid, 2021.
— 400 c. — ISBN 978-5-906828-26-2. — Tekct : »neKTpoHHBIH / JlaHb : 3IEKTPOHHO-
ouomoteunas cuctema. — URL: https://e.lanbook.com/book/176415

2. Pakog, O. I'. Heopranudeckrne HaHOMaTepuamsbl : yaeoHoe mocodue / 3. I'. PakoB. — 3-¢
u3n. — Mockaa : Jlaboparopust 3uanuii, 2020. — 480 c. — ISBN 978-5-00101-741-7. — Teker :
DJIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOIUOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/135513

3. PactpoBas s1ekTpoHHAsT MUKPOCKOIUS JUIsi HAHOTEXHOJIOTUNA. MeTo bl ¥ TPUMEHEHUE :
cOOpHHK Hay4YHBIX Tpya0B / moj pegakuueit Y. XKy, XK. JI. Vanra ; nepeBop ¢ anrnuiickoro C. A.
WBanosa, K. 1. [lomkuna ; xynoxxuuk H. A. HoBak. — 4-e uzn. — Mocksa : Jlaboparopus
3nanuid, 2021. — 601 c. — ISBN 978-5-00101-142-2. — TexkcT : 3aeKTpoHHBbI // JlaHb :
AIeKTPOHHO-O0MOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/166756

4. Hanosnekrponuka: Teopus u npaktuka : yueOnuk / B. E. bopucenko, A. 1. BopoObeBa,
A. JI. laaumiok, E. A. YTkura. — 5-¢ u3a. — Mocksa : Jlaboparopust 3nanuii, 2020. — 369 c.
— ISBN 978-5-00101-732-5. — Tekcrt : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIMOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/151562

Z[OHOJ'IHI/ITCJ'IBHBIC MaTCpUaJIbl

S. I'OCT ISO/TS 80004-1-2017 Hanorexnomoruu. Yacts 1. OCHOBHBIE TEpPMHUHBI U
onpenenenus. Pexxum nocryna: http://docs.cntd.ru/document/1200146934 — 3armn. ¢ skpaHa.

6. I'OCT ISO/TS 80004-2-2017 Hanotexnonoruu. Yacts 2. HaHooObekThl. TepMuHbl U
onpenenenus. Pexxum nocryna: http://docs.cntd.ru/document/556323260 — 3ari. ¢ skpaHa.

1. I'OCT ISO/TS 80004-3-2014 Hanorexnonoruu. Yacts 3. HaHOOOBEKTHI yriepOaHEIE.
Tepmunsl u onpenenenus. Pexum nocryna: http://docs.cntd.ru/document/1200125957 — 3aru. ¢
JKpaHa.

8. I'oCT ISO/TS  80004-4-2016  Hanorexnomoruu. Yacte 4.  Marepuansl
HaHOCTPYKTYPHUPOBaHHbIE. TepMuHbBI U OIpeJIeNIeHusl. Pexum JocTyna:
http://docs.cntd.ru/document/120014 1446 — 3aru. ¢ s3kpaHa.

0. I'OCT ISO/TS 80004-5-2014 Hanorexnomoruu. Yacte 5. Hano-/6uo-unrepdeiic.
Tepmunsl n onpenenenus. Pexxum nocryna: hitp://docs.cntd.ru/document/1200125958 — 3ara. ¢
JKpaHa.

10.  TOCTISO/TS 80004-6-2016 Hanorexnomnoruu. YacTs 6. XapakTepuCTUKH HAHOOOBEKTOB
U MeToAbl uX  omnpeneneHus. TepmuHbl M ompeneneHus.  Pexxum  goctyna:
http://docs.cntd.ru/document/120014 1447 — 3aru. ¢ s3KkpaHa.

11. I'OCT ISO/TS 80004-7-2014 Hauorexuomoruu. Yacte 7. HaHOTEXHOJIIOTHH B MEIUIIMHE.
Tepmunsl n onpenenenus. Pexxum nocryna: http://docs.cntd.ru/document/1200125959 — 3ara. ¢
JKpaHa.

12. I'OCT ISO/TS  80004-8-2016  Hanorexuosmormu. Yacte 8.  IIpomecchr
HAaHOTEXHOJOTUYECKOr0 MPOM3BOACTBA. TepMuUHBI U ompeaeleHus. Pexum gocryna:
http://docs.cntd.ru/document/120014 1448 — 3aru. ¢ s3kpaHa.
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http://docs.cntd.ru/document/1200125958
http://docs.cntd.ru/document/1200141447
http://docs.cntd.ru/document/1200125959
http://docs.cntd.ru/document/1200141448

13. I'OCT P 58038-2017/IEC/TS 80004-9:2017 Hauorexnonornu. Yacte 9.
HaHoTexHOJOrn4YecKre 3JICKTPOTEXHHUSCKUE U3JCIUS W CUCTEMBL. TepMUHBI M OMNpPEICIICHUS.
Pexxum noctyna: http://docs.cntd.ru/document/556323310 — 3arii. ¢ 3KpaHa.

14. I'OCT P 58039-2017/ISO/TS 80004-11:2017 Hanorexuomoruu. Yacte 11. Hanocnoi,
HaHOIIOKPBITHE, HAHOIUICHKA. Tepmunsl u onpeIeIeHUsI. Pexum JIOCTYyTIA:
http://docs.cntd.ru/document/556323251 — 3ari. ¢ 3KpaHa.

15.  TOCT P 57257-2016/1SO/TS 80004-12:2016 Hanorexunonoruu. Yacte 12. KBantoBbie
saBieHus. TepMunsl U onpeaeneHus. Pexxum nocryna: http://docs.cntd.ru/document/1200141432

— 3ary. ¢ ’KpaHa.
16.  TOCT P 57909-2017/ISO/TS 17200:2013 HanorexHnosnoruu. [Toporiku U3 HaHOYACTHII.

OCHOBHbIE  XapaKTepUCTUKH M  METOJbl WX  ompeneneHus.  Pexum  gocryna:
http://docs.cntd.ru/document/1200157504 — 3aru. ¢ skpaHa.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JIA
CAMOCTOATEJBHOU PABOTBI ITPM OCBOEHUHU JTUCIUITIJIMHbI

1. Caiit ynuBepcurera: http:/bmstu.ru

2. Poccuiickast rocygapcTBeHHas OubimoTeka. http:// www.rsl.ru.

3. TocynapcTBenHas myOIndHasi HAydYHO-TeXHUYeckas onbaroreka Poccun. http://www.gpntb.ru.
4. bu6bnmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

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

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

7. DneKTpoHHO-OMOIMOTEeUHas cucTeMa u3aarenberBa «Jlanby http://e.lanbook.com.

8.  DnekTpoHHO-OMONMOTEYHass  cucTeMa  «YHHUBEpCHUTETCKas  OuOIMOTeKa  OHJANH»
http://biblioclub.ru.

9. DnexTponHo-0ubMMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

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

11. LlentpanbHas 6ubmmoreka 00pa3oBaTeNIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Enqunas xomnekuus g poBbiXx 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3pgatensctBa MI'TY um. H.O. baymana https://bmstu.press/
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9. METOJIMYECKHE VYKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynass k pabore, KaXObld CTYyIEHT [OJDKEH TNPUHUMATh BO BHHMAaHUE
HIDKECIIEYIOLINE OJIOKEHMSL.

JlucuMiiimHa 1MocTpoeHa Mo MOJYJIbHOMY NPUHLUITY, KaKIAbIH MOJYJb IPEICTaBIISIET
cO0OH JIOTHYECKH 3aBEPILEHHBIN pa3/ies AUCHUILIMHGI. JJuciuIiMHa 1e1uTces Ha JBa MOYJIs.

Ha mepBoM 3aHSATHHM CTyIEHT MNoJy4daeT MH(OPMAIMIO IS JIOCTyNa K KOMIUIEKCY
METOAMYECKUX MaTEpPHAJIOB MO JUCLUIUIMHE.

JleKuMoOHHBIE 3aHATHS TOCBSIIEHB PACCMOTPEHUIO KIIIOUEBbIX, 0a30BBIX IOJIOKEHUI
Kypca 1 pa3bACHEHHIO Y4€OHbIX 3aJJaHUH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO IIPOPAOOTKY.

CemuHapbl MPOBOIATCS Ui 3aKPEIVICHUS YCBOGHHOW HMH(OpMaIy, MpUOOpEeTeHHS
HaBBIKOB €€ IPUMEHEHMs JJIs pelleHUs MPaKTHUYeCKUX 3a7ady B MpeIMEeTHOM oOnactu
JUCLUIUIAHBI.

IIpakTHyeckas MOAroTOBKA MPHU pealn3alud y4eOHON JUCHUIUIMHBI OPraHU3yeTCsl MyTeM
NPOBEICHUSI CEMHUHAPOB, TNPAKTHYECKUX 3aHATUH, MPAKTHKYMOB, JaOOpaTOPHBIX paboOT H
UHIUBUAYAJIBHBIX ~ M(WIM) TPYNIOBBIX  KOHCYJIbTAllMi, IpelycMaTpUBAIOUIMX  ydacTue
oOyyaroluxcsi B BBIIOJHEHUU OTHCJIBHBIX JJIEMEHTOB paboT, CBA3aHHBIX € Oyayuiei
npodeCcCHOHATIBHOMN 1€ TeIbHOCTBIO.

[IpakTnueckasi HOArOTOBKAa MOXKET BKJIHOYATh B C€Osl OTIEJIbHBIE 3aHATHUS JIEKLIIMOHHOTO
TUIIA, KOTOpbIE MPEAyCMaTpPUBAIOT IMepefady ydeOHOHM uHpOpMauuu 0O0ydarolumcs,
HEOOXOOUMOW I IOCJEAYIOLIEro  BBIIOJHEHUS  paboT, CBA3aHHBIX C  Oy;ymei
npodeCcCHOHATIBHOMN 1€ TeIbHOCTBIO.

CamocrosiTesibHasE padora CTYJIEHTOB BKJIOYACT CIEAYIOLIUME BUJBL: IpopaboTKa
y4eOHOro MarepHaa JEeKIHH, TOJAr0TOBKa K CeMUHapaM, MOATr0TOBKA K pyOeKHOMY KOHTPOJIIO.
PesynbTarsl Bcex BUOB pabOTHI CTYIEHTOB (POPMUPYIOTCSA B BUJE JIUUYHOTO PEUTHUHTa, KOTOPBIN
YUUTBIBAETCS HA MPOMEXYTOUHOH arrecTaunu. CamocTosTeNbHas paboTa MpeIycMaTpUBaeT He
TOJIBKO TIPOpabOTKy MaTepuasoB JIEKIHMHI, HO U UX pacIIMpeHHE B pe3yibTaTe MOUCKa, aHAIIN3a,
CTPYKTYPUPOBAHUS M MPEACTABICHUS B KOMIIAKTHOM BHJIE COBPEMEHHOM MH(pOpMAaIUU U3 BCEX
BO3MO>KHBIX HCTOUYHUKOB.

Texymmii KOHTPOJIb TPOBOAWUTCA B TEYEHHE KaXJOrO0 MOIYJS, €ro MTOTOBBIE
pe3yJbTaThl CKIIAABIBAIOTCS U3 OLEHOK I10 CJIEIYIOIINM BUJaM KOHTPOJIbHBIX MEPOIPUSTUMI:

- PyOexHbIi KOHTPOJIb.

OcBoeHME AMCUMIIMHBI M €€ YCHEIIHOE 3aBeplIeHUWE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PEryssipHOl paboTe BO BpeMsl ceMecTpa U IUIaHOMEPHOM
IPOXOXKACHUN TEKyIIero KoHTpoisid. HabpaTe pedTHHT MO BCeM MOAYNSM B Ka)XJIOM CEMECTpE,
OPOMTH MO KaXIOMy MOAYIIO IUIAHOBBIE KOHTPOJIBHBIE MEpONPUATUS B  TEUEHHE
9K3aMEHAIlMOHHOHN CECCHH HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JIOJDKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEPONPUSITHSL.

IIpoMeskyTouHast aTTecTALMUS IO JUCUUIUIMHE IPOXOAUT B OopMe 3ayera.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBIIOJHUBIINN BCE MPElyCMOTPEHHbIE YUeOHBIM TJIAHOM 3aJ[aHUs U CIIaBIINN
BCE KOHTPOJIbHBIE MEPONPUSTHS, MOJy4aeT UTOTOBYIO OLEHKY MO JUCIHUIUIMHE 33 CEMECTp B
COOTBETCTBUH CO IIKAJION:

PeiiTuHr OneHka Ha 3a4eTe
85-100 3auTeHo
71 -84 3auTeHo
60— 70 3a4TeHo
0-59 He 3aureno

OneHuBaHue IUCHMILUIMHBL BEAETCAd B COOTBETCTBMM ¢ [lonokeHneM O TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM arTectanuu ctyaeHToB MI'TY um. H.O. baymana.

17



10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJb3YEMbBIX
I1PU N3YYEHUU ANCHUITVINHBI, BKJIIOYASA ITEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopmannoHHble TEXHOJIOTHM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, PabO4YMM MpOrpaMMaM JUCHUIUIMH (MOIyJei),
porpaMMaM MPaKTHUK, IEKTPOHHBIM y4EOHBIM H3JAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuYuX Mporpammax IUCIHHILIMH (MOIYJEH), mporpaMmax MpaKkTHK,
dbopMupoOBaHUE 3IEKTPOHHOTO MOPT(HOINO 00YydarOIIerocs, B TOM YUCJIe COXpaHEeHHE ero padoT
U OLEHOK 3a 3Tu paboTsl. llpemycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MpENoJaBaTesieil MOCPEACTBOM TEXHOJOTUH U CIYyXO 10
NEPEChUIKE U TOJTYYCHHUIO JIEKTPOHHBIX COOOIICHUH MEXIY IMOJB30BATEISIMH KOMITBIOTEPHOM
cetu HTEpHET.

— DnekTpoHHas nmoyra npenoaasareins: udalov@mgul.ac.ru;

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

IIporpammHoe odecneyenue:

— LibreOffice

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

- WNudopmannonno-npasosas cucrema «I'apant» http://www.garant.ru;
- NupopmannonHo-npasosas cuctema «Koncynprant [Lmtoc» http:// www.consultant.ru.

IIpodeccnonanbubie 0a3b1 JAHHBIX:

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

- [Topran mammHocTpoenus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIAA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneueHus JUCIHUITIINHBI

Ne,

wn Bua zansarui Bua v HaumMeHoOBaHUE 000PY1OBAHUSA

1 | Jlekuunm CHEeIHAILHO 000PYIOBAHHBIE AYAUTOPHH C
MYJIbTHMEIHUHHBIMHA CPEICTBAMH, CPEIICTBAMHU
3BYKOBOCIIPOM3BEICHUS U IMCIOIIIMMHU BBIXOJ B CE€Th
WHuTepHeT; moMeneHus AJIsl IPOBEICHHS 8y TUTOPHBIX
3aHTHIA, 000pyIOBaHHBIC YUeOHOW MEOECIbIO; aAYAUTOPHH
OCHAIIIEHHBIE KOMITBIOTEPAaMH C JOCTYIOM K 0a3am
JAHHBIX U ceTU VHTEepHET; CTyIUH; KOMITBIOTEPHBIC
KJIACCHI.

2 | CemuHapsl CrenuagbHO 000PYIOBAHHBIC aAYAUTOPUU C
MYJIbTUMEIUHHBIMU CPECTBAMH, CPEICTBAMU
3BYKOBOCIIPOU3BECHUS U UMEIOIIUMHU BBIXOJI B CE€Th
WuTepHeT; momenieHus A TPOBEICHUS ayAUTOPHBIX
3aHATUH, 000pyAOBaHHBIC YUeOHON MEOEIbIO; ayAUTOPUHN
OCHAII[CHHBIE KOMIIBIOTEPAMU C IOCTYIIOM K 06a3am
JTAHHBIX U ceTu HTepHET; CTyIMn; KOMIIBIOTEPHBIC
KJIACCHI.

3 | CamocrosTenbHast pabora | Oubnmoreka, mMeroniast pabouue MecTa Ui CTYACHTOB;
BBICTABOYHBIC 3aJIbI; ayAUTOPHH, OCHAIIICHHBIC
KOMIIBIOTEPAMHU C IOCTYNOM K ceTu MHTepHer.
ConMoKyIbTYpHOE MPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIINNOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepxx/eHa Ha 3acejaHiU Kadezpsl K2
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ITpotokos Ne 8 o1 16.04.2024 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

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

JIuTeparypa 110 AUCLUIVIVHE:
1. OcHoBeI HaHOTexHOMoruM : yueOHUK / H. T. Ky3HuetjoB, B. M. HoBotopiies, B. A. XKabpes, B. 1.
MapromvH ; xynoxauk . E. MapeB. — 3-e u3a. — Mockea : Jlaboparopusi 3Hanui, 2021. — 400 c. —
ISBN 978-5-906828-26-2. — TeKCT : 371eKTpOHHBIM // JIaHb : 3/1eKTPOHHO-0MO/THOTeUHast CUCTeMa. —
URL.: https://e.lanbook.com/book/176415
2. Pakos, O. I'. Heopranuueckue HaHOMaTepHaJbl : yuebHoe ocobue / O. I. PakoB. — 3-e u3g. —
Mockega : JTaboparopus 3HaHu#, 2020. — 480 c. — ISBN 978-5-00101-741-7. — TeKCT : 371eKTPOHHBI //
JlaHb : anekTpoHHO-6MbMMoTeuHas cuctema. — URL: https://e.Janbook.com/book/135513
3. PacTpoBasi 21eKTpOHHasi MUKPOCKOIMS JIs1 HAHOTeXHOJIOTUH. MeTo/ibl ¥ IpUMeHeHue : COOpPHUK
Hay4HbIX TPYZ0B / nof, peaakuueid Y. XKy, K. JI. Yanra ; nepeBo, ¢ anrnuiickoro C. A. MiBaHoga, K. U.
HNomkuHa ; xynoxauk H. A. HoBak. — 4-e n3g. — Mocksa : Jlabopatopusi 3Hanmii, 2021. — 601 c. —
ISBN 978-5-00101-142-2. — TekcT : 3/1eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MO/IMOTeUHast cucTeMa. —
URL.: https://e.lanbook.com/book/166756
4. HaHO3/1eKTPOHUKA: TeopHsi U TpakTuKa : yueoHuk / B. E. bopucenko, A. 1. BopobbeBa, A. JI.
Haawmok, E. A. YTkuHa. — 5-e u3n. — Mockea : Jlaboparopusi 3Hanui, 2020. — 369 c. — ISBN
978-5-00101-732-5. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 3/1IeKTPOHHO-0MOMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/151562

2). I1.10. IEPEYEHD MH®OPMAI[IOHHBIX TEXHOJIOT MIA, MUICIIO/Tb3YEMBIX
PV U3YYEHWU JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOT'O
OBECHEYEHNSA 1 TH®OPMAIIVIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJAKIAM:

10. ITepeueHs HH(POPMAIUOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCIHUIIAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM H
npodeccCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- LibreOffice

- Mathcad

- OpenOffice
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