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Pabouas mporpamma nucuuruinHbl (Monyins) «KommobpioTepHoe MOAENUpOBaHUE B
AIIGKTPOHUKE» MPEAHA3HAUYCHA IS MPEToJaBaHus MarucTpaHTaM OYHOW (OpMbI OOyUYEHUS IO
HamnpasyieHuto noarotoBku 11.03.01 Pagnorexnuka B 4 cemectpe 2 Kypca.

PaGowas mporpamma cocraBieHa C y4eToM (eAepaJbHOrO  TOCYAapCTBEHHOTO
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1. Heas 1 321241 0CBOECHUS] TUCHHUILJIMHBI (MOYJIs1)

Heabio OCBOEHHUA AUCHUILINHBI SIBJIETCS
M3YYCHUEMETOI0BUAIITOPUTMOBKOMITBIOTEPHOT OMOISTHPOBAHUSTIPOIIECCOBIIISPEIICHUSO0ICHH
YKEHEPHBIX, KOHCTPYKTOPCKUXUTEXHOJIOTUYECKUX3a/1ay.

OcHOBHBIE 321a4H JUCUUILUIUHBI:

[103HaKOMUTBCACOCOOEHHOCTIMUKOMITBIOTEPHOTOMO/IETUPOBAHUSATEXHUYECKMX OO BEKTOB
HAaMUKPO-, MaKpO- UMETAYPOBHSIX;

— OBJa1IeTBMETOJAMUKOMITBIOTEPHOTOMOAETMPOBaHUsANpo1ieccoBBPOC.

N3ydyeHne MUCHUIIMHBI HAIIPABJICHO HA MOATOTOBKY CIICIHUATIMCTOB, CIIOCOOHBIX PEIIaTh
npo0sieMbl, BO3HUKAIOIIME MPHU OSKCIUTyaTalldd W3AENTUN SJIEKTPOHHOW TEXHUKU C YUETOM
obmactu, THMOB W 3amad NPoPECCHOHAILHON  JEATEIBHOCTH B  COOTBETCTBHH  C
npodeccuoHaNbHBIMU CTaHAAPTAMMU:

- 06.005 «CnenuanucT Mo HSKCIUTyaTallid PaguO3JIEKTPOHHBIX CPEACTB (MHXKEHEp-
AJIEKTPOHMK)», YTBEP)KIEHHBIM NpUKa3oM MuHucTEpcTBa TpyAa W COLUAIBHOM 3aIMThI
Poccutickoit @enepannu ot 31 urons 2019 roga N 540n (3apeructpupoBan B Muntocte PD 28
asrycra 2019 roaa, peructpaunonssiii N 55756).

- 40.058 «MmxeHep - TEXHOJOr MO TMPOU3BOJACTBY H3JEIHI MHUKPOIIEKTPOHUKUY,
VTBEpXKACHHBIA TMpHKa3oM MuUHUCTEpCTBA TpyAda M COLMaIbHOW 3amuThl Poccuiickoit
®enepannn ot 03.07.2019 r. Ne 480n (3apeructpupoBan Muntocrom Poccum 29.07.2019 1. Neo
55439).

2. Mecrto aucuumimnsl (Moay.as) B crpykrype OIIOII BO
Huctunnuna BmovyeHa B b1.B.J1B.03.02 yueOGHOro 1utaHa mo HanpaBJIeHUIO MOATOTOBKHI
BO 11.03.01PaguoTexaukanpoduib: «HTErpupOBaHHBIE CUCTEMbBI OE30ITACHOCTH.
[Ipu ocBOCHMM TUCHUIUIMHBI 00Y4AIOIIUNCA CMOKET YaCTUYHO IPOAEMOHCTPUPOBATD

cnenyomue 00001eHHbie TpyaoBbie PyHkuu (OTD):

— JKcmayaTanusi paaModieKTPOHHON amnapartypbl (mpodeccHoHaNbHBIM cTaHAapT
06.005«CnenuanucT Mo 3KCIUTyaTallMd PaJuo3JIeKTPOHHBIX CPEACTB (MHKEHEP-3JIEKTPOHUK)Y,
koA B, ypoBenb kBanu¢pukanuu - S);

— Pa3pa0oTrka eIMHUYHBIX TEXHOJOrHYEeCKHX MPOLECCOB U PeKOMEeHIAUMi 10
YCTPAHEHHI0 MU TpeayNpe:kIeHUI0 Opaka B NPOU3BOACTBE H3JeJMii MHMKPOIJIEKTPOHUKH
(mpoceccronanbublii ctangapt 40.058 «MHxeHep - TEXHOJOr MO MPOU3BOJACTBY H3JEIUMN
MUKPO3JIEKTPOHUKIW», KOJI B, ypoBeHb kBanudukanuu - 6).

Metoapl M CpelacTBa, MCIONB3YyEMbIE INPU M3ydeHUHM aucuuIuIMHbl «KommbroTepHoe
MOJICJIUPOBAHKE B JIEKTPOHUKE» UMEIOT KaK CaMOCTOSTEIIbHOE 3HAUYEHHUE, TAK U UCIOJIb3YIOTCS
B [IapAJUIEIIBHO U3y4aeMbIX IUCLHUIUIMHAX.

JucuumninuHa Oa3upyercss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYACHTaMU MpuU
U3y4yeHUM JMCUUIUIMH: Matematudeckuil aHanus; JuddepeHunanbHple UM HHTErpajbHbIE
ypaBHEHHUS; DIIEKTPOHUKA; MaTepuanbl 1 KOMIOHEHTHI 3JIEKTPOHHBIX CPE/CTB.

3. TpebdoBanusi K pe3yJibTaTaM 0CBOEHUS AMCHUIJIMHBI (MOIYJIs1)

[Ipouiecc u3yueHne TUCIUILIMHBI HAMpaBlieH Ha (JOPMUPOBAHHE DIIEMEHTOB CIIEIYIOIINX
komnereHmii B cootBerctBuM ¢ ®I'OC BO wum OIIOII BO no ngaHHOMY HalpaBJICHUIO
IMOJITOTOBKH:

a) npogeccnoHanbHbIX komMnerenuui (ITK):

— crmoco0eH MPOBOUTH aHATU3 MPUYNH Opaka MpHU W3TOTOBICHUH W3JIETHI MUKPOIIEKTPOHUKU
Y JlaBaTh PEKOMEHAIMH 10 UX ycTpaHeHuto U npeaynpexaeHuto (IIKC-3).

Koa n HauMeHOBaHUE HHAUKATOPA T0CTHKEHNUSI KOMIIETEH MU
— [IKC-b.3.1 BrisBnsieT TexHonornueckue GakTopbl BHI3BIBAIONINE MOTPEITHOCTH U3TOTOBICHHS
W3JIeTTNH MAKPOIJICKTPOHHKH.

— TIKC-b.3.2 Jlaer mnpennokeHus MO JUKBUAANMU Opaka B MPOU3BOJCTBE H3JIEIHIA
MHUKPOIJIEKTPOHHKH.



—IIKC-b.3.3. IIpeqnaraet BHECEHHE U3MEHEHUN B TEXIIPOLIECC.

B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYIEHT OJKEH:

3HATH:TPEOOBAaHUS  TEXHWYECKUX  PErJIaMEHTOB  Ha  BBIIYCKaeMble  W3JENUs
MHUKPO3JIEKTPOHUKHU; TEXHOIOTUYECKHE (DAKTOPBI, BBI3BIBAIOLIME IOTPEIIHOCTH H3TOTOBJICHUS
U3JIEIMA  MUKPODJIEKTPOHUKU;METO/Abl  OLEHKUM IMPUTOJHOCTH M BOCHPOM3BOAUMOCTH
TEXHOJIOTUYECKUX MTPOLIECCOB MMPOU3BOJCTBA U3CINN MUKPOIJIEKTPOHUKH;

YMeTb:HCIIOJIb30BaTh CTaHJAPTHBIE KOMITBIOTEPHBIE TIPOTPaMMBI It OOpabOTKU
CTAaTUCTUUYECKUX JAHHBIX;ONPENENIATh IPUYUHBl OTKJIOHEHUS MMapaMeTpOB TOTOBOIO M3JENUs OT
3a/laHHbIX;aHAIM3UPOBATh IPEAJIOKEHUS 110 U3MEHEHHUSM B TEXHOJOTMYECKHX Ipoleccax U
NPEIYIPEXICHUIO U JTUKBUAALUU OpaKka B IPOM3BOJICTBE U3/EIUNA MUKPOIEKTPOHUKH;

BJIaJ1eTh:CTaTUCTUUYECKUM aHAJIU30M [1apaMeTpoB TEXHOJIOTMYECKHUX
OIEpaLUii;BbISIBICHUEM U YCTPaHEHHEM IPUYMH OTKJIOHEHMS IapaMeTpOB TEXHOJIOIMYECKHX
orepanuil OT 3aJJaHHbIX;BHECEHUEM N3MEHEHUN B TEXHOJIOIMUYECKYIO TOKYMEHTALIHIO.

4. CopepxaHue U CTPYKTYpPa JTUCHHUILINHBI (MOLYJIs1)
B Tabnuue 1 npuBoauTCs omMcaHue COAEP>KaHUSl AUCUUIUIMHBI, CTPYKTYPUPOBAHHOE TIO
paszenaM, ¢ yKa3aHHEM IO KaXIOMY pas3zieny (OopMbl TEKYIIErOo KOHTPOJS: BBINOJIHEHUE
npaktruaeckux padot (I1P), komnoksuym (K), rectupoanue (T).

Tabnuma 1
HaumMeHoBaHHne Conep:xanue pa3aena/ TeMbl Kon ®opma
pa3aena KOHTPOJIMPY | TEKYIIero
eMoii KOHTPOJISA
KOMIIeTeHIH
u (W14 ee
YACTH)
1 | Obwue [TpuntUIIBI HUePapXUIHOCTH u | IKC-3 K, T, 1P
ceedeHus nexkomro3unuu. [lapamerpel u (a3zoBbie
omamemamuyec | IEpEMEHHBIE. TpeboBanus K
KUXMOOEJISIX. MaTeMaTU4ecKuM MojensM. Moaenn Ha
MHUKPO-, Makpo- MMETaypOBHE.
MopenupoBanue 3JIEMEHTOB
cucteM.MeTo 1 HAMMEHBIITNX KBAIPaToB.
2 | Ocnogvimooenup | Kommonentuele u  tomonoruyeckue | [IKC-3 K, T, IIP
08aHUsl ypaBHEHUs. AHAJIOTMH KOMITIOHEHTHBIX U
HAMAKpo- TONOJIOTMYECKUX ypaBHEHMI.McTOUHMKH
, MUKDO- (ha3oBbIX TepEMEHHBIX.
umemayposHsax | DOpMUPOBAHNEIKBUBAICHTHBIX  CXEM.
CBsi3u MEXKITY
Pa3HOPOIHBIMUIIOACUCTEMAMHU.
3 | Mooenu [TaccuBHbIC sanementsl. | IIKC-3 K, T, ITP
bazosvixanemer | llomynpoBogHukoBeie  auopabl.IloneBbie
moe POC TPAH3HUCTOPBHI. bunosnspueie
TpaH3UCTOPBL. OnpeeieHre MnapaMeTpoB
MOJIEIIEN. CraTucTuuecKuen
JIETEPMUHUPOBAHHbBIE MOJEIIH.
ABTOMAaTH3aUAONIPEACIICHUS
MapaMeTpPOB.
4 | Mooenuposanue | O6ume  cBenenusa. IIpeoOpazoBanus | [IKC-3 K, T, 1P
Cmamuyeckux TeBennna u Hoprona. ®opmupoBaHue
PeAHCUMOS. moaenu. Meron  Herotona-Padcona.
Monuduxarmm MeToaa Hsrorona-
Padcona.




5 | Mooenuposanue | KommiekcHas gactotHas | [IKC-3 K, T, IIP

84ACMOMHONU XapaKTepUCTHKA. ®opmupoBaHue
obnacmu Mozaenu. MeTonbl peleHus  CHUCTEM
JIMHEHUHBIXYPABHEHUN. IToBbI1IEHNE
7 (HEeKTUBHOCTH aJITOPUTMOB aHAJIN3A.
6 | Mooenuposanue | Metonel 4ymcieHHoro unterpupoBanus. | [IKC-3 K, T, IIP
nepexooHvIX TOYHOCTP  MYCTOMYMBOCTH  METOJOB.
npoyeccos Bri6op mara HMHTErpPUPOBAHUS.

KomOunupoBanHsie anroputMbel. MeTon
MEPEMEHHBIX cOCcTOsiHUSA. HesiBHAas popma
JUHAMUYECKOUMOJIEIH.

CTpykTypa IMCUMILIMHBI (MOXYJIs1)

Tabnuna 2. OOuias Tpy10€MKOCTb JUCLIUILIMHBI coCcTaBisAeT 3 3aueTHbIX enunnul (108 vaca).

Buna padorsl TpynoemMkKocTh, 4achl
4 cemecTp Bcero
OO0masi Tpy10eMKoOCTh (B 4acax) 108 108
KonrakTHasi padora (B yacax): 34 56
Jlexyuonnvie 3anamus (J1) 17 28
Jlabopamopnvie 3anamus (113) 17 28
CamocrosiTesibHast padoTa (B yacax): 65 65
Kypcosas pabora (KP)/ Kypcosoit mpoekt (KIT)
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeTIOB/TEM 65 65
IMoaroroBka M NPOX0:KIeHNE NPOMEKYTOYHOM 9 9
arTecTaumu
Buja npoMeKyTOYHOM aTTeCTAlMHU 3a4er
Tabnuma 3. JIeKImoHHbIC 3aHATHS
Ne /i Tema
1. [TpuHIMIBI HePaApXUYHOCTH U JIeKoMmo3uluu. [lapameTpsl u ¢da3oBbie EpeMEHHBIE.
TpeboBanust kK MaTEMaTUYECKUM MOJIETSIM. MoJienn Ha MUKPO-, Makpo- U METaypOBHE.
MonenrpoBaHu€e 2JEMEHTOB CUCTEM. MeTol HAMMEHBIINX KBAaJpaTOB.
2.
KoMIoHeHTHbIE ¥ TOMOJOTMYECKHE YypaBHEHHUS. AHAJIOIMM KOMIIOHEHTHBIX U
TOIOJIOTUYECKUX ypaBHeHui. MicTounnkn (ha3oBbIX MEPEMEHHBIX.
DopMUPOBAHNEIKBUBATIEHTHBIX cXeM. CBs3M MEXAY pa3HOPOJHBIMUIIOACHCTEMAMHU.
3.
[TaccuBuple 2nemenTsl. [lomympoBonHukoBbie  nuozsl.lloneBbie  TpaH3HCTOPEIL.
bunonspueie Tpanzuctopsl.Onpenenenue mnapameTpoB mojeneid. CTraTucTHUYECKHEn
JETEPMUHUPOBAaHHbIE MOEIN. ABTOMAaTU3alUONPEACIICHUS TapaMETPOB.
4.
Oo6mue cenenus. [IpeoOpasoanust Tesennna u Hoptona. @opMupoBaHue MOJEINH.
Metoxa Hetotona-Pagcona. Mogudukamnuu merona Hetotona-Padcona.
5.
KommiiekcHass 4acroTHas Xxapakrepuctuka. PopmupoBaHne Mojaenn. MeToasl
peleHust cucteM JHHeHHbIXypaBHeHHH. [loBbimeHne 3¢ (eKTUBHOCTH alrOPUTMOB
aHaJIn3a.
6. .
MeTosbl YUCIIEHHOTO MHTETrpUpOBaHUs. TOYHOCTh MYCTOMYMBOCTH METOJOB. BbiOop
mara uHTerpupoBaHus. KomMOuHHMpOBaHHBIE alropuTMbl. MeTol MEepPEeMEHHBIX
coctosiHusi. HesiBHast popma AMHAMUYECKOMMOAEIH.




Tabnuua 4. [IpakTuueckue 3aHsATHS

Ne i/ Tema
1 Monenu 6a30BbeIx3emenToB POC
) MopenupoBaHUECTATUYECKUX PEKUMOB
3 MopenupoBaHre BUaCTOTHOM 00IacTu

4 MonennpoBaHUENIEPEXOJHBIX IPOLIECCOB

Tabnuna 5. CaMOCTOSITEIbHOE U3yUEHUE Pa3IeIOB TUCIUILIUHBI

Ne i/ Bonpockl, BLIHOCMMbIE HA CAMOCTOSITEJIbHOE U3Yy4YeHH e

1 Otanel U acnektbinpoekTupoBanus PIC,oxBaTeiBaembiecoBpeMeHHbIMU CAIIP, nux
" | MHTETpaIUs B €AUHBIAIUKI TPOCKTHPOBAHHUS.

OCHOBHBIEPA3HOBUAHOCTH MoeneidnemenToB POC.

Meroas! CUMYISILTUUAIEKTPUYECKUX LETIE UCTPYKTYP

CuHTe3 n OINITUMU3AIUAIICKTPUICCKHUX Heneum HCTPYKTYD

PaC‘-IGTHO-3KCH€pI/IMeHTaJII)HI)I€MCTOIH>I HpOGKTI/IpOBaHI/ISI.I/IHTCFpI/IpOBaHHBIGCI/ICTCMBI
MOACIIMPOBAHUAN H3MCpCHI/Iﬁ

A E R

5. OueHovHbIe MaTePHAJIBbI I TEKYIIEro U py0e:KHOr0 KOHTPOJIsSI YCIIeBAEMOCTH U
NMPOMeKYTOUYHOI aTTeCTAlNU
5.1. Konnokeuym
B cemectpe mpoBOASTCS TpU KOJUIOKBHYMa, KOTOpBIE OIIEHMBAIOTCS MO 8 OayljioB

KaKJIBIM.

Bonpocsl, BBIHOCHMbIE HA KOJLJIOKBHYM
(koumponupyemoie komnemenuyuu-I1KC-3)
Ilepevit Konnokeuym
[TpuHIMIIBL MepapXUYHOCTH W JeKOMITO3uIMH. [lapameTpsl U (a3oBble IEepeMeHHBIE.
TpeboBaHust K MaTeMaTHYeCKMM MoJensM. Mojenu Ha MHKPO-, Makpo- M METaypOBHE.
MogenupoBaHie 3JIEMEHTOB CcHUCTeM. MeToJ HauMeHbIIUX KBaapaToB.KOMIOHEHTHBIE W
TOTOJIOTUYECKHE ypaBHEHHS. Amnanoruu KOMITOHEHTHBIX u TOIOJIOTUYECKUX
ypaBHeHHA. VicTouHnKH (Da30BBIX TiepeMeHHBIX. DOpMHUPOBAaHMEIKBUBAJICHTHBIX cXeM. CBs3n
MEXy Pa3HOPOJAHBIMUIIOICUCTEMAMH.

Bmopou konnokeuym
[TaccuBuble  snmemMeHThl.  IlomynmpoBomHukoBble — nuoAblIloneBbie  TPaH3UCTOPBI.
bunonsapueie  Tpansuctopel.OmnpeneneHue — napamerpoB  mozeneid.  CTaTUCTHUYECKHEH
JNEeTePMUHUPOBAHHbIE MOJETU. ABTOMaTH3aLUsSONpeaAeNeHusT napaMeTpoB.O0IIre CBEACHHUS.
[TpeoOpaszoBanust Tesenuna u Hoprona. @opmupoBanue moxaenn. Meroa Heiotona-Padcona.
Monudukanuu merona Hetorona-Padceona.

Tpemuit Konnokeuym
KomMmmiekcHas yactoTHas xapakTtepuctuka. @opMupoBaHue MoAesnnd. MeTonabl peleHus
cucteM JuHeHHbIXypaBHeHUH. [loBbimenne 3¢dekTUBHOCTH aNropuTMOB aHanu3za.MeToms
YHUCJICHHOTO  WHTETrpUpOBaHUSA. TOYHOCTH  WYCTOWYMBOCTH  METOJOB. BpiGop  miara
uHTerpupoBanusi. KoMOuHMpoBaHHbIE anropuTMbl. MeToj mepeMeHHbIX cocTosHus. HesBHas
dopma TMHAMUYECKOHMOIEIH.




Pexomenoauuu npu no02omogke K KOJ10KGUyMy
e 1popadoTaTh KOHCHEKTHI JEKIUI MO0 BOIPOCaM KOJUIOKBUYMa;
® [IPOYUTATH OCHOBHYIO U JOMOJIHUTEIBHYIO TUTEPATYPY, PEKOMEHI0BAHHYIO 110
M3y4aeMbIM BOIIPOCaM;
® OTBETUTH Ha BOMPOCHI KOJIJIOKBUYMA;
® [IpU 3aTPyIHEHUSX, TPOKOHCYIBTUPOBATHCS C MPEINOIaBATEIEM.

Kpumepuu oyenusanus

B OTBCTAax Ha BOIIPOCHL

B OTBETE Ha BOMPOC

ero, JIOITyCKast
HEKOTOpBIE
HETOYHOCTHU B

OTBCTC Ha BOIIPOC

Onenka
HEy/0BJIETBOPHUTEJIBHO | Y/IO0BJETBOPUTEJbHO XO0po1o OTJIMYHO
2 faqaa 4 6asu1a 6 6as110B 8 6aJ10B
CrynenTtHe 3HaeT | CtyaeHT noBepxHOCTHO | CtyneHT xopouwo | CTyJeHT B MOJHOM
3HAYUTENbHOM  4YacTH | 3HAeT BOIPOCHI | 3HAET  Marepuai, | oobeme 3HaeT
BOIIPOCOB,  JIOIYCKA€T | KOJUIOKBUYMA, rpaMOTHO U MO | MaTepual,
CYIIECTBEHHbIE OMIMOKHU | JOMYCKAaeT HETOYHOCTH | CYLIECTBY M3Jaraer | rpaMOTHO M IO

CYLIECTBY H3JIaraer

€ro, He JOIycKas
CYIIECTBEHHBIX
HETOYHOCTEH B

OTBETE Ha BOINPOC.

5.2

Oo0pa3ubl TeCTOBBIX 3aIaHUM
(koumponupyemwie komnemenuyuu—II1KC-3)

1. MaremaTndeckas MOJACIBb TCXHHUYCCKOI'O o0beKTa Ha MaKpOYpPOBHC IIPEACTABIISCT coboit

CUCTEMY...

ougpepenyuanbHvIx YypasueHull 8 YACMHbLX NPOU3BOOHBIX

KOMNOHEHNIHbIX prIGHeHZ/lZZ

MONON02UHECKUX YPAGHEHUU
KOMNOHEHMHBIX U MONOA02ULECKUX YPAGHEHUU
2. ®a30Boii MepeMEHHOM TUIA TOTEHIIMAJIA SBIIAETCS. ..

INEKMPUUECKULL MOK
pacxoo

Menio6oll NOMoK
oaenenue

3. K BHyTpeHHUM nlapaMeTpaM B OMHCAHUU IEKTPUUECKOTO FreHepaTopa OTHOCUTCS. ..

MOWHOCMb
HazpysKa
KIijq

ouamemp npoeo0a 0OMOMmMKU 8030YrHcOeHUs
4. Dnementom tuna C 1 TETUIOBOM MOACUCTEMBI TEXHUYECKOTO 00BEKTa SBISETCH. .

memnepamypa
meniogou NOMokK

menjioeoe conpomuejileHue

menjloemMKocnib

5. Meton HeroTOHA UCTIONIB3YIOT U1 PELICHUS] YPABHEHHUI. .

JIUHEUHbIX

00bIKHOBEHHBIX OUPPepeHyUanbHbIX
oughghepenyuanvbHbIX 8 YACMHBIX NPOUBOOHBIX

HeAUHeUHbIX

6.K BBIXOIHBIM ITaApaMECTpaM YCHUIIUTECII OTHOCATCA. ..

napamempuvl MpaH3UCmopos




conpomuenenue pe3ucmopa 6 KoA1eKmopHou yenu
eMKOCmb Ha2pY3KU

K03 puyuenm ycunenus

7. MatemaTtuueckas MOJENIb TEXHHYECKOro OObeKTa Ha MHUKPOYPOBHE IpEACTaBIseT COOOii
CHCTEMY...

KOMHOHEHMHbBIX U MONOLO2ULEeCKUX YPAGHEHULL
KOMNOHEHMHbBIX YPAGHEHULL

MONOJI02UYEeCKUX YPABHEHULL

ougpepenyuanvHvIx ypasHeHull 8 YaCMHbBIX NPOU3BOOHBIX
8. ®a30BOM MEPEMEHHOM THUIIA MOTOKA SIBJIACTCH. . .
Hanpsjicenue

oasneHue

memnepamypa

pacxoo

9. DnemenToM THMa R 17151 TEMIIOBOM MOJICUCTEMBI TEXHUYECKOTO OOBEKTA SBIISETCSL. .
memnepamypa

Meni0801 NOMOK

Men0eMKOCHb

mensioeoe conpomueenue

10. Meton IMaycca ncnonb3yroT [uisl pelieHusl ypaBHEHUH. ..
HeNUHeUHbIX

0ObIKHOBEHHBIX OUPPepeHyUanbHbIX
oughghepenyuanbHbIxX 8 YACMHBIX NPOUZBOOHBIX

JNUHEUHBIX

11. K BHEmIHUM napamMeTpam yCUIIMTENS OTHOCSTCS. ..
napamempusi MpaH3UCmopos

conpomuenenue pe3ucmopa 8 KoaieKmopHou yenu

K03 puyuenm ycunenus

eMKOCmb HaA2PY3KU

12. HesiBHBIE MaTeMaTUYECKHE MOJICTH CBSI3bIBAIOT. ..
napamempui (hYyHKYUOHATbL

nopo2osvie napamempol

Monoo2udecKue ypasHeHus

¢gazosvie nepementuvle

13. SIBHBIE MaTeMaTHUUECKUE MOJIETTN CBSA3BIBAIOT. ..
¢@azosvie nepementuvle

Monoo2udecKue ypasHeHus

KOMHNOHEHMHble YPAGHEHUs

napamempbi

14. K BHENIHUM MapaMeTpaM B OMUCAHUU DIEKTPHUUECKOTO TeHepaTopa OTHOCUTCHL. . .
MOWHOCMb

ouamemp npo8ooa 0OMOMKU 8030YIHCOEHUSL

Ky

HazpysKa

15. DnemenTs! THA L 119 TENIIOBON ITOACUCTEMBI TEXHUYECKOIO OOBEKTA. ..
BLIYUCTAIOMCS

9MO menyogvle NOMOKU

9Mo memnepamypul

He Cyujecmsyrom

16. MeToa ceToK UCTIOIB3YIOT JIJISl pEIICHHs] YPaBHEHHIA. ..
JUHEUHBIX

00ObIKHOBEHHBIX OUGhGhepenyuanbHbIX



HeUHEUHbIX

ougpepenyuanbHvIX 8 YACMHBIX NPOUZBOOHBIX

17. K BHyTpE€HHUM MapaMeTpaM yCUIIUTENS OTHOCSITCS. ..
Ko3¢hhuyuenm ycunenus

memnepamypa cpeovl

eMKOCmb Ha2pY3KU

napamempuvl MpaH3UCmMopos

18. MeTo Tpex 30H UCTOIb3YETCS JIA. ..

coCmMasnenus KOMNOHEHMHBIX U MONON0SUYECKUX YPAGHEHU
Gopmuposarnusi mooenu

peuieHus TUHeUHbIX YPAGHeHUll

aA8MOMAMUYECK020 8blO0PA ula2a YUCIeHHO20 UHMEeZPUPOBAHLSL
19. IIoporoBbIM BBIXOJHBIM IAPAMETPOM SIBIISIETCS. ..
HanpsjiceHue

oasnenue

memnepamypa

MAKCUMANbHAS OONYCMUMAsT memMnepamypa

20. Ha »nemenTtax Ttuma R 1ans 9JEKTPUYECKOM MOACHCTEMBI TEXHHUYECKOTO OOBEKTa
POUCXOIHT. .

ouccunayus suepauu

oughpaxyus

Hakoniexue 3apsaoa

noaapuzayus

MeTtoanyeckue peKOMeHAAMH 110 OAr0TOBKe K TECTUPOBAHUIO

Tectel — 3TO BONpOCH WIM 3aJaHUs, NPEAYCMATPUBAIOIINE KOHKPETHBIM, KpPaTKWH,
YETKMM OTBET HAa MMEIIIHECs J3TaJOHBl OTBETOB. [IpM €aMOCTOATENBHOM HOAIOTOBKE K
TECTUPOBAHUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBACh K TECTUPOBAHMIO, MpopadoTaTh HWHGOPMALMOHHBIN MaTepuan 1o
mucuuiuiiHe. [TpokoHCYynbTHpOBaThCs € TMpenojaBaTeleM 0 BOIPOCY BbIOOpa ydeOHOU
JUTEPaTypBHI;

0) 4eTKO BBISICHHTE BCE YCIIOBMs TECTHPOBAaHUS 3apaHee. 3HaTh, CKOJBKO TECTOB Bam
OyIeT MpensoKeHO, CKOJIbBKO BPEMEHH OTBOJUTCS HAa TECTHPOBAHHE, KAKOBA CHUCTEMa OLIEHKHU
pe3ynbTaToB U T.1.

B) mpuctynas K paboTe C TecTaMH, BHUMATEIbHO W JO KOHLIA MPOYTHTE BOIPOC MU
npejlaraeéMble BapuaHTBl OTBETOB. BriGepute mpaBuiibHBIE (X MOXKET OBITh Heckoibko). Ha
OTJIEIbHOM JIUCTKE OTBETOB BBINUIINTE LUQPpPY Bompoca U OYKBBI, COOTBETCTBYIOIIHE
IIPABWJIBHBIM OTBETaM;

I) B MpOILECCE PEIICHUs >KENaTeIbHO MPUMEHSTh HECKOJIbKO MOJXOJO0B B pEIICHUU
3aJaHusl. OTO TO3BOJISIET MAaKCUMalbHO THOKO ONEpUpOBATh METOJAMU pEIeHHs, HaXOAsd
KQKJIbIM pa3 ONTHMAJIbHBIN BapUaHT.

n) ecid Bbl BeTpeTwin 4ype3BblUaliHO TPYAHBIM A Bac Bompoc, HE TpaTbTe€ MHOIO
BpeMeHH Ha Hero. [lepexoaure k Ipyrum tectaM. BepHUTECh K TpyTHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeIbHO OCTaBbTE BPEMsI JUIsSl IPOBEPKU OTBETOB, YTOOBI M30€KaTh MEXaHUUECKUX
OIINOOK.

Kpurepum oueHnBanus

Onenka
HEYJIOBJICTBOPUTEIHLHO YJIOBJICTBOPUTEIIEHO XOpOIIIOo OTJIMYHO
0 6ammoB 3 famna 4 Ganna 5 OamioB
meHee 50 % mpaBunbHO | 50-70% mpaBunbHO | 71-85% 86-100%
BBINTOJHEHHBIX 3aaHUH. BBITTOJTHEHHBIX TIPaBIIIBHO TIPaBWIIBHO
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3aJaHUMN. BBIMOTHEHHBIX BBITTIOTHEHHBIX
3aJaHuN. 3aJaHul.

5.3. 3apanus nns 1a00paTOPHBIX 3aHATHH
(koumponupyemvie komnemenyuu—IIKC-3)

JIaGopaTopHbIii MPAKTUKYM SBIISETCS BaXKHBIM 3JEMEHTOM OOYydYeHUSs, T.K. NPHUBHBACT
HABBIKM CaMOCTOSITENIbHOM paboThl Ha PazIUYHOM J1a0OPAaTOPHOM OOOPYIOBaHHUHM M YMEHUE
MIOJIb30BATHCS PA3TMYHBIMU TPUOOPAMU I HHCTPYMEHTAMH.

IIpumep munoeou nabopamopHotl pabomwvl — «MaremaT4eckasi UMUTAIIMOHHAS] MOJIETTb
ONTUMAIILHOTO OOHAPYXKHUTEISI U U3MEPUTEN NAIbHOCTH 10 enuy. Llenpro maHHoi paboTh
apnsercss M3ydyeHue MPUHIMIIOB OOHAPYKEHUS PaTUOIOKAIMOHHBIX CUTHAJIOB, 3aBUCUMOCTHU
BEPOSTHOCTH MPABWIBHOTO OOHApPY)KEHHsI CHTHAJAa OT OTHOLICHHS CHTHAJ-IIYM, a TaKxke
M3Yy4E€HHE UMIYJIbCHOTO W3MEPUTENS JAIbHOCTH J0 LEIH U 3aBUCHUMOCTH TOYHOCTH U3MEpPEHUs
JAbHOCTH OT OTHOIICHUS! CUTHAJI-IITYM.

Memoouueckue pekomenoayuu

Brinmonnenue kaxoil 1abopaTopHoit paboThI CKIIAbIBAECTCS U3 CIEAYIOIIMX ITAIOB.
1. CamocrosiTenpbHast MOATOTOBKA CTYAEHTOB K pabore. Ilepen HawaimoM pabOTHI CTYIEHTHI
JOJIKHBI YETKO MPENICTaBIATh cebe 1eNb paboThl, 3HaTh CXEMY, METOJ] U3MEpEHHs, (PU3HUUECKYIO
CYIIHOCTh OXXMJAeMbIX pe3yibTaToB. JloymkeH OBITh IOATOTOBIEH TNPOTOKON H3MEpPEHHH,
coJlepsKalIiil TaOMUIBl s 3alUCH PE3yIbTaTOB U3MEPEHUI U OCHOBHBIE pacyeTHbIE (DOPMYIIBL.
CryneHThl, HE NOJATOTOBUBIIMECS K pabOoTe B COOTBETCTBUM C JTUMH TPEOOBAHUSAMH, K
BBITMIOJTHEHHUIO pabOThI HE JOMYCKAIOTCS.
2. [lpoBeneHue SKCIEPUMEHTA. JTOT ATAIl OCYIIECTBISETCS B COOTBETCTBUU C METOIUYECKUMHU
YKa3aHUSAMH, KOTOPBIE COJIEP’KaTCsl B ONMUCAHUU K Kaxaou pabote. JlabopaTopHble H3MepeHus
Ha CTEHJIE CTYIEHT MOXKET HayaTh TOJBKO TIOCIE COOeceoBaHUS C NpenojaBaTeieM |
MOJIyUYEHHUs COOTBETCTBYIOIIETO jomycka. JlioOble W3MEHEHUss B CXeMe MPOBOIATCS MpH
OTKIIFOYCHUH CXEMBl OT HWCTOYHHMKA HampshKeHUs. Pe3ynmbraTsl HW3MEpeHHsl MPOBEPSIOTCS
Iperno/iaBaTeseM.

[Ipu pabore B mabGoparopuu HEOOXOJWMO CTPOTO BBIMOJHATH BCE MPAaBWJIA TEXHUKH
0€30I1aCHOCTH U YKa3aHUs NpenojaBaTers.
3. CocraBliieHH€ OTYETa O MPOJIeTaHHOM padoTe.

K otuery o BbIOSHEHHOH paboTe MpeabsBIAIOTCS Celylolue TpeOOBaHUS:

OTueT MOHKEH COAep)KaTh HMCUEPIBIBAIONINE JaHHBIE, KaKk O I[edu padoThl, TaK W O
pe3yibTaTax B CIEAYIOIIEeH MOCIeI0BATENbHOCTH:
o 3aJJaHueE;
cXeMa YCTaHOBKH ¥ OTIMCaHUE METOINKN H3MEPEHHIA;
MIEPBUYHBIE SKCIIEPUMEHTAIFHBIC PE3YJIbTATHI 32 IMOAMUCHIO TIPETIOAaBaTeNs;
pe3ynbTaThl 00pabOTKH SKCIIEPUMEHTAIbHBIX IaHHBIX, BKIIOYas rpauKu, TaOIHIIbL;
o01mre BBIBO/IBI O paboTe 1 3aKIII0UYEHUE, O KAUYeCTBE UCCIIETOBAHHBIX MAaTEPHAIIOB.
Tekct ordyera nOMKEH OBITHh HAaMHMCaH AaKKypaTHO W pa30OpUYMBO OT PYKH HIIH
Npe/CTaBiIeH B BUJAE pPACHEuyaTKH, IMOCJIEe KOMIBIOTEPHOH BepcTKH. B o0oux ciydasx TekcT
JOJKEH TIPEeACTaBIATh COOOM JIorMYecKoe H3JI0KEeHHE cyllecTBa Bompoca. Hemomyctumo
npuBezieHne (opmys, Tabuui 0e3 pa3bACHEHMH BceX 00O03HAa4eHWH M cokpamieHui. Otder
JIOJDKEH OBITh MOHATEH ISl KaXKIOTO YUTAIOMIETO 0e3 KaKUX-THOO0 OTOTHUTEIBHBIX BOIIPOCOB Y
COCTaBHTEJeH oTyeTa.
4. Tlocrme mpencTaBieHHs] OTYETa CTYACHT JOJDKEH HMETh, KaKk MHHHUMYM, ITOBEPXHOCTHEIC
3HAHUS 110 KOHTPOJIBHBIM BOIPOCaM K paboTe, UMEIOIUMCS B METOJIUUECKUX YKa3aHUAX, U eMY
BBICTaBJIsIETCs OaJll, KOTOPHIM OIICHEHA JTaHHas JlabopaTtopHas padoTa.

6. IIpomMe:xxyTouHasi aTTecTAUS
(konmponupyemoie komnemenyuu—IIKC-3)
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Cnucok 0CHOBHbBIX 60NPOCOE K 3auemy
B dem cyTh MeTOAa y3710BBIX MOTEHIIMATIOB?
Uro npencrasisieT cob0il MOIEb TMHEWHON IIEKTPUYECKOH 1ern?
UeM oTi4aroTcst IpsMbIE U UTEpallMOHHBIE MeTO bl penieHust CJIAY?
Uto Ha3BIBAIOT pacIMpeHHON MaTpHiel K03()(HUITMESHTOB IPH HEN3BECTHBIX?
B dem cyth meTona ["aycca?
Kak Oyner BBIMIsIIETh paclIMpeHHAas MaTpHlla Ha KaKIOM Iiare ainropurma merona ["aycca mpu
PELIEHUU CUCTEMBI YPaBHEHUN
X1+3X2-X3=3,
X1 —-2Xp+4X3=1,
X1 +3X2+2X3=6.
UTo Takoe BEKTOp HaYaIbHBIX TPUOIHKEHUH?
UYrto Ha3bIBaOT 00J1ACTHIO CXOIMMOCTH UTEPALIMOHHBIX METO10B?
YeMm oTianyaroTcsa MeTOAbI SIkoOu u 3eiinensa?
Uro Takoe Koppensuus, annpoKCUMalysl, HHTEPIIOIALUs?
Uro mpenctaBisioT coO0oi MaTeMaTHMuecKhe MOJeNu dJIeMEeHTOB cuctembl? Kak oHu
dopmupyrorcs?
Yewm onpezensercss TO4HOCTh MOJIETU?
UYro Takoe 00JaCTh a/IeKBaTHOCTH?
TouHOE omHcaHWe HEKOTOPOTO CBOMCTBA TEXHUYECKOTO0 00BEKTa JaeTcs BbipaxkeHueM Y = X2.
KakoBa oOnacth ajgexkBaTHOCTM MareMaruueckod mozenn Y = 2 X — 1 (B oaHOMEpHOM
MPOCTPAHCTBE MEPeMEHHOI X), €Clii TOYHOCTh MOJIEIH JI0JDKHA ObITh He Xyxke 20 %?
B uem cyTh MeTO1a HAMMEHBIINX KBAAPaTOB?
Uto npeacTaBisioT coO0H MOJIENIH JUOIOB M KAKOB CMBICI UX MTapaMeTpoB?
KakoBa npupona nuddysnonnoii u 6appepHoOit eMKOCTH?
Yewm onpeaensercst kodpdunuert Q B moaenu (3.4)?
Uro npencraBisieT co00i MOIENb JUOIHON CXeMbl Ha TIOCTOSTHHOM TOKe?
Kak onpenenuts pabouyro TOUKy anonaa’?
B uem cyTh MeTOZ10B npocThIX uTepauuii 1 HetotoHna - Pagcona?
Yro mpenacTaBiAoT co0oi cTaTMUecKUe MOAEIN OunoisipHoro Tpansucropa? KakoB cMbichn ux
napameTpoB?
B 4em cyTh MeTOZAA Y370BBIX IOTEHIIMAIOB?
Kak ¢popmupytorcs y3ioBble ypaBHEHUS?
Kak MCTOYHMK HaNpsSKEHUs 3aAMEHUTH SKBUBAJIEHTHBIM HCTOYHUKOM TOKA?
B uewm 3akmrouaercs meron Herotona-Padcona mist cucremsl ypaBHEeHUN?
YeMm npumeyaTeneH METO]] IBUXKYIIEHCS 00JIaCTH CXOAUMOCTH?
UTo Ha3BIBAIOT KOMIUIEKCHOW YACTOTHOW XapaKTEPUCTHKOM?
[Touemy mnpu (HOPMUPOBAHUM SKBUBAJCHTHOM CXEMbl MOJEIM IOCTOSHHbIE HCTOYHUKHU
HaANPSDKEHUS 3aMbIKAIOTCS HAKOPOTKO, a TOCTOSTHHBIE UCTOYHUKHU TOKA Pa3MbIKAIOTCs?
3ayeM eIUHMYHBIH MCTOYHMK HAINpPSDKEHUS Ha BXOJIE CXEMBI INpeoOpasyercss B €JMHMYHBIN
HCTOYHMK TOKa?
Kak hopMupyroTcs BEKTOp y3JI0BBIX TOKOB U MaTpHIIa y3JIOBBIX TPOBOJUMOCTEH?
B ueMm oTiinune HeonpeneaeHHON MaTPHIIBI Y3JI0BBIX TPOBOJUMOCTEN OT ONIPENEIEHHOM?
[Touemy maTpuna y3JI0BBIX IPOBOAMMOCTEN INpeacTaBieHa Kak cymma Tpex marpun — YC, YL
nYR?
B uem cyTh METOJI0B UMCIIEHHOTO UHTETPUPOBAHUS !
UYTo oTiMYaeT SIBHBIE U HESIBHBIE METO/IbI UHTEIPUPOBAHUS?
YeMm onpenensercs TOUHOCTh YUCIIEHHOTO MHTETPUPOBAHUS?
Urto otnuuaer ycroitunBoctu cucteMbl O/[Y u Metona yncnenHoro uarerpupoBanust OY?
Kak HaiiTu coOCTBeHHBIE 3HaUeHUsI MaTpHIbI SIkoOu?
UYTo Ha3bIBaIOT MOCTOSIHHBIMU BPEMEHU CUCTEMBI?
Kakue cucreMpl Ha3bIBAIOT KECTKUMU?
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Yem oO0ycioBieHa HEOOXOAMMOCTh  aBTOMATHYECKOrO  BBIOOpa  IIara  YMCIEHHOTO
uHterpupoBanussO/lY npu aHanu3ze nepexoaHbIX MPOLECCOB?

B uem cyTh MeTOna Tpex 30H?

B dem 3akntouaercs meron Pynre — Kyrra — Mepcona?

Kakue ocHOBHBIE ITPOIEAYPHI BKIIOYAET B €051 METOJI KOHEYHBIX Pa3HOCTEN?

Kakue BaxkHble AOMYILEHUS IPUHATHI B TabopaTtopHoil pabote? Kak oHM MOBIUSIIM HA TOYHOCTh
HCJIO)KHOCTh PacueToB?

Kakum 06pa3oM MOKHO MOBBICUTH TOYHOCTh aHaJIM3a MoJIeil BrieuaTHOM rare?

Uewm onpenensieTcs BEIUYMHA L1ara CeTKU?

Bo3MoxHbI 11 Apyrue kpaesbie ycioBus? Kakue?

Memoouueckue pekomenoayuu npu n0020mMoeKe K 3auemy

[ToaroTroBka CTYJEHTOB K 3a4eTy BKIIOYACT MPOPabOTKY JEKIUH, B TCYCHHE CeMecTpa U
HEMOCPEJICTBEHHYI0 MOATOTOBKY B JHH, MPEALISCTBYIOIINE 3a4eTy, BKJIKOYas, KOHEYHO,
MOJATOTOBKY K KOJUIOKBHYMaM, TECTUPOBAHHUIO, BBIMOJTHCHHUIO JaOOPAaTOPHBIX pPabOT W WX
3aIUTY.

JIJ1s1 MOJITOTOBKM K OTBETaM I10 BOMPOCAM K 3a4eTy (OHU BBIJAIOTCA B KOHIIE CEMEeCcTpa)
CTYJEHT JOJKEH HCIIONIb30BaTh HE TOJBKO KypC JIEKIUN, HO U OCHOBHYIO U JIOTIOJHHUTEIHHYIO
JUTEPATYpPy IS BEIpAOOTKHU YMEHUS JaBaTh Pa3BEPHYTHIC OTBETHI HA TOCTABJICHHBIC BOIIPOCHI.

B xozxe moarotoBku K 3aueTy CTYJASHTY HE0OX0AUMO oOpaliath BHUMaHUE HE TOJIBKO Ha
YpOBEHb 3alIOMHUHAHUS, HO U Ha CTENEHb MOHUMAHHS W3y4aeMbIX BOIPOCOB. A 3TO JOCTUTAETCS
HE TMPOCTHIM 3ay4YMBaHHEM, a YCBOCHHEM TMPOYHBIX CHCTEMaTU3UPOBAHHBIX 3HAHUH,
aHAJTUTUYECKUM MblluieHneM. ClenoBaTenbHO, HEMOCPEJACTBEHHAsT TIOJrOTOBKAa K 3a4eTy
JOJKHA B Pa3syMHBIX MPOMOPIUSAX COUETaTh M 3alOMHUHAHWE, W MOHUMAaHHE MPOTPAMMHOIO
MaTepuaia.

Pacnpeoenenue 6annos mexkyuiezo, pyoexcHo20 KOHmMpOasa u IK3amend

Ne Oo6masn 1-1 Touka 2-s1 TOUKA 3 Touka
cymma
1. | Tekyumuii KOHTPOJIb
ITocemenne 3auaTHii 10 3 3 4
OaioB Oamra bamia baiia
BrimonHenue u 3ammuTa 21 7 7 7
71a00paTOpHBIX paboT Oamn 6a/u10B 6au10B 6ayu10B
2. | PyOe:xxHblii KOHTPOJIb
TectupoBanue 15 5 5 5
0amnoB 0ajoB 0aJoB 0aioB
Komnoxsuym 24 8 8 8
Oamna 0aioB 0aioB 0aioB
Hroro 70 23 23 24
0aJL10B oas1a oas1a oas1a

Kpumepuu oyenusanusn

[Ipu ocBoenun gucruruinHbl Gopmupyrotrcs: komneteHIMUIIK-3. Yka3anHas KoMIieTeHIIUS

dbopMuUpyeTCsi B COOTBETCTBUU CO CIICAYIOIIUMU dTAIAMU:

e ¢opMHpOBaHHE W PA3BUTHE TEOPETHUYECKUX 3HAHUH, MPETyCMOTPEHHBIX YKa3aHHBIMU
KOMITETCHIUSAMHU (JICKITMOHHBIC 3aHATHS, CAMOCTOSATENbHAsI paboTa CTYICHTOB);

e TMpuoOpeTeHHe W pa3BUTHE NPAKTHUECKUX YMEHUH, MPETyCMOTPEHHBIX KOMIIETEHIUSIMU
(;mabopatopHbIe pabOTHI, CAMOCTOSITEIbHASI pab0Ta CTYIEHTOB);

® 3aKpeIUIEHHE  TEOPETUYECKUX  3HAHMM, yYMEHUM M  MPAKTUUYECKUX  HABBIKOB,
MPEIyCMOTPEHHBIX KOMMETCHIHSAMHU (1abopaTOpHbIe pabOThI, MPAKTHKH, BBITYCKHAS
KBaM(UKAIMOHHAS paboTa).
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Kpumepuu OUEHKU Kauecmea 0C60eHuUA Oucuunﬂunbl, 3aeepmalomeﬁc;l3auemom

Baunbl
. . | Pesyabrar .
(peiiTHHrOBOIH OCBOCHISE TpebdoBanus K ypoBHIO C(h)OPMHUPOBAHHOCTH KOMIIETEHIU
OLIEHKH)
3auTeHo .
(6e3 OOyyaromuiics OCBOWJI 3HAHUS, YMEHUS U HABBIKK BXOJSIINE
B COCTaB KOMITCTEHITUU:
61-70 MPOUCAYPRL | e 3 crioco6HOCTS MIPOBOJIUTh aHAJIU3 MPUYHH Opaka MpHu
;;ia;z) W3TOTOBIICHUM  M3JCIUNA  MHKPODJICKTPOHHKH U JaBaTh
PEKOMEH/IallMHU M0 UX YCTPAHEHUIO U MPEIyNPEKICHUIO.
OOyuarommiicss mposiBisier kommereHiuioo [1K-3, HO He B
3auTeHo (C | MOJTHOM o0beme BXOJISIINX B ux COCTaB
36-61 npoueaypou | necteuit. O0yyaromuicss MOXET JOMYCTUTh HEKOTOPBIE
caauu HETOYHOCTH, HETpyOble OIUOKU, 3aTPYIHATHCS B U3JIOKEHUU
3a4era) MaTtepuaga, HO MPABWIBHO OTBEYATh Ha 3a/laBacMbic eMY
BOIPOCHI.
menee 36 He Aomymen Komnerenmus ve chopmupoBana
Oamna K 3a4eTy

«3auyTeHO» BBICTaBIAETCS  OOydaroUleMycs, IPOJAEMOHCTPHUPOBABLIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE IPABUIBHOE 3HAHUE IPOrPAMMHOIO Marepuaga M HU3JI0XKHUBLIEMY
OTBET JIOTMYHO, TPaMOTHO, YOEIUTEIbHO, T'OTOBOrO K JajbHEHIIEMY Npo(ecCHOHATBHOMY
coBepuIieHCcTBOBaHUIO. [Ipu oTBeTe oOyuaromuiics MOMKET JOMYCTUTh HEKOTOpPbIE HETOYHOCTH,
HerpyoOble OLIMOKH, 3aTPYAHATHCA B CAMOCTOSTEILHOM M3JIOKEHUHM MaTepuasa, HO IMPaBUIbHO
OTBEUaTh Ha 3a/1aBacMble €My BOIPOCHl, B PE3YJIbTaTe HABOJAILIMX BOIPOCOB C IOMOIIbIO
IpernoiaBaTess UCIPABIATh JOMYILEHHbIE OIIUOKH 1 HETOYHOCTH.

«He 3a4uTeH0» MOXET OBITh BBICTaBJICHO 00ydaroleMycs,, OOHapyKUBILIEMY HEIOJHOE,
HEOCO3HAHHOE 3HaHWE Y4eOHO-NPOrpaMMHOI0 Marepuana, JOMYCKarolleMy rpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO U3JI0KHUTh OTBET HA BONPOC, OTBEYAIOUIEMY HEIPABUIBHO HIIU
HE JAaloUleMy OTBET Ha 3a/JaHHbIE BOMNPOCHL. J[IeMOHCTpUpPYEMbIN YpOBEHb 3HaHM HE MOKET
OBITH IPU3HAH JOCTATOUYHBIM JUIsl MPOPECCUOHANBHON AESITETbHOCTH.

[ToaroroBka CTYJE€HTOB K 3a4eTy BKJIIOYAeT MpopabOTKy JEKIUH, B TEUEHUE CEMeCTpa U
HEIMOCPEACTBEHHYIO IIOATOTOBKY B JIHHM, IPENUIECTBYIOIIME 3a4eTy, BKIIOYass, KOHEYHO,
MOJArOTOBKY K KOJUIOKBUYMaM, TECTUPOBAaHHUIO, BBINOJIHEHHUIO Ja0OpaTOPHBIX pabOT U HX
3aILHUTY.

Jljig mONrOTOBKM K OTBETaM Ha BONPOCHI (OHM BBIAIOTCA B KOHIIE CEMECTpa) CTYAEHT
JIOJDKEH MCIOJIB30BaTh HE TOJIBKO KYypC JEKLHM, HO U OCHOBHYIO U JIONOJHUTEIBHYIO
JUTEpaTypy Ul BBIpaOOTKM YMEHUs JaBaTh pa3BEPHYTHIE OTBETHI HAa TOCTABIECHHBIE BOIPOCHI.

B xo0/1€ MOATOTOBKH K 3a4eTy, CTyJ€HTY HEOOXOJMMO 00paIliaTh BHUMAaHUE HE TOJIBKO Ha
YpOBEHb 3alIOMUHAHMUSI, HO U HA CTETIEHb MOHMMAHUS U3Y4aeMbIX BOIIPOCOB. A 3TO JJOCTUTAETCA
HE IIPOCTHIM 3ay4MBaHUEM, & YCBOCHUEM IIPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUN,
AQHAJIUTUYECKUM MbIUIeHHeM. Clie10BaTeIbHO, HEIOCPEACTBEHHAS ITOATOTOBKA K 3a4ETy
JI0JKHA B Pa3yMHBIX IIPOMNOPLHUAX COUETATh U 3aIIOMUHAHKE, U IOHUMAHUE IIPOrPaMMHOTO
Marepuana.

7. KoHTpoJb KypcoBbIX padoT
Kypcosast paboTta He nmpeycMOTpeHa yueOHbBIM IIJIaHOM.
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8. MeTtoauyeckue MaTepHaJbl, ONpeae/sIioNe Npoue1ypbl OLeHNBAHUS 3HAHUIA,

yMEHHﬁ, HABbIKOB U OIIbITA J€ATCJIBbHOCTH

KpI/ITepI/II/I OLICHKHU Ka4YCCTBAa OCBOCHUA JUCHUILIMHBI IPUBCACHBI B ITPUIIOKCHUHN 2.

Tabnuua 6. Pe3ynbpraTel 0cBOCHHS yU€OHOHN TUCIMITIMHBI, MTOJUIeKAINE TPOBEPKE.

Pe3yabTaTsl OcHOBHBIE MOKA3aTeJIN OLEHKH Pe3yJIbTATOB Bua oueno4Horo
o0y4eHust 00y4eHus MarepuaJjia
(KOMIIeTEeHIINN)
CrnocoGHOCTh 3HaTh:TpeOOBaHUS TEXHUYECKUX peryiaMeHToB | KommokBuym
MPOBOJIUTH AHAJIM3 | HA BBIITYCKAa€Mbl€ HU3JIETUsT MUKPOAIEKTpOHUKH; | TectupoBanue
NpUYMH Opaka IpH | TeXHoJoruuyeckue  (akTopsl,  BhI3bIBaroIIMe | BoimonHeHue
W3TOTOBJICHUU MOTPEUTHOCTH W3TOTOBJICHUS u3JIeNnuid | 1TabopaTopHBIX paboT
U3 JIeHi MUKPO3JIEKTPOHUKH; METO/IbI OLICHKHU
MHUKPO3JIEKTPOHUKH | MPUTOTHOCTH u BOCITPOM3BOJIUMOCTH
u JaBaTh | TEXHOJIOTUYECKUX  TPOIECCOB  MPOU3BOJCTBA
PEKOMEHJIallUM  TI0 | U3JEINI MUKPODJICKTPOHUKH.
UX YCTPAaHEHHUIO M | YMeTh:UCIOJIb30BaTh crangaptasie | KommokBuym
NPEAYNPEXKICHUIO | KOMIBIOTEPHBIE MPOTpaMMbl it 00paboTku | BeimonHenue
(ITIK-3) CTaTUCTUYECKUX JTAHHBIX; OMPEIENSITh MPUUUHBI | JIAOOPATOPHBIX paboT

OTKJIOHCHHSI TapaMeTPOB TOTOBOTO HW3JETHUS OT
3aJaHHbIX; AHAJIM3UPOBATH MPEIJIOKEHUS 10
W3MEHEHUSAM B TEXHOJOTMYECKHX MpOoIeccax M
MpEeNyNpexJACHUI0 W JHUKBUJAIMM Opaka B
MIPOM3BOJICTBE U3/ICTUN MUKPOIJICKTPOHUKH.

Baaaernb:craTucTHUeCKUM aHaJIU30M
[apaMeTpOB TEXHOJOTUYECKHUX onepauuii;
BBISIBJICHUEM u YCTpaHEHHUEM IIPUYMH
OTKJIOHEHHSI  MMApAMETPOB  TEXHOJOTHYECKUX

OHGpElLIPII’I OT 3aJaHHBIX; BHCCCHUCM W3MEHEHUI
B TCXHOJOTHYCCKYIO JOKYMCHTAIUIO.

Konnoksuym
Brinosinenue
J1a00paTOPHBIX padoT

15




9. Y4eOHo-MeTOoAMYECKOE OOecnieYeHue TUCIUILIMHBI (MOYJIs1)

OcHoBHas JInTeparypa

1. KomnbrorepHnoe moaenupoBanue mpoieccoB B POC: YuebHoe nmocobue / Pomanosckuii M. H.
-2016. 101 c.

JonosHUTeIbLHAS JUTEpPaTypa
1. ABroMaru3amusi KOHCTPYKTOPCKOTO M TEXHOJIOTUYECKOTO IPOCKTHPOBAaHUA: YueOHOe
noco6ue / Kuranosa E. @. - 2016. 201 c.
2. KoMmbproTepHbIE TEXHOJOTMHM B HayKe, OOpa30BaHUU U MPOU3BOJCTBE JIICKTPOHHOMN
TexHukH: YueOHoe nocodue / Kpyunnun B. B., Tanosunkuii 10. H., Xomuu C. JI. - 2012. 155 c.
3. ABTOMaTH3aIMs MPOCKTUPOBAHMSI PATUOIICKTPOHHBIX CPEJCTB: yaeOHOE TTocoOue sl By30B/
I'.I". YaBka [u ap.]; pexn.: O.B. Anekcees. - M.: Boicias mkosna, 2000. - 480 c.
4. bopnoBckuit ['.A. ®uszuyeckue OCHOBbI MATEMAaTHYECKOTO MOJCIHUPOBaHUsA: YydyeOHOE
nocobuemis By3oB/ I'.A. bopnoeckmii, A.C. KonapateeB, A.[.P. Yoynepu.- M: Axanemus,
2005. - 315c.

Ilepuoanuyeckue U31aHUA
[lepeuenp nepuoaMuecKUX u3AaHUM, MomydaeMbix Oubnuorexoir KBI'Y, B KOTOpBIX
CTYIICHT MOXKET 03HAKOMHUTBCS C COBPEMEHHBIMH JIOCTH)KEHHUSIMU B 00JIACTH PAIHOTEXHUKH:
o KypHan TexHu4eckon (HU3NKY;
e MUKpO3JIEKTPOHHKA;
e Panmo;
e lI3BecTHs BHICIIMX Y4eOHBIX 3aBeieHn Poccuu. PammosnekTpoHuka.

HNurepHer-pecypcesl
http://lib.kbsu.ru/ — bubnuoreka KbI'Y
https://elibrary.ru/ — Hayunasi anekTpoHHas 6ubmmoreka
http://jre.cplire.ru/ — >xypHai paguo3JeKTPOHUKU
http://shemu.ru/— paguo cxeMmbl U CTaTbH.
http://www.radioliga.com/— xxypHan «PaanomtoOuTens»

10. IIporpammHoOe oGecneyeHHe COBPeMeHHbIX HHPOPMAIIHOHHO-KOMMYHHKAIIMOHHBIX
TeXHOJIOT Ui

1. CryneHTbl MMEIOT JOCTYNl K €IUHOMY 0Opa3oBaTelbHOMY MOpTaly, IJe MOTYT B
OTKPBITOM  JIOCTYII€  IOJIb30BATbCS  pecypcaMu  y4eOHO-METOAMYECKON  JHUTepaTypsl,
ABJSOIIMMUCS pazpaboTkamu Beaymux BY30B Poccun.

2. [1ns peHTHHTOBOrO KOHTPOJISL UCIOJB3YETCSI CUCTEMA KOMITbIOTEPHOTO TECTUPOBAHUS
Ha 0a3e nmporpamMMmHoro odecrneuenus Moodle.

3. Ilpu BbIMOIHEHMH J1a0OPATOPHOTO MPaKTUKyMa CTYIEHTHl B 005S3aTE€IbHOM HOPSIKE
OPOBOJAT 00pabOTKy HKCHEPUMEHTANbHBIX JaHHBIX C MPUMEHEHHEM IPOIPAaMMHBIX CpPel
Microsoft Exell, MathCad.

4. B paMkax obecrieueHus! IPUMEHEHHUS! KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa3oBaTeIbHOM
MpoLEecce MMEIOTCS  CIEeNHUATU3UPOBAHHBIE KOMIBIOTEPHBIX KJlacca C  COBPEMEHHBIM
IpOTrpaMMHBIM 00ecrieYeHHEeM U UMEIOLINM BbIX0Jl B IHTEpHET.
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11. MaTepuajJbHO-TeXHHYeCKOE o0ecnevyeHue TUCIHILINHBI
MarepuanbHO-TEXHUUECKYI0 a3y JUisl MPOBEACHHS 3aHATHH 10 AUCHUUIIIMHE COCTABIISIOT:
° CIICUAJIM3NUPOBAHHAA ayauTopus, HCIIOJIb3yCMas npu MIpOBCACHUHN 3aHSTUN
JIEKIMOHHOTO THUIIA, OCHALICHHAs] MYJIbTUMEIUWHBIM MPOEKTOPOM M KOMIUIEKTOM ammapaTypbl,
MO3BOJIAIONIEH JEMOHCTPUPOBATh TEKCTOBBIE U IpaduyecKue MaTepuabl;

. pabodee MeCTo MpernoJaBaTes;
° paboune MecTa CTYICHTOB.
MynbpTUMeaiTHAS TPE3CHTALIHS, COITPOBOKIAOIAS JICKITUIO, IO3BOJISET MPEIOIaBaTEIIO
AKIIEHTUPOBATh BHUMAHUE CTYICHUECKON ayAUTOPHH HA KIFOYEBBIX BOMPOCAX JICKIIHH.
JucuumirHa obecreyeHa:

. TECTOBBIM MaTepHuajaMu B 3JIEKTPOHHOH oOyuaromieidt cucteme «Moodle» (OTKpBITHIiA
YHHUBEPCUTET);

. KHWKHBIM (DOHIOM OMOIHMOTEKY;

o ANEKTPOHHBIMU BEPCUSIMH JIEKLIUN U YI€OHUKOB.

CryneHTsl UMEIOT AoCTyn uepe3 MHTepHeT NOCTYII K AJIEKTPOHHON 00ydarolel cucreme
«Moodle» (OTKpBITBI YHUBEPCUTET), KOTOpasi MO3BOJIIET pa3MellaTh 3JIEKTPOHHbIE y4eOHbIE
KypChl B CBOOOJIHOM JIOCTYIIE /JIsi CTYJI€HTOB YHUBEPCUTETA.

[Ipn npoBeieHny 3aHATHN JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHI HCIONIB3YFOTCS:
JIUYEH3UOHHOE RPOZPAMMHOE 0DechneueHue uce0000HO PACHPOCMPAHAEMbLE NPOZPAMMDBL:

o Microsoft Office munensus: oroBop Nel35 ot 22.05.2018, moroBop Ne n1-21100 ot
20.09.2017, ceprudurar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, noroop Ne 4/14-08 ot 14.08.2015, morosop
Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot 25.11.2014,
JIOTOBOP Ne0331100002314000077-0003152-01 oT 29.12.2014, JIOTOBOP
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, cepruduxar
ot 18.06.2008, ceptudukar ot 12.10.2007, cepruduxar ot 14.03.2007;

o apxuBatop 7z, Adobe Acrobat Reader numensus: mpemocraBiseTcss OeCIIaTHO Ha
ycioBusx 1o aapecy https://www.adobe.com/ru/legal/terms.html;

. Mozilla  Firefox gmunensus: GPL/LGPL/MPL, Google Chrome nuieH3us:
npenocTaBisieTcss OecIUIaTHO Ha YCIOBHSX JIMIEH3MOHHBIX COIVIAIIEHWH Ha MpPOrpaMMHOE
oOecrieueHue c OTKPBITBIM UCXO/IHBIM KOJIOM o aznpecy
https://code.google.com/intl/ru/chromium/terms.html.

JUis CTYAEHTOB C OIpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBBSI CO3/IaHbl CIHEIHMAJIbHBIE
yCIIOBUSL Al TOJy4deHus oOpaszoBaHus. Crenualn3upoBaHHOE NOMELIEHHE [UIsl WHBAJIUI0B
pacrionioc)keHo 1o azapecy: 360004, KabGapnuno-bankapckas pecnybnuka, r. Hampumk, yo1.
UepHnbimeBckoro, 173, rnaBHbIi yueOHBIN KOpIyc yHUBEpCUTeTa, ayautopus Nel4s.

B umensx noctymHOCTM TOMy4YyeHHUsS BhICIIEro oOpa3oBaHMs 1O 0Opa3oBaTeIbHBIM
nporpaMMaM HMHBIWAAMM M JIMIAMH € OTPAHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbS
YHUBEPCUTETOM 00€CIIeUnBaCTCS:

. aNbTepHATHBHON BepcHel OUITMAIBHOTO caiiTta B ceTH «HTepHeT» it cTabOBUISAIINX;
o MIPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIEro 00yyaroneMycst He00X0IUMYI0 TTOMOIIIb;
. JUTST. MHBAJIUJOB W JIMI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI TI0 CIYyXYy —

TyOIMpoBaHUE BCIYX CIIPABOYHOW MHGOPMAIIMH O PACTIMCAHUH YUCOHBIX 3aHATHH, oOecrieueHne
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHUS HH(POPMALINY;

o JUIS WHBAJUIOB M JIMI C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS, HMEIOIINX
HapyIICHUs OINOPHO-JABUTaTEIbHOIO ammapara, CO3/laHbl MaTepUaIbHO-TEXHUYECKUE YCIIOBUS,
o0ecreynBaroIMe BO3MOKHOCTh OECHpensITCTBEHHOrO J0CTyNa oOyd4aromuxcs B YydeOHbIE
noMeIeHusl, 00beKTy TUTaHUs, TyaJeTHbIE W JPYrHe TOMEUICHUS YHHBEPCUTETa, a TaKkKe
npeObIBaHMs B YKa3aHHBIX TIOMEIICHHUSIX (HATHYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, TOPyUYHEH
U JIpYTUX NIPUCTIOCOOICHHIA).

17


https://www.adobe.com/ru/legal/terms.html

IIpunoxenne 1
Jluct u3MeHeHu# (JI0NOJHEHUI)B pabouel mporpamme
JTUCHUTITUHBI (MOTYJIs1)

b1.B./1B.03.02 «<KOMIIBIOTEPHOE MOJAEJINPOBAHUE B
JJIEKTPOHUKE»

no HanpasieHuto noarotoBku 11.03.03Pagnorexnnka cpeacTB HaPaBICHHOCTD (TIPO(UIIH)
HNuTerpupoBaHnbie cucTemMbl 6e3onacHocTd Ha 20 — 20 y4eOHBINA roa

Ne n/m daemenT (myHkT) PIL/ Ilepeuennb Mpumeyanue
BHOCHMBIX
U3MEHEeHU

Obcyaicoena u pekomenoo8ana Ha 3ace0anuu Kageopul

pOTOKOJ Ne OT « » 2024 r.

3aBenyrommii kageapou / /

HOJMHUCH pacmudpoBKa HOAIHCH Jara
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KpnTeplm OI€HKH Ka4yeCTBAa OCBOCHHUA NUCHHUIIIMHBI

IIpunoxenne 2

Kon KPUTEPHUU U IOKA3ATEJIN ONEHNBAHMUS PE3YJIBbTATA OBYUYEHUS
KOMIIETeHIUH . -
IIIxana no TpaAMIHOHHON NATHOA/JILHON cHCTeMe
PE3YJIBTAT B - T =
a30Bblil yPOBEHb O0JBUHYTBIN .
OBYYEHUA yp POBHHY Bbicokuii ypoBeHb
Y0BJ1€TBOPHUTEILHO/ 11 YPOBEHb
0 TUCHUIIIMHE HEIONMYCK | HEYAOBJETBOPHUTEIbHO OTJIMYHO/MU(. 3a4eT
¢. 3auer xopouio/aud. 3a4er
(Mopny.J10)
Ikana no 0a/JJILHO-PEHTHHIOBOM cUcTEMe
0-35 36-60 61-80 81-90 91 -100
3HaTh: TpeOOBaHUSA OTCYTCTBHUE 3HaHUII O: HEIOJIHbIE 3HAHMUS O: B LEJIOM  YCIEUIHbIE | MOJHOCTHIO
TEXHUYECKUX - mpuHOMOax paboTel | - NPUHIUNAX PabOTHl | 3HAHHSA O: c(opMHUpOBaHHEIE
periaMeHTOB Ha YCTPOMCTBA, YCTpPOHCTBa, - TpuHOMIAX paboThl | 3HAHUA O:
BBIIIyCKAEMBbIE U37CIIUS BO3MOXHOCTSX CPEICTB | BOBMOXHOCTSIX CPEICTB | YCTPOMCTBA, - nOpuHOMOax paboTsl
MHUKPO3JIEKTPOHUKH; KOHTPOJISI TEXHUYECKOI'O | KOHTPOJISI TEXHUYECKOIO | BO3MOXHOCTAX CPEICTB | YCTPOMCTBA,
TEXHOJIOTUYECKUE COCTOSIHUS COCTOSIHUS KOHTPOJIsSI TEXHUYECKOTO | BO3MOXKHOCTSIX CPEACTB
K-3 (axTopsI, Pannuo3IeKTPOHHON PaanodAEKTPOHHON COCTOSIHUS KOHTPOJISl TE€XHUYECKOTO
Criocoen BBI3BIBAIONINE anmaparypsl; anmnaparypsl; pPaano3IeKTPOHHON COCTOSIHUS
DOBOLITE MOTPEIIHOCTH He snaer | MeTojax oOpaboTkM | - MeTogax oO0paGOTKM | ammaparypsl; PaJIHOdITEKTPOHHO
POBOI W3TOTOBIICHUS H3ICIUH pe3ynbTaTOB M3MEPEHHH | PE3YNbTaTOB M3MEPEHHH | - MeTomax o0OpabOTKU | ammaparypsl;
aHanmm3 o
5 MUKPOOJIEKTPOHHKH; c UCIIONIb30BaHUEM | C UCTONB30BAHUEM | pe3ynbTaTOB H3MEPEHHH | - MeTogax 00paboTKH
IIpUYUH Opaka METOIbI OLICHKH CpeICTB CpeAcTB c HCIIOJIb30BAHUEM | pe3ysbTaTOB H3MEpPEHHH
nsi)o . NPUrOIHOCTH - BBIYHUCIUTENLHON BBIYMCIIUTEIILHOI CpeJCTB § c HCIIOIB30BAHUEM
U3rOTOBICHUU TEXHUKU. TEXHHKHU.
e BOCIIPOU3BOAUMOCTH BBIMHUCIINTCIIBHON CpeICTB 5
H3JeIuit TEXHUKHU.
o s — BBIUUCIIUTENILHON
MHUKPO3JIEKTPO TEXHUKU.
ITPOLIECCOB
HUKU U JjaBaTh .
MIPOU3BOJCTBA U3EIINN
pexkomMeHanu
" o x| MUKPOIJIEKTPOHHKH.
CTDAHCHIIO 1 YMeTb: HCHOIB30BATh OTCYTCTBUE WIH | HEJOCTaTOYHOE YMEHUE:- | B ILEJIOM  YCIEHIHOE | MOJHOCTBIO
yerp CTaHIapTHBIE H1aCTU1HOC YMCHHC: pabotats C | yMeHue c(hopMHUpPOBaHHOE
Ipegynpexae 6 .
KOMIIBIOTEPHEIE - paboTaTh C | 3KCIIyaTalluOHHOMN - paboratb c | yMeHue
HHUIO. . N .
MIPOTPaMMBI s OKCILTyaTallHOHHOU JOKyMEHTaluen II0 | DKCIUTyaTallMOHHOMN - paboratb c
00paboTKH He vmeer AOKYMEHTAIlNEN 10 | TEXHUYECKOMY JIOKyMEHTalen MO | AKCIUIyaTallMOHHON
CTaTUCTHYECKUX y TEXHUICCKOMY 00CITy’KMBaHHIO TEXHUYECKOMY JOKyMEHTaluei o
JAHHBIX;  OIPEIENATh 00CITyKMBaHHIO PannuodIEKTPOHHOM 00cITy>KNBaHUIO TEXHUUECKOMY
NIPUYUHBl  OTKJIOHEHHMS palu03JIEKTPOHHOU arnmaparypsl; PaavoIEKTPOHHOM 00CITy’)KHUBaHHIO
1apaMeTpoB T'OTOBOT'O alnaparypel, - UCIOJIb30BaTh CPEJICTBA | anmaparyphl; PaaMo’JIEKTPOHHOMN

n3aCIInA OT 3aJaHHBIX,

- UCIIOJIb30BaTh CPCACTBA

HU3MEPCHUsL JJIA

- UCIIOJIb30BATh CPCACTBA

anmaparypsl;




Kon
KOMIIETeH I

KPUTEPUU U IIOKA3ATEJIN OUEHUBAHUSA PE3YJIBTATA OBYUEHUS

IIxaja no TpaaAMIMOHHON NATHOANIBLHOM cHUCTeMe

PE3YJIBTAT L - I -
a30BbIil ypOBEeHb OABUHYTHI "
OBYYEHUSI yp P y Bbicokuii ypoBeHb
YIOBJIETBOPUTEIbHO/IH YPOBEHb
10 TUCHUILTHHE HEJOMYCK | HEYIO0BJIE€TBOPUTEJIbHO oTJau4HO/Au(. 3aueT
¢. 3auer xopouio/aud. 3auer
(Moay.J10)
IIxaJja no 0a/11bHO-PETHHIOBOI cHcTeMe
0-35 36-60 61-80 81-90 91-100
AHAJIM3UPOBATh N3MEpEeHUs JUISl | KOHTPOJISI TEXHUYECKOTO | M3MEpEeHUs JUISL | - UCTIOJIb30BaTh CPEACTBA
TIpeIoKeH s o KOHTPOJISI TEXHUYIECKOTO | COCTOSIHUS KOHTPOJISI TEXHHYIECKOTO | M3MEPEHUS TUIst
H3MEHEHSIM B COCTOSTHHSA PpanuodIeKTPOHHON COCTOSTHHS KOHTPOJIST TEXHHYECKOTO
TeXHONOTHIECKIX PaIrodIeKTPOHHON anmnaparypsl. PanrodIeKTPOHHON COCTOSTHUSA 3
nporeccax - anmnapaTypsl. anmnapaTypsl. PaaHo3IeKTPOHHON
annapaTypsl.

NPEAYNPEeXACHAI0 |
JUKBHIALMK Opaka B
TIPOU3BOJICTBE U3IEIUI
MHUKPOIJIEKTPOHUKH.
Buagern: OTCYTCTBHE HaBBIKOB | HEJOCTATOYHOE HaJIM4ue HABBEIKOB | YCICITHOE BJIaICHUE:
CTaTUCTUYECKUM BIIAJICHUSL: BIIaJICHUE: BJIAJICHUSL: - SKCIUTyaTanueit
aHAIN30M IapaMeTpPOB - IKCIUTyaTanue | - 9KCIUTyaTanuen | - KCIULYaTalueH | pagnosneKTpoHHOI
TEXHOJIOTH4YCCKUX Paaro3JIEKTPOHHOM Paano3JIEKTPOHHOM Ppaaro3JIEeKTPOHHOM anmapaTypsl;
onepannu, anmnaparypsl, anmnaparypsl; anmnaparypsl, - c6OpKOii 1 HACTPOMKOH
BBIABJICHHEM u - cOOpKO# M HACTPOMKOH | - COOPKOH M HACTPOHKOH | - COOPKOM M HACTPOHKOH | pamuo3IeKTPOHHOM
YCTPaHCHUEM  IIPUYHH He PaIMOdIIEKTPOHHOM PaIHOdIEKTPOHHOM PaIMOdIIEKTPOHHOM anmapaTypebl.
OTKIOHCHUA puajeer | ANNAPaTypBl. anmnapaTypsi. anmnapaTypsl.
rapamMeTpoB
TEXHOJIOTHYECKUX
onepauui oT
3aJlaHHbBIX; BHECEHHEM
U3MEHEHUH B
TEXHOJIOTUYECKYIO
JIOKYMEHTAIIHIO.
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