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1. Hean 1 32124 0CBOCHUS JUCHUIJIMHBI (MOIYJIs1)

Henbro OCBOCHHS AUACHUILINHBI ABIIAETCS
U3y4YEHHEMETOI0BUAITOPUTMOBKOMIIBIOTEPHOI OMO/IETUPOBAHUSATPOLIECCOBIIIS PELLIEHUSO0IEH
KEHEPHBIX, KOHCTPYKTOPCKUXUTEXHOJOTNYECKUX3a1ay.

OcHoBHbBIC 32124 AMCUHUIIMHBI:

IT03HaKOMUTBCSICOCOOEHHOCTIMUKOMITBIOTEPHOT OMO/IETUPOBAaHUATEXHUUECKMXO0OBEKTOB
HaMHUKpPO-, MaKpO- UMETAyPOBHSX;

— OBnaeTpMeTO0JaMUKOMIIBIOTEPHOrOMOAEIMpoBaHuspoueccosBPOC.

W3ydenue AUCIUIUIMHBI HAIIPABJICHO HA MOJTOTOBKY CIICIIUAUCTOB, CIIOCOOHBIX pelIaTh
npoOJeMbl, BO3HMKAIOIIME IPHU S3KCIUTyaTallMd W3AEIMHA 3JEKTPOHHOM TEXHHKH C y4eTOoM
obymacti, THUNOB © 3ada4 MNPOPECCHOHAIBHOW  JCSATEIBHOCTH B  COOTBETCTBUU C
npogeccrOHaIbHBIMU CTaHIapTaMU:

- 06.005 «Crneuuaquct MO HKCIUTyaTallMM pPaJUOIEKTPOHHBIX CPEICTB (MHXKEHep-
AJIEKTPOHHUK)», YTBEPXKICHHBIM TpHKa3oM MMHHCTEpCTBA TpyJa U COIUAIBHOM 3aIUTHI
Poccwuiickoit @eneparuu ot 31 utons 2019 roga N 540H (3apeructpupoBaH B Muntocte PO 28
asrycra 2019 roaa, peructpaunonssiii N 55756).

- 40.058 «HxeHep - TEXHOJOI MO MPOU3BOACTBY H3AEIUI MUKPOIIEKTPOHUKNY,
YTBEP)KJICHHBIM IMpUKa3oM MuHUCTEpCTBA TpyJda M COUHAIBHOM 3amuThl Poccuiickoit
®enepanun ot 03.07.2019 1. Ne 480n (3apeructpupoan Muntoctom Poccun 29.07.2019 1. Neo
55439).

2. MecTto nucuuniannbl (moayJsi) B ctpykrype OIIOII BO
Huctunnuaa BrirodeHa B b1.B.J1B.03.02 yueOHoro rutana mo HanpaBJIeHHUIO MOATOTOBKH
BO 11.03.01Pagunotexaukanpodmib: « MHTErpupOBaHHBIC CHCTEMBI 0€30TTaCHOCTH.
[Ipu ocBOCHNM TUCIMIUIMHBI O0YYAOIITUICS CMOKET YaCTUYHO MPOJAEMOHCTPUPOBATH

cienyromue 0600meHHbIe TpyaoBbie GyHKIHH (OTd):

— JKcmayaTanusi paaModIeKTPOHHON anmnmapatypbl (mpodeccHOHaNbHBIA cTaHAapT
06.005«Cnennanuct Mno 3KCIUTyaTalMd paguo3IEKTPOHHBIX CPEICTB (MHKEHEP-IJIEKTPOHUK)Y,
koA B, ypoBeHs kBanudpukanuu - 5);

— Pa3pa0oTka eIMHUYHBIX TEXHOJOTHYECKHX MPOIECCOB M pPeKOMeHAauuii mo
YCTPaHEHHI0 U TpeAyNpekAeHNI0 Opaka B NMPOM3BOJACTBE H3/1eJHd MHKPOIJIEKTPOHUKH
(mpodeccronanpubiii  ctanmapt 40.058 «WHkeHep - TEXHOJIOT 1O TPOU3BOJCTBY H3IACIUN
MHUKPORJIEKTPOHUKI», KOJ B, ypoBeHb KBamupuKau - 6).

MeTonpl W CpeACTBa, HCIOJB3yeMble IMPH HW3yYeHUH IUCHUIUIMHBI «KoMmbioTepHoe
MOJICJINPOBAHKE B 3JIEKTPOHUKE» UMEIOT KaK CaMOCTOSATENIbHOE 3HaU€HHUE, TaK U UCIOJIb3YIOTCS
B TIApAIJIENIFHO U3yYaeMbIX JUCIUTUINHAX.

JucuuiuinHa 06a3upyercss Ha 3HaHUSAX, paHee IPHOOPETEHHBIX CTYIEHTaMU MpU
U3yYeHUH AWCUUIUIMH: Martemarndyeckuid aHanm3; JluddepeHnuanbaple W HHTErpabHBIC
ypaBHEHUs; DIEKTpOHHUKa; MaTepualibl U KOMIIOHEHTHI JIEKTPOHHBIX CPEJCTB.

3. TpeGoBanus Kk pe3yibTaTamM OCBOEHHUS IMCUMILIUHBI (MOTYJIs)

[Tpomecc m3yueHue MTUCIUTUIMHEI HAMIPABJICH Ha (DOPMHUPOBAHHUE IIEMEHTOB CIIEAYFOIIUX
komrnereHimii B coorBerctBuu ¢ OI'OC BO u OIIOIl BO no paHHOMY HampaBi€HHUIO
MOATOTOBKH:

a) npogeccuoHanbHbIX kKomMnerenuuii (IIK):

— croco0eH MPOBOJUThH aHAJIM3 MPUYUH Opaka MPU U3TOTOBIICHUM W3JIEITUNA MUKPOJICKTPOHUKHI
U 1aBaTh PEKOMEHIAIIMU 10 UX yCTpaHeHuto u npeaynpexaenuto (IIKC-3).

Kon u HauMeHOBaHHE HHANKATOPA JOCTHKEHUS] KOMIETEHIIUM:

— [IKC-b.3.1 BrisBasieT TexHonornueckue GakTopsl BHI3BIBAIOIINE MTOTPEITHOCTH U3TOTOBICHUS
U3JIeTTUI MUKPOAJICKTPOHUKH.

— IIKC-b.3.2 Jlaer mpennokeHuss MO JHUKBUAALUM Opaka B TMPOU3ZBOJCTBE H3IEIHIA
MHUKPOIJICKTPOHUKH.



—IIKC-b.3.3. [Ipennaraer BHECEHHE U3MEHEHUI B TEXIIPOLIECC.

B pesynbrare u3y4eHust AMCHUILIMHBI CTYACHT JOJDKCH:

3HaTI):Tp€6OBaHI/IH TEXHHUYCCKUX PEriIaMCHTOB Ha BBIITYCKAa€MBIC n3ancians
MHKPO3JIEKTPOHHUKH; TEXHOIOTUYECKHE (DAaKTOPBI, BBHI3BIBAIOIINE IMOTPEITHOCTH HW3TOTOBJICHUS
I/IBZIGJ'II/Iﬁ MHKPO3JICKTPOHUKH ;MCTOIbI OLICHKU IIPUTOJHOCTH n BOCIIPOMU3BOAUMOCTH
TEXHOJIOTUYECKUX MPOLIECCOB MPOM3BOCTBA H3JIEIUIl MUKPOIICKTPOHHKH;

YMeTb:UCII0JIb30BaTh CTaHAAPTHbIE KOMIBIOTEPHbIE MPOrpaMMbl Uisl  00pabOTKU
CTaTHCTUYECKUX JAHHBIX;OMPEACIATh TPUUUHBI OTKJIOHEHHS TapaMeTPOB TOTOBOTO M3/ENIHUS OT
3aJaHHBIX;aHAJIU3UPOBATh NPCIAJIOKCHUA IO HU3MCHCHHUAM B TCXHOJIOTMYCCKUX IIpoLECCax H
HpeIyNPEKACHUIO U IMKBUAAIMH Opaka B IPOU3BOJICTBE U3ACTHI MUKPOIJICKTPOHUKY;

BJIA/1€Th:CTaTHCTUIECKUM aHAITN30M napaMeTpoB TEXHOJIOTUIECKHUX
OTICPAINii;BBISBJICHUEM W YCTPAaHEHHEM MNpPUYMH OTKJIOHEHHS IMapaMeTpPOB TEXHOJIOTHYECKHX
onepaunﬁ OT 3aJaHHBIX;BHCCCHHUECM N3MEHEHUH B TCXHOJIOTMYCCKYIO JOKYMCHTALNIO.

4. CopepxaHue H CTPYKTYpPa TUCHUIINHBI (MOAYJIs1)
B Tabnuie 1 mpuBOaUTCS ONMMCaHKWE COACPKAHUS AUCHHUILTUHBI, CTPYKTYPHUPOBAHHOE TIO
pasgenaMm, ¢ YKa3aHHEM IO KaXIOMy pasfeny (opMbl TEKyIIero KOHTPOJIS: BBHIMIOJHEHUE
npaktuueckux padot (I1P), komnoksuywm (K), rectuposanue (T).

Tabmuma 1
HaumenoBanue Coaepixanue pasaesia/ TeMbl Kon ®opma
pasaeJa KOHTPOJIMPY | TeKyllero
eMoH KOHTPOJIA
KOMIIeTeHIH
U (1M ee
4acTH)
1 | Obwue [TpuHIUIIBL UEPapXUYHOCTH u | IKC-3 K, T, [1P
ceeoenus nexomno3unuu. Ilapamerpsl U Qazosbie
omamemamuyec | IIEPEMEHHBIE. TpeGoBanus K
KUXMOOEISX. MaTeMaTHYeCKUM MojensiM. Mojenu Ha
MUKDO-, MaKpo- MMETaypOBHE.
MopaenupoBanne 3JIEMEHTOB
cucrteM.MeTo1 HAMMEHBIINX KBAJPATOB.
2 | Ocnosvimooenup | Kommonentuele u  Tomojoruyeckue | IIKC-3 K, T, IIP
08aHUsl ypaBHEHUA. AHAJIOTMM KOMIIOHEHTHBIX U
HaAMaxkpo- TONOJIOTMYECKUX ypaBHEHMU.ICTOUHMKH
, MUKDO- (ba3oBbIX MEPEMEHHBIX.
umemayposHax | DOpMUPOBAHHEIKBUBAICHTHBIX  CXEM.
CBs3u MEXKIY
Pa3HOPOAHBIMUIIOICUCTEMAMH.
3 | Mooenu ITaccuBHBIE anemeHThl. | ITIKC-3 K, T, IIP
bazoevixonemen | [lomynpoBomgaukoBeie  nuoxbl.IloneBsie
mog POC TPaH3UCTOPBHI. bunonsipueie
TpaH3UCTOPBL. ONpeiesieHre MapaMeTpoB
MOJEIIEH. Craructuueckuen
JNE€TEPMUHUPOBAaHHBIE MOJIETIH.
ABTOMAaTH3aLUAONPEACIICHUS
apaMeTpoB.
4 | Mooenuposanue | O6mme  cBegenms. IIpeoOpaszoBanus | [IKC-3 K, T, ITIP
Cmamuyeckux Tesennna u Hoprtona. dopmupoBaHue
PEAHCUMOSB. monenu. Metong  Heiorona-Padcona.
Mopaudukarmm MeToa Hrrorona-
Padcona.




5 | Mooenuposanue | KomrnekcHast gactotHas | IIKC-3 K, T, IIP

84ACMOMHONU XapaKTEepUCTHKA. dopMupoBaHue
obracmu Mozenu. MeToapl  pemeHus  CUCTEM
JIMHEVHBIXYPAaBHEHU . IToBbiIeHUE
3 HEKTUBHOCTH AITOPUTMOB aHAJIH3A.
6 | Mooenuposanue | Metonpl uucieHHoro unrterpupoBanud. | [IKC-3 K, T, IIP
nepexooHvIx TO4YHOCTP  WYCTOMYMBOCTH  METOJOB.
npoyeccos Br16op niara MHTETPUPOBAHUS.

KoMOuHUpOBaHHBIE anTOpUTMBL. MeTton
MEPEeMEHHBIX cocTosiHUS. HesiBHas ¢popma

IUHAMHUYECKOMMOIEIH.

CTpyKTypa IUCHHUILIMHBI (MOYJIs1)
Tabnuna 2. O0mas Tpy10eMKOCTh TUCIUTUIMHEI cOCTaBIsieT 3 3aueTHbIX eaunull (108 gaca).

Bux pa6orsl TpyaoeMKOCTb, Yachl
4 cemecTp Bcero
O01mas Tpya0eMKoCTh (B 4acax) 108 108
KonrakTHas padora (B yacax): 34 56
Jlexyuonuwie 3auamus (J1) 17 28
Jlabopamopnvie 3anamus (113) 17 28
CamocrositesibHas padora (B 4acax): 65 65
KypcoBas pabota (KP)/ Kypcosoii npoekr (KIT)
CaMoCTOsATEeTbHOE U3YUYCHHE Pa3/IesIOB/TeM 65 65
IoaroroBka u MpPOXo:KIAeHHE MPOMEKYTOTHOM 9 9
arrecTaluuu
Bua npoMekyTo4HOI aTTecTALMHA 3a4er
Tabnuna 3. JIekinmoHHbIC 3aHATHS
Ne ni/m Tema
1. [TpuHIMIIBI HEepapXUYHOCTH U Jekomno3uiuu. [lapamerps! u (a3oBble MEepeMEHHBIE.
TpeOGoBaHus K MaTeMaTHUECKUM MOAENsIM. MoJienn Ha MUKpPO-, MaKpO- U METaypOBHE.
MoenrpoBaHue 3J€MEHTOB CUCTEM. MeTo1 HaMMEHbBIINX KBAJpPaTOB.
2.
KoMmoHEeHTHbIE M TOMOJOTMYECKHE YpaBHEHHsA. AHAJIOTMM KOMIIOHEHTHBIX U
TOMOJIOTMYECKUX ypaBHeHu. cTouHNKH (ha3oBBIX MePEMEHHBIX.
DopMHUPOBAHUEIKBUBAJIEHTHBIX cXeM. CBsI3U MEXIy pPa3HOPOIHBIMUIIOACUCTEMAMHU.
3.
[TaccuBubie aneMeHThl. [lomynpoBonHuKoBble  auoAblIlosieBble  TPaH3UCTOPHI.
bunonsipusie Tpanzuctopel.OnpeneneHue napameTpoB mojened. CratucTuyecKuen
JIETEPMUHUPOBAHHBIE MOJENH. ABTOMATH3ALUAONPEACIICHHS] TAPAMETPOB.
4.
O6umme ceenenus. [lpeoOpasoBanust Teennna u Hoprona. @opmupoBaHue MOICIH.
Meron Herorona-Padcona. Monudukanumn merona Hetorona-Padcona.
S.
KommnekcHass uacrtoTHass Xxapakrtepuctuka. PopmupoBanue MoAenu. MeTobl
peleHusl CUCTeM JuHeHHbIXypaBHeHUU. [loBwimieHne >¢Q¢GEeKTUBHOCTH aITOPUTMOB
aHaJIu3a.
6. .
MeToapl YUCIEHHOTO WMHTErpUpOBaHUS. TOYHOCTH MYyCTOWYMBOCTH METONOB. BbiOop
mara UWHTErpupoBaHus. KoOMOWHHMpOBaHHBIE aNTrOPUTMBL. MeETON MEepPEeMEHHBIX
coctostHus. HesiBHast popMa TuHaMUIECKOWMO/IEITH.




Ta6muia 4. [lpaktudyeckue 3aHsATUS

Ne n/m Tema
1 Monenu 6a30BbIx3eMeHTOB POC
5 MonaenupoBaHHECTATHUECKUX PEKIUMOB
3 MopenupoBaHre BUaCTOTHOM 00J1acTH
4 MonaenupoBaHHETIEPEXOJHBIX MTPOIIECCOB
Tabauna 5. CamocTOsITENbHOE U3yUEHHUE Pa3/ie]I0B JUCIUIINHEI
Ne n/m Bonpochl, BBIHOCHMbIE HA CAMOCTOSITEIbHOE H3YUYeHHe
1 Otanbl U acnekTsinpoekTpoBanus POC,oxBaTeiBaeMbliecoBpeMeHHbIMU CAIIP, mux
" | uHTErpaIKs B €MHBIAIUKI TIPOCKTHPOBAHHSL.
2 OcCHOBHBIEPA3HOBUIHOCTH MoieneidnemenToB POC.
3 MeToapl CUMYIALUUANIEKTPUIECKUX LIETIEH UCTPYKTYP
4 CuHTE3 U ONITUMU3ALUARICKTPUUECKUX LIeTIed UCTPYKTYP
5 PacueTHO-3KCIEpUMEHTAIBHBIEMETOIbl  TPOEKTUPOBaHMS. IHTETpUpOBaHHBIECUCTEMBI
" | MOJETMPOBAHUSIM H3MEPEHHI
5. OneHo4YHbIe MaTepUAJIbI IS TEKYIIEro M py0esKHOro KOHTPOJISl yCIieBaeMoCTH U
NMPOMEKYTOYHOH aTTecTalluu
5.1. Koanoxeuym
B cemecTpe mpoBOIATCS TpU KOJJIOKBHyMa, KOTOpBIE OIICHHMBAIOTCS MO & OayioB
KasKIbIH.

Bonpocsl, BBIHOCHMBIE HA KOJVIOKBUYM
(konmponupyemoie komnemenyuu-I1KC-3)
Ilepewuit Konnokeuym
[TpuHIUNBI MepapXUYHOCTH M JAeKkommno3uiu. I[lapameTrpel u ¢a3oBble HEpEMEHHBIE.
TpeboBaHuss K MaTeMaTH4EeCKMM MoOJelsAM. Mozenu Ha MHKpPO-, Makpo- M METaypOBHE.
MO,Z[GJII/IpOBaHI/IC QJICMCHTOB CHUCTCM. MGTO,Z[ HAaUMCHBIIINX KBaHpaTOB.KOMHOHeHTHBIe u
TOIOJIOTUYECKHE ypaBHEHHUS. Amnanorun KOMIIOHEHTHBIX u TOIOJIOTUYECKUX
ypaBHeHMii.VicTounnku (a3oBeIX mnepeMeHHbIX. DOpMHUPOBAHMEIKBUBAJICHTHBIX cXeM. CBA3H
MEXY Pa3HOPOJAHBIMUIIOICUCTEMAMH.

Bmopoiu konnokeuym
[TaccuBHble  3nemeHThl.  llomynmpoBogHukoBble — auonbllloneBble  TPaH3HCTOPBI.
bunonspasie  TpaHsuctopsl.OnpeneneHue  napamerpoB  mozene.  CTaTUCTHYECKUEH
JNETCPMUHUPOBAHHBIE MOJENU. ABTOMAaTH3alUSONpEACIICHUsT NapaMeTpoB.O0IKe CBEIACHHUS.
[IpeobpazoBanms Tesennna u Hoprona. @opmupoBanue monenu. Meron Herorona-Padcona.
Momudukamu merona Hetotona-Padceona.

Tpemuii Kon10K8UYM
KommnekcHas yacTtoTHas xapakrepuctuka. @opMupoBaHHe MOJEIH. MeToabl pelieHus
cucTeM IuHeWHbIXypaBHeHUH. [loBbieHne 3((eKTHBHOCTH aNrOpuTMOB aHaiu3a.MeTobl
YUCJICHHOTO  WHTETPUPOBaHUA. TOYHOCTH  HMYCTOMYMBOCTH  METOAOB. BpiOop  miara
uHTerpupoBanus. KoMOMHMpOBaHHBIE aNTrOpUTMBI. METOJ MEepeMEHHBIX COCTOsHUSA. HesBHas
dbopma TMHAMHYECKOMMOIETTH.




Pexomenoayuu npu no02omoeke K KOJ10KGUYyMY

e 1popadoTaTh KOHCHEKTHI JEKUUH IO BOIIPOCaM KOJIJIOKBUYMa;

® [POYMTATh OCHOBHYIO U JIOMOJHUTEIBHYIO JINTEPATYPY, PEKOMEHAOBAHHYIO 110
U3y4aeMbIM BOIIPOCAM;

® OTBETUTH Ha BONPOCHI KOJIJIOKBUYMA;

® [IpU 3aTPYJIHEHUSX, IPOKOHCYJIbTUPOBATHLCS C MPENOJIABATEIIEM.

Kpumepuu ouenueanusn

B OTBCTax Ha BOIIPOCHL

B OTBETE Ha BOIPOC

ero, J0Iy CKast
HEKOTOpBIC
HETOYHOCTHU B

OTBCTC Ha BOIIPOC

Ouenka
HEY/JIOBJICTBOPUTEJILHO | YIOBJIETBOPUTEIBHO X0po1io OTJINYHO
2 das1a 4 6anna 6 0as10B 8 das10B
CrynenTtHe 3HaeT | CrygeHT noBepxHOCTHO | CtyneHT Xxopouwo | CTyJeHT B IOJIHOM
3HAYUTENbHOM  YacTH | 3HaeT BOIPOCHI | 3HAET  MaTepual, | oobeme 3HAeT
BOIIPOCOB,  JIOIYCKAeT | KOJUIOKBUYMa, rpaMOTHO M 1O | MaTepual,
CYLIECTBEHHbIE OUIMOKHU | JOMYCKAaeT HETOYHOCTH | CYLIECTBY M3JaraeT | [paMOTHO M IO

CYIIECTBY H3J1araer
€ro, He JOMycCKas
CYIIECTBEHHBIX
HETOYHOCTECH B
OTBETE Ha BOIPOC.

5.2.

OO0pa3ubl TeCTOBBIX 3aJaHUH
(konmponupyemovie komnemenyuu—IIKC-3)

1. MaTtemaTudeckass MOJEIb TEXHUYECKOTO0 OOBEKTa HAa MAaKpPOYPOBHE MPEACTABISIET COOOM

CUCTEMY...

oughghepenyuanvrbvix ypasHeHuii 8 YaCMHbIX NPOU3BOOHBIX

KOMNOHEHNIHbLX ypaenenuﬁ

monoJjiocudecKux ypaeHeHmZ
KOMNOHEHMHbBIX U MONOJLOSUYECKUX YPABHEHULL
2. ®a30B0oii MEPEMEHHOM TUIIA MOTEHIMAJA ABJISIETCA. ..

INEKMPUHECKULL MOK
pacxoo

Menio6ol NOMoK
oasnenue

3. K BHyTpeHHUM nlapaMeTpaM B OIMCAHUH IEKTPUUECKOTO F€HEPATOPAa OTHOCUTCS. ..

MOWHOCMb
HazpysKa
KIiq

ouamemp npo8ooa 0OMOMKU 8030YHCOEHUS
4. DnemenTom tuma C g TEIUIOBOM HOICUCTEMBI TEXHUYECKOTO 00OBEKTA ABIISIETCS. .

memnepamypa
menaioeou NOmox

menjioeoe conpomuejleHue

menjioemKkocnb

5. Merox HproTOHA UCTIONB3YIOT IJIS PEILICHNS YPABHEHMUI. ..

JIUHEUHbIX

0ObIKHOBEHHBIX QUG DepeHyUaTbHbIX
oughghepenyuanvbHvix 8 YACMHBIX NPOUZBOOHBIX

HeAUHeUHbIX

6. K BBIXOIHBIM TTapaMeTpaM YCHJIUTEIISI OTHOCSITCS. ..

napamempbl mpaH3UCmopos




conpomuenenue pesucmopa 8 KoJiIeKmopHou yenu
eMKOCmb Ha2py3KU

Ko3ghuyuenm ycunenus

7. MatemaTnueckass MOJeNIb TEXHHYECKOro O00BheKTa Ha MUKpPOYPOBHE MpEACTaBIseT CO00i
CUCTEMY...

KOMNOHEHMHBIX U MONOJ02UHEeCKUX YPAGHEHUU
KOMHOHEHMHbBIX YPAGHEHULL

MONONOCUHECKUX YPABHEHUL

ougpepenyuanbHvIX YpasHeHUll 8 YACMHbBIX NPOUZBOOHBIX
8. @a30BOM NEPEMEHHOM TUIIA TOTOKA SIBIIAETCH. ..
Hanpsjceuue

oasneHue

memnepamypa

pacxoo

9. DnemeHTOM THTA R /17151 TEIUTOBOM MTOICUCTEMBI TEXHHYECKOTO O0OBEKTA SIBIISICTCAL. ..
memnepamypa

Menyio8ol NOMoK

menioemMKocms

mensio80e conpomugietue

10. Meton IMaycca nucnonb3yroT Juis peleHns ypaBHEHUM. ..
HeNUHEUHbIX

0ObIKHOBEHHBIX OUGDDepeHyuaIbHbIX

ougpepenyuanbHvIX 8 YACMHBLIX NPOUZBOOHBIX

JIUHEUHBIX

11. K BHEIIHUM IapaMeTpam yCUIIMTENS OTHOCSTCS. . .
napamempbvl mpaH3UCmMopos

conpomuenenue pesucmopa 8 Ko11eKmopHou yenu

K03 puyuenm ycunenus

eMKOCmb Ha2py3KU

12. HeaBHBIE MaTEMaTHUYECKUE MOJEIIN CBI3LIBAIOT. ..
napamempbvi yHKYUOHAIb

nopo2osvie napamempbl

monoJnio2uieckue ypagHeHus

¢azosvie nepemenHuvle

13. SIBHBIE MaTEMaTUUYECKUE MOJICIIN CBSI3bIBAIOT. .
¢azosvie nepemenHuvle

mononio2uieckue ypagHeHus

KOMHNOHEeHMHble YPAGHEHUs

napamempbi

14. K BHEIIHMM NTapaMeTpaM B ONTMCAHUU JIEKTPUUECKOTO FeHEpaToOpa OTHOCUTCHL. ..
MOWHOCMb

ouamemp npo8ooa 0OMOMKU 8030YIHCOEHUS

K1y

HazpysKa

15. OnemenTsI TUMA L 151 TETIIOBOM MOJACUCTEMBI TEXHUYECKOTO OOBEKTA. ..
BLIYUCTAIOMCS

9Mo menuogvle NOMOKU

9mMo memnepamypul

He Cyujecmeyiom

16. MeTo1 CeTOK UCTIONIB3YIOT JISI PEIICHUS] YPABHEHHIA. ..
JUHEUHbIX

00bIKHOBEHHBIX OUppepenyuarbHbvix



HeNUHEeUHbIX

oughghepenyuanbHbIX 8 YACMHBIX NPOUZBOOHBIX

17. K BHyTpEeHHUM MapamMeTpaM yCUIIUTEISE OTHOCSTCS. . .
K03 puyuenm ycuneHus

memnepamypa cpeovl

eMKOCMb HA2PY3KU

napamempuvi MpaH3UCmMopos

18. MeTtoa Tpex 30H UCIONb3YETCS IJIA...

cocmasieHusi KOMNOHEHMHBIX U MONOI02UYECKUX YPABHEHULL
Gopmuposarus mooenu

peuienus TUHeUHbIX YPAGHEeHUL

aA8MoMamu4ecko20 6b100pa wiaza YUcieHHO020 UHMeSPUPOBaAHUS]
19. TIoporoBbIM BBIXO/HBIM APAMETPOM SIBISIETCS. ..
HanpsajiceHue

oasneHue

memnepamypa

MAKCUMAIbHAS OONYCMUMAs memnepamypa

20. Ha onementax THma R a1 SJ€KTpUYECKON MOACHUCTEMBI TEXHHUYECKOTO0 OOBEKTa
POMCXOTUT. ..

ouccunayus sHepauu

ougparyus

Hakonjienue 3apaoa

noaapuzayus

MeTtoauyeckue peKOMeHAANMHU MO NMOJATOTOBKE K TECTUPOBAHUIO

Tectbl — 3TO BOMpOCHl WIIM 3aJaHUs, MPEAyCMaTPUBAIOIINE KOHKPETHBIN, KpPaTKHIA,
YETKMM OTBET HAa MMEKOIIMECS JTAJOHBI OTBETOB. [IpM CcaMOCTOATENBHOW NOATOTOBKE K
TECTUPOBAHUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBACh K TECTHPOBAHHIO, TNpPopadoTaTh WH(GOPMANMOHHBIA MaTepuan IO
muciuminae. [IpokoHCynbTHpOBaThCS € TpenojaBaTeleM [0 BONPOCY BbIOOpa yueOHOMU
JUTEPaTYPHI;

0) 4eTKO BBIICHUTE BCE YCJOBMSI TECTUPOBaHUS 3apaHee. 3HaTh, CKOJbKO TecTOB Bam
OyIeT MpeayoKeHO, CKOJIBKO BPEMEHH OTBOJMUTCS HA TECTUPOBAHUE, KAKOBA CHUCTEMA OIEHKU
pe3yNbTaToB U T.A.

B) mpucTynas K paboTe C TecTaMH, BHMMATEIbHO W 1O KOHIIA MPOYTUTE BOIMPOC H
npeayiaraeMble BapraHThl OTBETOB. BriOepuTte mpaBWibHBIE (MX MOXET OBITh HECKOJIbKO). Ha
OTJICTPHOM JIUCTKE OTBETOB BBIMUIINTE 1Py BOMpoca U OYKBBI, COOTBETCTBYIOIIHE
MPAaBUJIBHBIM OTBETaM;

I) B NIPOLIECCE PEIICHMS KEIaTeJbHO MPUMEHSTh HECKOJIBKO IMOIAXOJ0B B PEHICHUH
3aJaHusl. DTO TO3BOJISIET MAaKCHUMAaJbHO THOKO ONEpUPOBAaTh METOJAMU pEIICHUS, HaxoJs
KQ)K]IbI pa3 ONTUMAJIHBIN BapUaHT.

n) ecnd BBl BCTpeTwSivM 4pe3BbIYAMHO TPYAHBIA Juisi Bac Bompoc, HE TpaThbTe MHOTO
BpeMeHHU Ha Hero. [lepexoaure k apyrum tectaM. BepHurech K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTAaBbTE BPEMS JUIsl IPOBEPKH OTBETOB, UTOOBI M30€KaTh MEXAaHUYECKUX
OIINOOK.

Kpurepun oueHuBanus

Onenka
HEYIOBJICTBOPUTEILHO YIOBIICTBOPUTEIIHEHO XOpOIIIO OTJIMYHO
0 6amnoB 3 dama 4 Gamna 5 0amnoB
menee 50 % mnpaBunsHO | 50-70% mpaBmisHO | 71-85% 86-100%
BBITTOJHEHHBIX 3aaHUM. BBIITOJTHEHHBIX PaBUIIHHO MIPAaBUIILHO
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3aJaHUMN. BBIIIOJTHEHHBIX BBIITOJTHEHHBIX
3aJlaHNi. 3aJlaHNH.

5.3. 3apanus ajs 1a00paTOPHBIX 3AaHATHH
(konmpoaupyemwie komnemenyuu—II1KC-3)

JIabopaTOpHBI MPAKTUKYyM SIBJISIETCS BAXKHBIM 3JIEMEHTOM OOYy4YeHUSs, T.K. MPUBUBAET
HaBBIKM CaMOCTOATENILHON paboThl Ha Pa3IUYHOM JIaOOpaTOPHOM OOOpPYJOBaHWUU W yMEHHUE
MOJIb30BATHCS PA3IMYHBIMU TPHOOPAMU U HTHCTPYMEHTAMHU.

Ilpumep munosoii rabopamopnou pabomel — «MaTemMaTH4YeCKass UMUTAIIMOHHAS MOJCITb
ONTUMAJIBFHOTO OOHAPYXUTENs M WU3MEpPUTeNs AanbHOCTU 10 uenwy. Llempio maHHO# paboThI
apisieTcs: M3yueHune MPUHIUIIOB OOHApPYXEHUS PaAUOJIOKAMOHHBIX CHUTHAJIOB, 3aBHCHUMOCTH
BEPOATHOCTH MPABHIBHOTO OOHApPY)KEHUS CHUTHajda OT OTHOIICHHUS CHUTHAJ-IIyM, a Takxke
W3Yy4YEHUE UMITYJIbCHOTO U3MEPUTEINS TaJbHOCTH JI0 1€ U 3aBUCUMOCTH TOYHOCTH M3MEPEHUS
JAIBHOCTH OT OTHOILIEHUSI CUTHAJ-IITYM.

Memoouueckue pekomenoayuu

BoinonHenue kaxoil 1ab0paTopHOi pabOThI CKIIAIbIBAETCS U3 CIAEAYIOLIUX ITAIOB.
1. CamocrosTensHas MOATOTOBKAa CTyIAeHTOB kK pabote. Ilepexn HauamoM pabOTHI CTYICHTHI
JOJKHBI YETKO TIPEJICTABIISITh ceOe 1ellb paboThI, 3HATh CXEMY, METOJl U3MEPEHUs, (PU3HMUECKYIO
CYIIHOCTh OXHJAa€MbIX pe3ynbTaToB. JloMKeH OBITh MOATOTOBIEH TMPOTOKON H3MEPEHUI,
COJIepIKaNTUi TaOJUIIBI IJIS 3aIMCH PE3yIbTaTOB H3MEPECHHUI W OCHOBHBIC pacyeTHBIC (DOPMYIIBL.
CTyneHTbl, HE TMOATOTOBUBIIMECS K pabOTe B COOTBETCTBUM C OSTUMHU TpPEOOBaHUAMHU, K
BBITIOJTHCHHUIO pa0O0ThI HE JIOITYCKAIOTCA.
2. [IpoBeneHue 3KCHEPUMEHTA. JTOT ATAll OCYIIECTBISETCS B COOTBETCTBHUH C METOAMYECKUMU
yKa3aHHUSIMH, KOTOPHIC COJIEPIKATCS B ONMCAHUU K Kaxaou pabdote. JlabopaTopHbIe H3MEpEHUs
Ha CTEHJE CTYICHT MOXXET HayaTh TOJBKO IIOCIE cOOeceloBaHUS C MpEenojaBaTeieM U
MOJTyYEHHUsI COOTBETCTBYIOMIETO JoIycKa. JIroOble WM3MEHEHHS B CXEME MPOBOMITCS TIpU
OTKJIFOUEHHWH CXEMbl OT HCTOYHHMKA HaIpshDKeHHs. Pe3yibTaTbl HM3MEpEeHUs MPOBEPSIOTCS
IpenojaBaTesieM.

[Ipu pabore B naGoparopuu HEOOXOJUMO CTPOTO BBIMIONHATH BCE MpPaBHJIA TEXHUKH
0€30MacCHOCTH U yKa3aHUs IpernoaaBaTes.
3. CocTaBiieHue oTyeTa 0 MpoAeaHHON padoTe.

K oTdeTy 0 BBITOTHEHHOH padoTe MPEIBSIBISIFOTCS CICAYIOMNE TPSOOBAHHUS

OT4er OOMKEH COAep)KaTh HCUEPIBIBAIONIME JaHHBIC, KaK O IeNd paldoThl, TaK U O
pe3ynbTarax B CIeAyIOLIEeH MOCIe10BaTeIbHOCTH:
o 3aJlaHue;
CXe€Ma yCTaHOBKU U ONHUCAaHNE METOJUKU U3MEPEHHIA;
MEePBUYHBIE SKCIIEPUMEHTANIbHBIE PE3YJIbTATHI 3a MOAMKUCHIO MPENOaBaATENS,
pe3ynbTaThl 00padOTKH SKCIIEPUMEHTANBHBIX JaHHBIX, BKII0Yas Tpaduku, TaOIUIIbL;
o011re BBIBOJBI O paboTe U 3aKIII0UEHHUE, O KaYeCTBE UCCIIETOBAHHBIX MAaTEPUATIOB.
TekcT oTdera AOKEH OBITh HANKWCAH aKKypaTHO W pa300pyuBO OT pPYyKH WIH
MpEJCTaBICH B BUJIE pacledyaTKH, Moclieé KOMIBIOTEPHON BepcTkU. B 000MX ciydasx TEKCT
JOJDKEH TIPEACTaBIATh COOOM JIOTMYecKoe H3JI0KEHHE CcyllecTBa Bompoca. Hemomyctumo
npuBenenue Gopmyn, Tabnum 6e3 pa3bsCHEHHH BceX 0003HaueHUl U cokpameHuil. OTuer
JOJKCH OBITh TIOHSATEH TSI KOKIOTO YATAIONIETO 03 KaKUX-JTHOO JTOTOJHUTEILHBIX BOITPOCOB Y
COCTaBHTEJICH OTYeTA.
4. Tlocnme mpeacTaBlIeHUS OTYETa CTYACHT JOJDKEH WMETh, KaK MHUHUMYM, TOBEPXHOCTHBIC
3HAHUS IO KOHTPOJILHBIM BOIMPOCaM K paboTe, UMEIONIMMCS B METOJUYECKHUX YKa3aHUIX, U eMY
BBICTaBJIsIeTCs 0asll, KOTOPHIM OIICHEHA JaHHas JlabopaTtopHas padoTa.

6. IIpome:kyTOUHAs aTTeCTALMS
(konmpoaupyemwie komnemenyuu—II1KC-3)
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Cnucok 0CHOBHBIX 60NPOCOB K 3auenty
B uem cyTh MeTO/A Y37I0BBIX TOTEHIIMATIOB?
Uro npencrasisieT co00il MOJENb TMHEWHOMN 3JIEKTPUUECKOH 1enu?
Yem oTauyaroTcs NpsIMbIE U UTEpallMOHHBIE MeTO bl petieHus CIIAY?
Uto Ha3BIBAIOT pacIMpeHHON MaTpuiel K03 puiueHToB npu Hen3BeCTHHIX ?
B uem cyTh MeTona I'aycca?
Kax Oyner BbIrIgeTh paciiupeHHasl MaTpHlla Ha KayKJOM Ilare ajiroputMa merosa l'aycca npu
pELIEHUU CUCTEMBI YPaBHEHUN
X;+3X, - X3=3,
—X1 — 2X2 + 4X3 = 1,
X1 + 3X2 + 2X3 =6.
Yto Takoe BEeKTOp HaYalbHbBIX MPUOIMKEHUN?
UTo Ha3bIBAIOT 00JIACTHIO CXOUMOCTH UTEPAITMOHHBIX METOIOB?
Yem orimyarorcst MeToasl SIkoou u 3eiinens?
Uto Takoe KOppessIus, annmpoKCUMAIUsl, HHTEPIOJSLIUS?
Uro mpenctaBisioT coO0M MaTeMaTHYeCKHe MOJENHU d3JIEeMEHTOB cucteMbl? Kak oHu
dopmupyrorea?
Yewm omnpenensieTcsi TOUHOCTh MOJIETU?
Uro Takoe 00J1aCTh aIeKBaTHOCTHU?
TouHOe omHcaHne HEKOTOPOTO CBOMCTBA TEXHUYECKOTO 0OBEKTa JaeTcs BhIpakeHueM Y = X2.
KakoBa obnacte anexkBaTHOoCcTH MaTemaruyeckoil mozenmu Y = 2 X — 1 (B ogHOMEpHOM
MPOCTPAHCTBE NMEPEMEHHOI X), €Clii TOYHOCTh MOJIEH TOJIKHA ObITh He Xyxke 20 %?
B dem cyTh MeTO/Ia HAMMEHBIINX KBAAPATOB?
Yto mpeacTaBiusioT co00i MOJETH JUOJ0B M KAKOB CMBICI UX MTapaMeTpoB?
KakoBa npupona nuddy3nonnoit u 6apbepHOi eMKOCTH?
Yem onpenensercsa kodpduimeHt Q B moaenu (3.4)?
Uro npencrasisier co00i MOJENb JUOJHOM CXEMbI Ha IIOCTOSTHHOM TOKe?
Kaxk onpenenuts pabouyro TOUKy auoa’?
B 4yem cyTh MeTo0B npocThixX urepauuii 1 Hetotona - Pacona?
Urto mpencTaBistoT co00i CTaTUYECKHUE MOJIEIN OMIOJIIpHOTO TpaH3uctopa? KakoB cMbICT uX
napaMeTpos?
B dem cyTh MeTOa Y3TTOBBIX MOTEHIIUAIOB?
Kak ¢popmupyrorcs y3noBble ypaBHEHHS?
Kak ucTouHuK HanpspKeHUs! 3aMEHUTh 3KBUBAJICHTHBIM MCTOYHMKOM TOKa?
B uewm 3akmouaetcst meroa Hetotona-Padcona miis cuctembl ypaBHEHUN?
Yewm npumedateneH METO/ JIBIKYIICHCS 00JaCTH CXOUMOCTH?
Urto Ha3bpIBalOT KOMIUIEKCHON YaCTOTHOM XapaKTEpUCTUKOMN?
[Touemy mnpu (QOPMHUPOBAHUU OSKBUBAJICHTHON CXEMbl MOJIEIM IOCTOSHHBIE HCTOYHUKHU
HaIPSKEHUS 3aMBIKAIOTCS HAKOPOTKO, & MOCTOSIHHBIE UICTOYHUKH TOKA Pa3MBIKAIOTCS?
3aueM eOUHUYHBIN HCTOYHUK HAINpsHKEHHsS Ha BXOJE CXEMbl IMpeoOpasyercs B €AMHUYHBIN
MCTOYHHK TOKa?
Kax ¢hopMupyroTcsi BEKTOpP Y3JIOBBIX TOKOB M MAaTPHIIA y3JIOBBIX TPOBOIUMOCTEMN ?
B uem orianune HeonpeaeaeHHOW MaTPUILIBI Y3JI0BBIX IPOBOJAUMOCTEN OT ONPEEICHHOMN?
[ToueMy MaTpuiia y3710BbIX TPOBOJAMMOCTEN Mpe/cTaBieHa Kak cymma Tpex marpui — YC, YL
nYR?
B dyem cyTh METOZI0B YMCIIEHHOTO HHTETPUPOBAHUSA?
Uto oTNIMYaET SIBHBIC U HESBHBIE METObl UHTETPUPOBAHHUS?
Yewm onpenensieTcsi TOUHOCTh YHCJIEHHOIO HHTErPUPOBAHHUS !
Urto onnuaer ycroitunBoctu cucreMbl OlY u Mmetona unciieHHoro uarerpupoBanust OY?
Kax naiiTn coOCTBEeHHBIC 3HAUCHUS MATPHIIBI SIKOOH?
UTo Ha3BIBAIOT MOCTOSIHHBIMU BPEMEHH CUCTEMbI?
Kaxkue cucteMbl Ha3bIBAIOT KECTKUMU ?
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Yem oOycnoBineHa HEOOXOAWMOCTH  aBTOMAaTHYECKOTO  BbIOOpa  Imara  YHCJICHHOTO
uHTerpupoBanusaO/lY npu aHanm3e NepexoIHbIX IPOLECCOB?

B uem cyTh MeTona Tpex 30H?

B uewm 3akmrouaercsa merog Pynre — Kyrra — Mepcona?

Kaxue ocHOBHBIE TpOLIEAYPBI BKIIOUAET B c€0s1 METOI KOHEUHBIX pa3HOCTEN?

Kakue BaxxHble 10OMyIIEHUS TPUHATHI B 1abopaTopHOil paboTte? Kak oHM NOBIMSUIM HA TOYHOCTD
MCJIO)KHOCTh PacuyeToB?

KakuM 06pa3omM MOKHO MOBBICUTh TOUHOCTh aHaJIM3a M0JIeH BIeyaTHOM miare?

Uewm onpenensieTcst BEIMYMHA LI1ara CeTKu?

Bo3moxHbl 11 1pyrue kpaesbie yciaoBus? Kakue?

Memoouueckue pekomenoayuu npu nOO20mMoGKe K 3auemy

[ToaroroBka CTYJIEHTOB K 3a4eTy BKJIIOYAET MPOPaOOTKY JIEKLUUH, B TEYEHUE CEMECTpa U
HEMOCPEACTBEHHYIO TMOATOTOBKY B JHHU, MPEAIIECTBYIONINE 3a4eTy, BKJIOYas, KOHEYHO,
MOATOTOBKY K KOJUIOKBUYMaMm, TE€CTHUPOBAHHUIO, BBIIOJHEHHUIO Ja0OpaTOPHBIX paboOT M HX
3aIUTY.

JIy1st MOITOTOBKM K OTBETaM IO BOIIPOCAM K 3a4eTy (OHHM BBIJAIOTCS B KOHIIE CEMECTpa)
CTYJIEHT JOJDKEH HCIOJIb30BaTh HE TOJBKO KypC JICKIHM, HO U OCHOBHYIO M JOIMOJIHHUTEIbHYIO
JUTEPaTypPy Ul BEIPAOOTKU YMEHUS JaBaTh Pa3BEPHYTHIC OTBETHI HA TIOCTABIICHHBIC BOTIPOCHI.

B xoxe moaroToBku K 3aueTy CTYJASHTY HEOOXOAMMO oOpaliath BHUMaHHE HE TOJIBKO Ha
YPOBEHb 3alIOMHUHAHUS, HO U Ha CTENEHb MOHUMAaHUS U3y4aeMbIX BOIIPOCOB. A 3TO JOCTHUTAETCS
HE TMPOCTHIM 3ay4YHMBaHHEM, a YCBOCHHMEM TPOYHBIX CHCTEMATU3HPOBAHHBIX 3HAHUU,
AQHAJUTUYECKUM MbIlIuIeHHeM. (CJe0BaTeNbHO, HEMOCPE/ICTBEHHAs] TOJATOTOBKAa K 3a4eTy
JOJKHA B Pa3yMHBIX MPOMOPIHMSAX COYeTaTh M 3allOMHUHAHWE, W MOHUMaHHE MPOTrPAMMHOIO
MaTepuana.

Pacnpeoenenue d6annos mexkyuiezo, pyoerscHo20 KOHmMpOoJia u IK3ameHa

Ne Oo0man 1-s1 Touka 2-91 TOYKA 3 Touka
cymma
1. | Tekynmuii KOHTPOJIb
Tlocerienue 3agaTuit 10 3 3 4
0aioB Oamta Oata Oaja
Brimonaenue u 3ammra 21 7 7 7
71a00paTOPHBIX paboT Oan OaioB OayIoB OaJoB
2. | PyOeskHbI KOHTPOJIb
TectupoBanue 15 5 5 5
0aJIoB 0aJIoB 0asIoB 0aJIoB
Konnoksuym 24 8 8 8
Oamta 0amioB OaoB 0asuioB
HTroro 70 23 23 24
0aJI7I0B 0a1a 0aJ1a 0aJy1a

Kpumepuu oyenusanusn

[Tpu ocBoenun nucuuruinHbl Gopmupyiorcs kommnereHUuMulIK-3. Yka3annas komMmneTeHIUs

dbopMHUpyeTCsi B COOTBETCTBUU CO CICAYIONTUMU dTarlaMu:

e (GopMHUpOBaHME H pa3BHUTHE TEOPETHYECKUX 3HAHWH, MPETYCMOTPEHHBIX YKa3aHHBIMHU
KOMIICTCHIMSIMH (JIEKIIMOHHBIC 3aHATHSI, CAMOCTOSATENIbHAS padoTa CTYICHTOB);

e [pUOOpETEHHE M pa3BUTHE MPAKTHUUECKUX YMEHUH, MPEeTyCMOTPEHHBIX KOMIIETEHIUSIMU
(;tabopatopHbIe pabOTHI, CAMOCTOSTEIbHASL pa0d0Ta CTYICHTOB);

® 3aKpCIIJICHHUC TCOPCTUUCCKHUX 3HaHI/If/'I, YMeHI/Iﬁ )51 MPaKTUYCCKHUX HaBBIKOB,
MPEIYCMOTPCHHBIX KOMIETCHIMSAME (J1a00paTOpHBIE pPa0OThI, MPAKTHKH, BBITYCKHAS
KBaTM(UKAIMOHHAs paboTa).
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Kpumepuu OUECHKU Kauecmea 0C60eHUA 0ucuunﬂuub1, 3a6epmalomeﬁc;z3a!temom

bansl
N . | PesyabTar .
(peiiTHHIOBOI OCBOCHMSE TpeOGoBanus K ypOBHIO c()OPMHPOBAHHOCTH KOMIIETEHM I
OLIEHKH)
3ayTeHO .
(6e3 OO0yuaromuiics OCBOMJI 3HaHUS, YMEHHS U HAaBBIKU BXOZSIIUE
B COCTaB KOMIIETEHIUH:
61-70 MPOLCAYPE | 11ie 3 cnoco6HoCTS MPOBOANTH aHAIMU3 MPUYHUH Opaka Mmpu
3‘;{;3;2) W3TOTOBJICHUM  M3ACIUNH  MHUKPODJEKTPOHMKM M JaBaTh
PEKOMEHIALUU 110 UX YCTPAHEHUIO U MPELYNIPEKICHUIO.
Obyuarommiics nposiBiser komnerenuuio [1K-3, HO He B
3aureHo (C | moJHOM o0BeMe BXOJISIIIINX B ux COCTaB
36-61 nporenypoi | aeiictBuil. O0yyaromuiicss MOXET JOMyCTUTh HEKOTOpbIE
caadn HETOYHOCTH, HErpyOble OIMOKH, 3aTPYAHATHCSA B M3JI0KEHUU
3a4eTa) MaTepuaga, HO IPABWIBHO OTBEYAaTh Ha 3a/laBa€MbIE €My
BOIPOCBHL.
menee 36 He JotyIieH Komnerennus He copmMupoBaHa
Oaya K 3a4eTy

«3auTeH0» BBICTaBIsETCS  OOyyalolEeMyCs, MPOJEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABUIHHOE 3HAHHE MPOrPAMMHOTO MaTepHalia U H3JI0KHUBIIEMY
OTBET JIOTUYHO, TPaMOTHO, yOeIUTeNbHO, TOTOBOTO K JajbHeieMy mpo¢decCHOHaTbHOMY
COBEpIICHCTBOBAaHUIO. [Ipu 0TBeTe 0OYYAIOIIUKCS MOMKET OMYyCTUTh HEKOTOPhIE HETOYHOCTH,
HerpyOble OIIMOKH, 3aTPYIHATHCA B CAMOCTOSITEILHOM M3JIOKEHHHM MaTepuaia, HO MPaBUIbHO
OTBeUaTh Ha 3aJaBacMbleé €My BOIPOCHI, B PE3yJIbTaTe€ HABOMSIIUX BOMPOCOB C IMOMOIIBIO
IpenoAaBaTesiss UCIPABIATh JONMYIEHHbIE OIIMOKH 1 HETOYHOCTH.

«He 3a4TeH0» MOXET OBITh BBHICTABJICHO OOyYaroImeMycsi, OOHAPYKHUBIIEMY HEIOIHOE,
HEOCO3HAHHOE 3HAaHHWE YYEOHO-TIPOrPaMMHOTO MaTepHalia, JOMyCKaloleMy TpyOble OIMOKH,
HECTIOCOOHOMY CaMOCTOSITEIHHO U3JI0KUTh OTBET HAa BOIMPOC, OTBEUAIOIIEMY HEMPABUIIBHO WU
HE JalollleMy OTBET Ha 3aJlaHHbI€ BOIpPOCHL. [[eMOHCTpHpyeMblid ypOBEHb 3HAHUN HE MOMKET
OBITh IPU3HAH JOCTATOYHBIM ISl MPOPECCHOHATBHOMN NeATeIHLHOCTH.

[ToaroToBka CTYACHTOB K 3a4€Ty BKIIOYAET MPOopabOTKy JIEKIUil, B TEUCHUE ceMecTpa U
HENOCPEACTBEHHYIO0 IOATOTOBKY B [JHH, IPEAIIECTBYIONIME 3a4eTy, BKJIKOYas, KOHEYHO,
MOJATOTOBKY K KOJJIOKBHyMaMm, TECTUPOBAHMIO, BBIIOJHEHMIO JIa0OpPaTOpHBIX paboT M UX
3aIUTY.

JUig IOArOTOBKM K OTBETaM Ha BOIIPOCHI (OHM BBIJAIOTCA B KOHIIE CEMECTPA) CTYACHT
JOJDKEH HCIOJIb30BaTh HE TOJIBKO KypC JIEKIHMH, HO W OCHOBHYIO M JOIOJIHUTEJIBHYIO
JUTEPATypy Ui BEIpaOOTKH YMEHHS AaBaTh Pa3BepHYThIE OTBETHI HAa MOCTABICHHBIE BOPOCHI.

B xozne noaroToBku k 3a4ery, CTyJ€HTY HEOOXOAMMO 0OpallaTh BHUMaHUE HE TOJIBKO Ha
YPOBEHb 3alIOMUHAHMSI, HO U HA CTETIEHb NIOHMMAaHMsI U3y4aeMbIX BOIIPOCOB. A 3TO TOCTUTaeTCs
HE MPOCTHIM 3ayYHMBAHNUEM, @ YCBOCHUEM ITPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUH,
AQHAIUTUYECKUM MbllUIeHHeM. Cle10BaTeNIbHO, HETOCPEACTBEHHAS TOATOTOBKA K 3a4ETy
JIOJDKHA B pa3yMHBIX MPOMNOPLMIX COYETaTh U 3alIOMUHAHUE, U TOHUMAHHAE IPOIrPAMMHOTO
MaTepuana.

7. KonTpoas KypcoBbIX padoT
Kypcosas pabora He mpeaycMOTpeHa YIECOHBIM TIJIAHOM.
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8. MeTtoauyeckue MaTepuabl, onpeaesiiouie NpoueIypbl OLleHNBAHUS 3HAHUIA,

YMeHHﬁ, HABbIKOB U ONIBITA J€ATCJIBHOCTH

KpI/ITepI/II/I OLICHKHU Ka4YCCTBAa OCBOCHUWA AUCHHUILIMHBI IIPUBCACHBI B ITPUIIOKCHUN 2.

Tabnuua 6. Pe3ynbpTaThl 0OCBOSHUS YUeOHON TUCIUILIMHEI, ITOUISKAIINE TIPOBEPKE.

Pe3yabTaTsl OcHoOBHBIE 0KA3aTeJIN OLIEHKH Pe3yJ1bTATOB Bun onenounoro
o0yueHust o0yueHust Martepuaja
(KOMIIeTEeHIIUM)
Croco6HOCTh 3HaTb:TpeOOBaHUsI TEXHUUYECKHX periameHToB | KomokBuym
MPOBOANTH AaHAlIM3 | HA BBIMYCKAaeMble H3AENUS MHUKPOIIEKTPOHHUKH; | TecTupoBaHUE
NpUYMH Opaka TpH | TEXHOJOTrHYeckrue  (akTopel,  BBI3BIBANOMIWE | BeIMomHEHME
W3TOTOBJICHUU MOTPEIIHOCTH U3TOTOBJICHUS u3zenuii | 1TabopaTopHBIX padboT
178631 (0 17071 MUKPOIJIEKTPOHUKHU; METO/IbI OIICHKH
MUKPOSJIEKTPOHUKH | IPUTOAHOCTH u BOCTIPOM3BOAMMOCTH
" JaBaTh | TEXHOJIOTUYECKUX  MPOLECCOB  MPOU3BOJACTBA
PEKOMEHALUU TI0 | U3AeNUNH MUKPOIICKTPOHUKH.
UX YCTPaHEHUIO U | YMeThb:HCIOJIb30BaTh ctanaaptaole | KommokBuym
NPENYNPEXACHUIO | KOMIBIOTEpHBIE TporpaMMbl Uit  00paboTku | BeimomHeHue
(TTK-3) CTATUCTUYECCKUX JAHHBIX; OMPEIENIATh MPUUYHHBI | Ja00OpaTOPHBIX padboT

OTKJIOHEHUsI TapaMeTpOB TOTOBOTO HU3JENUS OT
3aJIaHHBIX; AHAJIM3UPOBATH TPEIJIOKECHHUS 10
W3MEHEHUSIM B TEXHOJOTMYECKHX MpOIEeccax M
MPEAYNPEXKACHUIO ¥ JUKBUJANMK Opaka B
MIPOU3BOCTBE U3JIETUN MUKPOIEKTPOHUKH.

Buaagers:crarucTiueckum aHaJIN30M
[IapaMeTpoOB  TEXHOJIOTMYECKUX  OIEpaluii;
BBISIBIICHUEM u yCTpaHEHHUEM IPUYKH
OTKJIOHEHMsI ~ MapaMETPOB  TEXHOJIOTMYECKUX

omnepanuid OT 3aJaHHbIX; BHECEHUEM HU3MEHEHUU
B TGXHOJIOFI/I‘IGCKyIO IIOKYMGHTaLII/IIO.

Komnoksuym
Brinonuenue
71a00paTOPHBIX pabOT
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9. Y4eOHO-MeTOAMYECKOE 0O0ecnieYeHue TUCIHILIMHBI (MOYJIs1)

OcHoBHasi iMTEpaTypa

1. KomnerotepHoe MozenupoBanue npoueccoB B POC: YuebHoe nocobue / Pomanosckuii M. H.
-2016. 101 c.

JlonoJIHUTeIbHAA JIUTEpaTypa
1. ABToMaruzauus KOHCTPYKTOPCKOTO UM TEXHOJOTMYECKOIO IPOEKTHUPOBaHUSA: YueOHOe
noco6ue / Kuranosa E. @. - 2016. 201 c.
2. KoMmmbloTepHblE TEXHOJOTMM B HayKe, OOpa30BaHUU U MPOU3BOJCTBE AJIEKTPOHHOU
TexHUKU: YuebHoe nocobue / Kpyunnun B. B., Tanosuukwuii FO. H., Xomuu C. JI. - 2012. 155 c.
3. ABTOMaTH3aIMs MPOESKTUPOBAHMS PAIHOAIICKTPOHHBIX CPEJICTB: YyUeOHOE MOCOOHe I BY30B/
I'.T'. YaBka [u ap.]; pea.: O.B. Anekcees. - M.: Beicmias mkona, 2000. - 480 c.
4. bopnoBckuit ['.A. ®uszuyeckue OCHOBHI MATEMAaTHYECKOTO MOJCIUPOBAHUSA: YUueOHOE
nocobuenns By3os/ I.A. bopnosckuii, A.C. KonagpareeB, A.JI.P. Hoynepu.- M: Akanemus,
2005. - 315c.

IMepuoauyeckue u3xaHus
[lepeuenp nepuoaMYecKUX W3JaHUM, mNomydaeMblx OuOmuorekod KBI'Y, B KoTOpbIX
CTYJICHT MOKET O3HAKOMHUTHCSI C COBPEMEHHBIMH JJOCTH)KCHUSAMHU B 00JIACTH PAUOTEXHUKH:
e XKypnan Texundeckon (HU3HKH;
e MUKpPOAIIEKTPOHHUKA;
e Panmo;
e llI3BecTus BrICIIMX yueOHBIX 3aBeneHui Poccun. PannosnekTpoHuka.

HNHTepHeT-pecypcsl
http://lib.kbsu.ru/ — bubnuorexa KbI'Y
https://elibrary.ru/ — Hayunas snekTpoHHas OMOIMOTEKA
http://jre.cplire.ru/ — sxypHan paguo3IeKTPOHUKA
http://shemu.ru/— paguo cxeMbl U CTaThH.
http://www.radioliga.com/— xypHan «Pagnonroourensy

10. IIporpammHoe ofecnevyeHHe COBPeMEHHbIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TeXHOJIOT Wil

1. CTyneHTsl UMEIOT JOCTyH K €IuHOMYy oOpa3oBaTellbHOMY IOpTajiy, I/Ie MOTYT B
OTKPBITOM  JIOCTyIIE€  IOJ30BAaThCA  pecypcaMu  y4eOHO-METOAMYECKOW  JIMTEpaTyphl,
SABJISTFONITUMUCS pazpadoTkamu Beaymux BY30B Poccum.

2. JInst peHTUHTOBOrO KOHTPOJISL UCIIOJIb3YETCSl CUCTEMA KOMIIBIOTEPHOIO TECTHPOBAHMUS
Ha 0a3e mporpammHoro obecrneuenus Moodle.

3. IIpu BbINONHEHUM J1a0OPATOPHOTO MPAKTUKyMa CTYICHTHI B 00s3aTEILHOM IOPSIKE
IPOBOAST 00pabOTKYy HKCIEPUMEHTAJIbHBIX JAaHHBIX C IPUMEHEHHEM IPOrPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B pamkax oOecrieueHust MPUMEHEHUS KOMITBIOTEPHBIX TEXHOJOTHI B 00pa30BaTeILHOM
npolecce MMEIOTCS  CHEIUATN3UPOBAaHHBIE KOMIIBIOTEPHBIX  KJjacca C  COBPEMEHHBIM
IPOrpaMMHBIM 0O€ecTieYeHIEM U UMEIOIUM BbIX01 B IHTepHeT.
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11. MaTepuajibHO-TeXHHYECKOE o0ecneyeHue TUCIHIIIMHBI
MarepranbHO-TEXHUUECKYTO 0a3y /i MPOBEACHHS 3aHATHH 10 IUCUUIUINHE COCTABIISIOT:
° CHELUAIU3UpOBaHHAsd  ayJUTOPUs, HUCHOJIb3yeMas IpU  IPOBEACHUM  3aHATUHI
JICKITMOHHOI'O THIIa, OCHAIlICHHAasA MYHBTHMCHHﬁHBIM HpOGKTOpOM U KOMIIJICKTOM annapaTypH,
MO3BOJIAOIIEH JEMOHCTPUPOBATh TEKCTOBBIC U TpayUIeCKUe MaTepUAITHI;

o pabouee MecTo Iperno aBaTes;
o pabouune MecTa CTyICHTOB.
MynbTuMeuiiHas TPEe3EHTALUS, COPOBOXKIAIOIIAS JICKIHIO, TO3BOJISET MPEMOIaBaTEIII0
aKI[CHTHPOBAaTh BHUMAHHUE CTYACHYECKOW ayAUTOPHU Ha KITFOYEBBIX BOIIPOCAX JCKIINH.
JuctumninHa oOecrieueHa:

. TECTOBBIM MaTepuajiaMd B AJIEKTpOHHOU oOydaromieit cucreme «Moodle» (OTKpwITHIN
YHUBEPCUTET);

° KHIDKHBIM (DOHIOM OMOTNOTEKH;

o ANIEKTPOHHBIMU BEPCHSIMH JICKITUH ¥ YICOHUKOB.

CrynenTsl UMEIOT A0CTyn Yepe3 VIHTepHeT M0CTyn K 3JIEKTPOHHOM 00yJaroen cucremMe
«Moodle» (OTKpBITBI YHHUBEPCUTET), KOTOpasi MO3BOJISIET pa3MeIaTh 3JIEKTPOHHbIE yueOHbIe
Kypchl B CBOOOIHOM JIOCTYIIE AJIsl CTY/IEHTOB YHUBEPCUTETA.

[Ipu npoBeneHny 3aHATUIN JIEKLMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCTIOJIL3YHOTCS:
JIUYEH3UOHHOE RPOZPAMMHOE 0becneuenue uce0000H0 pacnpocmpansemvle nPoOZPammol:

° Microsoft Office munensus: {oroBop Nel35 or 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, norosop Ne 4/14-08 ot 14.08.2015, moroBop
Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot 25.11.2014,
JIOTOBOP Ne0331100002314000077-0003152-01 oT 29.12.2014, JIOTOBOD
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;

. apxuBatop 7z, Adobe Acrobat Reader mnumensms: mnpemoctaBisieTcss OecIuiaTHO Ha
YCIIOBUSX 10 ajpecy https://www.adobe.com/ru/legal/terms.html;

. Mozilla  Firefox gmunensus: GPL/LGPL/MPL, Google Chrome  numeH3us:
MpeIoCTaBiseTcs OeCIIaTHO Ha YCIOBUSX JIMIIEH3MOHHBIX COTVIAIEHHH Ha MporpaMMmHOe
obecrieueHne c OTKPBITBIM MCXO/THBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

st CTYJIEHTOB C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI CO3IAHBI CIIEIUAIbHBIC
yCIIOBUSL A TOdy4yeHUs oOpaszoBaHus. Crenuaiu3upoBaHHOE TOMEIIEHUE ISl WHBAIUI0B
pacnonoskeHo 1o azapecy: 360004, Kabapmuuo-bankapckas pecrmyoOnuka, r. Hampuwmk, yoI.
YepusbleBckoro, 173, rmaBHbIN yueOHBIN KOPIyC YHUBEpcUTeTa, ayautopust Nel45.

B memsx [QOCTYMHOCTH TIONYyYEHHUS BBICIIErO O0pa3oBaHHs MO 00pa30BaTENbHBIM
mporpaMMaM HMHBAIWIaMH W JHUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBBS
YHUBEPCUTETOM 00€CTIEUNBACTCS:

° aTbTEPHATUBHOM BepcHer o(UIMAIBHOTO caiiTa B ceTu «IHTepHET» 115 CIIab0BUIAITNX;
° MIPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO 00yYarOIIEMYCsl HEOOXOIUMYIO TOMOIIIb;
. JUIS WHBAIUAOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS IO CIyXy —

nyOJIMpoBaHUE BCIYX CIPaBOYHON MH(POPMALIMKU O paclMCaHUM y4eOHBIX 3aHATHI, obecrieueHue
HaJUIeKAIMMH 3BYKOBBIMH CPEICTBAMU BOCIIPON3BEACHUS HH(POPMAIIHH;

o I MHBAIWAOB M JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS, HWMEIOIINX
HapyIIEHUs] OMOPHO-ABUIaTEeILHOTO alapaTta, CO3JaHbl MaTepHaIbHO-TEXHUYECKUE YCIOBHS,
o0ecreynBaroIue BO3MOXKHOCTh OECHpEensTCTBEHHOIO J0CTyna OOydaloluxcsi B y4yeOHbIe
MIOMEIICHUS, OOBEKTY MHUTAHWS, TyaJeTHbIE W JPyrHe IOMEUICHHUS YHHBEPCHUTETa, a TaKKe
npeOBIBaHUS B yKa3aHHBIX MOMEIIECHHUSIX (HAJMUMe PACIIMPEHHBIX TBEPHBIX MPOEMOB, TOPYYHEH
U APYTUX MPUCTTOCOOTIECHUT).
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[punoxenne 1
JIuct u3mMeHeHui (IonoaHEHU )B paboyeil mporpamMmme
JTUCIUTITAHBI (MOIYJIs1)

b1.B./1B.03.02 « KOMIIBIOTEPHOE MOJEJIMPOBAHHUE B
JIEKTPOHUKE»

no HanpasieHuto noaroroBku 11.03.03Pagnorexnnka cpeacTB HaPaBICHHOCTD (TIPO(UIIH)
HNuTerpupoBaHHbie cucTeMbl 6e3onacHocTd Ha 20 — 20 y4yeOHBIN TOJT

Ne ni/m JuiemeHT (myHkT) PII/{ Ilepeyenn IIpumeyanue
BHOCHMBIX
H3MEHEHU

Obcyarcoena u pekomeH008ana Ha 3ace0anuu Kageopovl

POTOKOJ Ne 0T « » 2022 1.

3aBenyomuii kadgeapoi / /

IOAITUCH pacnm(l)pOBKa moAnnucu Jara
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KpuTepml OIICHKH KaYeCTBAa OCBOCHHUSA NUCIHHUIIIMHBI

IIpunoxenne 2

Kon KPUTEPUU U TIOKA3ATEJIM OIEHUBAHUSA PE3YJIBTATA OBYUEHHUA
KOMIIETeHIUH » »
Ikana mo TpaAMIUOHHOI NATHOA/ILHON cHCTeMe
PE3YJIBTAT B > T =
a30BbIii ypOBEeHb OIBUHYThIi .
OBYUYEHUA yp poABHity Bbicokuii ypoBeHb
Y0BJ1€TBOPHUTEIbHO/IU YPOBEHb
M0 AHCIUMIIIHHE HEJAONMYCK | HeYAOBJIETBOPHUTEIHLHO OTJIHYHO/AU(. 3aueT
¢. 3auer xopouo/audg. 3ayer
(Mony.J10)
Ikaja no 0a1IbHO-PEHTHHIOBOM cHCTeMe
0-35 36 - 60 61-80 81-90 91 -100
3HaTh: TpeboBaHus OTCYTCTBUE 3HAHUH O: HETOJHbIE 3HaHUS O: B IEJIOM  YCIELIHbIE | MOJHOCTBIO
TEXHUYECKHX - TmpuHOMNax paboTel | - NPUHOMMIAX PabOTHI | 3HAHUA O: c(hopMUpPOBaHHbIE
pernaMeHToB Ha YCTpONCTBa, YCTpPOWCTBA, - mpuHOMNax paboThl | 3HAHUS O:
BBIITYCKAEMBbIE H3/IENINSA BO3MOJKHOCTSIX CPEJCTB | BOSMOXKHOCTSIX CPEJACTB | YCTPOMCTBA, - TpuHOMIIAX PaboTHI
MHUKPOIJIEKTPOHUKHY; KOHTPOJIl TEXHHYECKOTO | KOHTPOJII TEXHHYECKOTO | BO3MOXKHOCTAX CPEICTB | yCTPOMCTBA,
TEXHOJIOTUYECKUE COCTOSIHUS COCTOSTHHSA KOHTPOJISl TEXHHYECKOTO | BO3MOXKHOCTSIX CPEACTB
K-3 (axTOpHI, Pannuo3IEKTPOHHON PannodIEKTPOHHON COCTOSIHUS KOHTPOJISl TEXHUYECKOTO
Criocoben BBI3BIBAIOIINE annaparypsl; anrmaparTypsl; PaanO3IEeKTPOHHOM COCTOSIHUSA
o8O IIOrPEIHOCTH He smaer | - MeToAax 00paboTku | - MeTonax 00pabOTKHU | ammapaTypsl; PaJIMO3IIEKTPOHHOM
HPOBOJUTH N o o
POBOZ W3TOTOBJICHUS M3IENUi pe3ysbTaToB M3MEPEHHH | PE3ylbTAaTOB HM3MEPEHHH | - MeTojax oOpabOTKM | ammapaTypsl;
aHaJim3 5 MHKPO3IEKTPOHHKIL C HUCIOJb30BaHHUEM | C UCTIONB30BAHUEM | pE3yNbTaTOB M3MEPEHUH | - MeTomax 06pabOTKH
mpuuH bpaka | oo OLIEHKHU Cpe/CTB CpeacCTB c HCIIOJIb30BAHUEM | pe3yIbTaTOB H3MEPECHUI
npu i i
HEFOTOBHGHHH NPHFOHOCTH - BBIYHCIIATEIBHON BBIYUCIIUTENEHON CpeINCTB 5 c UCIIONB30BAHUEM
TEXHUKHU. TEXHUKU.
paroron BOCIIPOH3BOIHMOCTH BBIYHCIIATEIBHON CpeNcCTB 3
TEXHUKHU.
! TEXHOTOTMIECKIX BBIYHMCIIMTCIILHON
MHUKPOIJIEKTPO TEXHUKH.
MIPOLIECCOB
HUKHU U J1aBaTh o
MIPOU3BOJCTBA U3JEIHI
peEKOMeHIanu
v no  px | MHKPOOICKTPOHUKH.
YMeTb: HCIOIB30BATH OTCYTCTBHUE WIHA | HEAOCTATOYHOE YMEHHE:- | B LEJIOM  YCIEIIHOE | MOJHOCTBIO
YCTPaHEHUIO U .
CTaHJapTHbBIE JacTUIHOC yMCHUE:! paboTath C | yMmeHue c(hOopMHUPOBAHHOE
Ipeaynpexie 6 .
KOMIIBIOTEPHBIE - paooTars C | 3KCIULyaTalMOHHOMI - paborartb C | yMeHue
HUIO. o N .
MIpOTrpaMMbl hibE OKCIUTyaTallHOHHOU JIOKyMEHTaluen 10 | AKCIUTyaTallMOHHOMN - paboTath c
00paboTkH He yneer AOKYyMCHTALNEH 10 | TEXHUYECKOMY JOKyMEHTaluen 10 | SKCILTyaTallMOHHOM
CTaTUCTHYECKUX Y TEXHUECKOMY 00CITyKMBaHHIO TEXHUYECKOMY JIOKyMEHTaluen 1o
JaHHBIX;  OINpPENEIATh 00CITy KUBAHNUIO Paano3AEKTPOHHON 00CITyKMBaHHIO TEXHUYECKOMY
NPUYUHBL  OTKIOHEHHS PpaAno3JICKTPOHHON anmaparypel, PaaHOdIEKTPOHHON 00CITyXKMBaHHIO
IIapaMeTpoB T'OTOBOTO almaparypsl, - MCIIOJIb30BATh CPEJICTBA | ammaparypsl; PaTHOdICKTPOHHOM

n3CIUA OT 3aJaHHBIX,

- UCIIOJIb30BAaTh CPCACTBA

HU3MEPCHUA JJIA

- UCII0JIb30BAaTh CPEACTBA

anmaparypel;




Kon
KOMIICTCHIIUN

KPUTEPUU U IOKA3ATEJIN OUEHUBAHUSA PE3YJIBTATA OBYUEHHUA

Ixaja mo TpagUIMOHHOMH MATHOAJILHON cHUCTeMe

PE3YJIBTAT > =
OBYYEHMS Ba3oBblii ypoBeHb HpoaBuHyTHIH Bricoknii yposens
YIOBJIETBOPUTEIbHO/IH YPOBEHb
M0 TMCUMILINHE HEJOMYCK | HeYJAOBJIETBOPHTEIbHO oTIn4YHO/AN}. 3a4eT
(Mo 1i0) ¢. 3auer xopomo/aud. 3a4er
Ilxana no 0a/LILHO-PETHHIOBOI1 cCHCTeMe
0-35 36-60 61 - 80 81-90 91-100

AHAIM3MPOBATH HU3MEpEeHHs JUISL | KOHTPOJI TEXHUYECKOTO | U3MEPEHUS Ul | - UCTIONIb30BaTh CPEACTBA
TIPEIOKEHHS o KOHTPOJISL TEXHHUYECKOTO | COCTOSIHHUS KOHTPOJISI TEXHHYECKOTO | M3MEPEHUs ISt
H3MEHEHIM B COCTOSTHHS PanrodIeKTPOHHON COCTOSTHHS KOHTPOJISI TEXHHYECKOTO
TeXHOTOIHUECKIX PpanuodIEKTPOHHON anmapaTypel. PpanuodIeKTPOHHOH COCTOSIHHS 3
nporeccax " annapaTypel. annapaTypsl. PanrodIeKTPOHHOM

anrmapaTypel.
MIPEAYNPEKACHAIO U
JUKBUJIANWK Opaka B
TIPOM3BOACTBE M3ACINI
MHKPO3JIEKTPOHUKH.
Bianers: OTCYTCTBHE HaBBIKOB | HEJOCTATOYHOE HaJIMuue HaBBIKOB | YCIEIIHOE BIaIEHHUE:
CTaTHCTHYECKUM BIIaJICHUSI: BJIaJICHHUE: BIIaJICHUSI: - SKCILTyaTanueit
aHAJIM30M T1apaMeTpOB - SKCILTyaTanues | - 9KCIUTyaTanuen | - OKCILIYaTallHeHl | pagnodeKTpoOHHOM
TCXHOJIOTHICCKIX Paauod3IeKTPOHHOM PaaNO3IEKTPOHHON Paauo3IEKTPOHHOM anmaparyper;
onepannu, annaparypsl; arnmnaparypsbl; anmnaparypsl; - cOOPKOM 1 HACTPOUKOI
BBLIABIICHUEM u - cOOpKO#f M HACTPOUKOH | - COOPKOH M HACTPOHKON | - COOPKOM M HACTPOHKOH | pamuo3sIeKTPOHHOM
YCTPaHCHUCM  IIPUYHH He PaAHO3TICKTPOHHOM Pano3JIEKTPOHHON PaaHO3IEKTPOHHON annaparypel.
OTKIIOHCHHAA paageer | ANIAPaTypbL. anmapaTypebl. annapaTypel.
rapamMeTpoB
TEXHOJIOTHYECKUX
onepanuit oT
3aJ]aHHBIX; BHECEHHEM
U3MEHEHUN B
TEXHOJIOTHYECKYIO
JOKYMEHTAIHIO.
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