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1. Hean 1 321241 0CBOEHUA TMCUMILIUHBI (MOIYJIA)

Leabro OCBOEHMS AUCUMITAHBI SIBIISICTCS
U3yYeHHUEMETOJOBUAITOPUTMOBKOMIIBIOTEPHOT OMO/IETMPOBAHHUATIPOLIECCOBIPEILICHUSOOIEHH
’KEHEPHBIX, KOHCTPYKTOPCKIUXUTEXHOJIOTHUECKIX3a1a.

OcHOBHbIE 321241 AUCHUILIHHBI:

[To3HaKOMUTHCSICOCOOEHHOCTIMUKOMITBIOTEPHOTOMOIEIUPOBAHUSTEXHUUECKMXO0OBEKTOB
HaMHKPO-, MAaKpO- UMETAyPOBHSIX;

— OBaAeThMETOJAMHUKOMITBIOTEPHOTOMOIeTpoBaHusAnporeccoBBPOC.

W3ydenune AUCIUIITMHBI HAIIPABJICHO Ha MOJATOTOBKY CHEIMATNCTOB, CIIOCOOHBIX pelaTh
npo0sieMbl, BO3HUKAIOIIME TPHU SKCIUTyaTallud W3AETUl AJIEKTPOHHOW TEXHUKU C Y4eTOM
oOnactd, THUIIOB U 3ajady  NpOo(ecCHOHANBHOW  JEATETbHOCTM B  COOTBETCTBUH  C
npodeccuoHaTbHBIMU CTaHAAPTaAMHU:

- 06.005 «Cneumanuct mO H3KCIUTyaTallud PagHOdJIEKTPOHHBIX CpEACTB (MHXKEHEp-
DIIEKTPOHHK)», YTBEPXKICHHBI MpPHKa3oM MUHUCTEPCTBA TpyJa W COIMAJIBHON 3allUThI
Poccuiickoii @eneparu ot 31 utonst 2019 roga N 540n (3apeructpupoan B Muntocte PO 28
asrycta 2019 rona, peructpanuonssiii N 55756).

- 40.058 «MmxkeHep - TEXHONOT MO MPOU3BOJACTBY H3IEIUNA MHKPOAIIEKTPOHUKI,
YTBEP>KICHHBIN MpHKa3oM MUHUCTEpCTBA TpyJa U COLMaIbHOW 3amuTthl Poccuiickoit
®enepanuu ot 03.07.2019 1. Ne 480n (3apeructpupoBan Muntoctom Poccun 29.07.2019 r. Ne
55439).

2. MecTto nucuuniauubl (Moay.si) B ctpykrype OIIOII BO
JuctummuHa BkmodeHa B b1.B./[B.03.02 yueOHOro mana 1mo HanpaBICHHIO TTOATOTOBKU
BO 11.03.01PagnoTexaukanpodmib: « MHTErpupoBaHHBIE CUCTEMBI O€30ITACHOCTI.
[Ipu ocBOCHMM TUCHIUILTUHBI O0YYAIOIIMICSI CMOXKET YACTUYHO MPOIEMOHCTPUPOBATH

cnenyromye 0606meHasie TpynoBbie hyHkuu (OTd):

— DKCIUIyaTanusi pPaanodJeKTPOHHOI anmapaTtypbl (mMpodecCHOHANBHBIM CTaHAAPT
06.005«CrienuamucT 1Mo AKCILTyaTali PaJUOdICKTPOHHBIX CPEICTB (MHKEHEP-2JICKTPOHUK )Y,
kox B, ypoBens kBanupukanuu - 5);

— Pa3paboTka eIMHMYHBIX TEXHOJIOTHYeCKHX IPOLECcCOB M PeKOMeHJAluil 1o
YCTPAHEHHMI0O H NpeaylpekAeHHI0 Opaka B NPOM3BOJACTBE M3/1eHil MHKPO3JIEKTPOHMKH
(mpodeccuonanbubiii ctangapt 40.058 «MmkeHep - TEXHOJOr IO MPOU3BOACTBY H3EITHI
MHUKPORJICKTPOHHUKIY», KOJ B, ypoBeHb KBaMU(pUKAIHH - 6).

MeToapl U CpeicTBa, HCIOJb3yeMbIe MPH HU3YYEHHHM TUCHUILIMHBL «KommbroTepHOE
MOJIETTUPOBAHUE B IEKTPOHUKE» UMEIOT KaK CaMOCTOSATEIbHOE 3HAUEHUE, TaK U MCIIOJIb3YIOTCS
B [ApAJUIENFHO U3YYaeMbIX TUCIUILINHAX.

HucuuruinHa O6a3upyercss Ha 3HAHUIX, paHee NPUOOPETEHHBIX CTYAECHTAMHU TIPH
M3YYeHUU JUCUMIUIMH: Marematnueckuii ananus; Juddepennmanbuple U UHTErpajibHbIC
ypaBHEHHUS; DJIEKTPOHUKA; Marepuaibl 1 KOMIOHEHTHI 3JIEKTPOHHBIX CPECTB.

3. TpeOoBanus Kk pe3y/ibTaTaM 0CBOCHUS AUCHHUILIMHBI (MOIYJIsI)

[Iponecc u3yyeHne NUCHMILIMHBI HApaBiIeH Ha ()OPMHUPOBAHUE JIEMEHTOB CIIEAYIOIINX
komriereHnii B coorBerctBUM ¢ PI'OC BO u OIIOII BO mno naHHOMY HanpaBiEHUIO
IOATOTOBKHU:

a) npogeccuoHanbHbIX komnerenuuii (IIK):

— cI0cOO€EH NMPOBOAUTH aHAIN3 NPUYMH Opaka IMpU U3rOTOBJIEHUH U3JCIUN MUKPOIIEKTPOHUKU
U J1aBaTh PEKOMEHJIAIMU 110 UX YCTpaHeHuto u npeaynpexaenuto (11K-3).

Koa n HauMeHOBaHHE HHAMKATOPA JOCTHKEHHS KOMIICTCHIUH:

— IIK-3.1. BoisgBiseT TeXHOJOTHUYECKUE (DAKTOPHI BBI3BIBAIOIINE MOTPEIITHOCTH H3TOTOBJICHUS
U3JEIUA MUKPODJIEKTPOHUKH.

— TIK-3.2. Jaer mupemIoXeHHWs IO JUKBUAAMU Opaka B MPOW3BOJICTBE U3ICIUN
MUKPOIJIEKTPOHUKH.



—I1K-3.3. TIpeasnaraer BHECEHUE U3MEHEHUH B TEXIIPOIIECC.

B pe3ynpTraTe n3y4eHus AMCHMILUIMHBI CTYIEHT JOJIKEH:

3HATB:TPEOOBAaHUS ~ TEXHUYECKUX  PEIVIAMEHTOB  Ha  BBIIYCKaeMble  M3/EIHA
MHKPOJJICKTPOHUKH ; TEXHOJIOTHUICCKUC (baKTOpI)I, BBI3BIBAIOIINEC TIOTPCHIHOCTU HM3IrOTOBJICHUA
U3JENUA  MHUKPODJIEKTPOHUKU;METO/bl  OLEHKM IPUTOAHOCTH M BOCHPOM3BOAUMOCTH
TEXHOJIOTMUYECKHUX MPOIIECCOB MTPOU3BOCTBA 3TN MUKPOIIEKTPOHHUKHY;

YMeTh:HCIIONb30BaTh CTaHJAPTHBIE KOMIIBIOTEpHBIE MPOTPaMMBl Al 00pabOTKH
CTaTUCTUYCCKUX JAHHBIX;OMPCACIIATL TPUYNUHBI OTKIIOHCHUS IMMapaMETPOB I'OTOBOTO HU3JACIHA OT
3a[JaHHBIX;aHAJIN3UPOBATh MPEIJIOKEHUS 110 W3MEHEHUSAM B TEXHOJIOTMUECKHX IIpoLeccax M
npeaynpexKACHUIO U JIMKBUAAIUN 6pa1<a B IIPOU3BOJICTBE I/I3216J'H/II\/’I MHKPOIJJICKTPOHUKH,

BJIAJ1eTh:CTaTUCTUUECKUM aHaJIN30M [1apaMeTpoB TEXHOJIOTMUECKUX
OHepaHI/II\/’I;BBISIBJ'IeHI/IeM U YCTpaHCHHUEM IIPUYUH OTKIIOHCHUSA IapaMCTPOB TEXHOJOTHYCCKUX
orepanuil OT 3aJJaHHbIX;BHECEHUEM U3MEHEHUH B TEXHOJIOIMUECKYIO JJOKYMEHTALHIO.

4. CopepxaHue U CTPYKTypa AMCHHUILIMHBI (MOXYJIs1)
B Tabmuie 1 mpuBOAMTCS ONMMCaHWE COACPIKAHUS TUCIUTUIMHBI, CTPYKTYPHUPOBAHHOE T10
paszenaM, C yKa3aHHEM [0 KaXIOMy paszzaendy (GOopMbl TEKYIIEro KOHTPOJS: BBIIOJHEHUE
npaktudeckux padot (I1P), komnoksuym (K), rectuposanue (T).

Tabmumna 1
HaumenoBanmue Conep:kanue pasaena/ TeMbl Kon dopma
pasaena KOHTPOJIMPY | TeKyliero
eMoii KOHTPOJIsI
KOMIIETeHIH
u (WU ee
4acTH)
1 | Obwue [TpunIMIBI HUEepapXUIHOCTHU u | IIK-3 K, T, IIP
ceeoenus nexommosunuu. [lapamerpsl u Qa3oBble
omamemamuuyec | TIEpEMEHHbIE. TpeGoBanus K
KUXMOOEAX. MaTeMaTUYeCKUM MozensM. Mojenu Ha
MUKpPO-, Makpo- UMETaypOBHE.
MoaenupoBanue 3JIEMEHTOB
cucteM.MeTo/1 HAUMEHbBIINUX KBAPATOB.
2 | Ocnogvimooenup | Kommnonentnele u  Ttomonorudeckue | ITK-3 K, T, ITP
08aHUs ypaBHEHUS. AHAJOTUU KOMIOHEHTHBIX U
HAMAKpO-,MUKpO | TONOJOTUYECKUX YypaBHEeHMN.VIcTOUHNKH
- umemaypoguax | Gpa3zoBbIX MePEMEHHBIX.
DOpMUPOBAHUEIKBUBAJICHTHBIX  CXEM.
CBs3u MEXKIY
Pa3HOPOAHBIMUIIOICUCTEMAMH.
3 | Mooenu ITaccuBHBIE snemeHThl. | ITK-3 K, T, IIP
oazoevixsnemern | IlomynpoBoauukoBsle  nuonbl.llonessie
mog POC TPaH3UCTOPBL. bunonspueie
TpaH3uCTOpbL.ONpeieneHne napaMeTpoB
MOJIETIEH. Cratuctuueckuen
J€TEPMUHUPOBAHHBIE MOJIEIH.
ABTOMaTH3aIUSONIPEACTICHUS
1apaMeTPOB.
4 | Mooenuposanue | O6mue  cBepenus. IlpeoOpaszoBanus | IK-3 K, T, IIP
cmamu4eckux Tesennna m Hoprona. ®opmupoBaHue
DeAHCUMOS. monenu. Metrox  Heiotona-Padcona.
Moaudukammm MeToJ1a Hrrotona-
Padcona.




5 | Mooenuposanue | KomruiekcHas yactoTHas | [TK-3 K, T, ITP

84aCmMOmHOU XapaKTepUCTHUKA. dopMupoBaHUE
obnacmu MoAenu. MeToabl pelIeHUus CUCTEM
JIMHEWUHBIXYPaBHEHUH. [ToBbiieHNE
7 (hEKTUBHOCTH AJITOPUTMOB aHAIH3A.
6 | Mooenuposanue | Metonbl uucieHHoro unterpupoBanus. | IK-3 K, T, IIP
nepexoombix To4HOCTP  MYCTOWYUBOCTH  METOJIOB.
npoyeccos Bri6op nrara HMHTETPUPOBAHUSL.

KomOunupoBanueie anroputmbl. MeTon
IepeMeHHbIX cocTosiHus. HesBHas Gpopma
IUHAMHYECKOMMOIEIIH.

Cmpykmypa oucyuniunot (Mooyns)

Tabmuma 2. O6mas Tpy10€MKOCTh TUCIUIIINHBI COCTaBIIsAeT 3 3aueTHBIX eauHuIl (108 gaca).

Bup padorsl TpynoeMKoOCTb, 4achl
4 cemecTp Bcero
OO0mas Tpy10eMKoCTh (B 4acax) 108 108
KonrakTHas padora (B yacax): 34 56
Jlexyuonunwie 3auamus (J1) 17 28
Jlabopamopuvie 3anamus (113) 17 28
CamocrosiTesibHasi padoTa (B yacax): 65 65
Kypcosas pabota (KP)/ Kypcosoii npoekrt (KII)
CaMocTosITeIbHOE U3yUEHHUE Pa3/IeTIOB/TeM 65 65
IMoaroroBka u MpoXo:KaeHNEe MPOMEKYTOTHOM 9 9
arTecTauuu
Bua npoMekyTo4HOI aTTecTALMHU 3ayer
Taomuia 3. JIeKiiMoHHbBIEe 3aHATHI
Ne ni/m Tema
1. [TpuHIMIIBI HEepapXUYHOCTH U JeKoMno3unuu. [lapamerpsl u (azoBbie MEPEMEHHBIE.
TpebGoBaHus K MaTeMaTUYECKUM MOJAEIAM. Mojenn Ha MUKPO-, MaKpO- U METaypOBHE.
MogenupoBaHue 3J1€MEHTOB cUcTeM. MeTo1 HAMMEHbLINX KBaJIPaToOB.
2.
KoMmoHeHTHbIE ¥ TOMOJOTWYECKHE YpaBHEHUSA. AHAJIOTUU KOMIIOHCHTHBIX H
TOMOJIOTHYECKHUX ypaBHeHuM. M lcTouHnKN (ha3oBbIX MEPEMEHHBIX.
DopMHUPOBAHNEIKBUBATICHTHBIX cXeM. CBsI3M MEXIY PA3HOPOIHBIMHUTIOICHCTEMAMHU.
3.
[TaccuBubie  snemeHThl. [lomynpoBoaHukOBbIE — AuoAbLIlosEeBBIE  TPaH3UCTOPBI.
bunonspusie TpanzucTopbel.OnpeneneHre napaMeTpoB mozeneil. CTaTUCTUYECKUEn
JETEPMUHUPOBAHHBIC MOJEIIN. ABTOMATHU3AIUSIONPEICTICHHUS TAPaMETPOB.
4.
O6mmwme cBenenus. [IpeoOpazoBanmsi TesennHna u Hoprona. dopmupoBaHue MOCIH.
Meton Heiorona-Padcona. Momudukarmu merona Herorona-Padcona.
5.
KommniekcHass uactoTHass Xxapakrtepuctuka. PopMmupoBaHHe MojAenu. MeTosl
pelieHnst CUCTeM JHMHEHHbIXypaBHeHHHA. [loBbIlIeHne >(PPEKTHBHOCTH alTOPUTMOB
aHaJjIu3a.
6. .
Metoapl YHMCIEHHOTO WHTErPUPOBAHUSA. TOYHOCTH HMYCTOMYMBOCTh METO/IOB. BriOOp
mara uWHTerpupoBaHus. KoMOMHHMpOBaHHBIE aNrOpUTMBL. MeETON TMEepPEeMEHHBIX
coctosinusi. HesiBHast popma JMHAMUYECKONMOIEIIH.




Ta6mmia 4. [lpakTudeckue 3aHsATHS

Ne i/m Tema
1 Monenu 6a3oBbIx3eMenToB POC
5 MonennpoBaHUECTATUYECKUX PEKUMOB
MopenupoBaHre BUaCTOTHOU 00J1acTH
4 MonennpoBaHUENEPEXOHBIX MPOLIECCOB
Tabmuia 5. CaMoCTOSTEIbHOE H3yUeHUE Pa3/IeIOB TUCITUILTHHBI
Ne i/m Bonpockl, BBIHOCHMBIEC HA CAMOCTOSITEIbHOE H3YYCHHE
1 Oranbl U acnekTbinpoekTupoBanus POC,oxBaTtbiBaeMbiecoBpeMeHHbIMU CAIIP, nnx
" | MHTErpaIysl B ¢INHBINIIUKIT TPOCKTUPOBAHUSI.
) OCHOBHBIEPA3HOBUAHOCTH MozeneidnemenToB POC.
3 Meroasl CUMYIISITUUIEKTPUYECKUX LIETIE UCTPYKTYP
4 CuHTE3 ¥ ONTUMM3ALUARICKTPUIECKUX LENeH UCTPYKTYP
5 PacueTHO-3KCIIEpUMEHTAIBHBIEMETO Bl TIPOEKTUpOBaHUs. IHTErprpoBaHHBIECHCTEMBI
" | MOJIETMPOBAHUSH U3MEPEHHI
5. OuneHo4HbIe MaTepUAJIbI JIs1 TEKYIIEro U py0e:KHOT0 KOHTPOJISI yCIIeBaeMOCTH U
NPOMEKYTOYHOM aTTeCTalluu
5.1. Konnokeuym
B cemectpe mnpoBOAATCS TPH KOJUIOKBHYMa, KOTOpBIE OLIEHUBAIOTCS MO § 0asioB
Ka)KJIbIi.

Bonpocuwi, évinocumosie Ha Konnokeuym
(konmpoaupyemwie komnemenyuu-II1K-3)
Ilepeviit Konnokeuym

[TpuHIUIIBI MePapXUIHOCTH U JAeKoMIo3uiuu. [lapameTpbl U ¢a3oBbie MEpEMEHHBIE.
TpebGoBanusi K MaTeMaTH4ecKUM MoJensM. MoJenu Ha MHKpPO-, Makpo- M MeETaypOBHE.
MopenupoBaHue 3JIE€MEHTOB cHUCTeM. MeTol HauMeHbIINX KBaapaToB.KOMIIOHEHTHBIE U
TOMOJIOTHYECKHE YpaBHEHHS. AHanoruu KOMITOHEHTHBIX u TOTIOJIOTHYECKUX
ypaBHeHuU. VicTouHnkH (Da3oBBIX TepeMeHHBIX. DOpPMUPOBAHUEIKBUBATIECHTHBIX cXxeM. CBs3u
MEX1y pa3HOPOIHBIMUIIOICUCTEMAMH.

Bmopoii konnokeuym
[TaccuBabie  anementThl.  [lomympoBogHukoBeie  auoisbl.llosieBbie  TpaH3UCTOPBHI.
bunonsapasie  TpaHzucTopsl.OnpenesieHue  mapameTpoB  mozened.  CTaTUCTHYECKUEH
JETCPMUHUPOBAHHBIE MOJETU. ABTOMaTH3AIUSAONpPEACTeHUsT mapamMeTpoB.O0IMe CBEeICHUS.
[TpeobpazoBanus Teennna u Hoprona. @opmupoBanue monenu. Meroa Herorona-Padcona.
Moaudukanuu merona Hetotona-Padeona.

Tpemuii KonnoKkeuym
KommexkcHast yactoTHasi xapaktepuctuka. @opMupoBaHue MOJEIU. MeETONbl pelieHus
cucTteM IMHeWHbIXypaBHeHUH. [loBbieHne 3()()EKTUBHOCTH aIrOpUTMOB aHaiu3a.MeTomabl
YUCJICHHOTO  WHTETPUpOBaHUS. TOYHOCTh  HMYCTOMYMBOCTH  METONOB. BriGop  miara




uHTerpupoBanusi. KoMOMHUpOBaHHBIE aNTOPUTMBI. MeToA TEpeMEHHBIX COCTOsHUsA. HesBHas
dhopma TMHAMHYECKOMMOIEITH.
Pexomenoayuu npu nodzomoexe K KOA10KEUYMy

e popaboTaTh KOHCIEKTHI JIEKIHH 110 BOMPOCAM KOJUIOKBUYMa;
® [IPOYUTATH OCHOBHYIO U JONOJHUTEIBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO 110

M3y4aeMbIM BOIIPOCAM;

® OTBCTUTH HAa BOIIPOCHI KOJUIOKBHUYMaA,
® TIpH 3aTPYTHEHUSX, TPOKOHCYIHTHPOBATHCS C MPEMOAaBATEIICM.

Kpumepuu oyenusanus

B OTBCTAaxX Ha BOIIPOCHI

B OTBETEC Ha BOIIPOC

ero, JIOTTyCKast
HEKOTOpbIE
HETOYHOCTHU B

OTBETE Ha BOIIPOC

Ouenka

HEY/J0BJIEeTBOPUTEIbH | YI0BJETBOPUTEIbHO XOpo1Io OTJIMYHO

0 4 0as1a 6 0a10B 8 0ass10B

2 0aj1a

CrynentHe 3HaeT | CtyaeHT nmoBepxHOCTHO | CTtyaeHT Xxopomio | CTyIeHT B IMOJHOM
3HAUUTEIBLHOM  YacTH | 3HAET BOIIPOCHI | 3HAET  Marepual, | 00beme 3HAeT
BOIPOCOB,  JIOMYCKA€T | KOJUIOKBUYMa, rpaMOTHO U MO | MaTepua,
CYIIECTBEHHbIC OLIMOKHU | IOMYyCKAaeT HETOYHOCTH | CYHIECTBY M3JIaraeT | F[paMOTHO M TO

CyHmICCTBY H3Jaract

€ro, He JOIyCKas
CYIIECTBEHHBIX
HETOYHOCTEN B

OTBCTE Ha BOIIPOC.

CUCTCMY...

5.2.

OO0pa3ubl TeCTOBBIX 3a1aHMi

(konmponaupyemsie komnemenyuu—IIK-3)
1. MaremaTnueckasi MOJIENIb TEXHHYECKOTO OOBEKTa Ha MaKpPOypOBHE IPEICTABISET COOOM

oupepenyuanvheix ypasHeruil 8 YaCMHBIX NPOUIBOOHBIX
KOMNOHEHMHBIX YPAGHEHUL

MONON02UHECKUX YPAGHEH U

KOMNOHEHMHBIX U MONOJ02UYECKUX YPAGHEHUU
2. ®a30Boi NEpeMEHHOM THIA TOTEHIIUAJA SIBIISIETCA. . .

NIeKMPU4eCcKUutl MoK
pacxoo

menioeoll NOMmox
oasnenue

3.K BHYTPCHHUM IIapaMC€TpaM B OITUCAHHHU IJICKTPHUICCKOI'0 reHepaTopa OTHOCUTCH. . .

MOWHOCMb

Hazpy3Ka
K

ouamemp npoeooa 0OMOmMKU 6030)HcOeHUs.
4. DnementoM tuma C U TEILUIOBOM MOACUCTEMBI TEXHUUYECKOTO 00BEKTA SIBIISIETC. ..

memnepamypa
meniogou NOmokK

menioeoe conpomuejleHue

menjloemKocmbs

5. Meton HproTOHa MCTIONB3YIOT AJIS PEIICHUS] YPaBHEHHIA. .

JAUHEUHbIX

00bIKHOBEHHBIX OUpGepeHyuarbHbIX
oughepenyuanbHvIx 6 4aCmHbIX NPOUIBOOHBIX




HeIUHEUHbIX

6. K BBIXOAHBIM ITapaMeTpaM yCHIINTENS OTHOCATCS. ..
napamempbli MpaH3UCMopPos

conpomuenenue pe3ucmopa 8 KoJIIeKmopHou yenu
eMKOCHmb Ha2pY3KU

Ko3¢huyuenm ycunenus

7. MaremaTtnueckas MOJENb TEXHHYECKOTO OOBEKTa Ha MHUKPOYPOBHE MPEACTaBISET COOOI
CUCTEMY...

KOMNOHEHMHBIX U MONOJ02UHECKUX YPAGHEHUU
KOMHOHEHMHbBIX YPAGHEHUL

MONON02UYECKUX YPAGHEHUU

ougpepenyuanbHvIX YpasHeHUll 8 YACMHBIX NPOU3BOOHBIX
8. ®a30BOM NEPEeMEHHOM THUIIA TIOTOKA SIBJIAETCA. ..
HanpsjiceHue

oasnenue

memnepamypa

pacxoo

9. DnemenToM THIIa R /15 TEIIIOBOM HOACUCTEMBI TEXHUYECKOTO 00OBEKTA SABIISICTCS. ..
memnepamypa

Mensio80U NOMOK

Meni0emMKoCmb

menjioeoe conpomueienue

10. Merox I'aycca MCIOB3YyIOT AJ1s1 pELIEHHS] YPaBHEHMI. ..
HeNUHEeUHbIX

00ObIKHOBEHHBIX OUGhhepenyuanbHbIx
ougpepenyuanbHvIX 8 YACMHBIX NPOU3BOOHBIX

JIUHEUHbIX

11. K BHEIIHMM napaMeTpaM yCHUIIMTEINS OTHOCSTCS. . .
napamempbl MpaH3UCMopos

conpomuenenue pe3ucmopa 8 KoJIIeKmopHou yenu

K03 puyuenm ycunenus

eMKOCMb HA2PY3KU

12. HesiBHBIE MaTeMaTUYECKUE MOJIETU CBA3BIBAIOT. ..
napamempuvi OyHKYUOHATbL

nopo2osvie napamempbl

Monoo2uiecKue ypagHeHus

gazosvie nepemennbvie

13. SIBHBIE MaTEMaTHYECKHUE MOJEIIN CBI3ELIBAIOT. ..
gazosvie nepemennbvie

Monoo2uiecKue ypagHeHus

KOMHNOHEHMHbLE YPAGHEHUS

napamempul

14. K BHEIIHUM MapaMeTpaM B ONTUCAHUU FIEKTPUUYECKOTO T€HEpaTOpa OTHOCUTCH. . .
MOWHOCMb

ouamemp npo8ooa 0OMOMKU 8030YHCOEHUS

K1l

Hazpyska

15. DnemenTs! Tuma L 11 TEIIOBON IIOACUCTEMBI TEXHUYECKOIO O0OBEKTA. ..
BLIYUCTAIOMCS

9Mo mennogvle NOMOKU

9Mo memnepamypol

He cyujecmeyom



16. MeToJ1 ceTOK UCTIONB3YIOT JUIS PELICHHS YPaBHEHUIA. ..
JIUHEUHbIX

00ObIKHOBEHHBIX OUGhGhepenyuanbHbIx

HeNUHEeUHbIX

oughghepenyuanbHbIxX 8 YACMHBIX NPOUIBOOHBIX

17. K BHyTpE€HHUM MapaMeTpam yCHIINTENS OTHOCATCA. ..
K03 puyuenm ycunenus

memnepamypa cpeobvl

eMKOCMb HA2PY3KU

napamempbl MpaH3uCmMopos

18. MeTtoj Tpex 30H UCTIONIB3YETCS JUIA...

COCMAaBIeHUst KOMIOHEHMHBIX U MONON0SULECKUX YPAGHEHUL
gopmuposanus mooenu

pewienusi TUHeUHbLX YPAGHEHULL

aA8MoOMamu4ecko20 6b100pa wiaza YUcieHH020 UHMePUPOBAHUSL
19. IToporoBsIM BBIXO/IHBIM ITAPAMETPOM SIBJIAETCH. ..
HanpsiceHue

oasneHue

memnepamypa

MAKCUMATbHASL OONYCIUMAs meMnepamypa

20. Ha omemeHtax Tthma R I 3JEKTPUYECKOH MOJICHCTEMBI TEXHMYECKOTO OOBEKTa
MPOUCXOTHT. ..

ouccunayus 3Hepeuu

ougparyus

HakonjieHue 3apaoa

noasipusayus

Memoouueckue pekomenoayuu no NOO20M0OBKe K mecmuposanuro

TecTel — 3TO BONpOCH WM 3aJaHus, NpPeaycCMaTpUBAIOIINE KOHKPETHBIA, KpPATKH,
YETKUH OTBET Ha HMEIOIIHMECS ATATOHBI OTBETOB. lIpum camMoCTOSTENbHON MOATOTOBKE K
TECTUPOBAHUIO CTYJICHTY HEOOXOIUMO:

a) TOTOBACH K TECTUPOBaHHUIO, IMpopaboTaThb HHMOPMAIMOHHBI MaTepuan Io
qucruminHe. [IpOKOHCYNBTUPOBATBHCS C MpEnojaBaTeleM [0 BOMPOCY BbIOOpa yueOHOMH
JTUTEPATYPHI,

0) 4eTKO BBISICHUTE BCE YCIIOBUs TECTHPOBAHHS 3apaHee. 3HATh, CKOJIBKO TECTOB Bam
OyZIeT TPEeI0’KEeHO, CKOJIBKO BPEMEHH OTBOAMTCS HAa TECTUPOBAHUE, KAKOBA CHCTEMa OICHKH
pe3yabTaToOB U T.1.

B) MpuCTymas K paboTe C TeCcTaMH, BHHUMATEIBHO W JI0 KOHIIA MPOYTUTE BOMPOC M
mpeyiaraeMble BapuaHThl OTBETOB. BriOepuTe mpaBUiIbHBIE (MX MOXET ObITh HECKOJIbKO). Ha
OT/IETLHOM JINCTKE OTBETOB BBIMUINUTE IMGPY BOMpoca U OYKBBI, COOTBETCTBYIOIIUE
MpaBUJILHBIM OTBETAM;

I) B TPOIIECCE PEIICHHs >KEIaTeJIbHO TPHUMEHSITh HECKOJBKO TIOIXOJ0B B PEIICHUH
3aJaHus. JTO TO3BOJISET MaKCUMajlbHO THOKO OINEpHpPOBaTh METOJAMHU PEIICHUs, HaXOMs
KQKJIbIM pa3 ONTHMAJIbHBIN BapUaHT.

n) ecnu Bbl BCTpeTWsM 4pe3BbIYAiHO TPYAHBIM Juisi Bac Bompoc, He TpaTrbTe MHOIO
BpeMeHHu Ha Hero. [lepexonuTe k npyrum Tectam. BepHuTech K TpyTHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTAaBbTE BpEMs IS IPOBEPKH OTBETOB, UTOOBI H30€KATh MEXaHUUECKUX
OIMOOK.

Kpurepumn oueHuBanus

Onenka

HEYIOBJICTBOPHUTECIBHO | YAOBJICTBOPHUTEIBHO Xopouio OTJINYHO
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0 GamoB 3 bayna 4 Gama 5 bayoB
menee 50 % mpaBuibHO | 50-70% npaBunbsHO | 71-85% 86-100%
BBITIOJIHEHHBIX 3aJJaHUM. BBITIOJIHEHHBIX PaBUIIBLHO MPaBUILHO
3aJaHuil. BBITMIOJTHEHHBIX BBITIOJTHEHHBIX
3aaHUN. 3aIaHU M.

5.3. 3apanus s J1a00PATOPHBIX 3AHATHH
(konmpoaupyemwie komnemenyuu—IIK-3)

JlaGopaTopHBIif TPAaKTUKYyM SIBJSIETCS Ba)KHBIM 3JIEMEHTOM OOYYEHHs, T.K. MPHUBHBAET
HABBIKM CaMOCTOSITENIbHOM paboThl HA Pa3IMYHOM JIa0OpATOPHOM OOOPYIOBAaHMM U YMEHHE
MIOJIb30BATHCS PA3TMYHBIMU IPUOOPAMU M HHCTPYMEHTAMH.

Ipumep munoeou nabopamopHou pabomul — « MaTemaTHueckass UMUTAIIIOHHAS MOJIENb
ONTUMAIBHOTO OOHAPYXUTENSI U U3MEPUTENS NalbHOCTH N0 uenuy. llenbio nanHoM paboThl
apnsercss V3ydyeHue MPUHIMIIOB OOHAPYXEHHS PaJUOJIOKAIIMOHHBIX CUTHAJIOB, 3aBUCHMOCTH
BEPOATHOCTH IPABWIBHOTO OOHAPY)KEHUS CHUTHAJa OT OTHOIIEHUS CHUTHAJI-UIYM, a TaKxke
M3y4YEeHHE UMIYIBCHOTO W3MEpUTENs JAbHOCTH JI0 LENH U 3aBUCUMOCTH TOYHOCTH MU3MEPEHHUS
JTAIIBHOCTH OT OTHOILLIEHUS! CUTHAJI-IIIYM.

Memoouueckue pekomenoayuu

BeimosHeHre kax 1o 1a00paTOpHOI pabOThI CKIIAIBIBACTCS U3 CICAYIOUINX 3TAIOB.
1. CamocrosiTenpbHas MOATOTOBKAa CTYAEHTOB K pabote. Ilepen Hadamom pabOTBHl CTYJISHTHI
JIOJDKHBI YETKO TPEJICTABIIATE ceOe 1eib pabdoThl, 3HATh CXEMY, METOJ] U3MEPEHUS, (PU3UUECKYFO
CYIIHOCTb OXKHMJA€MbIX pe3ynbTaToB. JlOIDKEeH OBITh TOATOTOBJIEH MPOTOKOJ HW3MEPEHUi,
COJICP KA TAOJUIIBI TSl 3aIIMCH PE3yJIbTATOB U3MEPEHUN U OCHOBHBIC PacueTHBIC (hOPMYIIBI.
CTyneHTsl, HE TOATOTOBUBINMECS K pPadOTE€ B COOTBETCTBHHM C AITHMHU TpeOOBAHUSAMH, K
BBITIOJIHEHHUIO pa0OTHI HE JOMYCKAIOTCSI.
2. [IpoBenenue 3KCEpUMEHTa. JTOT ATAIl OCYIIECTBISIETCS B COOTBETCTBUU C METOJIUYECKUMHU
YKa3aHUSIMH, KOTOPBIE COJEPXKATCS B ONMHCAHUU K KaXaoi padore. JlabopaTopHbie M3MepeHUs
Ha CTEHJE CTYJEHT MOXKET HayaTh TOJBKO TIOCNIE COOECeIOBaHUs C TpenojaBaTreieM |
MOJYYCHUsI COOTBETCTBYIOIIETO Jomycka. JIroOble W3MEHEHUS B CXEMe MPOBOJISATCS TIpU
OTKJIIOYEHUH CXEMBl OT HWCTOYHMKA HampspKeHus. Pe3ynbraThl HM3MEpeHHs MpPOBEPSIOTCS
MPEIoIaBaTeIIeM.

[Tpu pabore B abopaTopuu HEOOXOAMMO CTPOTO BHITIOIHITH BCE IMpaBUIa TEXHUKHU
0€30IacCHOCTHY W YKa3aHUsl MPETOaBaTes.
3. CocTaBiieHne oTyeTa 0 IpojAeIaHHON padoTe.

K ot4ery o BBINIOTHEHHOM paboTe MPEABSABISIOTCS CICIYIONINE TPEOOBAHUS:

OTuer JOKEH cojaep)KaTh HMCUYEPNBIBAIONINE JAaHHBIC, KaK O IeTd paboThl, Tak U O
pe3yJbTaTax B CIEAYIOUICH MOCIeI0BATEIBHOCTH:
o 3aj1aHue;
cXeMa YCTaHOBKH M ONHCaHUE METOJUKH H3MEPEHUI;
MEPBUYHBIE SKCIIEPUMEHTAIBHBIE PE3yTATHI 32 IMOMUCHIO TPETI0IaBaATEIS;
pe3ybTaThl 00Pa0OTKH IKCIICPUMEHTAIBHBIX TaHHBIX, BKIIOYast TpadUKu, TAOIHUIIB;
o01re BBIBO/IBI O paboTe U 3aKII0UEHHUE, O KaUeCTBE UCCIIECOBAHHBIX MaTepHAJIOB.
Tekct ordera MOMKEH OBITh HAamWCaH aKKypaTHO W pa30OpUMBO OT PYKH HIH
Ipe/CTaBieH B BUJE pacleyaTKH, MOCie KOMIbIOTEPHOH BepcTkH. B o0oux ciydasx TEKCT
JOJDKEH TIPEJICTABIIATH COOOM JIOTMYECKOE W3JIOKEHHe CyliecTBa Bompoca. Hemomyctrmo
npuBezieHne (opmyn, Tabuui 6e3 pazbACHEHHMH Bcex 0003HaueHUM M cokpamieHuid. Otuer
JIOJDKEH OBITh TMOHSTEH IS KaXKIOTO YUTAIOMIETO 0e3 KaKUX-JTM0O0 JOTIOTHUTEEHBIX BOIIPOCOB Y
COCTaBHUTEJEH OTYeTA.
4. Tlocme mpenCTaBICHHS OTYETa CTYACHT JODKEH HMETh, KaK MHUHHMYM, ITOBEPXHOCTHEIC
3HaHUS 10 KOHTPOJBHBIM BOIPOCaM K padoTe, MMEIOIMMCS B METOJMYECKUX YKa3aHUSIX, U €My
BBICTaBJIsIETCS 0ajll, KOTOPHIM OIICHEHA JTaHHasI Jl]abopaTtopHas padoTa.
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6. IIpomexkyTOouHas aTTeCTANUSA
(konmpoaupyemoie komnemenyuu—IIK-3)

Cnucok 0cHOGHbBIX 60NPOCOE K 3auemy
B uem cyTh MeTOA Y37I0BBIX MOTEHIIMATIOB?
Urto mpeacTaBisieT co00il MOJIETh JIMHEHHON AJICKTPUIECKOM 11T ?
Yem oTiMyaroTCs NpsSMbIE U UTEPALIMOHHBIE METOBI pemeHus CJIAY?
Uro Ha3bpIBaIOT paclIMpeHHON MaTpuliel KOA(pUIIUEHTOB MTPU HEU3BECTHBIX?
B uem cyTte MmeTona 'aycca?
Kak Oyner BhITIAAETh paclIMpeHHas MaTpulla Ha KaXkJIOM I1are aaropurMma meroza ["aycca mpu
pELIEHNU CUCTEMBI YpaBHEHUN
X1 +3X2*X3:3,
—X1 — 2X2 + 4X3 = 1,
X1 + 3X2 + 2X3 = 6
Yo Takoe BEKTOp HauaIbHBIX MPUOIMKEHUH?
UTto Ha3BIBAIOT 00JACTHIO CXOAMMOCTH UTEPAITMOHHBIX METO/I0B?
YeMm ormmnyarotes MeToab! SIkoou u 3eiiaens?
Uro Takoe KOppessiysl, ampoKCUMAaINs, HHTePIIOIAus?
Yro mnpexnctaBisoT co0OM MaTeMaTH4YeCKHe MOJENH 3yIeMeHTOB cucteMbl? Kak oHu
dbopmupytorea?
Yem onpenensercs TOUHOCTh MOJETH?
Yto Takoe 001acTh aIeKBATHOCTHU?
To4yHOe ommcaHue HEKOTOPOIro CBOMCTBA TEXHHYECKOTO 0OBEKTa JaeTcs BblpakeHueMm Y = X2.
KakoBa obnacth anexkBaTHOCTH MareMatuueckod mozenn Y = 2 X — 1 (B oJHOMEpHOM
NPOCTPAHCTBE MEPEMEHHON X), €CJIM TOYHOCTh MOJIENIU J0JDKHA OBITh He Xyxe 20 %?
B ueMm cyTh MeTO/1a HANMEHBIINX KBAAPATOB?
Yro mpeacTaBisioT coO0 MOAETH JUOA0B U KAKOB CMBICH UX MapaMeTpoB?
KaxoBa npupoaa nud¢dy3nonHoi u 6apbepHoil eMkocTu?
Yem ompenensercst koapouiment Q B mojenu (3.4)?
Urto mpeacTaBisieT co00il MOJIETh AUOTHON CXeMBbI Ha TTIOCTOSTHHOM TOKe?
Kak onpenenuts pabodyro TOUKy auoaa’?
B yem cyTh MeTOZ10B npocThiX uTepanuii 1 HetotoHa - Pagcona?
Yro mpencTaBisoT co0Oi cTaTUYECKHe MOJAETH OUMOIsipHOrO TpaHzuctopa? KakoB cMbich ux
rapaMeTpoB?
B uem cyTh MeTOA Y37I0BBIX TOTEHIIMATIOB?
Kak ¢popmupyrorcs y3noBble ypaBHeHUS?
Kak McTOYHMK HanpsKeHHs 3aMEHUTH SKBUBAJIEHTHBIM HCTOYHUKOM TOKa?
B uem 3axmouaercst meton HeroToHa-Padcona i cucteMbl ypaBHEHHA?
YeMm npumeuaTeneH METO] IBHXKYIIEHCS 00JIaCTH CXOAMMOCTH?
YT0 Ha3bIBAIOT KOMIUIEKCHOM 9YaCTOTHOM XapaKTEpUCTUKON?
[Touemy mnpu ¢GOPMHUPOBAHUM SKBHBAJCHTHOM CXEMbl MOJAETM MOCTOSHHBIE HCTOYHHKH
HaANPSDKEHUS 3aMbIKAIOTCS HAKOPOTKO, a TOCTOSTHHBIE HCTOYHUKHU TOKA pPa3MbIKAIOTCs?
3ayeM eIMHUYHBIA MCTOYHUK HAIpPsDKEHHS Ha BXOJIE CXEMBbI NMpeoOpa3yercss B €IMHUYHBIHN
HCTOYHMK TOKa?
Kak hopMupyroTcst BEKTOp y3/I0BBIX TOKOB M MaTPULIA Y3JIOBBIX IPOBOIUMOCTEN?
B uem oTiimune HeonpeneaeHHON MaTPHIBI Y3JI0BBIX TPOBOJIUMOCTEN OT ONIPENEIEHHOMN?
IToueMy matpuIa y3JI0BBIX IPOBOJMMOCTEN IpeacTaBieHa Kak cymma Tpex marpun — YC, YL
nYR?
B yem cyTh METOZ0B YHCIIEHHOTO MHTEIPUPOBAHUA?
Uto oTiMyaeT sIBHbIE U HESIBHBIE METO/Ibl HHTETPUPOBAHUA?
UYem onpenensercs TOUHOCTb YUCIEHHOTO MHTETPUPOBAHUA?
Uto ornuuaer ycronuuBoctu cucteMbl O/[Y u Mmetona yncnennoro uarerpupoanus OY?
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Kak HaiiTi coOCTBEHHBIC 3HAYEHUS MATPUILBI SIK0OU?

UTo Ha3bIBAIOT MOCTOSHHBIMU BPEMEHU CUCTEMBI?

Kaxkue cucreMbl Ha3bIBaIOT )KECTKUMU?

Uem oOycnoBieHa  HEOOXOJAMMOCTh  aBTOMATHYECKOTO  BBIOOpa  Iara  YHUCIEHHOTO
unterpupoBanuaO/lY npu ananusze nepexogHbIX MPOLECcCOB?

B uem cyTh MeTo1a Tpex 30H?

B uewm 3akmouaercst meroa Pynre — Kyrra — Mepcona?

Kakune ocHOBHBIE POIIEAYPHI BKIIOYAET B C€0S1 METOT KOHEUHBIX PA3HOCTEHN?

Kakue BakHbIE AOMYIIEHUS IPUHSTHI B Tab0paTopHOil pabore? Kak oOHM MOBIUSIIA Ha TOYHOCTD
WCIIOKHOCTh PacyeToB?

Kakum 06pa3oM MOKHO MOBBICHTH TOYHOCTh aHAJIN3a MOJIeH BrieyaTHOM miare?

Uewm ompesensieTcst BEJTMYMHA 11ara CETKU?

Bo3moxHsl 11 [pyrue kpaesble ycnoBusa? Kakue?

Memoouueckue pekomenoayuu npu no020MmosKe K 3auemy

[ToaroroBka CTYJE€HTOB K 3a4eTy BKJIIOYAeT MPOpabOTKY JIEKIHH, B TEUCHUE CeMecTpa 1
HEMOCPEACTBEHHYI0 TIOJATOTOBKY B JHHM, NPEAIISCTBYIOIIME 3a4eTy, BKIOYas, KOHEYHO,
MOJTOTOBKY K KOJUIOKBHYMam, TECTHPOBAHHWIO, BBITIOJHEHUIO JTA0OpAaTOPHBIX pabOT W WX
3aIINTY.

Jl71st IOATOTOBKM K OTBETaM IO BONPOCaM K 3a4eTy (OHM BBIIAIOTCS B KOHIIE CEMecTpa)
CTYACHT JIOJDKEH HCIOJIb30BaTh HE TOJNBKO KypcC JIEKIUH, HO M OCHOBHYIO U JONOJHHUTEIbHYIO
JUTEPATypy U BEIPAOOTKH YMEHHS JaBaTh Pa3BepHYThIC OTBETHI HAa MIOCTABJICHHBIC BOTIPOCHI.

B Xxoze moAroTOBKM K 3a4eTy CTYJACHTY HE00X0AMMO 0OpallaTh BHUMaHHE HE TOJIBKO Ha
YPOBEHb 3aIIOMHUHAHUS, HO M HAa CTENICHb TIOHMMAHUS NU3y9aeMBIX BOIIPOCOB. A 3TO JIOCTHUTAETCS
HE TPOCTHIM 3ay4YMBaHHEM, a YCBOCHHEM TPOYHBIX CHCTEMaTHU3UPOBAHHBIX 3HAHUH,
aHATMTHYeCKNM MbInuieHHeM. CleoBaTelbHO, HETOCPEJACTBEHHAsT MOJIrOTOBKA K 3a4eTy
JOJKHA B Pa3yMHBIX MPOMOPIMSIX COYeTaTh M 3allOMUHAHUE, W MOHUMAaHHE MPOTPAMMHOTO
MaTepuaia.

Pacnpedenenue d6annose mexkyuiezo, pyoericHoz0 KOHmMpoJsa u IK3aMeHa

Ne O6masn 1-51 TOuKa 2-s1 TOUKA 3 Touka
cymMMma
1. | Tekymuii KOHTPOJIb
Ilocemenue 3aHATHI 10 3 3 4
0annoB Oasa Oamna Oanna
Brinonnenue u 3ammra 21 7 7 7
J1a00paTOPHBIX padoT oat OaJIoB OaIoB OaJI0B
2. | PyOe:xxHblii KOHTPOJIb
TectupoBanue 15 5 5 5
0anoB 0aJIoB 0aJIoB 0anoB
KomnokBuym 24 8 8 8
Oamra OajuIoB 0aioB OaioB
Hroro 70 23 23 24
0aJ1J10B 0aj1a o0aj1a oaju1a

Kpumepuu oyenueanusn
[Tpu ocBoeHnu aucUUIUIAHBL GopmupyroTcs kommneTeHIuulIK-3. YkazanHas KOMIeTeHIHS
(dbopmHpyeTCcsl B COOTBETCTBUHU CO CIEAYIOLUIMMHU ITaNlaMU:
e (opMHUpOBaHME M Pa3BUTUEC TEOPETUYECKUX 3HAHUM, NPEAYCMOTPEHHBIX YyKa3aHHBIMU
KOMIETEHIUAMHU (JIEKIIMOHHBIE 3aHSTHS, CAMOCTOSITENIbHAsL pab0Ta CTYIEHTOB);
e npuoOpeTeHHe U pa3BUTHE NPAKTUYECKUX YMEHHUH, MPEIyCMOTPEHHBIX KOMIETEHIUSIMU
(;mabopaTtopHbIe pabOTHI, CAMOCTOSTEbHAS pabOTa CTYACHTOB);
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® 3aKpeIUICHHE  TEOPETHYEeCKUX  3HAHWH, YMEHHH W TPAKTHYECKUX  HaBBIKOB,
IOPEAYCMOTPEHHBIX KOMIETEHIMAMHU (1abopaTopHble paboThl, MPAKTUKH, BBITYCKHAs
KBaNu(UKalMOHHAs paboTa).

Kpumepuu OUCHKU Kauecmea 0C60€HUA 0ucuunﬂunbl, 3a6epmalomeﬁc;l3auemom

Banast
(peiituaroso | Pesyabrart N
. TpeboBanusi K ypoBHIO c()OPMHPOBAHHOCTH KOMIETEHIMIi
i OCBOEHHS
OLIEHKH)
3auTeHo .
(6e3 OOyuarouiicss OCBOMJI 3HaHMS, YMEHUS M HaBBIKM BXOJSIINE
mpomemypst | B COCTAR KOMICTCHITIH:
61-70 pcnaqz;p I1K-3 — cnocoGHOCTh MPOBOAUTH aHAINW3 MPUYMH Opaka IMpH
sauera) W3TOTOBIICHUH  W3JCIUHA  MHUKPODJIEKTPOHHKH W  JaBaTh
PEKOMEHIALMH 110 UX YCTPAHEHHUIO U MPEAYIPEKICHHIO.
OO6yuarommiicst mposieisier komrerenuuto [IK-3, HO HEe B
3auTeHo (C | MOJTHOM o0Bbeme BXO/JISIINX B ux COCTaB
36-61 npoueaypo | aedctBuil. OOyyaromuiicss MOXeT JOIMyCTHUTb HEKOTOphIe
W cmauum | HETOYHOCTH, HErpyOble OIIMOKH, 3aTPYIHATHCS B H3JIOKECHUU
3a4era) MaTepuajia, HO TPABWJIBHO OTBEYATh Ha 3a/aBacMble EMy
BOMPOCHL.
MeHee 36 HE JOMyIIeH
Kowmnerennust He chopMupoBana
Oamta K 3a4eTy

«3auTeHo» BBICTaBIsAETCS  OOydaromeMycs, IMpPOJIEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE IPAaBUJIBHOE 3HAHME MPOTrPaMMHOIO MaTepuaa M H3JI0KUBILIEMY
OTBET JIOTMYHO, TPaMOTHO, YOETUTEIbHO, TOTOBOTO K JaibHeiIIeMy MnpodeccHoHalIbHOMY
coBepiIeHCTBOBaHUIO. [Ipu oTBeTe 00ydaromuUics MOXET JOMYyCTHTh HEKOTOpPhle HETOYHOCTH,
HerpyOble OIIMOKH, 3aTPYJHIATHCS B CAMOCTOSITEIbHOM M3JI0KEHHM MaTepuana, HO MPaBUIIBHO
OTBeUaTh Ha 3a/1aBaéMble €My BONPOCHI, B pPe3yJbTaTe HABOISAIIMX BOIPOCOB C IOMOIIBIO
IpernoaBaTess UCIPABIATh TOMYIIEHHbIE OIMIMOKH 1 HETOYHOCTH.

«He 3auTeH0» MOXeET ObITh BBICTABIIEHO OOyuaroleMycs, 0OHApYKUBILIEMY HETOJHOE,
HEOCO3HAHHOE 3HaHHE Y4YeOHO-IPOrpaMMHOIO MaTepuala, JOMycKarolleMy IpyOble OmMOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO M3JI0KHUTh OTBET HA BONPOC, OTBEYAIOIIEMY HEIPABUIBHO WU
HE JaloUleMy OTBET Ha 3aJlaHHbIE BONpPOCHI. JlEMOHCTpHUPYEMBI ypOBEHb 3HAHHUN HE MOXKET
OBITh MPU3HAH JOCTATOYHBIM JUIsSl MPO(PECCUOHAIBHOM 1eATEIbHOCTH.

[ToaroroBka CTYJE€HTOB K 3a4eTy BKJIIOYAeT MPOpabOTKY JIEKIHH, B TEUCHUE CeMecTpa 1
HEIMOCPEACTBEHHYIO IIOATOTOBKY B JIHH, IIPEAIIECTBYIOIIME 3a4eTy, BKIIOYas, KOHEUYHO,
MOJTOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHHUIO, BBINOJIHEHUIO J1a0OpaTOPHBIX pabdOT M HUX
3aLUTY.

JlJis morOoTOBKM K OTBETaM Ha BONPOCH! (OHU BBIJAIOTCS B KOHLIE CEMECTpa) CTYJEHT
JIOJDKEH MCIOJB30BaTh HE TOJNBKO KypC JIEKIHHW, HO W OCHOBHYIO M JOIOJHUTEIBbHYIO
JUTEpaTypy JUIsl BBIpaOOTKU YMEHHUS JaBaTh pa3BepHYTHIE OTBETHI HAa MOCTABICHHBIE BOIPOCHI.

B xoze moAroToBKH K 3a4eTy, CTYJCHTY He0OXOAMMO 0OpalaTh BHUMaHUE HE TOJIBKO Ha
YPOBEHB 3aIIOMUHAHUSA, HO ¥ HAa CTETIEHb IOHUMAHMS U3y4a€MBbIX BOIIPOCOB. A 3TO JOCTUIaeTCs
HE IIPOCTHIM 3ay4YMBaHUEM, & YCBOCHUEM IIPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUM,
AHAIMTUYECKUM MbIuIeHneM. Clie10BaTeNbHO, HEITOCPEICTBEHHAS TOATOTOBKA K 3a4ETy
JIOJKHA B Pa3yMHBIX IIPONOPLUAX COYETATh U 3alIOMUHAHKE, U [IOHUMAaHUE IIPOTPAMMHOIO
Marepuana.
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7. KouTtpoab kypcoBbIx pador

KypcoBas paboTa He nmpeycMOTpeHa yueOHbIM IUIaHOM.

8. Metoauyeckue MaTepuaJibl, ONpee/silouue MPoueAyphbl OLleHUBAHUS 3HAHUM,

yMeHHﬁ, HABBIKOB U ONIBITA A€ATCJIBbHOCTH

KpI/ITepI/II/I OLICHKHU Ka4Y€CTBA OCBOCHUA AWCHUIIIIMHBLI IPUBEACHBI B ITPUITOKCHUN 2.

Tabauia 6. PeaynbraThl OCBOCHHUS yueOHON AUCUMILINHBI, TIOJUIEkKAIINE TPOBEPKE.

Pe3yabTaTsi OcHOBHBIE NOKA3aTEJTN OLIEHKH Pe3yJIbTaTOB Buj oueHounoro
o0y4eHust o0y4eHust MarepuaJjia
(KOMIIEeTEHIIUHN)
CnocobHoCTh 3HaTh:TpeOOBaHUS TEXHUYECKHX perigaMeHToB | KommokBuym
NPOBOJIUTh AHAJIM3 | HA BBIIYCKACMbIC H3JIENIUS MUKPOIJICKTPOHHUKH; | TecThupoBaHue
npuuuH Opaka Mpu | TEXHOJIOTHYecKHe  (aKTOpbl,  BbI3bIBaromue | BeimomHeHue
W3TOTOBJICHUU MOTPEIIHOCTH W3TOTOBIICHUS u3zenuil | 1abopaTopHbIX padoT
U3/1eni MHKPO3JIEKTPOHUKHY; METOJIBI OLICHKH
MHKPO?JICKTPOHUKH | TIPUTOJHOCTH u BOCIIPOHM3BOAMMOCTH
" J1aBaTh | TEXHOJOTWYECKUX  MPOLECCOB  NPOU3BOJCTBA
PEKOMEH/IAIUKN 110 | M3ACTHA MUKPOAJICKTPOHHKH.
UX YCTPAaHCHHIO M | YMeTb:HCIIOIh30BATh cragnaptaele | KommokBuym
NPENYNPEKACHUIO | KOMIBIOTEPHBIC MPOrpaMMbl  uisi  00paboTku | BeimonHeHue
(ITK-3) CTaTHCTUYECKUX TAHHBIX; ONMPEICISATh MPHYMHBI | Ja0OpPaTOPHBIX padoT

OTKJIOHEHHsI TIapaMeTPOB TOTOBOTO HM3JIETUSI OT
3aJIaHHBIX; AHAJTU3UPOBATH TPEIJIOKECHHUS 10
W3MEHEHUSIM B TEXHOJOTHYECKHX TMpoIleccax M
NPEAYNPSKACHAI0 ¢ JMKBHJAIMK Opaka B
MIPOU3BOICTBE U3JICTUI MUKPOIJICKTPOHUKH.

Baapern:cTatucTuyeckum aHaIIM30M
nmapamMeTpoB  TEXHOJIOTMYECKHX  OIEpaIluii;
BBISIBJICHHEM u yCTpaHEHUEM NpUYUH
OTKJIOHEHHMsI ~ TIapaMEeTPOB  TEXHOJIOTHYECKUX

onepaunﬁ OT 3aJaHHBbIX,; BHCCCHHCM W3MEHEHUMN
B TCXHOJIOTMYCCKYIO JOKYMCHTAIHWIO.

Konnoksuym
Beinonuenue
nabopaTopHbIX paboT
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9. Y4ebHO-MeTOAUUECKOE 00ecTedeHne TUCUMILTUHBI (MOILYJIA)

Ocnosnas numepamypa

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

JdonmosiHuTeIbHAS JIUTEpATypa
1. ABroMaru3anusi KOHCTPYKTOPCKOTO M TEXHOJIOTUYECKOTO MPOEKTHPOBAaHUS: YueOHOe
noco6ue / Kuranosa E. @. - 2016. 201 c.
2. KommnbloTepHble TEXHOJIOTMH B Hayke, OOpa3OBaHMM M TPOU3BOJACTBE AIIEKTPOHHOMH
TexHUKH: YuebHoe nocobue / Kpyunnun B. B., TanoBunkuii FO. H., Xomuu C. JI. - 2012. 155 c.
3. ABTOoMaTH3alMs NPOESKTUPOBAHUS PAAMOAIIEKTPOHHBIX CPEJCTB: ydeOHOe mocodue At By30B/
I'.T". YaBka [u np.]; pea.: O.B. Anekcees. - M.: Beicrast mikona, 2000. - 480 c.
4. bopaoBckuii [.A. @uznueckue OCHOBBI MaTEMaTHUECKOTO MOJICIMPOBAHUS: YyueOHOe
nocobuemns By3os/ I'.A. bopnosckuii, A.C. KongparteeB, A.Jl.P. Hoyaepu.- M: Axagemus,
2005. - 315c.

Ilepuoouueckue uzoanusn
[lepeueny mnepuoanyeckux H3AaHUM, mNodydaembix Oubanorekoit KBI'Y, B KkoTophIx
CTY/ICHT MOKET 03HAKOMHUTHCS C COBPEMEHHBIMH JOCTHKECHUSIMH B 00JaCTH PATMOTEXHUKU:
o KypHan TeXHHIeCKOU (PH3HKH;
e MUKpOIJIEKTPOHHKA;
e Panuo;
e li3BecTus BeICIIUX yUeOHBIX 3aBeneHuid Poccun. PaanosnekrpoHuka.

Hnmepnem-pecypcuot
http://lib.kbsu.ru/ — bubnuoreka KbI'Y
https://elibrary.ru/ — Hayunas snekTpoHHast OubaroTexka
http://jre.cplire.ru/ — *ypHaa paarodIEKTPOHUKH
http://shemu.ru/— pagno cxemsbl U CTaTbU.
http://www.radioliga.com/— xxypHas «Pagunonooutensy

10.  IIporpammHoe o0ecnieyeHHe COBPEMEHHbIX HH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TeXHOJIOTH

1. CryneHTBl UMEIOT JOCTYNl K €JUHOMY OOpa30BaTelIbHOMY MOpTaly, IJe MOTYT B
OTKPBITOM  JIOCTyIl€  IIOJIb30BAaThCA  pecypcaMu  y4eOHO-METOJWYECKOM  JHUTeparypsl,
ABISIOIIMMUCS pa3zpaboTkamu Beaymux BY30B Poccun.

2. JIns peMTUHrOBOrO KOHTPOJISI MCIOJIB3YETCS CUCTEMa KOMITBIOTEPHOIO TECTUPOBAHUS
Ha 0a3e nmporpaMmmHoro obecrnieuenus Moodle.

3. Ilpu BbIMOIHEHUU JTAOOPATOPHOTO MPAKTHUKyMa CTYJIEHTHI B 005S3aTEIbHOM MOPSAKE
POBOJAT 00pabOTKY HKCHEPUMEHTAIBHBIX JaHHBIX C MPUMEHEHHEM MPOrPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B pamkax obecrieueHus: IPUMEHEHUS] KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM
Ipolecce HMMEIOTCS  CIeNUaI3UpPOBaHHBIE KOMIIBPIOTEPHBIX Kjacca C  COBPEMEHHBIM
pOTrpaMMHBIM 00€CTIeYeHHEM U MMEIOLIUM BbIX0]l B VIHTEpHET.
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11. MarepuainbHO-TeXHHYECKOe o0ecreyeHue TUCIHILINHBI
MarepuanbHO-TEXHHUYECKYTO 0a3y IS POBEICHUS 3aHATHIA 110 JUCITUTUTMHE COCTABIISIOT:
o CHEIHMaTU3UPOBaHHAS ~ AyJUTOPHs, HCIOJNb3yeMas TMpU  MPOBEICHUM  3aHATUI
JEKIIMOHHOTO THUIA, OCHAILEHHAs MYJbTUMEIUUHBIM MPOEKTOPOM M KOMILJIEKTOM ammapaTryphl,
MO3BOJIAIOIIEH JEMOHCTPUPOBATh TEKCTOBBIE U TpadUIecKue MaTepHalibl;

° pabodee MeCcTo MperoIaBaTelis;
° paboyrie MecTa CTYJCHTOB.
MynbTUMEIHIHAS TPE3SHTALIHSI, COMTPOBOKIAIOMIAS JICKITHIO, TIO3BOJISET IPEI01aBaTe 0
aKHCHTI/IpOBaTB BHUMAHHUC CTYHGHHCCKOﬁ ay,Z[I/ITopI/II/I Ha KJIFOYCBBIX BOHpOC&X JICKIIUH.
JncnumimHa obecreueHa:

o TECTOBBIM MaTepHuajlaMd B 3JIEKTpOHHOM oOyuaromieit cucrteme «Moodle» (OTKpbITHIM
YHUBEPCUTET);

o KHIWKHBIM (POHI0M OMOIHOTEKH;

o 3IEKTPOHHBIMU BEPCUSIMU JIEKLIUN U Y4EOHUKOB.

CryneHTsl UIMEIOT A0CTYI uepe3 HTepHeT 1ocTyn K 3JeKTPOHHON o0yyaroliei cucreme
«Moodle» (OTKpBITBIII YHHUBEPCUTET), KOTOpasi MO3BOJSET pPa3MelIaTh JIEKTPOHHbIE yueOHbIe
KypCHI B CBOOOTHOM JOCTYIIE JUIS CTYJICHTOB YHUBEPCHUTETA.

[Tpu npoBeeHNH 3aHATHI JIEKIOHHOTO THUTIA, CEMUHAPCKUX 3aHSTHI UCIOIB3YIOTCS:
JIUYEH3UOHHOE NPOZPAMMHOE 0becneueHue uceob00H0 pacnpocmpansemole nPoOZPamMol:

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

. apxuBatop 7z, Adobe Acrobat Reader numensus: mnpemocraBisercs OECIUIATHO Ha
yCIIOBUSX 10 ajapecy https://www.adobe.com/ru/legal/terms.html;

. Mozilla  Firefox gmunensusi: GPL/LGPL/MPL, Google Chrome nwmeH3wus:
IpeOCTaBIseTCS OECIUIaTHO Ha YCJOBUSAX JIMLEH3MOHHBIX COTJIALICHWH Ha TNPOrpaMMHOE
obecrnieueHue c OTKPBITHIM UCXOIHBIM KOZOM 1o aapecy
https://code.google.com/intl/ru/chromium/terms.html.

st cTyAEHTOB ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI CO3JaHbl CIIELUATbHBIE
yCIOBHS AJsl mosryueHust oOpasoBanus. CrerUaan3upOBaHHOE IOMELICHUE JUI WHBAJIUI0B
pacnosioxeHo 1o azxpecy: 360004, Kabapmuno-bankapckas pecnyOnuka, r. Hampuwk, yiI.
YepusblmeBckoro, 173, rmaBHbIN y4eOHBIN KOPIYC YHUBEpCUTeTa, ayautopus Nel45.

B wmensix AOCTYMHOCTH TMOMy4YeHHsI BBICHIETO 00pa3oBaHus MO 00pa30BaTEIbHBIM
mporpaMMaM HMHBAUAAMH ¥ JIMIAMA C OTPAHUYCHHBIMH BO3MOXHOCTSIMH  3I0POBBS
YHUBEPCUTETOM 00€CTIeunBaeTCs:

. aTbTEPHATUBHOM BepcHel opHuImanbHOTO caita B cetu «HTepHeT» Il ClIab0BUISIINX;
. IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIET0 00yUaronieMycss HeOOXOUMYIO OMOIIIb;
. JUIl WHBAJUIAOB W JIMI[ C OIPAHUYEHHBIMU BO3MOYKHOCTSMH 3I0pPOBbSl IO CIyXy —

TyOJIMpOBaHKUE BCIYX CIIPABOYHON MH(OPMAIIUKM O PACITUCAHUHN YUEOHBIX 3aHATHH, OOeCIIeYeHNE
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHNS MHPOPMALINY;

L IJid AHBAJIWMAOB W JIMI € OI'pPaHUYCHHBIMHW BO3MOXKXHOCTAMHU 3O0POBbSA, HMCHOIINUX
HAapyHmICHUA OIOPHO-ABUIAaTCIBHOIO aImapara, CO3JaHbl MaTCPHUATIbHO-TCXHUYCCKHUE YCIIOBUA,
o0ecreunBaroIIue BO3MOXKHOCTh OECHPENsITCTBEHHOTO JOCTyna OOydaromuxcs B y4eOHbIC
IIOMCIICHHA, O6T)CKTy IMUTaHWUA, TYAJCTHBIC W IOPYruc IMOMCHICHUSA YHHUBCPCHTCTA, a TaKXKC
npeObIBaHUS B yKa3aHHBIX MMOMEIICHHUAX (HAJIMYUE PACHIMPEHHBIX ABEPHBIX MPOEMOB, TIOPYYHEH
U JPYTUX MPUCTIOCOOICHUH).
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Jluct n3MeHeHu# (0NOIHEHN)B paboueit mporpamme

JTUCIUTUTAHBL (MOJTYJIST)

IIpuiaoxenue 1

b1.B./1B.03.02 «KOMIIBIOTEPHOE MOJIEJIUPOBAHHUE B

IJEKTPOHUKE»

o HanpasyieHnto noarotoBku 11.03.03Paanorexnuka cpeacTB HAPaBiICHHOCTH (MMPOHUIIH)
HuTerpupoBanHblie cucteMsbl 6e3onacHocT Ha 2021 — 2022 yueOHbIil rof

Ne ni/m JaemeHnT (myHKT) PII/{ Ilepeuennb
BHOCHMBIX
U3MEHEHHMH

IIpumeyanue

Obcyarcoena u pekomMeH008ana Ha 3ace0anuu Kageopol

SHCKTQOHI/IKI/I u !!I/Igh[ZOBHX HH{I!O[!M&!!I/IOHHHX TeXHOHOFHﬁ,

poToKoy Ne OT « » 2021 r.

3aBenyommii kadeapoi /P.IIIL. TemeB /

HNOJIHUCH pacimudpoBKa HOAIICH

arta

18




Kpurepum oneHkn kauyecTBa 0CBOCHUSA IUCHUIINHbBI

IIpnioxenue 2

Kon KPUTEPUU U ITOKA3SATEJIN OIEHUBAHUA PE3YJIBTATA OBYYEHUA
KOMIIETeHIIUH I u p "
KaJ1a 110 TPaANIHOHHON NATHOAJLUILHON cHcTeMe
PE3YJIBTAT B ~ o -
a30Bblil ypOBEHb OABHHYThIi .
OBYYEHUSA yp POABHHY Bbicokuii ypoBeHb
YAOBJIeTBOPUTEIbHO/ YPOBEHb
0 AUCHUILINHE HeI0IMyCK HEYyJI0BJIETBOPHUTEJIBLHO oTIMYHO/AU}. 3a4eT
aud. 3aver xopoumo/nudg. 3a4er
(MopnyJ110)
Ilxana no 0a/JJILHO-PEHTHHIOBOM cHUcTEMe
0-35 36 - 60 6180 81-90 91-100
IIK-3 3HaTh: TpeboBaHUs OTCYTCTBHUE 3HAHUM O: HEIOJIHBIE 3HAHHUA O: B LEIOM  YCIEUIHBIC | IOJHOCTBIO
Criocoben TEXHUYECKUX - mpuHOMIAX paboThl | - HpUHOMOAX paboThl | 3HAHUS O: c(OpMUPOBaHHbIE
IPOBOJUTH periaMeHToB Ha YCTPOMCTBA, YCTpPOICTBa, - mnpuHIMIAxXx paboThl | 3HAHUS O:
aHaIu3 BBIIIyCKAEMBbIE U3ZEIIUs BO3MOXHOCTSIX CPEICTB | BO3MOXHOCTSIX CPEICTB | YCTPOMCTBA, - TpUHOUIAX paboThI
npuanH Opaka | MUKPORJIEKTPOHUKH; KOHTPOJSl TE€XHHYECKOTO | KOHTPOIS TEXHHYECKOTO | BO3MOXKHOCTAX CpEACTB | yCTPOMCTBA,
IpH TEXHOJIOTHYECKUE COCTOSIHHSA COCTOSIHUS KOHTPOJSl TE€XHUYECKOTO | BO3MOXKHOCTSX CPEINCTB
M3rOTOBIICHHH | (hakTOpBI, panuo31EKTPOHHON panuo3IeKTPOHHON COCTOSIHUS KOHTPOJISI TEXHUYECKOIO
n3enuin BBI3BIBAIOLINE anmnaparypsl; anmnaparypsl; panuo31EeKTPOHHON COCTOSIHUS
MHUKPOIJICKTPO | IMOTPEIIHOCTH He smaer | - MeToziax 00paboTku | - MeTojax 00paboTKu anmnaparypsl, Ppanuo31eKTPOHHON
HHUKHU YU JaBaTh | U3TOTOBJICHUS H3IEHI pe3yNbTaTOB W3MEPEHUH | Pe3yJIbTaTOB M3MEPEHHH | - merogax o0pabOTKU arnrnaparypsbl;
PEKOMEHIAIM | MUKPOJJIEKTPOHUKH; ¢ MCIOJIb30BAHUEM | € HCIOIb30BAHUCM | pe3ylqbTaTOB HM3MEPEHHH | - MeTomax o00paboTkH
U o HUX | METOIbI OLIEHKHU CpeICTB . CpeacTB . c HCIOJIb30BAHUCM | pe3yJIbTaTOB H3MEPCHUI
BBIYUCIIUTENLHON BBIYUCIIUTENLHON
YCTPaHEHMIO 1 | TPHTOIHOCTH - S i CPEICTB 5 c HCTIONB30BaHUEM
. . BBIUUCIIUTENbHON
Npeaynpexae | BOCHPOU3BOAUMOCTH CIMTCIBHO CPCACTB .
TEXHUKU. BBIUUCIIUTENHLHON
HUIO. TEXHOJIOTHYECKUX
TEXHUKU.
MPOLIECCOB
MIPOU3BOJICTBA U3EIUN
MUKPO3JIEKTPOHUKH.
VYmern: ucrnosns3oBars | He ymeer | orcyrcTBHe WM | HEIOCTaTOYHOE YMEHHWE:- | B IIEJIOM  YCIEHIHOE | MOJIHOCTBIO
CTaHJapTHHIE 9aCTHIHOC yMCHHC: paboTaTh C | yMeHue c(hOpMHPOBAHHOE
KOMIIBIOTEPHEIE - pabotath C | BKCIITyaTalMOHHOU - paboTath ¢ | ymeHue
IIPOTPaMMBI TSt SKCILTyaTallHOHHOU JIOKyMEHTauen 10 | JKCIUTyaTalluOHHOU - paboratb c
00paboTkn AOKyMEHTALNEN 1O | TeXHUYECKOMY JIOKyMEHTauen 10 | 9KCIUTyaTallMOHHON
CTaTUCTUYECKUX TCXHUICCKOMY 00CITy)KUBaHUIO TEXHUYECKOMY JIOKyMEHTauei o
JaHHBIX;  ONPENEIATH 00CTy)KHBaHHUIO PaavOIEKTPOHHOR 00CTy>KHBaHUIO TEXHUYECKOMY
NPUYHHBl OTKIIOHEHUS PpaiiO3JIEKTPOHHOU anmnaparypsl, PaAMOAIEKTPOHHON 00CITy’)KUBaHUIO
rapaMeTpoB TOTOBOTO alrapaTypsl; - UCIIONIB30BATh CPENICTBA | ammapaTypebl; PaavoOIEKTPOHHOM

N3ACIINA OT 3aJaHHBIX,

- UCTI0JIb30BAaTh CPCACTBA

N3MEPCHUA JIISL

- UCIIOJIb30BATh CPEACTBA

anmaparypsl;




Kon

KPUTEPUU U IIOKA3ATEJIN ONEHUBAHUSA PE3YJIBTATA OBYYEHUA

KOMIIEeTeHIIUT = -
Ikana no TpaauIUOHHOI NATHOAILHOI cucTeMe
PE3YJIBTAT B ~ n =
a30BbIi YPOBEHD OJBUHYTHIit .
OBYYEHUS yp POABHHY Bbicokuii ypoBeHb
YI0BJIETBOPUTEIbHO/ YPOBeHb
0 TUCHUIIMHE HEJONMYCK | HEYIOBJIETBOPUTEJILHO OTJIUYHO/MU(. 3a4eT
aug. 3auer xopowo/nud. 3auer
(Mony.J110)
Ixana no 0aJJILHO-PEHTHHIOBOM cUcTEMe
0-35 36-60 61-80 81-90 91 -100
aHAIN3UPOBATH N3MEpEeHNUs JUISL | KOHTPOJIST TEXHHYECKOTO | M3MEpEHUS JUISL | - UCTIONBb30BATh CPEACTBA
TIPe/IOKEHHS o KOHTPOJISI TEXHHYECKOTO | COCTOSIHHUS KOHTPOJISI TEXHUYECKOTO | M3MEPEHHS JUIst
M3MEHEHASIM B COCTOSIHUS 3 PaIrodIeKTPOHHON COCTOSIHUS 3 KOHTPOJISI TEXHHYECKOTO
TeXHONOMHUIECKIX PaIrodIeKTPOHHOM annapaTypsl. PaarodIeKTPOHHOM COCTOSIHHS )
anmnapaTypsl. anmapaTypsl. aM03JIEKTPOHHOU
npoueccax u patyp patyp pan p
anmaparypsl.
NpPeAyNPeXICHUI0 U
JUKBUAAIMK Opaka B
MIPOU3BOJICTBE U3JEIUI
MHUKPOYICKTPOHHUKH.
Baaners: OTCYTCTBHE HaBBIKOB | HEJJOCTATOYHOE HaJlMgue HABBIKOB | YCIIEIIHOE BIAICHUE:
CTaTHCTUYECKUM BJIAJICHUS: BJIaJICHUE: BJIAJICHUS: - SKCILTyaTanueit
aHaJIM30M I1apaMeTpoB - SKCIUTyaTaluen | - 9KCIUTyaTanuen | - OKCILTYaTalueil | paguosneKTpoHHOM
TEXHOJIOTMICCKUX Paaro3JIEKTPOHHOM Paaro3JIEKTPOHHOM Paaro3JIEKTPOHHOM anmapaTypel;
olepanyu, anmaparypel; anmaparypsl; anmaparypsl; - cOOpKOit U HACTPOMKOI
BBIABJICHUCM n - cOOpKOIi M HACTPOHKOH | - COOPKOH M HACTPOHKOH | - COOPKOH M HACTPOMKON | paamo>/IeKTPOHHOM
YCTpaHCHUCM  HPUIUH He PaIMO3IEKTPOHHOM PaanOdIEKTPOHHOM PaanOo3IEKTPOHHOM anmnaparypsl.
OTKJIOHEHUS
Baageer | ANIapaTyphl. anmnapaTypsl. anmapaTypel.
apaMeTpoB
TEXHOJIOTUYECKHX
onepauuit oT
3aJaHHBIX; BHECEHHEM
U3MEHEHUN B
TEXHOJIOTUYECKYIO
JIOKYMEHTALHIO.
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