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AHHOTaus

Jucuumuinza «/laTuuku 1 npeoOGpa3oBaTeny HHGOPMALMOHHO-U3MEPUTENIBHBIX CUCTEM)
BXOJMT B 00pa3oBaTeIbHYI0 IPOrpaMMy BBICIIEr0 00pa3oBaHus — porpamMmy OakajlaBpuata Io
HampaBieHu0 noArotoBku/ crneuuanbHocTd 11.03.04 «OnekTpoHMKa W HAHOAIEKTPOHHKA
HanpaBieHHOCTH «[IpomblinieHHas snekTponukay. Jucuumnnuna peanusyercs kadeapoit «Ne23».

JucuumuinHa HareneHa Ha pOPMUPOBAHKE Y BBIMTYCKHHUKA CIETYIONINX KOMITETSHIIUI:

[MIK-1 «CnocoOeH BBINOIHATH pPAacyeT 3IIEKTPOHHBIX MPHOOPOB, CXEM MU YCTPOMCTB
Pa3NUYHOTO (PYHKIIMOHATFHOTO HA3HAYSHHS B COOTBETCTBHH C TEXHUIESCKUM 33aHUEM

[IK-2 «CrnocobeH ocylecTBIsTh MPOEKTUPOBAHUE 3JEKTPOHHBIX MPUOOPOB, CXeM M
YCTPOHMCTB pa3nuyHOoro (yHKIUOHAIHHOTO HAa3HAYEHHUS B COOTBETCTBUM C TEXHUYECKUM
3aJIaHUEM C UCIIOJIb30BAHUEM CPECTB aBTOMATH3AIMH IPOCKTHUPOBAHMSD)

[IK-4 «CrocobGeH oCyIIEeCTBIATh CKBO3HOE MPOCKTHPOBaHHE IU(MPOBBIX YCTPOWCTB C
UCIIOJIb30BAaHUEM TEOPUHU CIIOKHBIX HUPPOBBIX CUCTEM)

[1K-7 «CrocobeH apryMeHTHpOBaHO BBIOMpAaTh W pEaTUu30BBIBATh Ha MPAKTHUKE
3PPEKTUBHYI0 METOAMKY SKCHEPUMEHTAIBHOTO HCCIIECAOBAHUS TapaMeTPOB U XapaKTEPUCTUK
npubOpOB, CXEM, YCTPOWCTB M YCTAaHOBOK 3JIEKTPOHUKHM M HAHOZJIEKTPOHUKU PA3IUYHOTO
(YHKIMOHATBHOTO HA3HAYCHUS.»

CopepxaHue JUCHMILIUHBI OXBATHIBAET KPYT BOIPOCOB, CBS3aHHBIX C

- TEOPETUIECKUMHU OCHOBaMH (PYHKIIHOHHMPOBAHUS H3MEPUTEIHHBIX IPHOOPOB;

- 9KCIUTyaTanuei mpuOOpPOB KOHTPOJISI U JUATHOCTHKH,

- MPOBEIEHUEM IKCIIEPUMEHTAIBHBIX UCTIBITAHUHA TUIIOBBIX 3JIEMEHTOB U3MEPHUTEIbHBIX
npuOOpOB.

[IpenonaBanue OUCHMIUIMHBL TpelycMaTpUBaeT cleayromue (opMbl  OpraHu3aluM
y4eOHOro mnpolecca: JEKIHH, JabopaTopHble padOThl, caMOCTOsATENbHas padoTa CTyAEHTa,
KOHCYJIbTaIUH.

IIporpaMMoil IUCLMIUIMHBL IPENYCMOTPEHBI CIEAYIOIME BHUABI KOHTPOJA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalys B opme 3a4eTa.

OO6mas TpyJ0eMKOCTh OCBOSHHS JUCIUIUIMHBI COCTABJISICT 3 3a4eTHBIX eAuHUILI, 108
4acoB.

SI3b1K 00yUEHUS IO JTUCIUILTUHE «PYCCKUN)



1. IlepedeHb IAHUPYEMBIX PE3yJIETATOB O0YUYCHUS IO TUCIIUTLIHHE
1.1. Tlenu npenomaBaHusi AUCUUTLIAHBI

Ienpto wu3yueHus: AucuuIUIMHBl «JlaTunkum u mpeoOpazoBarenu uHDOPMAIIMOHHO-
WU3MEPUTENLHBIX CHUCTEM» SBIseTcS (POpMHpOBaHHME Y CTYACHTOB HEOOXOAWMBIX 3HAHHN O
3aKOHAaX, HA OCHOBE KOTOPBIX ()YHKITHOHUPYIOT U3MEPUTEIbHBIC IPUOOPHI U METOAAX TIOTYUSHUS
TexXHoJorudeckoi uHpopMmaiuu. OOydaromuecss JOHKHBI OCBOWThH JUCIMILIMHY Ha YpPOBHE,
MO3BOJIAIOIIEM WM HCIOJL30BaTh Ha TPAKTHKE METOMABI TMOJydYeHUs WH(POpMAIuH. YPOBCHb
OCBOCHUS NTUCIHILUIAHEI JTOJDKEH MO3BOJIATH CTYJEHTaM MPOBOJUTH TEXHUYECKHE W3MEPECHHS U
OCYIIIECTBIISATh BHIOOP YHUBEPCANBHBIX M CIHEIUATBHBIX CPEJCTB M3MEPEHUS W KOHTPOJA B
COOTBETCTBHH C IMIOCTAaBICHHOM 3a7aueH.

1.2. JucuumnuHa  BXOJUT B COCTaB  4acTH, (opMupyeMod  ydacTHHUKaAMHU
0o0pa3oBaTeNbHBIX OTHOIIEHWH, 00pa3oBaTeIbHOI MporpaMMbl BBICIIEro 00pa3oBaHUs (Hajnee —
OIl BO).

1.3. TIlepeueHp maaHUpyeMbIX pe3yIbTaTOB 0OYUYEHUS MO AUCLUUILUIUHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ysbraTtamu ocBoeHust OI1 BO.

B pesynbraTe m3ydeHUs QUCHUIUIMHBI OOYYarOIIUIiCS TODKEH 00JanaTh CIeIyIOUIMMA
KOMIIETEHIMSIMHA WJIM UX YacTAMU. KoMreTeHun 1 MHAUKATOPHI UX TOCTHXKEHUS IPUBEACHHI B
Tabmure 1.

Tabauna 1 — [lepeueHb KOMIETEHIIMH 1 HHAUKATOPOB MX JAOCTHIXKEHUS

Kareropus (rpynna) | Kog u HaumeHoBanue Kon v HanmeHoBaHne nHAMKATOpA
KOMITETEHIINU KOMIICTEHIIHH JOCTHIKEHHSI KOMIIETSHIIHU

[TK-1 Cnocoben

BBINOJIHATH pacyeT

3IEKTPOHHBIX [1IK-1.3.1 3HaTh NpUHLIKIBI pacueTa

npubOpOB, CXEM U [apaMeTPOB U XapaKTEPUCTHK OTAEIbHBIX
TpodeccHonanbHbie YCTPOMCTB OJIOKOB aHAJIOTOBBIX U ITU(POBBIX
S — Pa3INYHOTO AJIEKTPOHHBIX IPUOOPOB.

(YHKITMOHATLHOTO [TK-1.Y.1 ymeTpb MpoBOJIUTH OIIEHOYHBIE

Ha3HAuCHUS B pacyeThl XapaKTEPUCTHK IEKTPOHHBIX

COOTBETCTBUHU C puOOpOB.

TEXHUYIECKUM

3aJJaHUEM

[1K-2 Cnocoben

OCYILECTBIISATh

IPOEKTUPOBAHUE

JIEKTPOHHBIX

npubOOPOB, CXEM H

YCTPOWCTB

pa3IUYHOTO IMK-2.Y.1 ymeTh pa3pabareIBaTh
[Mpodeccnonanbubie | HyHKIMOHATBHOTO MPUHIUITAATBHBIE 1 MOHTAXXHBIE
KOMITETEHITHN Ha3HAuCHUS B AIIEKTPUYECKHIE CXEMBI DIIEKTPOHHBIX

COOTBETCTBUU C YCTPOMWCTB.

TEXHUYECKUM

3aJJaHUEM C

UCIIOJIb30BaHHEM

CpelICTB

aBTOMaTHU3aLUU

IPOSKTHPOBAHUS
[Tpodeccuonansurie | [IK-4 Criocoben [1K-4.3.1 3HaTh 351€MEHTHI TEOPUU CIIOKHBIX
KOMIIETEHIINU OCYILECTBIISATh UPPOBBIX CUCTEM, OCHOBHBIE IPHUHIIUIIBI




CKBO3HOE
MPOCKTHPOBAaHUE
(G poBBIX
YCTPOWCTB €
UCIIOJIb30BaHUEM
TEOPHH CIIOKHBIX
U(GPOBBIX CUCTEM

CKBO3HOTO MPOEKTUPOBAHUS, MAPIIPYT
paspaboTku u Bepudukanuu nudpoBhIX
YCTPOWCTB.

[IK-4.Y.1 yMeTh MpOBOUTH OMIMCaHUE
Mojiesiel IH(POBBIX CXEM Ha MOBEIEHYECKOM
S3BIKE, OCYIIECTBIISTH TOJTHBIA ITUKIT
aBTOMAaTHYECKOT'0 MPOEKTUPOBAHUS IIUPPOBBIX
CXeM.

[1K-4.B.1 BnageTs cnenquanu3npOBaHHBIMHU
CHUCTEMaMH aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAHUSA [T CUHTE3a JIOTUYECKUX
CXeM, MOJICIIMPOBAHUS U BEPUPUKAITUN
pa3pabOTaHHBIX STYCEK CXEM

[TK-7 Cnocoben
apryMeHTHPOBaHO
BEIOMpATh U
peaan30BbIBaTh Ha
MpaKTUKE

3¢ (HeKTUBHYIO
METOHKY
HKCTIEPUMEHTAIEHOTO
WCCIICTIOBaHHS
napamMeTpoB U
XapaKTePUCTHK
npubOpOB, CXEM,
YCTPOWCTB U
YCTaHOBOK
AIIEKTPOHUKH U
HAHORJIEKTPOHUKH
Pa3INYHOTO
(YHKIIMOHATBHOTO
Ha3HAUCHMSL.

[Ipodeccnonansubie
KOMITETCHIIHU

[TK-7.3.1 3HaTh METOIUKY MPOBEIACHUS
HCCIIEOBaHUH TTapaMeTPOB U XapaKTEPUCTUK
y3JI0B, OJIOKOB.

2. Mecro aucuumusasl B cTpykrype OI1
JucuunnuHa MokeT 0a3UupoBaThCs HAa 3HAHUAX, paHee NPUOOPETEHHBIX 00yUYalOIIMMHCS

MPY U3YUYECHUU CIEAYIOUX AUCHUILIINH:
— «MarepuanoBeneHue,
— « DIEKTPOHUKAY,

— « OU3UYECKHE OCHOBEI OJICKTPOHHUKHND,

3HaHI/ISI, MOJIYYCHHBIC IHIpHU H3YUCHHUU MaTepuajia HaHHOﬁ JUCHUILINHBI, MMCIOT KakK
CaMOCTOATEIIbHOC 3HAUYCHHUE, TAK U MOT'YT MCITIOJIB30BAaTHCA NP U3YUYCHUHN APYTUX TUCHUIIINH:

— « HOKaHI/IOHHHe HU3MCPUTCIIbHBIC yCTpOﬁCTBa)),

— « CXeMOTeXHHKa aHAJIOTOBBIX QJICKTPOHHBIX yCTpOﬁCTB)).

3. O0BeM U TPYyAOEMKOCTh TUCIUATIINHBI

JlanHele 00 00IIeM o0beMe JUCIMILIUHBI, TPYJAOSMKOCTH OTICIBHBIX BHJIOB yUeOHOU
PaboTHI MO TUCHUILTHHE (M pachpee/IeHue 3TOH TPYI0EMKOCTH MO CEMECTpaM) MPEICTaBICHbI B
Tabauie 2.



Tabmmma 2 — O0BeM U TPYJA0EMKOCTh TUCIIUILIHHEI

TpyI1oeMKOCTh 1O

OK3.¥%)

Bun yuebHol paboTh Bcero ceMecTpam
Ne7
1 2 3

Obwasn mpyooemKkocmb oucCyuUnIUHbL, 3/ 108 3/ 108
3E/ (gac)
U3 Hux uacoe npakmuueckoii ROO20no6KU 34 34
AyoumopHbie 3anamus, BCETo Jac. 51 51
B TOM YHCIIE:

nexmuu (JI), (gac) 17 17

npakTuueckue/cemunapckue 3anstus (113),

(dac)

nmabopaTtopHbie paboTsl (JIP), (yac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac)
CamocmosmenvHas paboma, Bcero (4ac) 57 57
Buo npomercymounoit ammecmayuu: 3ayer,
mudd. 3ager, skx3zameH (3ager, Hudd. 3au, | 3ader 3auer

dk
[IpyMeuanue: KaHAMIATCKUH K3aMEH

4. CopeprxaHve JUCIUILINHBI
4.1. Pacnpenenenuie TpyI0€MKOCTU JUCIUTUIMHBI IO pa3jiesiaM U BUJaM 3aHITHI.
Paznensl, TeMbl TUCIUTUTMHEI K UX TPYJI0EMKOCTh TIPUBE/ICHBI B TaOIUIE 3.

Ta6n1/1ua 3 PaS,IlCJ'ILI, TEMbI JUCHUILIMHBI, UX TPYAOCMKOCTb

I/IH(I)OpMaLII/IOHHO-I/ISMepHTeHLHOﬁ CHCTCMBI

Paznenbl, TeMbI TUCTUILITUHBI Jlexunn 113 P KII CPC
’ (dac) (C3) (dac) (dac) (uac)
Cemectp 7
Paznen 1. OcHOBBI TEXHHYECKHX H3MepPEeHU 3 10
Tema 1.1. OcHOBHBIE TEPMUHBI U OTIPENEICHUS 1 3
TEXHUYECKUX U3MEPEHHH
Tema 1.2. Kitaccudukanus T1aT4uKoB 1 4
Tema 1.3. TlorpemHocTn mpubopa 1 HOrPEIIHOCTD 1 3
W3MEepeHHs MPrOoOpoOM
Pasznen 2. ®uznyeckue NPUHIMILI AelCTBUSA 3 14
JATYHKOB.
Tema 2.1. KoHCcTpyKIus 4 yCTpOMCTBO AaTYUKOB 2 7
Tema 2.2. TlapameTpsl TaTIYHKOB 1 7
Pa3znen 3. YHuBepcasibHbIE U CIeNUAJIbHbIE 4 12
H3MepuTebHbIE CPeIcTBA
Tema 3.1 KoHCTpyKUMS U YCTPONUCTBO YHUBEPCATBHBIX 1 3
CPEJICTB H3MEpPEHUsI
Tema 3.2 Be100p cpeicTB U3MEPEHU PU KOHTPOJIE 1 3
Tema 3.3 CneunanbHble CpeACcTBa U3MEPEHUN 1 3
Tema 3.4 IloBepka cpefCcTB U3MEPEHUS U KOHTPOJLS 1 3
Paznen 4. UndopmanmonHo-u3MepuTebHbIE 3 11
CHCTEMBI
Tema 4.1 Ponp, 3agaud U OCHOBHBIE OIpENCTICHUS 1 4




Tema 4.2. CrpykTypa, Ha3Hau€HHE W  BUJBI | 4
WH()OPMAIIOHHO-H3MEPHUTEIEHBIX CHCTEM

Tema 4.3. NHpopmanmoHHO-U3MEpUTENbHAS CHCTEMA | 3
«CKAJIA»

Pasnea 5. [IpoexTupoBanue npuGOpoB KOHTPOJIS 4 10
Tema 5.1. Pacuer W KOHCTpyHpOBaHUE JAeTaliei ) 5
MEXaHH3MOB

Tema 5.2. Merons 3Tambl MPOEKTHUPOBAHUS ) 5

pUOOPOB M CHCTEM KOHTPOJIS

Hroro B cemecTpe: 17 34 57
Hroro 17 0 34 0 57

IIpakTrnueckas

IOArOTOBKa  3aKJIIOYaC€TCd B HEIOCPECACTBCHHOM  BBIIIOJIHCHUU

00yyaroInuMHUCs ONpeeIeHHbIX TPYAOBBIX (YHKIUH, CBSI3aHHBIX ¢ Oy1y1ei npodeccruoHanbHON

JACATCIBbHOCTBIO.

4.2. CopaepkaHre pa3IeyioB U TEM JIEKIIMOHHBIX 3aHATHH.
CopeprxaHuie pa3ielioB ¥ TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0HIIE 4.

Taommma 4 — ConeprkaHue pa3IesioB M TEM JICKITMOHHOTO ITUKJIA

Howmep paznena

HasBanue u coneprkanue pa3aeiioB U TEM JEKIIMOHHBIX
3aHATHH

Pazgen 1.

OCHOBBI TEXHUYECKUX U3MepeHuil

Tema 1.1.

OCHOBHBIE TEPMUHBI U ONIPEIENCHNS TEXHUUECKUX U3MEPEHUH
OCHOBHBIE TEPMHHBI M OIpPEACICHUS TEXHUYECKUX H3MEPEHHI.
Knaccugukanus wmeroqoB wu3MepeHus U KOHTpois. OCHOBHbIE
METPOJIOTUYECKUE MAPAMETPhI CPEACTB H3MEPEHHUS M KOHTPOJIS.

Tema 1.2.

Knaccugukanus naTunkon

OCHOBHBIE  KJIAaCCH(PUKALUOHHBIE  NPHU3HAKH  HM3MEPUTEILHBIX
npubopoB. IlaccuBHBIE W aKTHBHBIE MaTYMKH. aOCOJIIOTHBIE H
OTHOCHUTEJIbHBIC NaTYMKU. ENMHHLBI H3MEpEHUs.

Tema 1.3.

IorpewmHocty nprdOpa ¥ NOTPEIIHOCTD H3MEPEHHS IPUOOPOM
OO0mme NOHATHA W MOTPEIIHOCTH H3MEPEHHS W IOTPEIIHOCTH
U3MEPHUTENBHOTO  cpencTBa. CHcTeMaTHdecKkue W CiydaifHble
HOTPeIHOCTH. UNCIIOBbIe XapaKTePHCTHKY U 3aKOHBI pacIpeielIeH s
CllydaifHOM morpemHocTH wu3MepeHns. OOpaboTka pe3ylbTaToOB
U3MEpeHUH  JUI1  ONpeleNeHHs  IOTPEIIHOCTH  KOHTPOJIS.
CocraBnsomue HOTPeIHOCTH M3MepeHns. PaKkTopel OKpysKaromen
cpenpl.

Pasznen 2.

Du3nyecKue NPUHLIMIBI AefiCTBUS JATYMKOB.

Tema 2.1.

KoHcTpykius U yCTpOWCTBO JaTYHKOB

JleTeKTOpsl NONOXKEHUS W IepeMelleHui. [laTdukn TemmepaTypsl.
Jaruuku ckopocTy M yckopenus. Jlaruuku Toka. JlaTunky naBiaeHus.
Jarauku pacxona. IlepegaTtounast QyHKITHS.

Tema 2.2.

[TapameTpbl 1aTYHKOB

Enununer namepenus. JluanazoH u3MepseMblx 3HadeHui. Jluana3zoH
BBIXOJIHBIX 3HaueHui. Tounocts. KannOposka. Ominbka KamuOpOBKY.
T'uctepesuc. Henuneltnocts. Haceimenue. BocnpouszBoaumMocTs.
MeptBass 30Ha. Paspematomjas crmocodHOCTh.  CrennanbHbBIE
XapaKkTepuCTUKHU. BwixomHol wummnenanc. CurHaia Bo30YXKIECHUS.
JmHaMuyeckue XapakTepUCTHKH.

Paszgea 3.

YHI/IBepcaJIbeIe U ClieHaAJbHbIC H3MEPUTEJIbHBIC CPEACTBA

Tema 3.1

KoHCcTpyKIHs ¥ YCTpOWCTBO YHUBEPCAIBHBIX CPEICTB U3MEPEHHUS




KoHcTpykiust U yCTpOWCTBO YHHUBEpCAJIbHBIX CPEACTB HU3MEPEHUS.
[TnockonapanienbHble KOHIICBEIE MepHI JUTAHBL.
IlITanreHUHCTPYMEHTHI. VI3MepUTENbHBIE CPEACTBA C KOPILYCOM B BUE
CcKOOBI. M3MepuTeNnbHbIe CpEelCTBa Il M3MEPEHUS OXBaTHIBAIOIINX
pa3mepoB. M3mepurenbHble CpeicTBa C 3IEKTPUYECKHM Ipeodpa-
30BaHMEM.  V3MepuTenbHBIE  CpelcTBA C  ITHEBMATHUYCCKHM
npeoOpasoBanueM.  M3MmepuTenbHbIE  CpeAcTBA € ONTHKO-
MeXaHMUYEeCKHUM IpeoOpa3zoBaHueM. ONTHYECKHE U3MEPUTEIbHbIE
CpeACTBA.

Tema 3.2

Be160p cpencTs u3MepeHuit pyu KOHTpoIIe

Be100p yHHBEpCaJIbHBIX CPEACTB U3MEPEHUs IIPU KOHTPOJIE AeTalneil.
IIpenenpHas NOrpeNIHOCTh U3MEPEHUS U €€ COCTaBAoImue. BausHue
MIOTPENTHOCTH N3MEPEHUS Ha Pe3yNbTaThl pa30opakoBKku. Jlomyckaemas
HOTPENTHOCTh HM3MEpeHHsl. MeToquka BhIOOpa  YHHUBEPCAIBHBIX
CPECTB U3MEPEHHUSL.

Tema 3.3

CrienmasbHbIe CpPEJICTBA U3MEPEHUI

CrienuanbHble cpencTBa u3mepenus. KanuOpel u mabdaonsl. MeTosl
U CpEICTBa HM3MEpPEeHHs pe3bObl. MeToIsl M CpEICTBA U3MEpPEHHS
YIJIOBBIX pa3MepoB. MeToasl M CPEeACTBa KOHTPOJS BOJHHCTOCTH H
LIEPOXOBAaTOCTH IIOBEPXHOCTH. MeToasl M CpEeACTBa KOHTPOJIS
OTKJIOHEHHH (OPMBI M PACIIOJIOKEHHS TOBEPXHOCTEH JeTalei.
CpencTBa aBTOMaTH3aLUKN U3MEPEHHSI U KOHTPOJISL U3/IENUH.

Tema 3.4

[ToBepka cpeAcTB N3MEPEHUS U KOHTPOJIS

Metonpl W cpelncTBa NPOBEOCHUS IOBEPOK HM3MEPHUTENIbHBIX
WHCTPYMEHTOB UM IpuOOpoB. Meronpl obOeclieueHuss eIuHCTBa
WU3MEPEHUsl W KOHTPOIS JeTajeld B TEXHOJIOTHYECKHX MpOLEeccax.
l'ocynapcTBeHHast METposIOrHyecKas ciyskoa.

Paznen 4.

NudopmannoHHO-U3MEPHUTEIbHbIE CHCTEMbI

Tema 4.1

Ponp, 3amaum W OCHOBHBIE OIpeneacHUS HH(POPMAIOHHO-
HU3MEPUTENHLHON CUCTEMBI

OCHOBHasI pOJIb, 33714 ¥ OCHOBHBIC OIIPE/ICJICHNS MH(POPMAIIOHHO-
HM3MEPUTENBHOM cucteMbl. Jtainbl pa3sutue UNC.

Tema 4.2.

CrpykTypa, Ha3Ha4eHUE U BUABI MH(OPMALMOHHO-U3MEPUTEIBHBIX
CUCTEM

Ob6nacts npumeHenus. Cnoco0 xomrmuiekroBanust MUC. Bunabt
BXOJHBIX  CHUTHANOB. Buapl u3MepeHwid. Pexum  paboTsl,
(dyHKIIMOHANBHBIE cBOlcTBa KoMoHneHToB MINC.

Tema 4.3.

Nudopmarmonno-usmeputenbHas cucrema «CKAJIA»
Nudopmarnmonno-m3meputensHas cucremMa «Ckama-mMukpo». DOBM
ans aroMHbIX craHuuid. Ilporpamma «IIpusmay. PermaMeHTHBIE
npeaensl st UNC «Ckana-MHKPOY.

Paznen S.

IMpoexkTupoBanue NPUGOPOB KOHTPOJIS

Tema 5.1.

PacueT u KOHCTpyHpOBaHHE JeTalell MEXaHU3MOB

TpeGoBanus, TNpenbsABIsAEMble K MeXaHM3MaM Npuodopos. OOmme
3aMeYaHus MO pacueTy M KOHCTPYHPOBAHMIO JAeTalleil MeXaHU3MOB.
Beibop marepuanoB neraneidl MexaHu3MoB. CrocoObl yNpOYHEHHs
JeTaneil. 3alIUTHBIE U IEKOPAaTUBHBIE MTOKPBITHS. TEXHOJIOTUYHOCTD U
H9KOHOMHUYHOCTh KOHCTPYKIIMH.

Tema 5.2.

MeTtozp! 1 3Tansl IPOSKTUPOBAHUS IPUOOPOB U CHCTEM KOHTPOJIS

CTpyKTYpHO NapamMeTpUdecKoe OMUCaHue 00bEKTa MPOSKTUPOBAHUSL.
CoBpemeHHas METOJIIKA MIPOEKTHPOBAHMUSL. Mertoms!
ABTOMAaTHU3UPOBAHHOTO KOHCTPYHPOBaHHs. BbIOOp UyBCTBUTEIBHOTO
anemMeHTa. BEIOOp MeToa m3MepeHus 1 (OpMUPOBAaHHUE CTPYKTYPHOH
cxembl. [lpuHIMIBI ~ KOHCTpyupoBaHus  mpuOopoB.  Pacuer
XapaKTepUCTUK NMPUOOPOB U CUCTEM. MeTobl pacdera CTaTHYeCKUX
XapaKTepUCTHK. MeTonbsl pacdeTa TMHAMHIECKHX XapaKTEpPHCTHK.




OnruMuzanus

apaMeTpoB
norpemHocTeid npubopoB u cucreM. OnpeneneHue MOrPemHOCTeH
U3MEPUTEIHHOrO 3BEHA IO €ro pacyeTHON XapakTepHcTHke. Pacuer
JIOITyCKOB Ha TIOTPEITHOCTH MTPHOOpA.

prudopoB

n CHUCTEM.

Pacuer

4.3. TIlpaktudeckue (ceMUHAPCKUE) 3aHATHUS

TeMbl IpakTUYECKHUX 3aHIATUN U UX TPYIOEMKOCTb ITPUBECHBI B TabHIIE 5.

Tabauna 5 — [IpakTrUueckue 3aHATUSL U KX TPYJAOEMKOCTb

W3 nux Ne
No Temnt Popmet TpynoeMKoCTh, | IPaKTUYECKOH | pa3aena
i TMPAKTHYECKHX MPAKTHYECKHX (sac) HOAFOTOBKY, | AuCIT
3aHATUH 3aHATHH (sac) AHEL
VY4eOHBIM ITaHOM HE TIPETyCMOTPEHO
| |
Bceero
4.4, JlabopaTopHbIC 3aHITHS
Tembl 1a00OpaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh ITPHUBEICHBI B TabHIIE 6.
Tabnuua 6 — JJaGopaTopHble 3aHATUS U UX TPYI0EMKOCTb
W3 Hux Ne
Ne Haumenosanue 1abopaTopHBIX padboT TpyRoeMKOCTS, | MPaKTUHECKOI | pasnena
/1 (gac) IIOATOTOBKH, | IMCIIHI
(1ac) JIUHBI
Cemectp 7
1 CpenctBa aBTOMATH3AlMM W3MEPEHHUS U 4 1
KOHTPOJISI M3JeNuil
2 UccaenoBanue JaTYNKOB JaBICHUS 4 2
3 UccnenoBanusi mpubOpoB ISl HU3MEpPEHUS 4 2
CKOpPOCTH BpAIlICHUs
4 UccnenoBanre npuOOpoB Ui H3MEpPEHUS 4 2
KOJINYECTBA U PACXO/a TOIUIMBA
5 HccnenoBanus mpuOOpoB Al M3MEPEHHS 4 2
BBICOTBI, CKOPOCTH U uncia M
6 MeTtoapl U CpeacTBa MPOBEACHHS MTOBEPOK 4 3
WU3MEPUTENbHBIX HHCTPYMEHTOB M IPHOOPOB
7 [lpuHIMIBI OpraHu3aluyd  TEXHUYECKOTO 4 3
KOHTPOJISL.
8 OcobenHoctn MIPOEKTUPOBAHUS 3 4
UH(OPMALMOHHO-U3MEPUTEIHHON CUCTEMBbI
9 Oransl u CTajuu pa3paboTku 3 5
UH(POPMALMOHHO-U3MEPUTEIHHON CUCTEMBbI
Bceero 34

4.5. KypcoBoe npoekTupoBaHue/ BHIMOJHEHNE KypCOBOM paboThI

Y4eOHbBIM MIaHOM HE IPEIYyCMOTPEHO




4.6. CamocrosTenbHas paboTa o0ydaromuxcs
Bugpl camocTosiTenbHOM paboThl U €€ TPYIOEMKOCTh ITPUBEICHBI B TaOHIIe 7.

Tabnuna 7 — Buasl caMocTOsITENIEHOM pabOThI U €€ TPYJ0EMKOCTh

Bun camocTosTenbHOM paboThI Beero, | Cemectp 7,
qac qac
1 2 3
W3yueHne TeopeTHIeckoro MaTepuaia 13 13
muctuinasl (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI°3)
Breinonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctH (TKVY)
Homamnee 3aganue (/13)
Kontponbubie pabotsl 320unnkoB (KP3)
IToaroroBka K MpOMEXYTOYHON 34 34
arrectanuu (I1A)
Bceero: 57 57

5. TlepeueHs yueOHO-METOAMUECKOTO OOECTICUSHUS
JUTSL CAMOCTOSITENIEHOM paboThl 00yJarOIIUXCsl 110 TUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOIMIECKUE MATEPUATTBI TSI CAMOCTOSTEIILHOM paboThl 00ydJaronuXxcs yKa3aHsbl B ILI1.
7-11.

6. IlepeueHb meyaTHBIX U ANEKTPOHHBIX YUEOHBIX M3IaHUN
[lepeuens evaTHBIX U AICKTPOHHBIX YUEOHBIX U3JaHH MTPUBEACH B Tabmuie 8.
Tabnuna 8— [lepedeHb NeUaTHBIX M AIEKTPOHHBIX YUEOHBIX M3TaHUI

KomdecTBo 5K3eMILISIPOB B
HIudp/ OubmioTexe
bp bubnuorpaduyeckas ccpuika
URL anpec (KpoMe IEeKTPOHHBIX

9K3EMILTSIPOB)

681.58('YAII) | [arumku-npeoOpa3oBarenu napopmaruu: | 80
B75 yueOHoe nmocobue / E.A. Bopoones; C.-Iletepb. roc.
YVH-T a3pokocM. npudopocrpoenus. - CI16: U3n-Bo
I'VAII, 2001. - 42 c.

681.58(083) CoBpemennbie jgatumku: copaBounuk / Jk. | 20
D82 OpaiineH;

[ep. c¢ anrn. IO.A. 3abomotHas. - M.:
Texnocdepa, 2005. — 588 ¢

65 B68 [TaccuBHbIe HH(ppaKpacHble JnetekTopsl | 17
JIBUXKEHUS: yueOHoe mocooue / B.B. BonxoHckuit. —
CI16: Dxononuc u KyyibTypa, 1998. - 52 ¢

41-12 1 88 HccnenoBanue JJIeMEHTOB | 4
3IIEKTPOPagUOaBTOMATUKH. Hatunku u
peodpasyioye  yCTPOWCTBA:  J1aOOpaTOpHEIE
padoter / Coct. B.M. Jlazapenko, pea. B.A.
becekepckuii. - JI.: U3n-Bo JIMAIL, 1978.-37 ¢




OBC I'VAII

DneKTpoMexaHn4YecKre AaTYUKU yIia U MOMEHTa
TUPOCKONMYECKUX  YCTPOWUCTB  [DIIEKTPOHHBIN
pecypcl: MeToanIecKas pazpaboTka K
naboparopusiM paboram / Coct.: B.H. JleBunkui,
B.II. TInaToHOB. - DNEKTPOH. TEKCTOBEIE HaH. - JI.:
Wzn-Bo JIMAII, 1983.-33 ¢

OBC I'VAIIL

HccnenoBanue npeoOpasoBaTeneil TemiepaTypbl
[DnexTpoHHBIN pecypc]: meToandeckas pa3paboTka
K BBIMOJIHEHUIO JaboparopHoil padoter / Cocr.
snekTpoH. 9k3. [.K. AnumoukuH. - DIeKTpoH.
TekcToBbIie naH. - JI.: 3a-so JIMAIIL, 1977. - 17 c.

OBC I'VAII

PanuoBeicoTOMEp ManbIX BBICOT [DIEKTPOHHBIN
pecypc]: MeToaMYeckHue yKazaHHsl K BBIITOJHEHUIO
naboparopueix pabotsl / Coct. B.I'. Bacumnbes. -
JlokymeHT BkIto4yaet B ceOst 1 daitn, pazmep:(398
Kb). - JI.: 3n-Bo JIMAII, 1987. - 36 ¢

681.58 11 40

Hogeitmme natunku: yueouuk-moHorpagms / P.I.
Hxekcon; pen. B.B. JIyuunus. - 2-e u3n., nom. - M.:
Texnocdepa, 2008. - 400 c.

681.5 B41

Jaruuku. VYcerpoiictBo u TIPUMEHEHUE!
MoHOrpadus = Sensortechnik ~ Ubersicht:
Applikation, anwendungen / I'. Burne6; nep. M.A.
XatepHoB. - M.: Mup, 1989. - 196 c.

22

681.5 074

JlaTuvku (U3NYECKHX BENUYMH: MoHorpadus /
JLA.OcunoBuu. - M.: MamuHoctpoenue, 1979. -
159 c.

531 120

JlaTuuku  cuCTEM U3MEPEHHS, KOHTPOJIs |
YOpaBICHHS: MEXBY30BCKHI COOpHUK HayYHBIX
TpynoB / [len3. nomurexu. un-t; pea.: E.I1. Ocamuwmii
u zp. - [lensa: U3n-Bo nonurexH. uH-ta, 1986. - 100
c

6®2.078 X76

[Ipumenenue rajgbBaHOMAarHUTHBIX JaTYUKOB B
yCTpoMcTBax ABTOMAaTUKU 31 HU3MEPEHUMN:
moHorpadus / O.K. Xomepuku. - M.: DHeprus,
1971.- 112 ¢

65 B68

VYerpolictBa OXpaHHOI CUTHAJIM3AINH:
moHorpadus / B.B. Bonxouckwuii. - CI16: Dxomonuc
U KyJbTypa, 1999. - 272 ¢

29.7 b83

I'upockonuveckue npuOOPHI U yCTPOICTBA CHCTEM
yhpaBlieHHs: y4eOHoe mocobue s BTy30B / B.H.
Bopoznun. - M.: Mammnoctpoenue, 1990. - 272 ¢

[621.313.1
+629.7.054] J137

JlaTunku yria M MOMEHTa THPOCKOIMMYECKHUX
ycrpoiicts: iekuuu / B.H. Jlepunikuit; JIeHuHrp. uH-
T aBuai. npudopoctpoenwus. - JI.: M3a-so JIMALII,
1976. - 52 c.

135

681.5 120

JlaTanky n3MepuTeNbHBIX cucteM: B 2 kH. / K.
A, I1. Angape, XK. bodpon u ap. - M.: Mup, 1992.
-480 ¢




7. TlepeueHb 3JEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
HH()OPMALIMOHHO-TEICKOMMYHHKAIIMOHHON ceTH « THTepHEeT»
[Tepeyenn AJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UHPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT», HEOOXOIUMBIX Ui OCBOCHHS JUCIMILIHHBI
npuBeieH B Tabmuiie 9.

Tabmuna 9 — IlepedeHb DJJIEKTPOHHBIX OOpPa30BATEIBHBIX PECYpCcOB WH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTH «HTepHeT»
URL anpec HaumeHnoBanune

http://ru.bookzz.org/book/2583384/a9df8f | duznueckre OCHOBHI MOTyUCHUS HHPOPMALIHHL.
N3mepurenbHbIe Tpeodpa3zoBaTend. [IprHIAIEI
U3MepeHNs (QI3UYECKUX BEJIMYHH: yaeOHoe mocodne /
Hukomnaesa E.B., Makapos B.B. Omck: U3a-Bo OMI'TY,
2007. - 96 c.

8. IlepeueHb HH(MOPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepedyeHp mnporpaMMHOro oO€cHeueHus,, HCIOJIb3YeMOro IpPU OCYLIECTBICHUU
00pa3oBaTeNbHOrO Mpolecca Mo JUCHUIUINHE.
ITepedenp MCMoNB3yeMOro NporpaMMHOro odecrieueHus npescrasieH B Tabnuue 10.

Tabmuna 10— IlepeueHp mporpaMMHOTO o0ecTiedeHuUs
Ne n/mt HaumenoBanue

He npenycmotpeno

8.2. Hepequb I/IH(l)OpMaHI/IOHHO—CHpaBO‘-IHBIX CHUCTCM,HUCITI0JIb3YCMbIX Ipu
OCYIICCTBJICHUHN O6pa3OBaT€JH>HOFO nmponecca nmo AMCHUIIINHE

HepequL HCITIOJIb3YEMbIX I/IH(i)OpMa]_II/IOHHO-CHpaBO‘IHLIX CUCTCM IIPECACTABJICH B T36J'II/II_IG
11.

Tabnuna 11— Ilepeuerpr nHOOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne /it HaumenoBanue

He npenycmotpeno

9. MarepuanbHo-TeXHUYECKas 0a3a
CoctaB MaTepHambHO-TEXHUYECKOW 0a3bl, HEOOXOOUMOW HJsl  OCYLIECTBIICHUS
00pa3oBaTeIHLHOrO NMpolecca 1o JUCHUILIHHE, IPEICTaBIeH B Tabnuel2.

Tabmuna 12 — CocTtaB MaTepHaaIbHO-TEXHUICCKOW 0a3bl

Ne HaumenoBaHue cocTaBHOM YyacTu Howmep aynutopun
n/m MaTepruaIbHO-TEXHUYECKON 0a3bl (TIpy HEOOXOAMMOCTH )

MynbTUMeauiiHAs JEKIMOHHAs ay TUTOPUs

2 | KommobroTepHsli Kinace

10. OnenouHble cpeAcTBa Ui IPOBEASHUS IPOMEKYTOYHON aTTeCTallui
10.1. CocTaB OLIEHOYHBIX CPEACTBAJISA MPOBEACHHUS MPOMEKYTOUYHOM aTTecTaluu
00y4JaroImuXxcs 1Mo AUCHUIUIMHE IpUBeieH B Tabmnuie 13.
Tabmuua 13 — CocTaB OLIGHOYHBIX CPEACTB Ul NPOBEIEHHSI IPOMEKYTOUHON aTTeCTalluU
Bug npoMeXyTOYHOH aTrTecTaiuu IlepedyeHp OLIEHOYHBIX CPEICTB
3auer Cnucok BOIPOCOB.




10.2. B kauecTBe KpUTEpPHEB OIEHKH YyPOBHS CQOPMHUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00y4aromMUMuUCS NpUMEHseTcsl 5-0ajipHasl IIKajda OLEHKH c(hOpMUPOBAHHOCTU
KOMIIETEHIIUH), KOTOpas npuBeseHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-6annpHast mKaga MOAYIbHO-PEUTHHIOBOM CUCTEMBI Y HUBEPCUTETA, ITPABUIA HCIIONb30BAHUS

KOTOpOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y ATl

Tabnuna 14 —Kpurepuu

OLIEHKH YPOBHS c(hOPMUPOBAHHOCTH KOMITETEHLIUI

Or11eHKa KOMITETECHIIAN

5-0aJUIpHA IIKAIA

XapakTeprcTiKa c(hOPMUPOBAHHBIX KOMITETEHLIHIA

— o0yyaronuiics TIyOOKO M BCECTOPOHHE YCBOWIJ IPOTPaMMHBIN
Marepuai;

— YBEPEHHO, JIOTHYHO, TTOCIIEI0BATEIIEHO U TPAMOTHO €0 H3JIaraeT;
— ONUPAsCh HA 3HAHUSA OCHOBHOW M JONOJHUTENILHOW JIMTEpaTyphbl,

«OTITYHOY
GATTCHOY TECHO TPUBS3BIBAET YCBOCHHBIC HAyYHBIC  TIOJIOKCHHUS  C
MPAKTUYECKON JeSTENHHOCTHIO HAIPABIICHMS;
— yMeIo 000CHOBBIBAET M apTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;
— JIeTIaeT BBIBOJBI U 000OIICHHS;
— cBOOOJIHO BJIJICET CUCTEMOM CIIEITHAIM3UPOBAHHBIX MTOHSITHIA.
— o0yJaromuiicsi TBEp0 yCBOWIJI MPOTPAMMHBIN MaTepuall, rpaMOTHO
W TO CYIIECTBY H3JIaraeT €ro, ONHpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,
CXOPOLIOY) — HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBACT YCBOCHHBIC 3HAHMS C MPAKTHYECKON JAEATEIbHOCTHIO
«3AUTEHOY ;
HaIlpaBICHUS;
— apTryMEHTUPYET HAYYHBIE ITOJIOKCHHSI,
— JIeTIaeT BBIBOJIBI 1 0000IIIEHUS;
— BJIQJICET CUCTEMOMN CIICIUATU3UPOBAHHBIX MTOHSATHH.
— o0yJaronuiicsi yCBOHII TOJIBKO OCHOBHOM MPOTPaMMHBIN MaTepua,
MO CYIIECTBY U3JIaraeT €ro, ONnupasch Ha 3HAHWUS TOJHKO OCHOBHOM
TUTEPATYPHI,
— JIONyCKaeT HECYIIECTBCHHBIE ONMMOKH U HETOYHOCTH;
«YIOBJICTBOPUTEITEHOY .
— UCTIBITHIBAET 3aTPYAHEHUS B MPAKTUYECKOM MPUMEHEHUHW 3HAHWUN
«3a4TEHOY
HaIlpaBJICHUS;
— c1abo apryMEHTHPYET Hay4YHbIC TTOJIOKEHUS;
— 3aTpyJHseTcs B popMyIrpOBaHUH BBIBOJIOB U 00OOIICHHUIA;
— YaCTHUYHO BJIAJICET CHCTEMOM CIICIMATN3HUPOBAHHBIX ITOHSATHH.
— o0OyJaromuiicss He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPaMMHOIO
MaTepuana,
— JIOTyCKaeT CYIIECTBCHHBIC OMIMOKA ©  HETOYHOCTH TIPH
«HEYJIOBIIETBOPUTEIIEHOY )
paccMOTPEHUHU TIPOOJIeM B KOHKPETHOM HAIPaBJICHUU;
«HE 3a4TCHO»

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM TPUMEHEHUH 3HAHU;,
— HE MOXXET apr'yMEHTHPOBATh HAYYHBIE TTOJIOKCHUS;
— He GOPMYITUPYET BBIBOJIOB U O0OOIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUs UJIM MHbIE MATEPHAIIbI.
Bomnpocs! (3agaun) a5 sK3aMeHa NpecTaBieHsl B Tadauie 15.

Tabnuna 15 — Bonpocs! (3a1aun) 11 SK3aMeHa

Ko
Ne n/m [lepeuens BompocoB (3a7a4) 11 9K3aMeHa A
MHJIMKaTOopa
VY4eOHbIM IUIAHOM HE MPEyCMOTPEHO
Bomnpocsr (3agaun) s 3aueta / aud . 3auera npencraBineHsl B Tadbmuie 16.
Tabmmmua 16 — Bonpocs! (3agaun) juis 3auera / qudd. 3adera
Kon

Ne /i

[epedens BonpocoB (3amau) s 3aueta / qud¢. 3auera

HMHAWKAaTOopa



1 Krnaccudukanmst 1aTIvKoB. TaCCUBHBIE U aKTUBHBIE JaT JaTYUKH, TIK-1.3.1
a0COJTIOTHBIE ¥ OTHOCHTENBHBIC JaTYHKH.

2 XapaKTepUCTUKU JATYMKOB, JUKTYEMblE YCIOBUSAMH UX IPUMEHEHUs IK-1.3.1

3 TeH309yBCTBUTEIHHOCTD. I1K-1.3.1

4 BrarouyBcTBUTENEHOCTS. IK-1.3.1

5 [Tpe3o0amekTpuyeckuii 3gdexr IK-1.3.1

6 [Muposnekrpudeckuid 3P et MK-1.3.1

7 Dddexr Xonna. IK-1.3.1

8 TeMnepaTypHbI€ U TEIUIOBbIE CBOMCTBAa MaTEPHAJIOB I1K-1.3.1

9 CBeTO4yBCTBUTENFHOCTh MAaTEPUAJIOB. IIK-1.3.1

10 Y pTpa3ByKOBbIE JATUHUKH NPUCYTCTBUSL. I1K-1.3.1

11 EMKOCTHBIE TaTYNKH IPUCYTCTBHUSL. IK-1.3.1

12 TounoctHbIe XapakrepucTuku. Kanmubposka. Oummbka KaTuOpoBKU MK-1.Y.1

13 Jlnana3oH uzMepsieMbIX 3HaYeHHUH. J[Mana3oH BRIXOAHBIX 3HAYCHHH. IK-1.VY.1

14 [epemaTounas GyHKIHUS TaTIYHKA MK-1.Y.1

15 MUKpPOBOJIHOBBIE AETEKTOPHI IBHKECHHUS [IK-2.V.1

16 DJIEKTPOCTATHYCCKIE NaTINKH JBHKCHUSL. IIK-2.V.1

17 OnTo3JIeKTPOHHBIE TETEKTOPHI JBUKCHUSL. [IK-2.V.1

18 JerexTopsl IBMKEHUS, paboTarolye B BUAUMOM U OimxHeM MK IIK-2.V.1

JMana3oHax CIeKTpa

19 Jerekropsl nBmkeHus1, paboraromue B nanbHeM MK nuamazone IIK-2.V.1

20 JlerekTopsl ABMAKEHUS HA OCHOBE naccuBHBIX MK 351eMEHTOB. [IK-2.V.1

21 JleTexTopsl ONOoXKeHMsI U TiepeMenieHnid. [loTeHnomeTpruieckue [IK-4.3.1

ITATYNKH. [1IK-4.Y.1

I1K-4.B.1

22 JIeTeKTOpBI OJIOKEHNS U IEPEMEIICHNN. EMKOCTHBIE TaTYHKH. I1K-4.3.1

[1IK-4.Y.1

I1K-4.B.1

23 JleTekTopsl mosoxeHus U nepeMenieHuil. THIyKTUBHBIE 1 MarHUTHBIE I1K-4.3.1

IATYHKH. [1IK-4.Y.1

[1K-4.B.1

24 [TonepeuHblil HHAYKTUBHBINA JaTUHK. T1K-1.3.1

IK-1.V.1

25 JaTtunku npubnmkeHus, ucnoib3ytomue 3¢ ekt Xoia. MK-1.3.1

IK-1.¥.1

26 MarauTope3ucTUBHBIE TATIHKH. K-1.3.1

IK-1.¥.1

27 MarauToCTpUKIIMOHHBINA AETEKTOP. MK-1.3.1

IK-1.V.1

28 [Tonspu3aOHHBINA AETEKTOP MPHUOIMKEHUSI. [K-1.3.1

IK-1.V.1

29 Hatuuxu ®adpu-Ilepo. IK-1.3.1

IK-1.V.1

30 Juddepenunansapie  TpaHchOpMaTOphl:  JTHHEWHO-pETyIHpYyEMbIe, [IK-4.3.1

IIOBOPOTHO-PETYIIUPYEMBIE [IK-4.Y.1

I1K-4.B.1

31 JIaTYMKH TOJIIMHBI U YPOBHS I1K-4.3.1

32 JaT4nKy ypoBHS XKUAKOCTH. I1K-4.3.1

33 XapakTepUCTHKU aKCEIEPOMETPOB. [1K-4.3.1

34 EMKOCTHBIE aKcenepoMeTpBHI. I1K-4.3.1

35 [1pe30p€e3UCTUBHBIE AKCEIEPOMETPHI. [1K-4.3.1

36 [Tpe3037eKTpHUYECKUE aKCETEPOMETPHI I1K-4.3.1

37 TemoBbie akcenepoMeTphl 1K-4.3.1

38 AKcenepoMeTphl ¢ HarpeBaeMo MIIacTHHOM. MK-4.3.1

39 I'upockorel. PoTopHsIii rupockort. [IK-4.3.1

I1K-4.Y.1




I1K-4.B.1
40 I'mpockorbl. MOHOTUTHBIE KPEMHHEBBIE THPOCKOTIIBI [IK-4.3.1
[1IK-4.Y.1
I1K-4.B.1
41 I'mpockornbl. OnTUyeckre TuPOCKOIbI I1K-4.3.1
[IK-4.V.1
[1K-4.B.1
42 Jatunku Temnepatypsl. TepMOpe3UCTHBHBIE TATIHUKH. MK-1.3.1
43 Pe3ucTuBHBIE NETEKTOPHI TEMIIEPATYPhI K-1.3.1
44 TepMucTopsL. IK-1.3.1
45 TepMonieKTpruecKrue KOHTAKTHBIE JaTUHKH. NK-1.3.1
46 CxeMblI IOJIKITIOYSHUS TepMOoTIap. [IK-4.3.1
[IK-4.Y.1
I1K-4.B.1
47 ITonynpoBOAHUKOBBIE JATUUKU TEMIIEPATyphbl HA OCHOBE P-N IIEPEX0a. IK-7.3.1
48 Onrtuyeckue JaTYUKU TEMIEPATYPHIL. I1K-7.3.1
49 AKycTHYECKHEe JaTYNKH TEMIIEPaTyphl. IIK-7.3.1
50 [1pe3035IeKTpHUECKHE JaTYMKH TEMIIEPATYPBI MIK-7.3.1

Ilepeuenp TeM [ KypcOBOI'O MPOEKTHPOBAHMS/BBIIOIHEHUS KYpPCOBOW pPabOThI
npeJcTaBIeHbl B Ta0nuie 17.

Tabnuua 17 — [lepeyeHsb TeM 111 KypCOBOrO MMPOEKTHUPOBAHUS/BBITOJHEHUS] KypCOBOI paboThI
No /11 [TpumepHBIii IepedeHb TeM 171l KypcOBOIO IIPOEKTHPOBAHMS/BHITOTHEHUS
KYPCOBOM pabOThI

Y4eOHbBIM IJIaHOM HE MPEyCMOTPEHO

Bompocsr st mpoBefieHHMs TPOMEXYTOYHOW aTTECTAIlMd B BHIE TECTUPOBAHUS
MpeJicTaBICHbI B Tabnuie 18.

Tabauna 18 — [IpumepHslil mepedeHb BONPOCOB sl TECTOB

Kon

Ne n/m IIpuMepHBIil mepeyeHs BOIPOCOB ISl TECTOB
WHIUKATOpa

He npeaycmoTpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO TUCHUILIMHE OOy4arouuxcs 3a04HOW (Gopmbl
00y4eHus1, Ipe/ICTaBIICHbI B Tadmuie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT
Ne i/t [TepeyeHb KOHTPOJIBHBIX PabOT
He npenycmoTpeHo

10.4. Meronudyeckue  MaTepualbl,  ONpPENEIAOIIME  MPOLELYphl  OLEHUBAHUS
MH/IMKAaTOPOB, XapaKTePU3YIOLUIMX JTambl (OpMUPOBaHMA KOMIETEHIMH, Ccolepxarcsi B
JMOKaJbHBIX HOpPMAaTUBHBIX akTax [YAII, pernaMeHTHpYIOIIMX TMOPSIOK U MPOUEAYPY
MPOBEIEHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOH aTTeCTalli 00yYaroImuXcs
I'VAIL

11. MeTtoauyeckue yKa3zaHus U 00YYarOIIUXCS 0 OCBOCHHIO TUCITUTLTHHEI
(Huoice npusoosmces pekomenoayuu no cocmasieruio 0aHH020 pasoena)

11.1. Meronuyeckue yka3zaHusi Uisi 0OydaloIUXcsS TI0 OCBOCHHIO JIEKIIMOHHOTO
MaTtepuaa.



OcHOBHOE Ha3HAUYCHHUE JICKIIMOHHOTO MaTepHalla — JIOTUYECKH CTPOUHOE, CHCTEMHOE,
TIyOOKOE U ICHOE M3JI0)KEeHHEe YueOHOro MaTepuaia. HazHaueHue coBpeMeHHOH JIEKIIUA B paMKax
JIUCLUUIUIMHBI HE B TOM, 4YTOOBI MOJYYHUTh BCHO HH(OPMAIMIO IO TeME, a B OCBOCHHH
(yHOAMEHTANBHBIX MPOOJEeM JHCHMIUIMHBIL, METOJAOB HAyYHOI'O IIO3HAHUS, HOBEHIIHMX
JOCTH)KCHHH Hay4dHOM MBICIH. B yu4eOHOM Ipoliecce JISKIMS BBIITOIHICT METOI0JOTHUECKYIO,
OpraHU3allMOHHYI0 M MH(GOPMAIMOHHYI0 (PYHKIUHU. JIEKIIUsS pacKpbhIBacT IMOHATHHHBIN amnmapar
KOHKPETHOH 00nacTh 3HaHuWs, e MpoOJIeMbl, JaeT IeIbHOe MPEJCTaBJICHUE O JUCIMILIUHE,
MTOKa3bIBACT B3aUMOCBSI3b C APYTUMH TUCIUTLIMHAMH.

[irarrpyeMsle pe3yabTaThl IPU OCBOSHUH 00YUAIOIIMMHUCS JIEKIIMOHHOIO0 MaTEpHaa;

— TIOJIy4YEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ompenensercs UeJIeBO YCTaHOBKOM K KaX A0l KOHKPETHON TEME;

— TIOJYYEHHE ONBITAa TBOPUECKON PabOTHI COBMECTHO C TIPEIOIaBaTENICM;

— pasBuTHE NPOGECCHUOHANBHO-JEIOBBIX  Ka4yecTB, JIIOOBH K TpPEaMETy H
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIIJIEHUSI.

— TIOSIBJIEHUE HEOOXOJUMOTO HHTEpeca, HE0OXOAMMOTO JIsi CAMOCTOSTEIILHOW PabOoThI;

— TIOJIyYEHHUE 3HAaHUN O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKHU U TEXHUKU U O MIPOTHO3E
WX pa3BUTHUS Ha ONMMKaWINe TOJIbI,

— HAYYUTBCS METOJMYECKH 00pabdaThiBaTh Marepwall (BBIACIATH TJIABHBIC MBICIH H
TTOJIOXKEHUS, IPUXOAUTHh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSAThH UX B Pa3TUYHBIX (POPMYITHPOBKAX);

— TIOJY4YEeHHE TOYHOTO MOHUMAaHWUsI BCEX HEOOXOAMMBIX TEPMHHOB U TIOHSTHIA.

JlekIMOHHBINT MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpAllUel ClIaiIoB W
WCTIONIb30BAaHUEM Pa3JaTOYHOTO MaTepuayia TpU TPOBEJACHUM KOPOTKHX JIUCKYCCHH 00
O0COOCHHOCTSIX MMPUMEHEHUS OTJICIBHBIX TEMATHK 10 JUCIUTUIHHE.

CTpyKTypa Opea0oCTaBICHHUS JICKIIMOHHOTO MaTepHaIa;

— 00630p npobnemaruku. [TocranoBka 3a1a4.

- AHaJII/IS METOOOJIOTUYCCKUX HpI/IeMOB peHIeHI/IH IIOCTABJICHHBIX 3a1a4.

— PaccMoTpenue pelieHuii IOCTABIEHHBIX 3a/1a4 Ha KOHKPETHBIX [IPUMEpPaXx.

—  BbIBOBI M PEKOMEH/IAINH IT0 UCIIOIb30BAHUIO PACCMOTPEHHBIX METOJIOB.

— OrtBeTsl Ha BONPOCH! Ay AUTOPHH.

11.2. MeTtoau4eckue yka3aHusi JiJisi 00y4aromuXxcsi 10 BHITOJTHEHHUIO J1a00paTOPHBIX paboT
(ecau npedycMompeHo yueOHviM NIAHOM N0 OAHHOU OUCYUNIUHE)

B xone BoimoHeHus 1a00paTOpHBIX paboT 00YJIAIONINIACS TOJKEH YIITyOUTh U 3aKPETHTh
3HAHUSI, PAKTHYECKNE HABBIKHU, OBJIA/IETh COBPEMEHHON METOAMKON U TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBUU C KBaTU(PHUKAIMOHHOW XapaKTEPUCTHKOW oOyuaromierocs. BeimomHeHne
71a00paTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBHO-IPAKTUIECKOH, pacueTHO-aHATUTHIECKOM
9yacTeil 1 KOHTPOJIBHBIX MEPOIIPUSATHI.

Beimonnenune 1a0opaTopHBIX paboT OOydYaromUMCs SIBISETCS HEOTHEMIIEMOH YacThIO
U3y4YCHUS JHMCUMIUIMHBI, OINpEJeseMOd Y4eOHbIM IITAHOM, W OTHOCUTCS K CpPEICTBaM,
00ecCIIeUunBAOLINM PEIICHHUE CICAYIOINX OCHOBHBIX 32/1a4 00Y4aIOIIerocs:

— mpuoOpeTeHne HaBBIKOB HCCIIEIOBAHUS MPOIIECCOB, IBJICHUN H 00BEKTOB, H3Y4aeMBIX
B paMKax JaHHOW JUCIUTUINHBL;

— 3aKpeIuleHHe, Pa3BHTHE W JETaNn3alMs TEOPETUYECKUX 3HAHWM, MONYyYCHHBIX Ha
JEKIUSX;

— TOJydeHHe HOBOW MH(POPMALIUH 110 U3yIaeMOW JUCIUILTIHE;

— TpuoOpeTeHHe HABBIKOB CAMOCTOSITENILHOM PabOTHI ¢ JIA0OPATOPHBIM 000PYIOBAaHHEM
1 ipubopamu.

3ajanue 1 TpeOOBaHUs K IPOBEICHUIO JIA00PATOPHBIX PadboT
MeToauveckre yKa3aHus IO MPOBEJACHUIO JTa00paTOPHBIX paboT Marepualia UMEIOTCS B
BH/IE 3JICKTPOHHBIX PECYPCOB




Crpykrypa 1 hopMa oTyera 0 JradopaTopHOU padbore
[TpuBeicHBI B METOIMYECKUX YKA3aHUAX MO TPOXOXKIACHUIO JTa0OPaTOPHBIX pabOT B BUJIE
AJIEKTPOHHBIX PECYPCOB

TpeboBanusa K 0OPMIIEHHIO OTYETA O Ja00OpaTOPHOU padbore
VimMeroTcst B M31aHHOM BHJIE, B BHJIE SJICKTPOHHBIX PECypcoB Kadeaphr

11.3. MeTonuueckne yka3aHus I 00YUJaIOMUXCS 0 MPOXOKACHUIO CaMOCTOATEIILHOM
paboThI

B Xo/ie BBHINONHEHHSI CAaMOCTOSTEILHON PadOThI, 0OYYaIOUIHIACS BBIMONHAET PadoTy MO
3aJaHUI0 M TPH METOAMYECKOM PYKOBOJCTBE IpEIojaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
ydacTusi.

Jlnst oOywarommxcsi 1Mo 3aoyHoil Gopme OOydeHHs, CaMOCTOSATENbHAs padoTa MOMKET
BKJIIOYATh B ce0s KOHTPOJIBHYIO PadoTy.

B mporiecce BBIMONHEHUST CaMOCTOSTEIBHONW paboTh, Yy oOywaromierocs (GopMUPYETCs
nenecoo0pa3Hoe IIaHNPOBaHUE pabovero BpeMEHH, KOTOPOE TTO3BOJISIET UM pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHH W CHCTEMAaTH3allMd NPUOOpPETaeMbIX 3HAHWH, OOECTIeYMBAET BBHICOKHI
YPOBEHb YCIIEBAEMOCTH B TMEPHOJA OOYYEHHS, TIOMOTAeT IIOJyYUTh HABBIKM MOBBIIICHHS
PO EeCCHOHATBHOTO YPOBHSL.

MeroandeckuMy ~ MaTepHajaMy, — HANpaBISIONIMMU  CAMOCTOSTEIBHYIO  PadoTy
00YYaIOLINX CSASBISIOTCSL:

—  y4eOHO-METOANYECKUI MaTepuall 1o JUCHUILIHHE,

—  METOJMYECKHE YKa3aHUsI 10 BBITIOJIHEHUIO KOHTPOJBHBIX paboT (s 00ydaronmxcst
10 3a09HOU (hopMe OOyICHHS ).

11.4. MeTtonu4ieckue yka3aHUsi JUIsl OOYYArOIIUXCS MO MPOXOKIACHHUIO MPOMEXKYTOUHOM
aTTecTalluy.

[IpomexxyrouHast ~ aTrecTanusi  OOydYalOMIMXCS ~ TPEAyCMAaTpPUBAET  OIICHUBAHHE
MPOMEKYTOYHBIX M OKOHYATEIBbHBIX PE3ysIbTaToB 00ydeHHs 1o auciuruimae. OHa BKIIOYAET B
ceOst:

— 9K3aMeH — (hopMa OLIEHKH 3HaHUH, TOJYYEHHBIX 00y4aloLUIMMCs B ITPOLEcCe U3YUEHUS
BCEHl IMCIUIIIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOSATENILHON paboThl, CIOCOOHOCTH PUMEHSTh
UX IS pelleHHs MPaKTUYeCKUX 3aJad. OK3aMeH, Kak IMpaBWJIO, MPOBOAMTCS B IEPUOJ
9K3aMEHAIIMOHHOW CECCHM M 3aBEpIIACTCS aTTECTAIMOHHON OLEHKOW «OTIMYHO», «XOPOLIO»,
«yJIOBJIETBOPHUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

— 3a4eT — 3T0 (popma OLEHKU 3HAHMM, MOJYUYEHHBIX O0YyYaIOMIUMCS B XOJI€ U3YUCHHS
y4eOHOI NUCIMITIIMHBI B LIEJIOM WM IPOMEKYTOUHAs (110 OKOHUYAHUM CeMeCTpa) OLIEHKA 3HaHUM
00yyaromuMcs 0 OTJEIBHBIM pa3/ienaM JUCHUIUIMHBI C ATTECTAIlMOHHOM OIEHKON «3auyTeHO»
WIIN «HE 3a4TEHO.

— nuddepeHnupoBaHHBIA 3aueT — 3T0 (OpMa OUEHKA 3HAHHUH, IOJTYYCHHBIX
00y4amuMCcs P U3yYEeHUU AUCHUIUIMHGI, IPU BBITIOJTHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, Hay4YHO-HUCCIIENOBATENILCKUX PA0OT M MPOXOKIEHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOH
COTJINYHOY, «XOPOILOY», «YIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHOY.

CucremMa OLEHOK IpU MNPOBEAEHUM IPOMEXKYTOUYHOM aTTeCTalMU OCYLIECTBIIAETCS B
coorBeTcTBUM ¢ TpeOoBanusiMu llonmokenuit «O TekylmieM KOHTpPOJIE YCIEBAaeMOCTH U
MPOMEXYTOUHOU arrectanuu cTyneHToB ['YAIL, oOydvaromuxcs 1Mo mporpaMmaM BBICHIETO



oOpazoBanus» u «O MOAYIBLHO-PEUTHHTOBOM CHCTEME OIICGHKM KadecTBa y4eOHOH paboThI
cryneHToB B 'Y Aly.
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