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Annoranus

Jucuunnmza «OCHOBBI MPOEKTUPOBAHUS U3MEPUTEIBHO-BBIUUCIUTEIBHBIX KOMILJIEKCOBY
BXOJIUT B 00pa30BaTEIbHYIO IPOrPaMMYy BBICHIETO 00pa30BaHUs MO HANIPABICHUIO MOJTOTOBKU/
crenuanbHocTH 12.03.01 «IIpubopocTpoeHre» HaNpaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIIUTENIbHBIE KOMILIEKCH». JuciumuinHa peanusyercs kapeapoi «Nel 1.

JlucuuniauHa HalejaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUH!

[IK-2 «CnocoOHOCTh TPUMEHSITh COBPEMEHHBIC J3JCKTPOTEXHHUYEC-KUE W3JeTus,
CPEICTBA AJIEKTPOHUKH M MUKPOIPOLIECCOP-HON TEXHUKH, BKJIIOYas IPOrpaMMHOE 00ecIieueHue,
B pa3padaThiBaeMbIX HM3MEPHUTEIBHBIX W YIPABISIONIUX CHCTEMaX, CHCTEMax KOHTPOJS
apameTpoB»

IMIK-3 «Crnoco0HOCTh TPHUMEHATh METOJIWKH U CPEACTBA MPOBEICHUS WCIBITAHUA U
OTpabOTKH cucTeM OOpTOBOr0 OOOPYJOBaHUS AaBUAIIMOHHBIX KOMIUIEKCOB Pa3jM4HOTO
Ha3HAUYCHUS»

[IK-5 «CrnocoOHOCTh OCYIIECTBISATh TEXHUYECKHIl KOHTPOJIb C HCHOJIB30BAHUEM
KOHTPOJIBHO-U3MEPHUTEIBHBIX TMPUOOPOB TIPH pa3pabOTKe, MPOU3BOJCTBE H OOCITYKUBAHUU
MIPOYKLIUH.

Conepxkanve AUCIUIUIMHBI OXBaThIBAET KPYTI BOIPOCOB, CBS3aHHBIX C H3YYCHHEM
MaTeMaTHYECKUX, (PU3NYECKUX, TPOrPAMMHBIX MPHUHIIMIIOB MOCTPOCHUS U OCHOBHBIX BOIIPOCOB
MPOSKTUPOBAHUS W  OKCIUIyaTallUd  KOMIBIOTEPHO-HH()OPMAIIMOHHOW ©  KOHTPOJBHO-
M3MEpPUTENIbHON TEXHUKH B cocTaBe OoproBoro mnpubopHoro obopyaoBaHue. B mporiecce
00ydeHus1 00yJaromuecs MPOBOIAT OCBOCHHE TEXHOJIOTHI M METOJUK pacueTa MmapaMeTpoB U
XapaKTEePUCTUK COBPEMEHHBIX TNpPUOOpPOB U UHGPOPMAIMOHHO-U3MEPUTEIBHBIX CHCTEM
pa3IMYHOTO HA3HAYCHUS.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue (QopMbl OpraHu3aluu
y4eOHOTr0 mporecca: JeKIHH, JIa0opaTopHbie padOThI, MTPAKTUYECKUE 3aHATUS, CAMOCTOSTEIbHAS
paboTa 00yJaronierocsi, KOHCyJIbTaIliH.

[IporpamMmMoit AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTeCTaIus B popMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JUCIIUIUIMHBI COCTaBISET 4 3a4eTHBIX enuHulbl, 144
yaca.

S3pIK 00yuyeHus 0 JUCHMILIUHE KPYCCKUINY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB OOYUYCHHS MO JUCIUTUIAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

N3yuenue cryaeHTaMu (DYHKIHOHAIBHBIX CTPYKTYp NMPHOOPOB M CHCTEM, YCIOBHS U
PSKUMBI HMX pPabOThI, XapaKTEPHCTUKW KadyecTBa MPHOOPOB W CHCTEM (MOTPENIHOCTb,
HAJIC)KHOCTh, NH(POPMAIIMOHHASI €MKOCTh, CTATHCTUYECKUEC U JMHAMUYECKUE XaPaKTCPUCTUKH);
BUJBI, TUIIBI M MOJICIA H3MEPUTEILHBIX CUTHAIOB, CTPYKTYpHO- MaTE€MaTHYECKHE MOJIEIN
IPOIIECCOB B MPUOOpax, MHOOPMAIIHOHHBIC acleKThl MPeoO0pa3oBaHKs CUTHAIOB, 0COOCHHOCTH
noTepu UHPOPMALIUH TP IPEOOPA30BAHUN CUTHAJIOB.

Coznanue y CTyJIEHTOB CUCTEMHOIO TIOJIX0/a K pa3paboTke mpruOOpoOB U cUCTeM Ha 0ase
MUKPODJIEKTPOHUKH,  MHKPOIPOIIECCOPHOH M BBIYMCIUTEIBHOH  TeXHUKH. 3yueHue
MaTeMaTHYECKUX, (PU3NYCCKUX, MPOrPAMMHBIX MPUHIIUIIOB MOCTPOCHHUS U OCHOBHBIX BOIPOCOB

MPOEKTUPOBAHUS M OKCIUIyaTallud KOMIIBIOTEPHO - HMH(MOPMAIIMOHHOM U KOHTPOJBHO-
U3MEPUTEIIbHOM TEXHUKHU, OCBOCHHME TEXHOJOTMH H  METOJMK pacuera IapaMeTpoB U
XapaKTEPUCTHUK COBPEMEHHBIX MpPUOOpPOB U HUHGOPMAIMOHHO-U3MEPUTEIBHBIX CHCTEM

Pa3JINYHOTO HA3HAYECHUS.

OBnazieHne COBPEMEHHBIMH M 3(Q(PEKTHUBHBIMM METOJAaMHU IPOEKTUPOBAHUS CPEICTB
M3MEPUTENIbHON TEXHUKU (COBPEMEHHBIX MPOMBIIUIEHHBIX U3MEPUTEIbHBIX MpeoOpa3zoBaTelie,
aHAJIOTOBBIX M LU(POBBIX NPHOOPOB, KOHTPOJIbHO-U3MEPUTEIbHBIX CHUCTEM U KOMIIJIEKCOB,
KOMMEPUYECKUX KOHTPOJbHO-U3MEPUTEIbHBIX YCTPOICTB), OBJIAJIEHUE METOAAMU pacuera
CTaTUYECKUX W TUHAMUYECKHUX XapaKTEepUCTHK HpUOOPOB, OLIEHKM IMOIPEIIHOCTEH, pacuera
HA/IKHOCTH, 3HAKOMCTBO C METOJAaMH BapHAaHTHOTO MPOECKTHPOBAaHUS, (YHKIIMOHAIBHO-
[apaMeTPUUECKOro IMPOEKTUPOBAHUS, O3HAKOMIICHUE C OCHOBHBIMU IIOHATUAMU U IOJIOXKCHUAMU
aBTOMAaTU3UPOBAHHOIO IIPOEKTHPOBAaHHs, B T. U. METPOJIOTHYECKOTO  00eceyeHus
IIPOU3BOJCTBA, B YACTHOCTH CUCTEM I IIOBEPKU CPEICTB M3MepeHus. B mpouecce uzyyenus
JJAHHOM JHUCLMIUIMHBI CTYACHTBI 3HAKOMSATCA C IIMPOKUM IEPEYHEM Hay4YHO-TEXHUYECKON
JUTEpaTyphl B 3TOM 00JacTH, a Takke C paboTaMM pa3jIMyYHBIX aBTOPOB M HOBEHUIIMMHU
IIPOMBILUIEHHBIMA CUCTEMAMH aBTOMAaTU3UPOBAHHOTO IPOCKTUPOBAHMS.

1.2. JlucummuimHa  BXOOUT B COCTaB  4YacTH, (OPMUPYEMOH  yJaCTHHKAMHU
00pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTENbHOI MpOTrpaMMBbl BHICIIETO0 00pazoBaHus (janee —
OIT BO).

1.3. TlepeueHb IIAHUPYEMBIX PE3YIHLTATOB OOYUEHUS MO AUCHHUIUIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pesynbTratamu ocBoeHust OI1 BO.

B pesynbrate m3yueHUs AUCHUIUIMHBI OOYYAIOUIUICS NOJDKEH O0NagaTh CIEAYIOUTUMU
KOMITETCHIIMSIMU WJIM WX 4acTsAMHU. KOMIETeHIINN U WHIMKATOPHI UX JOCTUKEHUS TPUBEIACHBI B
Tadmmie 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kon u
Kareropus (rpynna) Kon v HanMeHOBaHME HHIUKATOPA JOCTHKEHHUS
HAaUMEHOBaHUE

KOMIIETECHIIUHN KOMIIECTCHIINHN
KOMIICTCHIIUN

ITK-2 Croco6HOCTH
MPUMEHSITh
COBPEMECHHEIC
AIIEKTPOTEXHUYEC-
KM€ M3CIIHS,
[TpodeccuonansHbie | cpeacTBa
KOMITETEHIIH IICKTPOHHUKH H
MUKPOIIPOIIECCOP-
HOM TEXHUKH,
BKJIIOYAst
MIpOrpaMMHOE
obOecrieueHue, B

ITIK-2./1.2 pa3pabaTbiBaeT CTPYKTYpHBIE U
MPUHIUIHAAIIBHBIE CXEMBbI y3J10B U3MEPUTENBHO-
BBIYUCITUTEIILHBIX KOMITJIEKCOB




pa3zpabaThIBaeMBbIX
HU3MCPUTCIIbHBIX U
YIPaBJISIOIIUX
CUCTEMaXx, CHCTeMax
KOHTPOJIS
apaMeTpPOB

[Tpodeccuonanpubie
KOMITETCHIIUH

I1K-3 CrnocoOHOCTE
MIPUMCHSITh
METOIUKHU U
cpeicTBa
MIPOBEICHUS
HUCIIBITAaHUN U
OTpabOTKH CUCTEM
O60opTOBOTO
o0opynoBaHus
aBHUALIMOHHBIX
KOMIIJIEKCOB
Pa3IMIHOTO
Ha3HAYEHUS

[T1K-3.JI.1 npumMeHsieT 3HaHUs O COCTaBE
KOMILIEKca OOPTOBOTO 000PYAOBAHUS U
OCHOBHBIX TEXHUYECKUX XapaKTEPUCTHKAX
MH(POPMAIIMOHHO-U3MEPHUTEIBHBIX CUCTEM H
YCTPOMCTB JIeTaTeIbHBIX aMapaToB

[Tpodeccuonanpubie
KOMITETCHIINH

[1K-5 CniocobHOCTD
OCYIIECTBIISATh
TEXHUYECKUI
KOHTPOJIb C
HCIIOJIb30BaHNEM
KOHTPOJIbHO-
HU3MEPUTEILHBIX
npubOpoB Npu
pa3paboTke,
MIPOU3BOJICTBE U
00CITy>)KMBaHUHT
MPOIYKIINH

[IK-5./1.1 umeeT 1 UCronb3yeT 3HAHUS O
TEXHUYECKUX XaPAKTEPUCTUKAX CPEICTB
WU3MEPEHHUI U KOHTPOJISI, OCHOBHBIX TEXHOJIOTHX,
MPUMEHSEMBIX MPU MTPOU3BOACTBE U3AEITUI
pUOOPOCTPOECHUS

— Hudopmaruxa

2. Mecro nucuumianssl B ctpykType OI1
JucnumimHa Oa3upyeTrcs Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYAEHTaMH IpPU H3y4YE€HUU
CIEAYIOIINX AUCLUIUINH:

— KommnbroTepHble TEXHOIOTHH B IPUOOPOCTPOESHUN

— Maremarnka. MarteMaTyeCcKHil aHAINU3

— Maremaruka. Teopust BEpOSTHOCTEM U MATEMATHUYECKON CTATUCTUKH

— MopuenupoBaHue MPOIECCOB U CUCTEM

- ABI/IaL[I/IOHHBIe HpI/I60pBI 1 U3MCPUTCIIBHO- BBIYHUCIIUTCIIBHBIC KOMITJIICKCHI

— OJIEKTpOHMKA

3HaHwus,

IMOJIYYCHHBIC IIpWM H3YUCHUH MaTcpuajia )IaHHOfI JUCHUIIIINHBI,

HMCIOT KakK

CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLUIIINH:
— Opranuzanus ooMeHa nHpopmanuu
— Mertonbl nudpoBoit 06padbOTKN U3MEPUTENBLHOM HHDOpMaLIUK
— KommnekcupoBanre nHbOpMamoOHHO- U3MEPUTETBHBIX CUCTEM
— ANTropUTMHYECKOE U MPOrpaMMHOE OOecreueHne

3. OO0BeEM U TPYAOEMKOCTh AUCITUTITHHBI
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Jlanueie 00 oOmemM o0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHAEIbHBIX BHUJOB Y4eOHOMH
paboTHI IO TUCHHIUINHE (M pacHpeieIeHue 3TOH TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
Taduuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Neb
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)
AyoumopHnule 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anatus (I13),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (yac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (4ac) 40 40
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*x

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTAHBI IO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEJICHBI B TAOIHIIE 3.
Tabnuia 3 — Pa3nensl, TeMbl AUCHUTIIIMHBI U UX TPYIO0EMKOCTh

Paznensl, TeMBI TUCITATIIMHEBL Jlexnnu I13 JIP KII CPC
(uac) (C3) (uac) (gac) (gac)
Cemectp 6
Pasnen 1. 7 4 4 10
Paznmen 2. 10 4 5 10
Pasnen 3. 8 4 4 10
Pasnen 4. 9 5 4 10
Hroro B cemectpe: 34 17 17 40
Uroro: 34 17 17 0 40

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JCKIIMOHHBIX 3aHATHN

Howmep .
Ha3Banue u conepkanne pas3ieiaoB U TEM JIEKIIMOHHBIX 3aHATUI
pasznena
1 OcHOBHBIE NIOHATHSA U3MEPHUTEIbHBIX IPUOOPOB M CHCTEM.
Tema 1.1. — IIpenmer, nenp u cogepxkaHue Kypca. 3aau IUCHUIIIMHBL.
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Tema 1.2. - Krnaccudukamus npuOOpoB: HU3MEPUTEIbHBIC, CICASIINE,
nH(OPMALMOHHBIE, YCTPOUCTBA YIIPABIICHUS.

Tema 1.3. - XapakTepuCcTUKU KayecTBa MPUOOPOB M CUCTEM (TIOTPEIIHOCTD,
HAJC)KHOCTh, MHPOPMAIIMOHHAS €MKOCTh, CTATUCTHUYECKHE W JHUHAMUYECKUE
XapaKTePUCTHKH).

Buabl u3amepurebHbIX CUrHaa0B. UX MaTeMaTn4yeckoe onucanme

Tewma 2.2. - I3MepuTenbHble CUTHAJIBI, UX BHUJIBI U THUIIbI, MOAEIIA U METO/bI
00paboTKH CUTHATIOB. VIX BIUSHUE HAa METPOJIOTUYECKUE TTOKA3aTEH MPUOOPOB
U CUCTEM.

Tema 2.3. - CTpyKTypHO-MaTeMaTUYECKUE MOJIENH MPOLIECCOB B MpUOOpax
u cucremax. Mogenu (aHAIUTUYECKUE, CTATHUCTUYECKUE U CHUCTEMHbBIE).
Maremaruueckasi TEOpHsi IPOLIECCOB B CHCTEMaX U3MEPEHUSI.

Tema 2.4. - IIpeoOpazoBaHue H3MEPHUTEIBHBIX CHUTHAJOB B IpHOOpax.
[Mapametrper u xapaktepuctuku. [Ipubop kak kackan mpeoOpa3oBaTenei,
(dbopMann3zoBaHHOE OMKCAHUE MX B3aUMOJeHCTBUS. Turbl npeoOpasoBareneii u
npeoOpa3oBaHWe WMH CUTHaJIOB. BisaummoneiictBue mpeoOpa3oBareneid ¢
BHEIIIHEN CPEJION.

Tunsl npeodpa3zoBatesieii. UndgopmanoHHbie aceKTbl H3MEPHUTETbHbBIX
cucreM. MeToabl MaTeMATHY€CKOI0 MO/IeTUPOBAHUS U3MEPUTEIbHBIX
npeodpaszosareJieit

Tema 3.1. -Jluneitnple u HenuHeWHble MpeoOpasoBarenu. CemelcTBO
METPOJIOTHYECKUX  XapaKTEepUCTUK W  HMX  CPAaBHUTCIBHBIA  aHam3.
NudopmanoHHbie U JIOTUYECKUE aCTIEKThl IPE0Opa30BaHUsl CUTHAJIOB.

Tema 3.2. - KommuectBo wuHpopManuu, MoTepu HWHPOPMAIUU TIPU
npeobpazoBanuu curHanoB. Teopemsl B. KorenbnukoBa u K. lllenHoHa u ux
MIPUMEHEHHE B TIPOSKTUPOBAHUU Y((HEKTUBHBIX TPHOOPOB U CHCTEM.

Tema 3.3. - [IpeoOpa3oBarenu pa3nUuHBIX (HU3HUUECKUX BEIUYUH U TOJEH.
B3aumHocTe UM oOpatumocTh mpeoOpa3oBareneil. YpaBHEHMs U TapaMeTpbl
npeoOpa3zoBareneil. MaremaTnueckas Teopus MpeoOpaszoBareneil. Monenu
(cucTeMHbIe, aHAIUTUYECKUE, CTaTUCTHUECKUE). YpaBHEHUS MpeoOpa3oBaHUs.
MeTtponoruueckrue XapakTepUCTUKH.

Tema 3.4. - Tlomexo3amuieHHOCTb. VICTOUHUKN U HMCCeI0BaHUE MTOMEX.
MatemaTuueckoe OMMcaHue U METO/IbI UX YCTPAHEHHUS.

Tema 3.5. - Meroauku u METOABl pacyeTa CTAaTUCTUYECKUX U
IUHAMHYECKUX TIOKa3aTeled W XapaKTepUCTUK TMPUOOPOB M CHUCTEM.
[TpuHIHITBET MOIETHPOBAHUS TPUOOPOB U CHCTEM. THUTIOBBIC 3BEHBSI TPHOOPOB U
cucTteM, Ux Matemarnueckue moaenu. CoennHeHue 3BeHbeB. OOpaTHas CBSA3b.
DKBUBAJICHTHOE TIpeoOpa3zoBanne coequHeHnid. CTPYKTypHBIE CXEMBbI PUOOPOB
u cucreMm. Teopernueckas W OJKCINEPUMEHTANIbHAS OIICHKA IOTPEUTHOCTEH,
pacdyeTsl  o0mel W MeTposiormueckor — HagexHocTH.  OcoOeHHOoCTH
IPOrPaMMHOT0 00ecreueHHsl.

CoBpemeHHbIEe TEXHOJOTHHM IPOEKTHPOBAHNS NIPUOOPOB M CHCTEM.

Tema 4.1. -CoBpeMeHHBIE CHCTEMBl M TEXHOJIOTMM NPOEKTUPOBAHUS
npubopoB u cucteM. OcHOBHbIE TpeOoBaHUS ['OCynapCTBEHHON CHCTEMBI
cragaaptuzauu (I'CC) k npoekTHpoBaHMIO M TPOU3BOJICTBY IPOIYKIHUH.
[IporHo3sl pa3Butus. TexHuueckas ©60aza (CKU®D, INTERNET wu np.).
OcoO6eHHOCTH TPOrPaMMHOTO O0eCleueHUs] MPOEKTHPOBAaHUS NTPUOOPOB U
CHCTEM.

Tema 4.2. - Dransl IPOEKTUPOBAHUS COBPEMEHHBIX MPUOOPOB U CHUCTEM.
I'OCTsl. Monenn oOBEKTOB, AJIi KOTOPBIX pa3zpabaThIBaroTCs MpHOOpPHI U
CUCTEMBI, OTall MOJAEIUPOBAHUA: IIOCTPOCHME MOJEJIEH, OLCHUBaHUE
aJIcKBATHOCTH, HAOJIOAECHUE 33 MOJENsIMH, HUHTEpHpeTalus pe3yJabTaToB
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MOJIETTUPOBAHUSI.

Tema 4.3. - Meronpl (JIOTMYECKHME OCHOBBI), MOJEIN U CpPEIACTBA
aBTOMATH3allMM TPOEKTUPOBAHUS M TMPOEKTHBIX Mpouenyp. Hampaienus
pa3BUTHSL. Cranpaptel  CAIIP, cTpykTypa, BHIObl U KOMIUIEKTHOCTb
JOKYMEHTOB, WX MPUMEHEHHE.

Tema 4.4. - OCHOBHBIE MOHATUSA U METO/bl BAPUAHTHOI'O IIPOEKTUPOBAHUS.
Mopemu u xputepur. 'OCTbl. OCOOEHHOCTH NPOrPaMMHOTO OOCCIICUCHHS
BAapUaHTHOI'O IIPOEKTUPOBAHUS.

Tema 4.5. - Merononoruss aBTOMAaTHU3UPOBAHHOTO IPOEKTUPOBAHUSI.
MeTto0510r1s U CUCTEMHBIE, AHAIUTUYECKHE U CTATUCTHMUECKHUE IOJIXOJbI K
npoektupoBaHuio. ['OCTel. OcOOEHHOCTH TPOrpaMMHOTO  OOECIICUCHUS
aBTOMATH3UPOBAHHOTO MTPOEKTUPOBAHUS TPUOOPOB U CUCTEM.

Tema 4.6. - @OyHKIMOHAIBHO-TIAPAMETPUUYECKOE MPOCKTUPOBAHUE, €r0
OCHOBHBIE TMOJIOKeHHsI. MojenupoBanue GU3NIECKUX MPUHLIUIIOB TPUOOPOB U
CUCTEM. IroCTsi. Ocobennoctu MIPOrPaMMHOTO obecreyeHus
(GYHKIMOHATHLHO-TIAPAMETPHUECKOTO MTPOSKTUPOBAHUS IPUOOPOB M CUCTEM.

Tema 4.7. - KOHCTPYKTOPCKO-TEXHOJOTHYECKOE aBTOMATHU3HPOBAHHOE
npoektupoBanue (KTAII), ero ocHOBHBIE MMOJIOKEHUS U HAIIPaBJICHUS. Y POBHU
KTAII. 'OCTsl u ux npumeHenue. CTaHIapTHbIE CUCTEMbI IPOIPaMMHOIO
obecrieuenuss KTAII npubopoB u cuctem.

Tema 4.8. Pa3paboTka KOHCTpYKLUN COBPEMEHHBIX IIPUOOPOB U CUCTEM, €€
OCHOBHBbIE HampaBlieHUS U MOJOXeHWs. EnnHas cucreMa KOHCTPYKTOPCKOM
nokymentanuu (ECKJ/). Hanpasnenuss pa3paOOTKu HMHTEIICKTYaIbHBIX
npubopoB u cucreM. ['OCTbl Ha KOHCTpyHpOBaHHE MPHUOOPOB U CHCTEM.
[lepciekTHBBl B pa3BUTUM KOHCTPYHPOBAHMSI COBPEMEHHBIX INPUOOPOB U
cucteM. OcoOEHHOCTH MPOrPaMMHOTO OOECHEYEHHUs CO3JaHUs KOHCTPYKIIHMA
COBPEMEHHBIX IPUOOPOB U CUCTEM.

Tema 4.9. Co3nanue MpoeKTHON JTOKYMEHTAllMU Ha MPUOOPHI U CHCTEMBI.
Enunas cuctema cranpaptusanuu npudopoctpoenuss (ECCII) — oOmiue
ceefcHUs. I'OCTwi. Pa3BuTHE COBPEMEHHBIX CHCTEM KOHCTPYMPOBAHHS
puoopoB u cucteM. OCOOEHHOCTH MPOTPAMMHOIO OOECTICUCHMS CO3IaHUs
IIPOEKTHOM  JOKyMeHTauuu. IIpuMepsl  NpakTHMYECKOTO  NPUMEHEHUS
TEXHOJIOTUI MPOEKTUPOBAHUS TPUOOPOB U CUCTEM.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnua 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUIECKUX TpynoemkocTs, | paszgena
/T | 3aHATHA 3aHATUH (gac) JUCLIUTI-
JIHBI
Cemectp 6
1 Bunsl usmeputensHbelx | Beimonnenue npaktuyeckux | 4 2
curayio. Mx 3aHATHI
MaTeMaTHYeCKOe
OIIHCaHKE
2 Tunsl Beinonnenue npaktuyeckux | 4 3
npeoOpazoBarenei. 3aHATUH
WNudopmannonssle
aCIIEKThI




HU3MEPUTECIIBHBIX
CUCTEM

MeTO,I[BI Brimonaenune IMPAKTHUYCCKUX 5

MaTeMaTU4ECKOIr o 3aHATHI
MOJICTTUPOBAHUS
W3MEPUTEIIBHBIX
npeoOpasoBaresnei.

CoBpemeHHbIE Brimonnenue npakrtudyeckux | 4

TEXHOJIOTUU 3aHATUN
MIPOCKTUPOBAHUS
prOOPOB U CUCTEM

Bcero:
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4.4, JlabopaTopHbIC 3aHATHS

Tembr 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 6.

Tabnuia 6 — JlaboparopHble 3aHATHS U UX TPYJTOEMKOCTh

HaumenoBanue nabopatopHbix paboT

TpynoeMKocCTb,
(dac)

Ne pazpena
JVCIUILTAHBI

Cemectp 6

XapaKkTepUCTUKU KauecTBa PUOOPOB U CUCTEM
(OTpeuIHoCTh, HA/IeKHOCTh, HH(POPMAIIMOHHAS
€MKOCTb, CTATUCTUYECKHE U INHAMUYECKUE
XapaKTePUCTHKH).

3

1

W3mepuTenbHble CUTHAIIBI, UX BUBI U TUIIBI,
MozienH curHanoB. CTpyKTypHO-
MaTeMaTHYeCKUEe MOJEIH IIPOLECCOB B
npubopax. [IpeobpazoBaHmre U3MEPUTEIBHBIX
CUTHAJIOB B pUOOpax

KonnyectBo nnpopmanmu, notepu
nH(pOpMaLUK IPU MTPEoOpPa30BaHNUN CUTHAJIOB.

YpaBHeHMsI ¥ TapaMeTphl TpeoOpa3oBaTesei.

B3auMHocTh 1 06paTUMOCTh TpeoOpa3oBaTeset.

[TporpaMMHBIE CpeICTBA aBTOMATH3AIUH
MPOEKTHBIX MPOLIEAYP, HHTETPUPOBAHHBIE
CAD/CAM/CAE/PDM — cucremsl, METOABI
BapUAHTHOTO TIPOEKTHPOBAHMSI, CHCTEMHBIE
MOJIXO/TBI K TIPOEKTHPOBAHHIO

O yYHKIIMOHATBHO-TTAPAMETPUUECKOE
MPOEKTUPOBAHUE, KOHCTPYKTOPCKO-
TEXHOJOTHYCCKOC NPOCKTUPOBAHUC

Bcero:
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4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJarouxcs

Buapl camocTosiTenbHON pabOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
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Tabmuua 7 — Bugsl caMocTosITeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboTh
qac yac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
16 16
nucuuruael (TO)
Kypcooe npoektupoanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 8 8
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU
16 16
atrecrauuu (I1A)
Bcero: 40 40

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIBbI JIUISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

KomiuecTso 3k3eMInIsipoB B
Iudp/
URL apec bubnuorpapuyeckas ccpuika oubmiorexe
(KpoMe 2JIEKTPOHHBIX AK3EMILUTSIPOB)
11565 [IleneroB A.I'. OCHOBBI IPOEKTUPOBAHHUS 100
34.9-02 npubopoB u cuctem: M.: M3natenbckmii
neHTp “Axanemus’”, 2011 — 368 c.
629.7 Jlx Tpesuc, JI.Kpunr Labview ns Beex 20
A95 JIMK Ipecc; 2008
621.396 A.l'.lllerero Teopus, pacueT ® 60
C25 POEKTHUPOBAHUE U3MEPHUTEITbHBIX
yctporictB. M., Ctannaptundopm, 2006
K 37 Hacep Kexrapnasa3z, Hammxun Kum 20
32.973 [{udpoBast 00pabOTKa CUTHAJIOB HA
CHCTEMHOM YPOBHE C UCIOJIb30BaHUEM
Labview, M., JTomaka, 2007
7. IlepeueHb 371EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIIMOHHOH ceTr « HTepHeT»
[epeuenn DIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB WHPOPMAITMOHHO-
TENICKOMMYHHKAIMOHHONH ceTn «/HTepHeT», HEOOXOAWMBIX Ui OCBOCHUS JUCIHMIUINHBI

npuBeieH B Tabmuie 9.
Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»
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URL agpec HanmenoBanue
www.perliouk.ucoz.ru [Tepconanbusiii caiit npenogasareins I'YAII Iepiaroka B.B.
www.ni.com/rus Caiit kommanuu National Instrumets
URSS.ru/PDF/add_ru/191530- | FO.IlummapeB OCHOBBI MPOEKTHPOBAHKS IPHOOPOB U CHCTEM.
1.pdf YueOHuK 1151 6aKaiaBpoB

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp NPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENILHOrO MpoIecca M0 UCIUIIIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOT0 oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMmMHOT0 00€CIICUCHIS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUILTHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocraB MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW Ui  OCYIIECTBJICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TPECTaBieH B Tabnuiel 2.

Tabmmna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH )
1 | JlekumnoHHas ayauTopus 12-07
MynbTumMeanitHas JeKUMOHHAS ayIUTOPUS 12-07
5 | Cneunanu3upoBaHHast 1a00OpaToOpusi «ABTOMATH3AIUS 12-07
HAYYHBIX UCCIICJIOBAHUI»

10. OueHouHbIE cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBIJIA TIPOBEJACHHUS IMPOMEKYTOYHONW aTTeCTaIluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISk IPOBENICHHSI TPOMEKYTOYHOM aTTeCTaIIH

By npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecTsl.
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10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas IpuBeaeHa B Tabauie 14. B TedeHue cemecTpa MOXKET MCIOJIb30BATHCS
100-6amtpHas ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oneHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMIETCHIIUI

Or11eHKa KOMITETEHITUH

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBII
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOM W JIONMOJHHUTEIBHOW JIMTEPATYPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHIECCKON
JESITEIIbHOCTHIO HATPaBIICHUS;

— yMeJ0 000CHOBBIBAET U ApIYMEHTUPYET BBIJIBUTACMEBIC UM HICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JUTEPATypPHI;

— HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJIOKCHUS;

— JIeJIaeT BBIBOALI H 0000IIECHHS;

— BJIQJICET CHCTEMOH CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBIN MaTtepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHHUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHMS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000OIICHUI;

— 9YaCTHYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX MOHITHIA.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIONYCKaeT  CYLIECTBEHHblE  OWIMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HallpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAY4HbIE MOJIOKECHHUS;

— He (JOpMYIHPYET BBIBOJAOB M 0000IICHHH.

HCYIOBJIICTBOPUTECIILHO
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHEIE 3a/IaHUS WM UHBIE MaTePHAIIBL.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBiIeHb B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt ITepeuenp BOpocoB (3a7a4) Ui SK3aMeHa

1. Kiaccudukanusi oCHOBHBIX GOPTOBBIX MH(POPMAIIMOHHO-
U3MEpUTENBHBIX cucTeM. X 000011eHHas CTpyKTypa.

2. CpencTsa anmapaTHOW peann3anuy OOPTOBBIX HHPOPMAIIMOHHO-
MU3MEPUTENBHBIX CUCTEM

3. OmneparnoHHBINA COCTaB MPOSKTHOMN IEATEILHOCTH
4. CoBpeMEHHbIE CUCTEMBI aBTOMAaTH3aL[U1 UHKEHEPHOU EATEIbHOCTH
5. MaremaTndeckas MOJEh H3MEPUTEIHLHOTO YCTPOMCTBA. JTAITbI €€
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10.

11.
12.
13.

14.

15.

16.

17.

18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.

CO3aHHUSA

CrpykTypHas ¥ (yHKIHOHAIBHBIE CXEMBbI H3MEPUTEIbHBIX
YCTPOMCTB

IIpumep co3nanus MaTEMAaTHYECKON MOJIETIN TEPMOPEZUCTOPA C
0€3MHEPLMOHHBIMU 3BEHbIMHU

PacueTrHas craTuyeckas XapakTepUCTUKA TEPMOPE3UCTOPA C
0€3MHEpLMOHHBIMU 3BEHbIMU

MuHuMHI3a1us NOrpeliHOCTY IPUOIMIKEHUS CTaTUUECKON
XapaKTEePUCTUKH TEPMOPE3UCTOPa ¢ O€3MHEPLIUOHHBIMU 3BEHBIMU
YTO4YHEHEHHAs: MOAEIIA TEPMOPE3UCTOPA C YyUETOM IUHAMUKH
TeII000MeHa

YTOo4HEeHEHHAs: MOAECIIb yKa3aTellsl KaHajaa U3MEpPEHUs TeMIIepaTyphl
[TosHas nuHEapU30BaHHAs CTPYKTYPHAsI CXe€Ma TEPMOPE3UCTOPa
ITonsiTHE CTATUYECKOTO PEKUMA U3MEPEHUN. BUIbI cTaTHYECKUX
XapaKTEPUCTUK U3MEPUTEIBbHBIX YCTPOICTB

Pacuer cTaTnueckoil XapakTepUCTUKU U3MEPUTEIBHOIO YCTPOUCTBA
II0 CTPYKTYPHOH CXeMe

Pacuer ko3¢ uirienTa 9yBCTBUTEIBHOCTA N3MEPUTEILHOTO
YCTpOMCTBA

Pacyer nmpsiMoii HAUMEHBIINX MOJYJIEH U MAKCUMAaJIbHON
IIPUBEJICHHOM MOTPEIIHOCTH OT HEJIMHEHHOCTH CTATHYECKOU
XapaKTEPUCTUKU U3MEPUTEIBHOIO yCTPOUCTBA

Pacuer npsimoii HAMMEHBIIMX KBAAPATOB U CPEAHEKBAIPATUIECKON
IIPUBEICHHON MOIPEIIHOCTH OT HEJIMHEHHOCTU CTaTUYECKOU
XapaKTEPUCTUKH U3MEPUTEIBHOTO YCTPOUCTBA

CBolicTBa IPUBEIEHHON MTOTPEMIHOCTH OT HEJTMHEHHOCTH
CTaTUYECKON XapaKTEePUCTUKH U3MEPUTEIBHOTO YCTPOMCTBA
Byl ¥ TUIIBI CUTHAJIOB C CUCTEMAX U3MEPEHUS

Huckpernsanus. Tepema HaiikBucra

OcobenHoctu uHTEpdeiica co3qanus BUPTyaIbHBIX IPUOOPOB B
Labview

JIBa TMIa CTPYKTYp LUKIIOB

CIBUrOBBIE PETUCTPHI

CTpyKTypsl BapHaHTa

JIBa THIIa CTPYKTYp NOCIIEOBATEIBHOCTH

dopmynbHbIi y3er. Bauenpenne koga MatlLab

Maccupl. @yHKIIMH pabOThI C MaCCUBaMH

Knacrepsl. @yHk1uu paboThl € KJIacTepamMu

JlokanpHble U 17100abHBIE IEPEMEHHbIE

V311BI CBOICTB

CpencTBa BU3yalbHOT0 0TOOpaskeHus Labview. Pa3sepTku u
rpaduKy OCHMIIIIOTPAMM.

Crarndeckue XapakTepUCTUKH TEPMOPEZNCTOPOB

Pacnipenenenne remneparypsl 110 JJIMHE TEPMOPE3UCTOPA
CrannoHapHbIi TEMI000MEH TEPMOPE3UCTOPOB

JluHaMuyeckast MOJelb TeMI000MeHa TEPMOPE3UCTOPOB
JuHamuueckas MO/I€Tb TEINIOOOMEHA TEPMOPEZUCTOPOB C 3AIIUTHBIM
CII0eM

IIepexoHbIE XapaKTEPUCTUKH TEPMOPE3IUCTOPOB

AMIUTUTYTHO- U ()a3049aCTOTHBIE XapaKTEPUCTUKU TEPMOPE3UCTOPOB
Cratndeckue XapakTepUCTUKN NOTEHIIMOMETPUYIECKOTO
aKceJlepoMeTpa
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40. lnnamMuyecKas MOJIENIb CEHCMUYECKOTO TIpeoOpa3oBaTes

41. TlepexoaHble XapaKTEPUCTUKU CEHCMUYECKOT0 Mpeodpa3oBaTes

42. YacTOTHBIE XapaKTEPUCTUKU CEMCMUYECKOTO Mpeodpa3oBaTes

43. Pa3pematomiast cnocoOHOCTh TOTEHIIMOMETPHYECKOTO
npeoOpazoBarers

44. Jlunamuyeckas MOJIENb MbE303JIEKTPUUECKOTO aKceIepoMeTpa

45. TlepexogHble XapaKTEPUCTUKH MTbE303JIEKTPUUECKOT0 aKcellepoMeTpa

46. YacToTHBIC XapaKTEPUCTUKH ITbE303IEKTPHIECKOTO aKCeIepoMeTpa

47. JluHaMu4ecKue MOrPEeIHOCTH MbE303JIEKTPUUECKOT0 aKCeIepoMeTpa

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne i/ ITepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera

VYueOHBIM IIJIAHOM HeE MNpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOCKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOTHI

No 11/ [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTHUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboThI

Y4eOHBIM IITAaHOM HE MPEAYCMOTPEHO

Bompocel st mpoBelneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii TepedeHb BOITPOCOB JJIsI TECTOB

Ne n/nn ITpriMepHBIii TepeueHb BOIPOCOB VISl TECTOB

Tect 1. Kak n3meHuTcst adCoJII0THASI BeJIMYUHA YYBCTBUTEJIBLHOCTH
NOJIYNPOBOIHUKOBOI0 TEPMOPE3UCTOPA NPH YBeJIUYEHUH TeMIepaTypbl?
1. ymenbaercs
2. yBEIUYHBACTCS
3. TOCTOsSTHHA

Tect 2. Kak u3MeHHUTCS YyBCTBUTEIbHOCTH IJIATHHOBOI'O TEPMOPE3UCTOPA NPH
YMeHbIICHHH MO0JIOKUTEIbHON TeMIepaTypbl?

1. ymenbiaercs

2. yBEIUYHBACTCS

3. TOCTOsTHHA

Tect 3. Kakoii u3 TepMOpe3uCTOPOB, HCCIACAOBAHHBIX B 3aJIaHUSIX UMeeT

HaHGOJIbUIYI0 YyBCTBUTEIbHOCTE npu 20° C (6e3 yuera 3HaKa)?
1. MenHbId
2. TUIaTHHOBBIN
3. TOJIyNIPOBOJHUKOBBIN

Tect 4. M0KHO JIN IEPHOAUYECKOI HHAUBHAYAJIbHON rpagynpoBKoOi
TEPMOPE3UCTOPA € MOMOUIBIO ITAJIOHA YMEHBIIUTH MOrPEeIHOCTDH M3-32
HeCTAa0MJIBHOCTH CTATHYECKHUX XaPAKTePHCTHK BO BpeMeHH?

1. Her

2. la

3. MOXXHO TOJIBKO JIJIsl OTIPE/ICIICHHBIX HHTEPBAJIOB IUANa30Ha H3MEPEHUS
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Tect 5. Kakoii B TepMOpPe3MCTOPOB MMeeT HAMMEHbIINI pa3dpoc
XapaKTepUCTUuK?

1. npoBOIHUKOBBIN

2. TOJXYIPOBOJHUKOBBIN

3. pa3bpoc XapaKTepUCTHK Y 00OUX THIIOB TEPMOPE3UCTOPOB OJMHAKOB

Tect 6. Kak cooTHocuTCcsi TeMnepatypa cpeabl QC u Temneparypa padoueii yacTu
Tepmope3ncTopa QT NpH CTAMOHAPHOM TeN1000MeHe, ecJIM TeMIlepaTypa cpe/bl
00J1b11Ie TeMIIepaTypbl HAPY:KHOTO0 Bo3ayxa Qo?

1. Qc<Qr
2. Qc=Qr
3. Qc>Qr

Tect 7. Kak n3MeHsieTcs HEPABHOMEPHOCTH pacnpe/ieieHUs1 TeMIepaTypsbl B10JIb
padoyeii YacTH TEPMOPE3UCTOPA C YBeJTHYEHHUEM ee JJTUHBI (0CTATbHbIE Pa3Mepbl
0CTAKOTCS NOCTOSIHHBIMHU)?

1. ymenblaercs

2. yBEIUYHBACTCS

3. HEe U3MEHUTCS

Tect 8. B kakoii cpene ¢ nocTosiHHOI Temnepartypoii Qc GbicTpee ycTaHABIUBASs
CTAIlHOHAPHBIN pe:KUM Tenji000MeHa TepMope3ucropa?

1. Bona

2. BO3IYyX

3. B 000OMX cpemax OJMHAKOBO

Tect 9. B kakoii YacTH NPOBOTHUKOBOI0 TEPMOPE3MCTOPA pacnpeneIeHne
TeMIlepaTyphl N0 JJIMHEe HEPABHOMEPHO?
Ha «XOJIOJHOM KOHIIE»
2. Ha «TOpSYEM KOHIIE»
3. pacripenenieHue TeMnepaTypbl IPOBOAHUKOBOTO TEPMOPE3UCTOPA PABHOMEPHO
10 BCEH JJINHE

Tecr 10. Kak n3amensiercs NOrpemiHoCTb A ., IPOBOJHUKOBOI0 TEPMOPE3NCTOPA,

€CJIM TeNJIOU30JIMPOBATH €TI0 «XO0JIOIHBIH KOHe»?
1. ymenbaercs
2. yBEIUYHBACTCS
3. He U3MEHHTCA

Tecr 11. Kak n3amMensieTcs NOrpeliHOCThL A ., OJIYNIPOBOJHUKOBOI0

TEPMOPE3NCTOPA, eCJIH TUAMETP TOKOOTBOIOB YBEJIMUUTCS?
1. ymenbmiaercs
2. yBEIUYHUBACTCS
3. HE U3MEHUTCS

Tecr 12. UTo npoun3soiaer ¢ mOrpemHoCcTbI0 A ., €CJIH PH HEM3MEHHOM

AuaMeTpe JJIMHA padoyeil 4aCTH MPOBOJHUKOBOI0 TEPMOPE3HCTOPA YBETHYNTCH?
1. morpemHoCcTh YMEHBIIUTCA
2. TOTPEUIHOCTh YBEIUYUTHCS
3. TNOTpelHOCTh HE U3MEHUTCS
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Tect 13. B kakoii cpeae conpoTuBJIeHHEe KOHBEKTUBHOMY MEPEHOCY TelJia ¢
MOBEPXHOCTH TEPMOpPe3UcTopa oyner 0osbuie?

1. BBO3IMYyXE

2. BBOIE

3. B 0o0oOMX cpemax OJMHAKOBO

T

Tect 14. Byaer jiu u3MeHATCS] BO BpeMeHH BeJIM4YMHA T , XapaKkTepu3ywomasi

pa3HocTh Temmneparyp QC — QT (IMHAMHYeCKasl OTPENIHOCTh), IPU JIHHEHHOM
u3MeHeHuH Temmnepatyp QT Tepmope3ucropa?

1. Jla

2. Her

3. Byzaer MeHATBCS TONBKO PU YCIOBUH MOJIOKUTEILHOTO TPAJANEHTa TEMIIEpaTyp

Tect 15. Uemy paBHa pa3HOCTh (pa3 KoJm4yecTBa Temia QT, aKKyMYJIHPOBAHHOTO
B TepMope3ucTOope, U Teminepatypa QT TepMope3ucTopa Npu CHHYCOMIATLHOM
H3MEeHEHUM TeMIlepaTypbl cpeabl?

1. 0
2. 7wl2
3. -z

Tect 16. Bo3M0:KHO J1 pe30HAHCHOE YBeJIHYEHHE TeMIIEPATyPhl TEPMOpPE3UCTOpPa
C POCTOM YaCTOTHI CHHYCOUAAJbHBIX H3MEHEHHIT TeMIepaTypbl cpe/bl,
AHAJOTHYHOE Pe30HAHCHBIM SIBJICHUSIM B MEXaHHYECKUX HJIM YIEKTPHIECKHX

npeodpasosaressix?
1. Jla
2. Her

3. Jla Tonpko npu yactoTax Bbime 100 ['ig
4. Jla Tonpko npu yactoTtax Hke 100 I'ig

Tect 17. K kakomy 3Ha4Ye€HHIO CTPEMHTCS Pa3HOCTH (pa3 TeMmepatypbl QC cpeabl
U TeMIepatypa Tepmope3ncTopa Qc ¢ pocToM YacToThl CHHYCOUAAIBHBIX
n3MeHenunii Qc?

1. -7l2
2. 0
3. +7/2
4. &
Tect 18. B kakoii cpene nocrosinnasi Bpemenu T Tepmope3ucropa MeHbie?
1. BBO3IYyXE
2. BBOJIE

3. B 00OMX cpeax OJMHAKOBA

Tect 19. Kakas yacts nuddepeHunaabHOro ypaBHeHusi, ONUCbIBAIOIIET0
HECTAlMOHAPHBINH 00MEH TepMOpPe3ncTOPa, XapaKTepu3yeT JTHHAMHYECKYI0
NOrPeIHOCTh?

1. cmaraemoe (T3+Tt+T31)*dQr/dt

2. cnaraemoe T3*T1* d*Q, / dt?

3. CyMMa BBINICYKA3aHHLBIX CJIAraCMbIX
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Tect 20. K kakomy 3Ha4YeHHIO CTPEMUTCS Pa3HOCTh (a3 Temmnepatypsl Q3
3aIIMTHOTO CJIOSI U TeMIepaTypbl QT YyBCTBUTEIBHOI0 3JIEMEHTA € YBeJIHYeHHEM
YacTOThI CHHYCOM/IeJIbHBIX U3MepeHuii Temmnepatypsl QC Cpeabi?

1.«
2. +xl2
3. 0
4, -7l2

Tect 21. Kak COOTHOCHTCS 110 BpeMeHH TeMIIePaTypa peakiun 4YyBCTBUTEIbHOI0
yemenTa QT(t) u 3amuTHOTO ci10si Q3(t) Mpu MPOM3BOIBLHBIX TeMIIEPATYPHBIX
Bo3aeiicTBuAX cpeabl Qc(t)?

1. CymectByeT 3anepxka Qt(t) mo otHomenuto k Q3(t)

2. 3anepxKa OTCYTCTBYET

3. CymectByer 3aaepxka Q3(t) mo otHomenunio k Q(t)

Tect 22. KakoBbl ¢a3oBblie cooTHomenusi B napax Qr(t) u © 1(t) a rakke Qr(t) u
O 1(t) mpu cUHYCOUAATBHBIX H3MeHeHusIx Qc(t)?

1. 0
2. 7l2
3. -«

Tecr 23. IlycTh Npu NPOM3BOJBLHOM H3MeHeHUM TeMmiepaTypbl cpeabl Qc(t) B
usMeHeHun Ttemmeparyp Qt(f) m O 1(t) HabawonaeTcs JMHEHHbIN Y4acTOK B
npejeax HeKOTOPOro HHTepBaja BpeMeHH. UTo Oyaer mpeacTaB/siTb €000
Pa3HOCTH Qc(t)- Q3(t)=T3*dQ3(t)/dt+T3r*dQT/dt, XapakTepu3ynmas
AUHAMHMYECKYIO MOTPEIIHOCTb, HA ITOM Ke MHTepBaJie BpeMeHu?

1. Oyner paBHa HyIIO

2. OynmeT U3MEHSATHCS MO JTUHEHHOMY 3aKOHY

3. Oyzer mocTosiHHA

Tect 24. Bo3M0:KHO /11 pe30HAHCHOE YBeJHYeHne TemnepaTypsl QT
TepMOpPe3HCTOPA NPU BO3PACTAHMM YACTOThI CHHYCOMIAIbHOI0 H3MEHEeHHS
Temneparypsl Qc cpeabi?

1. Jla

2. Her

3. [a, TompKO Ha HEKOTOPBIX JUAla30HaxX 4acToT

Tect 25. Kak M3MEHUTCSI NMOCTOSTHHAS BPEMEHH B «OJXHOEMKOCTHOW MOem»
TepMOpe3uCcTOpa, UMerinero GopMy HWIMHAPA WM Aapa (IPW YBeJIUMYEHUH €ro
AMaMeTpa BIBOe INPHM TMOCTOSHHBLIX MapamMeTrpax cpeabl M Marepuajia
TepMope3ucTopa)?

1. VYmenwmmuTcs B 2 pasza

2. He usmenurcs

3. VBemnuutcs B 2 paza

Tect 26. Kakyw wyacte orT Temmeparypsl cpeabl = () =Z-1(t) cocraBur

TeMneparypa =, TepMOPe3NCTOPA, NPEACTABICHHOI0 «OIHOEMKOCTHOI MO/IeJIbI0»
B MOMEHT BpemMeHHu t=T?

1. 05E,
2. 063,
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3. 095E,

Tect 27. B kakoil cpeae NOCTOSIHHAST BpPeMEHH «OJHOEMKOCTHOW MOJeIm»
TepMope3ucTopa Oyaer 0oJibie?

1. B xuaKOH

2. BTa3000pa3HOU

3. B o00eux cpenax OJMHAKOBA

Tecr 28. Kakoil 3jleMeHT KOHCTPYKLHMH TepPMOPE3UCTOPA OImpeesisieT ero
HHEPIHOHHOCTh, €CJIM Macca 3allUTHOI0 CJI0Si HAMHOIO TNpPeBBIIIAET Maccy
YYBCTBUTEJIBHOIO 3JieMeHTa?

1. 49yBCTBHUTENBHBIN DJIIEMEHT

2. 3alUTHBIA CIOH

3. DJIEMEHTHI KpeTIeHUs

4. TEepMOU30JIATOP

Tecr 29. Bo3moikeH /M Ko/1e0aTeJIbHbII XapaKTep H3MEHEHUH NepexoaHoM
¢yHkuuu Tepmopesucropa (S <1)?

Ha

Her

BO3MO>KEH TOJIBKO I MEAHOI'O TEPMOPE3UCTOPA

BO3MO>KEH TOJIBKO JJIs1 HUKEJIEBOTO TEPMOPE3UCTOpA

NS

Teer 30. Kak wu3meHuTcsi BpeMeHHasi 3ajep:kka Temmepatypbl QT
YYBCTBUTEJIbLHOI0 3JIeMEHTA M0 OTHOUIEHHI0 K TeMmnepatype Q3 3allIMTHOIrO C€J1051
TepPMOpPE3NCTOPa, €CJM NOCTOSSHHAS BpeMeHH TT 4YyBCTBHUTEJBHOIO 3J€MEHTa
YMEHbIINTCHA?

1. ymeHnbmuTCs

2. yBEIUYUTCS

3. He U3MEHHTCA

Tecr 31. K kakoMy 3HaueHHMI0 cTpeMuTcsi (a3oBblii yroJ Temnepatypsl QT s
TEePMOPE3HCTOPa, NPEICTABJICHHOIO <«IBYXEMKOCTHOH MOJAENAbIO», NPH BO3pac
TaHUHU YacTOThI T H3MeHeHUIi TeMIepaTypbl cpeabl Qc

1. +7/2
2. 0

3. -7l2
4, -rx

Tecr 32. K kakoMy 3HaueHHMI0 cTpeMuTcs: (a3oBblii yroj temnepatypsl QT s
TEePMOpPE3HCTOPa,  MNPEACTABJEHHOI0  «IBYXeMKOCTHOW  MoAebl0», IpH
BO3pacTaHuM 4YacToThl T n3MeHeHuii TeMnepaTypsl cpenbl Qc

1. +7/2
2. 0
3. -7l2
4. -m
Tect 33. B kakoii cpexe AUX TepMope3ncropa 0JiMKe K HAeaJbHOM
1. B Bozmyxe
2. BBoxe
3. B macne
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Tect 34 YeM oTiiMYaeTcsl CTATHYECKHH peskMM pPadoThl aKcesJepoMeTpa OT
JUHAMHYECKOro?

1. VYckopenue nsmeHsieTcs BO BpEMEHU

2. YckopeHHe NOCTOSIHHO BO BpEMEHHU

3. YckopeHue yMEHBIIIACTCS BO BPEMEHU

4. YckopeHHe yBeIUYHMBAETCS BO BPEMEHH

Tect 35. Oka3piBaeT JIM BJIHUSIHHE HA MOJIOKEHHE CEHCMOMACCHI aKceJepoMeTpa
nemndep, ecJim Ha KOPIYC aKcejJepoMeTpa BO3/JeHCTBYeT CTaTHYecKoe, T.e.
NMOCTOSIHHOE BO BpeMeHH YcKopeHHe?

1. Her

2. Nla

3. B 3aBucuMoCTH OT Macchl akcenepoMeTpa

Tect 36. Kakyio nepopmanmio (cxxatue M pacTsskeHUe) UCHBITHIBAET NMPYKUHA
aKceJepoMeTpa, ecjii CTATHYECKOe YCKOPeHe HANPABJIeHO BePTUKAJIbHO BBEPX
1. Cxarue
2. Pactsxenue
3. O06e nedopManuu OJHOBPEMEHHO

Tect 37. Kakne napaMerpbl ceCMUYeCKOro mnmpeodpa3oBaTeisi ONpPeaesiloT ero

CTATHYeCKYI0 YyBCTBUTEIbHOCTD S, = ﬂ ?
dx
1. Macca
2. DIacTUYHOCTH
3. Macca u 31aCTUYHOCTb

Tect 38. Kakoii MmaTepuas npykuHbl o0ecniednBaeT 00Jiee BLICOKYIO CTATHYECKYIO
YyBCTBHTEJIbHOCTh CEHCMHYECKOr0 nNpeodpa3oBareis

1. Cranb
2. bponza
3. Menb

4. ATFOMUHUR

Tect 39. Kak Bausier YBCJIUYCHHUEC HANIPHAKCHUSA MIUTAHUA MOTCHIUOMETPUIECCKOTO
du

d x

npeodpa3oBarelisi HA CTATHYECKYI YYBCTBUTEIbHOCTH aKcelepoMeTpa S =

1. VBemnuusaer
2. YMeHbliaer
3. He Biuser

Tecr 40. Moxer jau ceiicMu4eckuii mnpeoOpasoBarejib padoTaTh B peKUMeE
aKkcejepoMeTrpa MNpPH O4YeHb BBICOKHX 4YacTOTaX BXOJHOIO BO3/elCTBHUSA
(0>>w,)?

1. Jla

2. Her

3. [la TompKO B MEPEXOHBIX PEKUMAX CMEHBI YaCTOT

Tect 41. Moxker Ju ceiicMo- npeoOpa3oBaTesib padoTaTh B pexxkuMe BUOpoMeTpa
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NPH OYeHb HU3KHUX YaCTOTAX BXOJAHOr0 Bo3aeiicTBus (@ << @) ?
1. Jla
2. Her
3. Jla TOJIbKO B MEPEXOIHBIX PEKUMAX CMEHBI YACTOT

Tect 42. Kakumu J0/2kHbI OBITH 3HAYeHUsA Macchbl (M) | 3jaactuuHoctu (Cm) B
celicMo- mpeoOpa3oBaTesie, NpPeIHA3ZHAYEHHOM [IJisi PpadoTbl B  peKHMe
aKcejepoMeTpa
1. 3mauenus M u CM DOKHEL OBITH KAK MOKHO OOJIBIIIE
2. 3nauenus M u CM OD0KHBI OBITh KAK MOKHO MEHBIIIE
3. 3HaueHds M OODKHBI OBITH KaKk MOXKHO Ooubinre a CM MOMKHBI OBITH Kak
MO>KHO MEHBIIIE
4. 3HaueHds M TODKHBL OBITH KaK MOXKHO MeHblre a CM MODKHBI OBITH Kak
MOJKHO OOJIbIIIE

Tect 43. KakuMHu 10/5KHbI ObITH 3HAYEHUSA 3HAYEHHUSI MACChI (M) M 3JIaCTUYHOCTH
(Cm) B ceiicMo- mpeoOpa3oBareJjie, NMpeIHA3HAYEHHOM JJisi pa0oTbl B peKUMeE
BuOpomerpa?
1. 3mauenus M u CM DOMKHEL OBITH KAK MOKHO OOJIBIIIE
2. 3nayenns M u CM O0KHBI OBITh KaK MOKHO MEHBIIIE
3. 3HaueHWs M OODKHBI OBITH Kak MOXKHO Oousbire a CM MOMKHBI OBITH Kak
MO’KHO MEHBIIIE
4. 3HaueHrs M TODKHBI OBITH KaK MOXXHO MeHblre a CM MODKHEI OBITH Kak
MOJKHO OOJIbIIIE

Tect 44. B kaKOM COCOSIHMH HAXOAHUTCSH CEHCMOMACCA NMPH CHHYCOMIANbHBIX HJIN
YIApHBIX BXOJIHBIX BO3/1eliCTBUSAX, eCIH celicMO- mpeodpa3oBarejib padoTaer B
peskume BuOpomerpa?

1. Ceiicmomacca HEMOABM)KHA OTHOCUTENIBHO OCH Y

2. CeilicMmoMacca HEeNOIBM)KHA OTHOCUTEITLHO Och X

3. CeiicMoMacca HEMOABMKHA OTHOCUTENIBHO OCU Z

Tecr 45. CymecrByer Jm (a30BbIii CABHI MEXKIY CHWJIOH YNPYIOoCTH H
nAegopmanueii NpyKMHbI MPU CHHYCOUAAIBHBIX BXOHBIX BO3/1€iiCTBUSAX

1. Jla

2. Her

3. Ja mpu Huskux (o 1000 I'n) wacTorax

4. Jla mpu Bbicokux (10 1000 I'x) yacTorax

Tecr 46. IIpn BXOAHOM yIapHOM BO31€iICTBMH HA HEKOTOPOM HHTEpPBaJie BpEMEHH
CHJIA YIIPYTOCTH M3MeEHsieTCs 110 JTMHEeHOMY 3aKoHy. byaer m cuia ycrnokoeHus
U3MEHSATHCS BO BpEMEHH MJIM OHA OyaeT mocTosiHHa?
1. Bbyner usmMeHsAThCS
2. byner mocrosiHHA
3. MoxeT MeHAThCS WM OBITh MOCTOSHHOM B 3aBUCHUMOCTH OT CHJIBI YJIApHOTO
BO3JCHCTBUS

Tecr 47. B Kakoil MOMEHT BpeMeHHM OTJIHYHE IEPEXOAHBbIX XAPAKTEPHUCTHUK
HICATBHOTO M PeajJbHOro CcelCMHUYeCKHX MpeoOpa3oBarteseil, padoramux B
peKUMe aKceJepoMeTpa, MAKCHMAJIbHO?

1. t=1/w,
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[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBICeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTUBHBIX akrtax [VYAIIL, periamMeHTHpyrOIMX TMOPSAJIOK U IPOLEAYpPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOW aTTeCTAllMi O00yJaroIInuXCst
I'VAIL

11. Metoaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuu B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TEME, 2 B OCBOCHHH
(GyHaaMeHTalbHBIX MpoOJIeM JUCHMIUIMHBI, METOJOB HAyyHOrO I103HAHMS, HOBEHUIIMX
JOCTHKEHUIN HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, AAaeT LEIbHOE MpPEJCTaBICHUE O IUCLUIUIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKOM K Ka)KI0OM KOHKPETHOU TEME;

— TOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiiine rofbl;

— Hay4yuTbhCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JEMOHCTpAalUed ClaliloB |
WCIIOJIb30BaHMEM pa3laTOYHOrO0 MaTepuaja IMpH MPOBEACHUU KOPOTKUX JUCKycCUM 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK MO JUCIHUIUINHE.

CTpyKTypa npefocTaBieHusl JEKIIMOHHOTO MaTepuaa:

— - BBOJHAs 4acThb — [10Ka3bIBAET MIEPEYEHb PACCMATPUBAEMBIX B JIEKIIUU BOIIPOCOB, UX
aKTyaJIbHOCTb JUIsl IPAKTUKK TPUOOPOCTPOEHUS, CBSI3b JIEKIIMOHHOTO MaTepralia ¢
IPEIBIAYIINM U TIOCIENYIOUIMM MaTeprallaMu; AA€TCsl IEPEUEHb OCHOBHON U
JIOTIOJIHUTEIBHOM JIUTEPaTyphl 10 TEME, BKIII0YAs PYKOBOIAIINE TOKYMEHTHI;

— - OCHOBHAsl 4YaCTh — IIOCJIEA0BATENBHO NIOKA3bIBAIOTCSI BBIHOCUMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOPETUYECKHE TOJIOKEHHUS; TOKA3bIBAIOTCSI OCHOBHBIE PacyeTHbIE (POPMYJIBI;
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— - UTOTOBAs 4aCTh — MOABOJISATCS UTOTH 3aHATHS, aKTYAITH3UPYIOTCS HanboJiee BaxKHbIC
BOIPOCHI; OMpEIeNaeTcsl TeMaThka OyIyIuX NPaKTUYECKUX 3aHATHI 1o TeMe; qaéres
3a/IaHMe Ha CAMOCTOSITEIbHYIO TTOATOTOBKY; MPOU3BOASITCS OTBETHI Ha BOIIPOCHI.

11.2. MeTtoauueckue ykazaHUs Uisi OOydarolUXCsl MO Y4YacTHIO B CEMHHApax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHus sl OOyYarOIIUXCS 10 MPOXOXKICHHIO MPAKTHYCCKUX
3aHSITHH (eciu nPpedyCMOmpeHo YueOHbIM HIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTHyeckoe 3aHATUE SIBISETCS OAHON W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTrO
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS T0JI PYKOBOJICTBOM ITPETIO1aBaTeNs
KOMIUIEKCAa YYEOHBIX 3aJaHUl C LENbI0 YCBOCHHSI HAyYHO-TECOPETUYECKHX OCHOB Y4eOHOU
JUCLHUTUTMHBL, TPUOOpETEHNs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON JACSITEIHHOCTH.

Lesbro IpakTUYECKOTO 3aHATHUS ISl 00yUYaroIIerocs sIBISETCS MPUBUTUE OOYYAOIIIMCS
YMEHUH 1 HaBBIKOB MIPAKTUYECKOH IEATETFHOCTH 10 U3y4aeMOU JUCIUTUINHE.

[Tmanupyembie pe3yabTaThl IPH OCBOSHHH 00yYarOIIUMCS TPAKTUYCCKUX 3aHATHI:

— 3aKpeIuvieHue, YriayOJieHHe, pacIIupeHHe M JeTaTu3alis 3HAHWHA TPH pEIIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEJIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIaJICHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHHS KOHKPETHOW y4eOHOM
JVICIIATUTHHEI,

— BBIPa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJTYYCHHBIX 3HAHWHA JUIS
BBITTOJIHCHHSI 33 IaHHIA;

— olecrnedeHne palMoOHATIBLHOTO COYETAaHHS KOJUICKTHMBHOM W MHIMBHIYaIbHON (GopM
00y4eHwusI.

TpeboBanusl K IPOBEEHNIO IPAKTUYESCKUX 3aHITHI

[TpakTHdeckue 3aHATHUS HAIMIPaBJICHbI HA (POPMHUPOBAHKE Y CTYACHTOB MPO(PECCUOHANBHBIX
U TPAKTUYECKUX YMEHHM, HEOOXOIUMBIX JUIsl M3YUYEHUs MOCIEAYIOMUX yUYE€OHBIX JUCIMIUINH:
BBIMIOJHATh ~ OMpEJENIeHHbIe  JCWCTBUS, OMNepaluHd, HEOOXOAMMbIE B  TOCIEAYIOUICH
MpoECCHOHAIBHON JIeATETLHOCTH (B TMpollecce yueOHOM W MPOM3BOJCTBEHHOW MPAKTHKH,
HAIMCaHMs BBIMYCKHON KBanuduKanMoHHOW paboTel). Hapsay ¢ gopmupoBanueM ymeHHH U
HAaBBIKOB B IPOIIECCE MPAKTHUECKUX 3aHATHH 0000IIAI0TCS, CHCTEMAaTU3UPYIOTCS, YTITYOISIOTCS
U KOHKPETH3UPYIOTCS TEOpPETHUYECKHE 3HAHUS, BbIpabaThIBaeTcs CMOCOOHOCTh M TOTOBHOCTH
WCIIOJIH30BaTh TEOPETHYECKUE 3HAHUSI HA MPAKTHKE, PA3BUBAIOTCS WHTEIUIEKTYadbHbIE YMEHHUSI.
[Tpu BBIOOpE conepskaHusi U 00beMa MPAKTHUECKUX 3aHATUH ClIeyeT UCXOIUTh U3 CIOKHOCTHU
y4eOHOr0o MaTepuaia JJjisi YCBOCHHWsI, W3 BHYTPHUIIPEAMETHBIX M MEXKIPEIMETHBIX CBsI3ed, U3
3HAUMMOCTH HM3y4YaeMbIX TEOPETHUECKHUX TMOJIOKEHUN ISl TPEACTosANIe mpodeccHoHaIbHON
JeATeTLHOCTH, U3 TOTO, KAKOE MECTO 3aHUMAaeT KOHKpETHas paboTa B mporecce GOopMUPOBAHUS
[EJIOCTHOTO MPEICTABICHHS O COJIEPKaHUU YI4eOHOM TUCIIUTUTHHEIL.

11.4. Metoauueckue ykazaHusl A7 OOydarolUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNTUHE)

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUHCs MAOKEH YIIIyOUTbh H
3aKpenuTh 3HAHMS, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHON METOJUKOM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIU(PUKAIIMOHHON XapaKTEPUCTUKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.
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BrimonHenue 51abopaTtopHBIX paboOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3y4CHUS TUCLUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— 1OpuoOpeTeHHEe HABBIKOB HCCIEIOBAHUS MPOLECCOB, SBICHHH U  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3AlMi TCOPETHYECKUX 3HAHWH, IMOJYYEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JlaboparopHble 3aHATUSI HAIIPABJIEHBI Ha (POPMHUPOBAHUE Y CTYIEHTOB MPO(HEeCCHOHATBHBIX
U MPAKTHYECKUX YMEHHH, HEOOXOMUMBIX JJISi M3YYEHUsS MOCIEAYIONNX Y4eOHBIX AMCHUIUINH:
BBIMIOJHATh ~ OMNpEJENIeHHbIe  JCWCTBUS, ONepaluH, HEOOXOAMMbIE B  IOCIEAYIOUICH
npoeCCHOHATBHON JEATENIbHOCTH (B TIpolecce Yy4eOHOH M TPOU3BOJCTBEHHOW MPAKTHUKH,
HAIMCaHMs BBIMYCKHON KBanuduKaMoOHHOW pabotel). Hapsay ¢ gopmupoBaHueM ymeHH U
HABBIKOB B IpoIlecce JTaOOPATOPHBIX 3aHATHH 0000MIAIOTCS, CUCTEMATH3UPYIOTCS, YIITyOJISIFOTCS
U KOHKPETH3UPYIOTCS TEOpPETHUYECKHE 3HAHUS, BbIpabaThIBaeTcs CIOCOOHOCTh M TOTOBHOCTH
UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS HA MPAKTHKE, Pa3BUBAIOTCS MHTEIICKTYAIbHBIE YMEHUS.
[Tpu BBIOOpE copepxkaHus U 0ObeMa JIabOPATOPHBIX 3aHATUH CIEAYeT UCXOAUTh U3 CIOXKHOCTH
y4eOHOTO MaTepuaja Ui YCBOCHHS, M3 BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHBIX CBS3€H, U3
3HAYUMOCTU H3Y4YaeMbIX TEOPETUUYECKUX MOJOKEHUU ISl MpeAcTosleil nmpodeccuoHaibHON
NeSITeIbHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAeT KOHKpEeTHast paboTa B mporecce GOpMHPOBAHUS
[EJIOCTHOTO MPEICTABICHHS O COJCPKAHUU YUEOHOM TUCIUTLINHBI.

Marepuan, BBIHOCUMBIN Ha JaOOpaTOpHbIE 3aHATHS JT0JKEH:

- cojJepXkaTb COBPEMEHHbIE JOCTHXKEHMsS HAyKM M TEXHUKM B O0JIaCTM H3ydyaeMoi
JVICIIATUTAHEI,

- OBITh MAaKCHUMaJbHO TPHUOMIKEH K peaJbHOW MNpOopEeCcCCHOHATBHON JeATEIbHOCTH
BBIITYCKHHKA,;

- OmupaTbcs HAa 3HAHUS W YMEHHUA Yyxe C(HOpPMUPOBaHHbIE Yy CTYIACHTOB Ha
NPEIIECTBYIONINX 3aHATHIAX MO JAaHHOH MM 00eCTeYMBarOIIed JAUCIUILUINHE, TOAICPKUBATH
CBSI3b TEOPETUYECKOTO U MIPAKTUYECKOTO O0YUEHUS;

- CTUMYJINPOBATh HHTEPEC K H3YUCHUIO JUCIUTUINHBL

- ONUPAThCs HA OPTaHU30BAaHHYIO CAMOCTOSITENIbHYIO PabOTy CTYJCHTOB.

[Ipu mnoxaroroBke K JsabopaTOpHBIM paboTaM oOOydaroIUMCS HEOOXOAMMO H3YYUTh
OCHOBHYIO JIUTEPaTypy, O3HAKOMHUTBCS C JONOJIHMUTENbHOM nureparypoil. Ilpu sToM ydecTh
PEKOMEH/IAllMU TIpeTioiaBaTeNisi U TpeOoBaHMs y4deOHOW mporpamMMbl. B Xome MOAroToBKH K
7a00paTOpHBIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIE MOHATHS W METOJUKU pacyera
nokasareJsieid, OTBETUTh Ha KOHTPOJIbHBIE BOTIPOCH.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe

Otuer o mnabopaTopHOW paboTe [OJDKEH BKIIOYATh B Ce0S: TUTYIBHBIM JIHCT,
(GOpMYIMPOBKY 3aTaHUS, TEOPETHUYCCKHE IIOJIOKEHUS, HCIIOJIb3yeMbIe TIPH  BBITIOJHCHHUH
n1abopaTopHOI paboOThI, OMHICAHKUE TPOIECCa BBIOJHEHUS J1a00paTOpHOIl paboThI, TOTyUYeHHBIC
PE3YJIBTAThI U BBIBOJIBI.

TpeboBanust k ohopMIIEHUIO OTYETa 0 JJabopaTopHOU paboTe

ITo xaxxmoit naboparopHON paboTe BBIMOIHSAETCA OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
obopmiieTcsT B COOTBETCTBHH ¢ ImabimoHoMm (oOpasmoM) mpuBeneHHbIM Ha caiite ['VAII
(www.guap.ru) B paznene «CeKTop HOPMAaTHBHOM JOKyMEHTAIMK». TEeKCTOBBIC U rpadryuecKue
MaTepuanbl oGOpPMIISIIOTCS B COOTBETCTBUU ¢ jAecTByrommmMu ['OCTamu u TpebGoBaHUSIMU,
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npuBefcHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop HOPMAaTHBHOM
JOKYMEHTaIUN.

11.5. Meroauueckue yka3aHus Ui OOYYAIONIMXCS T0 MPOXOXKICHHIO KypCOBOTO
IPOCKTHUPOBAHUS/BBIMIOIIHEHUST KYPCOBOW PalOTHI (eciu npedycmMompeno yueOHviM HAAHOM NO
OaHHOU Oucyuniume)

11.6. Mertoauueckue yKazaHus JUIsl OOYYAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJ]aHUI0 U TP METOJIUYECKOM PYKOBOJICTBE IPENoaBareis, HO 0e3 ero HermocpeACTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBINOJHEHHSI CaMOCTOSTEIbHON paboThl, y oOydaromierocsi GopMupyercs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU H CHCTCMATHU3AlLIUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC'—II/IBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYEHHS, IIOMOTaeT IOJIYYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeToauyeckMMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 10 TUCIUILTHHE;

— METOJUYECKUE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydaroImuxcs
10 32049HOM (hopme 0OyUeHHS).

11.7. MeTtoauueckue yKazaHusl JUIsl OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yyYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

MeTobl TeKyIIero KOHTPOJIsl BEIOMPAIOTCS MPETo1aBaTeNIeM CaMOCTOSTENIbHO UCXOS U3

CHenu(pUKN JUCIUITITUHBL.

Bo3MoskHBIE METOJIBI TEKYLIETO KOHTPOJISE 00yYarOIIUXCSL:

—YCTHBIM OIIPOC Ha 3aHATHUSIX;

—CUCTEMATUYECKAs IPOBEPKA BBIOJIHEHNS HHAUBUAYAJIBHbBIX 3a/1aHUN;

—3a1uTa 0T4€TOB 1O Ja00PaTOPHBIM paboTam;

—IpOBe/IeHNE KOHTPOJIbHBIX paboT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAaMOCTOSITENIbHBIX PAadOT (B MUCbMEHHOM UK YCTHOU (hopmax);

—KOHTPOJIb BBIIIOJIHEHUS MHIMBUIyaJIbHOTO 3a/1aHUS HA IIPAKTHUKY;

—KOHTPOJIb KypCOBOT'O IPOEKTUPOBAHUS U BHIMOJIHEHUSI KYPCOBBIX paboT;

WHBIE BUJIBI, ONIPEAEIIEMbIE TPENOJABATEIIEM.

B teuenue cemectpa oOydarommiicss ohpopMIIseT OTIYETHBIE MaTepUaIbl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBaHMSIMU M METOJaMM TPOBEJIEHHs TEKYIIEro KOHTpOJIs, U

IpernojaBaTesb OLIEHUBAET MPECTABICHHbIE MaTEPHAIIBI.

IIpy noaBENEHMM UWTOrOB TEKYLIErO KOHTPOJS YCIEBAEMOCTH B  BEJOMOCTH

oOy4JaroluMCsl  BBICTABJISIIOTCS ~ aTTECTAllMOHHBIE  OLIEHKH:  «aTTEeCTOBAH»,  «HE

aTTecToBaH». CUCTEMa M BO3MOJKHBIE KPUTEPHM OLIEHKH YUYUTBIBAECT 3HAHMS, YMEHUS,

HaBbIKM M (WIM) ONBIT JEATENbHOCTH, XapaKTepU3YyIOIIMe dTanbl (HOpMHUPOBAHUS

KOMIIETEHIIMA HUCHUIUIMHBL. Pe3ynpTaThl TEKYLIETO KOHTPOJI JOJIKHBI YYHUTHIBATHCS

IIPY IPOMEKYTOYHOH aTTeCTalUH.
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11.8. Meroauueckue ykazaHHs I OOYYaIOLUIMXCS MO MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTECTALNN.

[Ipomexxyrounass  arrectanusi  OoOy4yaroIIMXCs ~ HpPEAyCMaTpUBaeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00yueHus o aucuuiuinHe. OHa BKIJIIOYAET B
ceos:

— D9K3aMeH — (opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUMIUIMHBI WIKA €€ YacTH, HABBIKOB CAMOCTOSITENIbHONW padOoThl, CHOCOOHOCTH
IPUMEHATh MUX U1 PELICHHs NPAKTUYECKUX 3a4ad. ODK3aMEH, Kak IPaBUJIO, MPOBOIAUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHO»,
«XOPpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHO.

PesynbraThl NpOMEXKYTOYHOM aTTECTAlMM 3aHOCATCSA JEKaHaTaMU B JKypHal ydéra
IPOMEKYTOUHON aTTecTaluy, y4eOHYI0 KapTOUKy M aBTOMAaTHU3UPOBAHHYIO HMH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHBIE OLEHKH IO (DaKyJIbTaTUBHBIM JAUCLUILUIMHAM BHOCATCS B 3a4€THYIO
KHUXKY, BEIOMOCTb, yueOHyto kapTouky, AC I'VAII u, o cornacoBanuto ¢ 00y4aromumcs, B
NPUIIOKEHUE K JIOKYMEHTY O BbIcLIEM 00pa30BaHUU U O KBATU(PHUKALUH.

[Tocne mpoxoxaeHUsI MPOMEKYTOUHON aTTeCTAIlMH 00YyJaoUIHiics 00s3aH MPEI0CTaBUTh
B JICKaHAT 3a4€THYIO KHUKKY, ITOJIHOCTBIO 3aII0JHEHHYIO ITPENOJaBaTEIIEM.

[Io  pe3ynpraTaM  yCHEIIHOIO  IPOXOXKICHHS  NPOMEXKYTOYHOHM  aTTECTALlUU
00y4JaromyMHUCS ¥ BBINOJIHEHUSI y4eOHOrO IUTaHAa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHAThI
TOTOBSIT IPOEKT MpHKa3a O MepeBojie 00yJaroLIMXCs ¢ Kypca Ha Kypc.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUTUINHBI

JlaTa BHECEHUS
M3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jarta u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit
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