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1. Ilesu u 3axa4M AUCHUANIHMHBI

OcHoBHasi meab Kypca: «MHXEHEpHBI  AKCIEPUMEHT»  3aJI0)KUTh  OCHOBY
0O0IIeTeXHUYECKOH MOJIrOTOBKH CTYAEHTOB B YCIIOBHSX OCYIIECTBJICHHUS SKCHEPUMEHTAIHHON
paboTel U ee aHanm3a; CHOPMHUPOBATH y CTYACHTA ONPECIICHHbIC 3HAHUS B O0OJACTH OCHOB
MPOBEACHUSI OJKCIEpUMEHTa W OOpabOTKH €ro pe3yJdbTaTOB; 3HAKOMCTBO  CTYIEHTOB C
COBPEMCHHBIMH KOHIICIIIIMSIMA W TEPCIICKTUBAMHU PAa3BUTHS CHCTEM aBTOMATH3WPOBAHHOTO
npoektupoBanusi ECKK, CAIIP, ECKI, VYCI. TexHuyeckuMu, MaTeMaTUYECKUl U
MPOrPaMMHBIMH COCTaBaMH aBTOMATHU3MPOBAaHHOTO pabouero mecra (APM) koHCTpyKTOpa, C
OCOOCHHOCTH MPUHSATHS TPOSKTHBIX PEIICHUI U OCHOBHBIMH TTPOSKTHBIMH 3a/Ia9aMH.

3agaun M3y4yeHHs] Kypca: OCBOEHME CTYACHTaMH OOIIMX MPUHLMIIOB pabOThl U
ONITUMAIBHBIX METOJOB IOCTPOCHUS DKCIIEPUMEHTa, 3HAKOMCTBO C Y3JIaMH W JCTaISMH
1a00opaTOPHOTO W HCIBITATEIFHOTO OOOPYAOBaHUS, a TakkKe METOJaMH OIpeIesICHUs

MOTPCIIHOCTH PE3YJIbLTATOB I/ICCJ'IeI[OBaHI/Iﬁ " OpCACTAaBJICHUA UX B JOJDKHOM (1)OpMaTC.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl
VYyebnast nucuumuinHa « THXEeHEePHBIN SKCIEPUMEHT» OTHOCUTCS K 010Ky 1 00s3aTeIbHON YacTH
B yueOHOM 1iane OII Hanpasnenus noaroroBku Mmaructpos 13.04.01 «TemnosHepreTrka u
TEIUIOTEXHHUKA» U IPeycCMOTpeHa AJis u3yueHus B 1 cemecTpe, 6azupyercst Ha 3HAHUU
OOLIETEXHUYECKHUX U CIEeNMATbHBIX JUCUUIUINH: McTopus 1 MeTo10J10THsl HayYHO-TEXHUYECKOMN
nesitenbHOCTH, Puinocodcekue mpodaemMbl HAYKH U TEXHUKH, MeToA010T Ul HAy4HOTO
uccinenoanus, [Ipodaemsbl s3HEPro- u pecypcocOepekeHus B TEMIOIHEPTeTUKE, TEIUIOTEXHUKE U
TEIUIOTEXHOJIOTUAX, COBpEMEHHBIE METO/IbI ONITUMHU3ALNH TEIIOIHEPTETUYECKUX MPOLIECCOB.

3. IlepeueHp TMUIAHMpPYeMbIX pe3yJIbTATOB O0y4YeHHS] 1O JAUCHHUILINHE,

COOTHECEHHBIX ¢ MHAUKATOPAMHU TO0CTHKCHU A KOMIIeTeHII il

Taoauna 1
[Lnanupyemble pe3yJibTaThI
Kox mo ®I'0OC NHauKaTopbl 10CTHKEHU S 00y4enusi no gucuuiuinie (3YB)
YHuBepcajibHble
Oo6menpodeccnoHalbHbIE

OIIK-2.1. BriOupaer | 3HATh:
OIIK-2. CnocoGeH | HeoOXOAUMBIi METOJ] | aHAIU3UPYET MPOOIEMHYIO
MIPUMECHSTh UCCIICIOBAHMS Il PEUICHUS | CUTYAIMIO U OCYIIECTBIISET €¢
COBPEMEHHBIC NIOCTaBJICHHOU 3a/1a4H; JCKOMITO3UIIHIO Ha OT/ACIbHbBIE
METOIbI OIIK-2.2. ITpoBoauT aHamu3 3aJ]a4uH.
VCCIIEIOBAHMS, TIOJIYYCHHBIX PE3YJIbTATOB; yMeTh:
OLICHHBATE B OIIK-2.3. [pencrapmsier ) CIIOCOOEH OPraHu30BbHIBATH
MENCTABIATH PE3yNbTaThl BBIMIOJIHEHHON TUTAHUPOBaHHUE HAyYHO-TEXHHUYECKOTO
PE3YIBTATHI paboTHL. HKCIIEPUMEHTA U HaquHo-

. UCCIIEI0BATENBCKOM paboThI MO

BBITIOTHEHHON HOPYYEHUIO PYKOBOJICTBA
paboThI

BJIA/IETh:

crioco0eH GopMyapoBaTh LEIU U
3aJ]a4M UCCIICIOBAHUS, BBISBIISTH
NPUOPHUTETHI PEIICHHUS 3214,
BBIOMpATh KPUTEPUH OLICHKH

IIpodeccnonanbHbIe




IK-1. Cnocoben
[JIAHUPOBATh U
CTaBUTD 33/1a4U
HcCe0BaHus,
BBIOMPATH METO/IbI
AKCIIEPUMEHTAIBHON
paboThl,
WHTEPIPETUPOBATH
U TIPEACTABIIATH
pe3ynbTaThl
HayYHBIX
HCCIEA0BaHUM B
BHJIC OTYETOB,
pedepaTos,
HayYHBIX
MyOJUKaIuii 1 Ha
MyOJTUIHBIX
00CYXICHHSIX.

IIK-1.1. Crnocoben
OpraHru30BbIBATH
IUTAHUPOBAHNUE HAYIHO-
TEXHUYECKOTO 3KCIIEPUMEHTA U
HAY4YHO-UCCIIEIOBATENBCKOU
paboThI [0 MOPYUEHHUIO

PYKOBO/JICTBA.
IIK-1.2. BripabatsiBaet
METOJIbl  3KCIIEPUMEHTAIbHOU
paboThl, MOXKET OCYILECTBIATh
MMaTeHTHBIN TIOUCK
nHpopmanuy, Ka4eCTBEHHO
00pabaThIBaTh,

MHTEPIPETUPOBATH u
MIPE/ICTaBIATh pe3yabTaThl

HAY4YHBIX HCCIICIOBAaHUN WIIH
HOBENIINX JOCTHKECHUN HAYKH.

3HATH.

BBIpa0aTHIBAET CTPATETHIO PEILICHUS
MOCTaBJICHHOM 3a7a4M (COCTaBIISIET
MO/JIeJIb, OTIPEEIIeT OTPAaHUYCHHUS,
BbIpa0aThIBAE€T KPUTEPUH, OLICHUBACT
HEO0OX0IUMMOCTb JIOTIOTHUTEIbHON
uHpOpMaINN);

(dopMHUpyeT BO3MOKHBIE BAPHAHTHI
peleHus 3a/1ad;

yMeThb:

BBIpa0aTHIBAET METO/IBI
OKCTIEPUMEHTAIBHON paboThl, MOKET
OCYIIECTBIISATh TTATEHTHBII TTOMCK
nH(pOpMaLMU, KAYECTBEHHO
00pabaTbeIBaTh, UHTEPIPETUPOBATH U
NPECTaBIISTh PE3yIbTaThl HAYYHBIX
HCCJICIOBAHNI B BUAC OTUECTOB,
pedeparoB, HAyIHBIX MTyONIUKAAN U
NPECTaBIISITh MTPE3CHTAIMHA CBOUX
HCCIICIOBAHNH, MM HOBEHUIITNX
JOCTH)KCHUI HAyKH U TEXHHUKH B
COOTBETCTBYIOIINX 00JIACTAX TIPH
MyOIMYHBIX 0OCYKIEHUSX;
BJIA/1eTh:

CIIOCOOEH NMPUMEHSTh COBPEMEHHBIE
METO/Ibl UCCTIeIOBAaHUS, OLIEHUBATh U
MPEJICTaBIATh Pe3yIbTaThl
BBITIOJTHEHHOU paOOTHI.




4. O0beM IMCUMINVIMHBI M BUABI Y4eOHOM padoThI

Taoauna 1
Bcero CemecTpbl
Bua yueOHo# paGoThl yacos/ 3a4.e]1. 1 1
(01010) 300 (01010 300
KonTakTHasi padora (Bcero) 48/1,4 18/0,5 48/1,4 18/0,5
B tom umcie:
Jlexupn 32/0,9 8/0,22 32/0,9 8/0,22
[TpakTuyeckue 3aHATHS 16/0,5 10/0,3 16/0,5 10/0,3
CeMuHapbl
JlabopaTopHbie pabOTHI
CamocTosiTeIbHasi paboTa (Bcero) 60/1,6 90/2,5 60/1,6 90/2,5
B tom umcie:
Kypcosas pabora (mpoekr)
PacuetHo-rpaduueckue paboThI 24/0,7 30/0,8 24/0,7 | 30/0,8
UTP
Pedepatnl
Joxmnaast
[Ipe3enTanuu
U (unu) opyaue 6uodvl camocmosmenvHou pabomoi:
IToaroroska K 1abopaTopHbIM paboTam
[ToaroToBKa K MPaKTHYECKUM 3aHATHAM 18/0,5 24/0,7 18/0,5 24/0,7
IToaroToBka K 3a4ery 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroToBka Kk sK3aMeHY
Bua npomexyTouHoii arTectanuu
Bua oryeTHoCTH 3a4yer 3auer 3a4eT 3a4eT
OO0miast Tpy10€eMKOCTh BCEI'O B yacax 108 108 108 108
JUCIHHUIIINHBI BCEI'O B 3a4. eqxMHHLIAX 3 3 3 3




5. Conep:xkanue QM CUUIIITHHBI

5.1. Paszaenbl TUCHUNIMHBLI M BHbI 3aHATHH

Taoauna 2
Yacer
Ne HaumeHoBaHue pa3zjaesia Hacer Hacer HpAKTHYECKHX Bcero yacon
JIEKITHOHHBIX J1a00paTOPHBIX
n/nm | AMCHMILIMHBI 10 ceMecTpam e — SAMSTHIL (cemmmapcekux)
3aHATHH
OoPO | 300 | OPO | 30 | OPO | 30 | ODPO | 3P0

NmxenepHbIil JKCIEPUMEHT U

1 P p 4 1 2 1 6 2
€ro 0COOEHHOCTH
UcneiTaTenpHoE a€i10.
IImannpoBaHue PKCIEpUMEHTa B

2 P p 4 1 2 1 6 2
TEXHOJIOTMYECKUX U HAYIHBIX
HCCIIEOBAHUAX

3 | [Tnan skcriepuMeHTa. 4 1 2 1 6 2
ITorpentaocTi M3MepeHN U UX
OLIEHKA
TpaauuuOHHbBIN MOIX0/

5 | opranm3zanuu u 06pabOTKH 4 1 2 1 6 2
pe3yIbTaTOB AKCIIEPUMEHTA
OnTuManbsHble UIAHbI

6 4 1 2 1 6 2
IKCIIEPUMEHTOB
ABTOMaTH3aMs

7 | sSKCTIEpUMEHTAIBHBIX 4 1 2 1 6 2
Uccnenosannit
Peruncrpamnus pe3ynsTaToB

8 pallsl pesy. 2 1 1 1 3 2
HCITBITAHUH
MeToasl 1 METOIMKH KOHTPOJIS

9 FIbL I METO P 2 1 1 3 1
Y U3MEPECHUH.

HUTOIO: 32 8 16 10 48 18




5.2 JleKuIHOHHBIE 3AHATUSA

Tao6auua 3

n/n

HaumeHoBaHue pa3zaesia
AMCHUILIMHBI

Copnepsxanue pasnena

2

3

WHXeHepHBIN SKCIEPUMEHT U
€ro 0COOCHHOCTH

OcHOBHbIE MOHSTHSI NIPOBEAEHUS KCIIEpUMEHTa. Poiib U MecTo
9KCIEPUMEHTAJIbHBIX MCCIIEJOBAHUI NpU CO3JaHUU, TOBOJKE U
JKCIUTyaTaluu TEII0PHEPTreTHYECKOTO 000py/10BaHUA.
DKClepuMEHTAJIbHbIE MUJIOTHBIE UCCIIEI0BAHUSL.

Ortanbl  uccinenoBanua. (Cxema dyepHoro smmka. (Cxema
IpeJCTaBlICHUs OO0BbEKTa NpPH OPraHu3allUuUd SKCIEPUMEHTA.
AKTUBHBIE, U TACCUBHBIE HCCIIE0BAHUS.

JlBa moaxoma B OpraHu3alMd  AKCIEpUMEHTOB. YacTHble
3aBHCHMOCTH MEXIY OTACIHHBIMH BXOJHBIMH U BBIXOIHBIMH
napaMeTpamH.

MHuorogaktopHbIil 3kcriepuMeHT. «IIpokisTue pasMepHOCTEN».
JIea cmocoba  mpuBeACHHS  BXOJIHBIX  MApaMeTpoB K
0e3pasMepHOMY BULY

HcnriTaTensHoe neno.
[InmannpoBaHue 3KCrIEpUMEHTA
B TEXHOJIOTMYECKUX U
Hay4YHBIX HCCIIEJOBaHUIX

O6LGKTI>I I/I3yquI/I5{, ICJIb U OCHOBHBIC 3aJa4YMd AJUCILUIIJINHBI.
OCHOBHI)IG IIOHSATUA U onpe)leneHI/m B O6J'IaCTI/I HUCIIBITAHUS.
Pa3BuTHe ncnpITaTeNLHOTO JEA.

KoHuennuss OLEHKH TEXHUYECKOIO COCTOSHHS OOBEKTa.
TpexaranHasgs  cucTeMa  HWCOBITAHUA B~ MOHHUTOPHHIE
TEXHHYECKUX 0OBEKTOB.

Ponp mnmaHupoBaHUS JKCIEPUMEHTa B TEXHOJIOTUYECKUX H
HAyYHBIX UCCIICIOBAHUSX.

3amava mIaHUPOBAHUS SKCIIEPUMEHTA.

OcHOBHBIE OCOOGHHOCTH OKCIIEPUMEHTAa Ha COBPEMEHHOM
JTamne pa3BUTHS HAYKHW M TexHUKH. OOIIMe 3aKOHOMEPHOCTH
MPOBEJACHUS SKCIEPUMEHTA B PA3IUYHBIX OO0JIACTSIX 3HAHUU.
OcCHOBHBIC THIIOBBIC 33Jla4H, peEIIacMble IPH TPOBEICHUU
AKCTICPUMEHTA.

IInan OKCIICPpUMCHTA.

[InanupoBaHue SKCHEPUMEHTA KaK COBOKYIHOCTb JIE€HCTBHH,
HaIPaBJICHHBIX Ha pa3paboTKy CTpaTeruu
JKCIIEPUMEHTUPOBAHUSA OT HAYaJIbHBIX A0 3aKIHOYMTEIbHBIX
9TAaNloOB M3y4eHUs] OOBEKTa HcCCieloBaHMus (OT IOJy4eHUs
anpuopHOo uMH(OpPMaLUU [0 CO3JaHMS PabOTOCIOCOOHON
MaTEMaTUYE€CKOM MOJEIN WM OINpEAEICHUS ONTHUMAaJIbHBIX
YCIIOBU).

OcCHOBHBIE IPUHIUIIBI [IJITAHUPOBAHUS dKCIIEPUMEHTA.

OCHOBBI TUCIIEPCHOHHOTO aHAIN3A.

OTka3 oT MoJIHOTO Mepedopa BO3ZMOKHBIX BXOJAHBIX COCTOSIHUM.
Br16op umcna ypoBHeH BapbHpOBaHMS MO KaXJIOMYy (pakTopy
Ha OCHOBaHMM BHJA aIPOKCUMAIMM (DYHKIMU OTKIIHUKA.
[IpuHIMN MOCIIEN0BATENBHOTO IUNIAHUPOBAHHUS.

[TpuHnun COIIOCTaBUMOCTH c LIYMOM. [TpuHIMn
paHIOMU3ALNH.

[IpyHOMI  ONTHMAIBHOCTH IIAHUPOBAHUS  OKCIIEPUMEHTA.
OnHoaKTOPHBIA JUCTIEPCUOHHBINA aHATU3 C OJMHAKOBBIM WU
HEOJVHAKOBBIM YMCJIOM UCIBITAHUH.

JIByxXaKTOpHBIN AUCHIEPCUOHHBIN aHAIN3.
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[TorpemHnocTn n3MepeHui u
UX OLICHKA

Knaccudukamus n3MepeHHid M UX MOTPEUIHOCTEN: Mo crnocoly
noinydeHus pesyiabrata; Ilo wmeroxmy wumsmepenuit; Ilo
0COOCHHOCTSIM u3MepeHmid. JlocTaTouHble W H30BITOYHBIC
u3Mepenusi.  TouHele, TPUOMIDKEHHBIC,  HAACKHBIE U
HeHa/lexHble n3MepeHus. OneHka norpemrHocteil. TouyHOCTH
u3MepeHus. Tpu MCTOYHHMKA BO3HUKHOBEHMS IOIPELIHOCTEM.
CucremaTuueckue U choydaiiHble mnorpemHocTd. OOmas
HOTPEHIHOCTh Teopusi OmUOOK. CTaTUCTHYECKHH  aHaIU3
pe3ynbTaToB u3MepeHuil. OneHka cpeaHed KBaapaTUYHON
IIOTPELIHOCTH. HuddepenunansHoe IIPE/ICTABIICHUE
HOPMQJIBHOIO  3aKOHA  PACHPEICICHUs TMOrPEIIHOCTEN  C
WHTEpBAJaMU CTaHJAPTHBIX OTKJIOHEHHMH G.  HopmaibHbIN
3aKOH  pachpelesieHus  MorpemHoctel.  Pacmpenenenue
Creiogenta.  Koaddumuent Crpromenta. [oBepurenbHas
BEPOSITHOCTb.  [lOrpemHoCT NpH KOCBEHHBIX H3MEpPEHUSIX.
Panpomusanuss  Kak ~ CpeACTBO  MOBBIMIEHUS  TOYHOCTH
pe3yinbTaTOB JKCIIEpUMEHTA. Pannomuzanuu JUTSE
0/1H0(aKTOPHOTO SKCIIEPUMEHTA.

TpaauIMOHHBIN TTOIXO0
OopraHu3aIuy 1 00paboTKH
Pe3yNbTaTOB KCIIEPUMEHTA

OcoOeHHOCTH  TJIAaHUPOBaHUS U rpapUUecKuil  aHaiu3
pe3yNbTaToB U3MepeHui. Knaccst TOYHOCTH
ANEKTPOU3MEPUTENbHBIX mpubopoB. Kitacc TouHoCTH LISt
MpUOOPOB TOBBIMICHHOW TOYHOCTH (0Opa3IOBBIX, 3TATOHHBIX).
CrnosxxHble uM3MepuTelbHble cucTembl. [locnenoBarenbHble WK
napajulebHble  CXE€Mbl ~ COEIMHEHHUS  COOTBETCTBYIOIIMX
aneMeHTOB cuctembl. [locnmepoBarenbHas cxema COEIUHEHHS
W3MEPHUTEIbHBIX 3BeHBhEB. CXeMbl C OOpaTHOM CBS3BIO: a4 —
MOJIOXKUTEIbHAsE OOpaTHas CBsI3b; 6 — OTpHIATEIIbHAs OOpaTHas
cBsa3b. (xema SKCIepUMEHTAIbHON YCTaHOBKHU. Pe3ynbTarhbl
9KCIIEPUMEHTAJILHOTO UCCIIeI0BAHUS U UX PETUCTPALUS.
CrnaxxuBaHue 5SKCIEpUMEHTANbHBIX JaHHBIX. VccrnenoBanus
HEYCTAaHOBUBIIMXCS TMPOILECCOB U BBIABICHUS 3aBUCUMOCTHU
OJIHOTO WJIM HECKOJIbKMX BBIXOJHBIX MapaMeTpoB OT TEKYIIETro
BpemeHu. CHATHE TepMOrpaMM B  OTAEIBHBIX TOYKaX
uccienyeMoro ooObekta. Buemnue mnomexu. CriakuaHue
MEPBUYHBIX OMBITHBIX JAaHHBIX. METO CKOJB3SIEro CPEeaHEro.
MeTto 1 4ETBEPTHIX PA3HOCTEM.

MeTo1 HaUMEHBIIIUX KBAJPAaTOB MpU 00PaOOTKE OMBITHBIX
MaHHBIX  (perpeccMoHHbI  aHanmu3). JlelicTBUTeNbHAsA W
pacueTHass ~ PErpecCHOHHBIE  3aBHCHMOCTH. Jlunus
NEHCTBUTENHLHON 3aBUCHMOCTH W HEBSI3KH. JIMHUS perpeccum.
Paznuunble TOOXOABI K TOCTPOCHUIO JIMHUH PErpeccHi:
MHHAMH3HPOBATh CYMMY HEBSI30K [UTs BCeX TO4Yek min(ZAyi ) ;
MHHAMH3HPOBATh MaKCHMaJbHbIe HEBs3KM min(max Ayi);
MHHAMH3HPOBATh CYMMY KBaJpaTOB BCEX HEBSA30K min(ZAyi2) .

Hcnonp3oBanue MCTOZAa HAWMMCHBIIHUX KBaApaToOB I
ONPCACIICHHUA nmapaMeTpoOB OTACIBHBIX HEJIMHEHHBIX
3aBHCHMOCTEH. HpI/ICMBI alrpoKCUManun PE3YyIbTATOB
OKCIICPUMCHTA. SJ'ICKTpOHHBIC Ta6J'II/II_IBI IIaKe€Ta MS
Excel .PCSy.IIBTaTLI OKCIICPUMCHTAJIbHOTO HUCCICIO0BaHUA

3aBucuMoctedt pu=f(t) 11 UCXOTHBIX KOMIIOHEHT U UX CMECEH.
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OnTuMmanbHble MIaHbI
9KCIEPUMEHTOB

JIByxXypoBHEBbIE MHOTO(AKTOpHBIE SKCHEpUMEHTHI. [loTHBIHI
dakropHbii SkcrepuMent 22, IIpaBuIo TONydeHHsS MATpHIL
IUIAHUPOBAaHUs. AJITOPUTM IOCTPOEHUS MaTpUIbl IOJHOIO
daxTopHoro skcnepumenTa. CBOICTBa OPTOTOHAIBHOCTH U
portorabenpHocTH Matpunbl. Matpuma I1dD 23, Henuneiinbie
dopmaneubie  Mozenu. CreneHHas — (MyJIbTHILIMKATHBHAS)

3aBUCUMOCTb. DKCIOHEeHIMaIbHAs 3aBUCHUMOCTh
[Tapametpsl OpPTOTOHAJILHOTO IUIaHa. [Tapametpsl
pPOTOTabENBHOTO IJ1aHa. [Tnanst BTOPOTO
nopsjaka.CTaTucTu4ecKue OILICHKHU pe3yabTaTOB npu

ONTHUMANLHOM TIIAHMPOBAHUM dKcrepuMenta. Jlucmepcus S,
OnTuManbHBI  pOTOTA0ENBHBIM  TJIAH  TPEX(PaKTOPHOTO
NATUYPOBHETO OJKCIIEpUMEHTa. Marpuna IJIaHUpOBaHUS C
paHaOMU3anKen IIOCJIEI0BATEIBEHOCTH OTIBITOB.
Cratuctuueckui t-kputepuil CTbhIOJIEHTA, «I10J03PUTEIbHBIIN
pe3yiabTaT € 3aJaHHOM JIOBEPUTEIBHOM BEPOATHOCTHIO. F-
kputepust Oumiepa. Buapl kpurepues coriacusi U o0JacTu UX
npuMenenus. Kpurepnit  cormacust  IIupcona.  Kpurepuit
cornacus @uiepa- Cuenekopa. Kpurepuit cornacust baptierra.
Kpurepnii Kou(x)pena. t-xpurepuit Crbronenta. Kpurepuu
Pomanosckoro n Kosimaroposa.

ABTOMAaTH3aUA
IKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUI

CocTaB U CTpyKTypa aBTOMaTU3UPOBAHHON CHCTEMBI

Hay4yHbIX HccienoBaHuid. CoBpeMeHHass aBTOMAaTH3UPOBAHHAS
cucteMa HayuHblx uccnenoBanuii (ACHU). OO6oOmenHas
crpykrypa coBpeMenHoiit ACHU. CrpykrypHas cxema ACHU.
[IpoBeneHue SKCIEPUMEHTAIBHBIX UCCIICIOBAHUI U Pa3padOTKH
Y CO3/IaHMsI aBTOMATU3UPOBAHHOW CUCTEMBI. M3yueHne oObekTa
uccienoBanus.  Bpibop  o0mieil  CTpYKTypbl — CHCTEMBI.
Pa3paboTka pemieHuil MO0 TEXHUYECKOW pean3allid CHCTEMBI.
COopka cucreMbl U OTiIaaka ee (YHKIMOHUPOBAHUSL.
Pa3paboTtka nporpaMMHOro o0ecrne4yeHus.

Pa3paborka Meromumyeckoro obecredenus. KomruiekcHas
OTNIaZIka CHCTEMbl U TEpexoJl K HENOCPEeICTBEHHOMY
UCCIIEJIOBAaHUIO OOBEKTA.

Jlea  cmocoba  oOpaOOTKM  HMCXOJHOHW  HM3MEPUTEIBbHOMU
uHpopmanmu.  YcrpoiictBa ans  HUQpoBoil  00pabOTKH
nHpopMaIuu.

MukpomnpoiieccopHbie MH(OPMAIIMOHHO-BBIYHCIUTEIbHBIC
cuctembl. [lomMexu B HHMOPMALMOHHO - HM3MEPUTEIBHBIX
CUCTEeMaXx.

Peructpanusa pe3ynbTatos
WCTIBITAHUIT

Perucrpanus pe3yabTaToB UCTIBITAHUH.

HopwmaTtuBHbIe U METOANYECKHE JOKYMEHTBHI,
perIaMeHTHPYIOIIME BOIMPOCHl KauecTBa MPOJYKIHMU (CBIPbA,
MaTepHuaoB, MojyhaOpUKaTOB M KOMIUIEKTYIOUIUX H3IEIH).
[TapameTprl, (opMupyrolMe KauecTBO ChIpbs (MaTepHAlIOB,
noJ1y(haOpUKaTOB U KOMITJIEKTYIOIIUX U3JIEJINI).

Bbi60p KOHTpPOMUpPYEMBIX MapaMeTpoB Ui  OIpe/eNeHus
XapaKTepUCTUK, (HOPMUPYIOIIMX KadecTBO 3aroTOBKU. BrIOop
METO0OB M METOJAMK KOHTpOJII U HCIBITAHWM  CBIPBA,
MaTepHuanaoB, MOdy(haOpUKaTOB M KOMIUIEKTYIOUIUX H3JENIUH.
[TonsaTHE O cTaAUSIX KUZHEHHOTO LIUKJIA POAYKIIHH.




1 2 3
Ucneitanus npoaykuuu. OOBEKTHI U METOJWKU HCIBITAaHHM,
XapaKTepUCTUKA  MCIBITATENILHOTO  000pynoBaHMs.  Bujsl
UCTIBITAHUN:  KIaccu(UKaluss W METOAMKA  IPOBEACHUSI.
TpeboBanusi K COCTaBICHHIO U O(QOPMIICHUIO MPOTPAMMBL,
IIPOTOKOJIA, PE3yJIbTaTOB, YCIOBUN U 00bEMA UCIIBITAHUN.
TpeboBaHMsl K NMPOBEACHUIO HU3MEPEHUN U U3MEPUTEIBHOMY
9 MeTOHHHMeTOHHKHU obopymoBanuto. Breibop cpenctB usmepenwms. TpeOoBaHusS K
KOHTPOJISL 1 U3MEPECHUH. o N
n3MepenusM. OenepanbHblid 3akoH Poccuiickoit denepanuu ot
26 urons 2008 r. N 102-®d3. TpeGoBanus K U3MEPUTECIBHOMY
obopynoBanuto.  Hasnauenme W mpuHOMD — JEHCTBUSA
U3MEPUTENBHOTO 00O0PYIOBaHHMS TPH KOHTPOJIE KadecTBa
OpOAYKUMK  (ChIpbs, MaTepuayoB, MoaypaOpUKaTOB U
KOMIUICKTYIOIINX U3IEIIH).
5.3. JlaGopaTopHble 3aHATHS (HE IPEIYCMOTPECHBI)
5.4. IlpakTnyecKkue (ceMUHAPCKHE) 3aHITUS
Tab6auua 5
Ne HaumeHoBanue
oy | Pa3nena Copepsxanue pasiena
AUCHUITUHBI
WHxeHepHbIit . .
Mmuorodakropusiii 3kcnepumeHT. «lIpoxmstue pasmepHocteit». JIBa
1| oxenepument u ero crioco0a NpUBEIeHHs BXOIHBIX TapaMeTpoB K Oe3pa3MepHOMY BUIY
0COOEHHOCTH
HcneitatensHoe
neno. [InanupoBanue | OCHOBHbIE OCOOEHHOCTH SKCIIEPUMEHTa HAa COBPEMEHHOM JTare
o | OKcmepuMeHTa B pa3BUTUS HaykM W TexHUKH. OOmMe 3aKOHOMEPHOCTH IPOBEINECHUS
TEXHOJIOTUYECKUX U | SKCIIEpUMEHTa B Pa3JIUYHBIX 00sacTsax 3HaHUH. OCHOBHBIE THUIIOBBIE
Hay4HbIX 3aJa4u, penraeMple py MPOBEJEHUN IKCIEPUMEHTA.
HCCIIEIOBAHUSX
[TpuHIMI MOCIEN0BATENBHOTO IUIAHUPOBAHMSL.
3 | Ilnan skcniepumenta. | [Ipunuun comoctaBumocTH ¢ ImymMoM. [IpuHIMI —paHIOMM3aLUU.
[TpyHLIMD ONTUMAJIBHOCTHU IUIAHUPOBAHUS SKCIIEPUMEHTA.
TorpemHocTu OneHka MOTPeLIHOCTEH. TO‘I}-IOCTB usmepenus. Tpu HCTOUHIKA
9 BO3HUKHOBEHUS morpemHocrell. CucremaTHyeckue U clly4aiiHble
4 | u3mMepeHul u ux .
oleHKa norpemHocT. OOas NOTPELHOCTL TeopHs omn6ok. CratucTudeckuit
aHaJIN3 Pe3yJbTaTOB U3MEPEHUIL.
TpaauunoHHbIH CrinaxuBaHue TIEpPBUYHBIX OIBITHBIX JAaHHBIX. MeEToJ CKOJB3SIIEro
MOJIXOJ] OpPraHM3aluyu | cpeaHero. MeToJ1 4eTBEPTHIX pa3HOCTEH.
5 | uobpaboTku Meto HauMEHbIINX KBAJPaTOB MPU 00pabOTKE OMBITHBIX
pe3yabTaToB JTAHHBIX (PETPECCUOHHBIN aHATIN3).
HKCIIEPUMEHTA
CreneHHass (MyJbTUIUIMKAaTUBHAs) 3aBUCUMOCTb. OKCHOHEHLMAIbHAs
OntumanbHble 3aBucuMocTh.  [lapameTpsl  oproroHampbHoro IuiaHa. Ilapamerpsl
6 | muiaHsl porotabenpHoro miaHa. [lmanel BTOporo mnopsiaka. CraTucTHyecKHe
HKCTIIEPUMEHTOB OILIGHKH PE3YJIbTATOB MPH ONTUMAIBHOM IIJIAHWPOBAHUH SKCHEPUMEHTA.
Jlucnepcus S2,
ABTOMATH3AIHS [IpoBenenue OKCIIEPUMEHTAILHBIX UCCIIEJIOBAaHUNA U pa3paboTKu U
CO3/IaHUSl  ABTOMATU3MPOBAHHOM  cuctembl. M3yuenue  oObekTa
7 | BKCIEpUMEHTAIbHBIX .
. uccnenoBanus. Bpibop oOmelt cTpykTypel cuctembl. Pa3paboTka
UCCIIeIOBaHU I

penIeHni 10 TEXHUYECKON pealln3aluu CUCTEMBL.




Perucrpanus
pe3yJbTaToOB
UCITBITAHUUN

Bb160p KOHTPOJIMPYEMBIX TApAaMETPOB IS ONIPEICTICHUS XapaKTePUCTHUK,
(GopMHUpYIOIINX KauecTBO 3aroTOBKU. BBIOOp METONOB M METOIHK
KOHTPOJII W HCIBITAaHUH CBIPbsS, MaTepuajioB, Moiy(padpukaToB u
KOMIUICKTYIOIUX U3JEIHM.

MeTtoasl 1 METO UK
KOHTPOJISI K
U3MEPEHUN.

OOBEKTHl U METOJIUKU HCIBITAHUN, XapaKTEPUCTHKA HCIBITATEIbHOTO
obopynoBaHus. Buapl ucnelTaHuii:  kiaccu@uKanus M METOAMKA
npoBesieHus. TpeboBaHUS K COCTaBICHUIO U OPOPMIIEHUIO IIPOrPAMMBI,
MIPOTOKOJIA, PE3YJIbTATOB, YCIOBUM U 00bEMA UCTIBITAHUH.

6. CamocrosiTesibHAsE padoTa MAarucCTPAHTOB MO AMCLHMILIMHE
6.1 Bonmpocel 11 caMOCTOSITEILHOTO H3yYeHUsI

AKTHUBHBIE, ¥ TACCUBHBIC HCCIICIOBAHUS.
JIBa moaxoda B OpraHu3aluu SKCIIEPUMEHTOB.

KOHIIGHIII/I?I OLICHKHU TCXHHUYCCKOT'O COCTOAHUA 00BEKTa.
Pons ITaHUPOBAHUA SKCIICPUMCHTA B TCXHOJOTUYCCKUX U HAYUYHBIX UCCIICIOBAHUAX.
HHaHI/IpOBaHI/Ie OKCIIEPpUMCHTA KaK COBOKYITHOCTb )IGﬁCTBI/Iﬁ, HaITpaBJICHHBIX HA

pa3paboTKy CTpaTeruu SKCIIEPUMEHTUPOBAHUS

HOCT&TO'—IHBIG 1 U30BITOYHBIE HU3MCPCHUA. TO‘-IHI)IG, HpI/I6J'II/I)KeHHI)Ie, HaICXXHBIC U

JuddepeHnnanbHoe  MpEACTaBICHHE  HOPMATBHOTO  3aKOHA  pacHpeeieHHS

MOTPEIIHOCTEH ¢ MHTepBaJlaMU CTaHJAPTHBIX OTKJIIOHEHHH G.

[Ipuemsl annpokcUMaIu pe3yibTaToB dKCIEPUMEHTA. DIIEKTPOHHbIE TaOIUIIbI TaKeTa
Pe3ynbTaThl 3KCIEPUMEHTATBHOTO HccenoBanust 3aBucumocteit u=f(t) mis ucxoHpIx

HpOBeI[eHI/Ie OKCIICPUMCHTAJIBHBIX I/ICCJ'IG,I[OBaHI/Iﬁ u p33pa6OTKI/I 1 CO3JaHHuA

aBTOMaTH3HpOBaHHOﬁ CHCTCMBI. I/IsyquI/Ie 0o0BeKTa HUCCICJOBaHMUs.

[Tapametpsl, hopmupyrolre Ka4eCTBO ChIPhs (MaTepHaioB, MoiryhadpuKkaToB u

1
2
3
4
5
HCHAICKHBIC I/I3MepeHI/I$I.
6
7
MS Excel.
8 .
KOMIIOHCHT U UX CMCCCH.
9
10 N
KOMHJ’IGKTYIOH_II/IX I/IB,HCJ'II/II/I).
11

HcneiTanus MMpOAYKIUH. OOBEKTHI U MCTOIHUKH HCHLITEIHHFI, XapaKTCpUCTHUKA

UCIBITaTEIHHOTO 000PYI0BaHUS.
12 Bubl ucnibitanuii: kiaccuukanys U METOMKA ITPOBEIACHUSI.

6.2 Tembl pedepaToB:

1. 3KCHepI/IMeHTaJ'ILHI>Ie MUJIOTHBIC UCCIICOIOBAaHUA. OTtansl HUCCICIOBAaHUs.
Cxema YCPHOT'O sAlIUKaA.

2.  AKTHBHBIE, U TAaCCUBHBIE UCClIe0BaHMs. J[Ba 0/1X0/1a B OPraHU3aI[MH SKCIIEPUMEHTOB.

3. MHorodakropHsblii 3kcriepuMeHT. «[IpoxiaTue pazmepHoCTe.

4.  KoHuenuus olleHKH TEXHUYECKOTO COCTOSIHUS OOBEKTA.

5. OcCHOBHBIE NOHATHUS U ONPENIeNIEHUs B 00JaCTH UCTIBITaHUA. Pa3BUTHE UCTIBITATEIBHOTO
Jena.

6.  KoHIenuus OLeHKH TEXHUYECKOTO COCTOSHUS 0OBEKTa.

7. TpexoramHas cucTeMa MCIBITAHUI B MOHUTOPUHIE TEXHUYECKUX 0OBEKTOB.

8. 3amaua 1uiaHuMpoBaHUs OSKcnepuMeHTa. OCHOBHBIE OCOOCHHOCTH OKCIEpUMEHTa Ha
COBPEMEHHOM JTalle pa3BUTHUS HAYKU U TEXHUKHU

9. OcHOBHBIE THIOBBIC 33]]a4H, PEIIacMblIe TP MTPOBEACHUH 3KCIIEPUMEHTA.

10. IlnanupoBaHHE 3KCIIEPUMEHTA KaK COBOKYITHOCTh JICMCTBUMN, HAIIPaBICHHBIX HA



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.

40.

pa3paboTKy CTpaTeruu IKCIEPUMEHTUPOBAHUS

OnHoGaKTOPHBIN TUCTIEPCHOHHBIN aHAIN3 C OJIMHAKOBBIM U HEOJIMHAKOBBIM YHCIIOM
HCTIBITAHU .

JByX(aKTOpHBIN AUCHIEPCUOHHBIN aHAIN3.

Onenka norpemHocteid. TouHOCTh U3MepeHust. Tpu HMCTOYHMKA BOZHUKHOBEHUS
IIOIPEIIHOCTEN.

Cratuctuueckuil aHaiu3 pe3yIbTaTOB U3MEPECHHUIA.

HuddepenunanbHoe MpencTaBieHne HOPMAIBHOTO 3aKOHA PacTIPEIEIeHUs TIOTPEITHOCTEH
C MHTEpBaJaMH CTaHIAAPTHBIX OTKJIOHEHUH G.

Orenka cpeHelt KBaJpaTUYHOM MOTPEIIHOCTH.

HopmanpHslii 3akoH pacnpeneneHus norpemHocreii. Pacnpenenenue CTeroeHTa.
Koadppunuent Cteronenta. /loBeputenbHas BEpOSTHOCTb.

Pangomusaius kak cpesicTBO MOBBIIIEHUSI TOUHOCTH PE3yJIbTaTOB AKCIEPUMEHTA.
CoOanancupoBaHHbIE paHIOMU3UPOBAHHBIE TJIAHHI.

Oco0eHHOCTH TUTAHUPOBAaHUSL U I'paUUecKuil aHaIU3 pe3yIbTaTOB U3MEPEHUI.

Krnacesl TouHOCTH 351eKTpon3MepUTeNbHBIX pubopos. Kiiacc TouHocTH ams mpubopos
MOBBIIIEHHOW TOUHOCTH (0OPA3IOBbIX, TATIOHHBIX).

CrnosxHble u3MepuTenbHble cucTeMbl. [locienoBaTenbHble WK MapallielIbHbIE CXeMbl
COEJIMHEHUS] COOTBETCTBYIOLINX JIEMEHTOB CUCTEMBI.

Cxema 3KCIepuMEHTAIbHON YCTaHOBKH. Pe3ynbTaThl SKCIIEpUMEHTAILHOTO UCCIeI0BAHUS
U UX perucTparus.

CrinaxuBaHue 3KCIIePUMEHTAIbHBIX JTaHHBIX.

CHsTHE TepMOTpaMM B OTAEIBHBIX TOUKAX UCCIENYEMOIo 00beKTa. BHenHe noMexu.
CrnaxnBaHue NEPBUYHBIX OIBITHBIX JaHHBIX.

Metoa HauMEHbIINX KBAAPaTOB IPU 00pabOTKE ONBITHBIX

JTAHHBIX (PETPECCUOHHBIN aHAIN3).

Hcnonp3oBanne MeTOa HAMMEHBUINX KBAIPaTOB I ONPEICIICHUS IapaMETPOB
OTZENbHBIX HEJIMHEWHBIX 3aBUCUMOCTEN.

[Ipuemsl anmpoKkcUMaLUU pe3yabTaTOB SKCIIEPUMEHTA. DJIEKTPOHHbIE TabauIbl Taketa MS
Excel.

CreneHHas (MyJbTHUILUIMKATUBHAS) 3aBUCUMOCTb. DKCIIOHEHIIMA/IbHAs 3aBUCUMOCTh
ITapameTpsl OPTOrOHAJIIBHOTO IUIAHA.

Martpuna 1miaHupoBaHMs ¢ paHIOMHU3aLUEN MTOCIEJ0BATEIbHOCTH OTIBITOB.
Cratuctuueckuii t-xpurepuii CThIOICHTA, «I10I03PUTEIIBHBINY Pe3yJabTaT C 3aJaHHON
JOBEPUTEIIBHON BEPOSTHOCTHIO.

[IpoBeneHune sKcriepuMEHTAIBHBIX UCCIIEA0BAHUM U pa3pabOTKHU U CO3IaHUS
aBTOMATH3UPOBAHHOM cucteMsl. M3yueHne oObeKTa ncciiel0BaHusl.

Br160p oO1ieii ctpykTypsl cucteMbl. Pa3paboTka perieHuii 1o TeXHUUECKOH peanu3anuu
CUCTEMBI.

C6opka cuctembl 1 0TIIa/1Ka ee GyHKIMOHUpoBaHUs. PazpaboTka mporpaMMHOTO
o0ecrieyeHusl.

JlBa crocoba 0OpabOTKM HMCXOJHOW H3MepuTenbHOM HHpopManuu. YcTpolcTBa Uis
upoBoit 00paboTKH HHPOPMALIUH.

MukponporieccopHble  MH()OPMAIMOHHO-BBIUNCIUTENbHbBIE  CHCTEMBI. Ilomexu B
MH(GOPMALMOHHO - U3MEPUTENIBHBIX CUCTEMAX.

Peructpanus pesynpTaToB HcnbiTaHud. HopMaTuBHBIE M METOAMYECKHE JOKYMEHTBI,
perIaMEHTUPYIOIIUE  BOMNPOCHl  KadyecTBa  NPOAYKUMU  (CBIpbs,  MaTepUasoB,
1oJ1y(haOpuKaTOB ¥ KOMIUIEKTYIOIIUX U3/ETHI).

[TapameTpsl, hopMuUpyrOIIHe KayecTBO ChIpbs (MaTepHasoB, NoIyhadbpuKaToB U
KOMILJIEKTYIOLIUX U3/IETIHI).

Bb160p KOHTPOJMPYEMBIX TAPAMETPOB IS ONIPEICTICHUS XapaKTePUCTUK, (POPMUPYIOIINX
KaueCTBO 3arOTOBKH.

Ucnsitanus npoaykiuu. OOBEKTH 1 METOIMKY UCTIBITAHUH, XapaKTepUCTHKA



HCIBITATEILHOTO 000PYIOBaHUS.

41. Bunapl ucnbITaHUN: KIacCU(PHUKAIMS U METOAUKA POBEACHUSL.

42. TpeboBaHHS K COCTaBICHUIO U O(POPMIICHHUIO MPOTPAMMEI, IIPOTOKOJIA, PE3YIIBTATOB,
YCIIOBUHM 1 00bEMA UCTIBITAHUH.

43. TpeOGoBaHuUs K MPOBEICHUIO U3MEPEHUN W U3MEPUTEIFHOMY 000PYI0OBaHHIO.

44. Bri6op cpenct m3mepenus. TpeboBanus k uzmMepenusim. dexepanbHblii 3aKoH Poccuiickoit
Oenepanun ot 26 urons 2008 r. N 102-D3.

45. TpeOoBaHuUs K U3MEPUTEILHOMY 000pyaoBannto. HasHaueHwne u IpuHIHIT ASHCTBUS
M3MEPHUTEIBHOTO 000PYI0BAHUS ITPU KOHTPOJIE KAaYeCTBA MPOIYKINHU (CBIPbs, MAaTEpPHAJIOB,
1oJ1y(haOprKaTOB M KOMIUIEKTYIOIINX H3/ICITHIA).

6.3. YueOHo-MeTOIMYeCKOEe 00ecneyeHne CaMOCTOSITeIbHO padoThl
Jluteparypa:

[TycteinankoBa E.B. MeTomonorus HaydHOTro UccieqoBaHus [ DIEeKTpOHHBIN pecypc]:
yuebHnoe nocodue/ [lycteinankoBa E.B.— Dnektpon. TekcToBbie nanubie.— CapatoB: At [1u
Op Memma, 2018.— 126 ¢.— Pexxum nocryma: http:// www.iprbookshop.ru/71569.html.—
OBC «IPRbooks»

DKCnepUMEHTATBHBIE METOIBI HCCIICIOBAHUS [ DTIEKTPOHHBIN pecypc]: yuebHOe mocooue/
CAunexceeB C.A., JImutpueB A.JI., Harubun }0.T., Hukymenko E.M., Cynpyn A.C.,
Tpodumon B.A., Typk6oes A., [Ipokonenko B.T., fIcekoB A.J[..— DIEKTPOH. TEKCTOBBIE
naaabie.— CI16.: YauBepcuter UTMO, 2012.— 81 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/65381.html.— 3BC «IPRbooks»

JrooumreBa O.J1. baouHoe mraHupoBaHue SKCIIEPUMEHTA U aHAIIN3 JaHHBIX [ DJIEeKTPOHHBIN
pecypc]: yae6Hoe nocodue/ JlrooumiieBa O.JI.— DnekTpoH. TekcToBbIE TaHHbIe.— HrnkHMIA
Hosropoa: Hmwkeropoackuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCHUTET,
OBC ACB, 2018.— 30 ¢.— Pexum pocryna: http://www.iprbookshop.ru/80885.html.— 3BC
«IPRbooks»

7. OeHOYHBbIE CPeACTBA

7.1. Bonnpochbl K IEPBOMY TEKVIIIEMY KOHTPOJIO 0CBOEHUS 1N CUMILIMHBI

1. OCHOBHEIE IIOHATHUA IMPOBCACHU OKCIICPHUMCHTA. Poinnb u MECTO
OKCIICPUMCHTAJIbHBIX I/ICCJ'IC,I[OBaHI/Iﬁ npu CO34aHHuU, AOOBOJKE M ISKCIUTyaTallun

TCIIOOHCPIr€TUICCKOI'O O60pyI[OBaHI/IH
2. 3KCHepI/IMeHTaJ'ILHI>Ie MUJIOTHBIC UCCIICOIOBAHUA. OTtansl HUCCICIOBAaHUs.
Cxema YCPHOT'O SAlIUKaA.

3. Cxema MpCACTaBIICHUA 0o0BeKTa IMpU OpraHnu3anu SKCIICPUMCHTA.
4, AKTI/IBHLIG, 1 MMaCCHUBHBIC UCCIICAOBAHMA.

JIBa mozixoa B OpraHu3aluy SKCIIEPUMEHTOB.
5. YacTHble 3aBUCUMOCTHM MEXJIy OTIEIbHBIMU BXOJHBIMH M  BBIXOJHBIMH
napameTpamH.

MHorodaktopHsblil skcriepuMeHT. «IIpokisiTue pasMepHOCTEN.
JlBa crioco6a mpuBeIeHUs BXOIHBIX ITapaMeTpoB K 6e3pa3MepHOMY BUY
OOBEeKThI U3Y4EHUS, 11€Jb U OCHOBHBIE 3aJ1au U CLUITIIMHbI

© o N

OCHOBHBIC IIOHATHS | ONpCACIICHHUA B oOmactu wucoeiTanus. Pa3Buthe
HUCIBITAaTCIIBHOI'O ACJIA.



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.
40.

41.

42.

Kowntenius oeHKr TEXHHYECKOTO COCTOSHUS 00bEKTa.

TpeXBTaHHaH cucrema I/ICHBITaHI/Iﬁ B MOHI/ITOpI/IHFe TCXHUYCCKUX O6’beKTOB.

POJIB HJIaHI/IpOBaHI/Iﬂ BKCHCpI/IMeHTa B TCXHOJIOTHUYCCKUX U Hay‘-IHBIX
HCCIIEIOBAHUSIX.

3anaya muaHUpoBaHUS dKcriepuMeHTa. OCHOBHBIE 0COOCHHOCTH AKCIIEPUMEHTA Ha
COBpeMeHHOM aTarie pa?,BI/ITI/ISI HaYKI/I N TCXHUKU

OOm1re 3aKOHOMEPHOCTH MTPOBEACHUS SKCIIEPUMEHTA B PA3JIMYHBIX 00JIACTSIX
3HAHUU.

OCHOBHEIE THIIOBBIC 3aa4yu, peracMbIC IIPHU NPOBCACHUN 3KCIICPUMCHTA.
HJIaHI/IpOBaHI/Ie OKCIICPUMECHTA KaK COBOKYIIHOCTH HeﬁCTBHﬁ, HaIlpaBJICHHbBIX Ha

pa3paboTKy CTpaTeruu 3KCIepUMEHTUPOBAHUS
OCHOBHEIE IMPUHOMUIIBI IIJIAHUPOBAHUS SKCIICPUMEHTA.
OCHOBBI TUCIIEPCUOHHOTO aHAIN3a

OTKa3 OT NOJIHOTO Nepedopa BO3ZMOKHBIX BXOJAHBIX COCTOSIHUM.
Bo16op uncna ypoBHEH BapbUpOBAaHUS MO KaKIOMY (DaKTOpy Ha OCHOBAaHUM BUJA
arnpoKCUMAaIINU byHKIIUN OTKJIMKA. [TpuHImn IOCJIEAOBATEIBEHOTO

IIJIAHUPOBAHUS.
[IpuHIMN conocTaBUMOCTH € yMmoM. [IpuHIun panaoMu3anuu.

OnHodaKTOpHBINA TUCTIEPCUOHHBIN aHadu3 C OJMHAKOBHIM M HEOJIWHAKOBBIM

YUCIIOM UCTBITAaHUM.
JIByX(aKTOpHBIN TUCTIEPCUOHHBIN aHAIHU3.

Knaccudpukamuss u3MepeHW W WX TMOTPEIIHOCTEH: MO CIMOoCcOo0y MOydeHUS

pesynbTata; [To Metomy usmepenuii; [lo 0coOEHHOCTSIM H3MEpPEHUH.
JlocraTtounblie U U30bITOUHBIE U3MepeHus. TouHbIe, MPUOIMKEHHbIE, HAaJeKHbIE U
HEHaJIeKHbIE U3MEPEHUSI.

Ouenka norpemHocTel. TOYHOCTh M3MepeHus. Tpu HMCTOYHHUKA BO3HUKHOBEHHUS
MOTPEITHOCTEN.

CucremaTdeckue W ciydaiiHble norpemHocti. OO0Imas norpenHocTh TEOpUs
OILINOOK.

CraTucTUueCcKuil aHAJIN3 PE3YJIbTATOB U3MEPECHUM.

OueHka cpeiHei KBaApaTUYHOM MOTPEUTHOCTH.

JuddepenunanbHoe MpeIcTaBlIeHHEe HOPMAaJIbHOIO 3aKOHA paclpeaeIeHUs
MOTPEIIHOCTEH ¢ MHTEpBaJlaMU CTaHJAPTHBIX OTKJIIOHEHHH G.

HopwmanpHslii 3akoH pacnpeznenenus norpemHocteil. Pacnpenenenue CTelo/ieHTa.
Koaddunument Cteionenta. JloBeputenbHas BEpOSITHOCTb.

[TorpemHocT npu KOCBEHHBIX U3MEPEHUSIX

Pannomuzaius Kak cpeiCTBO MOBBIIIEHUSI TOYHOCTH PE3YJIbTaTOB AKCIEPUMEHTA.
Pangomuzarum 1st 0 JHO(AKTOPHOTO SKCIIEPUMEHTA.

PannomMuzanus uaMepeHnii o BpEMEHU: peaibHasi OCIeI0BaTEIbHOCTb OIBITOB;
CllyJaiiHasi pacCCTaHOBKA PE3YyJbTaTOB U3MEPEHUM.

COanancupoBaHHbBIE paHIOMU3HUPOBAHHBIC TUTAHBI.

Oco0eHHOCTH TUTAHUPOBAHUS U TpaUUeCKuil aHATTU3 PE3yabTATOB U3MEPEHHUI.
Krnaccel TOYHOCTH ANeKTpou3MepUTeNnbHBIX MpuOopoB. Kiacc TouHocTy ams
pUOOPOB MOBBIIIEHHONH TOYHOCTH (00pa3LOBbIX, 3TATIOHHBIX).

CrnoxHble U3MepuTeNbHble cucTeMsbl. [locnenoBaTenbHble WM NapalliesIbHbIE
CXEMBbI COEMHEHUSI COOTBETCTBYIOIIUX 3JIEMEHTOB CUCTEMBI.

[TocnenoBarenbHast cxeMa COEAMHEHUSI U3MEPUTEIbHBIX 3BEHbEB. CXEMBI C
00paTHOM CBS3BIO: @ — MOJIOKUTENbHAsE 0OpaTHAs CBA3b; O — OTPHUIIATEIbHAS
oOpaTHasi CBS3b.

CxeMa 3KCIIepUMEHTANIbHON YCTaHOBKU. Pe3ynbTaThl 3KCIEPUMEHTAIIBHOTO
HCCIE0BAHUS U UX PETUCTPALIUS.



43.
44,

45.

46.
47.

CrnaxuBaHHeE SKCIICPUMCHTAJIbHBIX JaHHBIX.

I/ICCHGI[OBaHI/IH HCYCTAHOBUBIIUXCA IMPOLCCCOB 1 BLIABJIICHHUA 3aBUCUMOCTU O AHOT'O
HJIM HCCKOJIBKHUX BBIXOAHBIX ITAPAMETPOB OT TCKYLICTI'O BPCMCHHU.

CHsiTHE TepMOTpaMM B OTAEIBHBIX TOYKAX UCCIENyeMOTo 00bekTa. BHemHue
noMexu. CriakuBaHue NEPBHUYHBIX OIBITHBIX TAHHBIX.

Meron ckonb3smero cpeaHero. Meros 4eTBEPTHIX Pa3HOCTEN.

MGTOI[ HaMMCHBIINX KBaaApaToB npu 06pa60T1<e OIIBITHBIX JaHHBbIX
(perpeccuoHHbIN aHaIN3).

O6pa3en 6uieTa K IepBOMY TeKYIEMY KOHTPOJIIO 3HAHMIA 10 TUCHUTLIHHE

I'po3HeHckuil rocynapcTBeHHBINH HETSIHON TEXHUUECKUH YHHBEPCUTET UM. akaa. M.Jl. MummoHmukoBa

MuHHCTEPCTBO HAYKH M BhICIIEro oOpa3zoBanus PO

WHCTUTYT SHEPTETUKH
Kageopa «Tennomexnuxa u cuopasiuxa

Buier Nel

| mexywuiit kKonmpo.ib 3nanuil

Jucnunnuna: «MHKeHepHbIH IKCIIEPUMEHT»
Cemectp 1

OCHOBHBIE TIOHSITHS ITPOBEJICHNUS SKCTIEPUMEHTA. POJIb 1 MECTO IKCIIEPHMEHTATBHBIX
WCCIIEIOBAaHUI MTPH CO3/IaHUH, JOBOJIKE M SKCIUTyaTallUU TETLIOIHEPTeTUIECKOTO
000pyI0oBaHUs

,Z[OCTaTOLIHBIe ¥ U30BITOYHBIE HU3MCPCHUS. TO‘IHBIG, HpI/I6J'II/I}KeHHI)Ie, HaACKHBIC U
HCHAACKHBIC U3BMCPCHUA.

Hopmainbhblii 3akoH pacnpeaesienus norpemnocteil. Pacnpenenenne CtbroJieHTa.

3aB. kadenpoit «TermmoTexHruka v rupaBInKa» P.A-B. TypayeB

7.2. Bonnpockl KO BTOPOMY TeKYIIEMY KOHTPOJII0 OCBOEHH S AUCIUILINHbL

o

JlelicTBUTENbHAS U pacyeTHAsl PETPECCUOHHBIEC 3aBUCUMOCTH. JIMHUSA NeHCTBUTENBHON
3aBUCHUMOCTH U HEBSI3KH.

JIunus perpeccun. Pasnnunble NOX0b! K TOCTPOCHUIO IMHUU PErPECCUU:
MHHUMHU3UPOBATh CYMMY HEBSI30K JUISl BceX ToYek min(ZAyi ) ; MUHIMHU3HPOBATh
MaKCHUMaJIbHBIC HEBSI3KH min(max Ayi); MUHUMH3HPOBATh CyMMY KBaJpaToB BCEX HEBSI30K
min(ZAyi2)

Hcnonp3oBaHne  MeTOJa HAUMEHBIIMX KBaJApaTOB JUIA OIPENEICHUsS MapaMeTpoB
OTJIEIbHBIX HEJIMHEHHBIX 3aBUCUMOCTEH.

[IpueMsl anmpoKCUMAaLUU pe3yabTaTOB KCIIEPUMEHTA. DJIEKTPOHHbIE TaOIuIbI TakeTa MS
Excel.

Pe3ynbTaThl 3KCIEpUMEHTAIBLHOTO HcchenoBanus 3aBucumocteit u=f(t) mis ncxoaupIx
KOMIIOHEHT U UX CMECEH.

JIByXypoBHEBbIE MHOIO(aKTOPHbIE SKCTIEPUMEHTHI. [1onHbIi GakTOpHBI SkcrepuMeHT 22,
[IpaBuno nomydeHust MaTpull INIAHUPOBAHUA. AJITOPUTM ITOCTPOEHUS MAaTPHULBI [TOJIHOTO
(akTOPHOTO SKCIIEPUMEHTA.

CBoiicTBa OPTOrOHANLHOCTH U POTOTA0EIBHOCTH MaTpuibl. Marpuna I1DD 23,
Henuneitnpie popmaabHble MOJIENH.



10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.
31.

32.

CrenenHas (MyJIbTUIIIIMKaTUBHAS ) 3aBUCUMOCTb. DKCIIOHEHIIMAJIbHASL 3aBUCUMOCTh
[TapameTppl OPTOTOHAJIBHOTO IUIAHA.

[TapameTpsl poToTabenpHOro miaHa. Ilnansl BToporo mopsinka. CTaTHCTHYECKHE OLEHKU
Pe3yNnbTaToOB IIPH ONTHMAIBHOM ILIAHMPOBAHUH SKcIepuMenTa. Jlucnepeus S2.
OnTuManbHbI pOTOTA0EIBHBIH IJ1aH TPEeX()aKTOPHOTO MATHYPOBHETO SKCIIEPUMEHTA.
Martpuia miiaHupoBaHUsI ¢ paHIOMHU3aLUEN TOCIE0BATEIbHOCTH OTIBITOB.
Cratuctuueckuii t-kpurepuil CTblo/IeHTa, «I10I03PUTEIBHBII Pe3yNIbTaT C 3aaHHON
JIOBEPUTEIILHON BEPOSATHOCTHIO.

F-xpurepus @umepa. Buabl kputepues coriacus U 001acTu ux npuMeHenus. Kpurepuii
cornacus [Iupcona. Kpurepuii cornacus ®uiepa - CHenexopa.

Kpurepuii cornacus bapraerra. t-kputepuit Ctetofnenra. Kputepun PomanoBckoro u
Konmaroposa.

CoctaB © CTpyKTypa aBTOMAaTM3HpPOBAHHOW CHUCTEMBl. HAyYHBIX MHCCJIEIOBAaHUU.
CoBpemeHHast aBTOMaTU3MPOBaHHAsl CUCTEMa HayyHbIX uccineaoBanuii (ACHN).
O6061mmenHas ctpykrypa coBpeMenHoit ACHU. CrpykrypHas cxema ACHU.

[IpoBeneHne 3KkCrepUMEHTAIbHBIX UCCIEI0BAHUN U pa3pabOTKU U CO3JaHUs
ABTOMAaTHU3UPOBAHHON cHUCTEMBI. M3yueHne 00beKTa NCCIIeI0BAHMSL.

Br16op o0mieit ctpykTypsl cucteMbl. Pa3paboTka penieHuii o TEXHUYECKOH pean3aiuu
CUCTEMBI.

CO6opka cuctemsl 1 0THajKa ee QyHKIMoHupoBaHus. Pa3paboTka nmporpaMMHOTO
obecrieyeHus.

Pa3pabotka metonuueckoro obecriedenus. KomiuiekcHas oTiiajika CUCTEMBI U MEpeXo] K
HEMOCPEJCTBEHHOMY HCCIIEJOBAaHUIO OOBEKTA.

JIBa cmoco6a 0oO0pabOTKM HMCXOTHOW H3MEPUTEIbHOW HMH(pOPMANUH. Y CTPOMCTBA IS
nudpoBoit 06paboTKN MHGOPMAITHH.

MukponporeccopHble  MH()OPMAIMOHHO-BBIUNCIUTENbHbBIE  CHUCTEMBI. Ilomexu B
MH(GOPMALMOHHO - U3MEPUTENIBHBIX CUCTEMAX.

Peructpanus pe3ynabTatoB uchbiTaHuid. HopMmaTuBHBIE W METOIMYECKHE JIOKYMEHTHI,
periIaMEeHTUPYIOLIMEe  BONPOCHI  KayecTBa  NPOAYKUMH  (CBIpbs,  MaTepHaoB,
no1y(haOpUKaTOB U KOMIUICKTYIOITUX H3/ICITHH ).

[TapameTpsl, hopmupyrole KauecTBO ChIpbsl (MaTepHUasIoB, MoxypadpuKaToB U
KOMIUIEKTYIOLINX U3AEITIHH).

Bb100p KOHTPOIMPYEMBIX TAPAMETPOB AJIsl ONPEIEIICHHS XapaKTEePUCTUK, (POPMUPYIOLIUX
KayeCTBO 3arOTOBKHU.

Bbeibop MeTosoB M METOAMK KOHTPOJIE M HUCHBITAHUH  ChIpbs, MaTepuasos,
1oJ1ypabpruKaToB U KOMIUIEKTYIOUIMX K3Aenuid. [IoHATHE O CTagusX >KU3HEHHOTO IUKIIA
IIPOTYKLUH.

Wcnsitanus npoaykiuuu. OObEKThl U METOIMKU UCIIBITAHUH, XapaKTepUCTUKA
UCHBITATEILHOIO 000PYA0BaHUSL.

Bupl ucnbITaHuit: Kiaccupukanys 1 METoAMKa IPOBEICHUSL.

TpeboBanus K COCTaBICHUIO U O()OPMIIEHUIO IPOTPaMMBI, IPOTOKOJIA, PE3YyIbTATOB,
yCIOBUHM 1 00bEMA UCTIBITAHUI.

TpeboBaHMs K MPOBEACHUIO U3MEPEHUI U U3MEPUTEIBHOMY 000PYJOBAHUIO.

Br160p cpencts nzmepenus. TpeGoBanus k nuamepeHusm. PenepanbHblil 3akoH Poccuiickoit
®enepaunn ot 26 urons 2008 r. N 102-D3.

TpeboBanus k U3MepUTEIBLHOMY 000pyA0BaHUI0. HazHaueHue v MpuHIUN JecTBUS
U3MEPUTEIHHOT0 000PYI0BaHUS IIPU KOHTPOJIE KaYeCTBA MPOIYKIUHU (ChIpbs, MaTepHaoB,
1oJ1y(haOpuKaTOB U KOMIUIEKTYIOIIUX U3/ETHI).



OO0pa3zen 0us1eTa KO BTOPOMY TeKYLIeMY KOHTPOJII0 OCBOCHUSI TUCIHUIJIMHBI

I'po3HeHcKkuil rocynapcTBeHHBIH HEPTSIHON TEXHUYECKAN YHUBEPCUTET UM. akaa. M.J{. MuumoHIukoBa

MuHHCTEPCTBO HAYKH U BhIcIIero oopazosanust PO

WHCTUTYT SHEPTETUKH
Kageopa «Tennomexnuxa u cuopasiuxa

Buier Nel

Il mexywuii konmposiv 3HaHUl

JucnunnuHa: «MHKeHepHbIH IKCIIEPUMEHT»
Cemectp 1

1 | leiicTBuTenbHAs U pacueTHasi pErpeCCUOHHbIE 3aBUCUMOCTH. JIMHMS 1eHCTBUTENBHOM
3aBUCHMOCTHU U HEBS3KH.

2 | Ucnonp30BaHre MeETOJIa HAMMEHBITUX KBAJIPATOB IS ONIPE/ICIICHUS TTapaMeTPOB
OTJIENILHBIX HEJIUHEHHBIX 3aBUCUMOCTEM.

3 | Ilapametpsl, GOpMHPYIOIIHE KAYECTBO CHIPhsS (MAaTepUANIOB, 1MOJTy()adpUKaTOB U
KOMIUTICKTYIOIIHUX U3/ICTTUH).

3aB. kadenpoit «TemmoTexHuKa U THIPABIUKA» P.A-B. Typnye

7.3 Bonipocsl Kk 3aueTy no aucuuiiinie « MH:KeHepHbIH IKCIIePUMEHT

OCHOBHBIC TTOHATHS MPOBEICHUS YKCIIEpUMEHTa. POb U MECTO IKCIIEpUMEHTATBHBIX
WCCIICZIOBAHUN TIPH CO3/IaHWH, JOBOJKE M OJKCIUTyaTalliH TeIUI0YHEPreTUIECKOTO
000pyTOBaHMS

BKCHepI/IMeHTaJ'IBHBIe IHUJIOTHBIC UCCIICAOBAaHUA. OTansl HUCCICIOBaHUA.
Cxema YCPHOI'O AlIMUKA.

w

Cxema MpCACTAaBJICHHUA o0BeKTa IIpr OpraHu3alyu SKCIICPUMCEHTA.

e

AKTI/IBHBIG, 1 IMaCCHUBHBIC UCCIICAOBAHUA.
Z[Ba IIoaxoJa B OpraHmu3aliyi SKCIICPUMCHTOB.

YacTHbIC 3aBUCUMOCTH MCKAY OTACIbHBIMH BXOJAHBIMU WU BbIXOAHBIMU ITAPAMCTPAMU.

MHuorodakTopHbIi SKcriepuMeHT. «IIpokisaTHe pazMepHOCTEN».

[[Ba crocoba IMPUBCACHUA BXOJHBIX ITAapaMCTPOB K 663pa3MepHOMy BUIY

OOBEKTHI HU3YYCHU, ICJIb U OCHOBHBIC 3a/1a49W JUCHUIIIIMHBL

©| o ~N| oo

OCHOBHBIE TIOHATHSI H OIIPCACIICHUA B 007aCTH  HCIIBITAHHUSL. PaszButune
HUCIBITAaTCIIBHOI'O ACJIA.

KOHHGHHI/IH OLCHKHU TCXHUYCCKOT'O COCTOAHUSA 00BEKTA.

11.

TpexaTanHaﬂ CHCTeMa UCIBLITAHUN B MOHUTOPHUHI'C TCXHUYCCKUX 0OBEKTOB.

12.

Ponb INTAaHUPOBAHUA SKCIICPUMCHTA B TCXHOJIOTMUCCKUX U HAYYHBIX UCCIICAOBAHUAX.

13.

33,[[3‘{21 IUIaHUPOBAHUA SKCIICPHUMCHTA. OCHOBHBIE OCOOEHHOCTHU SKCIICpUMCHTA Ha
COBPCMCHHOM 3TallC pa3BUTHA HAYKH U TCXHUKH

14.

OGH.[I/IC 3aKOHOMCPHOCTU MPOBCACHU S SKCTICPUMCHTA B PA3JIMIHBIX 00JIaCcTSIX 3HAHUIA.

15.

OCHOBHEIE THIIOBBIC 3alauy, pCIracMbIC IMPU MPOBCACHUN SKCIICPUMCHTA.

16.

HHaHI/IpOBaHI/IC OKCIICPUMCHTA KaK COBOKYIIHOCTb HeﬁCTBHﬁ, HaIllpaBJICHHBIX Ha
pa3pa60TI<y CTPATCrun SKCIICPUMCHTUPOBAHUSA

17.

OcHoBHEIC MPUHOUIIBI ITIAHUPOBAHUS SKCIICPUMCHTA.

18.

OcHOBBI AUCTICPCUOHHOI'O aHAJIM3a




19.

OTKa3 OT MOJIHOTO Mepedopa BO3MOKHBIX BXOHBIX COCTOSIHHIA.

20. | Beibop umcna ypoBHEil BapbUPOBAHHS 110 KaXJIOMY (DAaKTOPy HAa OCHOBAHHMH BHJA
anmnpoKCUManuu GYHKIHUN OTKIUKA. [[pUHIMI TOCIe0BaTENILHOTO MIIAHUPOBAHMS.

21. | Ilpunnun conoctaBUMOCTH ¢ mryMoM. [IpuHIMI paHIOMU3aLNN.

22. | OpHO(AKTOPHBIH JUCIIEPCHOHHbII aHATN3 C OJMHAKOBBIM M HEOMHAKOBEIM YHCIIOM
HCTIBITAHUU.

23. | AByxdaxTOpHBI! AUCTIEPCHOHHBIN aHAIN3.

24. | Knaccudukamms — M3MEpeHMH M MX TOTPEMIHOCTEil: IO CHOCOGY IONydeHHs
pesynbrara; [To meTony nsmepenuii; [1o 0COOCHHOCTSIM H3MEPECHU.

25. | ocrarouHblie U H30BITOYHBIC U3MEpeHUs. ToUHbIe, TPUOIMKEHHBIC, HAJISKHBIC U
HEHaJIS)KHbIE N3MEPEHUSI.

26. | Onenka norpemHocTei. TOYHOCTH M3MepeHus. Tpu UCTOUYHMKA BOSHUKHOBEHHS
IIOIPEITHOCTEN.

27. | Cucrematndeckue | ciydaiiHble morpemHocTd. O0Imas morpenHoCTh TEOPHSI
OLINOOK.

28. | CraTHCTHYECKHH aHAJN3 Pe3yJIbTaTOB N3MEPEHHI.

29. | OneHka cpeqHel KBaJIpaTHIHOM MOTPENTHOCTH.

30. | AuddepennmanbHOE MIpecTaBIeHHEe HOPMAILHOTO 3aKOHA pacIpeleIeHUs
MOTPENTHOCTEH C MHTEPBAJIaMH CTAHJAPTHBIX OTKIIOHEHUH G.

31. | HopmanbHBIif 3aK0H pacnpenenenus norpemHocreil. Pacnpenenenne CTeioeHTa.

32. | Koaddunument Crpronenta. JloBepuTesbHasi BEPOSITHOCTB.

33. | [TorpemrHoCcTH Mpu KOCBEHHBIX U3MEPEHUSIX

34. | Panmomusanysi Kak CpeJICTBO MOBBIIIEHHS] TOUHOCTH PE3yIbTaTOB SKCIIEPUMEHTA.

35. | Panmomuzarum a1 oqHO(PAKTOPHOTO IKCTICPUMEHTA.

36. | Panmomusaniys n3MepeHUi 10 BPEMEHU: peasibHasi IOCII€A0BaTEIbHOCTh OIBITOB;
ciy4daiiHasi pacCCTaHOBKA PE3yJbTaTOB U3MEPEHUI.

37. | CbanancupoBaHHBIE paHIOMHU3UPOBAHHBIE TUTAHBI.

38. | OcoOGeHHOCTH IAHUPOBAHUS U TPAPUIECKUN aHAIN3 PE3YIHTATOB U3MEPEHUM.

39. | Kiaccel TOYHOCTH 3J1E€KTPOU3MEPUTENbHBIX TPpuO0opoB. Kitacc Tounocty st
MPUOOPOB MOBBINICHHON TOYHOCTH (00Pa3IOBBIX, ITATIOHHBIX).

40. | CnosxxHble u3MepuTelbHbIe cucTeMbl. [locnenoBaTenbHble WM MapajlIeIbHbIE CXEMBI
COEJIMHEHUS] COOTBETCTBYIOIUX JIEMEHTOB CUCTEMBI.

41. | [locnenoBaTenbHasi cXeMa COEMHEHUS U3MEPHUTEIbHbIX 3BeHbeB. CXeMbl ¢ 00paTHOI
CBSI3bI0: @ — IMOJIOXKUTENIbHAs 00paTHas CBA3b; O — OTpULIATENIbHAsl 0OpaTHas CBSI3b.

42. | Cxema 3KCHEpUMEHTAJIbHON YCTaHOBKU. Pe3ynbTaThl SKCIEPUMEHTAIBHOTO
HCCIIEIOBAHUS U UX PErUCTpalUs.

43. | CrinaxxuBaHHe HKCIIEPUMEHTAJIbHBIX IaHHBIX.

44. | UccrnenoBaHusi HEYCTAHOBHUBILUXCS IPOLIECCOB U BBISBIICHHS 3aBUCUMOCTH OJHOTO
WJIM HECKOJIbKUX BBIXOJIHBIX TAPAMETPOB OT TEKYILErO BPEMEHHU.

45. | CHATue TepMOIrpaMM B OTJIEJIbHBIX TOUKAX UCCIIEAyeMoro o0bekTa. BHelHe nomMexu.
CrnaxvBaHue MEPBUYHBIX ONBITHBIX JAHHBIX.

46. | Metoq ckonb3siero cpefHero. Meros 4eTBEPTHIX pa3HOCTEH.

47. | Metoa HaUMEHBUIMX KBaJpaToB NMpH 0OpabOTKE OMBITHBIX JAHHBIX (PErpecCHOHHBIN
aHaJm3).

48. | [eiicTBUTENbHAS U pacyeTHasl PErpeCCHOHHbIE 3aBUCUMOCTH. JIMHUS AeHCTBUTEIHHOMN
3aBHCUMOCTH M HEBSI3KH.

49. | Jluausa perpeccud. Pa3nuuHple TOAXOABI K TOCTPOCHHUIO JIMHUM PErPECCHU:
MUHUMM3HPOBATH CYMMY HEBSA30K JUIsi BceX TOo4eK min(XAyi ) ; MUHUMH3UPOBATH
MaKCHUMaJlbHble HEeBs3KM min(max Ayi); MUHUMHM3UpPOBATh CyMMY KBaJpaTOB BCEX
HEBA30K Min(XAYi2)

50. | Mcnonp3oBaHne MeTOJla HAMMEHBIINX KBAJAPATOB JJIs ONpEIeNICHHs TapaMeTpoB




OTJIENILHBIX HEJIUHENHBIX 3aBUCUMOCTEN.

51. | IlpueMsbl annpoKCUMAaIMK Pe3yJIbTaTOB SKCIIEPUMEHTA. DJIEKTPOHHBIE TaOIUIIbI TAKETa
MS Excel.

52. | Pe3ynbTaThl SKCIEPUMEHTAIBHOIO MCCIEN0BAHMS 3aBUCUMOCTEH p=f(t) MW MCXOqHBIX
KOMIIOHEHT U UX CMECE.

53. | AByxypoBHEBbIe =~ MHOTO(AKTOpHBIE  OSKCHEpUMEHTHI.  [lodHBIA  (aKTOPHBIHA
SKCIIEPUMEHT 22.

54. | IlpaBuno mosiyueHuss MaTpull IUIAHUPOBAHUS. AJNTCOPUTM IIOCTPOEHUS MAaTpPULIBI
MOJIHOTO (haKTOPHOTO IKCIIEPUMEHTA.

55. | CBolicTBa OPTOrOHAJIBHOCTU U POTOTadenpbHOCTH Marpullpl. Marpuna [1OD 23.
Henuneitapie GpopmaabHbIe MOICIH.

56. | CrenenHass (MyJIbTUIUIMKATHBHASI) 3aBUCHUMOCTH. ODKCIIOHEHIMAIbHAS 3aBHCHMOCTH
[TapameTpsl OPTOTOHAJILHOTO TUIAHA.

57. | IlapameTpbl poTtoTabenbHOrOo IUIaHa. Ilmanel BTOoporo mnopsaka. CraTUCTHYECKHE
OIICHKH pEe3yJbTaTOB IMpPH ONTHUMAaJIbHOM IUIAHMPOBAHMUU 3KCrepuMeHTa. Jlucnepcus
S2.

58. | OnTuManbHBII pOTOTA0ETHHBIN IIAH TPEX(PAKTOPHOTO MATHYPOBHETO IKCIIEPHMEHTA.

59. | Marpuma IUTaHUPOBaHWSI C  PaHIOMH3AIMEH  IOCIEIOBATEILHOCTH  OIIBITOB.
Cratuctuueckuii t-kpurepuii CTbIOJIEHTA, «OJ03PUTENBHBIN» PE3YNbTAT C 3aJaHHOU
JIOBEPUTEIBHON BEPOSTHOCTHIO.

60. | F-xpurepuss ®umepa. Buapl kpurepueB coriacus M 00JacTH WX MPUMEHEHHS.
Kpurepnii cornmacus [Inpcona. Kpurepnii cornacus @umepa- CHenekopa.

61. | Kpurepuit cornmacusi baprtnerra. Kpurepuii Kou(x)pena. t-xpurepuii CrbrofcHTA.
Kputepun Pomanosckoro u Kosmaroposa.

62. | CoctaB W CTpPyKTypa aBTOMAaTH3WPOBAHHOM CHCTEMBI. HAYYHBIX HCCIICIOBAHMI.
CoBpeMeHHasi aBTOMaTU3UPOBaHHAs CHCTeMa HaydHbIX uccinenoBanuii (ACHU).

63. | O6o6menHas ctpykrypa coBpeMenHoii ACHU. Ctpykrypnas cxema ACHIU.

64. | [IpoBeneHne SKCIEPUMEHTAIBHBIX HCCIICNOBAaHMM W pa3padOTKU W CO3JIaHHs
aBTOMATU3UPOBAHHOM cuCTeMbl. V3yueHne o0beKTa nuccie10BaHusl.

65. | Beibop oOmieit cTpykTyphl cuCTeMBl. Pa3paboTka pemeHuil 10 TEXHUYECKOU
pean3aly CUCTEMBI.

66. | COopka cuctembl M OTianka ee (yHKIMOHUpoBaHUA. Pa3paboTka mporpaMMHOIO
obecrieyeHus.

67. | PazpaboTka MeTonuyeckoro obecrnieueHus. KomruiekcHas 0Tiiajka CUCTEMBI U IIEPEXO0]
K HETIOCPEJICTBEHHOMY HCCJIEIOBAaHUIO OOBEKTA.

68. | lIea crmocoba oOpabOTKH HMCXOJHOW HM3MEPHUTENbHONW HMH(pOpManuu. YCTpOWCTBa IS
nudpoBoi 06padoTKN MHGOPMAIIHH.

69. | Mukponpolieccopabie HH(DOPMALMOHHO-BBIYUCIUTENbHBIE cHucTeMbl.  [lomexu B
MH(OPMALIMOHHO - U3MEPUTETIbHBIX CHCTEMaX.

70. | Perucrpauusi pe3yabTaToB HMcblTaHUE. HopMaTUBHBIE M METOAMYECKHE TOKYMEHTHI,
periaMeHTHpYIOLIMEe  BOMPOCHI  KadyecTBAa  MPOAYKUIUH  (CBIpbs, MaTepHaJIOB,
110J1y(haOpUKaTOB U KOMIUIEKTYIOIINUX M3/AETHH).

71. | Ilapametpel, (opMupyromue KayecTBO ChIpbs (MaTepuanoB, NHodypaOpuKaToB u
KOMIUIEKTYIOUINX U3AEIHH).

72. | BbiOOp  KOHTpPOJMpPYEMBIX  IapamMeTpoB  JUIsl  ONpEIETCHHUS  XapaKTEpPUCTHUK,
(OpMUPYIONTNX KaUECTBO 3arOTOBKH.

73. | BpiOop METOZI0B M1 METOIMK KOHTPOJISL U UCIIBITAHUH CHIPBS, MaTepUAJIOB,
noJry(haOpuKaTOB M KOMIUIEKTYIOMNX u3Aeaui. [IoHsaTHe 0 cTaauax >KU3HEHHOTO
IIUKJIA TPOAYKIHH.

74. | Ucnbitanus nponyKiuu. OOBEKTbI M METOAWKHM HCHBITAaHWM, XapaKTepUCTHKA
HCTBITATEIILHOTO 000PYI0BaHMUSL.

75. | Bugpl ucnbiTanuii: KiaccuUKays 1 METOIMKa IPOBEICHUSL.




76. | TpeboBaHUS K COCTAaBICHHIO U O(OPMIICHHUIO MPOTPAMMBI, MPOTOKOJA, PE3YJIbTaTOB,
yCIIOBUH 1 00bEMA UCTIBITAHUI.

77. | TpeboBaHUs K MPOBEICHUIO U3MEPEHUN W U3MEPUTEIHLHOMY 000PYIOBAHUIO.

78. | Boibop cpenctB um3Mmepenus. TpeGoBanus K wusMepeHusiM. DenepanbHblii 3aKOH
Poccuiickoit eneparuu ot 26 utonst 2008 r. N 102-D3.

79. | TpeboBaHus K M3MEpPUTEIHHOMY OOOpynoBaHWIO. Ha3zHadeHne W MpUHIUN JIeHCTBUS
W3MEPHUTEIBHOTO O00OPYIOBaHMS TPH KOHTPOJIE KadecTBAa NPOAYKIHU (CBIPHS,
MaTepHAJIOB, MM0JTy(HhaOpUKATOB M KOMILICKTYIONINX H3/IEIIHN).

O0pazen Ousera K 3a4eTy o AucuuIvInHe « HKeHepHbIH IKCIIePUMEHT)

MuHHCTEPCTBO HAYKH M BhICIIEro oOpa3zoBanus PO
I'po3HeHcKuit rocynapCcTBeHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.J[. MuumoHmukoBa
HHCTUTYT 3HEpreTuKu
Kageopa «Tennomexnuka u cuopasiuxa

JucuumimHa  «MHKeHepHbIH IKCIIEPUMEHT»
Cemectp - 1

I'pynma 3TOT-24m

BUJIET Ne 1

1. | MHOro@aKkTOpHBIN IKCIIEPUMEHT.

2. | IndpdepenunanbHoe MpeICTaBICHHE HOPMAJIbHOTO 3aKOHA paclpeaeIeHHs
MOTPENTHOCTEH C HHTEPBAJIAMH CTAHJAPTHBIX OTKIOHEHHH G.

3. | CrenenHas (MyIbTUILTMKATUBHAS) 3aBUCUMOCTb. DKCIIOHEHIIMAIbHAS 3aBUCIMOCTh
[TapameTpsl OPTOTOHAILHOTO TIAHA.

3aB. xadenpoit
«TennoTexHuKa v TUJIPaBINKA» P.A-B. Typnyes

7.4 Tekymmii KOHTPOJIb
Bonpocekl k IpakKTHYeCKUM 3aHATHAM

1.CrnaxxuBaHue MEPBUYHBIX OMBITHBIX JAHHBIX. METO CKONB3AIIEro cpeanero. MeTo1 4eTBEPTHIX
Pa3HOCTEM.

2.MeTo1 HaUMEHBIIIUX KBAAPATOB MPU 0OPAOOTKE OMBITHBIX

JAHHBIX (PETPECCUOHHBIN aHAIN3).

3.CreneHHas (MynbTUIUTMKATHBHAS) 3aBUCHMOCTb. DKCIOHEHIIMAJIbHAsI 3aBUCUMOCTb. [lapameTpsl
oproroHansHOro miaHa. [TapameTpsl poToTabenpHOTO IJIaHa.

4. TIlnawel BTOpOoro mopsaka. CTaTHCTUYECKHME OLEHKH pe3yAbTaTOB TMPU  ONTUMAIbHOM
IJIaHUPOBAHUH dKcIiepuMenTa. Jlucnepcus S2.

S5.IIpoBeaeHHe  OSKCIEPUMEHTANBHBIX  HCCIENOBaHMM W pa3paboOTKU W CO3JaHHS
aBTOMATH3UPOBAHHON cUCTEMBI. M3yueHue oObekTa wuccienoBaHus. BeiOop oOmmiel CTpyKTYpbI
CHUCTEMBI.

6. Pa3paboTka pemnieHuit mo TeXHUYECKON peanu3aii CUCTEMBI.



7.Bb100p KOHTPOJHMPYEMBIX IapaMeTpOB JUIS OIpPENENICHUS] XapaKTePHCTUK, (OPMUPYIOLIIUX

Ka4eCTBO 3aI'OTOBKHU.
8.Bb160p METO0OB M METOJUK KOHTPOJS M HCIBITAHUH CHIPbS, MaTepHANIOB, MOJy(haOpuKaToB H

KOMIUIEKTYIOIUX U3JIEIUN.
9.00beKThl ¥ METOAMKH HCIBITAaHUH, XapaKTePUCTHKA MCIBITATEILHOTO 0OOpyaoBaHUsA. Bumib

WCTIBITAaHUIN: KJIAaCCHU(DHUKAIMS U METOIMKA POBEICHHUS.
10.TpeGoBaHuUs K COCTABICHUIO B O(POPMIICHHIO TIPOTPAMMBI, IPOTOKOJIA, PE3yIbTaTOB, YCIOBUN U

00BEMa UCIIBITAHUI.



7.5 Onmncanue moka3arejeil H KPUTEPUEB OLCHUBaAHUSA KOMIIETEHIIMH Ha PA3JIUYHBIX JTamax HX (l)OpMPIpOBaHI/IH, OIMMCAaHHE INIKAJbI

OllCHUBAaHUA.
Tadoauua 7
IInanupyemble pe3yJIbTaThI OCBOCHUS Kpurepun oueHuBaHus pe3y/ibTaToB 00y4eHHs] HaumenoBanue
KOMIETCHIIMH Menee 41 6aj10B 41-60 6ans1oB 61-80 6ans10B 81-100 6ansoB OLICHO1HOI'0
(Hey/10BJIETBOPUTEJILHO) (Y10BJ1I€ETBOPUTEIBHO) (xopo1io) (OTJIIMYHO) cpeacTBa

OIIK-2. CnocoOeH MpUMEHSTh COBPEMEHHBIE METO bl MICCIICIOBAHMS, OLIEHUBATD U MPEJICTABIISATH PE3yIbTAThHI BHITIOJHEHHOW Pa0OTHI

3HATD:

- aHATM3UPYET MPOOJIEMHYIO CUTYAIHIO U
OCYITIECTBJISIET €€ JACKOMITO3UIINIO Ha
OTJICTbHBIC 3a]IaYH.

MCCIIeIOBATENIbCKON PabOoThI 1O
[MOPYYEHUIO PYKOBOJICTBA

d)parMeHTapHHe 3HaHUA

Henonuele 3HaHus C(i)OpMPIpOBaHHLIe, HO
COoZICpKAIINEC OTACIIbHBIC

POOEITbI 3HAHUS

CchopmupoBaHHbIE
CHCTEMaTHUYECKHUE

3HaHUA

ChopmupoBaHHbie

YMeTh: Yactuynble yMeHUs Henonuele ymenus Y MeHHS MONHbBIE,

- crnoco6eH OpPraHU30BBIBATH, JIOITYCKAIOTCst HEGOIBIIIHE yMeHHs
IIJIAHUPOBAHUC HaYyYHO-TCXHHYCCKOI'O OIINOKHU

BJIAJCTh: YacTuyHOE BlaJcHHUE Hecucrematnueckoe VYcnemHoe u

- criocoOeH GopMyYJIMpPOBAThH MENU U
3a]1a4 MCCIICIOBAHMUS, BBISBIISTH
[IPUOPUTETHI PEIICHUS 3a/1a4, BLIOUPATh
KPUTEPUH OI[CHKH

HaBbIKaMH

INPpUMEHCHNE HAaBBIKOB

B cucrematnueckom
MIPUMEHEHUN HaBBIKOB

JIOITyCKAFOTCS IPOOEITBI

CUCTEMATHYCCKOC
TNPUMEHEHNE HAaBBIKOB

Bompoce! k
PYOEXKHBIM
aTTEeCTALHSIM,
BOIIPOCHI K
PaKTHIECCKAM
3aHATHSIM

IIK-1. Cnocoben IUIAHUPOBATb U CTABUTDL 3ala4d UCCICAOBAHMAA, BLI6I/IpaTB MCTOBI BKCHepHMeHTaHBHOﬁ pa6OTBI, HHTCPIIPCTUPOBATD U ITPCACTABIIATH

PE3YyIbTAaThl HAYUHBIX I/ICCJ'ICIIOBaHI/Iﬁ B BUAC OTUYCTOB, pe(bepaTOB, HAayYHBIX HY6J'II/IK8.I_II/II7I Hn Ha HY6J'II/I‘IHLIX O6C}’)KI[CHI/I${X.

3HATDb: DparMeHTapHbIC 3HAHUS Henonubie 3HaHMs Bormpocsr k
- BbIpAa0ATHIBAET CTPATErHIO pPEIICHUS CdopmupoBaHHbIe, HO CdopmupoBanHbIE PYOEKHBIM
[MOCTaBJIEHHOU 3a1a4u (cocraBiser COJIepIKallie OTIeIbHbIC CHCTEMaTHYECKHUe aTTeCTALHsIM,
MOACIIb, OHpeI[eJ’IHCT OFpaHI/I‘-ICHI/IH, HpO6eJ‘ILI 3HaHUA 3HaHUA BOIPOCHI K




BbIpA0AThIBACT  KPUTCPHH,  OIICHUBACT]
HEO0X0IMMOCTh JIOITOJTHUTEILHOM
nH(pOpMAIINN).
- (dopMupyeT BO3MOXHBIC BapHAHTHI
SIIEHHS 3a/1a4.

YMETh: JacTUYHBIE YMEHHS Hemonueie ymenus

- BEIpa0aThIBaeT METOAbI

DKCIIEPUMEHTAIbHOW ~ pabOThI,  MOJXKET] Y MEHHSI ONHbIE,

OCYIICCTBJIATD HaTCHTHBIH IOMCK nonyckarorces Hebonbinne|  ChopMUpOBaHHbBIE
nH(pOpMaIuu, KAQ4E€CTBEHHO OIIHGKH YMEHHsI

BIIA/CT: YacTHYHOE BIIaICHIE Hecucremaruyeckoe

- CIocoOEeH NPHUMEHSTh COBPEMEHHBIE
METOAbI HCCICAOBAaHUA, OILICHHBATh U
MMPCACTABIATE PE3YJILTAThI BEIIOJTHEHHOH|

HaBbIKaMH

a00TEHI

MPYUMEHCHUEC HAaBBIKOB

B cucremarnueckom

MMPUMEHCHUHN HaBbIKOB

JIOITYCKAIOTCS TIPOOEIIBI

VYcnemHoe n
CHCTEMAaTHYECKOE

MPUMEHCHUEC HABBIKOB

MPAKTUICCKUM
3aHATHAM




8. OcobennocTn peann3anvi TUCHUILIMHBI IJIs HHBAJU/A0B U JIMI C OrPAaHNYCHHBIMHU

BO3MOKHOCTHMMU 3I0POBbS

JUisi  OCYIIECTBJICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIIEBAEMOCTH W IPOMEXYTOYHOU
aTTeCcTallMy OOydJaloUIMXCsl CO37aHbl (DOHIBI OLEHOYHBIX CPEICTB, aJaNTHPOBAHHBIC JJISI WHBAIUIOB H
JUIl C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3J0POBBS M TMO3BOJSIOMIAE OLEHHUTH JOCTHKEHHE HMH
3aIUIAaHUPOBAaHHBIX B OCHOBHOHM 00pa30BaTeNbHONW TMpOrpaMMe pe3ylbTaTOB OOyYeHHS W YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTCHILIMI, 3asBICHHBIX B oOpa3oBaTenbHOW mporpamme. Popma
MpOBEACHUSI TEKYIIEH aTTecTallii Ui CTYJSHTOB-WHBAIMIOB YCTAHABIMBACTCS C y4ETOM
WHIUBUAYAIbHBIX TCUXO(QU3NYECKHX OCOOeHHOCTeH (YCTHO, MUCbMEHHO Ha OyMmare, MHCbMEHHO Ha
KOMIBbIOTEpEe, B (opMe TecTHpoBaHWs W T.I.). lIpum TecTHpoBaHWM Ui CIAOOBHISIIMX CTYACHTOB
WCTIOJNB3YIOTCST (DOH/IBI OIIEHOUHBIX CPEACTB C YKpyNMHEHHBIM mpudrom. Ha sk3ameH mpuriamaercs
COTIPOBOKJAIONINE, KOTOPBIA  OOecleYnBaeT TEXHUYECKOE COMPOBOXKICHHE CTyaeHTy. [lpm
HEOOXOIMMOCTH CTYACHTY-UHBAIUAY MPEIOCTABISACTCS JOMOTHUTEIHHOE BPeMs IS TIOATOTOBKH OTBETA
Ha o9Kk3aMeHe (wiu 3adere). OOywaromuecs C OTrpaHUYCHHBIMH BO3MOYKHOCTSMH 37I0POBBSI U
oOydJaromuecs: HMHBAIHIBI O00ECTICYMBAIOTCS IE€YaTHBIMH M AJIIEKTPOHHBIMH  00pa30oBaTeIbHBIMU
pecypcamu (TIporpaMmbl, Y4eOHBIE IOCOOHMS JUIsl CaMOCTOSITENIbHOM paboTel W T.A.) B (opmax,
aIalITUPOBAHHBIX K OTPAaHUYECHUSAM UX 3I0POBbS U BOCHPUATHUS HHGOPMAIUH:

1) JUIS UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS MO 3PEHHIO:

- I cJembIX: 3aJaHus U1 BBINOJHEHHMS Ha CEMUHapaX U MPaKTUYECKUX 3aHITHUSIX
opopmisitoTcst  penbedHO-ToueyHbIM ImpudTOoM bpaiing wim B BUAE 3JIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TIOMOINbIO KOMIIBIOTEpA CO CHELMaIN3UPOBAHHBIM MPOTPAMMHBIM OOECIeUeHUEM s
CJIETIBIX, MO0 3aYUTHIBAIOTCS ACCUCTEHTOM; MUChbMEHHbBIE 33/1aHUs BBIMOIHIIOTCS Ha Oymare pesbedHo-
ToYeuyHbIM MmpudToM bpaiingd wim Ha KOMIBIOTEpPE CO CHEHHATU3UPOBAHHBIM MPOrPAMMHBIM
obOecriedeHUeM Jsl CJENbIX JIMOO HAJWKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaroIIMMCS MJIs BBIIOJHEHUS
3a/laHUsl TIpU HEOOXOTUMOCTU MPETOCTABISAETCS KOMIUIEKT MUChMEHHBIX MPUHAINIEKHOCTEH U Oymara
Uid  THcbMa  peibedHO-ToueyHbIM mmipudToM bpaiing, KkoMmmpioTep €O CHENUATIU3HUPOBAHHBIM
MPOrPaMMHBIM 00eCTIeYeHUEM ISl CIICTIBIX;

- 1A cJa00BHASIIIMX: 00ecrieunBaeTCs MHAMBUIYaIbHOE PaBHOMEPHOE OCBEILICHHE HE MEHee
300 mrokc; oOydaromMMcs JUIS  BBIMOJIHEHUS 3aJlaHusi MpH  HEOOXOAMMOCTH IPEI0CTaBIsAETCS
YBEJIMUMBAIOIIEEe YCTPOWCTBO; BO3MOXKHO TAaKK€ HCIOJIb30BAaHUE COOCTBEHHBIX YBEJIMYMBAIOIIUX
YCTPOMCTB; 3a/laHMsl U1 BBIMOJIHEHUS 3alaHUi 0(pOPMIISIOTCS YBETMUEHHBIM HIPUPTOM;

2) JUTS. ’HBAJIMOB U JIMII C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MO CJAYXY:

- VISl TJIYXUX U cJ1a00cablmanmux: 00ecneuynBaeTcss HaTMuue 3BYKOYCUIIMBAIOIIEH armapaTypbl
KOJJICKTUBHOTO MOJIb30BAHUS, npu HEOOX0IMMOCTH oOyyaromumcst IIPEOCTaBIISAETCS
3BYKOYCWJIMBAIOIIasl — anmaparypa HHIMBUAYAJBHOTO  IIOJIb30BAaHUS; NPEAOCTABISAIOTCS  YCIYTH

CYpPIOIIEPEBOIUHKA;



- IS CJHeNOrJIyXHX JIONYCKAeTCs MPHUCYTCTBUE AaCCUCTEHTAa, OKAa3bIBAIOLIETO YCIyru
TUQIIOCYPIOTIEPEBOAUMKA (IOMUMO TpPeOOBAaHMM, BBIMIOJHSAEMBIX COOTBETCTBEHHO Ui CIEMbIX U
TIIyXUX);

3) UL JIMI C TSDKENBIMHA HApYUICHUSAMU pPEUYH, TIyXUX, CIa0OCTBIIIAIUX JEKIUA U
CEeMMHApBbI, IPOBOIUMBIE B YCTHOH (popmMe, MPOBOAATCS B MUCbMEHHOH (opme;

4) JUIS WHBAJIMJIOB W JIMI[ C OrPAaHUYEHHBIMM BO3MOKHOCTSIMH 3[0POBBS, HMMEIOIIUX
HApYLIEHUS ONIOPHO-ABUIaTeJbLHOI0 anmnapara:

- IS JIMIL C HapyIIEHUSMU OIIOPHO-JIBUTATENILHOIO amrapaTta, HapyLIEHUSMH JIBUTaTEJIbHBIX
(GYHKIMM BEpXHUX KOHEYHOCTEM MM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: NMHChbMEHHBIE 3a/laHus
BBINIOJIHSAIOTCS HA KOMIIBIOTEPE CO CHELMATM3UPOBAHHBIM IPOTPAMMHBIM  OOECIIEUEeHUEM WIIU

HAJIUKTOBBIBAIOTCSl ACCUCTEHTY; BBITIOJIHEHHE 3aJaHUil (TECTOB, KOHTPOJBHBIX PabOT), MPOBOJANMBIC B

MMCbMEHHOU (popme, mpoBOASTCS B YCTHOM (hopMe IMyTeM orpoca, 6ecebl ¢ 00ydaronuMces.

9. YueOHO-MeTOANYECKOEe U MHPOPMAIIMOHHOE o0ecTiedeHHe TUCHUIIINHBI

1. | IlycreraamkoBa E.B. MeTomonorust HaydHOTO MCCASA0BAHUS [ DIIEKTPOHHBIN pecypc]:
yaebOHoe nmocodue/ [TycteinankoBa E.B.— DnekTpoH. TekcToBblie nanHbIe.— CapaToB: At
ITu Op Menua, 2018.— 126 ¢.— Pexum moctyma:
http://lwww.iprbookshop.ru/71569.html.— 3BC «IPRbooks»

2. AdanaceeB B.H. Cratuctndueckass METOIOJIOTHS B HAYIHBIX HCCIICIOBAHUSIX
[DnexTponHbIi pecypc]: yaeOHoe mocodue mis acnupanTos/ AdanackeB B.H., EpemeeBa
H.C., JIebeneBa T.B.— DnekTpoH. TekcToBBIC AaHHBIC.— OpeHOypr: OpeHOyprekuii
rocyfaapctBeHHb yausepcutet, ObC ACB, 2017.— 246 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/78841.html.— 5BC «IPRbooks»

3. | DkcniepuMeHTaIbHbIE METOIBI HCCIICIOBAHUS [ DJIEKTPOHHBIN pecypc]: yueOHOe mocooue/
AnexkceeB C.A., Imutpues A.JI., Harubun }0.T., Hukymenko E.M., Cynpyn A.C.,
Tpodumor B.A., Typk6oeB A., [Ipokornenko B.T., SIcbkoB A.Jl..— DIEKTPOH. TEKCTOBBIC
nanubie.— CII6.: YauBepcurer UTMO, 2012.— 81 ¢.— Pexxum noctyna:
http://www.iprbookshop.ru/65381.html.— 5BC «IPRbooks»

4. | llycroB M.A. MeTtonyeckiie OCHOBbI HHXKEHEPHO-TEXHUYECKOTO TBOPUECTBA
[DnexTponHbIi pecypc]: yueOHOoe nmocodue/ lllycToB M.A.— DIEeKTPOH. TEKCTOBBIE
nanHble.— Tomck: Tomckuit nonuTexaudeckuii yausepeuret, 2013.— 140 ¢.— Pexum
nocrymna: http://www.iprbookshop.ru/34679.html.— 5bC «IPRbooks»

5. | Jeuuen Eprun B nouckax sHepruu [ DNEeKTPOHHBINA pecypc|: pecypcHbIe BOMHBI, HOBbIE
TEXHOJIOTUH U Oymyiiee sHepreTuku/ [[pauen Eprua— DIeKTpOoH. TEKCTOBHIE TaHHBIE.—
M.: Anbnuna [Tabnumep, 2016.— 712 ¢.— Pexxum nocrtyma:
http://www.iprbookshop.ru/42039.html.— 5BC «IPRbooks»

6. | I'marones C.H. [IpoGieMbl HH)KEHEPHOTO 00pa30BaHUs B 00IACTH TEXHUKU U TEXHOJIOTUIN
[DnexTponHEbIH pecypc]: yueOHoe nmocobue/ I'marones C.H., lyron T.A., CeBproruna
H.C.— DnekrpoHn. TekcToBble naHHble.— benropoa: benropoackuii rocyaapcTBEHHBIN
texHoJornueckuit ynusepcurer um. B.I'. lllyxosa, 9bC ACB, 2013.— 109 c.— Pexum
nocrymna: http://www.iprbookshop.ru/28387.html.— 5bC «IPRbooks»

7. | Jrobumnesa O.JI. birouyHoe MIaHUpPOBaHKE HKCIIEPUMEHTA U aHAIIU3 JTAHHBIX
[DnekTponHbIi pecypc]: yaeoHoe mocooue/ JIrooumiera O.JI.— DaeKTpOH. TEKCTOBBIC
nanuble.— Hoxauit Hosropoa: Hukeropoackuii rocyapCTBEHHBIM apXUTEKTYPHO-
cTpoutenbHblil yauepcuteT, 9bC ACB, 2018.— 30 ¢.— Pexxum gocryma:
http://lwww.iprbookshop.ru/80885.html.— 3B5C «IPRbooks»




8 OCHOBBI pyCcCKOU HaydHOU peuu [DIeKTpoHHBIH pecypc]: yaebHoe mocobue/ bype H.A.,
brictpeix M.B., Bonkosa JI.b., Butnskosa C.A., Kupeiiniesa A.H., Konocosa T.B.,
Jlackapena E.P., JIyxxkoBckas M.®., Mouceesa B.JI., CenuepctoBa E.W., Xumuk B.B.,
[MatunoB A.C., lllyroBa T.A. [u ap.].— DnexTpoH. TekcToBble AaHHbIe.— CapatoB: Aii
ITu Op Menua, 2019.— 285 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/79809.html.— 5BC «IPRbooks»

9. | Anemryruna E.A. TIpakTuky™m 1O epeBOly HAYYHO-TEXHUUECKOTO TEKCTa [ DIEKTPOHHBIH
pecypc]: yae6HOe mocobue/ Anemryruna E.A., Jlomkapesa [[.A., YromuukoBa H.d.—
OnexTpoH. TekcToBble naHHble.— Huxuuit HoBropoa: Huxeropoackuii rocyaapcTBeHHbIN
apXUTEKTYpHO-cTpouTenbHbIN yHUBepcurer, ObC ACB, 2018.— 75 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/80820.html.— DBC «IPRbooks»

10. MaTepuaJbHO-TEXHUYECKOE O0ecTiedeHue TUCIUTITUHBI

Jlnia oOecrieueHus: OCBOEHUS TUCIMILIMHBI UMEIOTCSI B HAJIMYUU y4yeOHblEe ayIuTOpUU Kadeapsl,
CHa0O)XEHHBIE MyanHMeI[HfIHBIMPI cpeacrBaMu jid MPEACTABJIICHHUA Hpe3eHTaHHI>i J'IGKHI/II\/'I U IIOKa3sa
y4eOHBIX (PUIBMOB.

Kitace ¢ mepcoHanbHBIMM KOMIIBIOTEPAMU JJIS IPOBEACHUS TPAKTUYECKUX 3aHATUN U
BUPTYAIBHBIX JIAOOPATOPHBIX paboT. BU 6N MO T Ee Y HbIW 3N EeKTPOHHDLBIMN
YMTaAaNnbHBKW 3aN0 C AOCTYNOM K 31€KTPOHHBIM
pecypcamM 6MONMOTEKUW YyHUBepcuUuTeTa, CTPaHb WU
MUDa.

DJNEeKTPOHHBIC TUIAKATEL. J[eMOHCTpaIMOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTHMEIHA-IPOEKTOpa
(KOMITJIEKT AeKTPOHHBIX Tu1akaToB Ha CD, mynsTuMenuna-npoexkrop BENQ, HoyTOyK, skpan 1,5x1,5 m):

[Iporpamma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanussMu @I'OC no HampaBiIeHUIO MOATOTOBKH
maructpa 13.04.01 «TemnosHepreTuka U TEMIIOTEXHUKAY.



Ipunoxenue
MeToauyeckre yKa3aHHUs 110 OCBOCHHUIO AU CHUIIHHbI

«HKEHEPHBIN YKCIIEPUMEHT)

1. Meroanyeckne yka3aHusi Jjs OOyYAIUIUXCHA MO MJIAHUPOBAHUIO W OPraHU3AIUH
BpeMeHHU, HE0OXO0TUMOrO0 /IS 0CBOEHUS TUCIHUILIHHBI.

W3yueHne pekoMeHayeTcs HauyaTh ¢ O3HAKOMJICHHS ¢ pabodeld MporpaMMoi JUCHUIUIMHEI, €€
CTPYKTYpOHl M cojepKaHUEM pa3/eioB (MOAyneil), GOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMMTHCS C
y4e0HO-METOAMYECKUM U MHPOPMAITMOHHBIM 00SCTICUCHUEM JTUCIIUTLIIUHBI.

JucuuminuHa «/HXeHepHBI 3KCIIEPUMEHT» COCTOUT U3 9 CBSI3aHHBIX MEXAYy COO0I0 TeM,
o0ecTeynBaroIUX MOCIEI0BATEIFHOE N3yUCHNE MaTepHaa.

OOyuenne no aucuuiinHe «HXXEHEPHBIA SKCIIEPUMEHTY» OCYIISCTBIICTCS B CIETYIOIINX
dbopmax:

1. AyauTopHbIE 3aHITHS (JCKIIMH, PAKTHUYCCKUES/CEMUHAPCKUE 3aHITHUA).

2. CamocrosiTennbHass paboTa crymeHTa (TOATOTOBKA K JICKIUSM, HPAKTHYCCKHM/
MPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparaM/Iokianam/scce, 1 UHBIM (opMaM MHUCbMEHHBIX padoT,
BBITIOJTHEHUE aHAIN3a KEHCOB, MHIMBUIYaJIbHAs KOHCYJIbTALUS C TIPENOaBaTEIIEM).

3. NnrepaktrBHBIE (HOPMBI  TIPOBEACHUS 3aHATUH  (KOJUIOKBUYM, JICKIIHSI-TUCKYCCHSI,
TPYIIIOBOE pelleHre Keiica u Jip. PopMBbI).

Y4eOHbIi MaTepuall CTPYKTYPHPOBAH U M3YYECHUE TUCITUTUIMHBI IPOU3BOAUTCS BTEMATHICCKON
MOCIIeIOBATeIbHOCTH. KakJjoMy mpakTHUecKoMy/ CEeMHUHAPCKOMY 3aHSATHIO M CAMOCTOSITEILHOMY
W3YYEHHIO MaTepuaia NpPEANIECTBYeT JICKIHsS o AaHHOW Teme. OOydaromuecs: caMOCTOSTEIBHO
MIPOBOJIAT MPEJABAPUTEIBHYIO ITOJTOTOBKY K 3aHSATHIO, IPUHUMAIOT aKTHBHOE M TBOPYECKOE yJdacTHe B
O0OCYXJIEHUM TEOPETHYECKHUX BOMPOCOB, pa3bope MpOOIEeMHBIX CHTYyallMid W TIOMCKOB IIyTE€H WX
peumreHns. MHorue mpoOJeMbl, HW3ydaeMble B Kypce, HOCAT JUCKYCCHOHHBIA XapakTep, 4TO
MIpeNIoaracT UHTEPAKTUBHBINA XapaKkTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX PHUMeEpax.

OrnrcaHue moCiIeI0BaTeILHOCTH JIEHCTBUIM 00YJarOIIerocs:

[Ipn wu3ydyeHuu Kypca cleAyeT BHHUMATENbHO CIyIIaTh M KOHCIEKTHPOBAThH MaTepua,
U3JlaraéMblii Ha AayAUTOPHBIX 3aHATHAX. i1 ero NOHMMaHHUS W KAauyeCTBEHHOIO YCBOCHHUS
PEKOMEHIYEeTCs CIIEYIONasi MOCIEA0BATEIbHOCTD JIEHCTBUM:

1. Ilocne oxoHYaHHWs Y4YeOHBIX 3aHATUNA Ui 3aKpeIUieHusT MaTepuana IPOCMOTPETh U
00lymMaTh TEKCT JICKIIMH, MPOCITYIIaHHONW CEroJiHsA, pa3o0parh paccMoTpeHHble mpumepbl (10 — 15
MHUHYT).

2. Ilpy mOAroToBKE K JIEKUUU CIEAYIOUIEro JHS IMOBTOPUTH TEKCT MpPEIbIIyIIeH JIeKIIUH,
0lyMaTh O TOM, KakKast MOKeT ObITh cieayrorias tema (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh BpeMs Ui pabOThI ¢ JuTepaTypoil B Oubnmoreke (mo 1

qacy).

4. TIpy OArOTOBKE K MPAKTHYECKOMY/ CEMHUHAPCKOMY 3aHSATHIO TOBTOPUTh OCHOBHBIC TIOHSTHS
0 TEeMe, M3YYUTh NPUMEpHL. Pelllas KOHKPETHYIO CHUTYallMIO, - IPEIBAPUTEIBHO MOHSATh, KaKOW
TEOPETHUYECKUI MaTephall HYXHO HCIIOJIb30BaTh. HaMeTHTh IUIaH pEelIeHHs, MONpoOOBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTuyecKkue cUTyaruu (J1ad.padboTsl).

2. Metoanueckue yKkazaHusi 1o padore o0y4aromuxcsi BO BpeMsl POBeIeHUs JeKIHil.

Jlekiuu  fmaroT  OOy4aromIMMCsl  CUCTEMATH3WPOBAHHBIE  3HAHHWS MO  JIUCIUILIMHE,
KOHIIEHTPUPYIOT HMX BHHMaHME Ha HauOoliee CIOXKHBIX M BaXHBIX Bompocax. Jlekmuu oOBIYHO
W3NIAraroTcsl B TPAJUIIMOHHOM HIIM B MPOOJIEMHOM cTHie. J[7s CTyAeHTOB B OOJILIIMHCTBE CIy4acB B
npobnemMHoM ctuie. [IpoOneMHbIN CTHUIb TMO3BOISET CTHUMYJIUPOBATh AKTUBHYIO IMO3HABATEIbHYIO
JEeSITENFHOCTh OOYUYAIOUIUXCAd M UX HHTEPEC K AUCHUIUIMHE, (POPMHUPOBATH TBOPUECKOE MBIILICHUE,
npuberatb K MPOTUBOMNOCTABICHHUSAM M CPaBHEHUSIM, JeNaTh 0000IIeHN s, aKTUBU3UPOBATh BHUMAHHE
oOyJaronuxcs MmyTeM MOCTaHOBKU MPOOIEMHBIX BOIIPOCOB, MOOUIPSTH JUCKYCCHIO.

Bo BpeMs IeKIMOHHBIX 3aHATUNA PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHUE Y4EOHOTO
MaTtepuana, oOpamaTh BHUMaHUE Ha (OPMYITHPOBKH M KAaTETOPUHU, PACKPHIBAIOIINE CYTh TOTO WIIH
WHOTO SIBJICHUSI, WJIN TIPOIECCOB, BEIBOJIBI M MIPAKTUYECKUE PEKOMEHIAIINU.

KoHcrekT nekiuu jydine moapa3fensTh Ha MyHKTHI, COOMIOAasl KPacHYI0 CTPOKY. DTOMY B
00JBIION cTeneHu OyayT COocOOCTBOBATH BOMPOCH! IIaHA JIEKIIUH, MIPEATIOKEHHBIC TPEIo1aBaTesIM.
Cnenyer oOpamarh BHUMaHUE Ha AaKIICHTHI, BBIBOJBI, KOTOpBIC JENaeT MpPEeroaaBaTelb, OTMedas




HamOoJee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepuaie 3aMeYaHUsIMU
«BAXHOY», «XOPOIIO 3aIOMHUTH» U T.N. MOXHO JIeNaTh 3TO U C MOMOIIBIO Pa3HOIBETHBIX MapKepOB
WM py4eK, TOTYEPKUBAsi TEPMUHBI U OTIPEICIICHUSI.

[lenecooOpa3zHo pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpalleHui, ab0OpeBHaTyp U CUMBOJIOB.
Opnako npu JanpHeHIel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIIIe 3aMEHUTh OOBIYHBIMU CIIOBAMHM IS
OBICTPOTO 3pUTEIHHOTO BOCHIPUATHS TEKCTA.

PaboTass Hajg KOHCHEKTOM JIEKIMH, HEOOXOIMMO HCIONb30BaTh HE TOJBKO OCHOBHYIO
JUTEpPaTypy, HO U Ty JIMTEPATYpy, KOTOPYIO JAOMOJHUTEIBHO PEKOMEH0BAN MpenojiaBarenb. VIMeHHO
Takas cepbe3Has, KpOIOoTJiMBasg paboTa € JIEKIMOHHBIM MAaTe€pHalloM I03BOJMUT IJIyOOKO OBJIaJETh
TEOPETUYECKUM MaTEpUAJIOM.

Temaruka nexkuuii gaercs B paboueil mporpamme JAUCHUTIINHBIL.

3. Mertoauyeckue YKa3aHus o0yyaromumcs no MOAr0TOBKE K
NPAKTHYECKUM/CEMHUHAPCKHUM 3aHATHSM.

Ha mpakTudecknx/ceMHHapCKUX 3aHSATHIX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXICHUHU
KOHKPETHBIX CUTYyallul, CHOCOOHOCTh Ha OCHOBE TMOJYYEHHBIX 3HAHWW HAXOAUTh Haubosee
3¢ dEeKTUBHBIC PEIICHUS TMOCTABICHHBIX MPOOJEM, YMETh HAXOJWTh IOJC3HBIA JOMOJHUTEIBHBIN
MaTepHal o TEMaTUKE CEMUHAPCKUX 3aHATHI.

CryneHTy peKOMEH1yeTCsl CIIeyIolIas cXema MOArOTOBKU K CEMUHAPCKOMY 3aHATHIO:

1. O3HakomiileHHME C TUTAHOM HIOPAKTHYECKOTI0/CEMUHAPCKOrO 3aHSTHUS, KOTOPBIA OTpa)kaer
COZEP)KaHUETIPEIIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCITEKT JICKITHH;

3. IIpounTaTh OCHOBHYIO H JOTIOJHHUTEIBHYIO JTUTEPATYPY.

B nporecce moAroToBKM K MPaKTUYECKUM 3aHATHIM, HEOOXOAUMO 00paTUTh 0c000€ BHUMAHNE
Ha  CAMOCTOSITEJIbHOE  M3YYE€HHE  PEKOMEHJOBAaHHOW  Jsteparypsl. Ilpu  Bcedl  mosiHOTE
KOHCIIEKTUPOBAHUSA JIEKIIUU B HE HEBO3MOXKHO M3JIOKUTh BECh MaTepual M3-3a JUMHUTA ayTUTOPHBIX
ygacoB. [loaTroMy camocrosTensHas paboTra ¢ ydeOHMKaMH, Yy4eOHBIMM TIOCOOMSMH, HAyIHOM,
CIIPaBOYHOM JIUTEPATYPOM, MaTepuajiaMu MEePUOANYECKUX W3JAaHui U VIHTepHeTa siBNseTcs Hanbosee
3¢(GEeKTUBHBIM ~ METOJIOM  MOJIyYEHHUS  JOMOJIHUTENbHBIX 3HAHWM, TO3BOJIIET  3HAUUTEIHHO
AKTUBU3MPOBATH TIPOIIECC OBIAACHHUS HWH(GOpPMAaIKEH, CocoOCTByeT 0OoJiee TIIyOOKOMY YCBOCHHIO
M3y4aeMoro matepuana, GopMUpYET y CTYACHTOB OTHOIIECHHE K KOHKpPETHOW mpobieme. Bce HoBbIe
MOHATHS O M3y4aeMOW TeMe HeoOXOOUMO BBIYYUTh HaW3YCTh M BHECTH B TJIOCCApHUIl, KOTOPBII
1enecooOpa3Ho BECTH € CaMOro Havajia U3y4eHHs Kypca;

4. OTBETUTH Ha BOIIPOCHI [JIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHTHS,;

5. BeimosiHuTh ToMalliHee 3aJjaHue;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3arpyaHenusix chopMylInpoBaTh BOIIPOCHI K MIPENOJaBaTellto.

Pe3ynbrar Takoii paboThl JOHKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOJHO OTBETHUTH Ha
TEOPETUYECKUE BOIMPOCHI MPAKTHUKyMa, BBICTYNIaTh W YYacTBOBATh B KOJUIEKTUBHOM OOCYXIEHUU
BONIPOCOB H3Y4aeMOW TEMbl, NPABWJIBHO BBIMOJHITh MPAKTHUYECKUE 3aJaHUs M WHBbIC 3a/JaHus,
KOTOpBbIE NatoTcs B (POHJIE OLIEHOYHBIX CPEJCTB AUCIUILTUHBIL.

3. Metoanueckue yKazaHusi 00y4ar0IuMCcs 110 OPraHU3alMU CAMOCTOATEIbHON padoThl.

[lenp opraHu3anuu caMOCTOATEIbHON pabOTHI Mo AucHUILTHHE «HXEHEepHBINA SKCTIEPUMEHT)-
3TO yriayOieHHne U paclIMpeHue 3HaHui B 0071acTi MeTpoJIorun; OpMUPOBAHNE HABbIKA U UHTEpEca K
CaMOCTOSATEIbHON NMO3HABATEILHOM JIESITENLHOCTH.

CamocTtosarenbHas padoTa 00yJaromIuXCs SBJISETCS] BAXKHEUIINM BHJIOM OCBOESHHSI COJCPKAHUS
JTUCHUILTAHBL, TIOATOTOBKH K MPAaKTUYECKUM 3aHATHIM U K KOHTPOJIbHOU paboTe. Crofa e OTHOCSATCS
U CaMOCTOSTENhHOE YIIyOJeHHOe u3ydyeHue TeM aucuuiuimebl.  CamocrositensHas —pabora
MPEJICTaBIsIeT CO00M TMOCTOSHHO NIEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa30BaTeIbHOrO Ipoliecca U
HOCHUT HCCIEAOBATeIbCKUN XapaKTep, YTO TMOCIYKUT B OyIylieM OCHOBaHWEM [JIsi HaMUCaHH
BBITTYCKHOM KBaTM(UKAIIMOHHOW PabOThI, MPAKTUUYECKOTO MPUMEHEHUS IOTyICHHBIX 3HAHU.

Opranuzanus caMoCTOSTeNLHOW PaboThl 00YJArOIINXCS OPUEHTHPYETCS Ha aKTUBHBIE METOJIbI
OBJAJICHUS] 3HAHUSAMHU, pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, TMmepexoJ OT MOTOYHOTO K
WHIUBUAYIU3UPOBAHHOMY O0YUYECHHIO, C YUETOM MOTPEOHOCTEH U BO3MOXKHOCTEH JIMYHOCTH.

HpaBI/IHBHaH OpFaHI/I3aLII/I}I CaMOCTOSATCIBbHBIX y‘-Ie6HI:IX SaHHTHfI, X CHCTCMATHU4YHOCTD,



1esecoodpa3zHoe IUIAaHUPOBAaHME paboOyero BPEMEHM IMO3BOJSIET CTY/ACHTaM pa3BUBaTh YMEHUSA U
HaBBIKM B YCBOCHHM M CHCTEMATH3allMU MPHOOpPETaeMBbIX 3HAHMU, 00ECIeYnBaTh BBICOKHHI YpOBEHB
YCIIEBAEMOCTH B IEPHO 00YUSHHS, ITOJTyYUTh HABBIKH MMOBBIIICHUS IPOPECCHOHATBHOTO YPOBHSI.

[lonrortoBka K MPaKTHYECKOMY 3aHATHUIO BKIIOYAET, KPOME NpPOpabOTKM KOHCIEKTa U
IIpEe3EHTAlMM JIEKLUHU, IOMCK JIMTEPaTyphl (IO PEKOMEHJIOBAaHHBIM CIIMCKaM M CaMOCTOSITENIBHO),
MOJrOTOBKY 3aroTOBOK Ui BBICTYIJICHHMH 1O BOIPOCAM, BBIHOCUMBIM JUIS OOCYXAEHHUS IO
KOHKpeTHOW TeMme. Takue 3aroTOBKM MOTYT BKJIIOYATh LUTATHI, (aKThl, COMOCTABICHUE PA3TMYHBIX
no3uuui, coOcTBeHHble Mbicau. Eciau npobnema 3aumHTepecoBajia O0YYarollerocs, OH MOXKET
MOATOTOBUTH pedepaT U BHICTYIIUTh C HUM Ha MPAKTHUUECKOM 3aHsATUU. lIpakTHueckoe 3aHsTue - 3710,
MIPEKJE BCEro, TUCKyccHs, OOCYKIEHHE KOHKPETHOM CHUTyalluM, TO €CThb HpEIIoJiaraeT yMEHUe
BHUMATEJIBHO CJYIIATh YICHOB MaJOW TPYyINIbl U MOJEpaTopa, a TaKXKe CTapaTrbcs BbICKAa3aTb CBOE
MHEHUE, BBICKa3blBaTb COOCTBEHHBIE MJIEU U IPEUIOKEHMS], YTOUHITh U 3a/1aBaTh BOIIPOCHI KOJUIETaM
10 00CYX/IEHUIO.

[Ipn moaroToBke K KOHTPOJIBHON paboTe OOydyaroluicsi JOKEH MOBTOPSTH NMPOWICHHBIN
MaTepuag B CTPOIOM COOTBETCTBHUM € Y4e€OHOM NporpaMMoOil, HCHOJB3Ysl KOHCIEKT JIEKUUH |
JUTEepaTypy, PEKOMEHJIOBaHHYIO0 mpenojaBaTeneM. [Ipu HE0OXOAMMOCTHM MOXKHO OOpaTUThCA 3a
KOHCYJIbTalle U METOANYECKOM MOMOIUIBIO K MTPENogaBaTellto.

CamocTtosTrenbHas paboTa peanusyercs:

— HEeTMOCPEICTBEHHO B MpOliecce ayAUTOPHBIX 3aHATHH - Ha JIEKIUAX, IPAaKTUUECKUX 3aHATHIX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PAaclUCaHUs - Ha KOHCYJIbTAMSIX MO y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKUX KOHTAKTOB, MPU JUKBHUJAIMH 33J0KEHHOCTEH, NMpPU BBIMIOJHEHUU
WHIUBUAYAJIbHBIX 3a/laHUM U T.1I.

— B Oubmuoteke, noma, Ha Kadeape MpU BHITOJTHCHHUH OOYYAIOMIUMCS Yy4YEOHBIX U
MPaKTUYECKUX 3a]a4.

Buapst CPC u kpuTepuun o1ieHoOK

(mo 6amtpHO-perTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6aiioB)
Pedepar
Hoxnan
Occe
VYyactue B MEpONPUATHSIX

el e

Tembl 111 camMoCTOSITENIbHOM pabOThl MpoMUcCaHbl B pabouel mHporpamMme JUCHUIUIMHBI.
O¢ddexTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaIOUIMMCSl CaMOCTOSTEIbHOW pPalOThI SBJISETCA
AIIEKTPOHHAs HHPOPMAITMOHHO-00pa3oBaTeIbHas cpeia yHUBEPCUTETa, KOTOopasi 00ecedrnBaeT I0CTy
K y4yeOHbIM I1aHaMm, pabodyuM mporpamMmaM AUCUMUILIUH (MOAyJel), NpaKTHK, K HU3JaHUSIM
AIIEKTPOHHBIX OUOIMOTEUHBIX CUCTEM.
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