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1. Ileau u 3aga4M JUCHUTLIAHBI

OcHoBHas neab Kypcea: «Teopus u nmpakTHKa UHXXEHEPHOTO HCCIIEIOBAHUSI» 3aJI0KUTh
OCHOBY  OOIIETEXHHYECKOW  IMOATOTOBKH  CTYJASHTOB B  YCIOBHUSIX  OCYIIECTBIICHUS
9KCIIEPUMEHTANILHOM pabOThl U €€ aHalu3a; cPOpMHUPOBATh y CTYACHTA ONpE/Ie/ICHHbIC 3HAHUS B
00J1aCTH OCHOB TPOBEJCHUSA SKCIEPUMEHTa W OOpadOTKH €ro pe3yJbTaToB; 3HAKOMCTBO
CTYIEHTOB C COBPEMEHHBIMH KOHIEMLHUSMU M TMEPCIEeKTHUBAMH  Pa3BUTUS  CHCTEM
aBromatuszupoBanHoro mnpoektupoBanuss ECKK, CAIIP, ECKJ, YCA. TexHu4yeckumu,
MaTeMaTUYeCKUN U MPOrpaMMHBIMU COCTaBaMU aBTOMAaTHU3MPOBaHHOIO pabouero mecra (APM)
KOHCTPYKTOpa, ¢ OCOOCHHOCTH NPUHATHS MPOEKTHBIX PEIICHUH W OCHOBHBIMHU MPOCKTHBIMHU
3aJJauaMu.

3agaun M3y4yeHHsl Kypca. OCBOCHHME CTYACHTaMM OOIIMX IPUHLMIIOB padOThl M
ONTUMAIBHBIX METOJOB IOCTPOEHUS HKCIEPUMEHTa, 3HAKOMCTBO C Yy3JIaMU U JAETalsIMU
7a00paTOPHOIO W HUCHBITATEIBLHOIO OOOpYHOBaHUS, a TAaKKE METOJaMH OIpPEeJesICHUs
HOTPEUIHOCTH PE3yIbTAaTOB UCCIEAOBAHUI U MPEICTABICHUS UX B JIOJDKHOM (opMmarTe.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl
VYuebHas aucuuiuinHa «Teopus U npakTHKa UHKEHEPHOTO UCCIIE0BaHUI» OTHOCUTCS K 00Ky 1
o0s3arenpHOM yacTu B yueOHoM maHe OII Hanpasienus noaroroBku Maructpos 13.04.01
«TemosHepreTuka U TEIIOTEXHUKA» U IPEyCMOTpeHa [l u3yueHus B 1 cemectpe,
0a3upyercs Ha 3HAHUHM OOUIETEXHUYECKUX U CIIEHUABbHBIX qucuuIuiH: Mcropus u
METO/0JIOTHsl HAyYHO-TEXHUUYECKOH AeaTesnbHoCcTH, Punocodckue npolieMbl HAyKH U TEXHUKH,
Metoznonorus Hay4HOro uccienoBanus, [Ipo6iemMsl 3HEPro- u pecypcocoOepekeHus B
TEIUIOPHEPTETUKE, TEIJIOTEXHUKE U TEIUIOTEXHOIOTUX, COBPEMEHHBIE METO bl ONITUMU3ALINY
TEIUIOIHEPreTUYECKHUX IPOLIECCOB.

3. Hepeqeﬂb IJIAHUPYEMBIX pe3yjabTaToB oﬁyqemm mnmo AUCHHUIIIMHE,

COOTHECCHHBIX ¢ HHAUKATOPAMU T0CTHKCHUSA KOMIIeTeHINil

Taoauna 1
Ilnanupyemble pe3yJbTaThbl
Kox mo ®I'OC NHauKaTopbl 10CTHKEHUS o0yuenusi no gucuumnnxe (3YB)
YHuBepcajibHble
OomenpodeccuoHaIbHBIE

3HATh:
OIIK-2. Cniocoben | OIIK-2.1. BreiOupaer | aHanmu3upyeT npoOIeMHYIO
MIPUMEHSATH HEO0OXOINMBII METOJI | CUTYAIIMIO ¥ OCYIIIECTBIISIET €€
COBpPEMEHHbBIE WCCIICIOBAHMS I PEUICHUS | JEKOMIIO3UIIMIO Ha OTJEIbHbBIE
METOJIbI MOCTaBIICHHOW 3a/1a4H; 3aJIauH.
HICCIIEIOBAHHS, OIIK-2.2. TIpoBoauT aHanus YMeTh:
OLICHHBATD U MOJTy4YEHHBIX PE3yIbTaTOB; CIOCOOCH OpraHN30BBIBATH
MpENCTABATS OIIK-2.3. [pencrapmser ) IUIAHUPOBAHKME HAYYHO-TEXHUYECKOTO
peayILTATEL PE3yJIbTaThI BHITIOJTHEHHON PKCIIEPHMEHT 1 HaydHO-

. paboTHLI. HCCIIeIOBATENLCKOM pabOTHI 1O

BBITIOJTHEHHON

MOPYYEHHUIO PYKOBOJICTBA
paboTh! BJIA/IETh:

crioco0eH (hopMyIUpoBaTh IETH U

3aJla4uM UCCIICIOBAHUS, BBISBIISITh

MIPUOPUTETHI pEIIeHUs 3a/1aY,

BEIOMpATh KPUTEPUU OIEHKH




IIpodeccnonanbubie

IIK-1. Cnocoben
IUIAHUPOBATh U
CTaBUTH 33/1a4U
WCCJICTOBAHMSI,
BBIOMpATh METOJIbI
3KCIEPUMEHTAIBHOMN
paboThI,
UHTEPIPETUPOBATH
U TIPEJICTaBIISTh
PE3YIBTATHI
Hay4YHBIX
HCCJIEOBaHUI B
BHJIC OTYCTOB,
pedepatos,
Hay4YHBIX
myOIMKaui 1 Ha
MyOIMYHBIX
00CYKICHUSIX.

[TIK-1.1. Cnocoben
OpraHU30BBIBATH
MJIaHUPOBAHUE HAYYHO-
TEXHUUYECKOTO SKCIIEPUMEHTA U
Hay4YHO-UCCIEN0BATEIbCKON
paboThI MO MOPYUEHHUIO

PYKOBOJICTBA.
IK-1.2. BripabaTsiBaeT
METOABl  JKCIIEPUMEHTAIbHOU
paboThl, MOXKET OCYIIECTBIATH
HaTEeHTHBIN HIOUCK
uH(popMaluuy, Ka4eCTBEHHO
00pabaThIBaTh,

MHTEPIPETHPOBATH "
IPEJCTaBIATh pe3yJbTaTh

HAay4YHBIX I/ICCJIGI[OBaHI/Iﬁ N
HOBEUIIINX ,Z[OCTH)I(@HHI;'I HayKH.

3HATh.

BbIpa0aThIBACT CTPATETHIO PEIICHUS
MOCTABJICHHOMW 3a71auyl (COCTaBIIAET
MO/IEITb, ONIPEEIISET OTPAHHYCHHS,
BbIpa0aThIBAET KPUTEPUH, OLICHUBACT
HEOOXOIUMOCTH JIOTIOJTHUTEIILHON
uHpopManun);

(dbopMHpyeT BO3MOKHBIC BAPHAHTHI
pelLeHus 3a1a4;

yMeTh:

BbIpabaThIBAET METOIBI
IKCIIEPUMEHTAIBHOIN pabOTHI, MOKET
OCYILIECTBIISATh TATEHTHBII ITOMCK
UHpOpPMAIINHU, KAYECTBECHHO
00pabatbIBaTh, UHTEPIPETUPOBATH U
NPECTABIIATh PE3YIbTaThl HAYYHBIX
HCCJICIOBAHUM B BUC OTUYCTOB,
pedeparoB, HAYUHBIX MyOIUKALUN U
NPECTABIIATh IPE3CHTAIIH CBOUX
UCCIICIOBAHMIA, MJIK HOBEHIIINX
JOCTH)KEHUH HAyKH U TEXHUKH B
COOTBETCTBYIOIIUX 00JIaCTAX MPH
MyOJIMYHBIX 00CYXKICHUSX;
BJIA/IeTh:

CIOCOOEH NMPUMEHSTh COBPEMEHHbIE
METO/bI UCCIIEIOBAHNUS, OLIEHUBATh U
MIPECTABIATh PE3yIbTATHI
BBINOJIHEHHON paboTBhI.




4. O0beM TMCHUILUIMHBI M BUAbI Y4eOHOH PadoThI

Taoauna 1
Bcero Cemectpsl \
Buj yueOHoi1 padoThI yacoB/3a4.e]. 1

101010) 0P0
KonTakTHas padora (Bcero) 48/1,4 48/1,4
B Tom uuce:
Jlexuuu 32/0,9 32/0,9
[TpakTHyeckue 3aHATHS 16/0,5 16/0,5
CemuHapbl
JlaboparopHbie pabOTHI
CamocrosiTe/ibHasi padora (Bcero) 60/1,6 60/1,6
B ToMm uncie:
Kypcosast pabora (mpoexr)
PacueTHO-rpaduueckre paboThI 24/0,7 24/0,7
UTP
Pedepatbr
Jloknassl
[Ipe3enTanuu
U (unu) opyeue 6udvl camocmosmenbHol pabomi:
[ToaroroBka K 1a00paTopHBIM paboTaM
[ToAroToBKa K MPaKTUYECKUM 3aHATUSIM 18/0,5 18/0,5
[ToaroToBka K 3adery 18/0,5 18/0,5
[TonroroBka K SK3aMeHY
Bun npomexyTodHOM arTecTauyu
Buj otueTHOoCTH 3aueT 3auer
OBmast TPYI0EMKOCTH BCETI'O B yacax 108 108

BCET'O B 3a4.
JUCIHHUILINHDBI 3 3
eTHHUIIAX




5. Conepxxkanue Q¥ CHUNINHbBI

5.1. Pa3znennl AMCOUIIJIMHBI H BUALI 3aHATHNA

Taoauma 2
Yacel
Ne HaumeHoBaHue pasjesia Hacnbl Yacer npakmnuecknx | BCEro 4acoB
JIeKIMOHHBIX J1a60pPaTOPHBIX
n/n | AUCHMIUIMHBI 10 CeMeCcTpam — SAHSITHIA (cemunapexirx)
3aHATHHA
O0oP0O | 300 | ODPO | 390 OO0 | 300 | OPO | 390

NnxeHepHBIN SKCIIEPUMEHT U

1 p p 4 1 2 1 6 2
€ro 0oco0EHHOCTH
UcneiTarensHoe aeio.
IImanupoBaHue SKCIEpUMEHTA B

2 P p 4 1 2 1 6 2
TEXHOJIOTHYECKUX M HAYYHBIX
HCCIIETOBAHUIX

3 | Ilman skcriepuMeHTa. 4 1 2 1 6 2
IlorpemuocTu u3MepeHu U UX

4 p p 4 1 2 2 6 3
OLIEHKA
TpaauurOHHBIN MTOAX0/

5 | opranm3anuu u o0pabOTKH 4 1 2 1 6 2
pe3yIbTAaTOB KCIIEPUMEHTA
OnTuManbHbIE ILIaHbI

6 4 1 2 1 6 2
IKCIIEPUMECHTOB
ABTOMaTu3anus

7 | BKCIIepUMEHTAIbHBIX 4 1 2 1 6 2
Uccnenosanunii
Perucrtparus pe3yiasrTaToB

8 DAl pesy. 2 1 1 1 3 2
HUCIIBITAHUI
MeToasl 1 METOTUKH KOHTPOJIS

9 BT H METO p 2 1 1 3 1
Y U3MEPCHUI.

HUTOIO: 32 8 16 10 48 18




5.2 JIeKIIHMOHHLIE 3aHATHSA

Ta6auna 3
Ne HaumenoBaHue pasjaesa
Copaeprxanue pasiena
n/n AUCHUILIMHBI
1 2 3

HNnxeHepHbIil SKCIEPUMEHT U

OcHOBHbBIE NOHSTHSI NIPOBENEHUS IKCIIEpUMeEHTa. Posib U MecTo
HKCIEPUMEHTAJIbHBIX UCCICIOBAHUN NPU CO3LAHHUH, JOBOJKE H
AKCILTyaTaluu TEIIOPHEPTETUUECKOT O 000opyI0BaHUsl.
OKCIEpUMEHTAJIBHBIE IUJIOTHBIE UCCIIEI0BAHUS.

Oranbl  uccinenoBanus. (Cxema dyepHoro smmka. Cxema
IpEJCTaBIeHUss OOBEKTa IpPU OPraHU3alUM SKCIIEPUMEHTA.
AKTHBHBIE, U TACCUBHBIE UCCIIEIOBAHUS.

JlBa moaxoma B OpraHuM3allMd  ADKCIEPUMEHTOB. YacTHbIE
3aBHCUMOCTH MEXIY OTAEIbHBIMM BXOJHBIMH M BBIXOJHBIMU
napaMeTpamH.

MHuorogakTopHblil s3kcriepumMeHT. «lIpokisTiHe pazMepHOCTEN».
JlBa cmocoba  mpuBeAEHUS ~ BXOJHBIX  IapaMeTpoB K
0e3pa3MepHOMY BUIY

1
€ro 0co0EHHOCTH
WcneiTarensHoe aeio.

2 [InanupoBaHue SKCIIEPUMEHTa

B TCXHOJIOTHYCCKHUX U
HAaYYHBIX UCCIICAOBAHUAX

OOBeKThl M3y4yeHMs, LI€Jb U OCHOBHBIE 33Ja4YM JUCLHUIUIMHBL.
OCHOBHBIC TIOHSTHS M OIpPENENCHUS B OOJACTH HWCIBITAHMUS.
Pa3BuTtue ucnplTaTeNBHOIO A€TA.

KoHuenmusi OIEHKH TEXHHYECKOTO COCTOSHHS — OOBEKTa.
TpexstanHas  cucTeMa  MCIOBITAaHUH B~ MOHMTOpPUHIE
TEXHUUYECKUX OOBEKTOB.

Ponp muiaHupoBaHUS SKCHEPUMEHTa B TEXHOJIOTMUYECKUX HU
HAyYHBIX UCCIICJIOBAHUSX.

3amaya MIaHUPOBAHUS SKCIIEPUMEHTA.

OcHOBHBIE OCOOEHHOCTH SKCHEPUMEHTa Ha COBPEMEHHOM
JTane pa3BUTUS HAyKHM M TeXHUKU. OOIIME 3aKOHOMEPHOCTH
MPOBEACHUST AKCIEPUMEHTa B PA3MYHBIX O00NACTAX 3HAHHIA.
OcCHOBHBIE THUIIOBBIE 33J]aud, peELIaeMble INPU MPOBEACHUU
HKCIIEPUMEHTA.

3 | [lman skcriepuMeHTa.

IInaHupoBaHuEe DKCIEPUMEHTAa KaK COBOKYIIHOCTb IE€HCTBUH,
HaIlpaBJICHHBIX Ha pa3paboTKy CTpaTeruu
JKCIIEPUMEHTUPOBAHUSA OT HayalbHBIX [0 3aKIIOUYUTEIBHBIX
9TaNoB H3Yy4YeHUs OO0BEKTa HCCIeN0oBaHUS (OT TMOJy4YeHUs
anpuopHoi MH(pOpMauMu 10 co3JaHUS PabOTOCIIOCOOHOM
MaTeMaTH4eCKON MOJENH WIH OIpPEAeIeHUsI ONTHUMAaJIbHBIX
YCIIOBHIA).

OCHOBHBIE TPUHINIIBI IIJITAHUPOBAHUS SKCIIEPUMEHTA.

OCHOBBI TUCIIEPCHOHHOTO aHAIN3A.

OTka3 oT moJIHOTO Nepedopa BO3MOKHBIX BXOJIHBIX COCTOSIHHM.
Bri0op uncna ypoBHEH BapbHpOBaHUS MO KaXAOMY (akTtopy
HAa OCHOBAaHMM BHJA aNMpOKCUMAlUU (YHKIUU OTKIIUKA.
IIpuHLHUII TOCIEA0BATENBHOTO IIIAHUPOBAHUS.

[TpuHIHn COIIOCTaBUMOCTH c IYMOM. [TpuHnnn
pPaHIOMU3ALIHH.

[IpyHOMIT  ONTUMAJBPHOCTH IUTAHUPOBAHUS HKCIIEPUMEHTA.
OpnHodakTOpHBIA AMCIIEPCUOHHBIN aHANU3 C OJMHAKOBBIM H
HEOJIMHAKOBBIM YHCJIOM MCIIBITAHUMH.

JIByxdaKTOpHBIN AUCIIEPCUOHHBIN aHAH3.
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[TorpemHocTn U3MepeHuii 1
UX OILICHKA

Knaccudukanust u3mMepeHuil 1 UX MOTPENTHOCTEH: 1O CIoco0y
nonydyeHuss pesyiabrata; Ilo wmeromy wu3mepenuid; Ilo
0COOCHHOCTSIM ~ u3MepeHuil. JlocTaTouHble U H30BITOUHBIE
u3MepeHusi.  TouHble, TNPUOTMKCHHBIC,  HANCKHBICE W
HEHaJexKHble n3MepeHus. OlleHKa NorpemHocTed. ToYHOCTh
u3MepeHus. Tpu HMCTOYHHMKA BO3HUKHOBEHMS IOIPELIHOCTEH.
Cucremarnyeckue W ciydaiiHeie TorpemrHocTtH. OOmmast
MOTPEIIHOCTh Teopusi OmuOOK. CTaTUCTUYECKUI  aHaIu3
pe3yiabTaToB u3MepeHuil. OlleHKa cpeaHeld KBaApaTUYHOMN
MOTPEIIHOCTH. Huddepenunansuoe IpeACTaBICHUE
HOPMAJIbHOIO  3aKOHA pacHpeAesieHHs] IOIPEIIHOCTEN ¢
WHTEpBaJaMU CTAHJAPTHBIX OTKJIOHEHUH . HopmanbHbII
3aKOH  paclpeleneHuss — norpemHocrei.  Pacnpenenenue
Crerogenta.  Koaddumment Crpromenta.  [{oBeputenbHas
BEPOSTHOCTh.  llorpemHocTy Tpu KOCBEHHBIX H3MEPEHUSIX.
Pannomu3anuss  kak  CpPeACTBO  MOBBIMIEHUS  TOYHOCTH
pe3yJIbTaTOB HKCIIEPUMEHTA. Pannomuzamum JUTSt
0/1H0(AaKTOPHOTO SKCIEPUMEHTA.

TpaanurOHHBIN TOIX0/
opranuzanuu u 06paboTku
Pe3yJIbTaTOB SKCIICPUMEHTA

OcoOeHHOCTH  IUTAHUPOBaHWs M rpadUyeckuid  aHauu3
pe3ynpTaToOB W3MEpPEHHUI. Knaccer TOYHOCTH
AJIEKTPOU3MEPUTENIbHBIX npubopoB. Kiacc TouHocTn s
IpruOOpPOB MOBBILIEHHONW TOYHOCTU (0OPa3LOBBIX, STAJIOHHBIX).
CrnoxHble m3MepurenbHble cuctemsl. [locnenoBarenbHble WK
NapajuleJIbHblE  CXEMbl  COEIMHEHUS  COOTBETCTBYIOLIUX
3JIEMEHTOB cucTeMbl. llocienoBaTenpHas cxema COEIUHEHUs
U3MEPUTENIbHBIX 3BeHbEB. CXEeMbl C OOpaTHOHM CBs3bIO: a —
MOJIOKUTENbHAs 00paTHas CBs3b; O — OTpHUILIATENIbHAs OOpaTHas
cBsA3b. (Cxema DJKCIEpHMEHTAJbHONW YCTaHOBKH. Pe3ynbpTaTsl
AKCIIEPUMEHTAJILHOTO UCCIIEI0OBAaHUS U UX PETUCTpAIUs.
CrnaxxuBaHue 5SKCIEpUMEHTAIBHBIX JAaHHBIX. MccnenoBaHus
HEYCTAaHOBUBIIMXCSA TPOLECCOB M BBISBIEHUS 3aBUCUMOCTHU
OJIHOTO MJIM HECKOJIBKMX BBIXOJHBIX I1apaMETPOB OT TEKYILETO
BpemeHu. CHATHE TepMOrpaMM B  OTAEIBHBIX  TOYKax
uccienyemoro oowexra. Boemmnue mnomexu. CriaxuBaHue
MEPBUYHBIX OMBITHBIX JaHHBIX. METO/l CKOIB3ALIETO CPEAHETO.
Meron 4eTBEPTHIX Pa3HOCTEN.

MeTto HauMEHbBIINX KBAJAPAaTOB NMPU 00PaOOTKE OMBITHBIX
JaHHBIX  (perpeccMOHHbI  aHanu3). JlelicTBUTENbHAsT U
pacueTHass ~ PErpecCHOHHbIE  3aBHCHMOCTH. Jlunus
JEHCTBUTENBHOM 3aBUCUMOCTH U HEBSI3KM. JIMHUA perpeccum.
Paznuynble moaxoAbl K TOCTPOEHUIO JIMHUM PErpecCuu:
MHHHAMH3HPOBATh CYMMY HEBSI30K JUIS BCeX TodeK min(ZAyi ) ;
MHHAMH3HPOBATh MaKCHUMaJbHbIE HEBs3KHM min(max Ayi);
MHHAMH3HPOBATh CYMMY KBaJIpaTOB BCEX HEBS30K min(ZAyi2) .

Hcnons3oBanue METO/JAa HAUMEHBIIUX KBaApaToB A
OIpeCIICHUS apamMeTpoB OTJIETbHBIX HEJIMHENHBIX
3aBucuMocteit. I Ipuemel AIIPOKCUMALIUH pe3ynabTaToB
SKCIIEPUMEHTa.  ODJEKTpOHHbIE  Tabmuupl  makera  MS
Excel.Pe3ynbratsr SKCIEPUMEHTAIIBHOTO HCCIIEA0BaHUS

3apucuMoctei p=f(t) A7t UCXOMHBIX KOMITOHEHT U UX CMECEH.
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OnrtuManbHbI€ MIaHbI
JKCIIEPUMEHTOB

JIByXypoBHEBbIE MHOTO(AKTOPHBIC JKCIEPUMEHTHI. [loHBIN
(axTopubli Skcnepument 22, IIpaBuno TmONydeHHsS MaTpHIL
IJIAHUPOBAHUSA. AJITOPUTM TMOCTPOCHHUS MATPHULBI [OJIHOTO
¢dakTopHoro skcrnepuMeHTa. CBOICTBa OPTOrOHAJIBLHOCTH U
poToTabensHOCTH MaTpuibl. Marpuua I1®D 23, Henuneiinble
dopmanbable  Mozenu. CreneHHas —(MyJIbTHIUIMKATHBHAS)

3aBUCUMOCTb. DKCHOHEHIMAJIbHAS 3aBUCUMOCTh
[TapameTpsl OPTOTOHAJIBHOTO IUIaHA. [TapameTpsl
poToTabeabHOro IJ1aHa. [Tnanbt BTOPOTO
nopsiika.CTaTuCTUYECKHe OLICHKH pe3yJIbTaTOB npu

ONTHMANFHOM TIIAHMPOBAHMM SKCriepuMeHta. Jlucmepcus S2.
OnTuMaNbHBI  POTOTA0CNBHBI  TUIAH  TpeX()aKTOPHOTO
IATUYPOBHETO H3KCIEPUMEHTA. Marpuua IJIaHUPOBaHUS C
paHjoMu3anuen MIOCJIEI0BATEIbHOCTH OITIBITOB.
Craructuueckuil t-xputepuii CThIOJIEHTA, «I1OJO3PUTEIIbHBIN»
pe3ynbTaT C 3aJaHHOM JOBEPHUTEIIbHOW BEPOSTHOCTHIO. F-
kputepus Ouiiepa. Bunbl kpurepueB corimacusi U 00JacTu uX
npumenennsa. Kpurepuit  cormacus Ilupcona. Kpurepuit
cornacus @umepa- Cueaexopa. Kpurepuii cornacus baprierra.
Kpurepuii Kou(x)pena. t-xpurepuii Ctprogenta. Kpurepuu
Pomanosckoro u Konmaroposa.

ABTOMaTH3aug
JKCIIEPUMEHTAIBHBIX
HCCIIeIOBAaHIN

CocTaB u CTpYKTypa aBTOMAaTU3UPOBAHHON CHCTEMBI

Hay4HbIX HccienoBaHuil. CoBpeMeHHas aBTOMAaTH3UpPOBaHHas
cucreMa HayyHbix wuccnenoBanuii (ACHU). Oo6oOmiennas
cTpykrypa coBpemenHo ACHU. Crpykrypnas cxema ACHU.
[TpoBeneHne SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUNA U pa3padOTKU
U CO3/1aHUS aBTOMATH3UPOBAHHOM cucTembl. M3ydyeHue oobekTa
uccienoBanus.  Bpibop — oOmeil  CTpYKTypbl — CHCTEMBI.
Pa3zpa0OoTka pemieHuil MO TEXHUYECKOH peanu3alliid CHUCTEMBI.
COopka cucreMbl U oOmIagka ee (QYHKIUOHUPOBAHMS.
Pa3paboTtka mporpaMMHOTo obecredeHusl.

Pa3pabotka Merommueckoro oOecrieueHus. KomruiekcHas
OTJaJKa CHCTEMBl M TIepexoJ K HENOCPEICTBEHHOMY
HCCIIEI0OBaHUIO 00BEKTA.

IBa  cmocoba  00pabOTKM  MCXOAHOM  HM3MEPUTENBbHOM
uHpopmanuu. YcrpoiictBa i UMPpoBOl  00pabOTKH
uHpOpMaLnH.

MukponporeccopHbie WH(POPMAITMOHHO -BBIYHCIUTEIHHBIE
cucreMbl.  [lomexu B HWHPOPMALMOHHO - HM3MEPHUTEIHHBIX
CUCTEMaXx.

Peructpanusa  pe3ynpraros
HUCTIBITAHU I

Perucrpanus pe3ysbTaToB UCIIBITAHUN.

HopmatuBHbie u METOJINYECKUE JIOKYMEHTHI,
periiaMeHTHPYIOLe BOMPOCHl KauecTBa MPOIYKIHH (CBIPbS,
MaTepuaioB, MoiypadpUKaToB M KOMIUIEKTYIOIIUX W3AETUil).
[TapameTpsl, (GOpMHpYIOIIUE KauecTBO CHIPbS (MaTepHasoB,
nosygpabpuKaToB U KOMIUIEKTYIOIINUX U3EIUN).

BbiOop KOHTpOJIMpPYEMBIX MapamMeTpoB I ONpEaeIICHUs
XapaKTepUCTUK, (POPMUPYIOIIUX KAayeCTBO 3aroTOBKH. BriOop
METOJOB M METOJMK KOHTPOJS M HUCHBITAHUHM  CBIPBA,
MarepuaaoB, MonypabpuKaToB W KOMIUICKTYIOIIHUX H3CITH.
ITonsiTve 0 cTaANAX )KU3HEHHOTO LIMKJIA IPOIYKIIUH.




1 2 3
Ucnbrtanus mpoaykiuu. OOBEKTHI W METOAWKH HCIIBITAaHUH,
XapaKTepUCTHKA  HCIBITATeNFHOTO  000pynoBaHHs.  Bujsl
UCTBITAHUN:  KJIaccU(UKauus W METOAMKA IPOBEICHMS.
TpeboBaHMsT K COCTAaBICHHIO U O(QOPMIICHHIO MPOTPAMMBL,
IPOTOKOJIA, PE3yJIbTATOB, YCIOBUM U 00bEMA HCIIBITAHUI.
MeTOJbI H METOHKH TpeboBaHus K MPOBEACHUIO M3MEPEHUH U HU3MEPHUTEIHHOMY
9 . obopynoBanut. Breibop cpeactB usmepenus. TpebGoBaHus K
KOHTPOJISl U U3MEPEHUH. o o
n3MepenusM. PenepanbHblid 3akoH Poccuiickoit @enepauuu Ot
26 urons 2008 r. N 102-®3. TpeboBaHUs K U3MEPUTEIBHOMY
obopynoBanuto.  Ha3zHaueHwme W OpuUHUMD — JAE€HCTBUA
U3MEPUTENIBHOTO  00OpYlOBaHMsS IPU KOHTPOJE KauyecTBa
OPOAYKIMH  (CBIpbSl, MaTepuaioB, TNody(haOpuUKaToB U
KOMILIEKTYIOLMX U3IEIHil).
5.3. JlaGopaTopHble 3aHATHSA (HE IPEIYCMOTPECHBI)
5.4. IlpakTyecKkue (ceMHHAPCKHE) 3aHATHSA
Taoauma 5
No HanmeHnoBanue
o/ | PA3ena Coaepixanue pasgena
AUCHMILIUHBI
NHuxeHepHbIit . .

1 KCIICPHMEHT H €10 MHuorogakropHslii 3xcnepuMeHT. «lIpoxnsitue pasmepHoctei». JlBa
0COBCHHOCTIH crioco0a NMpuBeIeHUs BXOIHBIX ITapaMeTpoB K Oe3pa3MepHOMY BUILY
HcnbitaTensHoe
neno. IlnanupoBanue | OCHOBHbIE OCOOEHHOCTH SKCIIEPUMEHTAa Ha COBPEMEHHOM »JTarie

o | OKCTIepHMERTa B pa3BUTHS Hayku M TexHUKU. OOIIMe 3aKOHOMEPHOCTH IIPOBEIEHUS
TEXHOJIOTUYECKUX U | OKCIIEPUMEHTa B PA3JIMYHBIX OOsacTsaX 3HaHUl. OCHOBHBIE THIIOBBIE
Hay4YHBIX 3aJ1a4yM, pelraeMble Npy MPOBEIEHUHN IKCIIEPUMEHTA.

HCCIIETIOBAaHUSIX
[TpuHUIMI MTOCIEI0BATENBHOIO MIJIAHUPOBAHUS.
3 | IInan skcniepumenTa. | [IpuHuun comocTaBUMOCTH ¢ IIymMoM. [IpHHIMI —paHIOMH3alMU.
[TpyHIMI ONTUMAIBHOCTH TUIAHUPOBAHUS SKCIEPUMEHTA.
TorpemHoctn OneHka MOrpemHOCTEN. TO‘IE-IOCTL n3mepenus. Tpu HCTOYHHKA

4 . BO3HUKHOBEHHUs MorpemHocTel. Cucremarnyeckue U ciydailHble
U3MEpPEHUN U UX .
J— norpemHocTd. OOmias NOrPeIHOCTb TEOpHS om0ok. CTaTUCTHUYECKUM

aQHAJIN3 Pe3yNIbTaTOB U3MEPEHUH.
TpaauunoHHbIH CrnaxxuBaHue NEPBUYHBIX OMNBITHBIX JaHHBIX. METOA CKOJB3SILEro
MOJXO0/1 OpraHu3aluu | CpelHero. MeToa 4eTBEPTHIX pa3HOCTEN.

5 | u 06paboTku Metoa HaMMEHBIIMX KBAIPaToOB MPU 00pabOTKE OMBITHBIX
pe3yabTaToOB JAHHBIX (PErPECCUOHHBIN aHAIN3).
9KCIIEPUMEHTA

CrenenHass (MyJbTUIJIMKATUBHAsI) 3aBUCUMOCTb. OKCIIOHEHIHAbHAsS
OnTtumanbHbIe 3aBucUMOCTb. [lapameTrpel  oproroHampHoro Ia”a. Ilapamerpsl
6 | uransr poroTtabenpHOro ruiaHa. Ilmanbl BTrOporo mnopsiaka. CraTuCTHYECKHE
JKCIIEPUMEHTOB OLICHKH PEe3Yy/IbTATOB IPH ONTHUMAIBHOM IUIAHUPOBAHHUU SKCIEPUMEHTA.
Jlucmepcus S2.
[IpoBeneHne HKCHEPUMEHTAIBHBIX MCCICIOBAaHUNA U pa3paboTKu H
ABTOMaTH3aLUL .
CO3/laHUsl  aBTOMATU3MPOBAHHOM  cucreMbl. M3ydyeHne  oObekTa

7 | DKCIEpUMEHTAJIbHBIX o

o uccrnenoBanus. Bpibop o0mel cTpykTypbl cuctembsl. PaspaboTka
HCCIIEI0OBaHUI

pPELICHMI IO TEXHUYECKON peaan3alii CUCTEMBI.




Perucrpanus
pE3yJIbTaTOB
UCIIBITAHUI

Bb100p KOHTPOIMPYEMBIX TApaMETPOB IS OTPEACTICHUS XapaKTePUCTHK,
(GopMHpYIOIIMX KayecTBO 3aroTOBKU. BpIOOp METONOB M METOJUK
KOHTPOJISI W HCIBITAaHUH CBHIPbs, MaTepuajioB, MoiypadpukaToB u
KOMIUIEKTYIOIIUX U3ETIHH.

MeToabl 1 METOTUKHU
KOHTPOJIA U
U3MEPEHUM.

OOBeKTHl M METOJIUKU HCIBITAHUH, XapaKTePUCTUKA HCIBITATEIHHOTO
obopynoBanusi. Buabpl wuchblTaHuii: KilaccupuUKalus U METOAMKA
npoBeaeHus. TpeboBaHUsl K COCTABICHUIO U O(OPMIIEHUIO TPOrPaMMBI,
IIPOTOKOJIA, PE3yJIbTATOB, YCIOBUN U 00bEMA UCTIBITAHUIA.

6. CamocrosiTesibHAs PadoTa MATHCTPAHTOB IO JUCHUILIMHE
6.1 Borpochl 1151 CAMOCTOSITEIbHOTO U3Y4YeHM I

AKTI/IBHBIG, K IIAaCCHUBHBIC UCCIICAOBAaHMUA.
I[Ba moAxoJa B OpraHu3aluu SKCIICPUMCHTOB.

KOHIIGHIII/IH OLCHKHU TCXHHUYCCKOI'O COCTOSIHHUA 00BeKTA.
Ponb ITAaHUPOBAHUA OKCIICPUMCHTA B TCXHOJIOTMYCCKUX WU HAYUYHBIX UCCIICIOBAHUAX.
HJIaHI/IpOBaHI/IC OKCIICPUMCHTA KaK COBOKYITHOCTb HGfICTBI/Iﬁ, HaITpaBJICHHBIX Ha

pa3pabOoTKy CTpaTeruu IKCIIEPUMEHTUPOBAHUS

I[OCTaTOqHBIe 1 U30BITOYHBIE HU3MCPCHHA. TO‘IHLIG, HpI/I6J'H/I)KCHHbIe, HaACXHBIC U

HuddepenunansHoe  MpeAcTaBICHHE  HOPMAIbHOTO  3aKOHa  paclpeeseHUs

HOFpGIHHOCTCf/Jl C UHTCPBaJIaMM CTaHAAPTHBIX OTKJIOHCHHUH ©.

[Tpriembl anpoOKCUMALIUK PE3YJIbTATOB SKCIIEPUMEHTA. DJIEKTPOHHBIE TAaOIUIIBI TAKETA
Pe3ynbTaThl 9KCIIEPUMEHTAIBHOTO UCCIIEIOBaHUS 3aBUcMocTeit u=f(t) mis ncXoaHbIX

[TpoBeneHmne sKCIepUMEHTANIBHBIX UCCIIEJOBAaHUN U Pa3pabOTKHU U CO3AaHUs

AaBTOMATHU3UPOBAHHOW cUCTEMBI. 3yueHne o0beKTa ucciae10BaHusl.

[TapameTpsl, GpopMuUpyIOLIME KAYECTBO CHIPhS (MaTEpUANIOB, MOIY(HaOpUKATOB U

1
2
3
4
5
HEHa/Ie)KHbIE U3MEPEHUSI.
6
7
MS Excel.
8 o
KOMITOHEHT ¥ HX CMECEH.
9
10 .
KOMIUIEKTYIOLIUX U3/1EIHil).
11

HcnpiTanus MMPOAYKIUH. OOBEKTHI U MCTOJHUKHU HCHBIT&HPIIZ, XapaKTCPUCTHUKA

UCIIBITATEIHHOTO 000PYI0BaHUSI.
12 Bunbl ucnieiTanuii: kiaaccu@uKays 1 METOIMKA TPOBEICHHMS.

6.2 Tembl pepepaToB:

1. DKCIepuMEHTaIbHbIE MUJIOTHBIE UCCIEA0BaHUS. JTallbl UCCIIEIOBAHUS.
Cxema 4epHOro SIIHKa.

2.  AxTuUBHbBIE, U TAaCCUBHBIE UCCIIEI0OBaHMA. J[Ba 0/1X0/1a B OpraHU3ally SKCIIEPUMEHTOB.

3. MHorodakTopHbIi 3kcriepuMeHT. «[IpoKIIsiTHE pa3MepHOCTEN».

4.  KoHenuus OleHKH TEXHUYECKOTO COCTOSHUS 00bEKTA.

5. OcHOBHBIE MMOHATHS U ONpeJiesieHUs: B 00JaCTH UCIIBITaHUA. Pa3BUTHE UCTIBITATEILHOTO
Jena.

6. KoHreniiyst oleHKl TEXHUYECKOT0 COCTOSHUST 00BEKTA.

7. TpexosramHas cucTeMa MCIBITAHUH B MOHUTOPHHIE TEXHUYECKHX OOBEKTOB.

8. 3amava r1uraHmpoBaHUs OdKcnepuMeHTa. OCHOBHBIE OCOOCHHOCTH OKCIIEPHUMEHTa Ha
COBPEMEHHOM 3Talle pa3BUTHsI HAYKHU U TEXHUKHU

9.  OcHOBHBIE TUIIOBBIE 331a4YH, PELIaEMbI€ TP IPOBEACHUH SKCIIEPUMEHTA.

10. IlnanupoBaHHeE 3KCIIEPUMEHTA KaK COBOKYITHOCTh JICHCTBHIA, HAIIPaBJICHHBIX HA



11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

pa3paboOTKy CTPATETUu KCIIEPUMEHTUPOBAHHMS

OnHodakTOpHBIN AUCTIEPCUOHHBIN aHaIU3 C OJMHAKOBBIM U HEOJAMHAKOBBIM YHUCIIOM
WCIIBITAHUM.

JIByXaKkTOpHBIN AUCTIEPCUOHHBIA aHAJIN3.

Onenka norpemHocteld. ToyHocTh U3MepeHust. Tpu MCTOYHMKA BO3ZHUKHOBEHUS
MOTPEIIHOCTEH.

CrarucTiuueckuil aHaJiu3 pe3yJabTaTOB U3MEPEHUM.

JuddepenunansHoe mpecTaBieHe HOPMaIbHOTO 3aKOHA paclpeesieHus! HOrperHocTen
C MHTEpBaJaMM CTaHAAPTHBIX OTKJIOHEHUH .

Onenka cpeHel KBaJpaTUYHON OTPELLIHOCTH.

HopMmanbHblii 3aK0H pacnipenenienus norpemnocrei. Pactipenenenue CTbroJieHTA.
Koadduuuent Creronenra. JloBeputenbHast BEpOSATHOCTb.

PangoMuzanus kak cpecTBO MOBBILICHUS TOYHOCTH PE3YJIbTaTOB SKCIEPUMEHTA.
COGanancupoBaHHBIE PAaHIOMU3UPOBAHHBIE IIJIAHBI.

Oco0eHHOCTH TIAHUPOBAHUS U rpapUuecKuil aHAIU3 Pe3yJIbTaTOB H3MEPEHHIA.

Krnaccel TOYHOCTH 3JI€KTPOM3MEPHUTENBHBIX TPHOOpoB. Kitacc TouHOCTH [Tt TprOOPOB
MOBBIIICHHOW TOYHOCTH (00pa31I0BbIX, ATAJTOHHBIX ).

CrnosxHble u3mMepuTenbHble cucTeMbl. [locnenoBarenbHble WK MapalieIbHbIE CXEMbI
COEIMHEHUS] COOTBETCTBYIOILIUX JIEMEHTOB CUCTEMBI.

Cxema 3KCrepuMEHTaIbHON YCTaHOBKU. Pe3ynbTaThl SKCIIEPUMEHTAIBLHOTO UCCIIEI0BAaHUS
U X PETUCTpPALIUSL.

CriaxxuBaHue 3KCIIEPUMEHTAIbHbBIX TAHHBIX.

CHsiTHe TepMOTpaMM B OTJENIBHBIX TOUKAX UCCIEAyeMOro o0bekTa. BHenHne nomMexu.
CrinaxuBaHye NEPBUYHBIX ONBITHBIX IaHHBIX.

MeTo1 HaMMEHBIINX KBAAPATOB MPU 00PAOOTKE OMBITHBIX

JAHHBIX (PErPECCUOHHBIN aHAIN3).

Hcnonp30BaHNE METOAA HAMMEHBUIMX KBAJIpaTOB JJIs ONPEIEIICHUS TapaMeTPOB
OTJIEJIbHBIX HEJIMHEWHBIX 3aBUCUMOCTEH.

[Tpremsbl anmpoKcUMaIUK pe3yIbTaTOB SKCIIEPUMEHTA. DIEKTPOHHbIE TaOIHIIbI TakeTa MS
Excel.

CreneHHas (MyJbTUIUIMKATUBHAS) 3aBUCMOCTb. DKCIIOHEHI[MAJIbHAS 3aBUCUMOCTh
[TapameTpsl OPTOTOHAIBHOTO IJIAHA.

Martpuna miaHupoBaHUs ¢ PAaHIOMM3ALUEN ITOCIEI0BATEIBHOCTH OIBITOB.
Craructuueckuit t-xputepuii CThIOICHTA, «I10I03PUTEIBHBIN PE3YNIbTAT C 3aJaHHOU
JIOBEPUTENIBHON BEPOSTHOCTHIO.

[TpoBeneHmne sKCIepUMEHTANIBHBIX UCCIIEJOBAaHUN U Pa3pabOTKH U CO3AaHUs
aBTOMATH3UPOBAHHOM cucteMsl. M3yueHne o0beKTa nccieoBaHums.

Bo160p o61elt cTpykTypbl cucteMbl. Pa3paboTka pemeHnii o TEXHUYECKON peaan3anuu
CUCTEMBI.

COopka cuctemsl 1 0TIa/1Ka ee QyHKIHOHUpoBaHUs. PazpaboTka mporpaMMHOIo
o0ecreyeHusl.

JIBa crnocoba 00pabOTKM HCXOTHOW H3MEpPUTENbHON HHpOpMAIMKU. YCTpoHCcTBa s
¢ poBoi 00paboTKN HHPOPMAITIH.

MuxkpornpoiieccopHble  MHPOPMAIIMOHHO-BBIYUCIUTEIbHBIE  CHUCTEMBI. [Tomexu B
UH(POPMALIMOHHO - U3MEPUTENBHBIX CUCTEMAX.

Perucrpamus pe3ynbTaToB ucnblTaHuid. HopMaTuBHBIE U METOIMYECKHE JIOKYMEHTHI,
pErIaMEHTUPYIOIIME  BONPOCHI  KadyecTBa  NPOAYKUMU  (ChIpbi,  MaTepHaJIOB,
nosypabprKaToOB U KOMITIEKTYIOIUX U3EIINN).

[TapameTtpsl, popMHpYIOLIHE KAYECTBO ChIPbs (MaTepHUaIoB, MONypadbpuKaToB U
KOMIUIEKTYIOLIUX U3/1EIHil).

Br160p KOHTpOIMPYEMBIX ITApaMETPOB JJIS ONIPEACIICHHS XapaKTEPUCTHK, (POpMUPYIOIIHX
KayeCTBO 3arOTOBKH.

Ucnbitanus npoaykiui. OObEKThl U METOUKU UCTIBITAHUN, XapaKTePUCTUKA



UCIIBITATEIFHOTO 000PYIOBaHUS.

41. Bwuapl ucnblTaHui: KiIaccu(DUKAIUS 1 METOAMKA TPOBEICHHUS.

42. TpeboBaHUs K COCTABICHUIO U O(POPMIICHUIO ITPOTPAMMEI, POTOKOJIA, PE3YIbTATOB,
YCJIOBHM B 00bEMA UCTIBITAHUM.

43. TpeboBaHuUs K MPOBEICHUIO U3MEPEHUI U U3MEPUTEIILHOMY 000pYI0BaHUIO.

44, Bsibop cpeacts uzmepenus. TpedoBanus k n3mepenusm. OenepanbHbiil 3akoH Poccuiickoi
®enepanuu ot 26 urons 2008 r. N 102-P3.

45. TpeboBaHus K U3MepUTEIbHOMY 000pyA0oBaHMI0. HazHaueHne v NpUHIMI JeHCTBUS
U3MEPUTEIILHOTO 000PYI0BaHUS MPU KOHTPOJIC KAYeCTBA MPOIYKIIUH (CBIPhsI, MATEPHAJIOB,
1oTy(aOpUKaTOB ¥ KOMIUICKTYIOIINUX U3JICTTUI ).

6.3. YueOHO-MeTOAHYeCKOe ofecriedeHne CAMOCTOSITEeILHOI padoThI
Jluteparypa:

[lycteinankoBa E.B. MeTo010rust Hay4HOro UcciaeAoBaHus [ DIEKTPOHHBINA pecypc:
yuebHoe mocooue/ [TycTeinanKkOBa E.B.— DnekTpoH. TekcToBbie nanHbie.— Capartos: Al [Tu
Op Menua, 2018.— 126 ¢.— Pexxum goctyma: http://www.iprbookshop.ru/71569.html.—
9BbC «IPRbooks»

DKCrepuMEHTaIbHBIE METOIbI UCCIIEAOBAaHUS [ DIEKTPOHHBIN pecypc]: yuebHoe mocodue/
CAnexkceeB C.A., JImutpues A.Jl., Harnoun 1O.T., Hukymenko E.M., Cynpyn A.C.,
Tpodbumon B.A., Typk6oeB A., [Ipokonenko B.T., SIcbkoB A.Jl..— DIeKTpOH. TEKCTOBBIE
nanaeie.— CI16.: Yausepcurer UTMO, 2012.— 81 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/65381.html.— 5BC «IPRbooks»

Jlrooumriea O.J1. BiiouHoe miiaHupoBaHUE YKCIIEPUMEHTA M aHATTN3 JAHHBIX [ DJICKTPOHHBIH
pecypc]: yue6Hoe mocodue/ Jlroobumiera O.JI.— DnekTpoH. TeKCTOBbIE AaHHble.— HikHuit
Hogsropoa: Humxeropoackuii rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBI YHUBEPCUTET,
9BbC ACB, 2018.— 30 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/80885.html.— DBC
«IPRbooks»

7. OueHo4YHbIE CPEACTBA

7.1. BOHEOCBI K IIEPBOMY TEKVIIEMY KOHTPOJIIO OCBOCHUA TUCIUITJIUHBI

1. OcHOBHEIE IIOHATHUA MMPOBCACHUSA OKCIICPUMCHTA. Ponw u MECTO
OKCIICPUMCHTAJIbHBIX I/ICC.HelIOBaHI/Iﬁ npu CO3JaHrr, AOBOJKE M OKCILTyaTalluu

TEIUIO’HEPTeTUYECKOr0 000PYyJ0BAHNUS
2.  DKcrepUMeHTaJIbHbIE MUIOTHBIE UCCIIEOBAHNUS. DTaIlbl UCCIICAOBAHUS.
CxeMa 4epHOro fIurKa.

3. (Cxema npecTaBIeHNs 00BEKTA P OPraHM3aIHH YKCIEPUMEHTA.
4.  AKTUBHBIE, U IACCUBHBIE HCCIIEIOBAHUS.

JIBa moxo/1a B OpraHu3aIiy YKCIIEPHMEHTOB.
5. YacTHple 3aBHCUMOCTH MEXIy OTACIbHBIMH BXOJAHBIMH U  BBIXOJHBIMH
napaMeTpamH.

MHorohakTopHblii sKcniepuMeHT. «IIpoknsTue pasmepHOCTEN.
JlBa crioco6a mpuBeIeHUs BXOIHBIX TapaMeTpoB K O0e3pa3MepHOMY BHUIY

OOBEKTHI HU3Yy4YCHHA, ICJIb U OCHOBHBIC 3aa4i JUCHUIIIIMHBI

© o N

OCHOBHBIC TIOHATHS H OnpcAcCJICHUA B obmact wWcHelTaHus. PasButue
HUCIBITATCIIBHOI'O JA€JIA.



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.

KOHI_IGHI_II/IH OIICHKHN TEXHUYCCKOI'O COCTOAHUA O6’beKTa.

TpGXBTaHHaSI cucrema I/ICHBITaHI/Iﬁ B MOHI/ITOpI/IHFe TCXHUYCCKUX OGBGKTOB.

Posb mitanupoBaHus SKCIIEPUMEHTA B TEXHOJIOTHUECKUX U HAYYHBIX
HUCCIICIOBAHUSIX.

3agava maHupoBaHus dKkcniepuMeHTa. OCHOBHBIE OCOOCHHOCTH SKCIIEPUMEHTa Ha
COBpeMCHHOM aTarie paBBI/ITI/ISI HayKI/I N TCXHHUKU

OO61ue 3aKOHOMEPHOCTH MPOBEACHUS PKCIIEPUMEHTA B Pa3JIMYHBIX 00JIacTAX
3HAHUH.

OCHOBHBIE TUIIOBBIE 33/1a4H, PEIIAEMbIE TIPU MTPOBEICHUN SKCIIEPUMEHTA.
[ImanupoBaHue 3KCIEPUMEHTA KaK COBOKYIMHOCTh JEHCTBUW, HAMpPABICHHBIX Ha

pa3paboTKy CTpaTeruy 3KCIEePUMEHTUPOBAHUS
OcHOBHBIE TPUHIIUITBI TIIAHUPOBAHUS SKCIIEPUMEHTA.
OCHOBBI JUCIEPCHOHHOTO aHATTN3a

OTKa3 oT MOJHOTO TIepedopa BO3ZMOXKHBIX BXOAHBIX COCTOSIHHUM.
Bri6op uncna ypoBHEH BapbUpOBaHUS MO KaKIOMY (DaKTOpy Ha OCHOBaHUM BUIA
anMpPOKCUMAIIHI byHKIIH OTKJIMKA. [punun [IOCJIEIOBATEIBHOIO

IIJIAHUPOBAHUSA.
[IpuHIun conocTaBUMOCTH ¢ mymoM. IIpuHIun panaoMu3anum.

OI[HO(baKTOprIﬁ ,Z[I/ICHepCI/IOHHHﬁ aHaJIn3 C OJAMHAKOBBIM H HCOANHAKOBBIM

YKCJIOM UCIIBITaHUN.
JBYX(aKTOpPHBIN TUCIEPCUOHHBIN aHAIN3.

KJ'IaCCI/I(I)I/IKaI_II/IH I/IBMepCHI/Iﬁ n Hux HOFpCH.IHOCTGﬁZ 10 CHOCO6y MOJIYUCHHU A

pesynbTara; [lo metony usmepenuii; [1o o0cOGEHHOCTSIM U3MEpPEHUH.
JlocTatounbie 1 U30bITOUHBIC N3MepeHUs. ToYHbIe, MPUOIMKEHHBIE, Ha/IS)KHBIC U
HEHAaJIe’)KHbIE U3MEPEHUS.

Onenka norpemHocteld. TouHOCTh M3MepeHust. Tpu UCTOYHHKA BO3SHUKHOBEHHS
MOrPELIHOCTEN.

CucremaTueckue U ciiydaiiHble orpemnocTi. O01as norpemHocTb TEOPUs
OLIMOOK.

CraTuCTHYECKU aHAJINU3 pe3ysIbTaTOB U3MEPEHUN.

Onenka cpeHel KBagpaTUIHON IIOTPEITHOCTH.

JuddepennnanbHoe mpencTaBieHne HOPMAIBHOTO 3aKOHA pacpeieIeHus
IIOTPEIIHOCTEN ¢ MHTEPBaJaMH CTaHJAPTHBIX OTKIIOHEHUH G.

Hopmanbhblii 3akoH pacnipeneneHus norpeurHocreil. Pacnpenenenue CThrofeHTa.
Koadduuuent Croronenrta. JloBeputenbHast BEpOATHOCTb.

[TorpemHocTy Mpu KOCBEHHBIX U3MEPEHUSIX

Pannomu3anys kak CpeCTBO MOBBILIEHUS TOYHOCTH PE3YIbTATOB IKCIIEPUMEHTA.
Pangomuzaruu 11st oqHO()AKTOPHOTO SKCIIEPUMEHTA.

Pannomusanus usmepeHuii o BpeMEHU: peajibHasi 0CIE10BaTEIbHOCTD ONIBITOB;
cllydaiiHas pacCTaHOBKa Pe3yJbTaTOB U3MEpPEHUH.

CbanancupoBaHHbIE PaHAOMU3UPOBAHHbIE ITJIAHBI.

Oco0eHHOCTH TUTAHUPOBAaHUS U IpaUUeCKUil aHaIu3 Pe3yIbTaTOB U3MEPEHUH.
Krnaccbl TOYHOCTH 3J1€KTpOU3MEpHUTENbHBIX TpubopoB. Kitacc TouHocTH J1s
prOOPOB MOBBILIEHHON TOYHOCTH (00pa31lOBbIX, 3TAJOHHBIX).

CrnoxHble n3MepuTenbHble cucTeMsl. [locnenoBarenbHble WM MapaljeibHbIe
CXEMBbI COEIMHEHHSI COOTBETCTBYIOIIMUX DJIEMEHTOB CHUCTEMBI.

[TocnenoBarenbHas cxeMa COSIMHEHHS] U3MEPUTENbHBIX 3B€HbEB. CXEMBI C
00paTHOM CBSA3bIO: @ — MOJIOKUTENbHAs 0OpaTHas CBsI3b; O — OTpULIATEIbHAS
oOpaTHasi CBSI3b.

(Cxema 3KCepUMEHTAJIbHON YCTaHOBKH. Pe3ynbTaThl 9KCIIEPUMEHTAIBLHOTO
UCCIIEIOBAaHMS U X PErUCTpanusl.



43.
44,

45,

46.
47.

CriaxxuBanue OKCIICPUMCHTAJIbHBIX JaHHBIX.

HccnenoBanus HEYCTaHOBHUBILKXCS MPOIIECCOB U BBISABICHUS 3aBUCUMOCTH OJHOTO
HJIM HCCKOJIBKHX BBIXOAHBIX MApaMETPOB OT TCKYIICTI'O BPCMCHHU.

CHATHE TepMOTpaMM B OTIENIbHBIX TOUKAX HCCIeAyeMoro o0bekTa. Buenrnue
noMmexu. CriaxruBaHue NEPBUYHBIX OIIBITHBIX JAHHBIX.

Merto cKoJIb341Iero cpeaHero. Meto1 4eTBEPTHIX Pa3HOCTEM.

MeTton ~ HaMMEHBIIMX  KBaJApaToB MpH  0OpabOTKE  OMBITHBIX  JIAHHBIX
(perpeccuOHHBIN aHaTu3).

OO0pa3en 0OuleTa K MepBOMY TeKylIeMY KOHTPOJII0 3HAHUM M0 IMCUMILINHE

I'po3HeHCKHi rocynapcTBEHHBIH HE(TIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MIumoHIuKoBa

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD

WHCTUTYT 3HEPreTUKH
Kagheopa «Tennomexuuxa u euopasiuxa

Bujer Nel

| mexywiuit KOoHmpoJib 3HAHUIL

Hucuumuna: «TEOPUSA U TIPAKTUKA HHXKEHEPHOI'O UCCJIEJOBAHUS»
Cemectp 1

OCHOBHBIE TIOHSITHS TIPOBEACHHS IKCIIEPUMEHTA. POJIb 1 MECTO SKCIIEPUMEHTATbHBIX
UCCJICIOBAHMIA TIPU CO3/IaHHH, IOBOJIKE M IKCILTYaTAIlUH TEITIODHEPTreTUICCKOTO
obopymoBaHus

I[OCT&TO‘-IHBIC ¥ U30BITOYHBIE HU3MCPCHHA. TO‘-IHI:IG, HpI/I6J'II/I)K€HHI>I€, HaJCXKXHBIC U
HCHAACKHBIC UBMCPCHUA.

HopmaneHblil 3aK0H pactpeneseHus norpemsocreil. Pacnpenenenne CteroneHra.

3aB. kadenpoit «TenmoTexHuka 1 TuIpaBInKa» T.b.23upbaeB

7.2. BOHEOCLI KO BTOPDOMY TEKVYIIEMY KOHTPOJI0 OCBOCHUS NUCIUIIJIWHBI

o

JleiicTBUTENbHAS U pacyeTHAsl PETPECCUOHHBIE 3aBUCUMOCTH. JIMHUSA NeNCTBUTENBHON
3aBUCHUMOCTH M HEBSI3KH.

JIunus perpeccun. Paznuunble N0aX0/Ibl K IOCTPOEHUIO JINHUU PETPECCUU:
MHHHAMH3HPOBATh CyMMY HEBSI30K JIJIsl BCeX TOUEK min(XAYi ) ; MUHUMU3UPOBATh
MaKCHMaJIbHbIE HEBS3KM min(max Ayi); MUHUMH3UPOBATh CYMMY KBaJpaTOB BCEX HEBS30K
min(ZAyi2)

Hcnonb3oBaHue  MeTOJa HAMMEHBIIMX KBAJApaTOB JJis ONPEIETICHHUs] MapaMeTpoOB
OTJIEJIbHBIX HEIMHENHBIX 3aBUCUMOCTEN.

[Tpriembl annmpoKCUMAaIK pe3yJIbTaTOB 3KCIEPUMEHTA. DJIEKTPOHHbIE TaOIUIIbI TakeTa MS
Excel.

Pe3ynbraThl SKCIIEPUMEHTATBHOTO UCCIeI0BaHus 3aBucuMocTei u=Ff(t) 11 nCXoaHbIX
KOMITOHEHT U UX CMECEi.

JIByXypOBHEBbIE MHOTO(aKTOPHbIE SKCTIepUMEHTHI. [ToMHbIH GakTopHBIi SkcepuMenT 22,
[TpaBuiio noxydeHust MaTpUI] IJIAHUPOBAHUSA. AJITOPUTM MOCTPOEHUSI MATPHUIIBI TOJIHOTO
(aKTOPHOTO SKCIIEPUMEHTA.

CBOICTBA OPTOTOHAIBHOCTH M POTOTA6EIBHOCTH MaTpHibl. Matpuma 10D 28,
Henuneiinsie popmanbHbIe MOJIEINH.



10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.
31.

32.

CreneHHas (MylIbTUILIMKaTUBHAS ) 3aBUCUMOCTb. DKCIIOHEHIIMAJIbHAS 3aBUCUMOCTh
[TapaMeTpsl OPTOTOHAIBHOTO IIAHA.

[Tapametpsl poToTabenbHOro miana. [lmansl BTOporo mopsaka. CTaTHCTHYECKUE OLCHKH
pe3y/IbTaTOB TIPH ONTUMAILHOM IIAHUPOBAHMM SKCTIepuMenTa. Jlucnepcus S2.
OnTuManbHbIA POTOTA0ETBHBIH IJIaH TPEX(PAKTOPHOTO MATHYPOBHETO SKCIIEPHUMEHTA.
Matpuna 1miaHupOBaHys ¢ PAaHIOMM3ALUEHN ITOCIEI0BATEIbHOCTH OIIBITOB.
Craructuueckuii t-kpurepuii CTbIOIEHTA, «I10103PUTENBHBIN pe3yibTaT ¢ 3aJaHHOU
JIOBEPUTENIBHON BEPOSATHOCTBIO.

F-xpurepus @umepa. Bunsl kputepres corinacus 1 061acTu ux npumeHenus. Kpurepuit
cornacus [Tupcona. Kpurepuit cornacus ®@uiepa - CHeaekopa.

Kpurepuii cornacus baptnerra. t-xpurepuit Cterofgenra. Kpurepuu Pomanosckoro u
Konmaroposa.

CocTtaB W CTpPYKTypa aBTOMAaTU3MpPOBAHHOM CHUCTEMBl. HAy4YHBIX MCCJIEIOBAaHUM.
CoBpeMeHHasi aBTOMAaTH3UPOBaHHAs cCHCTeMa Hay4dHbIX uccienoBannii (ACHN).
O6o6mmenHas ctpykrypa coppemennoit ACHU. CtpykrypHas cxema ACHU.

[TpoBeneHue sKcrepUMEHTAIbHBIX UCCIIEAOBAHUM U pa3pabOTKH U CO3/IaHUS
AaBTOMATHU3UPOBAHHON CUCTEMBI. 3yueHue o0beKTa ucciae10BaHusl.

Be10op o61elt cTpykTypsl cucteMsbl. PazpaboTka pereHnii 1o TeXHUUECKOH peaan3anuu
CUCTEMBI.

COopka cuctembl 1 0Ta/IKa ee pyHKIHOHUpoBaHus. Pa3paboTka nporpaMMHOro
oOecrieyeHus.

Pa3pabotka meronndeckoro odecneueHus. KoMiiekcHas oTiiajKka CUCTEMbI U NEpexof K
HEIOCPEJICTBEHHOMY HCCIIEJOBAaHUIO OOBEKTA.

JlBa cnocoba 00pabOTKHM HCXOIHOW HM3MEpUTENbHOW HHPOpMauuu. YCTpoicTBa JUIs
ppoBoi 00pabOTKN HHPOPMAITUH.

MukponpoueccopHble  MH()OPMAIMOHHO-BBIUMCIUTENIBHBIE  CHCTEMBI. ITomexu B
UH(POPMALIMOHHO - U3MEPUTENBHBIX CUCTEMAX.

Perucrpamus pesynbratoB ucneiTaHuid. HopmaTuBHBIE W METOIUYECKHE JIOKYMEHTHI,
pErIaMEHTUPYIOIIME  BONPOCHI  KadyecTBa  MPOAYKUMH  (CBIpbs,  MaTepUaOB,
nos1ypabpuKaToB U KOMIIEKTYIOIINUX U3EIINN).

[TapameTpsl, popMHpyIOLIHE KAYECTBO ChIpbs (MaTepHUaIoB, MOIypadpUKaToOB U
KOMIUIEKTYIOLUX U3/1EIHil).

Bb100p KOHTpOIMpYEMBIX MapaMeTPOB IS ONPEAETICHNUS XapaKTePUCTUK, (POPMUPYIOIIUX
KayeCcTBO 3arOTOBKH.

BeiOop MeTomoB M METOAMK KOHTPOJS M HCIOBITAHUH  CHIpbs, MaTepuasoB,
nosypadpruKaToB M KOMIUIEKTYIOIIMX u3Aeauid. [loHaTHe O cTagusx *KU3HEHHOTO LMKJIA
IPOIYKIIUH.

Wcnpitanus npoaykuuu. OObeKTbl 1 METOAMKH MCTIBITAHUN, XapaKTepUCTHUKA
UCTIBITATEIBHOTO 000PYIOBaHMS.

Bunae! ncnpiTannii: kaccupuKaus U METOANKA POBEACHHUS.

TpeboBaHMs K COCTABICHUIO U O()OPMIICHUIO IPOTPAMMBI, IIPOTOKOJIA, PE3YIIHTATOB,
YCJIOBHM B 00BhEMA UCTIBITAHUM.

TpeboBaHMs K IPOBEJCHNUIO U3MEPEHUH U U3MEPUTEIILHOMY 000pYI0BaHHUIO.

Br16op cpencts nusmepenus. TpeboBanus k usmepenusim. denepanbHbiii 3akoH Poccuiickoit
®epnepaunn ot 26 urons 2008 r. N 102-D3.

TpebGoBanus k U3MepUTeILHOMY 000pya0oBaHuI0. HazHaueHne U npuHIUN 1eHCTBUS
U3MEPUTEIIEHOTO 000pYI0BaHHUS TIPU KOHTPOJIE Ka4eCTBa MPOIYKIUHU (CBIPbs, MAaTEpPHAJIOB,
nosygpabpuKaToB M KOMIIEKTYIOIIUX U3/ENINN).

Oo0pasen 0us1eTa KO BTOPOMY TeKylIeMYy KOHTPOJII0 OCBOCHHS TUCHMILIUHbI

I'po3HeHCKHl TOCYIapCTBEHHBIN HEPTIHONW TEXHUIECKUH YHUBEpCUTET UM. akaa. M.Jl. MUIIHOHITHKOBa

MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus PD

WHCTUTYT SHEPTEeTHKHI




Kageopa «Tennomexuuxa u euopasiuxa

Bujaer Nel

Il mexywiuii Konmpoab 3HAHUI

Juctumvaa: «Teopusi 1 NPAKTHKA HHIKEHEPHOTO HCCIe0BAHMS)
Cemectp 1

1 | JelicTBuTenbHAas U pacyeTHasl pErPECCUOHHBIE 3aBUCUMOCTHU. JIMHUS nelicTBUTENbHON
3aBUCUMOCTH U HEBA3KHU.

2 | Mcnonp3oBaHnEe METO/a HAWMEHBIIMX KBAPATOB JJIsl OMPEACIICHUS TapaMeTPOB
OT/I€JIbHBIX HEJIMHENWHBIX 3aBUCHUMOCTEN.

3 | Ilapametpsl, popMUPYIOLIHE KAYECTBO CHIPhS (MaTEpUAIOB, MONy(PaOpUKaTOB U
KOMITICKTYIOLIUX H3JIEITHH).

3aB. kadenpoii «TernnorexHuka u TUAPaBIuKa» T.b.93upbaes

7.3 BOl'[pOCl)I K 3a4Y€Ty N0 AUCHMIIJIMHE «Teopm{ H MPAaKTHUKAa HHKCHECPHOI'O

HCCJICJOBAHU

1. | OcHOBHBIE TIOHATHS TIPOBENEHHUS IKCIIEPHMEHTA. PO M MECTO SKCIIEpPHMEHTAIBHBIX
UCCIENOBAaHUN IIPU CO3/aHHMM, JOBOJAKE M OKCIUIyaTallMM TEINIODHEPTeTHYECKOTO
000py10BaHMS

2. | DKcriepuMeHTaIbHBIE MIOTHBIE HCCIIEOBAHUS. DTAIlbl UCCIICTOBAHMS.
Cxema 4epHOro snmKa.

3. | Cxema npejicTaBiIenns 060bEKTa NP OPraHU3AIMH SKCIICPUMEHTA.

4, AXTHUBHBIC, ¥ TTACCUBHEIC UCCIICAOBAHUA.
JIBa mojixona B opraHu3aliy HKCIIEPUMEHTOB.

5. | YacTHbIe 3aBUCUMOCTH MEX]y OT/AEIbHBIMU BXOJIHBIMH U BBIXOJAHBIMU MTapaMETPaAMHU.

6. | Muorodakropserii sxciepument. «IIpOKIATHE pa3MEPHOCTEH.

7. | JIpa cmoco6a mpuBeIeHNs BXOMHBIX HAPAMETPOB K 6e3pa3MepHOMY BUIY

8. | O6BeKTH M3ydyeHns, 11eNTb M OCHOBHBIE 33/1a4M JUCIUILTHHBI

9. | OcHOBHEIE TIOHATHS M oOmIpeieNeHHs B OONACTM HCIIBITAHMS. Pa3BuTHe
WCIIBITATEIBHOTO Jea.

10. | Konuenmus oneHKn TeXHHYIECKOTO COCTOSHIS 00BEKTa.

11. | TpexaTanHas cucTeMa UCIBITAHUNA B MOHUTOPUHI€ TEXHUYECKUX OOBEKTOB.

12. | Ponb nmuaHUpOBaHUS SKCIIEPUMEHTA B TEXHOJOTHUECKUX W HAYYHBIX HCCIICIOBAHUSX.

13. | 3agaua muaHupoBaHMs dSKcriepuMeHTa. OCHOBHBIE OCOOEHHOCTH SKCIEpUMEHTa Ha
COBPEMEHHOM JTare pa3BUTHs HAYKH U TEXHUKU

14. | OOume 3aKOHOMEPHOCTH MPOBEICHUS SKCIIEPUMEHTA B PA3JIUYHBIX 00JIACTSIX 3HAHUM.

15. | OcroBHBIE THIIOBEIE 3a1a4H, pelTaeMBble TIPH MPOBEICHNN dKCIIEPHMEHTA.

16. | IInanmposamme OSKCrepUMEHTa KaK COBOKYHHOCTh EHCTBHIl, HANpaBIEHHBIX HA
pa3paboTKy CTpaTeruy SKCIEPUMEHTHPOBAHUS

17. | OcHOBHBIE NPUHIUIBI TUIAHUPOBAHHSI SKCIIEPUMEHTA.

18. | OCHOBBI TUCTIEPCHOHHOTO aHAIN3a

19. | Orxka3 or monHOTO MEpe6Opa BO3MOKHBIX BXOIHEIX COCTOSHHIA.

20. | Beibop umcna ypoBHeil BapbHpOBAaHMS 110 KaKAOMy (DaKTOpy HAa OCHOBAHHMH BHIA
annpoKCUMalnuu GYyHKIMU OTKJIUKA. IIpUHIMI OCIe10BaTEIbHOrO IIAHUPOBAHUS.




21.

[IpuHIMN conocTaBUMOCTH € mrymoM. ITpuHnun pangomMusanuu.

22. | OmHOGhaKTOPHBIH AUCIEPCHOHHEIH aHATH3 C OJMHAKOBBHIM H HEOJIHMHAKOBBIM YHCIOM
VCIIBITAaHU.

23. | JAByx(aKTOpHBIN TMCHEPCHOHHBIA aHAIN3.

24. | Knaccudukamus — M3MEpeHMH M HX IIOTPElIHOCTEi: 110 Ccroco0y IomydeHHs
pesynbTata; [To Metony uamepenuii; [Io o0cOOCHHOCTSIM U3MEPEHUIA.

25. | locrarouHsle ¥ U30bITOUHBIC U3MepeHHs. TouHble, TPUOIMKEHHBIE, HAIS)KHBIE U
HEHAJIS)KHBIE U3MEPEHUSI.

26. | Onenka norpemHocTeid. TouHocTh n3MepeHus. Tpu MCTOUYHMKA BO3HUKHOBEHMS
IIOTPEUIHOCTEM.

27. | CucremaTtuyeckue M ciiydaiiHble morpemHocTi. O01mas morpemHocTs Teopus
OINOOK.

28. | CraTCTHYECKUH aHAIM3 Pe3yJIbTATOB U3MEPEHU.

29. | OneHka cpeHel KBaJpaTUYHOM NOTPEHIHOCTH.

30. | uddepennumanbHoe nmpeacTaBieHUe HOPMATLHOTO 3aKOHA PaCIIPE/ICIICHUS
HOrPEHIHOCTEN C MHTEpBaJlaMU CTaHAAPTHBIX OTKJIOHEHUH G.

31. | HopmanbHBIH 3aK0H pacipeneneHus norpemHocrei. Pacnipenenenne CTproeHTa.

32. | Koapduument Ctpronenta. JloBepurenbHast BEpOSITHOCTb.

33. | IlorpemHOCTH PpY KOCBEHHBIX H3MEPEHUSIX

34. | Panomu3anus Kak CpeJCTBO MOBBIIECHHUS TOYHOCTH PE3yJIbTaTOB SKCIIEPUMEHTA.

35. | Panmommusanmu st oqHO(GAKTOPHOTO KCIIEPHUMEHTA.

36. | Panmomusanus u3MepeHuil o BpeMeHU: peajibHask 10CIe10BaTeIbHOCTh ONbITOB;
ciIydaiiHasi pacCTaHOBKA Pe3yJIbTaTOB H3MEPEHHI.

37. | CbamancupOBaHHBIC PAHIOMU3UPOBAHHBIE IJIAHBIL.

38. | OcobeHHOCTH IIAHUPOBAHUS U rpadUUecKil aHaJIu3 Pe3ynbTaTOB U3MEPEHUH.

39. | Kiaccel TOYHOCTH AJIEKTPOM3MEPHTENBHBIX PpHOopoB. Kitace TouHOCTH [uIst
nprOOPOB NOBHINIEHHON TOYHOCTHU (00pa3LOBbIX, 3TATOHHBIX).

40. | CnoxxHbIe H3MEpUTENbHBIE cUCTeMEBI. [locnenoBaTebHbIE HITH MTapauIeIbHbBIE CXEMBI
COEJMHEHUS] COOTBETCTBYIOIIMX 3JIEMEHTOB CUCTEMBI.

41. | IlocnemoBarenbHAsE CXeMa COEIMHEHHS H3MEPHUTEIBHBIX 3BeHbEB. CXEeMBI C 00paTHOM
CBSI3bI0: @ — MOJIOKUTENIbHAS] 00paTHAs CBsA3b; O — OTpULIATeNIbHast 0OpaTHas CBS3b.

42. | Cxema SKCIEepUMEHTAIBHON YCTaHOBKHU. Pe3ybTaThl SKCIIEPUMEHTAIEHOTO
UCCIICIOBaHMS U MX PErHCTpaIusl.

43. | CrnaxuBaHHe YKCIIEPIMEHTAIBHBIX JTAHHBIX.

44. | UccrnenoBaHus HEYCTAHOBHUBIIHUXCS TPOIIECCOB U BBISIBJICHHUS 3aBUCUMOCTH OJHOTO
WJIM HECKOJIBKUX BBIXOJHBIX TAPAMETPOB OT TEKYILErO BPEMEHH.

45. | CHsiTHe TEPMOTPaMM B OTZIETBHBIX TOYKAX HCCIIEyeMOro o0bekTa. BHemHe moMexu.
Criia)xrBaHUe IEPBUYHBIX ONBITHBIX JAHHBIX.

46. | MeToj CKOJIB3SIIEro cpeaHero. MeTo | 4eTBEPTHIX Pa3HOCTEH.

47. | MeTtox HaMMEHBUIMX KBaJIpaToB NMpH 00pabOTKe OMBITHBIX JAHHBIX (PErpecCHOHHBIN
aHajmn3).

48. | [deiicTBUTeNnbHAs M pacueTHasi perpeCCUOHHbIE 3aBUCUMOCTH. JIMHUS JefCTBUTENbHON
3aBUCUMOCTH 1 HEBSI3KU.

49. | Jluaus perpeccuu. PasznuuHble MOAXOABI K TOCTPOEHUIO JIMHUM PErpeccuu:
MUHUMHU3HUPOBATh CyMMY HEBS30K JUIsl BCeX To4yeK min(XAyi ) ; MUHUMH3UPOBATH
MaKCHUMaJbHble HEBS3KM min(max Ayi); MUHUMH3UPOBATh CyMMY KBaJIpaToOB BCEX
HEBs30K min(XAYi2)

50. | Mcmonp30Banue MeTOAa HAMMEHBIINX KBAJAPATOB JIJISl ONIPECIICHHS TapaMeTPOB
OTJICJIbHBIX HEJIMHEWHBIX 3aBUCUMOCTEH.

51. | Ilpuemsbl annpoOKCUMALMHU PE3yJIbTaTOB IKCIEPUMEHTA. DJIEKTPOHHBIE TAOIHIIBI TAKETa

MS Excel.




52.

Pe3ynbTaThl SKCIIEPUMEHTAILHOTO UCCIIEIOBAHMS 3aBUCUMOCTeH U=f{(t) IIsI UCXOTHBIX
KOMIIOHEHT U UX CMECEN.

53. | IByxypoBHeBble  MHOTO(aKTOpHbIE  ASKcHepuMeHThl.  [lomHblii  (akTopHBIHA
SKCIIEPUMEHT 22.

54. | IlpaBuio mnojyuyeHuss MaTpull IUIAHUPOBAHUSA. AJITOPUTM IIOCTPOEHUS MaTpPULIbI
HOJIHOTO ()aKTOPHOI'0 3KCIIEPUMEHTA.

55. | CBoiicTBa OpPTOrOHAJBHOCTU U poTOTabenbHOCTM Marpuubl. Matpuna [1PD 23,
Henunetlinbie hopMaibHbIE MOJICIIH.

56. | Crenennass (MyJIbTUIUIMKATHBHAS) 3aBUCHUMOCTb. OKCIOHEHIMAJIbHAS 3aBHCHUMOCTH
[TapameTpbl OPTOrOHAJILHOTO IJIAHA.

57. | ITapametpbl potoTabenbHOro IUIaHa. llmaner BTOporo mopsiaka. CTaTHCTUYECKUE
OLIEHKU pe3yJbTaTOB IIPU ONTHUMAJIBHOM IUIAHMPOBAHMM 3KCIepuMeHTa. Jlucnepcus
S2.

58. | OnTuManbHbIi poTOoTa0EIbHBIN IJIaH TPEX(PAKTOPHOT'O MSITHYPOBHETO SKCIIEPUMEHTA.

59. | Marpuma TUTAaHUPOBaHHWS C  PaHIOMHU3AIMEH  IOCIENOBATEIBHOCTH  OIBITOB.
Cratuctuueckuii t-kpurepuil CTbIOJICHTa, «I10103PUTENbHBIIN» pe3ysbTaT C 3aJaHHON
JIOBEPUTEIIbHON BEPOSTHOCTHIO.

60. | F-xputepuss @umepa. Buabl kpurepueB coriacuss W 00JacTH WX MPUMEHEHHS.
Kpurepuii cornacus [lupcona. Kpurepuii cornacus ®@umepa- CHegexopa.

61. | Kpurepmii cormacus baprtierra. Kpurepmit Kou(x)pena. t-xpurepuii CrbrogeHTa.
Kpurepuu Pomanosckoro u Koamaroposa.

62. | CoctaB W CTpPyKTypa AaBTOMATH3MPOBAHHOW CHUCTEMBI. HAYYHBIX HCCIIEIOBAHHIA.
CoBpeMeHHas aBTOMaTH3UPOBaHHAs cUcTeMa HayuHbIX uccienoBanuit (ACHN).

63. | O6obmenHas crpykrypa copemernord ACHU. Crpykrypnas cxema ACHU.

64. | [IlpoBeneHue SKCIEPUMEHTAIbHBIX HCCIEAOBAaHUN M pa3pabOTKU M CO3AAHUSA
ABTOMATH3UPOBAHHOM cucTeMbl. M3yueHne o0beKTa NCCIIeIOBaHMSL.

65. | BeiOop oO0meit cTpykTypel cuctembl. Pa3zpa®oTka pemeHuil Mo TeXHUYEeCKOMH
pearn3aiy CHCTEMBI.

66. | COopka cuctemMbl M OTHajaKa ee (QyHKUMOHHMpOBaHMsA. Pa3paboTka NporpaMMHOTO
o0ecreyeHusl.

67. | PazpaboTka MeToauaeckoro odecrevyeHus. KoMIiekcHas OTiiazKa CUCTEMBI U TIEPEX0.T
K HEMOCPEJCTBEHHOMY HCCIIEIOBAaHUIO OOBEKTA.

68. | [IBa cmocoba 00pabOTKM HMCXOAHON H3MEPUTEIHHONW MH(POpPMANWHU. Y CTpoicTBa UIs
1 poBoi 006paboTKK HHOPMAIIH.

69. | Mukpomnpoueccopable HH()OPMAIMOHHO-BEIYUCIUTENbHBIE CHCTeMBL.  [lomexu B
UH(POPMALIMOHHO - U3MEPUTENIbHBIX CUCTEMAX.

70. | Peructpamusi pe3yiabTaToB MCHBITAaHWNA. HOpMaTHBHBIE W METOAWYECKHE JTOKYMEHTHI,
periIaMeHTHPYIOLIMEe  BOMPOCHl  KayecTBa  MPOAYKIHMHM  (CHIpbS, MaTepHajoB,
nos1ypabpuKaToOB ¥ KOMIUIEKTYIOIIUX U3JENNN).

71. | Ilapametpsl, (OopMUpYIOIIHE KAayecTBO ChIPbs (MaTepuasioB, MonypaOpuKaToB u
KOMIUIEKTYIOITIX U3ZCITHH).

72. | BeiOOp  KOHTPOJMpPYEMBIX  MapamMeTpoB Uil OINpENEeNeHUs  XapaKTepPHCTUK,
(bopMHpYIONNX Ka4eCTBO 3arOTOBKH.

73. | BeiOOp METOIOB M METOAMK KOHTPOJISI M HCITBITAHUH CHIPBSI, MAaTEPHAIIOB,
noJ1y(habpUKaTOB U KOMIUIEKTYIOMIUX u3aeauid. [loHsTHE O cCTanusAX KU3HEHHOTO
IIUKJIA TPOAYKIHH.

74. | Ucnbitanuss npoayKuuu. OOBEKTbl M METOJUKM UCHBITAHUH, XapaKTEepPUCTHKA
HCIBITATEIBHOTO 000PYI0BAHMSI.

75. | Buapl ucnplTanuil: Kiaccu@ukanys 1 METOJIMKA POBEICHHSL.

76. | TpeOoBaHMsI K COCTAaBJICHHIO W O(GOPMIICHUIO MPOTPAMMBI, TIPOTOKOJIA, PE3YIhTaTOB,
yCIOBUHM M 00bEMA UCTIBITAHUM.

77. | TpeOboBaHMsI K TPOBEICHUIO U3MEPEHUN W U3MEPUTEIHLHOMY 000PYIOBAHHUIO.




78. | BeiObop cpenctB usmepenus. TpeOoanus k wusMmepeHusiM. DenepaibHbId 3aKOH
Poccuiickoit ®enepanuu ot 26 urong 2008 r. N 102-D3.

79. | TpeboBanusi Kk U3MepuTeIbHOMY 00OpymoBaHWI0. HazHaueHWe W MPHUHIUI ACHCTBHS
U3MEPUTENIbHOTO 000pyIOBaHUSl IMPH KOHTPOJIE KauecTBa NPOAYKIHUH (ChIPbS,
MaTepHaoB, N0ay(haOpUKAaTOB U KOMILICKTYIONIMX H3EIIH).

Oﬁpa3eu oujera K 3a4€eTy 10 JTUCHUIIINHE «Teopml H MPpaKTUKAa HHXKCHEPHOT'0
HCCJICI0BaAHUNA»

MuHHCTEpCTBO HayKHU U BhICIIEro obpa3oBanusi PO
I'po3HeHcKuil rocyaapcTBEHHBIH HETIHOW TEXHUUECKUH YHUBEPCUTET UM. akaa. M.J[. MuutmoHIuKoBa
HHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexuuxa u euopasiuxa

Juctnniuna «Teopusi M NpaKTHKA MHKEHEPHOT'0 MCCJIETOBAHUS
Cemectp - 1

I'pynma 3T3T-26m

BWJIET Ne 1

1. | MHOroakTOpHBIM SKCIIEPUMEHT.

2. | IuddepenmanbHoe npeiCcTaBICHUE HOPMAJIbHOTO 3aKOHA PACIIPEICIICHHS
MOTPEIIHOCTEN C MHTEPBAJIAMHU CTaHJAAPTHBIX OTKIOHEHUH G.

3. | CrenenHas (MyJbTHUIUIMKATHBHAS) 3aBUCMOCTb. DKCIIOHEHIIMAJIbHAS 3aBUCUMOCTh
[TapameTpbl OPTOrOHAJILHOTO IUIAHA.

3aB. kadeapoii
«TermoTexXHuKa U THIPABINKAY T.b.23upbaes

7.4 Tekymmii KOHTPOJIb
Bonpocsl K IpaKTHYECKUM 3aHATHAM

1.CrnaxxuBaHue NMEpBUYHBIX OMBITHBIX JAHHBIX. METOJ CKOJB3SIIEro cpeaHero. MeToJ 4eTBEPTHIX
Pa3HOCTEH.

2.MeTto HaMMEHBIINX KBAIPATOB MPH 00paOOTKE OMBITHBIX

JAHHBIX (PErPeCCUOHHBIN aHAIH3).

3.CrenenHas (MyJIbTUIUTMKATHBHAS) 3aBUCHMOCTh. JKCIIOHEHIIMAIbHAS 3aBUCHMOCTB. [lapameTpsr
opToroHasibHOro 1iaxa. [lapameTpsl poToTabenbHOro IiIaHa.

4. Ilnansl BTOporo mnopsaka. CTaTHUCTUYECKHME OLEHKH pe3yJbTaTOB TMpPU ONTUMAIbHOM
TIAHUPOBAHMHM dKcTepuMenTa. Jucnepeus S2.

S.IIpoBeneHrne  HSKCIIEPUMEHTAIBHBIX  HCCIEAOBAHMM W pa3pabOTKU U CO3JaHHS
aBTOMATH3UPOBAaHHOU cucTeMbl. M3yueHue oObekTa uccienoBaHus. Bpibop olmiel cTpyKTypsl
CHUCTEMBI.

6. Pa3zpaboTka perieHuil o TeXHMUECKOM peann3aluu CUCTEMBI.

7.BbI00p KOHTPONHMpPYEMBIX MapaMeTpoB ISl ONpEIENICHUs XapaKTepUCTHK, (HOPMHUPYIOMIUX
KaueCTBO 3arOTOBKH.

8.Br100p METO/I0OB M METOAMK KOHTPOJISI M WCIBITAHUN CHIPhS, MAaTepUasIoB, MOIy(haOpUKaToB M
KOMIUIEKTYIOIIUX U3EIUMN.



9.00beKThl M METOAMKH HCHBITAaHHH, XapaKTepUCTHUKA MCIBITATeNFHOrO 000pynoBaHMA. Bumib
WCIBITAHUN: KJIacCU(PUKAINSA U METOAMKA TPOBEICHUS.

10.TpeGoBanus K COCTABICHUIO H O()OPMIICHHIO POTPaMMBbI, IIPOTOKOJIA, PE3yIbTATOB, YCIOBUI U
00bEMa UCTIBITAHUH.



7.5 Onucanne moxkasarejied W KpUTepHeB OLECHMBAHUS KOMIETEHUMI HAa Pa3jIMYHBIX J3TANax

UX (pOpMHPOBAHMSA, ONMCAHHME HIKAJIBI

OLICHUBAaHMUA.
Tabanuna 7
I[Inanupyemsble pe3yJbTaThl 0CBOCHHUS Kputepuu oneHnBanus pe3y;ibTaToB o0yueHus HaumenoBanue
KoMHOETCHITAH MeHee 41 6a/110B 41-60 6ans10B 61-80 6ai10B 81-100 6ans0B OLICHO'THOI'0
(HEyA0BJICTBOPHUTEIbHO) (YA0BJ1€TBOPUTEJIBHO) (xopoo) (OTJ1M4HO) CpeaAcTBa

OIIK-2. CnocoGeH mpuMEeHSITh COBPEMEHHbBIE METO/Ibl UCCIICIOBAHMS, OLIEHUBATh U MPEACTABIATH PE3YJIbTAaThl BBITOJTHEHHON paObOTHI

- croco0eH PopMyIUpOBaATH LIETH U
3a/1a4y UCCIIeI0BAHUS, BBIABIATH
[IPUOPUTETHI PEIICHUS 3a]1a4, BEIOUPATh
KPUTEPUU OLICHKH

HaBbIKaMU

MPpUMCHCHNE HABbIKOB

B cucremaTtnueckom

MMPUMEHCHU N HAaBBIKOB

JIOMTYCKAKTCS IPOOEIIBI

3HATH. DparMeHTapHBIC 3HAHUS Henonnele 3nanus CdhopMupoBaHHEIE, HO CdopMupoBaHHEIE
- AHAJIU3UPYCT HpOﬁJIGMHyIO CUTYyallUIO U CoJiepKalIue OTACIbHbIC CUCTEMATUYECKUE
OCYLIECTBIISIET €€ JEKOMITO3ULINIO Ha Tpo0OeTbl 3HAHHS 3HAHHA
OTACJIbHBIC 3aJa4u.

HCCIIEN0BATEIHLCKON pa6OTBI 110

[MOPYYEHUIO pYKOBOACTBA

YMETh: YacTuuHbIE YMEHUS Hemnonnele ymenus YMeHUs MOJHEIE, CdopmuposaHHbIe
- Croco0eH OPraHnU30BLIBATH JIOITyCKalOTCsl HeOObILIE yMeHHs
[UIAHUPOBAHUE HAy4YHO-TEXHUYECKOIO OIHOKH

BJIAA€Th: YactruuHoe BIaicHUE Hecucremaruueckoe VYenennoe n

CUCTEMATHYCCKOC

MNPpUMEHCHUE HABbIKOB

Bomnpockr x
pyOexHBIM
aTTeCTaIHUsIM,
BOTIPOCHI K
MPAKTUICCKUM

3aHATHUAM

IK-1. Cnocoben IJIaHUPOBATb U CTaBUTH 3aJa4U UCCIICJOBAHUS, BLI6I/IpaTB MCTOABI BKCHepHMeHTaHBHOﬁ pa6OTBI, HHTCPIIPETUPOBATH U ITPEACTABJIATH
PE3YIbTAThl HAYUHBIX HCCIIeOBaHUI B BUAE OT4YCTOB, peq)epaTOB, HaYUYHBIX HY6HI/IKaI_[I/II7I " Ha HY6J'II/111HLIX O6cy)KI[eHI/I$IX.

3HATD: DparMeHTapHbIE 3HAHUS Henonueie 3HaHus Bomnpocs! k
- BbIpa0aThIBAET CTPATETHIO pEIICHUS CdopmupoBaHHbIE, HO CchopmupoBaHHBIE PyOEeKHBIM
[IOCTaBJIICHHON 3agauu (COCTaBJISIeT CoZepIKaIIue OTACIbHbBIC CUCTEMATHUYECKUE aTrTecTaluaMm,
MOJCIIb, onpeacisIcT OrpaHUYCHNA, TIpOOEITBl 3HAHUS 3HAHUS BOIIPOCHI K




BHIpA0ATHIBACT  KPUTEPHH,  OLIEHHUBACT
HEOOXOIUMOCTD JIOTIOJITHUTEIIBHOM
nHpopmaIun).
- ¢opMHpyeT BO3MOXKHBIE BapHaHThI
CIICHUS 3a1a4.
YMETH: YacTuuHbIE yMEHHS Henonuele ymeHus
- BbIpaOaThIBAET METOJIbI
DKCIICPUMCHTAIBHON ~ pabOThI,  MOXET VMeHUs TOJTHBIE,
OCYIICCTBJIATD NATEHTHBINA ITOHUCK nonyckarorcs Hebonpinue|  ChopMUpOBaHHbIE
uH(pOpMaIny, Ka4eCTBEHHO OIIMGKH yMeHHs
BIIANICTD: HacTuuHOe BllajieHHE Hecucrematuueckoe

- cnoco0eH TPUMEHSTh COBPEMEHHBIC
METOJIbl MCCIICJIOBAHUS, OILICHHBATH U
[PE/ICTABIATh PE3YJIbTAThl BBIMOJHEHHON
a00ThI

HaBbIKaMH

NPUMCHCHUC HAaBBIKOB

B cucremaTtnueckom
MIPUMEHEHUU HaBBIKOB

JIOITYCKAKOTCSl IIPOOEIIBI

Ycnemnoe u
CHCTEMATHYECKOE

MPUMCHCHUEC HABbIKOB

IIPAKTUYCCKUM
3aHATHAM




8. OcobennocTu peanqu3aini TUCHUILIMHBI AJA HHBAJUA0B U JJUII ¢ OrPAHHYCHHBIMU

BO3MOKHOCTSAMMU 310POBbA

JInst  OCYIIECTBJICHHS TIPOLIEAYP TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOYHOM
aTTecTallid O0yYaromIMXCsi CO3/IaHbl (DOHIBI OIICHOYHBIX CPEJICTB, aJalNTHPOBAHHBIC IJIS MHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI M TIO3BOJISIFOIIME OIICHUTH JOCTHIKEHUE HMH
3aIJIAaHUPOBAaHHBIX B OCHOBHOM 00pa30oBaTeIbHOW MpOTpaMMe pe3ysIbTaTOB OOyYEHHUS WU YPOBEHD
c(hOpMUPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBICHHBIX B oOpa3oBarenbHON mporpamme. Dopma
MPOBEACHUS TEKYIIeW aTTecTalluu IS CTYACHTOB-MHBAJIUIOB YCTAHABIMBACTCS C YYE€TOM
WHAUBUIYAIBHBIX MCUXO(DHU3NYECKHX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha OyMmare, MHCHMEHHO Ha
KOMITbIOTEpPE, B (opMe TecTupoBaHus W T.1m.). llpu TectHpoBaHWU sl CIAOOBUIANINX CTYACHTOB
UCIONB3YIOTCS (DOHBI OLICHOYHBIX CPEICTB C YKpyHmHEHHBbIM mipudroMm. Ha sk3ameH mpuriamaercs
COMPOBOXKIAMOIINMA, KOTOPBIA  OOECIeUYMBaET TEXHUYECKOE COINPOBOXKACHHWE CTyaeHTy. [lpum
HEOOXOAUMOCTH CTYJIEHTY-UHBAIUAY MPEIOCTABISAETCS TOTOJHUTEILHOE BpEMs JIJIsl TIOJTOTOBKU OTBETA
Ha »ok3aMmeHe (wnu 3adere). OOydwarommecs ¢ OrpaHHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbSl U
oOydaronuecss HMHBAIMIBI O0ECIIEYUBAIOTCS TMEYATHBIMH M 3JEKTPOHHBIMH  00Opa30BaTEIbHBIMU
pecypcamu (mporpamMmbl, ydeOHBIE IOCOOHMS IS CaMOCTOSATEIbHOW paboTel W T.1.) B Qopmax,
aIaNTUPOBAHHBIX K OTPAaHUYCHHUSM UX 370POBbsI H BOCIPUSTHS WH(OPMALINH:

1) JUISL THBAJTUIOB M JIMIL C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbS M0 3PEHHUIO:

- JI cJenbIX: 3aJaHus Uil BBINOJIHEHWS Ha CEMUHApax W MPAKTHYECKUX 3aHITHUIX
ohopMIIAIOTCS  pelibepHO-TOYeUHbIM IpudToM bpaitnss win B BUAE JJIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBI0 KOMIBIOTEPA CO CIEIUATU3UPOBAHHBIM MPOTPAMMHBIM OOECTICUCHHEM IS
CJIETIBIX, TNOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MUCHhbMEHHBIE 33/1aHUs BBIMOIHSIIOTCS Ha Oymare penbedHo-
TOueYHbIM MIpudTOM bpaiing wuaM Ha KOMIBIOTEpE CO CIENUATHU3UPOBAHHBIM MPOTPAMMHBIM
obecrieueHUeM I CJETBIX JTMOO HAJAMKTOBBIBAIOTCS ACCUCTEHTY; OOYYAIOMIMMCS ISl BBIMOJTHEHUS
3a/laHus TIPU HEOOXOJUMOCTH TIPEIOCTABIISCTCS KOMIUICKT MAChMEHHBIX MPUHAUICKHOCTEH M Oymara
UIsE  TUchbMa  penbedHO-ToueyHBbIM mpudToM bpaiinsg, KoMmMmbploTep CO  CleNUATH3UPOBAHHBIM
MPOrPpaMMHBIM 00€CTIedeHUEM TSI CIETBIX;

- 1A CJIa00BHASIIMX: 00eCTICUnBACTCS MHANBUIYaTbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHEe
300 mrokc; oOydJarOmIMMCsl I BBITIOJIHEHHSI 3aJlaHUs TPU  HEOOXOIMMOCTH TIPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BO3MOXHO TAaKKe HCIIONB30BAHHE COOCTBEHHBIX YBEIUYHBAIOIINX
YCTPOMCTB; 3a/1aHUS JUISI BHITIOTHEHUS 3aJaHII 0()OPMIISIOTCS YBETUYSHHBIM MIPUPTOM;

2) JUTSI HHBJTUIOB U JIMIT C OTPAHWUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbBSI MO CJIYXY:

- IJIS1 TJIYXUX M CJIa00CabIIAIMX: 00€CTIeunBaeTCsl HATMYUE 3BYKOYCHIIMBAIOIIEH amnmapaTypbl
KOJIJIEKTUBHOT'O MOJIb30BaHUS, npu HEOOXOIMMOCTHU oOyuaromumcs MPEAOCTABISAETCS
3BYKOYCHJIMBAIOIIAsl  ammaparypa WHANBUAYAIBHOTO  TOJNB30BAHHS; IPEIOCTABIAIOTCS — YCIYTH

CYpOOIIEPEBOAUNKA;



- A8 CJEeNOrJayXux JIOMyCKAaeTCs NPHUCYTCTBHE AaCCUCTEHTa, OKAa3bIBAIOMIETO YCIYTH
tudIocypaonepeBouNKa (MMOMUMO TpeOOBaHM, BBHIMOTHAEMBIX COOTBETCTBEHHO [UISI CIEHBIX H
TITyXHX);

3) JUIA JIMIl C TSDKEIBIMH HAPYIICHUSMHU PEUYH, TIYXHX, CIa0OCHBIIIANUX JCKIHH U
CEMHUHApHI, IPOBOJUMBIC B YCTHOU opMe, MPOBOIATCS B TUCBMEHHOH (opMe;

4) JUIST. MHBAIHJOB W JIUI[ C OTPAHHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS, HMEKIIUX
HapyIIeHHUsI ONOPHO-ABUTATEILHOTO annapara:

- JUId JIMIl C HAPYNICHUSMHU OIMOPHO-IABUTaTEILHOTO ariapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GYHKIIMH BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: MHUCHMEHHBIC 3aJaHHUS
BBITIOJHSIOTCS. HA KOMITBIOTEPE CO  CICUUATM3UPOBAHHBIM IPOTPAMMHEIM  OOCCIICUCHUEM  HITU

HaAWKTOBBIBAIOTCA ACCUCTCHTY, BBIIIOJIHCHUC 33,[[3HPII>1 (TeCTOB, KOHTPOJIbHBIX pa60T), IIPOBOAVMBIC B

MUChMEHHOU (hopMe, IPOBOAATCS B YCTHOH (hopMe ITyTeM oIpoca, 6ece bl ¢ 00ydaromumcst.

9. YueOHO-MeTOAMYECKOE U HH(POPMAITHOHHOE O0ecnedeHrue TUCHMILTHHBI

1. [lycteinankoBa E.B. MeTononorus Hay4HOro ucciieqoBaHus [ DJIEKTPOHHBIN pecypc]:
yaeoHoe mocobue/ [TycteiaanKOBa E.B.— DIeKTpOH. TeKCTOBEBIC NaHHbIe.— CapaToB: Al
ITu Op Menua, 2018.— 126 ¢.— Pexxum moctyma:
http://www.iprbookshop.ru/71569.html.— 3BC «IPRbooks»

2. | AdanacbeB B.H. Cratuctuyeckass METOAOJIOTUS B HAYYHBIX HCCIETOBAHUAX
[DnexTpoHHbIH pecypc]: yuebHoe mocodue mis acnupanTos/ Adanacke B.H., EpemeeBa
H.C., Jle6eneBa T.B.— DnekTpoH. TekcToBbIe NaHHbIe.— OpeHobypr: OpeHOyprekuit
rocynapcTBeHHbIi yausepcurtet, DbC ACB, 2017.— 246 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/78841.html.— 5BC «IPRbooks»

3. | DKcIiepuMeHTATLHBIC METO Bl HCCIICIOBAHUS | DIEKTPOHHBIN pecypc]: yaeOHoe mocobue/
AnekceeB C.A., JImutpueB A.JI., Harubun 10.T., Hukymenko E.M., Cynpyn A.C.,
Tpodumos B.A., Typk6oes A., Ilpoxkonenko B.T., ScbkoB A.Jl..— DIeKTPOH. TEKCTOBBIE
nannsle.— CI16.: YauBepcuter UTMO, 2012.— 81 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/65381.html.— 3BC «IPRbooks»

4. | HlycroB M.A. MeToauueckiie OCHOBbI MH)KEHEPHO-TEXHUYECKOTO TBOPUECTBA
[DnekTpoHHbIH pecypc]: yueoHoe mocodue/ [llyctoB M.A.— DIEKTPOH. TEKCTOBBIC
nanabie.— Tomck: Tomckuil momuTexHuueckuii yausepcuret, 2013.— 140 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/34679.html.— 3BC «IPRbooks»

5. | deuuen Eprun B nouckax sHepruu [ DneKTpOHHBINA pecypc]: pecypCcHbIe BOWHBI, HOBbIE
TEXHOJIOTUU U Oyayiiee sHepreTuky/ Jpauen Eprun— DIeKTpoH. TEKCTOBbIE TaHHBIC.—
M.: Anbrimaa [MTabmumep, 2016.— 712 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/42039.html.— 3BC «IPRbooks»

6. | I'marones C.H. IIpo6ieMbl HHKEHEPHOTO 00pa30BaHUS B 00JIACTH TEXHUKH M TEXHOJIOTHI
[DnekTpoHHbIH pecypc]: yueoHoe mocodue/ I'marones C.H., Iyron T.A., CeBproruHa
H.C.— DnexrtpoH. TekcToBble JaHHbIe.— benropoa: benropoacknii rocyjapcTBEHHBII
texHonoruueckuit yauBepcuteT uM. B.I. lllyxosa, 9bC ACB, 2013.— 109 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/28387.html.— 3bC «IPRbooks»

7. | Jrobumuesa O.JI. bioyHoe TuTaHUpOBaHKE SKCIIEPUMEHTA U aHAIIN3 JTaHHBIX
[DnexTponHbIi pecypc]: yueoHoe nmocodue/ Jlrooumiera O.JI.— DIEKTpOH. TEKCTOBBIE
nanabie.— Hwxanii HoBropoa: Huxxeropoackuii rocy1apCTBEHHbIN apXUTEKTYPHO-
ctpoutensHblil yauepcurtet, 9bC ACB, 2018.— 30 ¢.— Pexxum moctyma:
http://www.iprbookshop.ru/80885.html.— DBC «IPRbooks»




8 OcCHOBBI pycCKOM Hay4YHOU peun [ DIeKTpOHHBIN pecypc]: yaeOHoe nocobue/ bype H.A.,
beictpeix M.B., Bonkosa JI.b., Bumnsakosa C.A., KupeiinieBa A.H., Konocora T.B.,
Jlackapesa E.P., JIyxxkosckas M.®., Mouceesa B.JI., CenuepcroBa E.N., Xumuk B.B.,
[TatunoB A.C., lllyrosa T.A. [u ap.].— DnekTpoH. TekcToBble AaHHbIe.— CapatoB: Al
ITu Op Menua, 2019.— 285 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/79809.html.— 3BC «IPRbooks»

9. | Anemyruna E.A. TIpakTukym 10 mepeBoly HAy4YHO-TEXHHUECKOTO TEKCTa [ DIEKTPOHHBIN
pecypc]: yae6Hoe mocobue/ Anemyruna E.A., Jlomkapesa J[.A., YroquukoBa H.®.—
DIIEKTPOH. TEKCTOBBIC TaHHble.— Huxkauit HoBropoa: Huxeropoackuii rocy1apcTBEHHBIN
apXUTEKTypHO-cTpouTenbHbli yHUBepcuret, ObC ACB, 2018.— 75 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/80820.html.— 3BC «IPRbooks»

10. MaTepuajibHO-TEXHUYECKOE 00ecTedeHue JUCHUTTNHBI

Jiia obGecrnieueHus: OCBOCHHS JUCIMILTUHBI UMEIOTCSI B HAIMYUM yueOHbIe ayauTopuu Kadeapsl,
cHaO)KEHHBbIE MYJIbTUMEAUMHBIMU CPEJICTBAMHU [JIsl MPEACTABICHUS MpEe3eHTAIMi JeKIui U TMoKasza
y4eOHBIX (PUITBMOB.

Kracc ¢ nepcoHanbHbIMU KOMIBIOTEPAMU I TPOBEACHUS MPAKTUUECKUX 3aHITHH U
BUPTYaJIbHBIX JTa0OpAaTOPHBIX PabOT. BUOIHOTEUHBIH STIEKTPOHHBIN YUTAIBHBIN 3aJ1 C JOCTYIIOM K
JNEKTPOHHBIM pecypcaM OUOIMOTEKH YHUBEPCUTETA, CTPAHBI U MUPA.

DJEeKTPOHHBIC TIIAKAThL. JIeMOHCTpaIMOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTHMEIHA-IPOEKTOpa
(KOMILIIEKT AJIEKTPOHHBIX I1akaToB Ha CD, mynsTumenua-npoekrop BENQ, HoytOyk, skpan 1,5x1,5 m):

[Iporpamma coctaBieHa B cootBeTcTBuH ¢ TpeboBanusiMu @I'OC no HanpaBiIEHUIO MOATOTOBKH
Maructpa 13.04.01 «TermnosHepreTuka u TEIJIOTEXHUKAY.



Mpunioxenune
MeToanyeckue yKa3aHusl 0 OCBOCHUIO 1M CHUILIIHHbBI

«Teopusi M NIPAKTHKA HHKEHEPHOT'0 MCCIEI0BAHU

1. MeToanyeckne YKa3aHUfl VISl OOYYAKOIMXCH MO IJIAHUPOBAHUI0O W OPraHU3ANUMN
BpeMeHH, He00X0IMMOr0 [1JIsl 0CBOEHHUS THCIMIIJIMHBI.

N3ydenue pexoMeH1yeTcss HayaTh ¢ 03HAKOMJICHUS ¢ pabouell mporpamMmoi JTUCIUILIMHBL, €€
CTPYKTYpOH M COAEpKaHHUEM pa3lenoB (MOJysei), (OHIOM OIICHOYHBIX CPEICTB, O3HAKOMHTBHCS C
y4eOHO-METOIUYECKUM U MHPOPMAITMOHHBIM 00ECTICUeHUEM JUCIUILITUHBIL.

HuctummuHa «Teopus U MPAKTHKA HHKEHEPHOT0 HCCJIeJOBAHNUS» COCTOUT U3 9 CBSI3aHHBIX
MeX1y cO00I0 TeM, 00eCeUnBaIOIIUX OCIEI0BaTEIbHOE H3yUYeHUE MaTepHraia.

OOyuenne 1o guciuiuimHe «Teopusi W NMPaAKTHKA MHKEHEPHOTO HUCCJIETOBAHMS»
OCYILIECTBIISIETCS B CIEAYIOMUX Gopmax:

1. AyaurtopHbie 3aHITUS (JICKIIUH, TPAKTUYCSCKHE/CCMUHAPCKUE 3aHITHUA).

2. CamocrositenbHass pabora crydeHTta (IOATOTOBKA K  JIGKIMSIM, [PaKTUYECKUM/
PAKTUYECKUM 3aHATHIM, TecTam/pedeparam/mokiagam/scce, U UHBIM (popmMaM MUCHMEHHBIX padoT,
BBHITIOJTHEHHUE aHaJIM3a KeHCOB, MHIUBUAYATbHASI KOHCYITALIUS C IPETIOAABATEIIEM).

3. NHrepakTuBHBIE (HOPMBI TMPOBEACHUS 3aHATUNA  (KOJUIOKBUYM, JICKITUS-IUCKYCCHS,
IPYMIOBOE pelieHne Keiica u ap. GopMbl).

Y4eOHbIi MaTeprall CTPYKTYPHPOBAH U U3YYCHHUE TUCITUTUIMHBI TIPOU3BOAUTCS BTEMATHUCCKON
nocneaoBareabHoCcTH. KaknqoMy mpakTUyecKoMy/ CEMUHAPCKOMY 3aHATHIO U CaMOCTOATEIHLHOMY
M3YYEHHIO MaTepuaya TPEeAIIeCTBYeT JICKIHS 1O AaHHOW Teme. OOydaromuecs: caMOCTOATEIbHO
MPOBOASAT MPEIBAPUTENBHYIO MMOATOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE U TBOPUECKOE y4acTue B
00CYXIIEHUH TEOPETHYECKUX BOIPOCOB, pazdope MpOOIEMHBIX CHTyallMd W TIOMCKOB IyTeH HX
peumieHusa. MuHorue mnpoOneMbl, HU3ydaeMble B Kypce, HOCAT JTUCKYCCHOHHBIM XapakTep, 4TO
MIPEIIToJIaracT MHTEPAKTHBHBINA XapaKTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MTPUMEpax.

Onucanue nocnea0BaTeIbHOCTH AeUCTBUI 00y4Yaroierocs:

[Ipy w3ydeHMH Kypca cJlenyeT BHHMATEIBHO CIyIIaTb M KOHCIIEKTUPOBATh MaTepHal,
W3NlaraeMblii Ha ayAMTOPHBIX 3aHATHAX. /[ ero NOHMMaHuS W KayeCTBEHHOTO YCBOCHHUS
PEKOMEHIYETCsl CIIeYIOIIast TOCIEN0BATEIBHOCTD JEHCTBUMN:

1. [locne okoH4yaHWs Yy4eOHBIX 3aHATHA [JId 3aKpeIUIeHHs MaTepuaia MPOCMOTPETh U
00 yMaTh TEKCT JIEKIUH, MPOCIYIIaHHOW CerojHs, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. Ilpy TOATOTOBKE K JIEKIUU CIEAYIOMIETO IHS TOBTOPUTH TEKCT MPEIbIIYINSH JICKITHH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh cieayroas Tema (10 - 15 munyT).

3. B Teuenue Henmenw BHIOpaTh BpeMs IS paOOTHI C JIMTEpaTypoil B oubmmoreke (mo 1

qacy).

4. IIpu NOATrOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE MOHSTHUS
[0 TEME, M3Y4YUTh INpUMEpHl. Pellas KOHKPETHYIO CHUTYyallMIO, - IPEIBAPUTEIBHO IOHATH, KaKOH
TEOPETUYECKHI MaTepuan HYXHO HCIOJb30BaTh. HaMeTWTh miaH peuieHus, MmomnpoOoBaTh Ha €ro
OCHOBE pPelnTh | - 2 mpakTuyeckue cuTyanuu (J1ad.paboTsl).

2. Meroanyeckue yKazaHus 110 padoTe 00y4aommxcsi BO BpeMsi IPOBeIeHH JeKIH.

Jlekuuu  fmaroT  OOyyaroOmMMCS ~ CUCTEMAaTH3UMPOBAaHHBIE  3HAHUS 1O  JUCIMILUIMHE,
KOHUEHTPUPYIOT HMX BHHMaHHME Ha HauOojiee CIIOKHBIX M BaXHBIX Bompocax. JIeknuum oOBIMHO
U3JIaraloTcsl B TPaJUIMOHHOM WM B IpoOiIeMHOM cTuiie. [t cTy/IeHTOB B OOJBIIMHCTBE CIIy4acB B
npobiemMHoM ctuiie. [IpoGieMHbI CTHIIb MO3BOJSET CTUMYJIMPOBATh AKTUBHYIO IO3HABATENIbHYIO
JeSITeIbHOCTh OOYYAIOUIMXCAd U UX HHTEpeC K JUCIHILINHE, (POPMUPOBATH TBOPUECKOE MBIIIICHHE,
npuberarb K MPOTUBOMOCTABICHUSIM M CPAaBHEHUSM, JelaTh 0000IeHNUs, aKTUBU3UPOBATh BHUMaHHE
o0yJaroImuxcs MyTeM MOCTaHOBKU MPOOJIEMHBIX BOIIPOCOB, OOMIPSTH AUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHJYEeTCS BECTH KOHCHEKTHpPOBaHUE Yy4eOHOTro
Marepuaia, obpamarh BHUMaHuE Ha (OPMYITHUPOBKU U KAaTETOPHH, PACKPBIBAIOLINE CYTh TOTO HIIU
MHOTO SIBJICHUS, WJIK TIPOLIECCOB, BBIBOJIBI U MTPAKTUUYECKHE PEKOMEH/IALINH.

KoHcnekT nexknuu Jiydie moapasfensTh Ha MyHKThI, coOMIoas KPacHyl CTPOKY. DTOMy B
OonpLION cTeneHu OyayT ciocoOCTBOBAThH BOMPOCHI IUIAHA JIEKIIMHU, MTPEI0KEHHBIE NTPETOAABATEIISAM.
Crnenyer oOpamaTh BHUMAaHHE HA aKLEHTHI, BBIBOABI, KOTOpPbIE JeJaeT IpernojaBaTellb, OTMeuas




HaubOoJjee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaie 3aMe4aHusIMU
«BAXHO», «XOPOIIO 3alIOMHUTH» U T.N. MOXKHO AeNaTh 3TO U C MOMOIIBI0 PA3HOIBETHBIX MapKepOB
WM py4yeK, TOTYePKHUBasi TEPMUHBI U ONIPEACTICHUSI.

[enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpalleHHid, aOOpeBUaTyp U CHMBOJIOB.
Opnako npu nanbHeel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBaMHU JJIsI
OBICTPOTO 3PUTEIHHOTO BOCIPHUSATHS TEKCTA.

PaGoras Hajg KOHCHIEKTOM JIEKIMH, HEOOXOAMMO UCHOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATYpy, KOTOPYIO JAOIMOJIHUTEIBHO PEKOMEHA0BAN MpenogaBaTeiib. FiIMeHHO
Takasi cepbe3Hasi, KpOIOTiIuBas padoTa C JIGKIIMOHHBIM MaTepHajioM IO3BOJIUT TIIyOOKO OBIIAJIETh
TEOPETUUECKIM MATEPUAIIOM.

Temaruka nekuuii gaercs B paboueit mporpamme JIUCHUTUIHHBI.

3. Metoanueckue yKa3zaHus 00y4arouumMcs 1o IOATOTOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHSATUSIM.

Ha mpakTu4eckux/CeMHMHAPCKUX 3aHATHSIX NPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHUU
KOHKPETHBIX CHUTYyallui, CHOCOOHOCTb Ha OCHOBE TMOJYYCHHBIX 3HAHMM HaXOIUTh Haubojee
3¢ EeKTUBHBIC PEIICHUS TOCTABICHHBIX MPOOJIEM, YMETh HAXOAWUTh TOJIE3HBIN IOTOJIHUTEIBHBIN
MaTepuai o TeMaTUKe CEeMUHAPCKUX 3aHSATHIA.

CryneHTy peKOMEH1yeTCsl CaeayIolias cxeMa IMOAr0TOBKU K CEMHUHAPCKOMY 3aHSATHUIO:

1. O3HakomiieHHE C TMJIAHOM OPAKTHYECKOrO/CEMUHAPCKOTO 3aHSTHS, KOTOPBIA OTpa)aer
COZICP/KAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCTIEKT JICKITU;

3. IIpounTaTh OCHOBHYIO U JOMOJHHUTEIBHYIO JTUTEPATYPY.

B nporecce moAroToBKU K MPAKTUYECKUM 3aHATHIM, HEOOXOIUMO 00paTUTh 0cO00E BHUMAHKE
Ha  CaMOCTOATEIIbHOE  M3YYEHHWE PEKOMEHIOBAaHHOW  JjuTepaTypbl. Ilpum  Bceldl  moJiHOTE
KOHCIIEKTUPOBAHUSA JIEKIIUU B HEH HEBO3MOXKHO M3JI0KUTh BECh MaTepUall U3-3a JIUMHTA ayIUTOPHBIX
yacoB. llostomy camocrositenbHas pabora ¢ y4yeOHHMKamMH, Y4e€OHBIMU IOCOOMSIMH, HAY4HOH,
CIPaBOYHOH JHUTEpATypor, MaTepuaiaMy MepruoguvYecKiX u3nanuil U VHTepHeTa sBiseTcsa Haubosee
5QGEKTUBHBIM  METOJOM  TIOJYYEHHUS JIOTOJHUTEIBHBIX 3HAHUH, TIO3BOJISIET  3HAYHUTEIHHO
aKTUBU3UPOBATh MpOILECC OBIAJeHUS HHPOpManueil, crnocoOCTByeT 0Oosee TIyOOKOMY YCBOEHHUIO
M3Yy4aeMoro marepuania, GopMHUpPYET Yy CTYACHTOB OTHOIIEHHE K KOHKpPETHOH mnpoOieme. Bce HOBbIE
MOHATUS TIO0 H3y4yaeMOM TeMe HeoOXOAMMO BBIYYUTh HAaW3YCThb U BHECTH B IJIOCCApPHUH, KOTOPBIH
11e1ecoo0pa3Ho BECTU C CAMOI0 Havaja U3y4yeHHs Kypca;

4. OTBETUTH HAa BOMPOCHI TUIaHA IPAKTUYECKOT0/CEMUHAPCKOTO 3aHITHS,

5. BLITOJIHUTE JOMAIIHEE 3aaHUE;

6. [IpopaboTaTh TECTOBBIE 3a/1aHUS U 33a4H;

7. Ilpu 3atpyaHeHusIX chOpMyIUpPOBATh BOMPOCH! K IPETOAaBATEIIIO.

Pesynbrar Takoit paboThl JOKEH MPOSBUTHCS B CIOCOOHOCTH CTY/I€HTa CBOOOJHO OTBETHTH Ha
TCOpeTI/I‘-IGCKI/Ie BOHpOCI)I HpaKTI/IKYMa, BBICTyrIaTI) 158 y‘-IaCTBOBaTI) B KOJUJICKTUBHOM O6CY)KI[€HI/II/I
BOIIPOCOB HM3Y4Ya€MOMl TEMbl, MPAaBUJIbHO BBINOIHATh MNPAKTUUYECKUE 3aJaHUsl M HWHBIE 3a/IaHus,
KOTOpBIG JOAaKTCA B q)OHJIG OIICHOYHBIX CpeI[CTB JOUCIIUITIJIINHBI.

3. Meroanyeckne yKazaHus 00y4alOMIMMCS 110 OPraHU3ALUHA CAMOCTOSATEIbHOI padoThl.

Lenp opranu3any caMoOCTOSTENbLHON paboThl 1Mo AuctuIuinHe «MHKEHEepHBII HKCIIEpUMEHT»-
3TO yriyOJeHHe U pacluIMpeHue 3HaHUN B 00J1acTH METpOJIorun; (OpMUPOBaHNE HABbIKA U HHTEpeca K
CaMOCTOSITENILHOM IT03HABATENbHON JESITEIBHOCTH.

CamocrosTenbHas padoTa 00yJarommxcs SBISETCS BaKHEHIIMM BUJIOM OCBOCHMUSI COACPHKAHUS
JMCLUIUIMHBL, MOJATOTOBKH K NMPAKTHYECKUM 3aHATHAM U K KOHTpOJIbHOHI pabdore. Crosa ke OTHOCSTCS
U CaMOCTOATENIbHOE YIiyOJleHHOe H3ydeHue TeM aucuumuimHbel.  CamocrosdrenbHas paloTta
IpeJCTaBisieT co0OM MOCTOSIHHO JIEHCTBYIOIIYIO CHCTEMY, OCHOBY OOpa3oBaTeIbHOIrO IMpolecca U
HOCHUT HCCIIEJOBATENbCKUN XapaKTep, YTO MOCIYXXUT B OyAylleM OCHOBaHUEM JUIsl HamuCaHUs
BBIITYCKHON KBaTM(PHUKAIIMOHHON paboThI, MPAKTHYECKOTO MPUMEHEHHS OTYUCHHBIX 3HAHHMH.

Opranu3zaiiys caMOCTOSITEIbHON paboThl 00yUaIOUINXCS OPUEHTUPYETCS Ha aKTUBHBIE METO/IbI
OBNIQJICHUSl 3HAHMSIMH, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Tepexox OT MOTOYHOro K
WH/IMBUyaJIN3UPOBAHHOMY OOYUEHHIO, C YUETOM MOTPEOHOCTENH M BO3ZMOKHOCTEH JIMYHOCTH.

[IpaBunbHass oOpraHU3alMsi CaMOCTOSATENBHBIX YYEOHBIX 3aHATHHA, MX CHUCTEMaTHYHOCTH,



1enecooOpa3Hoe IJIaHMpPOBaHME paboOyero BPEMEHM IO3BOJISIET CTYIEHTaM pa3BUBATh YMEHHS H
HABBIKM B YCBOGHUU M CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ecleYnBaTh BBICOKUN ypPOBCHD
yCIeBaeMOCTH B IEPUOJ O0YUECHHUS, TOTYYUTh HaBBIKU MOBBIIIECHUS MPOGECCHOHATBLHOTO YPOBHSI.

[ToarotoBka K TMPAKTHUYECKOMY 3aHATHUIO BKJIIOYAET, KpoMe MpopabOTKH KOHCIEKTa |
Mpe3eHTAMK JICKIUH, MOHCK JIUTEpaTypbl (IO PEKOMEHJIOBAaHHBIM CIHCKAM M CaMOCTOSITENIBHO),
MOJATOTOBKY 3arOTOBOK JUISS BBICTYIUICHMH TIO BOINPOCaM, BBIHOCHMBIM JJisi OOCYXKIEHUS TI0
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOUATh LIUTAThl, (PAKThl, COMOCTABICHHUE PA3IUYHBIX
no3uIui, coOCcTBeHHbIE WMbICTH. Eciu mpobiiemMa 3aWHTEpecoBalia OO0YYArOIIeToCs, OH MOXKET
MOATOTOBUTH pedepaT U BBHICTYIUTH C HUM Ha MPAKTUYECKOM 3aHATUU. [IpakTHueckoe 3aHsTHE - 3TO,
MPEeKIE BCEro, TUCKYCCHs, OOCYXKIEHHUE KOHKPETHOH CHUTyallMH, TO €CTh MpEANojaraeT yMeHHUE
BHHUMATEJIbHO CIIYIIaTh YWICHOB MaJON TPYMIbI U MOJEPATOpa, a TaKkKe CTapaThCs BBICKA3aTh CBOE
MHEHUE, BBICKA3bIBATh COOCTBEHHBIC HJIEH U TPEUIOKCHHSI, YTOUHATh U 33/1aBaTh BOMPOCHI KOJUIEraM
0 00CYXKJICHHUIO.

[Ipu moAroTOBKE K KOHTPOJBHOH paboTe 0O0ydyarommicsi JOJDKEH IOBTOPSATH MPONACHHBINA
MaTepual B CTPOrOM COOTBETCTBHM C Y4eOHOH MpOrpaMMOM, HCIONb3YyS KOHCIEKT JIEKIUHA |
TUTEpaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipu HEOOXOAMMOCTH MOXHO OOpaTUTHCS 3a
KOHCYJIbTAaIle U METOINYECKOM MOMOIIBIO K MTPENOAaBaTelIIo.

CamocTosTenbHas paboTa peanu3yercs:

— HEMOCPEeJICTBEHHO B MPOIIECcCe ayTUTOPHBIX 3aHATUH - Ha JIEKIUAX, TPAKTHUECKUX 3aHATUSX;

— B KOHTaKT€ C MperojaBaTelieM BHE PaMOK PACIHCAHUS - HAa KOHCYJbTAIUAX IO YU4COHBIM
BOIIPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, MPU JHKBUIAIMH 3aJ0JDKEHHOCTEH, MPU BBITOIHEHUU
WHIVUBUIYAIBHBIX 33IaHUN U T.11.

— B Oubnuoteke, noma, Ha Kadeape NpU BHIIOIHEHHUH OOYYaOIIUMCA YUEOHBIX U
MIPAKTUIECKUX 33]a4.

Buaest CPC u kputepuu oneHoK

(o 6ambHO-peitTuHroBoM cucteme [ THTY, CPC onenuBaercs B 15 6amios)
Pedepar
Hoxmnan
Occe
VYyacTtue B MEPONPUATHSIX

PoNhRE

Tembl s caMocTOSATENbHOW pabOTHl MponucaHbl B paldoueil MmporpamMme JAUCHUIUIMHBL
O} heKTUBHBIM CPEJCTBOM OCYIIECTBICHUSI OOYYAIOIIMMCS CaMOCTOSTEIbHOW pPaOOTHI SIBISIETCS
3JIEKTpOHHAast MHQOpPMAIIMOHHO-00pa30BaTeNlbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCreunBaeT JOCTYI
K Yy4yeOHbIM I1aHaM, pabouuM MporpaMmaMm JUCHMIUIMH (MOAyJied), MNpakTHK, K HU3JaHUSIM
AJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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