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Jluct perucrpanyy U3MEHEHHH U AOTIONHEHHIT
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1 Ilesin ocBOEHUS TUCHUILIHHBI

Henssmu  ocBoeHust AuCHMIUIMHBL  (Monynsi)  «Termnodusnueckuil  3KCHEPUMEHT
SBIISIIOTCS: M3YY4EHUE CIOCOOOB, METOJOB M CPEACTB TIOCTAHOBKU  TEIIO(DH3MYECKHX
SKCHEPUMEHTOB.

3ajgaud JUCUMIUIMHBI -pa3BUTHE Y CTYIEHTOB KOHTBUTHUBHBIX, JESITEIIBHOCTHBIX U
JUYHOCTHBIX KadecTB B coOTBeTCTBHHM ¢ TpeboBanusmu PI'OC BO; ycBoeHue cryaeHTaMu
3HAHUM O:

-IOJIX0/1aX U CPEJICTBAX JJIsI IOCTAHOBKH TEIUIOTEXHUYECKUX IKCIIEPUMEHTOB;

- cmoco0ax OMNpeAeNeHUs] MOTPEIIHOCTeH MPSAMBIX BEIUYUH W BEIWYHH-(QYHKIIHMA
U3MEPSIEMBIX B ITPOLIECCE MPOBEACHUS IKCIIEPUMEHTOB;

- TIOHSATHUSAX METOJOB U BUJIAX aHAJOTUN MCIOJIb3YEMbIX MPU MOCTAaHOBKE U MPOBEICHUU
TEII0(QU3NUECKUX IKCIIEPUMEHTOB;

- MaTeMaTHYECKUX MpUEMax aHaau3a U 00pabOTKU Pe3yJIbTATOB SKCIIEPUMEHTA,

- OCHOBHBIX MOHATHUAX, BUJIAX MATEMaTUYECKOTO IIIaHUPOBAHUS SKCIIEPUMEHTOB,

- TEXHUKE U3MEPEHUH, BUIAX, METOJIaX U CPEACTBAX U3MEPEHUH.

2 MecTo OMCUMIUIMHBI B CTPYKTYype 00pa3oBaTe/ibHOI MPOrpaMMbl MOATOTOBKH
O0akaJsiaBpa

Hucuunnuna b1.B.JIB.10.02 «Tennogusuueckuii sxcnepumenmy» BXOIUT B BApPUATUBHYIO
yacTh broka 1o0pa3zoBarenbHON TPOrpaMMBI.

VYcnemHoe yCBOGHHME MaTepuala NpeAIoJjaraeT 3HaHUE CTYJEHTaMHU OCHOBHBIX
nojokeHu  caepyromux — gucuumiuH:  b1.b.10  ®usuka  (MonekynspHas — Qu3uKa,
TEpMOJIMHAMMKa, WJIeaJIbHbIe U peaibHble I'a3bl, BOASHON map, ¢a3osble auarpammsl); b1.b.11
OO0miass 1 HeopraHuuyeckas XuUMHUS (XMMUYecKas TEpMOJAMHAMHKA, XUMHYecKoe U (ha3oBoe
paBHoBecue). b1.b.13 Wudopmaruka, B1.b.16 Texuuueckas TepMoauHamMHKa (OCHOBHBIE
¢usnyeckue CBOWCTBAa JKMJIKOCTEH M Ta30B, M0J00ME THUJIPOMEXaHMUYECKHUX IPOIIECCOB,
YpaBHEHHME JIBUKEHHUS BS3KOM >KUIAKOCTH, PEXHUMBI JBHXEHMS, MMOTpaHUYHbIN cioif), b1.b.17
I'mnporazonunamuka, 51.5.19 TennomaccoodmeH.

3HaHus (YMEHHUs, BIaJ€HUs), NOJYyYCHHbIE IPH U3YYEHUHU JAHHOW JUCHUIUIMHBI OyayT
HE0OXOIUMBI ITPH BbINOJIHEHUH U 3amuTte BKP.

3 Komnerenuuu odyuarouierocsi, popmMupyembie B pe3yibTaTe 0CBOCHHUS
AUCHHUILIMHBI (MOYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHus aucuMmiiuHbel (Monyns) —«Temnodusnueckuil SKCIIEPUMEHT
oOyyaroImuiics 10JKeH 001aaTh CIEAYIOUMMUA KOMITETEHIHSIMU:

CrpyKTypHBII [Tnanupyemble pe3yabTaTbl 00ydeHUs
JIEMEHT
KOMIIETEHIINH
OIIK- 2 - cnocoGHOCTHIO [1EMOHCTPHMPOBATH 0a30Bble 3HAHHS B 00JIACTH

€CTeCTBEHHOHAYYHbIX JHUCHUILVINH, TOTOBHOCTHI0O BBISIBJATH €CTECTBEHHOHAYYHYIO
CYIIHOCTh Mpo0JeM, BO3HMKAKIIUX B Xode¢ MNpo(ecCHOHAIBHONH JeATeIbHOCTH;
NPUMEHATh JJIsi HMX pa3pelieHHsl OCHOBHbIE 3aKOHbI €CTECTBO3HAHUS, METOAbI

MaTeMaTH4YI€eCKOro AaHaJ/In3a Hu MOAECIUPOBaAHMUA, TECOPETUIECCKOTO u
IKCHICPUMEHTAJBHOI0 UCCJACTOBAHUSA
3HaTh: -OCHOBHBIC OIIPEACTICHUS U ITOHATHA 0a30BEIX 3HAHWKM B 001aCTH

€CTECTBEHHOHAYYHBIX IUCLUIUINH
€CTECTBEHHOHAYYHYIO CYIIHOCTh Mpo0JieM, BOSHUKAIOIINX B XO€
poheCCHOHATILHON IeATEIbHOCTH; IPUMEHSATH ISl UX pa3peuieHus




OCHOBHBIC€ 3aKOHBI €CTCCTBO3HAHU

YMeTn: - OOBSICHATH THIIMYHBIE MOJACIN 3aaad B obOactu

SHEPreTUKU M OXPaHBl OKPYKAIOIIEH Cpe/Ibl

- pacrio3HaBathb 3PHEKTUBHOE pelieHue 0T HeAPPEKTUBHOTO, IIPH
pelIeHny 3a1ad B 00JIaCTH HU3KOTEMIIepaTypHOIl SHEPTEeTHKH U
OXpaHbl OKPYKArOLIEH CpeIbl

Brnanets: -crioco0aMu IEMOHCTPALUH YMEHHSI BIaJeTh COOPOM MH(MOPMALIUH JIJIs
MPOEKTUPOBAHHUS YHEPTOCOEPETraloNNX HU3KOTEMIIepaTyPHbIX
9HEProoOBEKTOB U MX 3JIEMEHTOB

-CII0c00aMu IEMOHCTPALUU YMEHHS BIaleTh cOOPOM MHPOPMALIUU U
aHaJIM3a UCXOAHBIX TaHHBIX JUIS POSKTUPOBAHUS
HU3KOTEMIIEPATyPHBIX SHEPTOOOBEKTOB U UX AJIIEMEHTOB B
COOTBETCTBUH C HOPMATUBHOHN JIOKYMEHTaNUEH

IIK - 4 cnoco0HOCTbI0 K NPOBEJEHHI0 JKCIEPUMEHTOB 10 3aJaHHON MeTOJHKe,
00padoTKe U AaHAJIM3Y MOJYYEHHBIX Pe3yJbTATOB ¢ IPUBJEYEHHEM COOTBETCTBYIOLIEr0
MATEeMATHYEeCKOro anmnapara

3HaTh -OCHOBHBIE METOJIbl TIPOBEJCHHS KCIIEPUMEHTOB I10 33JaHHON
METOAMKE, 00padOTKE M aHAIN3Y MOIYYEHHBIX PE3YIbTATOB C
MIPUBJICYEHUEM COOTBETCTBYIOIIETO MAaTEMaTHYECKOTO arlapara,
ONTUMU3ALNHA 00beMa MPOBOANUMBIX HKCIIEPUMEHTOB

YMethb - OPraHN30BBIBATH SKCIIEPUMEHT, [10JIb30BaThCs allllapaTHBIMU
ycTpoiicTBamu, 00pabaThIBaTh MOJIYyUEHHBIE PE3YIIbTAThI

- 00CyKIaTh Pe3yNbTaThl SIKCIEPUMEHTOB, IUIAHUPOBATh HIKCIICPUMEHT
- OOBSICHSTD, BBIBIISITH U CTPOUTH TUTIOTE3HI IO PE3yIbTaTaM
HKCHEPUMEHTOB, IPUHUMATh PELLICHUS [10 COBEPIIEHCTBOBAHUIO
SKCIIEPUMEHTAILHON YCTAHOBKH

Bnanets -OCHOBHBIMU METOJIaMU 00paOOTKH pe3ylbTaTOB KCIIEPUMEHTAIbHBIX
HUCCIIeJOBAaHUN




4. CTpyKTYpa M coiep:KaHHe JMCHUIIIMHBI (MOAYJIsI) VIS O4HO (popMBI 00yYeHH

OO0mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABISIET 3 3a4eTHBIX equHUIlbI - 108 akas. yacoB, B TOM 4uCIe:
— KOHTakKTHas pabota — 45,75 akaj. 4acos:

— ayauTtopHas — 44 akaj. 4acos;

— BHeayauTopHas — 1,75 akaj. yacoB

— caMocTosTeNnbHas padboTta — 62,25 akaj. yacos
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Pazgen 1. OcHOBBI TEII0PU3HIESCKOTO
IKCIICPUMEHTA
Tema 1.1. Ilogxoabl ¥ cpeacTBa Ist 8 6 2 10 CamocrosiTenbHOE U3yUECHHE Koncnekr nekmuii. Cnaua OIIK -2,
IIOCTAaHOBKH TEIUIOTEXHUYECKUX yueOHOW 1 HAyYHOU JIUTEPaTyphl |IPAKTUYECKUX 3a]ad. [IK-4
JKCIIEPUMEHTOB pasnen 6.1 rema 1.1. Peenune 3yB
MIPaKTUYECKUX 3a]a4 1. 6.2.
Tema 1.2. Onpenenenue norpenIHocTen 8 6 221 10 CamocrosiTenbHOE U3yUEHHE Koncnekr nekmuii. Cnaua OIIK -2,
pe3yJIbTaTOB HKCIIEPUMEHTOB yueOHOW U HAyYHOU JIUTEpaTyphl |PAKTUYECKUX 3a]1ad. [IK-4
pasnen 6.1 rema 1.2. Pemenue 3yB
MIPaKTUYECKUX 3a7a4 1. 6.2.
Tewma 1.3. IIlpumeHeHne METO10B aHAJIOTUIA 8 6 221 10 CamocrosiTenbHOE U3yUECHHE Koncnekr nekmuii. Cnaua OIIK -2,
IIpY [TIOCTAHOBKE DKCIIEPUMEHTOB yueOHOW U HAyYHOMU JIUTEpaTyphl |PAKTUYECKUX 3a]1ad. [IK-4
paznen 6.1 rema 1.3. Pemenue 3yB
MIPAaKTHYECKUX 3a/1ad 1. 6.2.
Hroro no paszneay 1 8 | 18 6/41 30
Paznen 2. O6paboTka pe3yabTaToB
TEII0()U3UIECKOT0 IKCIIEPUMEHTA
Tema 2.1. MaremaTudeckue mpueMsl aHanmu3a| 8 5 3 10 CaMocCTOSITENbHOE n3yuyenue|Koncnekr nekuuit. Cnaya OIIK -2,
1 00pabOTKH pe3ynbTaTOB IKCIEPUMEHTA yu4eOHOW M Hay4yHOH JUTepaTyphl|PaKTUYECKUX 3a]1ad. [1K-4
pazgen 6.1 Tema 2.1. Pemenue 3yB
MIPAaKTHUYECKUX 3a/1ad 1. 6.2.
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Tema 2.2. Martemarnueckoe IUIaHMpOBaHHE| 8 5 1 10 CaMOCTOSTENBLHOE nzyuenue|Koncnekr nexnuii. Cnaua OIIK -2,
JKCIIEPUMEHTOB y4eOHOI M Hay4yHOW JUTEpaTyphl |IPaKTHUYECKUX 3ajad. [1K-4
pasmen 6.1 Tema 2.2. Pemenue 3yB
MIPaKTUYECKUX 3aJa4 II. 6.2.
Tema 2.3. TexHuuyeckue HU3MEpUTENbHbIE| 8 5 1 10,25 |CamocTosTensHOE U3yUCHHE Koncnexkr nekmuii. Cnaua OIIK -2,
cpeacTaa y4eOHOU 1 HAyYHOH TUTEepaTyphl |IPAaKTUYECKUX 3a]1a4. [IK-4
paszen 6.1 tema 2.3. Pemenue 3yB
MIPaKTUYECKUX 3aJa4 1. 6.2.
HTroro nmo paznery 2 15 5/41 32,5




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIEC TEXHOJIOTHH

Jnis peuieHus MpeayCMOTPEHHBIX BUAOB yueOHOHM paboThl MpU M3YyYEHHH JUCHUTUIAHBI
«Temnopu3nuecknil HIKCIEPUMEHT » B KaueCTBE 00pa30BaTENIbHBIX TEXHOJIOIUH HCIHOJIb3YIOTCS
KaK TpaJuLMOHHBbIE, TaK ¥ MOJYJBHO - KOMIICTCHTHOCTHbIE  TexHosoruu. Ilepemaua
HEOOXOUMBIX TEOPETHUECKUX 3HAaHUM U (POpMUPOBAHUE NPEACTABICHUN IO KypCy IPOUCXOIUT
C MPUMEHEHHEM MYJIbTHUMEIMIHOTO 000pyaoBaHus. JICKIIMOHHBIA MaTepuan 3aKperuisieTcs: Ha
nabopaTOpHbIX padoTax, rae NPUMEHSAETCS  COBMECTHas AEATENbHOCTb CTYJEHTOB B IpYIIIE,
HaIpaBJIEHHAs Ha pelleHue oO0Iel 3ajauyd IyTEM CIOKEHUs pPEe3yJIbTaTOB WHAMBHUAYaJIbHOMN
paboTbl ujgeHOB rpynnbsl. Jlus  pa3sBUTHS. M COBEPILIEHCTBOBAHMS KOMMYHHKATHBHBIX
CIIOCOOHOCTEHN CTYAEHTOB OpPraHMU3YIOTCS IMPAKTUYECKUE 3aHATHS B BUJE JIUCKYCCHM, aHanu3a
peasbHbIX MPOOIEMHBIX CUTyallMHd M MEXIMCLMILIMHAPHBIX CBSI3€M M3 pa3iuyHbIX oOnacteil B
KOHTEKCTe pemaeMoi 3amauu. CamocrosiTenbHas paboTa  CTUMYNIHPYET  CTYAEHTOB K
CaMOCTOSITENIbHOW MpOpabOTKEe TeM B IpolLecce HamucaHus pedeparoB, IMOATOTOBKH K
JMICKYCCHSIM, K KOHTPOJIbHBIM pa0OTaM M TECTHPOBaHUIO. [Ipu opraHu3amuy caMOCTOSATEIbHOM
paboThl CTYAEHTOB MCIIOJNB3YIOTCSl JJIEKTPOHHBIE BEPCHU Kypca JIeKLUH, J1abopaTopHOTro
NPaKTUKyMa, pac4eTHO-TpaduiecKoil paboThl.

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHON Pa0oThI CTYIEHTOB.
OneHouHble cpencTBa Uil TEKYILEro KOHTPOJIS YCIIEBAEMOCTH, HPOMEKYTOUHOU
aTTeCTalluu 110 U'TOraM OCBOCHUA AUCLUIIIIMHEIL.

6.1. 3axanus 1J1s1 cCaMOCTOATEIBLHOM NPOPadOTKH

Tema 1.1: Ilo0x00vl u cpedcmea 0 NOCMAHOBKU MENTOMEXHULECKUX IKCNEPUMEHMO8

I.AKTyaJ'ILHOCTI) moAXOoA0B U CpeACTBA AJId ITOCTAHOBKHU TCIJIOTCXHUYCCKUX DKCIICPUMCHTOB

2. BoisiBieHre 00bEKTUBHBIX 3aKOHOMEPHOCTEH, ONIPEEISIIOIINX POTEKaHUE MPOLIECCOB B
anmnaparax,

4, I/I3yquHe (1)I/I3I/I‘-ICCKI/IX u (1)I/I3I/IKO-XI/IMI/ILIGCKI/IX HBJ'IeHHfI, N3 KOTOPBIX COCTOAT
TCHJ'IO(l)I/IE»I/I‘leCKI/Ie ITPOICCChI

5. D¢ deKTUBHOCTH UCIIOIB30BaHMSI TOJYYEHHBIX PE3yJIbTAaTOB AJIS CO3JJaHUs pa3padbaTeiBaeMon
KOHCTPYKLIUU

6. I_[CJ'II/I OKCIICPUMCHTAJIbHBIX pa60T B 00J1aCTH TEXHHKH.

7. ONTUMAIBHOCTB YKCIIEPUMEHTA C TOYKH 3PEHUS DKOHOMUYHOCTH, METAINIOEMKOCTH, pecypca
AKCIUTyaTaIlH, UM KaKOro MO0 APYyroro KpUTepus.

Tema 1.2. Onpedenenue nocpewinocmetl pe3yibmamos IKCNePUMEeHMOo8

1. OOume cBeneHus O MOTPEIIHOCTIX IKCIIEPUMEHTA.

2. Tloxazatenu TOUHOCTH U (POPMBI MPEACTABIECHUS PE3YyIbTATOB IKCIIEPUMEHTA.
3. OreHka MOTrPeIIHOCTH MPSIMBIX H3MEPECHHUH.

4. OreHKa MOTPENIHOCTH OMpeIeNIeHUs] BeTUYUH- () YHKITUH.

5. Ormpenenenre HAMBHITOAHEHIIINX YCIOBUN SKCTICPUMEHTA.

Tema 1.3. Ilpumenenue memooos ananozuii npu NOCMAHOBKe IKCNEPUMEHMOB

1 Ilonsarue o MCTOAC U BU/BI aHaJIOTHH HCIIOJIb3YCMBIX B HAYUHBIX UCCIICAOBAHUAX.



2. [IpuMeHeHne METOJIOB aHAJIOTUI B MOCTAHOBKE SKCIIEPUMEHTOB.
3. DIEeKTpOTEIIOBAsT aHAJIOTHSI.
4.9neKTporuapaBinyecKas aHaJIOTUsl.

Tema 2.1. Mamemamuueckue npuémsl aHanuza u 00pabomra pesyibmamos dKChepumenma

1. Kputepuu onieHKH pe3yinbTaTOB 3KCIIEPUMEHTOB.
2.MaremaTnueckas 00paboTKa pe3yJbTaTOB SKCIIEPUMEHTA.
3.I'paduyeckuii anamus.

4. CTtaTuCTUYECKHE TUIIOTE3bl U UX ITPOBEPKA.
5.luciepCuOHHBIN U PErpPeCCUOHHBIN aHAN3BI.
Tema 2.2. Mamemamuyeckoe NAaHUpPoSanue 3KCRePUMEHMO8

OCHOBHbIE OHATHUS U BUbI IIJIAHOB.
PanmonansHoO€ nmanupoBaHue.

[InanupoBaHue nepBoro NopsiaKa.

[TonHbIi GaKTOPHBIA SKCIIEPUMEHT.

JpoOHBIi (aKTOPHBIN SKCIICPUMEHT.
[limannpoBaHue BTOPOIro MOPsIKa.
[InanupoBaHue 3KCTpEMAIbHBIX IKCIIEPUMEHTOB.
Meroza KpyToro BOCXOK/ICHUS.

CuMInekcHoe NIaHupOBaHUE.

CoNoOA~WNE

Tema 2.3. Texnuueckue usmepumenvHvle cpeocmea

W3mepeHue aBieHus U BaKyyMma.

N3mepenne temmeparyp.

OcobeHHOCTH U3MEPEHUs TeMIIepaTypbl BBICOKOCKOPOCTHOT'O Ia30BOT'0 MOTOKA.
Oco0eHHocTH U3MepeHHs ObICTPOMEHSIOIIENCS TEMIIEPATYPHI.

W3mepeHne cKOpoCTH U pacxo/1a )KUIKOCTH U rasa.

W3mepenne CKOpOCTH MOTOKA C TOMOIIBI0 TEPMOAHEMOMETPA.

ouhkwndE

6.1. 3ajanus 1JM NPAKTHYECKUX CAMOCTOSITE/IbHbIX 3aJaHUI:

3ananue 1. CruranupoBars (HakTOpHBIH 3kciepuMeHT C N=8 BapranTamMu ¥ n=3 OTKIIUKaMHU
CHUCTEMBI.

=

Haiit 3Hauenus ko HuIMeHTOB perpeccuu Buaa

2. y= bo + b1X1 + bzX 2+ b3 X3+ b12 X1X 5 + b13X1X3 + b23X 2 X3+ b123X1X 2 X3
3. OmpenenuTh MNOrPEUIHOCTh HAWACHHBIX KOI(DPUIIMEHTOB PErPECCUH;

2
— 4. PaccuMTarh JUCHEPCHUIO CPEIHETO 3HAUCHHS OTKIMKA - S (Y) -
1)

5. C yuerom ymcna crerneneit cBooobl, koapduimenta CtpronenTa t u

JIOCTOBEPHOCTHU Ol (JJOBEpPUTENHLHON BEPOSITHOCTH) HAUTH JOBEPUTEIIbHBIN
uHTepBan no tabnure (XI.12) B cooTBeTCcTBUY;



6.

[IpoBepuTh 3HaUNMOCTB KO3 (HDUITUECHTOB pErpeccu;

7. 3amnucarb OKOHYATEJIHHBIN BU/[ YpaBHCHUA Oe3 yuc€ra HE3HAYUMBbIX
KO3 PHUIIHEHTOB.
Ta6auna X1.12. Snauenus roahpuyuenmos Cmorodenma (t-kpumepitil)
Hecric HEGI: JlorepurennHasi BePOATHOCTh
ficand 0,50 0% | 09 098 | 099

2 1,00 6,31 12,71 81,82 63,66

3 0,82 2,92 4,30 6,96 9,92

4 0,77 2,35 3,18 4,54 5,84

« b 0,74 2,13 2,78 3,75 4,60

6 0,73 2,01 2,57 3 65 4,03

7 0.72 1,94 2,45 3,14 3,71

8 0,71 1,90 2,36 2,97 3,50

9 0,71 1,86 2,31 2. 190 3,36

10 0,70 1,84 2,26 2,76 3.25

15 0,69 1,76 2,14 2,60 2 98

20 0,69 1,73 9 ,09 2,53 2,86

30 0,68 1,70 2,()4 2,46 2,76

60 0,68 1,67 2,00 2,39 2 66

120 0,68 1,66 1,98 2,36 2,62

oo 0,67 1,65 1,96 2,33 2,0%

BbIXOJI BBIXOJ BBIXOJ
1 Bap 2 Bap 3 Bap

N yl yll yll N yl yll yll | N yl yll yll
1 23 35 36 1] 21 32 33 1] 24 33| 39
2 72 76 82 2| 71 75 83 2| 73 74| 85
3 63 65 79 3| 65 65 75 3| 64 63| 82
4 127 | 106 132 41 125| 126 | 130 4| 128 | 104 | 135
5 65 38 43 5| 66 36 42 5/ 66 36| 46
6 110 102 115 6| 108 105 111 6| 111 100 | 118
7 78 83 109 7| 77 83| 109 7] 79 81| 112
8 156 | 165 160 8| 156 | 166 | 159 8| 157 | 163| 163

3ananme 2. Vcnonb3ys METOA KpPYTOrO BOCXOXKACHHUS (HAMCKOPEHIIMH CHYCK), BBIOJIHHUTH
ONTUMH3ALMIO 11€J€BOM (PYHKIIMHU B BUJI€ YPABHEHHUS PETPECCHH, MTOJyYEHHOTO B IIpUMepe Tocie
CTaTUCTHUYECKONW 0OpabOTKU pe3yJlbTaTOB MOJHOTO (PaKTOPHOTO HKCIEPUMEHTA. Y CIIOBHS ONTHU-
MU3aLUY IPEICTaBIeHbI B Ta0. 1.



Tabmuma 1

Hcxoanble JaHHBIE 118 ONTHMH3AIHA

OrpaHH4eHUA Tun 3a1aun
Bapuant daxTop X; ®akTtop X, Llenepas
yHKIIHA y
1 1.0<x;=4.0 25<x,<8.5 y—max | Kpyroe BocXoXeHHE
2 2.5<x =35 1.5<x,=3,0 y=8.0 KpyToe BocxoxkIeHHE
3 025<x,<1.0 1.5<x;<25 y=1.0 Kpytoe BocxoxaeHue
4 0.25=<x;=1.0 1.55x=25 y=3.2 Hawuckopeiimmii ciryck
5 110=x,=120 | 5.0=x,=25.0 vy =40 Hamnckopefimuii ciyck
6 100=x;=350| 340=x,=40,0 | y—max | Kpyroe BocxoxIcHHE
7 10.0=x,=35.0/ 30.0=x,=100,0 | »=75.0 KpyToe BocXox/IeHHE
8 00=x=750| 1.0=x=15.0 | y=180.0 | KpyToe BOCXOK/ICHHE

3anganme 3. Ilyctp B pe3ynbraTe MOJHOTO (PAKTOPHOTO SKCIEPUMEHTA MOJYYCHO aJeKBAaTHOE
ypaBHeHHe perpeccun y=35,6+1,95X1-1,35X2, rme y-BeIXxon mnpoaykTra peakmuu; X1-
Temmneparypa; XZ2-KOHILEHTpauusi peareHta. JlomycTMM, 4YTO OrpaHMYEHHUS Ha BIHSIOIINE
dakropsr umeroT Bu 30< x1<120; 10%=<x2<70%. OnTuMu3npoBaTh MPOLECC METOJOM KPYTOTO
BOCXOK/ICHUS.

3aganue 4. ONTUMU3HPOBATH BBIXOJ MNPOAYKTAa PEAKIHH METOJOM KPYTOTO BOCXOXKICHUS.
Hcnonb3ys METOJ HAWCKOpPEHIIEro CIHycka, HalTH ONTHMAalbHbIE YCIOBHS IPOBEICHUS
npolecca OKUCJIEHUs JTUJIEHAa B alleTalbJeruj, OOecleYMBaIOIe MHHUMAJIBHBIA BBIXOJ
NO0OOYHBIX MPOAYKTOB, €CJIM U3BECTHO, YTO HaHOOJIbIlIee BIMSHNE Ha PEAKIIMIO OKA3bIBAET BPEMs
KoHTakTa, KoHeHTpamms HCl B karanmsaropHoMm pactBope. JlOMyCTHMBIE HHTEPBAJBI
BappupoBaHus: BpemMeHH koHTakTa 0,1-2 c; xonuentpamuu HCl 5-20 % wmacc. KoopauHaTs
UCXOAHOU Touku: Bpems koHTakTa 0,8 c; konnenrpanus HCl —7 % macc.

3aganme 5. M3ywaercs 3aBuUcUMOCTb HampspkeHus npu yanuHeHuun 300% (Y) pesuHBl OT
comepxanusi cepbl (x1) m canrokiopa (x2). HeoOxonumo HalTH TakoW COCTaB PE3UHBI, MPHU
KOTOpOM HanpsbkeHus npu yminHeHuu Ha 300% MakcumanbHbl. lcnonb3oBaTh CHUMILIEKC-
MeTo[. LleHTpy mi1aHa cOOTBETCTBYIOT CIIEAYIONIME 3HAYCHHS BXOASAIMINX (PaKTOPOB:
75x1=1,9 Bec.u.,x2= 0,5 Bec.u. lllar BapprupoBanus: Ax1=0,6 Bec.u., Ax2=0,5 Bec.u.



7. OueHOYHbIE CPe/ICTBA MPOBeAeHHUs IPOMEKYTOUHOM aTTecTaluu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHBIE CpeCcTBa

KOMIICTCHIIN

OIIK- 2 — cnocoOHOCTBLIO AEMOHCTPHUPOBATH 0a3zoBble 3HAHHS B 00J1aCTH €CTECTBCHHOHAYYHBIX JIUCHUIIMH, TOTOBHOCTBIO BBLIABJIATH
€CTCCTBCHHOHAYYHYI0 CYIIHOCTD HpOﬁ.]IEM, BO3JHHKAKOIIUX B Xo0/1€ HpO(l)eCCHOHaJIBHOﬁ ACATCJIbHOCTH; NMPUMECHATH JIA HX PaspeliCcHUA
OCHOBHBIC 3aKOHBbI €CTCCTBO3HAHHUHA, METOJAbl MATCMATHYECCKOI0o aHAJIM3a U MOACJIHMPOBAHHUA, TCOPETHYECCKOI0 M IKCHCPHUMEHTAJIBHOIO
HCCJICT0OBaAHUA

3HaTh -OCHOBHBIE OIIPEJICIICHUS M TOHATHUS Teopemuueckue 80npocwi 0Jisk NOO2OMOBKU K 3a4emy:
0a30BbIX 3HAHHUW B 00JIACTH 1.Posb HayKu B HAYYHO-TEXHUYECKOM MPOTPecce
€CTECTBEHHOHAYYHBIX JUCLUILINH 2.0OcHOBBI MeTO/1a 00OOIIEHHBIX IEPEMEHHBIX
€CTECTBEHHOHAYUHYIO CYIIHOCTb 3.Iomy4enre 0000IICHHBIX TIEPEMEHHBIX U3 MAaTeMATHUCCKON (POPMYITUPOBKH 33/1aur
IpOOJIeM, BOHUKAIOIINX B XOJIE 4.Tlomy4yeHne 0000ITIEHHBIX TIEPEMEHHBIX Ha OCHOBE aHAIM3a Pa3MEPHOCTEH

npodeccnoHanbHON 1eSATENbHOCTH;
MIPUMEHSATD JIJISl UX pa3perieHus
OCHOBHBIE 3aKOHBI €CT€CTBO3HAHUS

5. Ucnonk3oBanne 0000IIEHHBIX TIEPEMEHHBIX B HAYYHBIX UCCIIEIOBAHUSIX
6. MonenpoBaH#e TEXHUUECKUX YCTPOMCTB U MPOLIECCOB

7. O61we cBe/IeHNs O MOTPEIIHOCTSX SKCIIEPUMEHTA

8. Ilokazareny TOYHOCTH Pe3yIIBTaTOB SKCIIEPHMEHTA

9. OneHKa NOrperHOCTY NPSIMBIX N3MEPEHUI

10. OtieHKa MOrPEIHOCTYH OTPE/IETICHUST BEMYMH (PYHKITMIHA

11. OOparnast 3a1a4a TEOPUH SKCTIEPUMEHTATIBHBIX TOTPEITHOCTEN

12. Onpenienenye HaMBBITOIHENIINX YCIIOBUH SKCIIEPUMEHTA

13. TlonsATHE O METO/IE AHAIOTHIA U BU/IbI aHAJIOTUI, MCTIOJIb3YEMBIX B HAYYHBIX UCCIICIOBAHUSIX
14. DnexTpoTernoBas aHAIOTHs

15. AHanorus MexITy MporeccamMmy TETUIOOTIaY K MacCOOTIauu

16. AHanm3 TOCTOBEPHOCTY NOJTYYEHHBIX PE3Y/IbTATOB SKCIIEPUMEHTOB

17. Maremarudeckast 00paboTKa pe3yIbTaToOB SKCIIEPUMEHTa

18. I'padmaeckuii aHaM3 pe3ysIbTaTOB SKCIIEPUMEHTA. .

19. Cratuctryeckie runotesbl U MX MPOBEpKa




CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

20. JIncriepCHOHHBINA U PErPECCUOHHBIN aHATU3bI

21.OcHOBHBIE MOHATHS ¥ BUIbI IVIAHOB SKCIIEPUMEHTOB.

22. PaiimoHabHOE IJIaHUPOBAHUE

23. TlonHbIi ¥ IPOOHBIH (haKTOPHBIE SKCTIEPUMEHTBI

24. Meroauka 00pabOTKH JaHHBIX MHOTO()aKTOPHOTO SKCIIEPUMEHTA

25. [InanupoBaHue FKCTPEMATIBbHBIX SKCIIEPUMEHTOB

26. Bujipl, METOIBI U CPEICTBA M3MEPEHUIM

27. MeTpomnornuecKie XapakTepUCTHKA CPEJICTB M3MEPEHUI

28. OCHOBHBIE CITOCOOBI ¥ CPEICTBA U3MEPEHHS JaBIICHUSI.

29. XXukocTHBIE MAHOMETPHI U JiehOpMAIFIOHHBIC TIPHOOPHI JTABJICHUS

30. ITpubopsb! mis M3MepeHus BaKyyma U TpeOOBaHHUS K CHCTEMaM W3MEPEHHS JaBIICHHS U BaKyyMa,
31. OcHoBHbIE CLIOCOOBI U3MEPEHUSI TEMIIEPATYPhI

32. M3mepeHue TeMiieparypbl T C IIOMOIIBIO ITMPOMETPOB M3ITy4YEHUS.

33. CpezcrBa u3MepeHust TeEMITEpaTypbl KOHTAKTHBIM CIIOCOOOM

34. TernoBU30pbI, aHAITH3 TETUIOBH3UOHHBIX UCCIIEOBAHMIA

35. IIneBMOMETpHYECKHI METOJT U3MEPEHHS CKOPOCTEHN TIOTOKA

36. TepmoaHeMOMETPUUECKUIT METOJ] I3MEPEHHSI CKOPOCTEH ITOTOKA

37. CriocoObI M3MEpEHHs PacxXoia KUAKOCTH U ra3a

38. Merofpl I3MepeHust U TATYUKH TeIIOBBIX TOTOKOB.

39. I'pamieHTHBII METO/] I3MEPEHNS TEIJIOBBIX TOTOKOB

40. Pa3nenpHOE M3MEPEHNE COCTABIISIFOLIMX TEILIOBOTO TIOTOKA

41.0OcHOBHBIE METOIbI AHATN3A [A30BbIX CMECEH

42.Ha3HaueHue 1 coCTaB CHUCTEM aBTOMATHU3AIIMK SKCIIEPUMEHTATIbHBIX UCCIIEI0BAHUH.
43. I3MepUTeNTbHO-BBIMUACITUTEBLHBIE KOMILUIEKCHI

44. Merozionoruyeckoe, MarTeMaTH4ecKoe 1 IPOrpaMMHOE 0OeCTIeyeHne CHCTEM aBTOMATH3AIH
AKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUIA

YMmeTn

- 00BSCHATH TUITUYHBIE MOJIENTM 3a7a4 B
obmactu

Temnmoduznyeckoro SKCIepuMeHTa.
PacnoznaBats 2 pexTuBHOE penieHne

IIpoBecTu pacueTHOE UCCIIEI0BAHUE U CINIAHUPOBATH SKCIIEPUMEHT:

[Tpumep: 1. daxTHueckoe TEMJIONOTPEOIEHNEe CHCTEMOI TopsYero BOJOCHA0XKEHUS
JKUJIOTO 3[1aHUs, BBIABICHHOE II0 PE3YyJbTaTaM WHCTPYMEHTAIbHOIO HHEProayaura,
cocrapnser 120 kBr. Ouenure mnoTeHUMan HHEProcOEpeKEHUsl, €CIM PpPacuyeTHOe




CTpyKTypHBI

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeaCcTBa
KOMITETCHIIUH
oT Hed(pPeKTUBHOTO. KOJIMYECTBO TMOTpeOUTENed ropsiueid Boabl paBHO m = 100 uenoBek. TemmepaTypa

ropsiuet Boasl 55 °C. TemrepaTypa X0JOAHONW BO-IOMPOBOAHOM BOJbI B OTONMUTEIbHBIM
nepuon 5°C, B netnuii 15 °C.
[TopsiioK BBIMIOJIHEHUS:
- OmpenenuTh CpeJHECYTOUHBIM pacxoj] TEIUIOTHl HA ropsiyee BOJOCHAOXKEHUE B OTO-
MATEJIbHBIN NEPUOI.
- OnpenenuTs HArpy3Ky Ha ropsiuee BOJAOCHAOKEHHE B OTOMUTEIbHBIA IEPUO.
- OnpenenuTs CPETHIO0 32 OTONUTENbHBIN EPUOJT HATPY3KY.

Omnpenenutb pPacuyeTHYHd MaKCUMAJbHYIO TEIUIOBYIO HAarpy3ky Ha ropsuee
BOJIOCHA0KEHUE.
- OnpenenuTth MOTEHIMAN YHEProcOepeKeHusl Kak pa3HOCTh (PaKTUUECKOM M pacyeTHOMN
TEIJIOBBIX HArPy30K.
2. Omnpenenutb 3KOHOMHUIO TEIJIOBOM SHEPIMM IMPU HAHECEHUM H30JIALIMM Ha Mapo-
npoBoa nuamerpom 108x%4 mmmuoit 10 M, paGoTaromuii HEMPEpHIBHO B TE€YEHHE TOJa.
Temneparypa ternonocurens 150 °C. [TaponpoBoa mpoioKeH B TOMEIIEHUH, B KOTOPOM
temriepatypa +25 °C U CKOpOCTh MOTOKa Bo3ayxa w = 2 wm/c. ToimuHa H30JAIUU
o0ecrieunBaeT TeMIeparypy Ha ee nosepxHoctu 35 °C.
[TopsimoK BBIMOJIHEHUS:
- OnpenenuTh CyMMapHbIF KOG (GUIIMEHT TEIUIO0TIa4H OT TPyOOIpoBoaa K HAPYKHOMY
BO3yXY.
- OnpeaenuTs NOTEPH TEIJIOTH HEU30JIUPOBAHHBIM TPYOOIIPOBOIOM.
- OnpeaenuTs NOTEPH TEIIOTHI U30JIMPOBAHHBIM TPYOOIIPOBOIOM.

Onpenenutb 5SKOHOMHIO TEIJIOBOW SHEPrMM KaK pPa3HULY MEXYy MOTepsSMU
HEU30JIMPOBAHHOTO U U30JMPOBAHHOTO TPYOOIpOBO/Ia.

Bnaners -Crioco0amMu JEMOHCTPAIMH YMEHUS [Tpumep: Cobpare nHPOpPMAIIHIO 1 BBITIOJHUATD 3a/IaHHE:

BJIaJIeTh COOPOM MHPOPMALIUU U
aHaJIN3a UCXOHBIX JAHHBIX JIJIS
MIPOEKTUPOBAHUS U IJITAHUPOBAHUS
TETI0()N3NIECKOT0 SKCIIEPUMEHTA

1. [TonTBEpAUTH FKCIIEPUMEHTAIBLHBIM ITYTEM pacueTHbIE 3aBUCUMOCTH TEINI000MEHa
YeJI0BEKAa B 3aMKHYTBIX TOMEIICHUAX

2. UICIIOJIB3YEMOE OBOPY IOBAHUE




CTpyKTypHBI
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

1. Tepmomerp [Uis HW3MEPEHHUs TEMIIEPATyphl OKPYXKAIOIIETO BO3JIyXa B
MTOMEIIICHUH.

2. MemuuuHCKH TEPMOMETp Il HM3MEPEHHS TEMIIepaTypbl YeJIOBEYECKOTO
OpraHusMa.

3. Tlcuxpomerp sl M3MEPEHHS OTHOCHUTEIBHOW BIQXKHOCTH OKPYXKAFOIIETO
BO3/yXa.

4. HamonbHbIE BECHI JIs1 U3MEPEHUSI MAaCChl YEJI0BEKA.

5. Pynerka st uamMepeHus OnpeeseHns pOCTa YeJI0BEKa.

3. [IOPAJOK BBIITOJIHEHW A PABOTbI

1. [IpousBecTr U3MEPEHUS MaCcChl M POCTA YIaCTHUKA IKCIICPHUMEHTA.

2. V3Meputh MEIUIMHCKHUM TEPMOMETPOM TEMIIEPaTypy OpPraHM3Ma y4acTHUKA
IKCIIEPUMECHTA.

3. OmnpenenuTs mapaMeTpbl OKPYXAaloliel Ccpeapl B IMOMEIICHUH, H3MEPUB
TEMIIEPATYPY ¥ OTHOCUTEIHHYIO BIQYKHOCTh BO3/yXa B IIOMEIICHHUH.

2. Baectu pe3ynbTaThl U3MEPEHH B KypHaI HaOmoaeHui (Tabnuma 1).

Tabnuna 1
Kypnan Habmronenuit
ITokazarenu 3HaueHUs
Macca Tena yenoBeka M, Kr
DU3NOJ0rHIECKHE Pocrt tena genoseka 11, m
apaMeTpbl TemnepaTypa NOBEpXHOCTH Tesa

yesoBeka t, °C

TemnepaTypa Bo3ayxa B IOMEIIEHUN ty,
°C
BraxxHocTh BO31yXa B MOMEIIEHUH, %
4. ObPABOTKA PE3VJIbTATOB
1. OHpe)IeJ'II/ITI) IIomajab NOBEPXHOCTH TEJIA YHACTHHUKA OKCIICPUMCEHTA, Mz:
S = 0’203 . M0,4—25 . H0'725, (1)
rae S - IIomaab MMOBEPXHOCTH TEJIa YUACTHHUKA SKCIICPUMEHTA, MZ;
M — macca Tena Y4aCTHHKA SKCIICPUMCHTA, KT,

[Tapametpsl
MUKPOKJIMMATa




CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

[T — poct Tena yqyacTHUKA SKCIIEPHUMEHTA, M.
2.0mpenenuTh CPEeAHIOI TEMIIEPATyPy OKPYXKAIOIIUX BHYTPEHHUX MMOBEPXHOCTEH
nomemenwust, °C:
t. = 27,7—-0,507 - t, (2)
rje t, — TeMreparypa Bo3ayxa B nmomenieHuu, °C.
3.0npenenuTh MOTEpU TeIla MU3JIydeHHEM [0 3MIIMPUYECKON (opmyiie
Burre, Bt:
Qnsn =65-S- (tn - tc)v (3)
re S — IIOMA b MOBEPXHOCTH TENa YIACTHHKA SKCIICPHMEHTA, M;
t, — TemnepaTypa oBepxXHOCTH Tena, °C;
t. — cpenHss TeMIleparypa OKpYXKaloIUX BHYTPEHHUX I[OBEPXHOCTEH MOMEILEHHUs,
°C.
4. OnpenenuTh MOTEPH TeEIJIa YEIOBEUYECKUM OPraHU3MOM KOHBEKIIMEH I10
sMmnupuueckoit popmyie Burre, Bt:
Quons = 7+ (0,5 + UO'S) S (b — ty), 4)
I7le U — CKOPOCTh JIBWXKEHMS BO3yXa Ul MPAKTUYECKH HEMOJBHUKHOTO BO3]lyXa, 3TO
3HAa4YeHHE MOKHO NPHUHATH paBHBIM 0,05 m/c, ais sxuibix momernenuit — 0,15 — 0,25 m/c;
t, — TemnepaTypa noBepxHOCTH Tena, °C;
t, — TeMmreparypa Bo3yxa B nomeuenuu, °C.
5. Onpenenuts NOTEPU TEILIa OPraHU3MOM YellOBeKa 3a CUeT UcnapeHus, BT:
Qucnap =r-W, (5)
rie r — Ko3pQUIUeHT CKpbITON TemI0Thl napoodpazoBanus, v = 2,450 xkJx/T;
W — xonnuecTBO HcTIapsItOIIeics BIIary, r/c.

[0,6+a-(t;—10)?%]
W="=——— (6)
rre a — Kod(pHUIMEHT, ONpeaesiseMblid B 3aBUCUMOCTH OT TEMIIEpaTyphl BO3ayXa

(Tabmuna 2):
Tabmuma 2
3aBucuMocTh K03 (DUITMEHTa a OT TeMIIepaTyphl BO3AyXa
| Temneparypa, °C | 18 | 20 | 22 | 24 | 26 | 28 \




CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

| Koopdurmenra [ 0,0022 [ 0,0024 [0,0027 [0,0031 |0,0035 |0,0040 |
6. Jna cpaBHeHHMs NOIYYEHHBIX pe3yJIbTaTOB pAacCUUTaTh IIOTEPU TeEIIa
KOHBEKI[MEH U TEeIUIOBBIM U3JI€UEHHEM 110 (opMysiaM TeIIoMaccooOMeHa
7. OnpenenuTs CyMMapHble IOTEPH TEIlIa U3JIy4eHUEM U KOHBeKIHeld. CpaBHUTH
HOJy4eHHOE 3HaYCHHME BBIAEICHUN TeIJa U BJIard B 3aBUCUMOCTH OT CTENEHHU TSDKECTH
TpyZJa ¢ TaOJUYHBIMU 3HaYeHUSIMU (TIpritockeHue 1). CaenaTh BBIBOJBI.

IIK — 4 cnoco0HOCTHI0O K TNPOBEIEHHI0 IKCIEPUMEHT

OB N0 32JaHHOW MeToAuKe, 00pad0TKe W AHAJM3Y IMOJYYEHHBIX Pe3yJbTATOB €

NMPUBJCYCHHUEM COOTBETCTBYIOIIEI0O MATEMATHYCCKOI0 allnapara

3HaTe

-OCHOBHBIC METO/IbI TTPOBEACHUS
HKCHEPUMEHTOB 110 33/1aHHON METOAMKE,
00paboTKe M aHAIN3Y MOITy4YEeHHBIX
pe3yabTaTOB C IPUBJICUEHUEM
COOTBETCTBYIOIIETO MATEMATHYECKOTO
anmnapara, ONTUMH3aluu 00beMa
MIPOBOJIUMBIX SKCIIEPUMEHTOB

Teopemuueckue 6onpocwl 0Jisk NOO20MOBKU K 3a4emy:

1.Ponb Hayku B Hay4yHO-TEXHUYECKOM IIporpecce

2.0cHOBBI MeTO/1a 0000IIEHHBIX TIEPEMEHHBIX

3.Iomyyenne 0000IIEHHBIX TIEPEMEHHBIX M3 MAaTEMaTHYECKON ()OPMYITMPOBKH 3314491
4 Ilomydenne 0O0OIIEHHBIX MTEPEMEHHBIX Ha OCHOBE aHATIM3a pa3MEpHOCTEN

5. Ucnionb3oBaHne 0000IIEHHBIX EPEMEHHBIX B HAYYHBIX MCCIIEIOBAHUSX

6. MonenpoBaHye TEXHUUECKUX YCTPOUCTB U IPOLIECCOB

7. O01me cBeIeHNsI O OrPELLIHOCTSIX SKCIIEpHUMEHTa

8. Ilokazareny TOYHOCTH Pe3yIIBTaTOB SKCIIEPHMEHTA

9. OrieHKa MorperHoCcTy NPsIMbIX N3MEPEHHI

10. OreHKa MOrpenTHOCTH ONPEIETICHHUsI BEMYHH (PYHKITHIA

11. O6patHast 3a1a4a TEOPUH IKCHIEPUMEHTATBHBIX MOTPEITHOCTEN

12. OnpernieneHne HaUBBITOAHENIINX YCIIOBHI SKCIIEPUMEHTA

13. TTonsTHE O METO/IE AHAJIOTHI 1 BUJIbI aHATIOTHI, MCTIONb3YEMbIX B HAYUHBIX UCCIIEIOBAHUSX
14. DnekTpoTernioBasi aHaIOTHSI

15. AHanorus MeKy MpoLeccaMy TEIIO0TIauM K MacCOOTIaul

16. AHanm3 JOCTOBEPHOCTY MOTYYEHHBIX PE3YIILTATOB SKCIIEPUMEHTOB

17. Maremaruueckast 00paboTKa pe3y/IbTaToB SKCIIEpUMEHTA

18. I'padrrueckuii aHAM3 Pe3yIIbTaTOB SKCIIEPUMEHTA. ..

19. CratucTiyeckue runotesbl ¥ X MPOBEPKa




CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

20. JIncriepCHOHHBINA U PErPECCUOHHBIN aHATU3bI

21.OcHOBHBIE MOHATHS ¥ BUIbI IVIAHOB SKCIIEPUMEHTOB.

22. PaiimoHabHOE IJIaHUPOBAHUE

23. TlonHbIi ¥ IPOOHBIH (haKTOPHBIE SKCTIEPUMEHTBI

24. Meroauka 00pabOTKH JaHHBIX MHOTO()aKTOPHOTO SKCIIEPUMEHTA

25. ITnannpoBaHme SKCTPEMATLHBIX SKCIICPUMEHTOB

26. Bujipl, METOIBI U CPEICTBA M3MEPEHUIM

27. MeTpomnornuecKie XapakTepUCTHKA CPEJICTB M3MEPEHUI

28. OCHOBHBIE CITOCOOBI ¥ CPEICTBA U3MEPEHHS JaBIICHUSI.

29. XXukocTHBIE MAHOMETPHI U JiehOpMAIFIOHHBIC TIPHOOPHI JTABJICHUS

30. [Tpubops! w1 u3MepeHns Bakyyma 1 TpeOOBaHUS K CHCTEMaM W3MEPEHHS JABIICHHS U BAKyyMa,
31. OcHoBHbIE CLIOCOOBI U3MEPEHUSI TEMIIEPATYPhI

32. M3mepeHue TeMiieparypbl T C IIOMOIIBIO ITMPOMETPOB M3ITy4YEHUS.

33. CpezcrBa u3MepeHust TeEMITEpaTypbl KOHTAKTHBIM CIIOCOOOM

34. TernoBU30pbI, aHAITH3 TETUIOBM3UOHHBIX UCCIIEOBAHMIA

35. IIneBMOMETpHYECKHI METOJT U3MEPEHHS CKOPOCTEHN TIOTOKA

36. TepmoaHeMOMETPUUECKUIT METOJ] I3MEPEHHSI CKOPOCTEH ITOTOKA

37. CriocoObI M3MEpEHHs PacxXoia KUAKOCTH U ra3a

38. Merofpl I3MepeHust U TATYUKH TeIIOBBIX TOTOKOB.

39. I'pamieHTHBII METO/] M3MEPEHU S TEIJIOBBIX TOTOKOB

40. Pa3nenpHOE M3MEPEHNE COCTABIISIFOLIMX TEILIOBOTO TIOTOKA

41.0OcHOBHBIE METOIbI AHATN3A [A30BbIX CMECEH

42 HazHaueHue 1 COCTaB CUCTEM aBTOMATH3AIMH SKCIIEPUMEHTATTBHBIX UCCIIEIOBAHUIA.
43. I3MepHUTeNTbHO-BBIYUACITUTENLHBIE KOMILUIEKCHI

44. Mertoz1010ruyeckoe, MaTeMaTH4ecKoe U IPOrpaMMHOE 00eCTIeyeHNe CHCTEM aBTOMATHU3ALH
AKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUIA

YMmeTn

- OPraHU30BbIBATh KCIIEPUMEHT,
TIOJIB30BAThCS AINMapPaTHBIMH
ycTpoiicTBamu, 00pabaThIBaTh
MTOJTYYECHHBIC PE3YIIbTATHI

HpHMep BBITIOJIHCHUS MPAKTUYCCKOIO 3aJaHUs:

IIPOBECTH SKCIIEPUMEHTAILHOE MCCIIE0BAHUE MTPOIIECCOB I'MPOTa30lMHAMHKH Ha JIAOOPATOPHBIX CTEHIaxX
Kagenpor:

1. Onpenennue Haropa HEHTPOOSKHOTO Hacoca.

2. IlocTpoeHue JIMHIH Tbe30METPHUYECKOTO JaBIICHUSL.




CTpyKTypHBI

3JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIe CpeIcTBa
KOMIICTCHIINHN
- 06Cy>K JIaTh PE3yJbTaThl 3. Usmepenue naBiaeHUs )KUIKOCTEH U Ta30B.
YKCIIEPHMEHTOB, [UIAHHPOBAT 4. 3mepeHue pacxo/ia )KUAKOCTSH U rasos.
5. OmpeneneHue MOTEPh MO UIUHE BSI3KOH HKHUIKOCTH.
OKCIICPUMCHT 6.0 o
. OnpezneneHne MECTHBIX MTOTEPh BA3KOU JKAIKOCTH.
- OOBSICHSTD, BBISBIISTH U CTPOUTD 7. ViccnenoBanuye moJieit be30MeTPHYECKOTO JABICHUS IPH CTPYHHOM ¥ KAHATLHOM JBMKEHHH Ia3a.
TUIIOTE3HI 110 pe3yJibTaTaM 8. Ompenenenue cBOMCTB CBOOOTHBIX (HEOTPAHUICHHBIX) TYPOYICHTHBIX CTPYH.
AKCIIEPUMEHTOB, IPUHUMATH PEIICHUS 9.MccnenoBanue 3aKOHOMEPHOCTEH CTpyHHOTO mpubdopa.
10 COBCPHICHCTBOBAHUIO
3KCHCpHMeHTaHBHOﬁ YCTaHOBKI/I
BJ'IaI[eTB -OCHOBHBIMH METOJaMH 06pa6OTKI/I 38.,HaHLI HNCXOOHBIC JaHHBIC OKCIICpUMCHTA. BrinomHuTh pacucT, O606IJ_ICHI/IC
pe3y.HI)TaTOB BKCHepHMCHTaJII)HBIX BKCHepI/IMeHTaJH)HBIX JTAaHHBIX nu HOHy‘IeHI/Ie 3aBI/ICI/IMOCTeﬁ C HpI/IMeHCHI/IeM
I/ICCJ'ICI[OBaHI/Iﬁ COOTBCTCTBYIOIICT'O MATCMATUYCCKOI'0 arapara.
[Ipumep:
[MonroroBuTh TabmMHIE «OKypHaNM HaOMOACHN U «Pe3ymbTaThl pacCueTOB IO OMBITHBIM TaHHBIM.
Tabmuma 1
’Kypnan HaO R0 IeHMIA
Ne [Ipe30MeTpuueckoe 1aBaeHue
[ToaHOE IaBlIEHHE B CEUEHHSIX
/11 B CEUEHHUSIX
1 2 1 2
Ilo
. Ilo Ilo Ilo
IEM Bopy’ ITa npubopy, ITa mpubopy, ITa pubopy, Ila
or A MM BOJ. CT. MM BOJI. CT. MM BOJI. CT.
1
2
3
4
Temneparypa Bo3ayxa B nadopatopuu, °C
Tabmuma 2
PesynbTaThl pacueToB IO ONBITHBIM JaHHBIM
CkopocTHOe
Iorepu Koado. Koapd. | Pacxo Kpurepnn
Ne | maBieHwme B p b b A
i | ceuenmsx | A@BICHWS, | CONPOTHBICHHS, | CKOPOCTH, Bo3z§’yxa, iinepa | Peiirombaca | 2t
1 | > Ia ¢ ] M/c Eu Re




CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Mnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeaCcTBa

A~ WD

2. V3MepeHHbIe 3HAUEHHS TIeperaia JaBieHus (MM BOJI. CT.) mepeBect B eanHuibl cuctembl CU (I1a).
3. Beruucnuth CKOPOCTHBIC JABJICHUSA B CCUCHUAX 1u2 JUTA KaXXJA0T0 3aMepa:

Plcx = Pll’IOJlH - le,es;

PZCK = PZIIOJ[H - P2nbe3
4. BbruuciuTh NOTepH AABICHHS

PI'IOT = PlHOJ'lH - P2n0m-[
5. Borauciuts K03 GUIHESHT THAPABIMICCKOTO COMPOTHBICHUS

6. PaccunTath MIOTHOCTH BO3yXa IIPU TEMIIEpaType

—129T°—129 273
Pe = He7 o = Mot

7. U3 ypaBuenusi (11) onpenennts k03QHUIMEHT CKOPOCTH

(&) vV P2c1<

\/Z(PIHOJ'IH_PZI'H:QS) \/Pll'lOJlH - P2m,e3
Ps

8. Haiit cpenHee 3HaueHHE KOG GUIHEHTa CKOPOCTH
n
i1 ¢
n

o=
rzie N — 4uCio 3HAYEHUN ;.
Tax xak k03(GHULIUEHT CKATUS CTPYH € =~ I, MOXKHO IIPHHSATD
o=0
rne {f — ko3 duiment pacxoaa.
9. OmnpenennTh 00BEMHBIE PACXOJIBI BO3YXa, BEITEKAIOIIETO U3 COILIA
Z(Plnom-r - P2n5e3)
Ps

rze fo = 0,785d? = 0,000314 M2 — oAb BHIXOJHOTO CEYEHMS COTLIA.
10. OnpenenuTh ASHCTBUTENBHYIO CKOPOCTH JUIsl KaXKAOTO OIbITa N3 YpaBHEHHUs pacxona (12):

V=p@f,




CTpyKTypHBI
JIEMEHT

[Mnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeaCcTBa

|4

KOMIICTCHIIN U

(J)z ==

fo
11. Beraucnuts uncia nmonobus Ditnepa EU u Petinonsaca Re. Eciu xputepuit PeiitHonmsaca Mensercs,
a KpuTepuil Jiyiepa ocTaeTcsl MOCTOSHHBIM, TO HACTYIAET PEXHM aBTOMOJIEIBHOCTH, T.€. CTPYS CO3/aeT
NOA0OHBIE SMIOPBI CKOPOCTEH ISl IOTIEPEUHBIX CEYSHUH MOTOKA.

P, 1ck P, 2cK

Eu=——7—
Ppw;

UYucio nogodus Diinepa yka3bBaeT HA OTHOIICHNUE N3MEHEHHS AAaBJICHHS K yIBOCHHOMY CKOPOCTHOMY

JIaBJIEHUIO.
w,d

Re = —
v

rae d — quamerp coruta, d = 0,02 M.
v — K09 GHIMEHT KHHEMATIYECKOH BA3KOCTH BO3IyXa, v = 15,110,

12. Pe3ynbTaThl pacueToB 3aHECTH B Ta0II. 2.
13. Ilo pe3ynbrataM pacdyeTOB IOCTPOHUTh TIpaduyeckyro 3aBUCUMOCTE V = f(Pyy), a Takke

3aBucUMocTh Eu = f(Re).
14. B BbIBOJAX yKa3aTh:
— KakuM 00pa3oM 3aBHCAT MOTEPH JABJICHUS OT Pacxojia XKHIKOCTH (Ta3a);
— KakoBa BeJIHuuHa K03 duineHTa;
— HaOJIFO1aeTCs JIM ABTOMO/ICJIBHOCTh B PACCMaTPUBAEMOM JIHANa30HE PACXO/IOB;
— KaK 3aBHUCHUT PacX0/] JKUAKOCTH Yepe3 COILIO OT Mbe30METPHICCKOTO TABJICHUS MEePE]] COILIOM.




0. [Topsanok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIIUM, IOKA3ATeJIM U KPUTEPHHU
OlLlCHUBAHWS

[IpomexyTounas arrectanus Mo AUcHUIUIUHE «Termnodu3ndeckuii 3KCIepuMEHT
BKJIIOYAET TEOPETUUYECKHE BOIIPOCHI, IO3BOJSIOLUIME OLEHUTh YPOBEHb YCBOEHUS
OOy4arolUMUCS 3HAaHWM, MPU YCIOBUHU BBHINOJHEHHUS TEKYIIHUX MPAKTUYECKUX 3a/laHuM,
BBISIBIISIFOLIMX CTENEHb CHOPMUPOBAHHOCTH yYMEHHH W BIAZCHUHN, MPOBOIUTCS B (opme
3auyeTa U 3allUThl BHITOJTHEHHOW KOHTPOJIBHOM paboTHI.

3ayer 1Mo AAHHOW JMCUUIUIMHE IPOBOAUTCS B YCTHOM (hopme.

Iloka3aTeu M KpUTEPUH OLICHMBAHUSA 324eTAa:

— Ha OUEHKY «3a4TeHO0» — OOydaloluics JIEeMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMAaTUYeCKoe U TIyOOKOoe 3HaHue
yueOHOro Marepuaia, CBOOOIHO OINEPUPYET 3HAHUSIMH, YMEHUSIMH, NPUMEHSET UX B
CUTYalLUsIX MOBBIILIEHHON CI0XHOCTH.

— Ha OIICHKY «He 3aYTeHO0» — OOYYaroIIMiicsS TeMOHCTpUpYeT 3HaHus He Oosee 20%
TEOPETHYECKOTO MaTephalia, JOIMYCKaeT CYIIECTBEHHBbIC OIIMOKH, HE MOXET II0Ka3aTh
MHTEJUICKTYyaJIbHbIE HABBIKM PELICHUS IPOCTHIX 3a/1a4.

8 VYueOHO-MeToaMuYeckoe M HH(POPMAIMOHHOE o0ecreyeHne AUCUMTLTHHBI
(Moay.Jis)

a) OcHoBHasA JMTEpaTypa:

1. PsbumkxoBa, E. C. Teopus W TEXHHMKAa HHKXEHEPHOIO OSKCIIEPHUMEHTa : Yy4eOHO-
metoamueckoe nocodue / E. C. PsbunkoBa, M. FO. Psa6unkoB. - Maruuroropck : MI'TY,
2015. - 1 omektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1482.pdf&show=dcatalogues/1/
1124009/1482.pdf&view=true = - MakpooObekT. - TekcT : 3neKkTpoHHBIH. - CBencHHS
noctymabl Takke Ha CD-ROM.

2. Crenanos, I1. E. [InannpoBanune sxcniepuMenTa : yaeOHo-meroandeckoe mocoodue / I1. E.

CrenanoB. — MockBa : MUCHUC, 2017. — 22 c.— Tekct : anekTpoHHbIH / JlaHb :
ANEKTpOHHO-OnOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/108113  —
Pexxum goctyna: 1y aBTOpHU3. MOJIb30BaTeNeil.

0) lonoiHuTeIbHAS JINTEPATypa:
1. KoxkeBnukoB, H. M. JleMOHCTpaIliMOHHbIE AKCIEPUMEHTHI MO O0IIel (u3uke :

yuebnoe nocobue / H. M. KoxxeBHukoB. — 2-¢ usn., crep. — Cankr-IlerepOypr : Jlans,
2016. — 248 c. — ISBN 978-5-8114-2190-9. — Texkct : 3nekTpoHHbIH // JlaHb
aJIeKTpOHHO-OnOmoreynass cucrema. — URL: https://e.lanbook.com/book/72984  —

Pexxum nocTyna: 1y aBTOpHU3. MOJIb30BaTeNei.

2. O0paboTKa PKCTIEPUMEHTAIBHBIX AaHHBIX Ha DBM : yuebnuk / O.C. JloryHoBa,
I[LIO. Pomanos, E.A. Unbuna [u ap.]. — Mocka : UHOPA-M, 2019. — 326 c. —
(Beicmiee obpazoBaHue: bakanaBpwuar). —
www.dx.doi.org/10.12737/textbook_5aafbb5a99fb14.44742313. - ISBN 978-5-16-013461-
1. - Tekcr : anexktpounsiii. - URL: https://znanium.com/catalog/product/1025509 — Pexum
JOCTYMA: 10 MOATHUCKE.

3. JlykpsiHOB, C. WM. OCHOBBI MHXEHEPHOIO 3KclepuMeHTa: YdeOHoe mocolue /
JlykesinoB C.U., IlanoB A.H., BacunseB A.E. - Mocksa M1 PUOP, HUIl NTHOPA-M,
2019. - 99 c.: - (Briciiee obpazoBanue: bakanaspuar). - ISBN 978-5-369-01301-4. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1020699 — Pexxum moctyma: mo
TIOJIITHCKE.

B ) MeToanueckue ykazaHus:

1. OcHOBBI (PU3NUECKOrO SKCIEPUMEHTa M METPOJIOTUU : y4eOHO-METOIUYECKOe
noco6ue [ By3oB] / E. H. IToakomnaesa [u ap.] ; MarHUTOropckuii roc. TeXHUYECKUNA YH-T
uM. I'. 1. HocoBa. - Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - ISBN


https://magtu.informsystema.ru/uploader/fileUpload?name=1482.pdf&show=dcatalogues/1/1124009/1482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1482.pdf&show=dcatalogues/1/1124009/1482.pdf&view=true
https://e.lanbook.com/book/108113
https://e.lanbook.com/book/72984
https://znanium.com/catalog/product/1025509
https://znanium.com/catalog/product/1020699

978-5-9967-1657-9. - 3arm. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3920.pdf&show=dcatalogues/1/
1530491/3920.pdf&view=true - MakpooObekT. - TeKCcT : 3JeKTpOHHBINH. - CBeacHHS
noctymabl Takke Ha CD-ROM.

2. Jlorynoga, O. C. Teopus u npakTuka 00pabOTKH KCIIEPUMEHTATBHBIX JTaHHBIX HA
OBM : yuebnoe nmocobue / O. C. Jlorynosa, E. A. Uneuna, B. B. I[1aBnos ; MI'TVY, kad.
BTulIM. - Marauroropck, 2011. - 294 ¢ : wu;m, T1abnm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=366.pdf&show=dcatalogues/1/1
079145/366.pdf&view=true - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. - FIMeeTcst medaTHbIi
aHaJIor.

3. SuukoB, 1. M. MATLAB i CTyIeHTOB MH)KEHEPHBIX CIELUUAIBHOCTEH.
OcHoBsl : yueOHoe nmocooue / . M. SAuukos, M. B. 3apenuxuii ; MI'TY. - Marautoropck :
[MI'TV], 2017. - 135 C. : HIL., TaouI., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3267.pdf&show=dcatalogues/1/
1137287/3267.pdf&view=true - MakpooObekT. - Tekcr : anekTponHbIid. - ISBN 978-5-
9967-0931-1. - ImeeTcs meyaTHBINM aHAJIOT.

r) IlporpammHuoe obecnneuenune u UHTEepHEeT-pecypcebl:

Haumenosanue I10 No norosopa CpoK neicTBUS JIUIIEH3UU
CrannapTHbie
Microsoft Windows 7 I-1227 ot 08.10.2018 11.10.2021
Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno
7Zip CBo06oiHO 6eccpouHo
pacrpocTpaHsieMoe
FAR Manager CBo6oiHO 6eccpoyHO
pacrpocTpaHsieMoe
JlononHuTEIHHBIC
Microsoft Windows 10 Pro J1-1227 ot 8.10.2018 11.10.2021
1. ®enepanbHbI HHCTUTYT MpOMbIIITIEHHONH cobcTBeHHOCTH : cailt POCITIATEHTA
/ ®UIIC. — Mocksa : ®UIIC, 2009 — . — URL: http://wwwl.fips.ru/ (mata obpamieHus:
18.09.2020). — Pexum moctyma: cBoOOIHBIN. — TEKCT: 2IIEKTPOHHBIN.
2. Poccuiickmii wuHIekc HayyHoro mutupoBanus (PUHILI) : wnamuoHanpHas
oubnuorpaduueckas 6a3a JaHHBIX HAYYHOIO IUTHPOBAaHUS. — TEKCT: 3JIEKTPOHHBIA //
eLIBRARY.RU : nayunas snextpoHHas 6ubnuoreka : caiit. — Mocksa, 2000 — . — URL:

https://elibrary.ru/project_risc.asp (mata oopamienus: 18.09.2020). — Pexxum pocrtyma: s
3apCrucTpup. OJIb30BaTeJICH.

3. Axagemms Google (Google Scholar) : momckoBas cuctema : cait. — URL:
https://scholar.google.ru/  (mata oOpamenus: 18.09.2020). — Pexum npocryma: s
3apEeruCTpUp. MOJb30BaTENEH. — TEKCT: JIEKTPOHHBIN.

4. EnuHOoe OKHO J0CTynma K WHQOPMAIMOHHBIM pecypcaMm : D3JIEKTPOHHas
oubnuoteka : cat / ®I'AY 'HUU UTT "MHOOPMUKA". — Mocksa, 2005. — . -URL:

http://window.edu.ru/ (mata oopamenus: 18.09.2020). — Pexum gocTymna: cBOOOIHBIH. —
TekcT: 2IeKTPOHHBIN.

5. East View Information Services : DnekrpoHHas 6a3a nepHoAMYECKUX U3TaHUN
/ 000 «MBUC. — URL: https://dlib.eastview.com/ (nara ooparienus: 18.09.2020). — Pexxum
JOCTYTA: TI0 MOANHCKE. — TeKCT: AIEKTPOHHBIH.

6. Poccuiickas ['ocynmapctBennas OubOnuorexa. Katamorm : caiit / Poccuiickas

rocygapctBeHHass OuOmmoreka. — MockBa : PI'b, 2003 - . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mara oOpamenus: 18.09.2020). — Pexum
JOCTYyTIa: CBOOOMHBIN. — TEeKCT: 3JIEKTPOHHBIH.

7. DOmnexktponHas Oubmuoreka MITY wum. I. M. Hocoa. - URL:
http://magtu.ru:8085/marcweb2/Default.asp (mara o6pamenus: 18.09.2020). — Pexum

JOCTyMA: 7Sl 3apETUCTPUP. MI0JIb30BaTENEN (BXO ¢ BHELIHEHN CETH M0 JIOTHHY U MApOoJIo). —
TeKCT: ANeKTPOHHBIN.



https://magtu.informsystema.ru/uploader/fileUpload?name=3920.pdf&show=dcatalogues/1/1530491/3920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3920.pdf&show=dcatalogues/1/1530491/3920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=366.pdf&show=dcatalogues/1/1079145/366.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=366.pdf&show=dcatalogues/1/1079145/366.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3267.pdf&show=dcatalogues/1/1137287/3267.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3267.pdf&show=dcatalogues/1/1137287/3267.pdf&view=true
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

8. Web of science : MexayHaponHas HaykoMeTpudeckas pedepaTuBHasI U
MOJTHOTEKCTOBAast 0a3a JaHHBIX HaydyHBIX M3naHwuii : cait. — URL: http://webofscience.com
(mara oopamenus: 18.09.2020). — Pexum goctyma: s 3aperucTpHp. MoIb30BaTeIeH (BX0T
1o IP-anpecam By3a). — TekcT: 2EKTPOHHBIN.

9. Scopus : MexayHapoaHas pedepaTUBHasE M IOJIHOTEKCTOBAsi CIIpaBOYHas Oa3a
JAHHBIX Hay4HbIX u3gaHuii : cadt. — URL: http://scopus.com (mata oOparieHus:
18.09.2020). — PekuM mocTyma: IS 3aperucTpup. mosb3oBateneii (Bxox mo IP-agpecam
By3a). — TeKCT: 2JIeKTPOHHBIH.

10. Springer Journals : MexayHapoaHas 6a3a MOJHOTEKCTOBBIX KXYPHAJIOB : CAWT. —
URL.: http://link.springer.com/ (mara oopamenus: 18.09.2020). — Pexum moctyma: s
3aperucTpup. nojas3zoBareinei (Bxox no IP-angpecam By3a). — TeKkCT: 37€KTPOHHBIM.
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9 MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI (MOAYJIs1)

B coorBerctBuM ¢ yuyeOHBIM muaHoM 1o guciumiinHe  «Termodusnueckuii
9KCIIEPUMEHT» NPELYCMOTPEHBI CIEAYIOIME BUIbl 3aHATHN: JIEKIIMOHHBIE, TIPAKTUYECKUE
3aHSTHS, CaMOCTOsITeNbHAs paboTa, KoHCyabTanuu (ctonoen BHKP), 3auer.

Tun n Ha3BaHUE ayJUTOPHUH OcHallieHue ayIuTopun
VY4eOHble ayIUTOpUN I TPOBEACHUS MynpeTuMeanitHoe 060py10BaHueE,
3aHATUH JICKIIMOHHOTI'O TUIIA CHUCTEMa aBTOMAaTUYECKOI0 3aIlITOPUBAHUS

C DKPaHOM, TOCKa
VY4eOHble ayIUTOPUH [T IPOBEICHUS Jlocka, MyJIbTUME IUIHBIN ITPOEKTOP,
MIPAKTUYECKUX 3aHATUM, TPYNIOBBIX U JKpaH

VHIMBUIYAIbHBIX KOHCYJIbTALHM, TEKYIIETO
KOHTPOJIA U POMEKYTOYHON aTTEeCTAIIUU

VY4eOHble ayIUTOPHH, TOMEIIEHUS JUIs [TepcoHanbHbIE KOMIIBIOTEPHI C TAKETOM
CaMOCTOSATEIIHON PabOThl 00yUJarOIIHNXCS MS Office, Beixogom B HTEpHET 1 €
JIOCTYTIOM B BJIEKTPOHHYIO
MH(}OPMaLMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCUTETA
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npOPUIAKTUIECKOTO 00CTYKHUBAHUS y4eOHOT0 000pyIOBaAHHUS
y4eOHOT0 000pyI0BaHUSI NHCTpyMEHTHI 17151 peMOHTA
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