MHUHOBPHAYKHU POCCHUA
(henepanbHOe rocyaapcTBeHHOe 010/)KeTHOe 00pa3oBaTe/IbHOE YUpe)X/AeHHe BbICIIero 00pa3oBaHusa
«BanTuiickui rocyfapcrBeHHbIH TexHuueckui yausepcuter «BOEHMEX» um. JI.®. YcruHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHuHOBa)
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PABOYAS ITPOI'PAMMA JVCHUIT/INHBI
TEIIVIOITIEPETAYA

HanpasnieHue/crneniia/IbHOCTb MOATO0TOBKH

Crnenuanu3anus/mpoduib/mporpaMmma

MOAr0TOBKH

24.05.02 ITpoeKTHpOBaHHE AaBHAILMOHHBIX M PAKETHBIX IBUraTe/IeH

IIpoeKTHpOBaHHE PAKETHBIX JBHUraTe/ el TBep/ 0ro TOIIHBa

YpoBeHb BbICIIIero 00pa3oBaHusa CrneniaiureT

®dopma o0yueHHst

®daky/bTeT

Beinyckamwmas kadeapa

Kadeapa-pa3paboTunk padoueii mporpaMMbI
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JIUCT COI'J/TACOBAHHA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBMH C TPEBOBAHUAMMU ®ENEPAJIBHOI'O
I'OCYJZAPCTBEHHOI'O OBPA30OBATE/IBHOI'O CTAHJIAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.05.02 ITpoeKTHpOBaHMe aBHALHOHHBIX H PAKETHBIX JABUTaTe/ el
roz Habopa rpymmsr: 2026

IIporpammy coctaBu:

Kadenpa A8 IBUT'ATEJ/IN 1 SHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
CaBuenko ['puropuii BopricoBuy, cTapiiiuii pernojaBaTesib

ITporpamMmMa paccMOTpeHa
Ha 3aceZlaHn Kadepbl-pa3paboTunka
paboueii nporpammel A8 IBUTATEJINI 1 SHEPI'OY CTAHOBKU JIETATEJ/IBHBIX AIITIIAPATOB

3aBenaytomuii Kadeapoit CapapoBckuii A A., K.T.H.

ITporpamMma paccMoTpeHa
Ha 3aceflaHiM BhIITycKatollelt Kadeapsl

A8 IBUT'ATEJ/IN 1 SHEPI'OY CTAHOBKU JIETATEJ/IbHBIX AIIIIAPATOB

3aBepytoruii kadeapoit CaBapoBckuii A.A., K.T.H.




PABOYAS ITPOI'PAMMA TN CHAIVINHBI
TEIVIOIIEPEJAYA

Pa3genbl padoueii mporpamMmabI

1. IEJIM OCBOEHUA JVUCHUITINHBI

2. MECTO IVICHUIVINHEI B CTPYKTYPE OOITI BO

3. CTPYKTYPA 1 COOEPXXAHUE NVCLIUITJINHEI

4. ®OPMBI KOHTPOJIA OCBOEHUA AJUCLHUITJIMHBI

5. YYEBHO-METOINYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCLHUIIIIMHBI
6. MATEPAJIBHO-TEXHNYECKOE OBECIIEYEHUE ONMCHUIT/IVNHBI

ITpuoxeHus K pabouyeii mporpaMme JUCHUITHHBI
o Tlpunoxenue 1. AHHOTaLWs paboueli MporpamMMbl

o TIpunokenue 2. TexHonoruu u Gpopmbl 00yueHust
o [IpunoxeHuve 3. @OH/bI OLIEHOUHBIX CPE/ICTB



1. OEJIM OCBOEHUSA INCIIUITI/INHBI
Llesbio 0CBOGHUS AUCIUTIIMHBI SIBISETCS HOPMHUPOBAHHE CJIEAYIOIIMX KOMITETEHI[HIA:

OITIK-1 — CriocobeH NMpUMeHSITh eCTeCTBeHHOHAyuUHble U OOLeMH)XeHepHbIe Y 3KCMIePUMEHTATBHOTO UCC/IeJ0BaHUs
[Tl pellieHus1 MHyKeHePHBIX 3a/jau Mpode CCUOHA/ILHOU JiesiTe/TbHOCTH

@dOopMHUPOBaHUIO KOMTIETEHLIMH CTY>KUT JOCTIKEHHUE C/IEAYIOLUX Pe3y/bTaToB 00pa30BaHuUs:
OIIK-1

3HAHUSL:

Ha ypOBHe TIpe/|CTaB/IeHHI:

- OCHOBHBIE 3aKOHBI TeIjIoTnepejaur B IBUTATEISIX;

Ha ypOBHE BOCITPOU3BE/IEHUSI:

- MeTO/IbI aHa/M3a 3PPEeKTUBHOCTH PabOThI fBUraTesei JIA;

- pacyeT TeTUIOBBIX TIOTOKOB

Ha yPOBHE TIOHUMAaHWSL:

- BBITIOJIHEHUSI TETJIOTEXHUUECKUX PACUETOB [Ijisi 3CKU3HOTO TIPOEKTUPOBaHUs 000py/10BaHus;

YMeHuUsi:

- METO/IbI ¥ a/ITOPUTMBI aHA/M3a TETJIOBOTO PeXKUMa JiBurateneii JIA

TpaKTUYeCcKue:

- IPOBOJWTH aHa/M3 PaboThI TETIOBBIX MALIVH U YCTaHOBOK;

HABbIKU:

- pellieHust 3a/1au TIPY MTPOEKTUPOBAHMH Y3/I0B TETUIOBOTO 000PY/I0BaHUs SHEPTeTHUECKUX YCTaHOBOK.



2. MECTO JUCIIMIUVINHBI B CTPYKTYPE OOII BO

Iucnuruinia TEIVIOIIEPEJAYA siB/sieTCst AUCLIMILIMHOMN 00513aTe/IbHOM YacTH 0yioKa 1 mporpamMMbl
TIOATOTOBKHU T10 HarnpaeJsieHuto 24.05.02 IIpoekmupogaHue asuayuoHHbIX U pakemHbix 0guzamesetl.

Copep>kaHue JUCLUIUIVHBI SBSEeTCS JorudeckuM mnpoposkeHueM aucuurind: BBICIIIASL MATEMATHUKA,
®U3UNKA, TEPMOAVNHAMMUMKA.

CoepkaHue JUCLUIUIMHBI SIBsieTCs OCHOBOMU Ay ocBoeHus gucturivH: JJBUTATEJIA ABY XCPEJHBIX
AIIITAPATOB, ¥ MOJE/INPOBAHVE BbICOKOMHTEHCHMBHBIX TIIPOIIECCOB, PACUET U
ITPOEKTUPOBAHME AI'PETATOB BP/[, TEOPUSI 1 KOHCTPYNPOBAHUE BP/.

Hpe,[[BapI/ITEJ'[beIe KOMIIeTeHI U, CCpOpMI/IPOBaHHBIE y 06yan-OH.[EFOCH A0 HayvaJ/la u3yueHus AUCHUIT/IMHBI:

¢ OIIK-1 — CrniocobeH NpUMeHSITh eCTeCTBeHHOHAYYHbIe U OOIIeMHXeHepHbIe U KCTIePUMEHTaTbHOTO
WCC/IefloBaHUs [i/1s1 pellieHus] MH)KeHepHBIX 3a/iau podyeCCUOHANIBHOM JiesTe/IbHOCTH

¢ OIIK-5 — CnocobeH pa3pabarbiBaTh u3rUecKre 1 MaTeMaTHuecKle MOZey UCC/IefyeMbIX TIPOLIeCCOB, SBeHUN
1 00BEKTOB, OTHOCSIIMXCS K POdeCCHOHAIBLHOMN cepe esTeTbHOCTH A1 PelleH sl UH)KeHePHBIX 3a/a4



3. CIPYKTYPA 1 COAEPXXAHUE NVCIHIAIIVINHBI

OG611jast TPY/I0EMKOCTh JUCIIMITIAHBI COCTAB/sEeT 4 3.e., 144 u.

3.1. Copepxanue (qUAAKTHKA) AUCHUILTHHBI
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Paspen 1. TenionpoBoAHOCTh. 3aKoH Dypbe. YpaBHeHHe Ter1onpoBoAHOCTH. CraljioHapHas
TeIJIoNPOBOAHOCTb U Terlonepe/iaya yepes MaoCKyo, LIMIMH/APHYECKYHO U I1apOBYI0 CTeHKHU. Pacuer
3 5 Harpepa M OXJIaXK/|eH!sl TePMUYECKH TOHKUX Te/l. MeTo/bl pelieHns 3a1a4 CTalldOHapHOM 41 18 12 6 23 30
TeryIonpoBoAHOCTH. HecralionapHast TeronpoBogHOCTb. MeTo/bl pellieHust 3a/jau HeCTallMoHapHO
TeTJIONPOBOAHOCTH.

Paspen 2. K T} i Tem B ofHO(a3HO¥ cpeie. OCHOBHBIE TTOHSTHS, ONPeeIeHus,
ro1okeHust. OCHOBHBIE [T0JIOXKEHHsT TeopuH 110406ust. Teopems! 1o06wust. OCHOBHbIE KPUTEPUH 1

3 5 KpHUTepUabHble YPaBHEHHs] KOHBeKTUBHOIO TerioobmeHa. TeruiooT/aua npy BHeIHeM 00TeKaHu! 58 18 12 6 40 40
Tes1. ViHTeHCnUKaLst IPoLieccoB TervoobMena. DhdeKTUBHOCTb OpeOpeHust TPaKTa OXJTaKEHHS.
MeTozp! pelieHust 3a1a4 KOHBEKTUBHOTO Terio06MeHa.

Pa3zpen 3. TerioBoe usnydenue. Terioo6MeH H3/ydeHreM. 3aKOHBI U3/Ty4eHusi. Vi3nyueHue

3 5 HeuepHbIX TesI. TeryiooOMeH B PO3payHoii 1 B MOIIOLaroIel cpeax. MeTogpl peleHus 3azau 45 15 10 5 30 30
JIy4HCTOTO TeruioobMeHa.

Bcero 3a 5 cemecTp 144 51 34 17 93 100
Bcero no gucuuninHe 144 51 34 17 93 100

3.2. J/IabopaTopHbIi IPAKTHKYM

Ne | Homep u HauMeHOBaHMe pas3jea Oo0nemMm,
Tema /1a00paTOPHOro NPaKTHKyMa
n/n JMCLYTI/TMHBI ay/i. 4acoB
1 |Pasaen 1. TerionpoBoHOCTS. BbinosiHeHye U 3a1uTa 1abopaTopHOi paboThI 6
«OnpegeneHye K03¢hdULeHTa TeIIONPOBOJHOCTI».
2 Paspen 2. KoHBeKTUBHBII BeinonHeHue U 3amyTa naboparopHoii pabotsl «Teroorgada 6
TeryioobMeH B ofiHO(Ma3HOM cpefie.  |TIpU KOHBEKLIUN».
3 |Passen 3. Terosoe n3nyuene. BbinosiHeHye 1 3a1uTa 1abopaTopHOi paboTheI 5
«OnpegeneHye Ko3bduiieHTa U3/IydeHNs».
Bcero 3a 5 cemecTp 17
3.3. CamocrosiTenbHas padora crygenta (CPC)
Ne Homep u HauMeHOBaHMe pa3je/ia O0bem,
Copaep)kaHue yueGHOr0 3a/|JaHUsA
n/n JMCLUILIMHBI 4acoB
1 Yrny6seHHast npopaboTKa pasziesioB Kypca 110 KOHCIIeKTaM 8
JIEKLIUM U peKOMeH/lyeMoli iuTepaType
Paspen 1. TerionpoBogHOCT. v
2 ITpopaboTka MaTepraoB MPaKTUUeCKUX 3aHATHH 8
3 ITpopaboTka MaTepuasioB jlabopaTopHOi paboThl 7
4 Yry6sieHHast MpopaboTKa pas/iesioB Kypca 1o KOHCITeKTaM 15
Paszien 2. KoHBeKTHBHBIiA Temoo6MeH IEKLHH 1 PeKOMeH/[yeMOii TuTepatype
5 |B opHOa3HOM cpefie. ITpopaboTka MaTeprasoB MPaKTUYeCKUX 3aHSATHH 15
6 ITpopaboTka MaTepuasioB jlabopaTopHOI paboThI 10
- YrybsieHHasi mpopaboTKa pas/iesioB Kypca Mo KOHCIIeKTaM 10
JIEKLIUM ¥ peKOMeH/lyeMOH JIuTepaType
Pasgen 3. TeruoBoe usnmyueHue. =
8 ITpopaboTka MaTeprasoB MPaKTUYeCKUX 3aHSATHH 10
9 ITpopaboTka MaTepuasioB jlabopaTopHO# paboThI 10
Bcero 3a 5 cemecTp 93
4. OPMbI KOHTPOJISA OCBOEHUA JUCLINIT/IMHBI
CEMECTP HEJEJ/I1 CEMECTPA
1 2 3 4 5 |6| 7 8 9 (10| 11 | 12 | 13 | 14 | 15 |16 17
P TP Bomnp.Iud.3au,
5 KIlocKIIoc|KIIoc|KIToc|KIloc|IP KIloc > |KIToc|JP|KIIoc > |KIloc|KIIoc|KIToc|AP| KIloc, 13,
KIloc Klloc o, 3au

YcioBHBIE 0003HAYEHUS:
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e [IP — muarHocThueckas paboTa;

¢ KIloc — KOHTPOJ/Ib MOCEIaeMOCTH;

e JIP — naboparopHasi pabora;

¢ Bomnp./Jud.3au — Bonpock! K AuddhepeHIMpoBaHHOMY 3aueTy;
o 13 — nomalilHee 3a/laHue;

e ud. 3au. — AuddepeHITIPOBaHHBIHN 3aueT.

TeKyLyii KOHTPOJ/Ib YCIIEBAEMOCTH CTY/[eHTOB NIPOBOJUTCS B AWCKPETHBIE BpEMEHHbIe UHTEPBAJIBI B
cnepyromux popmax:
e IUarHocTuueckas pabora;
¢ KOHTPOJIb TIOCEIIaeMOCTH;
¢ jaboparopHasi pabota;
*  BOMpPOCHI K AudhepeHIMPOBaHHOMY 3aUeTy;
e /lOMalllHee 3a/laHUe.

ITpomexxyTouHasi aTTecTarus MPOBOJUTCS B hopMax:
e muddepeHI[IPOBaHHBIN 3aueT.



5. YYEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TACLUTI/IMHBI

5.1. OcHOBHas nuTeparypa Mo JUCLIUIIINHE:

1. B. B. HamjokuH. . TexHuueckasi TepMOAMHaMUKa U Terionepesadya. M.: Beicias wikosa, 1980, 74 5k3.

2. B. B. CaxuH. . UccrnegoBanue nporjeccos TerioobmeHa. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2004, 5.
pec.

3. B. B. Caxus, B. II. IllanumoB. . Terutoniepefaua. CI16.BTTY "BOEHMEX" um. [I. ®. YctuHoRa, 2003, 5/1. pec.

4. B. B. Caxun, E. M. I'epiuman, H. A. Bpeikos. . Ternonepesada B npumepax U 3agadax. CI16.5T'TY "BOEHMEX"
uMm. J1. ®. YcruHoBa, 2019, 84 k3.

5. B. B. Caxun, E. M. T'epiuman, H. A. bpeikos. . Tersionepesiaua B ipuMepax u 3agadax. CI16.5I'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2019, a51. pec.

6. FO. A. OyuwmH. . TepmoguHaMuKa v Terio-macconepenaua. CI16.5TTY "BOEHMEX" um. 1. ®@. YctuHoBsa, 2008,
371. pec.

5.2. JlonosiHUTe/IbHAS JIMTeparypa I0 JYCLUIIIUHE:
He Tpebyercsi.
5.3. [leprognueckue UsgaHus:
1. EcTecTBeHHbIe ¥ TeXHUUECKHE HayKU.

5.4. TlepeueHb pecypcoB MH(POPMAIIMOHHO-TE/IEKOMMYHHUKAIIMOHHOW ceTy "VIHTepHeT", He0OX0JUMBIX [Ijisi OCBOEHUS
JVCLIVTUIAHBI, 37IEKTPOHHbIE OUOIHOTEUHbIE CHCTEMBI:

1. https://urait.ra — I'maBHast — Obpa3oBarenbHas rardopma FOpaiit. [jis By30B U CCy30B.;
2. http://library.voenmeh.ru/jirbis2 — ®dynnamenTansHas 6udmoreka BI'TY «BOEHMEX» um. [T1.®. YcTUHOBA.

CoBpeMeHHEIe MTpodeccroHanbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HarjronanbHast 3nektpoHHasi bubnuoreka (HOB);

2. https://cyberleninka.ru/ - HayuHasi 3nektpoHHasi bubnvoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - [TomHOTeKCTOBas 31eKTpOHHAs 6ubroTeka Poccuiickoro doHza
(yHaMeHTaNbHbIX UCC/IeJOBAaHUM.

VHdopMarvioHHbIe CIIpaBOYHBIE CUCTEMBI:
1. Texskcnept — MH(pOpMALIMOHHBIN ITOPTasT TEXHUUECKOTO perysnupoBanusi: Hopmbl, ipaBuiia, ctaHgapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCTos

cobcrBenHol reneparuu BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- KorcynsranTtILintoc- ”HGOPMaLMOHHBIH MTOPTAas MPaBOBOW MH(OPMALUH.

5.5. TIporpaMmMHOe o6ecrieueHue:
He Tpebyetcsi.
5.6. HbopMaIroHHbIe TEXHOIOTHH:

B3auMo/eiicTBue ¢ obyuarommmucs nocpegcrsoMm JMOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHoBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIOUIL/IMHbBI

6.1. JIeKijuOHHbIE 3aHATHS:
1. TTpoekTop.

6.2. JTabopaTopHbIe 3aHATHA:

1. IIpoekTop;
2. JTabopaTopHble CTeH/IbI 110 TEPMOAWHAMUKE U Terjionepeaye.

6.3. IIpouee:

1. pabouee MecTo TiperiofiaBareJisi, OCHAIIIEHHOE KOMITBIOTEPOM C /IOCTYTOM B VIHTepHeT;
2. paboure MecTa CTYZEHTOB, OCHAIIeHHbIE KOMIILIOTEPAMHU C JOCTYTIOM B VIHTepHeT, Npe/iHa3HaueHHbIe 71t paboThl
B 9/IEKTPOHHOM 00pa3oBaTeibHOM Cpefie.



IIpunoxenue 1
K paloueii nporpamMmMe JHCIHIITMHBI
TEIUVIOIIEPEJAYA

AnHoTanusA padoueii NporpaMmel

Ouctyruinia TEIVIOIIEPEJAYA  sipisieTcsl JUCLIUIUIMHOM 00s3aTelbHOM 4YacTH 670ka 1 miporpaMmbl
MOATOTOBKU TI0 HaripaBienuto 24.05.02 IIpoekmupoeaHue asUAyUOHHbIX U pAKemHbIx Oeuzameneli. [ucCHUIIMHA
peanu3yetcs Ha (akynbrere A PakeTHo-KocMudeckast Texuuka BI'TY "BOEHMEX" um. 1.®. YctuHoBa Kadenpoii A8
OBUTATEJIN 1 DHEPTOYCTAHOBKMU JIETATEJ/IBHBIX ATITTAPATOB.

[JucnuruivHa HarjeseHa Ha (OpMHUpOBaHUE KOMNemeHyul:
OIIK-1 CriocobeH MPUMEHSTh eCTeCTBEHHOHAYUHbIe U OOIEMH)XEeHEPHbIE U KCTIIEPUMEHTAIBHOTO UCCIeA0BAHUS [ijist
peleHusT MH)KeHepHBIX 3a7iau IpodeCcCHOHANTBHOM [1eSITeTbHOCTH.

COAEp)KaHI/Ie AVCHUITVIMHBI OXBAThbIBaeT KPYI' BOIIPOCOB, CBfI3dHHBIX C M3yUYeHHeM BOIIPOCOB TernjioooMeHa B Pas/IM4YHbIX
€ro ITPOSAB/IEHHSAX.

[TporpaMmoii JUCLMTUTMHEI ITPeAYCMOTPEHBI CeAYIOIIYe BUABI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYJ,eHTOB NIPOBOJUTCS B JUCKPeTHbIe BpeMEHHbIe NHTepBasbl B
cnepyromux popmax:
e QuarHocTuueckast pabora;
¢ KOHTPOJIb [10CEI}aeMOCTH;
¢ jaboparopHasi pabota;
* BOMpPOCHI K AndhepeHIMPOBaHHOMY 3aUeTy;
e JloMalllHee 3a/laHHe.

IIpomexxyTouHasi aTTecTarus MPOBOJUTCS B opMax:
IvddepeHI[IPOBaHHBIN 3aueT.

OG611asi TPYZ0EMKOCTh OCBOEHMSI JUCHUIUIUHBI cocTaBsieT 4 3.e., 144 u. TTporpaMMoli AUCHUIUIMHBI TIPEJYCMOTPEHBI
JIeKIIMOHHBIe 3aHsTHs (34 4.), mabopatopHeIii pakTukyM (17 u.), camocTositesibHast pabota ctyzeHTa (93 u).
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IIpunoxxenue 2

K pa6oueii mporpamMme JHCIUIITMHBI

TEXHOJIOI'MU 1 ®OPMbI OBYYEHUA

PekoMeHpiaruy o 0CBOEHUK JUCLHMILIHHBI /Il CTYJeHTa

TEIUVIOITEPEJJAYA

TpynoeMKOCTb OCBOeHHsI [JUCLMIUIMHBI cocTaBiseT 144 4., W3 HuX 51 4. ayAUTOpHBIX 3aHATHM, U 93 u,
OTBe/IeHHBIX Ha CAMOCTOSITE/IBHYI0 paboTy CTyAeHTa.

PekoMeHJal[MM TI0 pacrlpefeseHdlo yuyeOHOro BpeMeHW M0 BH/AM CaMOCTOSITeNIbHON paboThl W pasienam

[UCLIUTUTUHBI TIPUBE/IEHBI B Tab/HLIe.

KoHTpo/ib 0CBOEHMsI [JUCLIMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C [lo/io)KeHWeM O TeKyleM, pyOexHOM
KOHTPOJIe yCIeBaeMOCTH 1 MPOMEXKYTOUHOM aTTecTariuy 00ydaroixcs.

@opMbI KOHTPOJISI ¥ KDUTEPUU OLieHMBaHUs TIpUBe/ieHbl B IpUokeHHU 3 K Paboueii mporpamme.

HaumMeHoBaHue padoTsbI PekomeHpyeMas JiuTeparypa prm:le:zlmmb’
Paspen 1. Ten10npoBOAHOCTD.
B. B. Caxun, E. M. I'epiuman, H. A. BpeIkos. .
Yrny6rennas npopaboTka pas/ie/ios Terutonepeaua B pumepax u 3agadax: CI16.5I'TY
Kypca I10 KOHCTIEKTaM JIEKI{H 1 "BOEHMEX" um. 1. ®. YctuHoBa, 2019 (1) 8
PEKOMEH/yEMOU JIUTepaType FO. A. [lymms. . TepMoavHAMUKA U TEIUIO-MAccorepe/aua:
CII6.BTTY "BOEHMEX" um. []. ®. YctuHoBa, 2008 (1, 2)
ITpopaboTKa MaTepuasioB PaKTUYeCKHIX B. B. HamjokuH. . TexHuueckas TepMOAUHAMUKA U
3aHSITUI Teruionepesaua: M.: Briciuas mikosa, 1980 (3) 8
B. B. CaxuH, B. I1. [Ilasumos. . Terionepepaua: CI16.BT'TY
n o "BOEHMEX" um. [1. ®. YctrHosa, 2003 (2)
popaboTKa MaTepuanoB abopaTopHOi
paBoTbI B. B. CaxuH. . VicciefioBaHye TpoLieCccoB TerioobmMeHa: 7
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2004 (1)
Wroro no pasgeny 1 23
Pa3zpen 2. KoHBeKTHBHBIN Temi000MeH B ofHOda3HOI cpeje.
1O. A. lymuH. . TepmoguHaMuKa ¥ Telyio-mMaccorepejayda:
Yry6rienHast ipopaboTka pasAenos CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2008 (1, 6)
Kypca 10 KOHCTIEKTaM JIEKL{H 1 B. B. Caxun, B. I1. Illammmos. . Ternonepepaya: CI16.BT'TY 15
PEKOMEH/lyeMOU uTeparype "BOEHMEX" um. 1. ®. YcruHoBa, 2003 (3)
B. B. HaujokuH. . TexHuueckasi TepMOAUHAMUKA U
HpopaﬁoTKa MaTrepuasioB MpaKTUUeCKUX Teriorepeaayda: M.: Bericiias IIKOJ1a, 1980 (4) 15
3aHATUN B. B. Caxun, E. M. I'epauman, H. A. BpbIKoB. .
Terutonepe/iaua B ipuMepax u 3agauax: CI16.BT'TY
n o "BOEHMEX" um. 1. ®. YctuHoga, 2019 (3)
popaboTKa MaTepuasioB 1abopaTOpPHOM
paBoTeI B. B. CaxuH. . VicciiesioBaHye MpoLieCCOB TerioobmMeHa: 10
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2004 (2)
Wroro no pasgeny 2 40
Paspen 3. TerioBoe usryueHue.
1O. A. lymH. . TepmoprHaMUKa U TeIUI0-Maccorepejava:
Yrny6rentas npopabotka passiesnos CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2008 (1, 6)
Kypca I10 KOHCTIEKTaM JIEKI{H 1 B. B. Caxum, B. II. Illasmmos. . Teruonepegaua: CI16.6BI'TY 10
PEKOMEH/IyEMOU IUTEepaType "BOEHMEX" um. 1. ®. YctuHoga, 2003 (4)
B. B. CaxuH. . VicciefioBaHye MPOLECCOB TeriooomMeHa:
Hpopa60TKa MarepyasioB MPaKTUYeCKUX CII6.BI'TY "BOEHMEX" um. ,H (0N YCTI/IHOBa, 2004 (3) 10
3aHATUHI B. B. Caxun, E. M. I'epauman, H. A. BpbIKoB. .
Ternnonepefaua B ipuMepax u 3agavax: CI16.BI'TY
N 6 6 o "BOEHMEX" um. 1. ®. YctuHoBa, 2019 (4)
popaboTka MaTepHuasioB 1abopaTOpHOMH
paBoTbI B. B. HawjokuH. . TexHuueckasi TepMOAUHAMUKA U 10
Teruioniepeaua: M.: Bricias mikosa, 1980 (5)
Wroro no paszeny 3 30
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Ilpunoxenue 3
K paloueii nporpamMme JHUCIHIITMHBI
TEIUVIOIMEPEJAYA

®OH/J] OIEHOYHBIX CPE/ICTB

@OH/I, OLIEHOYHBIX CPE/ICTB, TO3BOJISIOIINE OLIEHUTh Pe3y/bTaThl 00yUeHus M0 JaHHOW JUCLIUIIIMHE, BKTFOUAIOT B Cebs:

e JuarHocTuveckas pabora

e JOMalliHee 3a/laHUe;

¢ KOHTPOJ/Ib [10CEI1}aeMOCTH;

¢ jaboparopHasi pabota;

e BOIPOCHI K AuddhepeHLIIPOBaHHOMY 3aueTy;
o muddepeHIIPOBaHHEIN 3aueT.

Kputepun oneHuBaHUSA

JluarHocruueckasi padora
HuarHoctryeckas pabota npoBogutcs B popme tecta B SMOC Moodle:

e IIpU NpPaBWJIbHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTallus;
¢ TIpU MpaBWILHOM OTBeTe Ha 60% BorpocoB u 6oree - aTTecTalysl.

JomaiHee 3ajaHue

IomariiHee 3a/jaHue Tipe/icTaB/sieT cO60l CaMOCTOATENbHOE PellieH e 3a/1ay 0 pa3esly B COOTBETCTBUH C
nporpaMmoi. 3ajjaun nipesictaenedbl B YMK auciurnvbet. Otuet nio [13 fo/mkeH ObITh MPeJCTaB/IeH B BU/Ie PEIIEHUsS He
MeHee 80% 3ajjau, BK/IIOYas My Th PeIlieHus], UCTI0Ih30BaHHbIE YPaBHEHWS], TIOACTaB/IeHHbIe 3HAUeHNS U UUC/IeHHBIN
pe3ynbTar ¢ paamepHocTsMuU. [Ipu opopmiienun [13 obsi3aTesibHOe TPeOOBAHKE - HAJTMUKME TUTYIBLHOTO JINCTA
ycranoByieHHo B BI'TY "BOEHMEX" ¢opmbl.

KonTpos nocemaemocru
ATTecTalus MPOCTABJISIETCS TIPH YCIOBUM MOCEIIeHUs1 He MeHee 75 % 3aHsaTui. OTpaboTKa MpPOMyIeHHBIX
3aHATHI He TpebyeTcs.

JlaGopaTtopHas padoTa

Jonyck K JIP.
Ilomyck K BBITIO/THEHHIO JIP MPOMCXOAUT TOJIBKO TIOC/IE TTPOBE/IEHNST MHCTPYKTAXKa M0 TEXHHKe Ge30MacHOCTH TIpH
rnpeaoCcTaB/ieHUH CTYAEeHTOM B ITMCbMEHHOM BH/Ie OIMMCaHKWA, CoAeprKalllero roCTaHOBKY 3aJd4yui HP, II/IaH BBITIOJTHEHUA
JIP u nenm npezrionaraeMoro UCciei0BaHusl.
Ortuer 1o JIP.
Ortuer no JIP npe/cTaB/sieTcsl B pyKONMCHOM Bu/ie B hopMare, rpeyCMOTPEHHOM 111ab/I0HOM 110 j1abopaTopHo pabore.
3amura oTyeTa MPOUCXOIUT B (hopMe JIOK/Iazia CTyeHTa 1o 1abopaTopHO paboTe U OTBETOB CTY/|eHTa Ha BOIPOCHI
TiperioJjaBareisl.
B ciyuae, eciint ohopMieHre oTueTa, ypoBeHb 3HAHHUS U ITOBEIEHNE CTY/EHTA BO BPEMST 3aIIUThl COOTBETCTBYIOT
yKa3aHHbIM TPeOOBaHUSIM, CTYZEHT T0/IydaeT 3aueT 1o JaHHOM JIP.
OcHoBaHHeM /1Jis1 JOPAaOOTKH MOTYT CJTY)KUTh:
- HeOPEXKHOE BBIMOTHEHNE;
- HU3KOe KaueCTBO rpa(uueckoro MaTeprana;
OTYET He MOXKET ObITh TIPUHAT U MO/JIEXXUT repepaboTKe B Cyyae:
- OTCYTCTBUsI HEOOXOJIUMBIX Pa3/ie/ioB;
- OTCYTCTBUSI HEOOXOAUMOTO rpaduueCcKoro MaTepuania;
- HEKOPPEKTHOW 00pab0TKU pe3y/bTaToB BhIUUCIEHUM;
- HEKOPPEKTHBIX BBIBO/IOB TI0 BINIOJTHEHHOH paboTe
3atiura 1labopaTopHOM paboThl MOXKET ObITh MPU3HAHA HEYOBIETBOPUTE/IBHOM B C/Tyyae HU3KOTO YPOBHS 3HAHU
CTYy/IeHTa I10 TeMe J1abopaTopHOl paboThl.

Bonpocs! k guddepeHUPOBaHHOMY 3a4eTy
Bomnpock kK auddepeHIMpoBaHHOMY 3aueTy 0XBaThIBAalOT BeCh KYPC B COOTBETCTBUHM C TPOTPaMMOM U
npezcTaiieHbl B YMK AWCLUATIMHBL

JuddepennypoBanHbIii 3aueT
Heo6xouMBIM yC/I0BHEM HOJTyUeHust AUddepeHIMPOBaHHOTO 3auéTa SIBJISIeTCS BBIMOTHEHUE BCEX KOHTPOJIBHBIX
MepOIIPUSATHH, NpelyCMOTPEHHBIX POrpPaMMOM AMCLIUIIUHEI.
3aueT MOXXeT ITPOXOUTH B OFHOU U3 IBYX (hopMm:
[uddepeH1ipoBaHHbI 3a4eT IPOXOAUT B hopMe TecTrpoBaHus. TecT cogepxut 20 BorpocoB. Bornpocs! TecTUpoBaHUs
npezcTasiieHbl B YMK AWCLUTIIMHEL
Bonee 90% TecTa pellieHO MPaBUILHO — 3a4TEHO-OTJIMYHO.
Bonee 80% TecTa pellieHO MPaBUILHO — 3aUTEHO-XOPOIIIO.
Bonee 60% TecTa pelleHO MpaBUIbLHO — 3aUTeHO-Y/ 0B1eTBOPUTEJIBHO.
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Menee 60% TecTa pelleHO PaBU/IbHO — He 3aUTeHO.

ITo >keslaHUIO CTyZIEeHTA 3aueT MOXKeT MPOXOJUTh o OUJIeTy, C OTBETOM Ha TPH BOITpoca (110 OHOMY M3 KaXKZ0T0 pasferna).
Bonpocel npeacrassiens B Y MK AUCLUATIIAHEL

OTBeT Ha «3auTeHO-YyI0B/IETBOPUTEILHO»: OTBET CTPOTO 110 OusieTy, mosiHoTa otBeTa 60-80% 110 Ka>kZoMy BOTIPOCY.
OTBeT Ha «3auTeHO-XOPOLLIO»: OTBET 110 OuseTy He MeHee 80% M0 KaXKJOMY BOIIPOCY.

OTBeT Ha «3auTeHO-OT/IMYHO»: OTBET MO Ouety He MeHee 80% IO Ka>KZOMY BOTIPOCY, OTBETHI Ha 2-3 [JOTIOTHUTETBHBIX
BOIIPOCA U3 CIIMCKA "BOIPOCHI I10 paszeny” Co CTeleHb M0JHOTHI OTBeTa He MeHee 60% I10 KaXOMY.

"He 3auTeH0" MOXKET ObITh NOCTAB/IEHO MPU OTCYTCTBUU OTBETa Ha OAMH WM 00a Bompoca Ousera, a TakxKe NP MOJTHOTe
otBeTa HIwke 60%.

ITpu pa3/mMuyK NOJTHOTEI OTBETA Ha JjBa BoOrpoca cBbiie 20%, TI0JIHOTA OTBETA Ha SK3aMeHaL[VIOHHbIN OH/IeT OLjeHIBaeTCs
T0 cpefiHeapu(pMeTHUeCKOMY 3HaUeHUIO.
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ITacnopT $oHAa OLIeHOUHBIX CPEACTB

KYPC

CEMECTP

HaumeHoBaHue pa3fenoB U
AUJAAKTHYECKUX eMHHUIL]

BCETO

AypuTOopHBIe

3dHATHUA B

KOHTAKTHOMH

¢opme

BCET'O

JIeKIuu
JTaGopaTopHbIii
MPAKTHKYM

CamMocTonTe/IbHasA
paboTa cTygeHToB

dopmupyemast
KoMmneTeHnus, %

OIIK-1

HAVMEHOBAHUME
OLIEHOYHOI'O CPEJCTBA

Pa3pen 1. TeryionpoBojHOCTD.

41

18

12 6

23

w
(e

JlabopatopHasi paboTa,
Kontponb
TOCEIL[aeMOCTH,
[omatiiHee 3aaHue

Pasjen 2. KoHBeKTHBHBIN
Ter1000MeH B ogHo(da3HoH

cpepe.

58

18

12 6

40

40

JlabopatopHasi paboTa,
Kontposnb
TOCEIL[aeMOCTH,
[IomariHee 3azianye

Pazpgen 3. TenioBoe u3iny4deHue.

45

15

10 5

30

30

JlaboparopHasi pabora,
KonTpone
MoCelaeMOCTH,
Borpoce! K
IuddepeHLIIDOBaHHOMY
3auery,
[HomaliiHee 3asjaHue

Bcero 3a 5 cemectp

144

51

34 17

93

100

Bcero no qucuurinHe

144

51

34 17

93

100
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OrneHouHble marepuasbl o pucyuivinHe TEIVIOITEPETAYA

OIIK-1 - CnocobeH npumeHsimb ecmecimeéeHHOHAyYHble U 00UjeuHIceHepHble U IKCNepuMeHmMaabH020 UCC/1e008aHus
0/151 peuleHuUst UH}CEHEePHBIX 3a0ay4 npoeccuoHaabHoOll dessmeabHOCMU

Ne 1 IIpouuTaiiTe TeKCT, BbibepHTe MPaBIJIBHEINA OTBET U 3alMIIKTe apryMeHThI, 000CHOBBIBAIOIIMe BEIOOP OTBETa
CriekTp U3/yueHus - 3TO:

1. Habop A/MH BOJIH, U3/Ty4aeMBbIX TeJIOM
2. 3aBUCUMOCTb SHEPrUu (CreKTpasbHOM IJIOTHOCTH U3/TyUeHus1) OT AJTMHBI BOJTHBI
3. JHeprusi, U3jyyaeMasi TeJioM BO BCEM ZiMarna3oHe JJTUH BOJH

4. sHeprus, U3/IydaeMasi TeJIoM B 6eCKOHEUHO y3KOM Arara3oHe [JIMH BOTH
Ne 2 TIpouuTaiiTe TEKCT U 3alUIIUTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

[ToueMy TerI0MPOBOJHOCTb MeTA/UIOB OOJIbLIIe, YeM TETIONPOBOAHOCTD AUJIEKTPHUKOB?
Ne 3 TIpouurTaiiTe TEKCT U 3aMUILUTE Pa3BepHYTLIH 000CHOBaHHEI OTBET

[Tpu KakoM pe>xumMe 00TeKaHUs TOBEPXHOCTH (JlaMUHAPHBIN WY TypOy/aeHTHBIN) OyzeT Ooblie Ko3hPULUeHT
TerviooTAauu?

Ne 4 T[IpouuTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBUE

[Mepen, Bamu onpeiesieHust 0CHOBHBIX MOHSATUHN TeMI000MeHa. YCTaHOBHTE, KAKOMY MOHATHIO (JIeBbIH CTO/6eL))
COOTBETCTBYET Kakoe omnpezeneHue (mpaBblii cTosberr). K Kaxgoli mo3uiyy, AaHHOH B JIEBOM CTONIOLe,
no/ibepuTe COOTBETCTBYIOIIYIO MO3ULIMIO U3 MPABOro CTO/OIa.

1. KomuuecTBo

TOTLIOTEL A. KonuuecTBO TeIIOTHI, MpoxoJsiiiad yepes3 e JMHUIY ITOBEPXHOCTU

2. Tery10BOM TIOTOK
(terioBas b. KonnuecTBo TemnnoTkl, NpoxoAsiilee 3a eUHULYy BpeMeHU
MOIIIHOCTb)

3. [1noTHOCTH

B. DHeprus, KOTOpoi 0OMEHNBAIOTCS TeJla IPH TeTyIoobMeHe
TEIJIOBOTO TIOTOKa

I". KonmuecTBo TerioTsl, KOTOpOii 00MeHUBArOTCs TeJla MPY Pa3HOCTH X
Temneparyp B 1K

[1. KonruyecTBo TeIoThl, IPOXo/siiliee Yepe3 eAWHULY II/I0IIaAN 32 eUHULY
BpeMeHU

Ne 5 IIpouuTaiiTe TeKCT, BbibepHTe MpaBU/IbHbIE OTBETHI M 3alMIIKTe apryMeHTbI, 000CHOBBIBAIOIIIME BEIOOP OTBETOB
TennousnyueHue - 5To:

1. C/IOKHBIN BUJ TeTI00OMeHa, COCTOSILLMIN U3 U3/Ty4eH s, paClIPOCTPaHeH s 1 TOIJIOIIeHHs 37IeKTPOMarHUTHBIX
BOJIH

2. HpOCTOfI BUJ TEI'IJ'I006MEHEI, COCTOHLL[I/II‘/JI 13 U3/1y4yeHusd, paCripOCTpaHEHMS U TOIVIOILeHWS 3JIEKTPOMarHUTHBIX
BOJIH

3. BU/] Terjioo0MeHa MoCpejCTBOM 3/IEKTPOMArHUTHBIX BOJIH B Anara3oHe ot 0,4 10 40 MKM
4. BujI TernjiooOMeHa IOCPe/ICTBOM 3JIEKTPOMAarHUTHBIX BOJH B Aivana3oHe ot 0,004 1o 0,04 MkM

5. Buz TeruioobMeHa, pU KOTOPOM 0OMeH TeTIOBOW HEPTUH BO3MOYKEH uepe3 MyCToTy (BaKyyM)
Ne 6 [IpouuTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBUE
[Tepen Bamu onpepenenust Ko3($HULIMEHTOB, XapaKTePU3YIOIMX TeIJI000MeH. YCTaHOBUTE, KAKOMY ITOHSATHIO

(neBbili cTO6E1]) COOTBETCTBYET KaKoe oripeziesieHue (TpaBbiii ctosberr). K ka0l mo3uiyuy, AaHHOU B IEBOM
cTosib1Ie, ro/ibepuTe COOTBETCTBYIOLIYIO MO3ULIMIO U3 ITPABOTO CTOJIONA.

A. KonmuecTBO Tem/IOThl, KOTOPOE TPOXOAWT 3a eIJUHULLy BpeMeHH yepe3

1. Kosdduupent N
eIUHULY [T0BEPXHOCTH TBEPJOT0 Tesla MPU Pa3sHOCTH TEMITePaTyp MexXAy

TeIIONPOBOAHOCTH . .
TOBEPXHOCTBIO U OKpYy»Katolel cpegout B 1K
b. KonuuecTBO TemioTkl, KOTOPOe TIPOXOAXT 3a eJUHULY BpeMeHU uepe3

2. Koaddurment e[IMHUL]Y TIOBePXHOCTH MEX/Y ABYMSI U30TepMUYeCKUMU

TeIUI00TAaur TIOBEPXHOCTSIMH, PACII0/IOKEHHBIX Ha paCCTOSIHUM 1 M IpY pa3HOCTH
TeMIiepaTyp Ha 3THX roBepxHocTsix 1K

3. Koaddurment B. KonnuecTBo TenioThl, TPOXOALasl uepe3 eUHULY TOBEPXHOCTH
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Ne 7

Ne 8

Ne 9

TEeMIIepaTypOIpOBOJHOCTH
I". KonnuecTBo TemIoThl, NPOXOoAsliee 3a eAUHULY BpeMeHU

,Z[. CKOpOCTb HU3MEHEHHS TeMIlepaTyphl TeJ/ld IIpU € IMHUYHOM TeIJIOBOM
TI0TOKe, IMOCTYTIaroilero B Tejo (yXO,Z[HH.[EFO us3 TEJ'IEI)

[TpounTaiiTe TEKCT, BLIOEpPHTE MPABU/IBHBIE OTBETHI U 3alUIINTE apTYMEHThI, 000CHOBBIBAIOIIHE BIOOD OTBETOB
['paguieHT TeMIieparypsl - 3TO:

1. BeKTOp, HalpaB/IeHHbIH B CTOPOHY YBeJHMUeHUs] TeMIIepaTypbl U UUC/IEHHO PaBHBIN OTHOILIEHHIO U3MeHEeHHs
TeMIlepaTyphl K pacCTOSHUIO, HA KOTOPOM 3TO M3MeHeHHe TIPOU30II/I0

2. CKaJisfp, YMC/I€eHHO paBHbIﬁ OTHOILLIEHWIO W3MEeHEeHHS TeMIlepaTypbl K PaCCTOAHWIO, Ha KOTOPOM 3TO U3MEHeHMe
TIPpOU301LI0

3. XapakTepuCTHKa CKa/sipHOTO TeMIlepaTypHOro IoJIsl, TI0Ka3blBarolliasi MHTEeHCUBHOCTh H3MeHeHUs! TeMIlepaTyphbl
B [IPOCTPaHCTBe

4. BEKTOD, HaHpaBHEHHLIﬁ B CTOPOHY YMEHBIIE€HUA TeMITI€PATyPbl U YUMCJIEHHO paBHLIﬁ OTHOIII€HUIO M3MeHeHHUA
TeMIieparyphbl K paCCTOAHKWIO, HA KOTOPOM 3TO M3MeHeHMe ITPOU30I1/I0

5. cKassip, YMC/IeHHO PaBHBIN Pa3HOCTH TeMITepaTyp MeXAy AByMsl H30TepMUYeCKUMH TOBEPXHOCTSIMU
[TpounTaiiTe TeKCT, BbibepHTe MPaBU/IbHBIE OTBETHI M 3alUIIKTE apryMeHThI, 000CHOBBIBAIOIIME BEIOOP OTBETOB
IuddepenianbHOe ypaBHeHMe TEMJIONIPOBOJHOCTH 3TO:

1. YpaBHeHHe, OIMMChIBArOIee CKOPOCTh NU3MEHEeHU TeMITIepaTypPhl B TOUKe B 3dBUCHMMOCTH OT TEIJIOBBIX IIOTOKOB
B OKpeCTHOCTH 3TOU TOUKU

2. ypaBHeHHUe, OIMChIBarolljee pacIipesie/ieHre TeMIlepaTypsl 110 00bEMY TeJla IIPH CTaLIOHapHOMH
TEIJIOTIPOBOAHOCTU

3. YPpaBHEHHE, CBsA3bIBAlOLIee N3MEHEHNE BHyTPEHHeI‘/JI SHEePruu TeJjia C Te/JIOBbIMHU MMOTOKAMH, IMTOCTYTIIarolne B
TeJI0

4. ypaBHeHHUe, CBs3bIBatOLllee M3MeHeHHe Macchl TeJla C KOJIM4eCTBOM TeIIOThI, KOTOpOoe TeJIo Mojy4aeT (0TAaéT)
13 BHEILIHeH Cpefibl

[TpounTaiiTe TEKCT U YCTAHOBUTE M10OCJIe/I0BaTEIEHOCTD
Onpe/esieHre KpUTEpHAIBLHOTO ypaBHEHUsI TPOBOAWTCS B CJlelyIOLel 10C/e/j0BaTeIbHOCTH:

1. OnpepenstoTcs k03¢ GULIMEHTH] KDUTePUATbHOTO YPaBHEHHS
2. 3a/jaéTcs BUJ, KpUTEPUAIbHOTO YpaBHEHHUS
3. OnpefiesisitoTCsl KPUTEPUH, MeKAY KOTOPBIMU Ha/|0 YCTaHOBUTDH 3aBUCUMOCTh

4, H]’[aHI/IpyETCH N CTaBUTCA MO,E[EHLHLIﬁ SKCIIEPUMEHT B HEKOTOPOM [Hdlld30HE IMapaMeTpPOB

No 10 ITpouwTaiiTe TEKCT ¥ yCTaHOBUTE I0CJI€/J0BAaTeTbHOCTD

YcraHOBUTE TIOC/IEI0BATeIBHOCTE IeHACTBUM TTPU SKCTIEPUMEHTA/IEHOM OTpe/ie/IeHuH KO3 duiireHTa
TeI/I00Tauu:

1. BK/IFOYMTB 3/1eKTPOIUTaHUe CTeH/a (eC/H MUTaHUsI HeT, TO COOBIUTE 00 3TOM PYKOBOZJCTRBY)
2. OTKpBITh /1ab0paTopuio (eC/TH OHA 3aKphITa)
3. OnpeniesUTh KOIQPUIUEHT TETIO0TAAUN

4. O3HaKOMUTBCS C MHCTPYKLMeEH 10 paboTe CO CTeH/0M U MHCTPYKLMeH 1o TeXHUKe 6e301acHOCTH U
pacnucarhbCs B )KypHasle 3a TeXHUKY 06e301acHOCTH (eC/Td MHCTPYKLWI HeT, TO COOOLUTE 00 3TOM PYKOBOACTBY).

5. HaliTHl TennioTeXHAYeCKY0 J1abopaTopuio (eC/TH €€ HeT, TO COOOIIUTE 06 3TOM PYKOBOACTBY)

6. PyKoBOJCTBYSICb MHCTPYKLIMelH IIPOBECTH H3MepeHUsI: TEeIJIOBOTO MOTOKa (MOIIHOCTH Harpesa), TeMIIepaTypbl
HarpeBaeMoi OBepXHOCTU U TeMIepaTyphl BO3/yxa B 1abopaTopuu.

7. Haiityl B 1TabopaToOpvy COOTBETCTBYOLIWI SKCIIEPUMEHTAIbHBIN CTeH/| (eC/TH €T0 HET, TO COOOIIUTL 00 3TOM
PYKOBOZCTBY)

8. Eciin Het tabopaTtopuy, HeT CTeH/ja, HeT MHCTPYKLMM U HeT 37eKTPOIMTaHKS, TO COOBIUTE PYKOBOZCTBY, UTO
orpeZiesTh K03((PUIMEeHT TeTI00TAaur He TIPe/ICTaB/IsIeTCsI BO3MOXKHBIM.
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Ne 11 ITpouunTaiiTe TeKCT, BbibepyTe MPaBU/IbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBaIOIMEe BEIOOP OTBETa
TenonsnyueHue - 3T0:

1. cloXKHBIN BUJ, TeriooOMeHa
2. MPOCTOY BUJ, TEMI00OMeHa, B KOTOPOM MEPEHOC IHEPTUH OCYIeCTBIISIETCS 3TeKTPOMarHUTHEIMU BOJTHAMM
3. CJIOXKHBIN BUJL TETJIO0OMeHa MEXY >KUAKUMU CpeJjlaMy

4. TIpoCTOii BUJ, TersIoo0MeHa, TIPY KOTOPOM SHeprsi riepelaéTcsi U3yueHHeM 37ieMeHTapHBIX YaCTHL]
(271€KTPOHOB, TTPOTOHOB U IPOYNX MUKPOHOB)

Ne 12 ITpouunTaiiTe TeKCT, BbIOepHTe MPaBI/IBHBINA OTBET U 3alUIIMTe apryMeHThI, 000CHOBBIBAIOIIME BEIOOP OTBETa
CreneHb YepHOTHI - 3TO:

1. OTHOLLIEHHEe YHEPTHH, U3/Ty4aeMOU TeJIOM K SHEPrHH, MOTTIOLAeMOH TeJIoM
2. OTHOIIEHNE 3Hepruy, U3TyuyaeMoi TeJIoM K SHepIruy, U3/1y4aeMoi abCo/IoTHO UEPHBIM TeJIoM

3. OTHOILIEHHe SHePTUH, U3/1yyaeMoU TesloM K SHepruu, U3aydaeMo abCOMFOTHO YEPHBIM TeJIOM TIPY TOM ke
TemIieparype

4. OTHOLIIeHYe SHepruy U3/1yyaeMoil TejioM IIpY ero MOCTOSTHHOW TeMIieparype
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