MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPUBOPBI 1 OBOPYJIOBAHUE

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HDOEKT[/]DOB&HI/IC PAaKeTHBIX }I[Bl/ll"aTe.I'leﬁ TBepAoro Tor/JinBa

Cnenpanurer

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX

NporpaMMabl AIITITAPATOB
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
Kupiuya AuToH FOpbeBuu, cTapiiuii rperno/aBarenb

Kadenpa A8 IBUT'ATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Caguenko ['puropuii bopucosuu, cTapiiuii npenojaBaresib

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel A8 JIBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomumii kKadeapoi JlesuxuH A.A., K.T.H., JIOLI.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

A8 ABUTATEJ/IN 1 DHEPI'OY CTAHOBKU J/IETATEJ/IbHBIX AIIITIAPATOB

3aBepytomuii kadesapoii JleBuxuH A.A., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMTPUBOPBI 1 OBOPYJOBAHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-3.3 — crocobHoCTs MPOBOAUTHL PaboThl Mo 00paboTKe, aHa/NU3y pe3y/IbTaToOB SKCIIePUMeHTaTbHBIX
WCC/Ie/I0BaHUH, UCTTBITAHUI PaKeTHBIX JBUraTesIed U X 3JIeMeHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-3.3

3HAHUS:
3HaeT MeTOABI U CPeZiCTBa U3MepeHUs, IpUMeHsieMble MpU UcnbiTauuax ['T/L;

YMmeHus:
HpOBO,LII/ITI: HU3MepeHUA PAa3/IMUHBIX TeXHUUECKHUX BeJIMYMH, 06pa6aT])IBaTb IMOo/IyueHHbIe De3y/ibTaThl,

OIIeHMBATh KaueCTBO TOTyUeHHOU N3MepUTe/IbHOM NH(pOPMaLiu;

HaBbIKU:
Bnagets MeTofiaMu  TMpOBe/IeHWs UW3MEpPEHUH TeXHUUECKWX BEeJIMUMH B 00/1acTh  CBOel

npoeCCHOHATBHON [1eSITe/TbHOCTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOuciunmaa TIPUBOPHI 1 OBOPYIOBAHUE siBnisieTcst TUCIATUIMHON 00A3aTeTbHON YacTH
6;10ka 1 mporpamMMbI TIOATOTOBKY 110 HarpasieHuto 24.05.02 IIpoekmupogaHue asuayuOHHbIX U PAKeMHbIX
osuzamesnell.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
TEPMO/IMHAMUWKA, BBEJJEHUVE B CIIEHUAJIBHOCTD.

CopepXaHve AWCHUTITMHBI SIB/ISIETCSI OCHOBOM [IIST  OCBOEHMSI AVCLIATIINH! UCIIBITAHUSA AN
JUATHOCTUKA TBEPJOTOIUVIMBHBIX PAKETHBIX [JIBUTATEJ/IEW, ITPAKTUKYM IIO
NCIIBITAHUSAM N TUATHOCTUKE.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHbIe U 00IL{eMHKeHepHbIe U SKCIIepUMeHTaTBHOTO
WCCIIeloBaHUs JJ1s1 PellleHrsl MH)KeHepHbBIX 3a/jau podecCcroHalbHOMN 1eATeIbHOCTH

¢ OIIK-7 — CriocobeH KpUTUUYECKH ¥ CUCTEMHO aHa/IM3UPOBaTh JI0CTHXKEHUS OTPaciv
JIBUTaTesIeCTPOEHUs] U SHEePreTHUeCKOM TeXHUKU U CIT0Co0ObI MX PUMeHeHHs B ITpodeCcCcroHaTEHOM
KOHTEKCTe

e TICK-3.5 — CriocobeH pOBOAUTD TIOMCK, CUCTEMAaTU3MPOBATh U aHAIM3UPOBaTh MHPOPMALHIO TI0
KOHCTPYKTUBHBIM U CXEMHBIM pellIeHUsIM CyLeCTBYIOLIel pPaKeTHO-KOCMHUYeCKOW TEXHUKHU U UX
3JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe S
3aHATHA E =
B KOHTAKTHOM g @ qi 1
a, dopme z g g5
= o g Z 3
o o = & E(, =B
& E HawnmeHoBaHHe pa3jie/IoB H AHAAKTHYECKUX eJHHHL] EJJ -] & §
< | 2 8 | o | g | Ez| "%
° g | | s 3
o A ?
=] = <
O
=
Pazaen 1. OGuue cBefieHus 0 cpeAcTBax u3Mepenus. 1.1. 3ajaun 1 KauecTBO M3MepeHuid. Obire
3 5 TpeGOBaHusl K cpe/icTBaM M3MepeHus. [Tokasaren KauectBa cpeACTB u3MepeHust. 1.2. Kiaccbl TOYHOCTH. 12 4 4 8 15
VictouHuku onmbok. MeTposiornueckast HaZle>KHOCTb CPeZICTB U3MepeHHs.
Paspen 2. IIpuGops! 1 n3MepeHusi faB/aeHUil U cuil. 2.1. EAUHULIBI U3MepeHst aB/IeHUi U CHJL.
Knaccudukanyst cpeficTB u3MepeHusi aaeHUd 1 cuil. [Ipubopsl ¢ BeCOBBIM ypPaBHOBEILIMBAHHEM.
3 5 T'uzipaBIMUuecKre Mecc03bl. YCTPOMCTBO M MPUHLMIE! paboTbl. OcOGeHHOCTH NPUMeHeHus.. 2.2. 2 6 6 16 15
TIpr6opEI C yNpyruM ypaBHOBeLIMBaHUEM. YCTPOICTBO U MPUHLMIBI paboThl. OcobeHHOCTH
npuMeHenws. 2.3. DeKTpruecKue nprubopbl u3MepeHust Jasiennit u cu. CrieLasbHble MeTO/bl
v3MepeHus: AHBHEHI/IFI U CUJL.
Paspen 3. IIpuGopsi u3mepenus: Temneparyp. 3.1. TemmneparypHble wkansl. Kinaccudukarius
npr6opoB. KoHTakTHbIE TPUGOPHI M METO/bI U3MEPEHHS TEMITEPATYP, OCHOBAHHbIE HA TeMIIepaTypPHOM
pacIIMpeHnH. YCTPOMCTBO M NPUHLMIIELI paboThl. OcobeHHOCTH npuMeHenws. 3.2. KoHTakTHbIe
3 5 rprbOpbI U METO/bl U3MEPEHHs TeMITepaTyp, TePMOIIapbl U TEPMOPE3UCTOPbI. YCTPOMCTBO M MPUHLIUITBI 22 6 6 16 15
paborbl. OcobeHHoCTH NpUMeHeHust. 3.3. BeckoHTaKTHbIe MPUBGOPBI K METO/bI U3MEPEeHHs TeMIIeparyp.
YerpoiicTBo ¥ npUHLHIBL paboThl. OcobeHHOCTH NpHMeHeHus. VI3MepeHHe TeMIiepatyp B JBIDKYLLXCS
cpejiax.
Paspen 4. IIpnOopeI H3MepeHHs1 KOIMYecTBa M pacxopa. 4.1. Knaccudukauus. Pacxogomepst
3 5 reperna/a jassieHusi. Pacxozomepsl 06TeKaHus1. YCTPOMCTBO, MPUHLIKIT paboThbl, 0COBGEHHOCTH 20 6 6 14 15
npuMeHenus. 4.2 CKOPOCTHbIe TaXOMETpUUeCcKHe PacxofoMepbl. MaccoBble pacxo/joMepbl. YCTPOKCTBO,
MIPUHLMIT PaboThI, 0COGEHHOCTH TPUMEHEHHST.
Paspen 5. VI3mepuTe/ M XMMHYECKOro COCTaBa M cBoicTB. 4.1. Kiaccudukarus. OcobeHHOCTH
3 5 M3MepeHHst XMMUUeCKOTO COCTaBa ra30BbIX, XKUJKHUX U TBePABIX Mpob. 4.2. Xumnueckue, Gpusnko- 16 4 4 12 10
XUMHUeCKHe U (pr3nUecKre ra30aHaan3aTopbl. YCTPOMCTBO U PUHLMIEI paboTel. OcobeHHOCTH
npuMeHenust. 4.3. Xpomatorpadus ¥ CeKTPOCKOIHsl. YCTPOHCTBO U MPUHLMIBI pabOTBI.
Paspen 6. IIpu6ope! U MeToAbI Hepa3pylIaoIero KOHTpoIs. 6.1. Hepaspyuiaiomuii KOHTPOIIb.
3 5 Krnaccugukanys 1 06/1acTh PUMeHeHHs! OCHOBHBIX MeTO/I0B. AKycTHueckue Metozbl HK. 10 4 4 6 15
PaguoBonHoBeie MeTozbl HK. 6.2. Paguanuonnsie Metoast HK. MarnutHble Metogsl HK.
Toxosuxpesble MeTozbl HK.
Paspen 7. Cucremsbl nepeauy U 00paGoTKH JaHHbIX. 7.1. DeKTpHUUYeCKre Cpe/iCTBa U3MepeHHsl.
3 5 CucTeMsl nepefjaun JaHHbIX. CHCTEMBI PerucTpaLyy. Mi3sMepuTe1bHO-MHPOPMALMOHHbIE CUCTEMBI. 6 4 4 2 15
TIpunune! nocrpoenus MKVC.
Bcero 3a 5 cemecTp 108 34 34 74 100
Bcero no gucnumnmne 108 34 34 74 100
3.2. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep n HanmeHOBaHue OoneMm,
CopepikaHue yue0HOro 3aiaHusA
n/n pa3aesia TUCHUII/IMHbI yacoB
1 Pa3gen 1. O6ue cBesieHHs O YrnybnenHast mpopaboTKa paszienoB Kypca 1o 8
CpeacTBax M3MepeHus. pEKOMeH,ELYEMOI‘/JI JTeparype
2 ITpopaboTKa MaTepyaioB MPaKTUUeCKUX 3aHATHH 8
Paspen 2. TIpubopsl 1 U3MepeHust — 5
~ T. HHas I1 TK. B K IT
3 JaB/IeHUH U CUJL. J1IyOJIeHHa! popé OTKda pa3fesio )‘/'JPCEI (0] 8
KOHCII€KTaM JIEKLIUHY Y pEKOMeHAYyeMOU JInTepaTrype
YrnybnenHast mpopaboTKa pasziesioB Kypca 110
4  [Pasgen 3. ITpubophl W3MepeHust y bopa pasa yp 8
o eparyp KOHCII€KTaM JIEKITUH Y PEKOMEHAYyEeMOU JIMTePAType
TeMIT TYP. >
5 ITpopaboTka MaTepHraoB MPaKTUUeCKUX 3aHSITHH 8
Yrnyb6nenHast mpopaboTka pa3/iesioB Kypca o
6 |Pazgen 4. TIpubopsl U3MepeHUst Y popa pasi P 7
KOHCIIeKTaM JIeKLIMU ¥ pEKOMEHyeMOU JiuTeparype
KO/IM4eCTBa U pacxoa. o
7 ITpopaboTKa MaTepra/ioB MPaKTUUECKUX 3aHATHH 7
YrnybnenHast mpopaboTKa pa3ziesioB Kypca 110
8 [Pasgen 5. Mamepurenu y bopa Pas yp 6
o KOHCIIEKTAaM JIEKLIMHM U PEKOMEHYEMOU JTUTeparype
XUMHNUYECKOI'O COCTaBa B CBOUCTB. >
9 ITpopaboTka MaTepranoB MPaKTHUeCKUX 3aHSTHH 6
10 Pa3gen 6. IIpubops! 1 MeTozbI YrnybnenHast npopaboTKa paszienoB Kypca 1o 6
Hepa3pyllaroIiiero KOHTpPOoJid. KOHCIIeKTaM J'IeK]_[I/Iﬁ n pEKOMEH,E[yF_'MOI‘/JI JiuTeparype
1 Paszzen 7. Cuctemsl riepefiauv 1 | YriyOsieHHast MpopaboTKa pasziesioB Kypca 1o 2
O6pa6OTKI/I MaHHBIX. KOHCIIeKTaM J'IEKL[I/If/'I n pEKOMEH,IIYEMOI‘/JI JiuTeparype
Bcero 3a 5 cemecTp 74
6 27537




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1[2[3[4] 5 [6[7]8 9 10 [11]12]1314 15 16 [ 17
5 KIloc | IP BP3[l, KIToc | /IP KIloc, BP37, | P

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUECKasi paboTa;
¢ Klloc — KOHTpO/b TTOCeaeMoCTH;
e BP3]l — BornpockI 10 paszeny.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
e MArHOCTUYECKas paboTa;
e  KOHTpOJb [T0CEI[aeMOCTH;
¢ BOMPOCHI TI0 pa3fieny.

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B popMax:
e 93K3aMeH.

7 27537



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

.. [Tpubops! 1 Metozb! u3mepeHuii. Munck: BHTY, 2010, s51. pec.
2. B. U. FOnv. . Metopb! n3mepenust Teriou3ndeckux napamerpos. CII6.6T'TY "BOEHMEX" um. 1.
®. Ycrunona, 2016, 50 s5k3.
3. B. X. FOnwv, B. III. Cynabepuj3e. . DJeKTPOMarHUTHBIE ¥ ONTHUYECKUE METO/IbI ITOJTyUeHHSI
undopmanyu. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2014, 42 3k3.
4. Y. A. HoBukos, O. T. Aromikos, C. A. MellkoB. . MeTofibl U3MepeHUl ¥ U3MepHUTeIbHbIe TPUOOPHI.
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBsa, 2009, 371. pec.
. M. 1O. Paukog. . Texanueckue n3Mmepenus 1 npubopsl. Mocksa: FOpaiit, 2020, 351. pec.
. FO. B. Anuckesuu. . [Ipubopsl U MeTO/bI U3MepPEHHUS TeTuIoTexHnueckux BeunH. CI16.6T'TY
"BOEHMEX" um. . ®. YctuHoBa, 2012, 31. pec.
7. 1O. B. Auuckepuu. . ITpub0pbI 1 METOIbI M3MEPEHUS TeIIoTeXHHUeCKrX BeauunH. CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2012, 65 3K3.

a Ul

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
1. K. Y. Tapacos. . CriekTpa/ibHble Tipubopsl. J1.: MatiHoctpoeHue. JIeHUHTp. oTa-Hue, 1977, 1 9K3.
5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. https://urait.ru — I'maBHast — O6pa3oBarenbHas riathopma FOpaiit. []7ist By30B U CCy30B.;

2. http://e.Janbook.com — 3BC JlaHs;

3. http://library.voenmeh.ru/jirbis2-®ynzaamenrtanbHas 6ubnuoreka BITY «BOEHMEX» um. 1.0.
YcruHoBa — ®dyHamenTanbHas oubmuoreka BI'TY «k BOEHMEX» um. I1.®. YctuHoRa.

CoBpeMeHHbIe TPOoQeCcCHOHANBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHZaMeHTaIbHBIX UCC/IeJ0BaHUH.

VHdopmalioHHble CIIpaBOYHble CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- Kouncynsraatllntoc- nvHGOpMaLlMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.
5.5. IIporpaMMHOe 0becIieueHHe:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPUBOPBI 1 OBOPYJOBAHIE

AnHoTanusa paboueii nporpaMMsl

Oucuunmmaa IIPUBOPBI 1 OBOPYJAOBAHUWE siBrisieTcss [UCLMIUIMHON 00s13aTe/IbHON 4YacTH
0/10ka 1 mporpaMMel MOATOTOBKM IO HarpasjieHuio 24.05.02 IIpoekmupogaHue agudayUOHHbIX U PAKenmHblX
odsueamesnell. [IMcLWIUIMHA peanu3yeTcs Ha (akyasrere A PakeTHO-KOCMMUECKOH TexHuku BI'TY
"BOEHMEX" um. [].®. Ycrunora kadenpoit A8 IBUTATE/IN U DHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-3.3 crocobHOCTh MPOBOAUTE paboThl Mo 00paboTKe, aHaMW3y pe3y/abTaToOB SKCIIEPUMEHTATbHBIX
WCCeJOBaHUM, UCTIBITAHUM paKeTHBIX JBUTaTesell U UX 3/1IeMEHTOB.

Cojiep)kaHue JUCLIMTIIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSi3aHHBIX C OCHOBaMHU W3MEpWTE/IbHOW TeXHUKH,
MIPUHIUNIAMUA  PabOThI, YCTPOMCTBOM, XapaKTEePUCTUKaMU, J[OCTOMHCTBAMM U HeJOCTaTKaMyd Haubosee
PacrpOCTpaHEHHBIX B ABUAIIMOHHOW TEXHUKE U3MEPUTEeTbHBIX TPUOOPOB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  KOHTPOJIb [TOCEI[aeMOCTH;
¢ BOMPOCHI TI0 pa3fieny.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTPEHBI JIEKI[UOHHbBIe 3aHATHS (34 4.), caMocTosTe/IbHast paboTa ctyzeHTa (74 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIPUBOPBI 1 OBOPYJOBAHIE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

paszenamM AUCLUTUIMHBI TIPUBe/IeHBI

B Tabsurle.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboTbI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pgen

1. O0mIMe cBeieHHs 0 CPeCTBAX H3MepPEeHHsl.

Yry6sienHas mpopaboTka

B. W. FOmuur. . MeTozibl U3MepeHUs TerIoQu3nue CKUxX
napametpoB: CI16.BT'TY "BOEHMEX" um. [I. ®.
YctuHOoBa, 2016 (1)

N. A. Hogukos, O. I'. Aromkos, C. A. Memkos. . MeTozbl

pa3zesnoB Kypca 1o M3MepeHHH U1 u3MepuTesbHble prboper: CI16.BI'TY 8
peKoMeHAyeMOU uTepaType "BOEHMEX" um. [I. @. YcruHoBa, 2009 (1,2)
1O. B. Anuckesnu. . [Ipubopbl ¥ MeTOZBI U3MepeHust
TeruioTexunueckux BesmunH; CI16.5T'TY "BOEHMEX"
M. . @. YctuHoBa, 2012 (1)
Wroro no pa3geny 1 8
Pazgen 2. IIpuOopbI ¥ H3MEPeHUs JaB/IeHUH U CHII.
lpopaboria ViarepHaos M. 1O. PaukoB. . TexHUUYeCKKEe U3MEPEHUst U MPUOOPHI: 8
MpaKTUYeCKUX 3aHITUN o
5 5 Mockga: FOpaiiT, 2020 (2)
YryOrenHas npopaboTka 1O. B. Anuckesuu. . [IpuOopbI ¥ MeTOZBI U3MepeHHsT
pa3,qenv013 Kypca o KOHCHEKTaM TerviorexHuueckux senuund: CI16.BI'TY "BOEHMEX" 8
JIEKLIAN 1 PEKOMEH/LyeMOH vm. [1. ®. YcrunHosa, 2012 (2)
uTeparype
Wtoro mno pa3aeny 2 16
Pazpen 3. Ilpubopsl H3MepeHUs TeMIeparyp.
g;ggg;oe:i;?)gapgga}{60(::1ré(1'?eKTaM M. 1O. Paukos. . TexHu4YecKue U3MepeHUst U PUOOPHI:
JIEKI[UN U PEKOMEHYeMOH Mocksa: FOpaiir, 2020 (2) 8
JHTEDATVDE FO. B. AnuickeBud. . [IprbOpsI B METO/|bI U3MEPEHHSI
patyp TeryioTexHnueckux BennurH: CI16.BT'TY "BOEHMEX"
TIpopa6orka marepua/ios uM. []. @. YctrHoBa, 2012 (3) 8
MpaKTHYeCKUX 3aHATUN
Wrtoro no pasgeny 3 16
Pazgen 4. IIpubopsl H3MepeHUsi KOJTHUECTBa M pacxoja.
y;:ygfs:iaﬂ ?‘f Ega}i(gé{;emalw M. 1O. PaukoB. . TexHU4YeCKUEe U3MEPEHUS U MPUOOPHI:
D D o Mockea: FOpaiit, 2020 (2) 7
HHT]: ar [; ad 1O. B. AnuckeBuu. . [Ipubopbl ¥ MeTOZBI U3MepeHust
patyp teryiorexunueckux BesmunH; CI16. 5T TY "BOEHMEX"
IIpopaborka marepuazos M. . @. YctuHoBa, 2012 (3) 7
TpaKTUUeCKHX 3aHITUM
Wroro no pasgeny 4 14
Pa3pen 5. Vi3mepuTe/ i XMMHYeCKOIr0 COCTaBa U CBOMCTB.
Yry6sienHas mpopaboTka M. FO. PaukoB. . TexHU4YeCKUe U3MEPEHUS U MPUOOPHI:
pasziesioB Kypca I10 KOHCIIeKTam Mocksa: FOpaiit, 2020 (4) 6
JIEKL[MM 1 peKOMeHAyeMOoi . ITpubopsr 1 MeTozib! M3Mepenuit: MuHck: BHTY, 2010
JuTeparype 3,4
11 27537



ITpopaboTka MaTepuanoB K. N. Tapacos. . CriektpanbHble IpruOopsI: J1.: 6
MpaKTUYeCKUX 3aHITUN MaumHoctpoenue. JleHUHrp. ota-uue, 1977 (2, 3)
Wroro no pasgeny 5 12
Paspen 6. IIpuGopbI ¥ MeTOABbI Hepa3pyLIAIIEro KOHTPOJIsA.
YrnybnexHas npopaGorka N. A. HoBukos, O. I'. Arowmkos, C. A. Mekos. . MeTozb!
ﬁgiﬂig)i Kzig;eng HoHcTeKTam v3MepeHuli 1 u3mMepuTenbHble pudopsl: CI16.BI'TY 6
L | D Ayemon "BOEHMEX" um. [ ®. Yctusosa, 2009 (2)
JIUTeparype
Wroro no pasgeny 6 6
Pazgen 7. CucteMbl nepefayu 1 00padOTKH JaHHBIX.
B. W. FOnu1. . MeTozbl U3MepeHUs TerIoQu3nueCcKUx
napameTpoB: CIT0.BI'TY "BOEHMEX" um. [I. ®.
YrnybsieHHasi mpopaboTka Yeranosa, 2016 (3)
. A. Hogukos, O. I'. Aromkos, C. A. Memikos. . MeToibl
ﬁgi’?;:;i ?éig;gg;%ﬁ:;mahd v3MepeHHH U u3MepuTesbHble prboper: CIT6.BI'TY 2
JTepaType Y "BOEHMEX" um. [I. ®. YcruHoBa, 2009 (1)
B. Y. FOsm, B. II1. Cynabepuz3e. . DjIeKTPOMarHUTHbIE
Y OTITHUeCKHe MeTO/bl TIOyUYeHus: MH(pOopMaLiu:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014 (2)
Wroro no paspeny 7 2
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IIPUBOPHI 1 OBOPYJOBAHUE

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e BOMPOCHI 10 paszeny;

e KOHTDOJIb TIOCEIIAeMOCTH;
e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocsl no pasjeny

OLleHMBaeTCs O/THOTA M KaueCTBO BBIMOJIHEHUS 3a/JaHusl, BEDHOCTb a/IFOPUTMA U MOJTyUYeHHbIX
pe3yJIbTaToB, CIIOCOOHOCTL UX OOBSICHUTD.
KomriniekTrl 3aanuii npegcrasiersl B Y MK aucUunivHebL.
3ammuTa 3aZiaHusi MPOXOJUT B JopMe [JOK/Iaja CTY[eHTa 110 BBIIOTHeHHOH paboTe U OTBeTOB Ha 3 BoIpoca
TiperiofiaBaress.
3aJjaHMe CUMTaeTCsl CAaHHBIM TIPY NpaBU/ILHOM OTBeTe Ha 2 BOTIpoca.

KoHnTpoas nocemaemocti
ArtTecTarius MpoCTaBsieTCs MPY YCIOBUM TIOCeILeHrs He MeHee 75 % 3ansiTuid. OTpaboTka
MPOMYILeHHBIX 3aHATHI He TpebyeTcs

JK3aMeH

WToroBelii KOHTPOJIb 0 AUCLMIIMHE TTPOXOAWT B (JOpMe 3K3ameHa
OtneHKa «y/|0B/IeTBOPUTEILHO» BBICTAB/ISIETCS TIPH MTPAaBU/ILHOM OTBeTe Oosibiie uem Ha 60 % BOMpocoB
TeCTUPOBaHUs, pa3MellieHHOTo Ha rardopme DMOC Moodle.
17151 TOJTyYeHUsT OLIEHKHU «XOPOILIO» U «OTIMYHO» He0OXOIMMO TIPOWTH TeCTUPOBaHKe, OTBETUB Ha Oosiee yeM
75 % Boripocos. ITocsie 3Toro 06yuaroMiACs A0MyCKaeTcs K 9K3aMeHy 110 OuieTaM.
B sK3amMeHallMOHHOM OusieTe aBa Bompoca. OleHUBAeTCs TI0THOTA U MPaBW/ILHOCTL OTBETA 110 OUeTy.
O11eHKa «XOPOIIIO»: TIOJTHOTAa OTBeTa Ha BOMPOCHI Ousera: He MeHee 70% 10 KaXK/IOMy BOITPOCY.
OreHKa «OTJIMYHO»: TIOJIHOTa OTBETA Ha BOMPOCHI Ousera: He MeHee 80% 10 KaKOMYy BOTIPOCY, OTBeTHI Ha 1-2
JIOTIOJTHUTEJIbHBIX BOMPOCA CO CTENEeHbI0 MOTHOThI OTBeTa He MeHee 50% 1o KaXKoMy.
OLeHKa "Hey/J0B/IETBOPUTENIBHO" BBICTABISIETCS, €C/IM KOJIMUeCTBO MPaBUIbHBIX OTBETOB MeHee 65% BOIPOCOB
TeCTUPOBaHMs, pa3MelrieHHoOro Ha twiatdopme SVIOC Moodle.
JK3aMeHalMOHHbIe BOMPOCHI npefcTasiieHsl B Y MK auclMnivHeL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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KonTposnb
3 5 Paspen 1. O6uue cBeieHuUsI 0 CPeACTBAX 12 4 4 8 15 [mocemaemocty,
H3MepeHHus. Bornpocs! no
pasgeny
3 5 Pa3zzen 2. TIpuOopsI 1 U3MepeHus 29 6 6 16 15 Bomnpocs! no
JaBJIeHUM U CUJL. pasgeny
KoHTposnb
3 5 Pa3zpaen 3. IIpuGopsI H3MepeHust 2 6 6 16 |5 [mocemaemocty,
TeMIeparyp. Bornpocs! no
pasgeny
KonTtposns
3 5 Pazpen 4. Ilpubopsb1 u3MepeHus 20 6 6 14 |5 |mocewiaemocTy,
KO0/IMYeCcTBa U pacxopa. Bornpocsl no
pasgeny
KonTtposns
3 5 Pa3pen 5. Ismepurenn XMuMHUYeCKOr0 16 4 4 1 10 |[mocemaemocry,
COCTaBa U CBOWCTB. Bornpocsl no
paszeny
Kontposib
3 5 Pazgen 6. IIpubopsI B MeTObI 10 4 4 6 15 [mocemaemocry,
Hepa3pyuialoilero KOHTPOoJis. Bornpocsl no
paszeny
Kontposib
3 5 Paspgen 7. Cucremsl nepejadyu u 6 4 4 2 15 MOCeI[aeMOCTH,
00paboTKM JaHHBIX. Bompockl o
pasgeny
Bcero 3a 5 cemectp 108 | 34 34 74 100
Bcero no gucuunInHe 108 | 34 34 74 100
14 27537




Kputepuu oneHuBaHus

IICK-3.3

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Bonpocbl omkpbimoz2o0 muna:

Kakyro cocTaBstoiyro jaBieHuss MO)XHO USMEPUTh JaTUMKOM [aB/IeHUs,
YCTaHOBJIEHHBIM TePIeHIUKY/ISIPHO TTIOTOKY

Uro 03Havaer nosiyyaeMoe C JjlaTuvka 3HaueHve B 0 MA MpH UCI0/Ib30BaHUHU JATYMKOB C
BBIXOJHBIM CUTHa/IoM 4-20 MA?

Ha3zoBurte THI 13MepuTe/ILHOTO MPHUO0pa, MoKa3aH!s KOTOPOTO MPe/ICTaBIISIOT COO0M
HeIpepbIBHYIO (PYHKIIHIO M3MepsieMOl BeJTMYHMHbI OT BpeMeHH?

Kak Ha3bIBaeTCsl yCTPOMCTBO 15l ToyueHnst HH$opmaryu 06 n3mMepsieMoii BeTMUMHE B
BHU/Ie 3JIEKTPUUECKOrO WM ITHEBMaTU4eCKOTr0 BBIXOJHOTO CUTHasa?

Kax Ha3bIBaeTcst yCTPOMICTBO, pejHa3HaueHHOe JJIs1 [IPSIMOTO UJIM KOCBEHHOTO
CpaBHEHHs U3MepsieMOl BeJIMYMHEI C eAUHULIeH n3MepeHUs?

Heo6x0iuM0 M3MepUTh MaCCOBBIN PacXo/] reTepOreHHOro MOTOKa XXUAKOCTH. Kakoit
JATUMK MO>KHO TIPUMEHUTD? BribepuTe MpaBU/IbHBINA OTBET U 3aMUIIINTE apryMeHTHI,
000CHOBBIBaIOLIME BEIOOD OTBETA.

- KOPUOJIMCOBBII pacxojoMep
- CWIOBOM TaxoMeTpUueCcKUid pacxozoMep
- Y/ITPa3BYKOBOM pacxozioMep

- TePMOAHEMOMETPHUECKUM PacXoioMep

Kakoit KOHCTPYKTHBHBIH 371eMeHT HeoOX0IMMO TIpelyCMOTPETD /ISl YCTaHOBKU
TepMOTIapbl B MarucTpasb MOAAUYX TOTUIMBA? 3alUIIITe HeCKOIbKO BaDUaHTOB
KOHCTPYKTHBHBIX JIEMEHTOB.

UTo 03HauaeT Ha JeliuMaJiIbHOM HOMepe uepTtexxa kog C37?

Kakoii Tvn aT4MKOB, C 3/1eKTPUUeCKUM BBIXOJHBIM CUTHAJIOM, B OCHOBHOM,
UCIIO/B3YHOT /1Sl U3MepeHwsi Tru? BeibeprTe MPaBU/IbHBIN OTBET U 3aITULINTe
apryMeHThl, 000CHOBBIBAIOIIME BEIOOP OTBETA.

- TeH30pe3UCTHUBBIHBIN JaTUMK
- TepMOpe3UCTUBHBIN JaTUUK

- Maruuk Xosna

Kakoro THria rnorpetHoCT! yYUTHIBAIOT MPY pa3paboTKe aBTOMaTH3UPOBAHHOM CHCTEMBbI
KOHTpOJIs U yripaBienus (ACKY) fi71st IpoBeieHUs UCTILITAaHUI? BhiOepuTe NMpaBUbHbIE
OTBETHI U 3alULIKTe apryMeHThbl, 000CHOBBIBAIOIIIME BEIOOP OTBETA.

-C/TyJaifHas TIOTPeITHOCTh
-CUCTeMaTHYeCKasi MOrPeIIHOCTh
-rpybasi MOrpeIHoCTh
-[IOTIOJTHATE/TbHAS TIOTPELTHOCTh
Bonpocbl 3aKkpbimozo muna:

ITpu ycioBur He0OXOJUMOCTH U3MePeHUs TemriepaTyp Bbilie 650°C KakKoU THIT IaTUrKa
TeMITepaTyphl LiesecooOpa3Ho UCTIOb30BaTh?

- TepMorapa

- TepMOCOIIPOTHB/IEHHUE
YT0OBI YuecTb BIUsiHUE TPYOO MOrPeLTHOCTH U3MepeHUsI:

- Be/IMUMHY U3MepSIIOT MHOTOKPaTHO U HaxX0JsT ee cpefiHeapudMeTHUeCKoe 3HaueHne
- K UI3MepeHHOMY 3HaueHUIO MPUOAaB/ISIFOT WK BEIUUTAIOT MOTIPABKY
- YMHOXKaIOT M3MepeHHY0 BeIMYMHY Ha CYMMY IOTPeIliHOCTeH

- TIPU pacyeTax JJaHHYIO BEJIMUMHY He YUUTHIBAIOT
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Ne 3 HasosuTe nmorpemHocTs cpeicTBa U3MepeHus, KOTopasi BOSHUKAeT P OTK/IOHEHUH
YCJIOBUM 3KCITyaTalliy OT HOPMa/bHBIX, T. €. TOTPELIHOCTb, MOSB/IAIOLIAACS TIOZ
BO37lefiCTBHEM JecTabunm3upyrommx Gpaktopos

- [lorosiHUTEIbHAS TTOrPELIHOCTh
- CniyuaiiHasi TOrpelIHOCThb

- CucreMatnueckas MOrpemnrHoCTb

- OCHOBHast IOTPeLIHOCTh
Ne 4 Kakoti mprbop 1mo3Bo/isieT u3MepsATh TeMIlepaTypbl nopsiaka 100 K?

- [1naTuHOBBINM TepMOpe3NCTOP
- ['a30BBIl MaHOMETpUYECKUI TEPMOMETP
- PTyTHBII TepMOMeTp pacliupeHUs

- XpoMmeJib-KoriesieBast TepmMoriapa
Ne 5 Bribepute 13 crivcka mpeobpa3oBaTesid pacxo/ia U3Mepsrolie 00bEMHBIN pacxos

- D/IeKTPOMAarHUTHBIN pacxofioMep
- Pacxoziomephl epeMeHHOT0 U TIOCTOSTHHOTO Teperazia JaBIeHust
- Pacxomomep obTekaHus

- YnBsTpa3ByKOBO# pacxo/joMep
Ne 6 1711 66 CKOHTAKTHOT'O U3MEPEHHUSI TeMIIepPaTyphbl IIPUMEHSIETCS

- TUPOMETP
- ¢hoTomeTp
- TEPMOMETP

- CIEKTPOMETP
Ne 7 CooTHecuTe omnpejiesieHUe U TePMUH

A - TOUHOCTB
1 - DOrpelHoCTh CPeJCTB U3MEPEHUS] U METO/[OB

pesyJ/IbTaToB
o V3MepeHust
v3MepeHui
2 - 6nr30CTh APYT K JPYTY pe3y/bTaToB MOBTOPHBIX
b - cxogumocTh V3MepeHNH, OCYILeCTB/IseMbIX B OZJMHAKOBBIX
YCJIOBUAX
B.- 3 - G;u30CTh APYT K APYTY Pe3y/bTaToB M3MepeHHH,
NIPOBOJMMBIX B Pa3HBIX MeCTax, B pa3HOe BpeMsi, HO B
BOCIIPOU3BOJUMOCTD
MOCTOSIHHBIX YCIOBUSAX
Ne 8 CooTHecHUTe yCIOBHOE N300paXkeHHe 3/IEMEHTOB CTEHZIOBOTO 000PY/I0BaHUS C
HauMeHOBaHWeM

A Knanan perynupyrouuii 1

b Knanan obpatheii 2
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B KnanaH pefyKIMOHHBIN 3

- S
I' KnanaH fpoccenbHblid 4 b‘
Ne 9 YTo Takoe KIacC TOUHOCTH U3MEPUTE/LHOTO Mprubopa?

- XdpakKTepruCTHUKa HpH6opa, orpejesisdroinias A0IyCTUMbIe 3Ha4YeHWA OCHOBHBIX U
AOINOJTHUTEJ/IBHBIX HOFPEMHOCTEﬁ, B/IUAIOIIMX HAd TOYHOCTH U3MEDEHUSA

- XapaKTepUCTUKa Mprbopa, 0603HavaroIIas OIMOKY U3MepeHHUsI

- XapaKTepUCTHKA MPrO0pa, OTpe/iesisolas 0MyCTUMbIe 3HaUeHHsT 0CHOBHBIX
TOTPeLTHOCTeH, BAUSIOIUX HAa TOUHOCTh U3MepeHHUS

- XapaKTepHCTHKa Mprbopa, 0603HavaroI1as OTHOCUTENBHYO TIOTPELTHOCTb U3MepPeHuH

Ne 10 Ha pucyHke n300pakeH 37eMeHT MHEBMOTHAPABINYeCKOU cxeMbl. Kakol Jaruuk/
npubop npejcTaB/ieH Ha Bbl/je/IeHHOM 3/IeMeHTe

- JaT4VK JIaBIeHUs
- JlaTUMK TeMIlepaTypbl
- MaHOMeTp

- pacxozomep
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