MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
roz Habopa rpymmnsr: 2026

IIporpamMmmy cocTaBuIu:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
lepmuman Enena MuxaiiioBHa, CTapilivi IIperojaBareib

Kadenpa A9 TINTASMOTA3OAVNHAMMUMKA U TEIIVIOTEXHUKA
[TamumoB Butanuii [TeTpoBud, K.T.H., ZIOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel A9 ITINTASMOTA3OAUMHAMUKA U TEIVIOTEXHUKA

3apenyromuii kadeapoii Terepuna U.B., K.T.H., [011.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

A9 IVTIASMOT'A30JVUHAMMUKA N TEIVIOTEXHUKA

3aBepytommii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIUVIOIIEPEJTAYA

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:

OTIK-5 — CriocobeH UCIOo/b30BaTh COBPEMEHHbBIE TIOAXO0/bI M METO/[bI PEllieHus MPodeCCUOHABHBIX 33/ja4 B
00s1aCTH aBUALIMOHHOW Y PAKETHO-KOCMUYECKOM TeXHUKH

IMK-1.1 — CrocobeH WCMOMB30BaTh 3HaHWA (YHAAMEHTalbHBIX pPa3/e/ioB eCTeCTBeHHOHAyuyHOTO U
npo¢heCCHOHATBHOTO LMKJIOB /IS TIOHMMaHUs (pr3HuecKol CYLHOCTH pabouuX MpOLeCCOB SHEpPreTHueCKUX
YCTaHOBOK aBHUAL[MOHHOW M PaKETHO-KOCMHUECKON TEXHUKU

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
OIIK-5
3HAHUA:
Ha YypOBHe TMpeJCTaBJe€HUNA: TIPUOOpeTeHWe CTYJeHTOM 3HAaHWHM B 00/aCTH KOHBEKTHBHOTO

Ter1000MeHa;

Ha YPOBHE BOCIPOW3BEJIEHUS: OMMCaHWe Mo/iesiel TeryiooOMeHa, OCHOBHBbIE METOZbI pacuera 3ajau
TErJIOOT/IauH U TeTIonepeaun,

Ha ypOBHE MOHUMAaHUSA: U3yUHUTb OCHOBHbIE METO/IbI TEMJIOBOTO pacyeTa;;

YMeHUs:

TeOpeTUUeCKHe: PacyeT TeIJIOOTAaul MeTOJaMK TeOpHH T0100Hs

[TpakTHUeCKKe: pelliaTh 3a/jauu C TIOMOII[bI0 KPUTEePHa/IbHbIX YPaBHEHHUH;;;

HABbIKU:

OCTAaHOBKM U peIleHUsA TPAaKTHUeCKUX 3a/au; WCIO/Ab30BaHUSI DPACUeTHBIX 3aBUCHMOCTeH Jist
oripezie/ieHUs TeMITePaTyPHbIX TT0/1eli 1 TETIOBBIX TTOTOKOB;;.
IIK-1.1

3HAHUA:

TeOpPeTHUeCKHe OCHOBEI M 3aKOHOMEPHOCTeli 0CHOBHBIX IIPOLIeCCOB TeI/I000MeHa;

YMeHusi:
TOCTaHOBKA 3a/lauy TeJIOBOTO pacyeTa, FpaHWYHbIE U Haya/lbHble YCI0BUS;

HA6blKU:
HWMETH IIPpaKTH4YeCKHE HaBbIKW MCII0/Ib30BaHUA 3aKOHOMepHOCT€I>i OCHOBHBIX ITPOLj€CCOB TertoobMeHa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa TETIJIOITEPEIAYA sB/sieTcs JUCITUTTMHON 00si3aTe/IbHOM YacTu 0/10Ka 1
[IporpaMmsl IIOATOTOBKY 110 HaripasieHuto 24.03.05 [euzamenu 1emamesnbHblx annapamos.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, ®U3NKA, TEPMOJJMHAMMUKA.

CopiepkaHle  JUCLUIIMHBI ~ SIBASIETCST  OCHOBOM  mjia ocBoenusi aucimruiud:  TEOPUS
TEIVIOOBMEHHBIX ITPOIIECCOB, TEINIOOBMEHHBIE AIIITAPATBI.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI

MaTeMaTU4YeCKOro aHa/ni3a U MO/Ie/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTAILHOTO UCC/Ie/JOBaHMS B
npodeccuoHaNLHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS e S
B KOHTaKTHOM ¢opme Sa
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Pa3pen 1. OcHOBHBIe NOHATHSA U ONpe/ie/IeHus Tenionepeaaun. 1.1.
Ternnornepe/iada Kak CJI0KHBIN poljecc TerioobmMeHa. TemrieparypHoe
3 5 T1oJie B TIOABIDKHOM cpegie. I'pagueHT Temneparypsl. TennoBoit notok. 1.2. 10 6 6 0 0 4 10 15
dusnueckasi cxeMbl 1 MaTeMaTHueCKUe MO/ie/ii riepeHoca TeryioThl.
OreMeHTapHbIe MPOLIeCChI Ternoo6MeHa.

Paszpen 2. TenonpoBogHOCTb. 2.1. 3akoH Dypbe. [JuddepeHLpaabHbIe
ypaBHeHHs! TeIONPOBOJHOCTH. YC/IOBHs OfHO3HAUHOCTH [/1s1 pellieHus!
3a/lau Ter10npoBoAHOCTH. 2.2. CTaljMoHapHast TeIIONPOBOJHOCTb,

3 5 ypaBHeHHe Jlaruiaca B 3afjauax TeryIONPOBOAHOCTH Ha TIpUMepe 28 23 10 7 6 5 20 20
TEIIONPOBOAHOCTH CTeHKH U pebpa. 2.3. HecraupoHapHas
Ter/IoNpOBOHOCTb. PellleHre HecTallMOHapHOM Ter/IoNpOBOAHOCTH Ha
rprMepe HeorpaHU4eHHOM! ITaCTHHBI.

Paspen 3. KonBeKTHBHBbII Terioo0meH. 3.1. Tunoresa HetoTOHa 0
3 5 Teruiootaaue. Buypl Terootgaun. Kpurepun nogobus u KpHTepHaanme" 29 19 10 4 5 10 30 5
ypaBHeHuUs TeruiootAaun. 3.2. IHTeHCUBHOCTD Ternootaaun. Criocobbl eé
W3MeHeHHsI. YUt 0coOeHHOCTeii rpoljecca.

Pa3zpaen 4. Tenyioo0MeH Ten/I0BbIM u3nydenueM. 4.1. OCHOBHBIE 3aKOHbI
3 5 u3syveHusi. AGCOMIOTHO YépHOe U cepoe Teslo. PacuéT Teryioo6mMeHa B 22 11 4 3 4 11 20 20
cucTeMe peanbHbIX Tell. 4.2. OcO6eHHOCTH U3/TyueHHst ra30B.
Pa3pen 5. Tennonepepaua. 5.1. Teruionepeziaya uepes MIOCKYIO CTEHKY.
3 5 TennoBasi U30/1sALMs CTeHKU. VIHTeHCU(DHKaLMs Terionepejaun 19 9 4 3 2 10 20 20
opebpeHreM MIOBEPXHOCTH CTeHKH. 5.2. Teronepesaua uepe3
LIMHAPHYECKYIO CTeHKY. TerutoBast H30siLust Tpy6.

Bcero 3a 5 cemecTp 108 68 34 17 17 40 100 100

Bcero no gucuuninHe 108 68 34 17 17 40 100 100

3.2. AyANTOPHBIA MPAKTHKYM

Oo0neMm,
Ne |Homep u HaumeHOBaHMe
Tema npakTHU4YeCcKOro 3aHATHUS ayp.
n/m | pasjesa JMCIUIIMHbBI
4acoB
Pazzen 2 Perienue 3a/1au cTaliMOHApHOM U HECTaL[MOHAPHOU
1 ACT 2. TeT/IONIPOBOAHOCTH B 3/IeMeHTaX KOHCTPYKLMU SHepreThuYeCcKUx 6
TernonpoBOAHOCTE.
CUCTEM.
7 Paznen 3. KoHBekTHBHBIH |PelieHne 3a1au KOHBEKTUBHOM TEIJIOOTAaud B 3/IeMeHTax 5
TeryIoo0MeH. KOHCTPYKLIMU SHEPreTUYeCKUX CUCTEM.
Pasgen 4. TerioobmeH
3 PeluieHuve 3amau Ten0BOro U3/1y4eHUs: B CHCTEME peasibHbIX TeJl. 4
TeI/IOBBIM U3TyUeHUeM.
4 Paspen 5. NccnenoBanue Ternuionepenayuy B 3/ieMeHTaxX KOHCTPYKLIMA 2
Tenionepezayva. SHEepreTUUeCKUX CUCTEM.
Bcero 3a 5 cemectp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Oonem,
Ne | Homep u HaiMeHOBaHHe
Tema /1a00paTOPHOro NPaKTHKyMa aya.
n/n pa3jesna JUCIUNIUHBI
4acoB
1 JIP-Ne1. ViccnenoBaHure ripoLiecca TeryIonpoBOAHOCTH B 2
MeTasulaX MeTO/IOM [I/TMHHOTO CTepKHS (MeTo[; Pyphe).
Pasnesn 2 JIP-Ne2. ViccnenoBaHre TeIJIONPOBOAHOCTH
2 ACT 2. TeIJIOU30/ISLIMOHHBIX MaTepPUaOB METOAOM LIW/TMHAPUYECKOTO 3
TeronpoBOAHOCTE.
CJ1011.
3 JIP-Ne3. WcceoBaHre 3aKOHOMEPHOCTeH HeCTalliOHapHOM 9
TeIJIONPOBOAHOCTY NPU OXJI&XKAEHWH Tel.
4 Pazpen 3. KonBektuBHbIN |JIP-Ned. VccneioBaHMe KOHBEKTHBHOM TEIJIOOTAAUYU 4
TerI000MeH. CBOOO/IHOM KOHBEKI[Mel Ha TIOBePXHOCTH LIUIUH/IPA.
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5 |Pa3gen 4. TerioobmeH JIP-Ne5. VcciejoBaHye TEIJIOBOIO U3/Iy4YeHUsl B CUCTEMe 3
TeI/IOBBIM U3/yUeHUeM.  |peasbHbIX TeJl.
6 |Pasgen 5. Terionepenaya, JIP-Ne6. I/IccneszaHHUe Teruioriepesayy yepes 3
LWIMH/IPUYECKUN CJI0M TeIJIOU30/ISILUH.
Bcero 3a 5 cemecTp 17
3.4. CamocrosiTennbHas padora crygenrta (CPC)
No Homep n HaumeHOBaHHe Oompem,
Copep)kaHue yueOHOro 3ajaHus
n/n pa3je/na JUCHUITHHBI JacoB
1 Pa3zpen 1. OcHoBHbIe NOHATUA U (OCHOBHBIE IOHATUSA U onpefeneHus. Iloarotoska k 4
ompejiesieHus Tervionepeaaul.  |JIeKLUsM
[ToaroToBKa K JIeKUUsIM, TTPAKTUUECKUM 3aHSITHSIM U K
2 2
Paszen 2. TerionpoBogHOCTh.  |1abopatopHeiM pabotam Nel, Ne2 1 Ne3; HamMcaHue oT4YeTa
3 Pa3paboTka ZioMalliHero 3aiaHusi 3
4  |Pasgen 3. KonpexrupHbrii [ToaroroBka K TIPAKTHYECKHUM 3aHSATHSM. IMogroToBKa K 4
JabopatopHoi pabote Ned, HarvcaHue OTUETA
Teryio0bMeH.
5 Pa3paboTka fomallHero 3aziaHust 6
6 Pasjen 4. Ternoo6men Pa3paboTka JioMalHero 3aiaHust 5
7 |reriossiM w3nyuermem. [TogroroBka K MPAKTUYECKUM 3aHATHSAM. ITogroroBka kK 6
naboparopHoii pabote Neb, HarMcaHWe OTUeTA.
8  |Pasgen 5. Temnonepeaua, [Togroroeka K MIPAKTUYECKUM 3aHATHSAM. HO,Z}I‘OTOBKEI K 10
naboparopHoii pabote Neb 1 HarvcaHye OTYETA.
Bcero 3a 5 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 |34 5 6 (7|8 9 10(11|12|13| 14 15 16 |17
5 KIloc Otu. o JIP | 1P Otu. no JIP | 1P KIloc| Otu. o JIP, I3 | AP

YcnoBHbBIe 0003HAUCHUS:
P — nuarHocTHueckasi paboTa;

KIIoc — KoHTpO/b TI0CeIaeMoCTH;

Ortu. 1o JIP — otuet nio JIP;
[3 — nomamHee 3azjaHue.

Tekymuidl KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnenyromx dpopmax:

e IMarHocTUYeckas pabora;
e  KOHTPOJIb MOCEIaeMOCTH;
e otuert 1o JIP;

e JiOMalllHee 3aJaHue.

IIpomexxyTouHas arrecranusi IIPOBOAUTCS B (hopMax:

¢ 5S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. CaxuH. . TernyioobMeH B 0JHOPO/HOM cpejie (Tervionepefaya). CI16.6TTY "BOEHMEX" um. 1. @.
YcrtunoBa, 2017, 31. pec.

2. B. B. CaxuH. . TeryiooOMeH B ofHOpOHO cpefie (Terutonepesaua). CI16. 5T TY "BOEHMEX" um. 1. ®.
YcrunoBa, 2017, 76 3K3.

3. B. B. CaxuH. . KOHBEeKTHBHBIN TeIIO0OMEH B OHOPOHOM cpejie (Teriootaaua). CIT6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2013, 173 3Kk3.

4. B. B. CaxuH. . KOHBeKTUBHbIH TeTyio00MeH B 0fiHOpPO/IHOM cpefie (TernooTaaua). CI16.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2013, 3. pec.

5. C. U. Ucaes, U. A. Koxxunog, B. U. Kodanos. Teopust Teryiomaccooomena. M.: 3a-so MI'TY um.
Baymana. 3onoras konnekuusi, 2018, an. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/ — ®yHnziamenransHasi oubmoteka BI'TY «BOEHMEX» um. 1.®. YcTruHOBa;
2. http://e.lanbook.com/ — 3BC Jlans;
3. http://urait.ru/ — O6pa3oBatenbHas maatdopma «HOpaiiT». I By30B U CCY30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHue:
1. Microsoft Office.
5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. 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. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

1. JTabopaTtopHasi yCTaHOBKA [Ijisi UCC/IeZIOBaHNMSI HeCTAllMOHAPHOW TETIONIPOBOHOCTH B PETY/ISIPHOM
pekuMe OXJIaKAeHHs Tesla;

2. JTabopaTopHasi yCTaHOBKA /i1 UCC/Ie/JOBAHUSI TEM/IOBOTO U3TYUEHHUS B CUCTEME TeJL.;

3. JlTabopaTopHasi yCTaHOBKA /11 UCC/Ie/[OBAaHMsI TEIJIOOT/[auM TIPY CBOOOIHOM IBWKEHUM BO3yXa;

4. JTabopatopHast yCTaHOBKa [/is1 UCC/IeI0BaHMsI TETUIONPOBOJHOCTH JJIMHHOTO CTEPIKHS;

5. JTaboparopHasi yCTaHOBKa AJIsl UCC/IeJOBaHUS TEIJIONPOBOJHOCTA METOAOM TPYOBI.

6.4. Ilpouee:

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



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEIUVIOIIEPEJAYA

AnHoTanusa paboueii nporpaMMsl

Muciynmaa TEIUVIOINEPEJAYA saBnseTcs  AUCLIMIUIMHOW —00s3aTe/ibHOM uacTh Ooka 1
MporpaMMbl TOATOTOBKM 0 HaripaBiaeHuto 24.03.05 /[leueamenu snemamenbHblx annapamos. WCLUIUIHA
peamm3yeTcsi Ha ¢akynereTe A PakeTHo-KocMmmueckass TexHuka bI'TY "BOEHMEX" wm. [O.®. YctuHoBa
kadeapoit A9 ITITASMOTA30JVUHAMUMKA U TEIIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 CriocobeH MCMO/b30BaTh COBPeMeHHbIe TOJX0Abl U MeTOAbl pellleHus NMpodeCcCcHoHaMbHBIX 3a7lau B
00/1aCTY aBUAI[MOHHON M PAKEeTHO-KOCMHUECKOH TEXHUKH;
[TIK-1.1 CnocobeH wWCroMb30BaTh 3HaHUS (YHAAMEHTA/NBHBIX pa3Je/ioB  eCTeCTBeHHOHAYYHOTO M
npod)eCCUOHANBHOTO LIMKI/IOB AJIsi TOHUMaHUs (MU3MUeCKOl CYIIHOCTH pabourX MPOLeCCOB SHEpreThyecKUx
YCTaHOBOK aBHUAlJMOHHON U paKeTHO-KOCMUYECKOM TeXHHKHU.

Cojiep>kaHue JUCIUTUTUHBI OXBaThIBAeT KPYr BOMPOCOB, CBI3aHHBIX C W3/IOXKEHUEM TEOPEeTUYECKHX OCHOB M
(bU3UUECKOM CYI[HOCTH OCHOBHBIX TPOLIECCOB Teryio0OMeHa, METO/IOB UX aHajW3a, UCCAeJOBaHUSA U PAaCUETOB
rapamMeTpOB, OCBOEHHUE MyTed WHTeHCH(UKAIMK TeTyio0bMeHa U TeTUIOU30/ISILMY 37IEMEHTOB SHEPreTHUeCKHX
yCTaHOBOK.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e IUAarHOCTUYecKas pabora;
® KOHTPOJb OCEeL[aeMOCTH;
e otuer 1o JIP;
e JOMalllHee 3a/laHue.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4.), caMoCTosITe/IbHast paboTa cryzneHTa (40 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TEIUVIOIIEPEJAYA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Paspen 1. OcHOBHbIe IOHATHS U ONpeAe/eHUs TelIonepejayH.

C. U. Ucaes, 1. A. KoxxuHos, B. 1. KodaHog.
OCHOBHBbIe TIOHATHS U OTIpe/ie/IeHusl. Teopus TerniomaccoobmeHa: M.: Vza-so MI'TY um.
INoaroroBKa K JIeKLIUSIM baymana. 3osotas Komtekuus, 2018 (1.1-1.3; 2.1-
2.2)

Wroro no pa3geny 1 4
Paspen 2. TenyionpoBogHOCTS.

C. U. Ucaes, 1. A. KoxxuHoB, B. 1. Kodanog.
Teopust Teriomaccoobmena: M.: M3a-Bo MI'TY um.
Baymana. 3onotas kostekuus, 2018 (14.1-14.3;16)

B. B. CaxuH. . TeryiooOMeH B OfHOPOJHOM cpejie
ITogroroska K JeKLMAM, IIpakTHUYeCKUM| (Terutoriepefaua): CI16.BT'TY "BOEHMEX" um. 1.
3aHATHAM U K 1ab0opaTopHbIM paboTam ®. YcruHoBa, 2017 (4.1; 5.1-5.3) 2
Nel, No2 1 Ne3; HamucaHue oTueTa B. B. CaxuH. . Terioo0MeH B OfHOPOJHO cpejie
(Termonepesiaua): CI16.BT'TY "BOEHMEX" um. [I.

®. YcruHoBa, 2017 (4.1; 5.1-5.3)

B. B. CaxuH. . KOHBeKTUBHbBIH TeIji000MeH B
oJHOpOAHOM cpefe (Terootava): CII6. BT TY
"BOEHMEX" um. [. ®. YctuHosa, 2013 (1)

B. B. CaxuH. . KOHBEeKTHBHbIH TeII000MeH B
OZIHOpOAHOM cpefie (Teriootaaua): CI16. BT TY
"BOEHMEX" um. [J. ®. YctuHoBa, 2013 (1)

Wroro no pasgeny 2 5
Pasjen 3. KOHBeKTHBHBIH TEM/I000MeH.

B. B. CaxuH. . Terioo6MeH B 0JHOPOJHOM cpejie
(ternonepenaua): CII6.6I'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2017 (5.1-5.2)

C. U. Ucaes, 1. A. KoxxuHos, B. 1. Kodanog.

Pa3paboTKa IoMallHero 3a/jaHust

IloaroroBKa K NpakTHyeCKUM Teopus Teriomaccoobmena: M.: Yza-so MI'TY um.
3aHsTHAM. [lofroToBKa K Baymana. 3onotas konnekuus, 2018 (2,3,12) 4
naboparopHoii pabore Ned, Hanvcanue B. B. CaxuH. . KOHBeKTUBHbIH TeII000MeH B

oT4YeTa o7iHOposiHOM cpefie (Terootzava): CII6.BI'TY

"BOEHMEX" um. 1. ®. YcruHoga, 2013 (1-5)
B. B. CaxuH. . TeryiooOMeH B OfHOPOJHOM cpejie
(ternonepenaua): CIT6.BI'TY "BOEHMEX" um. .
@. YctuHoBa, 2017 (5.1-5.2)

B. B. CaxuH. . KOHBeKTUBHBIH TeTI000MeH B

PaspaboTka joMarHero 3ajiaHus ofiHOpoAHOM cpefie (TeriooTaaua): CII6.BI'TY 6
"BOEHMEX" um. [1. ®. YcruHoga, 2013 (1-5)
Wrtoro no pasgeny 3 10

Paspen 4. Tensioo0MeH Ten10BbIM H3/Ty4eHHEM.
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Pa3paboTka JioMariHero 3a/1aHus B. B. CaxuH. . TersiooOMeH B OJHOPOJHOU cpejie 5
(termoniepesiaua): CIT6.BT'TY "BOEHMEX" um. [I.
[ToaroToBKa K MpakTHyeCKUM ®. Yerusosa, 2017 (1-7)
3aHHTHHM'Ih¥HDTOBKaK B. B. CaxuH. . TeryiooOMeH B OfHOPOJHOM cpejie 6
naboparopro# pabore Neb, HaMMCAHKE | (o onenenaua): CII6.ETTY "BOEHMEX" mm. [,
oTHera. ®. YcrnHosa, 2017 (1-7)
Wroro no paspeny 4 11
Pa3zpen 5. Tenionepesaya.
B. B. CaxuH. . Terioo0MeH B OfHOPOJHO cpejie
[ToaroToBkKa K NpakTh4yeCKUM (termoniepesiaua): CI16.BT'TY "BOEHMEX" um. [I.
3aHsATUAM. [loaroroBka K ®. YcruHoBa, 2017 (15, 16) 10
naboparopHoii pabote Neb 1 B. B. CaxuH. . TeriooOMeH B 0fHOPOJHOM cpefie
HarMcaHue OTYéTa. (ternonepesaua): CIT6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2017 (15, 16)
Wroro no pa3geny 5 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEIUVIOIIEPEJAYA

®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  KOHTPOJIb MOCEIaeMOCTH;
e oruet 1o JIP;

e JIOMalllHee 33/]aHuE;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

KoHTposib mocenjaeMocT
Kputepuu orieHuBanus 1o 1mkasie B 100 6aios.
— TIOCeIaeMoCTh 3aHATHI — 30 6aIoB;
— MOAITOTOBKA K TeKyllel Teme 3aHsiTusi — 10 Gasios;
— aKTUBHOE yJacTHe Tpu 0011ieM (TpymnroBoM) pelieHuH 3aau — 5 0asiios;
— KayK7iasi PaBUIbHO CaMOCTOSITENTLHO PellléHHast 3a/iaua Ha 3aHsaTiu — 10 6asnos;
— yMeHHe CaMOCTOSITeTbHO (hOPMY/TMPOBATE BLIBO/IBI M3 PellieHus 3ajiau — 15 6anos;
— ymeH#e (hOpMHUPOBATH UCXOJHbBIE YCIOBUS ISl NCC/IeA0BaHNSI 3aKOHOMepPHOCTel 13yJaeMbIX MporeccoB — 15
6asoB.
— ¥YMenue pa3pabarbiBaTh (HU3MUECKHE CXeMbl U MaTeMaTU4yeCKHe MOJIeJTH, COCTaB/ISITh a/ITOPUTM MX PeLlIeHUs
— 15 Gannos.
ITpu onjeHke HKe 50 6asIOB paKTUYeCKKe 3aHSTHUS CTY[eHTa CUUTAIOTCSl He BBITIOTHEHHBIMHU.

Otuet no JIP

Homnyck x JIP. [Tonyck K BbIno/iHeHHIO JIP NporCXoAUT Mpy NpeACTaBIeHUH CTYIeHTOM B ITMCbMEHHOM
BHZIe OTTMCAHUSI, COEPIKALero MOCTAaHOBKY 3a/jaur 1abopaTopHoi paboTsl, M/1aH BBITIOMHEHUs 1abopaTopHOM
paboTHI U 11eJH TIPe/IJIaraeMoro UCCIe/IoBaHus 1 B (hopMe yCTHOTO coOecelOBaHMS 110 TeMaTHUKe 1abopaTopHOM
paboTel. OTBeThI Ha Oosiee yeM 50% BOTIPOCOB SIB/ISIETCS AOMYCKOM K JlabopaTopHOU paboTe.
OruéT ro JIP. OTuéT no y1abopatopHoii paboTe Tpe/CTaB/IsIeTCs B TeUaTHOM BHe B (opmare,
MpelyCMOTPEHHOM I111ab/I0HOM OTUéTa 10 JlabopaTopHoU paboTe. OTUET [O/IKEH COflepKaTh: 11eb JIP,
¢u3MUeCKYIO TIOCTAHOBKY 3a/laud, MaTeMaTU4eCcKyr0 MO/ie/Tb, Pe3y/IbTaThl UCCIeA0BaHuS, TIPe/iCTaB/IeHHbIE B
YMC/IEHHOM BUJIE U B BU/Ile TpaduKa, aHa/lM3a MOyUYeHHBIX pe3y/IbTaToB U BLIBOAOB 110 JIP. 3aiuTa oTuera
MIPOXOJUT B JopMe JJOKJIa/ja CTY[eHTa I10 BLINOJHEHHOH paboTe 1 OTBETOB Ha BOIIPOCHI TIPEro/jaBaTeris.
ITpotieypa 3alUThI BKTFOYAeT OTBETHI HAa BOMPOCHI MperofiaBaresis o pabore u paszeny Kypca. B xoze
31U ThI 1TabopaTopHOU paboThl 00yYarOIIUeCs JO/DKHBI MTPO/IEMOHCTPUPOBAThL KY/IBTYPY PEUM TIPH U3/I0KEHUU
CBOUX MBIC/IEH, JIOTUUHOCTh B TIOCTAHOBKE U W3/IOXKEHUU MaTepuasia, HeobXo[uMble Haua/TbHbIe 3HAHUS TI0
cywecTBy 06Cy>KIaeMol TeMBI.
OrieHKa 3aiuThl paboThl BeICcTaB/sieTcs 110 100 6abHOM 1IKajie C yUéToM:
- BBITIO/THEHHE J1TabopaTopHOU paboThl B 1aboparopuu — 20 6asos,
- odopm/IeHHe TTOSICHUTE/IbHO 3amucku — 30 0asIoB,
- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6asiios.
B cnyuae ecyii ohopmiieHre 0TUéTa U TIOBeZIeHre CTyAeHTa BO BpeMsl 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUSAM, CTY/IEHT ITO/IyUaeT 3a4éT 10 JaHHOM JabopaTopHOl paboTe.
OcHOBaHUSAMH [1J151 OPAOOTKH MOTYT CJTYKUTb:
* HeOpEXXHOE BBITIOJIHEHHE,
* HM3KO€e KauecTBO rpadruueckoro Marepuasa (HeBepHbIi BbIOOP MaciiTaba uepTeskei, OTCYTCTBUE YKa3aHHUs
eIMHUI] U3MepeHus Ha rpadukax),
OTUéT He MOXKET OBITh IPUHAT U TO/JIEXXUT NepepaboTKe B Cyyae:
* OTCYTCTBUS HEOOXOMUMBIX pa3fiesioB,
* OTCYTCTBUSI HEODXOJUMOT0 rpauuecKoro MaTepuara,
* HEKOPPEKTHOI 00pabOTKH pe3y/bTaToB PacuéToB.
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JlomaiHee 3a/janue
TMosicHuTeTEHAS 3aIMCKa K JOMAITHEMY 3a/JaHUIO TIPe/ICTAB/ISeTCS B TeUaTHOU (Gopme C
WCI0/b30BaHKeM pejaktopa Word.
Kpurepun ouennBanus (B 100-6anbHOM crcteme):
* NIPaBWJILHBIN PacyéT, opopMIeHHe Pe3y/bTaTOB B COOTBETCTBUM C TPeOOBaHUSAMMU U UX 3aiuTa — 100 6asios,
OCHOBaHMSAMM [I/Is1 CHIDKEHHS KoruecTBa 0aiioB B guarasoHe oT 50 10 20 sB/sOTCS:
* HeyBepeHHasl 3all{UTa pe3y/ibTaToB pacuéra — 20;
* HeIOJIHbIM UK OTCYTCTBYIOLUN [epeueHb BBIBOJOB U NpeJ/IoKeHU! 0 CoZlep>KaHu0 3aaanus — 30;
* HeOpe)kHOe BBINOJTHeHHe TOsICHATe/TBHOM 3arucku — 30,
* HU3KOe KaueCTBO rpaduueckoro Marepuasa (HeBepHbIi BBIOOp MaciuTaba rpad)MKoB, OTCYTCTBUE YKa3aHUs
eIMHULL U3MepeHus Ha rpadukax) — 30.
TpeboBanus K 3aiure /13: 3amumra /13 oCylieCTB/ISeTCS Ha YPOBHE cobece[0BaHus C MPero/jaBaTeieM B
cBobOO/HOI opme “Boripoc - oTBeT”. [lepeueHb KOHTPOJIbHBIX BOIIPOCOB MPU/IaraeTcs K 3agaHuto [1].
Bec KOHTPOJIBHBIX 3TaroB BbINO/MHeHus [13:
- aKTUBHOCTb M CAMOCTOATE/IbHOCTE B X0z e BbinosHeHus 13 — 25%;
- ohopmsieHUe MOSICHUTe/IbHOM 3anucku K 13 — 15%;
- CBOeBpeMeHHOe BhINoiHeHre /13 1o rpauKy KOHTPOJIBHBIX MeponpusiTiil — 20%;
- YPOBEeHb 3all{UThl pe3y/IbTaToB, OTBETOB HAa KOHTPOJIbHBIE BOIIPOCH] — 50%.
ITpu Habope Bhiille 75% AoMalliHee 3a[jaHie CUNTAEeTCS BLIITOJHEHHbIM.

JK3aMeH

VITOroBbIM KOHTPOJIb 110 JUCLIUIIMHE IPOXOAUT B (hOpMe 3K3aMeHa, KOTOphbIi OCyIleCTB/IseTCs IIPU
YCJIOBUM TOJIHOTO BBIMIOIHEHUS] BCEX MePOIPUSTHH, Ipe/lyCMOTPeHHbIX rpaMKOM KOHTPOJIbHBIX
MeponpHsATHi (pa3zen 4 paboueii mporpaMmel).
Ha sk3ameH BbIHeceHbI 17 TeM, c(OPMHPOBAHHBIX 110 pa3zesaM B 20 GueToB 1o 2 Bompoca.
Pe3ysbrarsl sK3ameHa:
— yBepeHHbII OTBeT Ha 00a BOTpoca — OT/IUYHO;
— yBepeHHBIH OTBET Ha OfIMH U3 BOIIPOCOB C /IOTIONHUTE/IbHBIM cobeceZloBaHHEM 10 BTOPOMY — XOPOLIIO;
— HeyBepeHHBIH OTBeT Ha 06a Borpoca ¢ [J0NOHUTE/TBHBIM co0eceloBaHUEM TI0 UX TeMaTHKe —
YA0BIIETBOPUTEJIBHO;
— HeyBepeHHBI! OTBET U He TOTOBHOCTB K CO0Oece/I0BaHHUIO 110 TeMaM OusieTa — HeyZOB/IeTBOPUTETBHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. OcHoBHBIE KOHTDOIb
3 5 |moHsTHA M onpefesieHusa | 10 6 6 0 0 4 10 | 15 p
MOCEeI[aeMOCTH
Tenionepeaavu.
3 | 5 [Pasen2. 28 23/ 10| 7 | 6 | 5 | 20| 20 | Oruerno JIP
TenionpoBoAHOCTb.
3 | 5 [Pasaend. KoHBeKTHBHENI 9 | 19 | 19 | 4 | 5 | 10 | 30 | 25 | OruermoJIP
TeI1000MeH.
Ortuert 110 JIP,
3 | 5 [Pasaend. TennooGven 2 11| 4| 3 | 4 | 11 |20 20| Kourpom
TEIUIOBBIM H3/Iy4YeHHeM.
[IOCEeL[aeMOCTH
HomariiHee
3 |5 5:;?1‘:)’; z‘e o 19, 9| 4| 3 2 | 10 | 20 | 20 | sananme,
peaata. Ortuer 1o JIP
Bcero 3a 5 cemecTp 108 | 68 | 34 17 17 40 | 100 | 100
Bcero no agucuuninHe 108 | 68 | 34 17 17 40 | 100 | 100
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Onenounbie MaTepuassl no gucuumiude TEITJIOITEPETAYA

OIIK-5 - CnocobeH ucno/b308ams cogpeMeHHble N0OX00b! U MemoObl peweHuUsi npogeccUuoHabHbIX 3a0au
6 00/1acmu asUAYUOHHOU U PAKeMHO-KOCMUYECKOU MeXHUKU

Ne 1l

Ne 2

Ne 3

No 4

Ne 5

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThIM 000CHOBAHHKLIN OTBET

ITpu Kakol KOHBEKI[UM - CBOOOAIHOM WU BBIHY>KJEHHOM - TerJI000MeH Oy/ieT IPOXOAUTh MHTEHCUBHEH?
[Touemy?

[TpounTaiiTe TEKCT U 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET
IMTouemy poca (KOHJjeHCaT) B SICHYIO XOJIOJHYH HOUb BbIaflaeT Ha TBEP/bIX [IOBEPXHOCTSIX?

HpoanaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BLIGOP
oTBeTa

CrereHs 4epHOTHI - 3TO:
1. oTHOIIeHUe 5HeprUH, U3JlyyaeMoi TelI0oM K SHepruy, MOor/IolaeMoii TeloM
2. OTHOLLIEHHe SHepPryH, U3/TyuaeMou TeJloM K SHepruu, U3/1yuaeMoil abCoMOTHO UEPHBIM TeIoM

3. OTHOLIIEeHWe SHeprux, U3TyuaeMoi TeJIOM K SHepryH, U3/Iy4aeMol abCOFOTHO YEPHBIM TeJIOM TTPH
TOM Ke TeMIlepaType

4. oTHOLLIEHWe SHepruy U3ydaeMoU TeJIoM TIPY ero MOCTOSTHHOW Temriepatype

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

CHekTp u3JlyueHus - 3TO:

1. Habop [/1MH BOJH, U3/TyYaeMbIX TeJI0M

2. 3aBUCUMOCTb 9HEPruM (CreKTpajbHOU MJI0THOCTH U3/TyUeHHs) OT J/IMHbI BOJIHBI
3. sHeprus, U3ydaemas TeJIOM BO BCEM Mana3oHe JI/TMH BOJIH

4, SHEeprus, u3jlydaemMas TejIOM B 6eCKOHeUHO Y3KOM [Haria30oHe OJIMH BOJIH

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3alTUILIKITE apryMeHThbl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

Ternonsnyuenue - 3T0:

1. C/TO>KHBIN BU[ TEHJIOO6MEHa, COCTOHLL[I/Iﬁ W3 U3/Ty4YeHU s, paCripOCTPaHEHHW U TIOIVIOLeHUA
3/IEKTPOMAI'HUTHBIX BOJIH

2. IPOCTOH BUZ, TeMI000MeHa, COCTOSILL{MM U3 U3/Ty4YeHus], PaCIIPOCTPAHEHUs U TTOT/IOILeHHST
3/1eKTPOMarHUTHBIX BOH

3. BUJ, TeryiooOMeHa MOoCpeICTBOM 3JIEKTPOMArHUTHBIX BOJTH B uarna3oHe ot 0,4 10 40 MKM
4. By TeryiooOMeHa TOCPeICTBOM 3/IeKTPOMarHUTHBIX BOJIH B quarna3oHe ot 0,004 mo 0,04 MkM

5. Bug TeryioobMeHa, Tpy KOTOPOM 0OMeH TeIyIOBOM SHepriy BO3MOXKEH yepe3 IyCTOTY (BaKyyM)

ITpouwnTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

I'payieHT TemriepaTyphl - 3TO:

1. BEKTOD, Hal'[paB]'IeHHbIﬁ B CTOPOHY yBe/IMUYE€HUA TeMII€PATypPbl 1 UNC/I€HHO paBHLIfI OTHOIII€HHWIO
HU3MEeHEeHUWd TeMIIepaTyphbl K PaCCTOAHWIO, HAd KOTOPOM 3TO M3MEHEHK e TIPOU30I1/I0

2. CKaJsip, YMCIeHHO PaBHbIM OTHOIIEHUIO M3MeHeHUsl TeMIIepaTyphl K paCCTOSIHMIO, HA KOTOPOM 3TO
Vi3MeHeHHe TIPOU30LLIIO0

3. XapaKTepUCTHKa CKaJISIPHOTO TeMITePaTyPHOTO I107is1, [TOKa3bIBaroljasi UHTEHCUBHOCTh M3MeHeHMUst
TeMIiepaTypbl B TPOCTPAHCTBe
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Ne 7

Ne 9

4. BEKTOp, HarlpaBJieHHbI! B CTOPOHY YMEeHbILIEeHNsI TeMIIepaTypbl U UNC/IEHHO PaBHBIN OTHOLLIEHHIO
Vi3MeHeHHsI TeMI1epaTyphbl K pacCTOSTHHUIO, Ha KOTOPOM 3TO U3MeHeHHe [TPOU3011L/I0

5. cKasisip, YMC/IeHHO paBHbIN pa3HOCTU TEMITepPaTyp MeXXAy ABYMsI M30TepMHUUeCKUMU TTOBEPXHOCTSAMU
ITpouuTaiiTe TEKCT, BBIOEPUTE MTPABU/ILHBIE OTBETHI U 3alMILINTE apryMeHThI, 000 CHOBBIBAOIIME BHIOOD
OTBETOB

JuddepenrranpHoe ypaBHeHHe TETIONPOBOAHOCTH 3TO:

1. ypaBHeHHUe, OTKMChIBalOIIee CKOPOCTh U3MeHEeHUsl TeMIlepaTyphl B TOUKe B 3aBUCMMOCTH OT TeTUIOBBIX
TIOTOKOB B OKPECTHOCTH 3TOM TOUKU

2. ypaBHeHHe, ONMChIBAIOLIIee Pacripe/ie/ieHre TeMIepaTypbl 1o 00bEMY TeJla TPU CTaL[MOHapHOMH
TETL/IONTPOBOJHOCTH

3. YPaBHEHME, CBA3BIBAIOLIIEE U3MEHEHUE BHYTPEHHeﬁ SHEPIryvHU TeJla C TEIJIOBLIMU ITOTOKaMHU,
TMOCTyTIato1re B TeJjI0

4. ypaBHeHHe, CBsI3bIBalOIee N3MeHeHWe MacChl Tesla C KOJIMUeCTBOM TeIIOThI, KOTOPOEe TeJjI0 TI0yJaeT
(oTHaéTt) u3 BHeIIHel cpefibl
ITpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBUE

[Mepen Bamu onpe/iesieHust OCHOBHBIX MOHSATHH TeMI000MeHa. YCTaHOBUTE, KAKOMY TOHSITHIO (/IeBbIH
cTo/0elr) COOTBETCTBYET KaKoe orpe/iesieHue (TpaBbii cTonberr). K KaXkaol Mo3uluy, JAaHHOU B JIEBOM
cTosnbLie, oAGeprTe COOTBETCTBYIOLIYIO TIO3UIIMIO M3 MPABOTO CTO/OIA.

1. KonnuecTtBo

TerIOThI A. KomnuectBo TEIJIOTHI, TIPOX0Jsiliad uepes3 e JUHULY TIOBEPXHOCTU

2. TeroBoi
NoToK (TeryioBasi B. KomyecTBo TeryioThl, MpOXOAsiiiiee 3a eAUHULY BpEMEHH
MOIITHOCTb)

3. ITnoTHOCTB
TeIJIOBOTO B. DHeprus, KOTOpoii 0OMeHHBAIOTCS Teja NpY TeryioobMeHe
[I0TOKa

I". KonuecTBO TeIyIOTHI, KOTOPOM 0OMEHMBAIOTCS TeJla IPU Pa3HOCTH
ux Temrieparyp B 1K

. KosmuecTBO TETIOTHI, TIPOXO/siiIiee Uepe3 eJUHULIY IJIOIIA[U 3a
e/IMHUITY BpeMeH!

HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHUE

IMepen Bamu onpesienieHust KO3GUIIHEHTOB, XapaKTePU3YOIIHUX TEMI000MeH. YCTaHOBUTE, KAKOMY
TOHATHIO (JIeBBIH CTO/IOEI]) COOTBETCTBYET Kakoe orpeeieHue (TpaBblid ctosiberr). K Kaxjol mosuiuu,
JAHHOM B JIEBOM CTO/OLIE, TI0AOepUTe COOTBETCTBYIOLIYIO TIO3ULIMIO M3 TPABOTO CTOJIOLa.

A. KonmuuecTBo TeIJIOThI, KOTOpO€ MPOXOAUT 3a € JUHUL]Y

1. Kosddurpent BpeMeHHU yepe3 e/IHULly TOBEPXHOCTH TBEP/Oro TeJa IpU
TEIIONIPOBOAHOCTH Pa3HOCTH TeMIIepaTyp MeKy [10BePXHOCTbIO U OKPY KatoLLel
cpepoii B 1K

b. KosmuecTBO TeIIOThI, KOTOPOe IMPOXO/UT 3a eAUHULLY
BpeMeHH uepe3 eJUHULIY TIOBEPXHOCTH MeXAY JBYMSI

2. Kosppurment
M30TepMUYeCKUMHU TTOBEPXHOCTSIMU, PACTIONOKeHHBIX Ha

TerJiooTJauu
paccTtostHuM 1 M MpY Pa3HOCTU TeMIepaTyp Ha 3TUX
noBepxHocTax 1K

3. Kospdurment B. KonmnuecTBO TemioThl, TPOXOsLLAs Yepe3 eJruHULY

TeMI1epaTypOoNpOBOAHOCTH [IOBEPXHOCTH
I'. KonryecTBO TeMioThl, MPOXOALee 3a eAUHULY BpeMeH!

[. CkopocTb U3MeHeHUsI TeMIlepaTypbl Teqa py eIMHUYHOM
TEIJIOBOM ITOTOKeE, [TOCTYTIAIOILEero B Teso (YXOZSILero 13 Tena)

Ne 10 IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TIOC/IeJOBAaTeTHHOCTD

OripezienieHrie KPUTEPHAILHOTO YPaBHEHHsI IPOBOAWTCS B CJIe/IYIOIIEH TOC/Ie/[0BaTe/TbHOCTH:
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1. OmpegensitoTcst KOIQPULMEHTHI KPUTEPUATTBHOTO YPaBHEHUSI
2. 3agaéTcs BUJ, KpUTEPHUA/IbHOTO ypPaBHEHUS
3. OnpefieISIFOTCSI KpUTEPUU, MeXKAY KOTOPBIMU HaJl0 YCTaHOBUTH 3aBUCUMOCTD

4. [InaHypyeTCs U CTaBUTCSI MOZIeBHBIN IKCIIePUMET B HEKOTOPOM JiHaria30He rapaMeTpoB

Ne 11 TIpouuTaiiTe TEKCT ¥ YyCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh

YcraHoBUTe 10C/Ie/10BaTeIbHOCTD AeHCTBUI I1PY SKCIIEpUMEHTa/IbHOM OIlpe/iesieHuH Ko3dduiiieHTa
TEeIIO0T/AauH:

1. BKJTFOUMTB 37IEKTPOTUTaHKE CTeH [a (€C/TH ITUTAHUS HET, TO COOOLIUTH 00 TOM PYKOBO/ICTBY)
2. OTKpBITB 1ab0paTopuio (eC/IM OHA 3aKPhITA)
3. Onpenenmuthb KO3 GUIMEHT TETUIOOT/AAUN

4. O3HAaKOMUTBLCS C UHCTPYKIMEH 1o paboTe O CTEH/I0M ¥ UHCTPYKIUEH 10 TeXHUKe 6e30MacHOCTH U
pacIucaThCs B )KypHaJse 3a TEXHUKY 0e30MacHOCTH (eC/IM MHCTPYKIUN HET, TO COOOIUTL 00 3TOM

PYKOBOZCTBY).

5. HaiiTu TerjioTeXHUUEeCKYH0 JlabopaTopuio (eC/iv e€ HeT, TO COOBIIUTL 00 3TOM PYKOBOZICTBY)

6. PykoBoACTBYSICH UHCTPYKLIMEM MPOBECTU U3MepPeHUsi: TeTJIOBOro MOTOKA (MOIIHOCTU Harpesa),
TeMIepaTypbl HarpeBaeMoU MOBEPXHOCTH U TEMITEPATYPHI BO3yXa B 1ab0paTopuH.

7. HaliTu B 1ab0OpaTopyi COOTBETCTBYIOIIMIA KCTIePUMeHTabHBIN CTeH ] (eC/IH ero HeT, TO COOOIUTh
006 3TOM PYKOBOJICTRY)

8. Ecyi Het y1abopaTropuy, HeT CTeHZa, HeT MHCTPYKLUI 1 HeT 3/IeKTPOIUTAHMsI, TO COOOIINTD
PYKOBOZCTBY, UTO OIpe/ieMTh KO3(hGULIMEHT TeIIO0TAauy He Tpe/iCTaB/IsieTCs] BOSMOYKHBIM.

Ne 12 TTIpouuTaiiTe TeKCT, BEIOEpUTE MTPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD

OTBeTa
TEHHOI/IBJIY"IEHI/IE - 3TO:

1. C/IOXKHBINA BU/I TerIoo0MeHa

2. HpOCTOﬁ BU[, TEHHOO6MEH8, B KOTOPOM I1€PEHOC SHePrrur OCYyILIeCTB/IAETCA 3/IEKTPOMAI' HUTHBIMU
BOJ/IHAMH

3. CJIOXKHBIN BU/ Ter/Io0OMeHa MEXy KUJKUMU Cpe/laMu

4. mpocToii BUJ, TerioobMeHa, TIpY KOTOPOM SHEpTHs TiepeJaéTcst U3/IydeHreM 3/ieMeHTapHbIX YaCTHL]
(271€KTPOHOB, MMPOTOHOB U MTPOYKUX MUKPOHOB)

IIK-1.1 - CnocobeH ucnosb308amb 3HaHUs (hyHOAMeHMAAbHbIX pa30e/n108 ecmecmeeHHOHAy4YHO020 U
npogheccuoHa1bHO20 YUK/1086 07151 NOHUMAHUsA (uzuueckoli cyujHocmu paboyux npoyeccos
JHepzemuy4ecKuXx yCmaHOB8OK agUAYUOHHOU U PaKenHO-KOCMUYeCKOU MmeXHUKU

Nel

Ne 2

Ne 3

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThIM 000CHOBAHHLIN OTBET

ITpu KakoM pe>xrMe 00TeKaHHs IOBEPXHOCTH (JIaMUHAPHBIN UK TypOy/IeHTHBIN) OyzeT Gosiblie
K03 PUITMEHT TeTI00Taauu?

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBaHHBIN OTBET
[ToueMy TerIONPOBOJHOCTL METAJIOB OOJIbIIIe, YeM TEIIONPOBOJHOCTD JU3/IeKTPUKOB?
IIpounTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE

I[Tepes BaMu OTIpeieieHUst TPEX OCHOBHBIX BU/IOB TerioobMeHa. K KakjoMy MOHSITHIO, JAHHOW B JIEBOM
cTonb1ie, MoAbepuTe COOTBETCTBYIOII[EE OTIPEZie/ieHHe U3 TIPAaBOro CTOJIONA.

1. A. Tlepesaua 5Hepruu U3 6oJiee HarpeToi 06/1aCTH Cpe/ibl B MeHee
TensonpoBOJHOCTb HArPETYIO

b. Ilepesaua sHepruu rpy U3/1y4YeHu! U IMOIVIOLeHUN

2. KonBekuus
3JIEKTPOMAarHUTHBIX BOJTH TeJIaMH1

3. B. Iepesaua sHePryy MpU CTOJKHOBEHWU U KOjie0aHUM MUKPOUACTHL]
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Ne 4

Ne 5

Ne 6

Ne 7

Terion3snyueHve  BelllecTBa

I". Ilepesaua sHepruu Mpu repeMellleHNH U NiepeMellBaHUN TeKyuel
cpefibl
[. Ilepenaua sHepruy ot TBEPAOH MOBEPXHOCTH K TeKyuell cpefie

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3alUIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

XapakTepHbIMH ITapaMeTpaMu TIpH orpeesieHru urcia ['pacroda semstoTcst:

1. yckopeHue cBOOOZHOTO Ta/ieHus], XapaKTepHbI pa3Mep Tesa, KHHeMaTHuecKasi BA3KOCTb
2. TemIlepaTypa cpe[bl, XapaKTepHbIii pasmep Tesa

3. CKOpPOCTh TeueHusl, JaBieHue

4. pa3HOCTb TeMIleparyp B cpejie

5. I0OBepXHOCTHOE HaTsDKeHHUe XXKUJKOCTU

6. yckopeHHe CBOOOJHOTO NaZieHus, XapaKTepHBIN pa3Mep Tesa, KHHeMaThueckKast BI3KOCTb,
TemIepaTypa CpeJibl, XapaKTepHbIil pa3mep Tesa

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbLHBIE OTBETHI U 3aITUILINTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

Teru10rpoBOAHOCTS - 3TO

1. C/IOXKHBIM BUJ] Ter000MeHa

2. IpOCTOi1 BU/ TersioobMeHa

3. Buj TerutoobMeHa 00y C/I0B/IeHHbINH CTOJTKHOBEHHEM MUKPOUACTHI]

4. Buj TerjoobMeHa 00yC/IOB/IEHHBIN Xa0THUeCKUMU KOJIe0aHUSIMU MUKPOUACTHI]

5. BuJ, TeryioobMeHa 00y CIOB/IEHHBINA XaOTHUeCKUMH TTePEX0/IaMH 3/IEKTPOHOB MEXK/y OpOUTaMU B
aTome

HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTAIIINTE apTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

TErIo0T/Aaua 3T0:
1. mpocToii B1A TerioobMeHa

2. CJIOXKHBIN BUJI TEIJIOOOMEHa

3. BUJ, Teryi000MeHa, COCTOSAIINHN U3 TeMIONPOBOJHOCTA U KOHBEKIUU
4. TerI000MeH MeXX[y TBEpAOI CTeHKOH U TeKyuer cpeaom

5. B[, TeTuio06MeHa MeX/y TBepAbIMH TelaMH

6. BU/| TeTI000MEeHa MeXX/ly TeKYUUMH CpeZlaMu

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

I[Tepes BaMu BapHaHTbI KOH(PUTYpALIME Pa3UUHBIX TeJI, B KOTOPbIX pACCMaTPUBAETCS
TEeTIONPOBOAHOCTh. K KaXki0i KoHGbUrypalyu Tesia (71eBblii cToaber Tab/luIbl) TOCTaBETe B
COOTBETCTBHE XapaKTep U3MeHEeHHs MJIOTHOCTH TeI/IOBOTO TIOTOKA B ZIAHHOM TeJie (TpaBblii cTosber]
TabJULIbI).

1. ITnockas
A. IIn0THOCTB TEIJIOBOI'O IIOTOKA HEe U3MEHSIeTCs
CTeHKa
2.
Hunmuaapuyeckasi b. [T10THOCTD TeIIOBOTO MOTOKA U3MeHSIeTCsI T10 JIMHeHHOMY 3aKOHY
CTeHKa
3. AIMHHbBINA B. [1710THOCTH TeIJIOBOTO TIOTOKA U3MEHSIETCS 110 JioraprudMuue CKOMY
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Ne 8

Ne 9

cTepKeHb 3aKOHY

I. TII0THOCTD TETJIOBOIO MOTOKA M3MEHSIETCS 110 KBaZIpaTHUHOMY
3aKOHY

[I. TITOTHOCTB TEIJIOBOTO MOTOKA U3MEHSIeTCS TI0 SKCIIOHEHI[UaIbHOMY
3aKOHY

HquHTaﬁTE TeKCT U YCTAHOBUTE IOC/1Ie40BaTE/IbHOCTD

BaM Heo6x0iUMO paccuuTaTh KO3(hGUIMEHT TEMIO0TAAUU 110 3aJJaHHOMY KpPUTEPHUATbHOMY
ypaBHEHUIO, CBs3bIBatoIIee uncyio Hycenbra ¢ unciom PefiHonb/ca. YCTaHOBUTE TIOC/I€/[0BATEILHOCTD
BalllX BLIYUC/IEHUN

1. PaccuuTaTh unciio PeliHonb/ica B Ballle 3ajjaue
2. 3Has uncio Hycernbra, BEIUKCIUTE KO3(D(UIIMEHT TeriooTjauun

3. Y0eauThCsl B TOM, UTO UMC/I0 PeiiHO/b/CA Balllek 3a/jauu BXOJUT B JUaria3oH uKrces1 PeliHo/bca
KpUTepHaIbHOTO YPaBHeHHsI

4. TToactaButh umncio PeitHonb/Aca Ballieit 3afiauu B KpUTepuaibHOe YpaBHeHUe U OTpe/ie/IUTh YMC/I0
Hycensra

HquHTaﬁTe TEKCT U YCTAHOBUTE IMOC/T1€40BATE/IbHOCTD

ITpu BeIBOZE AUbepeHIIHaTBEHOTO YPaBHEHHS TEIJIONPOBOJHOCTH HeOOX0AMMO TIPH/IePKUBAThCS
creayroleil oc/e1oBaTeIbHOCTU AeCTBHI:

1. mpoBecTH rpeobpa3oBaHus anredpanyueCKoM 3arcy 3aK0Ha C LeJbI0 TToy4YeHus: GopMyJibl 1St
CKOPOCTH M3MEHeHHs TEMITEPATYPhI B TOUKe MTPOCTPAHCTBA

2. oTipefie/uTh 3aKOH, Ha 0CHOBE KOTOPOT'O BBIBOGUTCS ypaBHEHHE
3. chopmyIMpoOBaTh AOMYLLEHNUS
4. BbIOpaTh 00BEKT, K KOTOPOMY TIPUMEHSIETCS 3aKOH

5. chopmyTUpoBaTh 3aKOH [J1s1 JAHHOTO 00HEKTA U MPHU C/Ie/TaHHBIX JIOMYIIEHUSIX

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

Ne 11

OTBeTa
CBO60,E[H(:IH KOHBEKIMA 3TO Iepeidia SHEPI'vU TPy rnepeMerjeHrumn TeKy‘—Ieﬁ Cpennbl oA ﬂeﬁCTBHEMZ

1. 571eKTPOMarHUTHBIX CUJI

2. rpaBUTALIMOHHBIX CUJI

3. pa3HOCTH BECOB HarpeThIX U XOJIOAHBIX 00/1acTeid cpefibl
4. ciJ1 NIOBepXHOCTHOTO HaTSDKEHUS

5. KanwJIIpHbIX CUJT

6. CUJI BA3KOIO TPeHUst

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BEIOOD
oTBeTa

[110THOCTH TeIIOBOTO MOTOKA - 3TO:

1. KOIMYECTBO TEM/IOThI, KOTOPHIM OOMEHUBAIOTCS Te/a MPH TeryioobMeHe

2. KOJIMUECTBO TETIOTHI, KOTOPBIM 00MEHWBAIOTCS TeJla MPU TeIyIo00MeHe 3a e[JUHULYY BpeMeH!

3. KO/IMYeCTBO TEIJIOThI, KOTOPhIM 0OMEHUBAIOTCS Tejla TPU TEIyI000MeHe uepe3 eMHUIY TTIOBEPXHOCTU

4. KOIMYeCTBO TETJIOThI, KOTOPBIM 0OMEeHHBAIOTCS TeJla TPH TeryiooOMeHe NPy eAMHUYHON pPa3HOCTH
TeMIreparyp
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5. KOIMUeCTBO TeTUIOThI, KOTOPHIM 00OMEHHBAIOTCS Tejla TIPH TeryiooOMeHe 3a eZIHULYY BpeMeHHU uepe3
e/IMHULy TTIOBEDPXHOCTU

6. KOTMUECTBO TETIOThI, KOTOPHIM 0OMEHUBAIOTCS TeJia TPY TeriooOMeHe 3a e[UHULLY BpeEMeHH TIpH
eIMHUYHOM Pa3HOCTH TeMIepaTyp

Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTE MPAaBUIBHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBLIBAIOLIE BEIOOD
OTBeTa

TeTUI00T/jaua - 3T0:

1. pocToli BUA Ter1000MeHa MeXKy TBEP/IOH IMOBEPXHOCTBIO U TEKYUeH cpeaoi
2. IpOCTOM BUJ, Teroo0MeHa MEXIY ABYMsI TBEDIBIMU TeJlaMH

3. MPOCTO# BU/I, TermI006MeHa MEX/Y AByMsI TEKyUUMH CpeJJaMU

4. CTIOXKHBIM BUJ, TETUIOOOMEHA MeXKy TBEPZOH MOBEPXHOCTBIO M TEKYUel cpeoi

5. CIOKHBIN BUJ, TeTyIooOMeHa MeXy ABYMS TBEDABIMU TeJlaMy

21



