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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)

24.04.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
EmenbsiHoB Briasyciae HukonaeBny, 1.T.H., mpodeccop, nmpodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'ASOJUHAMMNYECKUE U TEXHOJ/IOTUYECKHE ITPOOECCHI C ®A30BbIMMU ITEPEXOJJAMU

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-2.01 — crnocoOHOCT, TMPOBOAWUTHL aHa/IW3 Ta30[MHAMUUECKUX U TeIIOOOMEHHBIX TPOIECCOB,
COTIPOBOK/AAIOIIUX PabOTy SHEPrOyCTaHOBOK aBUALIMOHHOM U PAKETHO-KOCMHUECKOU TEXHUKH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-2.01

3HAHUS:

Ha YpPOBHe Tpe/iCTaB/IeHui: 6a30Bble TeOpeTUUeCKHe 3HaHUS B 06/1acTH (U3UKKU (a30BbIX MEPEXOZOB U
KDUTHUECKUX SIBJIEHUM, OCHOBHbIE BUZBI M TUIIBI JUarpaMM (Da30BbIX PAaBHOBECHM; OCHOBHBIE 3aKOHBI W
TpaBWIa, peryaupymoiye (ha3oBble PABHOBECHUS; METOAUKUA pacueTa ra30JUHaAMUUECKUX M TEXHOJIOTHUECKUX
MporieccoB ¢ (a30BBIMU TIepexo/jaMy;

Ha YpOBHe BOCIIPOM3BE/IeHHSI: OCHOBHBbIE (DM3MUECKHe CBOWCTBA TPOIECCOB (ha30BOTO IMEPEXO/a,
TIPUHIIUITBI TIOCTPOEHUs (Da30BbIX JUAarpaMM; OCHOBHbIE MeTOZbI (Da30BOTO aHaM3a MHOTOKOMIIOHEHTHBIX
cucteM; Knaccuukanys (ha30BbIX TEPEXO/OB;

Ha YpOBHE TIOHUMAaHUSL; TIPUHLUTIBI TIPUMEHEHUs COBPEMEHHBIX UH(POPMAI[MOHHBIX TEXHOJIOTHI B HayKe
U TIPeJIMETHOW JeATebHOCTH; OCHOBHBbIE METO/bI TEOPETUUECKOTO U SKCIIEPUMEHTA/IbHOTO HCC/IeA0BaHHUS
(hbU3MUeCKUX U XUMHUECKHX sIBJIEHUH TIpY (ha30BbIX NEPeXo/iax, MeTOAbI [TOMCKA M 00paboTKy MH(OpMAaI|K Kak
BPYUYHYI0, TaK U C IPUMEHEHUEM COBPEMEHHBIX UH(OPMAI[HOHHBIX TEXHOIOTHH;

YMEHUsL:

TeOpeTUUeCKue: TPUMEHATh YKa3aHHbIe BRIl 3aKOHbI U TpaBWIa TIPU aHajau3e KOHKDPETHBIX
MHOTOKOMITOHEHTHBIX CUCTEM; UCII0J/Ib30BaTh MaTeMaTUUECKUH anrapar U uHQOPMaIlMOHHbIE TEXHOIOTUH TIPU
M3yueHuH (ha30BbIX MMPOLIECCOB; CTPOUTh MaTeMaTUUeCKUE MOJeN (DU3NUEeCKMX U XMMUUECKUX SIBJIEHUH;

TpaKTUYeCKWe: TIPUMEHSITh Pe3y/IbTaThl OCHOBHBIX (YU3UKO-XMMHUYECKUX METO/IOB aHa/|3a CHCTEM JIJIst
MOCTPOEHUSI ZarpaMM W HCCIeAOBaHUS (ha30BbIX DPAaBHOBECHH; BLIOMpATh (GU3MUECKHe METO[bl aHa/H3a
(a30BBIX TIPOIIECCOB; BbIOMpaTh WH(OPMAIMOHHBIE TEXHOJIOTMH, B TOM UHC/JIe COBpEMEHHbIE Cpe/CTBa
KOMITBIOTEPHOU TpadyKy, [JI UCC/IeIOBAaHUS Ta30lMHAMUUEeCKHX MTPOI[eCCOB ¢ )a30BLIMU MEPeX0/aMU;

HABbIKU:

BlaJileHre OOIMMU TIOAXOJaMH K (PU3MKO-XMMUUECKOMY aHa/M3y MHOTOKOMIIOHEHTHBIX CHUCTEM;
B/laJileHre OCHOBHBIMU CTI0CO0aMH U TipHeMamMu 00pabOTKU pe3y/bTaToB aHaM3a MHOTOKOMITOHEHTHBIX CUCTEM
WHCTPYMEHTA/NTBHBIMUA METOZIaMU; B/laJieHre MeTO[UKaMH TMPOBe/IeHNsT TUTIOBBIX pacueToB (ha30BbIX MPOIECCOB;
(opmyMpoBaHreM po6ieM, KOTOPbIe MO>KHO PEIIIUThb C IIOMOIIBI0 (ha30BOT0 TpeBpalieHusl.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa TASOJUHAMMWYECKUWE 1 TEXHOJIOTUYECKMUE ITPOLIECCBHI C
®A30BBIMU ITEPEXOJAMMU siBrsieTcsl AUCLUTUTMHON YacTH, GopMupyemMoil yuaCTHUKaM#
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpamMmbl MOATOTOBKY 110 HaripaeieHuto 24.04.05 /Jeuzamenu
Jlemame/bHbIX anNnapamos.

CogeprkaHue JUCLUIVIMHBI ABJIseTCs jorndecknM npoporkerreM auctuuivid: JHEPTETUYECKHUE
YCTAHOBKUH, TABOJUHAMMWKA " TEIVIOOBMEH B TEXHOJ/IOTUYECKUX ITPOIECCAX,
BHYTPEHHSAS 'A3OJUHAMUKA 3HEPI'OYCTAHOBOK.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CrniocobeH 0CyIeCTBIATE MOATOTOBKY HAyYHLIX IMyO/IHMKaLWi, HayyHO-TeXHUUECKHUX OTUETOB,
0030pOB 10 pe3y/bTaTaM BBITIOIHEHHBIX UCC/IeJOBaHUN U pa3paboTok

¢ OIIK-2 — CrniocobeH UCIOMb30BaTh COBPEMeHHbIE MH(MOPMAIIMOHHBIE TEXHOIOTHUH TIPU BBITIOTHEHUN
HayUYHBIX UCC/IeZIOBAHUH 1 pa3pab0TOK; UCTIO/Ib30BaTh CTAH/JAPTHBIE MAKEThI MPUKJIA[HBIX TIPOTPaMM;
CoCO0€eH K aITOPUTMM3AI[|H MTPOLieCcca BLIUKC/IEHNH MPU TIPOBEIEHUM UCC/Ie[I0BAHUH; OpPraHHU30BbIBATh
u cobmozats TpeboBaHus MHPOPMALMOHHOM 6e30MacHOCTH B NPOgeCCHOHANbHOHN JesITe/TbHOCTH

¢ OIIK-4 — Crioco0eH UCIO0/Ib30BaTh OCHOBHbIE TIOIOXKEHMS], 3aKOHBI ¥ METO/IbI €CTECTBEHHBIX HayK U
MaTeMaThKH, pa3paboTKu GU3NUeCKUX U MaTeMaThUdeCKUX MO/iesiell UCCIeAyeMbIX MPOLeCCOB, IBIeHUN
1 00BEKTOB /IJIs [TOCTAHOBKU W PellleHUsT HayYHO-TeXHUYeCKUX 3a/lau 110 HaTpaB/IeHU0 TIO[TOTOBKU

¢ TICK-2.01 — CriocobeH MpOBOAUTE aHAIN3 Ta30[iMHAMUYECKUX 1 TeTJI00OMEeHHBIX MPOIIeCCOoB,
COTIPOBOXKAIOIIUX PAOOTY SHEPrOyCTAaHOBOK aBHAI[UOHHOM U PAaKeTHO-KOCMUYECKOW TEXHUKH

¢ TICK-2.02 — CriocobeH TIpOBOAUTE PabOThI TI0 BBIUUC/TUTETFHOMY MOZETUPOBAHUIO TEIJI000MeHa
W37leNuii aBUalJMOHHOW M PAKeTHO-KOCMUYeCKOM TeXHUKH, aHaIM3UPOBaTh U 00001I[aTh pe3ysbTaThl

¢ TICK-2.04 — CriocobeH ITpOBOAMTL PabOThI, AHATM3UPOBATh M 0000II[aTh pe3y/ILTaThl 10 UNCTIEHHOMY
MOZIe/TMPOBAHHUIO Ta30[/MHAMUYECKHUX U TeTJI00OMEHHBIX MPOIIeCCOB B ABUTATE/ISIX U SHEPTrOYCTAaHOBKAX
JTA, a Tak>Xe Ha3eMHBIX SHEPTeTHUECKUX YCTAHOBOK Ha 0a3e aBUAIIMOHHBIX U PAaKETHBIX JIBUraTe/eH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. O6uue cBefeHus o (ha3oBbIx nepexopax. Knaccudukaiyst GpasoBbIx nepexo/os.
6 11 YpaBnenue Knaneiipona-Kinaysuyca u OpeHdecra. Pa3oBble epexo/jbl THUIA HOPSI0K- 37 12 8 4 25 20
6ecropsioK U MOPSZAOK-T0psifoK. DeHOMEHOIOTHYeCKre OMMcaHus (a30BbIX MEPEXOfOB.
Teopus JlaHpay, 1 eé HeflOCTaTKU.
Paspen 2. Knaccnueckoe npejicrasiieHne o (hazoBbix nepexogax. Kpurnuueckue
6 1 nyxryarmn. KoppensiponHas ¢yHkups. Teopus Opiureiina-Lepruke. Kpurepuit 25 13 8 5 12 20
Tun3Bypra. Teopust of06us (ckeimHr). HepaBeHCTBA MEX/y KDUTHYECKMMH HH/EKCaMH.
3aKOHbI N0I00Mst ¥ ypaBHEHHEe COCTOSIHUSL.
Paspen 3. CoBpemMeHHoe npejcTaB/ieHHe o (pa3oBbIx nepexopax. Mogenu Ans $Ha3oBbix
6 1 niepexozioB (Vsunra, XY u lelisen6epra). Pa3MepHOCTE peleTKy U rapamMeTpa rnopsijka. 30 15 10 5 15 20
T'uriore3a yHrBepcaspHOCTH. Teoprsi peHOpMaTH3aL{IOHHOM TPYIIIBI U €-Pa3/IoyKeHH sl
Koppek1ust K CKeHIMHTY ¥ KPOCCOBEpHbIe sBIeHHs.. My/IbTUKPUTHYECKHE SBJIEHHUS.
Pa311en 4, ,[[HHaMl/['-[eCKHE M KpUTHYeCKHe sIB/IeHUA. KOHL[eHTpaL[HOHHBIe (1)33013]:19
Tiepexo/ibl ¥ TeOpUsl IPOTEKaHUs. ®dasoBble Tiepexo/ibl U KpUTU4YeCKyre ABJ/IeHUs B aMOpq)HLIX
MarHeTHKax, CIIMHOBBIX CTeK/IaX U CUCTeMax Co Cﬂy‘{ﬂﬁHblM T10J1eM. ,[[I/IH&MI/IKEI KPUTHUYECKUX
6 11 ¢rykryarmit. @eHOMeHOIOrHYeCKre OMUCAHKe U TeOPHs B3aUMOAEHCTBYIOLINX MO, 27 11 8 3 16 20
T'unoresa AWHaMHU4eCKoro HO,E[06I/ISI U KJIaCChbl YHUBEPCA/IbHOCTH. BKCHQDHMQHTBHLHLIQ
MEeTOABI UCC/Ie0BaHs PAaBHOBECHBIX CBOJCTB. SKCHEPI/IMGHTaJ'I]:HLIe Hccien0oBaHusA
MHAMUAYeCKUX CBOWCTB.
6 11 Paspen 5. IToaroToBka U Hanucanue pedepara. HarcaHue pedeparta Ha MHAMBH/Ya/IbHYIO 25 0 0 0 25 20
TEMY.
Bcero 3a 11 cemectp 144 51 34 17 93 100
Bcero no gAMCLUIUINHE 144 51 34 17 93 100
3.2. AyATOPHBII NPAaKTUKYM
Homep n
Y Oo0nemMm,
Ne |HamMeHOBaHHe
Tema npakTHUecKoro 3aHATUSA ayp.
n/n paspena
4JacoB
JMCLUILIVHBI
Paspen 1.
Oormme OcHOBHBIE 3aKOHBI TepMOAVHAMUKU. [ToHsTHE (a3l PaBHOBecue

1 |cBegmenus o reTeporeHHbIX cructeM. I1paBusio ¢a3 ['nb6ca. Pa3oBbie JrarpaMmel. 4
(hazoBbIX YpaBHeHUs coCTOsiHUS. [IMHaMUKa (a30BbIX Mepexo/oB.
repexofax.

IlepBbIi1 3aKOH TepPMOJUHAMUKN. YpaBHEeHHe COCTOsIHUSA. TepMHuueckre
Paszesn 2 K03 pULeHThl. 3aBUCUMOCTh TEIJIOThHI Mpoliecca OT TeMrepaTypbl
Kneﬁ:cnqécme (ypaBHenue Kupxrodda). Bropoii 3akoH TepMoAHHaMUKH. DHTPOITHS,

MeTO/Ibl pacueTa 3HTPOIKU. V130X0pHO-U30TpeMuueCKUii ToTeHI1aI.

2  |mpexcras/ieHue " 5
0 ha30BBIX M306apHO-M30TEPMUYECKUH MTOTeHIHas. TepMoqrHaMIUeCKHe TIOTeHIMaJIbI.
1eDEXONAX Xapakrepuctuueckue GyHKLUUHN. YC/IOBUSI paBHOBeCHsi. Pa30Bbie epexo/bl.

pexonax. YpaBHenue KnanelipoHa-Knay3nyca. ®a30Bble epexo/bl IepBOro poza.
da30BbIe NTepexo/ibl BTOPOro poja/
Pasgen 3.
CoBpemeHHOe o
3 e pCTaB]'[eHI/Ie [TpumeHeHne Moienedt s Ga3oBeix nepexooB (M3unra, XY u 5
PEA Tetizenbepra). Teopust peHOPMaU3al[MOHHOM TPYTITILI U €-Pa3/IOKeHHSI.
0 (a30BBIX
repexofax.
Pazgen 4. . .
THAMUeCKHe MeTop si7iepHOM MarHUTHOM pesiakcali. MeTo/| Hab/io/ieHHst IOMEHOB.
4 1 KDUTHYECKIE Marnauroontryeckuid MeToZ,. MeToz, TIOpeHLeBCKOW 3/1eKTPOHHOM 3
P MUKPOCKOTUH. MeTo/i uHTep(epeHITMOHHON 3/IeKTPOHHOW MUKPO CKOITHH.
SIBJICHUS.
Bcero 3a 11 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
6 23732




Ne Homep 1 HauMeHOBaHHe pa3jiesa Copep)kaHue yueOHOro 3afiaHus Oonem,
n/n JUCLUNIUHBI 4acoB
1 W3yuenne qupakTiueCKUX eVHAULL JAHHOTO paszena, 5
Pazgen 1. OGimue cBejeHHs 0 paboTa ¢ uTepaTypo.
7 (a3oBbIX mepexo/ax. BeinosiHeHne npaktuyeckoro 3agaHust Nel 20
"MogenvpoBanue AByxda3sHoii 3agaun Credana".
Paspen 2. Knaccuyeckoe N3yyeHre aqupakTrueCcKUX eMHUL JAHHOTO paszerna
3 |mpencraBneHue 0 (pa30BBIX Y A N FHHTL A pa3Aend, 12
paborTa c IuTepaTypoi.
repexozax.
Paspen 3. Copementoe N3yyeHne aqupakTrueCcKUX eIMHUL JAHHOTO paszerna
4  |npexcrabiieHue 0 (ha30BbIX Y A N FHHTL A pa3Aend, 15
paborTa c uTeparypoi.
repexozax.
5 Pazpen 4. lunamuueckue u N3yuenre guaakThuecKux eJWHUL] JaHHOTO paszena, 16
KpUTUUECKUe SIB/IeHUS. paboTa ¢ IuTepaTypoi.
6 Pazgen 5. IloaroroBka ¥ HanucaHue Harmicanye ¥ 3ampma pedepara, 75
pedepara.
Bcero 3a 11 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUA TNCLUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1|2 3 5/ 6 7 (8(910 (111213 | 14 15 | 16 | 17
11 Ortu. o 13 AP | KB AP KB | Ped | AP
YcnoBHbIe 0003HAUEHUS:
¢ TP — nriarHoCcTHYecKas pabora;
¢ Ortu. o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIo;
¢ KB — KOHTpO/IbHBIE BOIIPOCHI;
e Ped — pedepar.

Tekymuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJJUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmax:

[TMarHoCTUYeCKasi pabora;
OTUET T10 MPAKTUUeCKOMY 3a/[aHHI0;
KOHTPOJIbHBIE BOTIPOCHI;

pedepar.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. [l. ®. YcruHoBa. TepmoguHaMUKa 3HepreTuyeckux cucreM. Ku.
2 Texauueckas TepmoguHamuka. CI16.6I'TY "BOEHMEX" um. [I. ®@. Yctunora, 2014, 215 3k3.

2. E. M. TepnumaH, A. B. Edppemos, B. B. CaxuH. . IIpoeKTHBIN pacuéT Terioo0MeHHOTO arrapara.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022, 43 3K3.

3. K. H. Bonkos, B. . 3anpsiraes, B. H. EMenbsiHOB. . Busyanu3anys JaHHBIX (GHU3UUECKOT0 U
MaTemMaTh4yeCcKoro MoJie/IMpOBaHUs B ra3oBou fuHamuke. M.: ®U3MATIINT, 2018, 6 3k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. B. [I. bnask, 3. 1. OcTpuH. . @a30Bble NpeBpalleHus B TBEPABIX TeJjlax [IPU BICOKOM fiaB/leHuu. M.:
OU3MATIINT, 2011, 1 3K3.

2. I T. UpinkuH. . TeueHus ¢ $a30BbIMY TlepexofiaMy B IOPUCTHIX cpefax. M.: @U3MATI/INT, 2009, 1 3k3.

3. U. K. Kamunos. . ®a30Bble Tiepexo/bl, KpUTHUeCKHe U HeJTHHelHbIe SIBJIeHUs B KOHeHCUPOBAHHBIX
cpefax. Maxaukana: Hayka JTHII, 2011, 0 3Kk3.

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. https://urait.ru/ — O6pa3oparesibHas miatdopma «HOpaiT». 115 By30B U CCY30B.;

2. https://e.Janbook.com/ — 3BC JlaHs;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynHnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORA.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;
1. Matlab 2015a SP1.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k 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. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TA3OAUHAMMYECKHWE U TEXHOJIOTUYECKUE ITPOLIECCHI C ®A30BbIMU ITEPEXOJAMMU

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  TASOAUHAMMYECKUE W TEXHOJJIOTUYECKHWE TIIPOIECCBI C
®A30BbIMUN TIEPEXOJAMM sprisercs [JUCLUIUVIMHON dYacTH, ¢opMHupyeMol Yy4YaCTHHKaMH
o0pa3oBare/IbHBIX OTHOIIEHHH O/10Ka 1, ITporpamMMbl MOATOTOBKU IO HampasiaeHuto 24.04.05 [leueamenu
fnemamesbHblX annapamos. [AuciuruivHa peanvsyercs Ha (akynsreTe A PakeTHO-KocMu4eckoi Texuuku BI'TY
"BOEHMEX" um. [].®. YcruroBa kKadenpoit A9 TINMTASMOTASOAMHAMUKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-2.01 crioco6HOCT, TMPOBOAWTH AaHAMM3 Ta30JUHAMHUYECKHX W  TeIJIOOOMEHHBIX IIPOL[eCCOB,
COTIPOBOKZAIOIIUX PAOOTY SHEPrOyCTaHOBOK aBUAI[MOHHOM M paKeTHO-KOCMUYECKOH TEXHUKH.

Cofiep>kaHre JUCLIATUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3aHHBIX C MCC/IEJ0BAHKUEM IIPOLIECCOB B M3/EIUIX
BBICOKOM TEXHOJIOTHHM, a TAKXKe I ITPOBeJeHHs UCCIeA0BAHMI IIPOL[eCCOB M ONTUMM3AL[UM UX XapaKTePUCTHK
B 9HEPreTHMUeCKUX YCTAHOBKAX pa3/MUHbIX TUMOB. JIMCIUI/IMHA HAarpaBjieHa Ha OIMHUCAHHE MEeTOfIOB
pPacueTHOr0 MOZIE/TMPOBAHMUS Ta30[JUHAMHUECKUX U TEXHOJOTUUECKUX TPOLIeCCOB € (ha30BbIMU TEPeX0JaMu B
obbekrax APKT.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e OTYeT M0 NMPAKTUUYeCKOMY 3a/|aHHIO;
e KOHTDOJIbHBIE BOTIPOCHI;

e pedepart.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DJK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHS (17 4.), camocTositenbHast paborta
ctyzeHta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TA3OAVUHAMUMYECKHWE 1 TEXHOJIOTUYECKUE ITPOLIECCBHI C ®A30BbIMU ITEPEXOJAMMU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 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.

HaumeHoBaHue paboTbI Pexkomenjyemas 1ureparypa prn?{?éKOCTb’
Pazgen 1. O6mue cBeieHns o (ha3oBbIX Mepexopax.
Vsyuerie AiAAKTHHeCKIX B. B. Caxu ; BI'TY "BOEHMEX" um. I, ®. YcTHHOBA.
eIMHNUL] JAaHHOT' O paszena, 5
paBoTa C UTepaTypOi. TepMmopuHaMyKa BHQPFQTHHECKI/IX' 'CI/ICTEM. K=. 3 TexHuueckas
tepmoprHamuka: CI16.BI'TY "BOEHMEX" um. [I. ®.
BrinonHeHue pakTUyecKoro Yerunosa, 2014 (Beezerue, 1)
3a,an1/191 Nel E. M. l'epnuman, A. B. Edpemos, B. B. CaxuH. . [IpoekTHbII
Mo,qennpovBaHHe pacuét TeryioobMenHoro arnapata: CIT6.5I'TY "BOEHMEX" 20
AABYXpasHoii 3a/1auu M. [I. @. YctrHOBa, 2022 (BBepenue, 1, 2)
Credana".
Wroro mo pa3geny 1 25
Pazpgen 2. Knaccuyeckoe npejcraBieHHe 0 ()a30BbIX Iepexojax.
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa.
N3yuenne gupakTrue CKUX
e IMHLL TaHHONO DA3lea TepmopuHamuka sHepreTuueckux cucrteM. Ku. 2 TexHuueckas 12
ARHHL 2 pasAesa, tepmoguHamuka: CII6.BI'TY "BOEHMEX" um. [I. ®.
pabora c uTepaTypoi. Yerunosa, 2014 (2)
Wroro o pasgeny 2 12
Pa3zpaen 3. CoBpeMeHHOe npejcTaB/ieHue 0 (pa3oBbIX Nepexo/jax.
W3yueHue qugakTAue CKUX B. [. bnank, 3. W. OcTpuH. . ®a3oBbie NpeBpaljeHus B
e[VHUL] JaHHOTO pa3zea, TBED/BIX TeaxX NPy BbICOKOM JiaBjieHnu: M.: DUIMATIINT, 15
paboTa ¢ TuTepaTypoi. 2011 (2-4)
Wroro no pa3geny 3 15
Paspen 4. [lunaMuyeckre 1 KpUTHYeCKHe ABJIEHHUSA.
N3yuenne gupakTuue CKUX B. [I. bnauk, 3. W. OcTtpuH. . ®a30Bble MpeBpallleHus B
e[JVHUL] JAaHHOTI'0 pas3fjea, TBEP/BIX Tejlax MPU BBICOKOM JaByieHnn: M.: DU3MATIINT, 16
pabora c JIuTeparypon. 2011 (9-12)
Wrtoro no pasgeny 4 16
Pa3pen 5. IToagroroBka u HanucaHue pedepara.
I". I". UpinkuH. . TeyeHus ¢ (pa30BbIMU TlepexofaMy B IOPUCTBIX
cpegax: M.: ®USMATJ/INT, 2009 (Bce rnaBbr)
N. K. Kamunos. . @a30Bble mepexofbl, KpUTUUECKHUe U
Harmicarme 1 sampra HeJIMHENHbIe SIBJIeHUs B KOHAEHCUPOBAHHBIX Cpeflax:
pecbepara Maxaukana: Hayka /IHII, 2011 (Bce miaBel) 25
’ K. H. Bosnikos, B. . 3anpsiraes, B. H. Eme/nbsHOB. .
Busyanu3zaims jaHHbIX (HU3MUYeCcKOro ¥ MaTeMaTUueCcKoro
MO/leTMpOBaHUs B ra30Boi AuHamuke: M.: ®U3MATIINUT,
2018 (1,2,3)
Uroro no pa3geny 5 25
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TA30JVUHAMMNYECKUE 1 TEXHO/IOTUYECKUE ITPOLIECCHI C ®A30BbIMU ITEPEXOJIAMU

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  OTYET I10 MPAKTUUECKOMY 3a/JaHHIO;
*  KOHTPOJIbHbIE BOITPOCEHI;
 pedepar;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

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

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

OTuer Mo NpaKTUYeCKOMY 3a/JaHUI0

Ortuert 1o T13 npe/icTaB/IseTCS B TIEYaTHOM BU/Ie B (hopMaTe, MpeyCMOTPEHHOM I11a0/IOHOM OTYeTa To
I13. Otuer no I13 mo/mkeH copeprkarb:
- IOCTAHOBKY 3a/layM, MaTeMaTHhyeCKYH MOZJe/lb U OCHOBHbIE paCyeTHble COOTHOLLIEHHS WCIO0Ib3yEMBbIX
METOZOB peLleHus;
- CXeMy pacueTHOM 06/1aCTH C XapaKTePUCTUKAaMU CETKU, KPaeBbIMU Y Haua/IbHBIMH yCJIOBHSIMHU,
peanu30BaHHbIMU B pelliaeMOM BapUaHTe;
- rpadryeckoe rpe/CTaB/eHue TT0yYeHHbIX Pe3y/IbTaToB,;
- coflep>KaHUe HCCeloBaTe/TbCKOroO 3a/jaHusl, pe3y/ibTaThl BBIYMC/IMTEIBHOTO MO/Je/IUPOBAHMYS, aHaIu3 U
BBIBO/bI 10 TIPOBEI€HHBIM HUCC/IeOBAHUSIM.

3armura I13 poxoauT B (hopMe /I0K/Iaja CTyIeHTa IO BHITIOJIHEHHOM paboTe U OTBETOB Ha BOMPOCHI
niperioziaBaresisi. IIporieiypa 3alyThl BK/IFOUaeT OTBEThI Ha BOTIPOCHI TIPEo/jaBaTelisi 1o paboTe U pa3zeny
Kypca. B xozie 3anutsi I13 o6yuaroruecs 0/DKHBI TIPOJIeMOHCTPUPOBATh 3HAHKS, YMEHUS U HABBIKH:

- KyZIbTYPYy DU TIPU U3/I0KEHUH CBOUX MBIC/IeH, TOTMYHOCTD B MOCTAHOBKE M U3/I0KEHUW MaTeprana,

- IOHVMaHKe MMOCTAHOBKY 3a/laui, 3HaHKe OCHOBHBIX IEMEHTOB MaTeMaTHueCKol MogiesH, (hopMy/IMpOBKa
Haua/IbHbIX ¥ I'PaHUYHBIX YCIOBHM, 000CHOBaHME OCHOBHBIX YIIPOILAIOIIUX ITOJIOXKEHUH;

- YMeHUe OTpe/e/TUTh MeCTO UCC/IeIOBAHHOTO SIBJIEHUSI B KOHKPETHBIX TEXHUUECKUX TIPOLIECCax U
yCTpOMCTBax;

- YMEHHe aHa/IM3UPOBaTh MMOJyYeHHbIe Pe3y/IbTaThl U YMeHHe MPOTHO3MPOBATh XapaKTep MPOIeCCOB B
TeXHUUYECKMX YCTPOHUCTBAX HA OCHOBAHUM TIOTyUEHHBIX JIAHHBIX;

- YMeHHe CaMOCTOSITe/TbHO MOAU(UIIMPOBATh MaTeMaThyeCcKre MO/IeJI U TIPOrpaMMHBIe CPe/ICTBa JJis 1ieJieit
KOHKDETH3aIy WM PaciivpeHys 006/1acTy IPUIOKEeHUST Mo/lesiel, MCIT0/Tb30BaHHBIX B paboTe.

OrieHKa 3aluThl paboThl BhiCcTaB/sieTCs 10 100 6abHOM IIKasie C yUéToM:

- BeIrToIHeHue I13 — 40 0asios,

- ohopmIIEHHE TIOSICHUTETBHOU 3arucKy — 20 6aios,

- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI U UX JIOTHKA, Ky/IbTypa peur — 40 6aios.
13 cunTaeTcs mpuHATHIM TIpU Habope Oosee 80 GaioB.

[TepeueHb MpaKTUUECKUX 3aZaHui rpuBeieH B Y MK qUCIUTIIMHEL.

KoHTpo/bHBIE BONIPOCHI

OTBeTHbI Ha KOHTPOJIbHBIE BOTIPOCHI 10 OMpe/ie/IeHHbIM pa3/ieniaM AUCLUTUIMHBI OCYILeCTBSIOTCS B
ycTtHOU (hopme. CTyeHTY 3aZat0Tcsl 3 BOTIpOCa B paMKax M3ydyaeMoro pasfena, /sl yCIIelIHOM aTTecTaluu
HEeoOX0ZIMMO TIPaBUJILHO OTBETUTD Ha 2 U BbIllie BOMPOCOB. OTBET Ha BOTPOC ZI0JKeH OBbITh MPAaBUTLHBIM,
cofiep>KaTe/bHbIM, apTYMEeHTHPOBAHHBIM.

CHuCOK KOHTPOJIbHBIX BOIPOCOB.
1. Knaccudukaiiusi ¢pa3oBbIx niepexooB. YpaBHeHue KnaneiipoHa-Kiay3uyca u OpeHdecTa.
2. ®a30Bble MEPeX0/bl TUIIA TIOPSI0K-0eCIOPsIIOK U MOPS0K-TTOPS/IOK.
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3. denoMeHoOTMUECKKE OMHcaHust (a30BbIX repexoioB. Teopust JlaHzay, U ee HeIOCTATKHU.

4. Knaccuueckoe npezictTaBieHre 0 )a30BbIX Tlepexofiax: KpUTHUecKue qUIyKTyaluy, KOppesisiiuoHHast
(yHKLHS.

5. Teopus OpurreiiHa-Llepavke. Kpurepuii I'vH30ypra.

6. Teopus mogo6ust (CKeHIUHr).

7. CTaTiueCKUM 3aKOH I0Z|00MsI B TEOPUM KPUTUUECKUX sIBJIeHUH (TTpHO/IKeHrne 000011eHHOH 0IHOPOHOCTH
TepMOJUHAMUYe CKUX (YHKLIUH).

8. Mogenu ais da3oBbix nepexofioB (M3unra, XY u Teii3en6epra).

9. Pa3MepHOCTH pelleTKH U lapameTpa nopsjka. ['mnoresa yHuBepcaabHOCTH.

10. Teopusi peHOpMaM3aLMOHHOM IPYMILI U €-pa3noykeHus. KoppeKius K CKelIMHTY ¥ KPOCCOBepHbIe
sSIBJIEHUSI.

11. MynbTUKpUTHYECKHE sIB/IeHus, Habsmofarolrecs B pa30BbIX Mepexo/iaXx BTOPOTO poja.

12. KonrieHTpaIl[ioHHbIe (ha30BbIe ITePeXObl U TEOPHS TPOTeKAHMUS.

13. ®a3oBble 1iepexo/bl ¥ KpUTHUECKYe STBIeHUS B aMOP(MHBIX MarHeTHKaX, CTIMHOBBIX CTEK/IaX M CUCTeMax CO
C/Ty4aliHbIM TI0JIEM.

14. [lnuHamMMKa KpUTUUeCKUX (paykTyaluil. @eHoMeHOI0rMuecKye ornucaHie U Teopusi B3auMOAeHCTBYIOIINX
Moz. ['uroTe3a AMHAMUUYeCKOTro MoJ00Us ¥ K/IaCChl YHUBEPCATBHOCTH.

15. OkcniepumeHTabHBIE METOABI UCC/IeJOBaHMST paBHOBECHBIX CBOWCTB.

16. IKcriepuMeHTa/lbHbIe UCC/Ie[JOBaHUS IMHAaMHUUeCKHUX CBOMCTB.

Pedepar

O06mnem pedepata — He MeHee 15 cTp. O0si3aTeIbHO UCIIOIB30BaHUE He MeHee 3-X 0TeUeCTBEHHBIX U He
MeHee 1-r0 HIHOCTPAHHOTO UCTOUHKKA, OMyO/IMKOBAaHHKIX B Tocieqrye 15 eT. [TosicHUTe/TbHAs 3aTiCKa C
TEKCTOM, PUCYHKaMH1 U rpadvKaMu BhINO/HsIeTCs1 B pegakrope “Word”. TIponiegypa 3amuTs! pedepara
BKJ/IIOUaeT OTBEeThI Ha BOMPOCHI MPerofaBaresisi, BLICTYIIEHUe C TIpe3eHTal|eil pe3y/IbTaToB U MOCaeyOIIUM
TPYMIIOBBIM 00CY>KIeHreM TeMbl. B xo/ie 3amuThl pedhepara o0yuaroruecs A0/KHBI IPOJIeMOHCTPHUPOBATh
KYJIBTYPY PeuM MpHU U3/I0KeHUU CBOMX MBbIC/IeH, JIOTUYHOCTh B IOCTAHOBKE U U3/I0’KeHUU MaTepuara,
HeoOX0ZMMbIe HaualbHble 3HAHUS T0 CYIIEeCTBY 00CY>KaeMOi TEMBI.

Kpurepuu orjeHrBaHus.

Ouenka pedepara BbicTaBssiercss o 100 6anbHO# IIKae ¢ y4EToM:

- odopmyIeHHE TIOSICHUTE/TbHOM 3armucku — 30 6asuios,

- IOCTAaHOBKA J0K/Iaza U Jokaaz — 30 6asios,

- 3alI{ATa pe3y/bTaTOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/IbTypa peurt — 40 6aios.

PacripefiesieHre 6asioB Mo 3/1eMeHTaM:

- COOTBETCTBUE COJIEP>KaHMsI 3asiBIEHHOM TeMe, OTCYTCTBHE B TEKCTE OTCTYIJIEHUH OT TeMbl 7 6aslioB;

- COOTBETCTBUE TIeJIIM U 3a/jauaM JUCLIUTIIMHEI 7 6aios;

- IOCTAHOBKA MPO0/ieMbl, KOPPEKTHOE M3/I0’KEeHe CMBIC/IAa OCHOBHBIX HayUHBIX H/IeH, UX TeOpeTHUecKoe
obocHOBaHKe U 00bsICHEeHUe 8 6asloB;

- IOTUYHOCTBD U TI0C/Ie[J0BaTeIbHOCTh B U3/I0KeHWH MaTeprana 8 6asios;

- criocobHOCTH K paboTe ¢ JIMTepaTypHBIMU UCTOYHUKAMU, HTHTEPHET-PeCYPCaMH, CIIPABOYHOM 1
SHI[UKJIOTIeInYe CKO JIUTEPATypoit 8 6asos.;

- 00beM KCCIeIOBaHHOM JIMTEPATyPhl U APYTUX UCTOUHUKOB WH(OpMaliuu 7 6asios;

- BJlaJileHre WHOCTPaHHBIMU SI3bIKaMH, HCII0/Ib30BaHWe MHOCTPAHHBIX UCTOYHHKOB 7 Oarios;

- criocoOHOCTh K aHa/mM3y U 0000111eHHt0 H(GOPMALMOHHOTO MaTepyara, CTerleHb IOJTHOTHI 0030pa COCTOSTHUS
Borpoca 7 6ansnos;

- yMeHHe U3B/eKaTh MH(OPMaLIMI0, COOTBETCTBYIOIIYIO TIOCTaBIeHHOM 11e/d, U TiepepacIipesiesisiTh
rHbopMaLi 7 6alos;

- HaBBIKY MJIAHUPOBAHUS U YTIPAB/IE€HKs BpeMEeHeM MPH BbINOJTHEHUU PaboThI 7 6asioB;

- 000CHOBAaHHOCTH BHIBOJIOB 7 0aslioB;

- Ha/JIMuve aBTOPCKOM aHHOTaLuK K pedepary 7 6asios;

- IPaBUWJILHOCTB 0(hOpMIIeHHs (COOTBETCTBHE CTAHJAPTY, CTPYKTYPHasl yTopsiJ04YeHHOCTb, CChIIKH, LJUTaThl,
Tab/MLIbI U T.11.) 7 6aios;

- cobmonenre 06beMa, MPUGTOB, UHTEPBAJIOB (COOTBETCTBUE O(OPM/IEHHUS MTPABUIaM KOMITBIOTEPHOTO Habopa
TekcTa) 6 6asIoB.

Pedepar cunTaeTcst NpUHATHIM TIpU Habope cTyaeHToM Oostee 85 HasioB.

[Tpumepk! TeM pedeparos.

1. ®a3oBble Mepexo/ibl B MarHWTHBIX MaTepuasax.

2. Ternoo6meH 1pu (a30BbIX MPEBPAILEHUSAX TEIIOHOCUTE/IEH.

3. Teopus nofo6us (ckeiuHr). HepaBeHCTBa MEX/y KPUTHUECKUMU MHZIEKCaMU. 3aKOHBI MOZI00Us 1
ypaBHEHHe COCTOSHUS.

4. Mopenu ajist da3oBbix nepexooB (M3unra, XY u [eitzenbepra).
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5. PasmepHoOCTS pelieTky ¥ napameTpa nopsifka. ['mrnoresa yHrBepCcanbHOCTH.

6. da3oBble nepexobl 1 KpUTHUECKHe SIBJIeHUsT B aMOP(HBIX MarHeTHKax.

7. @a30Bble Nepexo/ibl U KPUTUUYECKHE SIB/IEHUS B CIIMHOBBIX CTEK/IaX.

8. ®a3oBble nepexobl U KpUTUUECKHE SIBIeHUS B CHUCTeMax CO Cy4YallHbIM IOJIEM.

9. JunamuKa Kputuueckux Guiykryaruii. deHoMeHonornueckue onvcaHye v Teopusi B3aUMOAeHCTBYIOLINX
Moz, ['uroresa AuHaMUUeCKoro rozio0ust ¥ Kacchl yHUBEPCaTbHOCTH.

10. ®a30Bble JuarpaMMel Map >XUAKOCTb.

11. MogenupoBaHue (a30BbIX NMPoLieccoB B coBpeMeHHbIX CAE-rporpamm.

JK3aMeH

OK3aMeH, BK/IIOUaeT B ceOst ZiBa KOHTPOJILHBIX BOTIPOCA 0 BLIOOPY MpernoziaBaTesis U3 CIHMCKa BOTIPOCOB
I cobeceIoBaHus MO pa3/iesiaM JAUCIUIIIMHGL. [TepeueHb 9K3aMeHaIMOHHBIX BOTIPOCOB TpuBe/ieH B YMK
JWCLUIUIVHBIL.

3HaHWsI, yMeHUs ¥ HaBbIKH CTYAEHTOB OTpeeIsIOTCS CIeAyOLUM 00pa3oM:

O1leHKH «OT/TUUHO» 3aC/TyKUBAeT CTYJeHT, 0OHapYy XUBIIIUI BCECTOPOHHEE, CUCTEMaTHUeCcKoe U IyboKoe
3HaHUe yueOHOro MaTepyasa, yMeHre CBOOO/IHO BBITIONHATE 33/]aHUs, TIPEJyCMOTPEHHbBIE POrPaMMOH,
YCBOMBLIMKA OCHOBHYIO Y 3HAKOMBIH C JIONIOJTHUTEILHOM JIMTepaTypoy, peKoMeH/J0BaHHO! nporpaMMoit. Kak
TIPaBUJIO, OL[eHKA «OTIMYHO» BHICTAB/SETCS CTYAEeHTaM, YCBOMBILUM B3aHMOCBS13b OCHOBHBIX MTOHSATUN
JUCLIMTVTMHBI B MX 3HAYeHUU AJ1s1 TprobpeTaeMoii podeccru, MPOsIBUBLLIMM TBOPYeCKHe CII0COOHOCTH B
TOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTO Marepuaria.

O1leHKH «XOPOILIO» 3aCTy>KUBaeT CTY/IeHT, 00HapyKUBILH TIOTHOe 3HaHWe y4eOHOro MaTepuara, yCIenHo
BBITTOJTHSTIOIVH TIPe/TyCMOTPEHHBIE B MPOrpaMMe 3a/]aHus1, YCBOMBILINKM OCHOBHYIO JIUTEPATYPY,
PEKOMEH/I0BaHHYIO B Tiporpamme. Kak mpaBuiio, OljeHKa «XOpOIIIo» BBICTAB/SETCS CTY/IeHTaM, TTOKa3aBIiM
CUCTeMaTUJYeCKU XapaKTep 3HaHWM 0 JUCLIMTUIMHE U CITIOCOOHBIM K UX CAMOCTOSITE/TbHOMY TIOTIO/THEHHUIO U
00OHOBJIEHUIO B X0/l JlabHelieli yueOHoM paboThl U MpodeCcCUOHATBHOM /e Te/TbHOCTH.

O1IeHKU «Y/IOB/IETBOPUTEIBHO» 3aCTy>KUBAET CTYIEHT, 0OHAPY>KUBIIMI 3HAHUSI OCHOBHOTO yueOHOT0
Marepuasia B 00beme, HeOOXOAUMOM JIj1s1 Zia/IbHEHIIIeH yueObl U MpeCTOosIel paboThI 10 CIIeI[Ua/IbHOCTH,
CTIPaBJISIIOLLUIACS C BBITTOJTHEHUEM 3aZlaHuH, MpeyCMOTPEeHHBIX TIPOrPaMMOM, 3HAKOMbIN C 0CHOBHOM
JIUTEpaTypoi, peKOMeH/J0BaHHOW TIporpaMMoit. Kak 1ipaBrio, oljeHKa «y/[0BJIeTBOPUTEIbHO» BBICTABISIETCS
CTYZIeHTaM, [IOTTyCTUBIIUM TIOIPEITHOCTH B OTBETE Ha 9K3aMeHe U MPU BBIMOTHEeHUH 3K3aMeHaI[MOHHbBIX
3alaHui, HO 00mazaroM HeoOX0AUMBIMA 3HAHMSIMU IJIs1 UX yCTPaHeHusI 107, PyKOBOACTBOM TIperoJaBaTerisl.
OtnleHKa «Hey/I0B/IeTBOPUTEIbHO» BLICTABIISETCS CTYAEHTY, 00HAPY>KUBILIEMY TPOOe/bI B 3HAHUSX OCHOBHOTO
yueOHOro MaTepuasna, oMy CTUBIIeMY MTPUHIUAITHABHbIE OLIMOKHU B BLITTOJTHEHUH TIPeTy CMOTPEHHBIX
nporpammotii 3a/jannii. Kak mpaBwsio, orieHKa «Hey/[0BJIeTBOPUTEILHO» CTABUTCS CTYIeHTaM, KOTOphIe He
MOT'YT MPO/IO/DKUTL 00yUeHUe VI TIPUCTYMUTH K TTPOdeCCHOHANTBHOM /eI TeTbHOCTH M0 OKOHYaHUH By3a 6e3
JTOTIOJTHUTEJTEHBIX 3aHSATHH 110 COOTBETCTBYIOIEH TUCIIUILIHE.
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6 11 A - VO 4 37 | 12 8 4 25 20  |mpakTH4ecKoMmy
(azoBBIX mepexopax.
3a[jaHUI0
Pa3pen 2. Knaccuueckoe KOHTDO/BHBLE
6 11 |mpepcraBieHue 0 ha3oBbIX 25 | 13 8 5 12 20 P
BOIIPOCHI
nepexojax.
Paspen 3. CoBpemeHnHoe KOHTDO/BHBLE
6 11 |mpepcraB/ieHue 0 (ha3oBbIX 30 | 15 | 10 5 15 20 P
BOIPOCHI
nepexojax.
6 1 Paspen 4. lunamuyeckue u 27 | 11 8 3 16 20 KoHTpoJibHbIE
KPUTHYeCKHe sIB/IeHUSI. BOMPOCHI
6 | 11 [Pasaen s.Tloaroroska u 51 0 0| 0| 25| 20 Pechepar
HamnucaHue pedepara.
Bcero 3a 11 cemecTp 144 | 51 | 34 17 93 100
Bcero no agucuunInHe 144 | 51 34 17 93 100
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Kputepuu oneHuBaHus

IICK-2.01

Ne 1

Ne 2

Ne 3

No 4
Ne 5
Ne 6

Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 3

Bonpocbl omkpbimozo muna:

BepHo 11 yTBep>KeHre, UTO CHCTeMa C pabourM TesioM, NpeObIBAOIIMM OIHOBPEMEHHO
B HECKOJIbKUX (pa3ax (TOMOTeHHBIX 00/1acTsIX) Ha3bIBAETCS TOMOT€HHOMN?

ITpu da3oBbIX epexofax 3TOro poja NPOM3BOAHbIe XUMUYECKUX [TOTEHLIMAIOB JBYX
(a3 He paBHBI PYT APYTY, BCJECTBHE Yero rpH (a30BoM Iiepexozie POUCXOAUT
CKaykooOpa3Hoe h3MeHeHHe TIepBBIX MTPOU3BOJHBIX TEPMOJUHAMHUUECKOTO TIOTeHLMaa;
B TOuKe ()a30BOTO TiepexoJja CKaYKooOpa3HO MeHSIeTCsl TaKyKe SHTPOTIHS, BHYTPEHHSsIs
3Heprus ¥ 00beM. [1epexof; COTTPOBOKAAETCS BbIJIe/IeHUEM WU TIOTJIOLeHHEM Tel/IOThI
nepexoza.

O ¢a3oBoM Mnepexofie Kakoro pofia UIET peub?

ITpu ha30BBIX Mepexo/ia 3TOr0 pojja XUMUUECKHe TIOTeHI[HabI IBYX (ba3 U uX TmepBbie
TIPOM3BO/HBIE PABHbI IPYT JIPYTY, @ POU3BO/IHbIE 00/Iee BBICOKUX TIOPSI/TKOB
pa3MyaroTCs; B TOUKe (ha30BOTO repexofia HellpephIBHbI He TObKO
TepMOJMHAMUYeCKHi MOTeHI1asl, HO U eTo NepBble MPOX3BO/HbIE TIO TeMIlepaType Uiu
JIaBJIEHHIO (SHTPOMHS U 00BeM), TOT/Ia KaK BTOpPbIe TIPOM3BO/IHbIE TEPTIST Pa3phIB
(M3MEHSIIOTCST CKAUKOM).

O da3oBoM repexofie KaKoro pojia UAET peub?

BepHo i1 yTBepk/ieHHe, UTo TPU MapaMeTpax TPOHHOUM TOUKHU BelljeCTBa MOT'YT
CYIIIeCTBOBAaTh OZJHOBPEMEHHO B Tpex (ha3ax - TBep/0H, )KHUIKOH U ra3000pa3Hoi?
Kak u3meHsieTcst BHyTPEHHSISI SHeprusi BellleCTBa MPU KPUCTa/II3al[iu?

Kak Ha3bIBaeTCsl CMech ZIByX WK 00Jiee >KUAKOCTEeH C TAKMM COCTaBOM, KOTOPBIH (TIpu
JTaHHOM KOHKDETHOM [IaB/IeHUH) He MeHsIeTCsl IIPY KUTIeHWH, TO eCTh COCTaBbl
PaBHOBECHBIX >KU/IKOM U TTapoBoit a3 COBMaiaroT?

3arnuinTe ypaBHeHUs coctosiHust CoaBa-Pepsixa-Keonra (CPK)

BepHo 5111 yTBepsKeHue, UTO NMpoLieCcC YCTaHOB/eHHUs1 (a30BOr0 paBHOBECHS SIB/ISIETCS
HeoOpaTUMbIM TIPOLIECCOM, U [JIsl HETO, AaXKe B C/Tydae U30/IMPOBaHHOMN CUCTEMBI,
SHTPOTIHS He OCTAéTCsl TOCTOSTHHOM.

HapucyiiTe rpaduk n3MeHeHuUs: TemMriepaTypbl BO BpeMeHH TeJia TIpY T/IaB/IeHUn?
HapucyiiTe xapakTepHbIii BU/ rpadrka W3MeHeHu s TeTIONTPOBOHOCTH TeJla OT
TeMIlepaTyphl C YUeTOM U3MeHeHUsI arperaTHOTO COCTOSTHUS.

Bonpocbl 3akpbimozo muna:

INocne Toro kak nap, uMetoiuil Temneparypy 120 °C, BycTUIM B BOAY NP KOMHAaTHOM
TeMIleparype, BHyTPeHHSISl SHeprusi:

- U I1apa, U BOAbI YBe/JINUN/IaCh
- U Mapa, ¥ BOAbI YMEHBIINW/AaCh
- [Iapa YME€HbIIN/1aCb, d BOAbI YBE/INYW/1aCh

- Ilapa yBe/IMUW/I4aCh, d BOAbI YMEHbIIN/IACh

Ipu KpucTa/uM3aluM Bojia TIepeXoAUT U3 KUAKOTO COCTOSIHUS B KpUcTasutnueckoe. [1pu
3TOM Tepexo/ie:

- yMeHblIaeTCsl U TeMIlepaTypa, U BHYTPeHHsIsS SHeprusl
- yMeHbllIaeTCsl TeMIiepaTypa, Bo3pacTaeT BHyTPEHHSS SHepIus
- yMeHbllIaeTCs TeMIlepaTypa, He U3MeHsIeTCsl BHYTPEHHSIs1 SHeprus

- YMEeHbIIAeTCsI BHYTPEHHSIST SHePIysl, He M3MEeHsSIeTCsl TeMrieparypa
Bucsiiiee Ha MOpo3e MOKpoe Oesibé CHauasia CTaHOBUTCS TBEPABIM (Boja

KPHMCTA/I/IU3yeTCs), @ 3aTeéM MOCTeTIeHHO BhIChIxaeT. KpucTasiibl /b/ja, MUHYS XKUAKYHO
a3y, cpasy nepexofifiT U3 TBEP/IOTO COCTOSIHUSA B ra3000pa3Hoe. [1py TakoM nepexoge:

- BO3pacTaeT TeMIlepaTypa 1 BHyTPeHHsIS1 SHeprust
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- BO3pacTaeT BHYTPEHHSISl SHePTHsl, He MeHsIeTCSl TeMIleparypa
- BO3pacTaeT TeMIlepaTypa, yMeHbllIaeTCsi BHyTPEHHSIS SHEpIUs

- BO3pacTaeT TeMIlepaTypa, He U3SMeHsSIeTCsl BHyTPeHHSS SHeprust
Ne 4 WHora 3MMoii HEKOTOpbIe TIpeIMeThI MOKPLIBAOTCsl HHeeM. I1py 06pa3oBaHIU HHesT
BOZSTHOM Tap, HaXOAAIIMNCS B BO3yXe, MUHYS XKUIKYIO a3y, cpa3y NepexojuT 13
razoobpasHoii B TBEpAy0 dasy. IIpu sToM nepexozie
- YMeHbIIaeTCsl TeMIieparypa, He U3MeHsIeTCsl BHYTPeHHSS SHeprus
- YMeHblllaeTCsl BHYTPeHHsIsl SHeprusi, He U3MeHseTCsl TemMIieparypa

- YMEHbIIAeTCA TeMIIeEPATYPd, BO3DACTAET BHYTPEHHAA SHEPrud

- YMeHbLIaeTCs TeMIlepaTtypa U BHYTPEHHSIS1 SHEprust
Ne 5 Kakue BelllecTBa Ha3bIBalOT XJlaflareHTaMU?

- BerriecTBa, Kumsiiiye TIpyU BLICOKUX TeMIlepaTypax.
- BejecTBa, HUcTionb3yeMblie Kak XOIO[HbIE TETJIOHOCUTEJTH.
- BelijecTBa, Kurmsiye pyu HU3KUX TeMIlepaTypax.

- IIpaBuibHOrO OTBETa HET
Ne 6 Yro xapakTepu3yeT TepMOAMHaAMUUeCKy0 3¢ (eKTHBHOCTE TeT/IOBOTO Hacoca?

- MuHMMasbHas TeMIieparypa pabouero Tesa B ero LiUKJIe.
- MakcrmarsbHasi TeMIiepatypa pabouero Tesa B ero LiMKJIe.
- OTHOILIEHNe OTBeJEHHOM TeIUIOTh K paboTe KOMITpeccopa.

- OTHolIeHKe AaB/ieHust pabouero Teja Ha BXO/Ie U BbIXO/le KOMIIpeccopa
Ne 7 Kakoe BU>KeHMe yaCTHL] Ha3bIBalOT «3aMOPOKEHHBIM» ?

- IJie OTCYTCTBYeT TepMOIMHAMUYECKOe paBHOBECHE.
- T/le COXPaHseTCs TePMOJJUHAMUUECKOe PABHOBECHE.
- I7le CKOPOCTHOE Y TeMITepaTypHOe OTCTaBaHWe YaCTHL] MTOCTOSTHHO.

- [1e CKOPOCTb U TeMIiepaTtypa 4dCTUL] HENM3MEHHbI

Ne 8 Kaxkoe ompe/ienieHre Hanbosiee MOHO XapaKTepU3yeT MoHATHe «da3a
TepMOIMHAMUYe CKON CUCTEeMBD»

- HacTs TepMOAMHAMHUUECKOW CHCTeMbI, OrpaHUUeHHast BUMMOM TOBEPXHOCTHI0
pasgena.

- ['omoreHHast yacTb TepMOAHHaMHHECKOﬁ CHUCTEeMBI.

- COBOKYHHOCTL TOMOTeHHBIX YaCTeu CHUCTeMbI, OJMHAKOBLIX BO BC€X TOUKAX IMO0 COCTABY
Y CBOMCTBaM U OrpaHUYEHHBIX OT APYTUX YacTel CUCTEeMbI MOBEPXHOCTBIO pa3zeJia.

- OZHO U3 BelleCTB, BXOAAIINX B COCTaB TEPMOJIUHAMUUECKON CUCTEMBI, B3SITOE B
orpe/ie/IeHHOM arperaTHOM COCTOSIHUM

Ne 9 Kaxkoe ompe/ieieHre HanboJsiee TOHO COOTBETCTBYET MOHATHIO «KOMITOHEHThI
TepMOZIMHAMUYe CKOM CUCTEeMbD»

- Be]_L[ECTBa, KOTOpbIe MOT'YT OBITE BbIZI€/IEHBI U3 CUCTeMBI U Cyl1eCTBOBAThL BHE Hee.

- 'HauBUya/ibHBIE XUMUUECKUE BEIIleCTBA, HAUMEHbIIIee YMC/I0 KOTOPBIX HE00X0AUMO
1 IOCTAaTOYHO J/1s1 00pa3oBaHust BCeX (a3 paBHOBECHOM CHUCTEMBI.
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Ne 10

- BejecTBa ¢ HeOrpaHMUEHHOU B3aMHOUM paCTBOPUMOCTBEO B XKUKOU UM TBEPZAOH
¢azax.

- nivBulyanbHbIe XUMUUYECKHe BelljeCTBa, 00pa3yoliye TepMOJUHAMUUECKYIO
CHUCTEeMYy B pe3yJibTaTe XUMHUeCKOTO B3aUMOAEHCTBUS [IPYT C IPYTOM

KakuM ycnoBusiM OTBeuaeT paBHOBeCHe TePMOJUHAMUYECKOH CHCTeMbI

- OIMHAKOBOE arperaTHoe COCTOSIHUe BCeX KOMITIOHEHTOB CUCTEMBI.

- PaBeHCTBO XMMHUYeCKHX TIOTEHIIMAIOB KaXX/[0OT0 KOMIIOHEHTa BO Bcex (ha3ax.
- OTCyTCTBYE BUJUMBIX MPOLIECCOB W/IH SIBJIEHUH.

- MuHMMa/IbHOE 3HaueHue SHTPOIINKN
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