





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'A30BBIE CMECH U JBY X®A3HBIE TEUEHUA

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:

13.03.01|YK-1 — cmocobHOCTb OCyIIeCTBASATE TOWCK, KPUTHUECKWM aHaau3 M CUHTe3 HMH(OPMaLWy,
(A9) |mpUMeHATH CUCTEMHBIN MOJX0, /71 pellleHNs MoCTaB/IeHHbIX 3a7,a4

24.03.05TICK-1.2 — cniocobHOCTh pa3pabarbiBaTh (M3MUECKWe W MaTeMaTHuecKre MOZe/H IPOLIeCCOB,
(A9) |mpoTekarolMX B ABUraTe/sIX U 3HEProyCTaHOBKaXx JieTaTe/IbHbIX anmnapaToB

13.03.01 [ICK-1.3 — crioco6HOCTh TPOBOAUTH aHa/M3 MpoLeccoB TeryioMaccoobMeHa ¢ HCII0/1b30BaHUEM
(A9) COBpPeMeHHbIX MH(OPMALMOHHBIX TEeXHOJIOTUH, TOTOBHOCTh K TNPOGeCCHOHANIbHOW 3KCIUTyaTalyu

COBPEMEeHHBIX CPeJICTB BbIUUC/IUTE/ILHOTO MOAe/IMPOBaHus

24.03.05 ICK-1.4 — crnocobHOCTh TIPOBOJUTH AHAMIN3 TETUIOBBIX W rasofMHaMUYeCKUX MpOLeccoB C

(A9) UCII0/Ib30BaHUEM COBPEMEHHBIX MH(OPMAlJMOHHBIX TeXHOJIOTHH, TOTOBHOCTb K MPOQeCCHOHANTBEHON

IKCIUTyaTallui COBPEMEHHBIX CPeACTB BBIUMC/IUTE/IBHOTO MO e/TMPOBaHUA

DOpMHUPOBaHUIO KOMITETEHL[UI CITY)KUT AOCTKEHHUE CJIefyIOLIUX pe3y/IbTaToB 06pa3oBaHus:
YK-1 (13.03.01, A9)

3HAHUA:

06/1acTH TIPUMEHEHHs] COBPEMEHHBIX TMAaKeTOB TSDKEIOrO Kaacca [y pelleHus MPAKTHUeCKUX 3a7ad,
CcoBpeMeHHbIe 00BEKTHO-OPMEHTUPOBAHHBIE TEXHOIOTUH B 00pab0oTKe WHGOPMAILMU M HayYHO-TEXHUYECKUX
pacuérax;

YMeHus:

WCTONb30BaTh ~MaTeMaTU4yecKuil ammapar ¥ WHGOpMAalMOHHblE TEeXHOJAOTMU TIpU  U3yUYeHHU
€CTeCTBeHHOHAYYHbIX AWCLUIUIMH; CTPOUTh MaTeMaTHuecKue Mofenu (u3nuecKdx siBJIeHUA M XUMHUeCKAX
TPOL[eCCOB;

HABbIKU:

rmoucka u 00paboTku wuHGOpMalMM Kak BPYYHYH, TaK M C TIPUMEHEHUEM COBPEMEHHBIX
HMH($OPMAaLIMOHHBIX TEXHOIOTHH /I/1s1 MaTeMaTUUeCKOro OrnucaHus (u3ndyecKuX MpoLieccoB.

IICK-1.2 (24.03.05, A9)

3HAHUA:

OCHOBHbIe (hU3MUECKWe CBOWCTBA >KUJKOCTEH W Ta30B, OOIIMe 3aKOHbI W ypDaBHEHUS CTATHKH,
KVUHEMAaTUKA W [UHAMHUKH JKUKOCTe W Tra3oB, OCOOEHHOCTH (DHU3UUYECKOTO U MaTeMaTHueCKOro
MO/Ie/IMPOBaHMsI OJHOMEPHBIX U TPEXMEPHBIX, O3BYKOBBIX U CBEPX3BYKOBBIX, JIAMUHAPHBIX U TYPOY/I€HTHBIX
TeueHUM HjiealibHON U peanbHOU HeC)KUMaeMoU U CKUMaeMO »KUJKOCTel, TeueHu ¢ JucrepcHoit da3oii;

YMeHUs:

PacCUMTBHIBATE TEPMOTHIPOra30ArHaMUUeCKre TapaMeTphbl TOTOKa >XUJKOCTH (ra3a) TpY BHEITHeM
oOTeKaHUU Te/T U TeUeHUH B KaHaiax (Tpy0ax), MPOTOYHBIX UaCTAX THAPO-Ta30[jMHaMUYeCKUX MallliH;

HABbIKU:

MaTeMaTUyeckoro OMUCaHus  (U3MUecKUX  TIPOLIeCCOB, TIPOTEKAaloluX B  JBUTATens X U
SHEepProyCTaHOBKaXx JieTaTe/IbHbIX arlfiapaToB.

IICK-1.3 (13.03.01, A9)

3HAHUA:

TIPUHLIMITBI TIPUMeHeHrsT pyHAaMeHTa/IbHBIX (PU3MUeCcKUX 3aKOHOB U COBPEMEHHBIX MH()OPMAIMOHHBIX
TeXHOJIOTUM B HayKe U NIPeAMETHOM AesTeJIbHOCTY;

YMeHUs:

MPOBOUTL PpacyeThl (U3UKO-XUMUUECKUX U TepMOJWHAMHUEeCKHUX CBOMCTB rasa, OLIeHHWBaTh
COTIPOTHBJIEHNE U TEMJI0O0OMEH UaCTHI] B Ta30BBIX MTOTOKAX;

HaBbIKU:

TPOBeZIEHUSI TUIIOBBIX PACUETOB (PU3MKO-XUMHUECKUX CBOMCTB Tas3a, TepMOra3o[MHaMudeCKUX
pacueToB C yuéTOM 0OCOOEHHOCTel peasbHBIX Ta30B M Ha/JWUMs TBEPAbIX YaCTHI[ B TIOTOKAaX i 3ajau
BHEIIIHETO OOTeKaHWs Tel W BHYTPEHHUX TeUeHUd B 37eMeHTaX TeIlJIOTEXHUUECKOTO0 U Tervio-
TEXHOJIOTHUECKOTO 000PYAOBaHUSI.

IICK-1.4 (24.03.05, A9)

3HAHUA:

TIPUHLIMITBI TIpUMeHeHrsT pyHAaMeHTa/IbHBIX (PU3MueCcKUX 3aKOHOB U COBPEMEHHBIX WH()OPMAIIMOHHBIX
TEXHOJIOTUM B HayKe U TIPeIMETHOM /IeATeTbHOCTH;

YMeHUs:

MPOBO/IUTh pacyeThl (PU3UKO-XUMUUECKUX U TepMOJMHAMUUeCKHUX CBOMCTB rasa, OLIeHHWBaTh
COTIPOTHBJIEHNE U TEMJIO0OMEH UaCTHI] B Ta30BBIX MTOTOKAX;

HaBbIKU:

TPOBeZIeHUsI TUIIOBBIX PACUETOB (PU3MKO-XUMHUECKUX CBOMCTB Tras3a, TepMOra3oZMHaMudeCKUX
pacueToB C Y4ETOM OCOOEHHOCTEH peasbHBIX Ta30B W HAJUUMS TBEP/BIX YACTHI] B TOTOKaxX [jiA 3ajau
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BHeIIIHero oOTeKaHus Tenl U BHYTPEHHHUX TeUeHWH B 3/IeMEeHTax ABUTaTe/IbHBIX YCTAHOBOK JI€TAaTe/IbHbIX
ariraparos.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TA3OBBIE CMECHU A [IBY XDPA3HBIE TEUEHWS siBnisieTcst AUCLIMILIMHOW YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasyieHusM: 13.03.01 TeriosHepreTuka U TeryiotexHuka, 24.03.05 [iBurarenu jierare/ibHbIX arraparos.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
TEPMO/IMHAMUMKA, ASDPOT'JIPOTA30JUHAMUKA, PASBHOCTHOE MOJE/TMPOBAHUE.

Copep>xaHre AUCIMIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi aucuuiimd: MOJEJIMPOBAHUE
BBICOKOUMHTEHCUBHBIX ITPOIIECCOB, TEOPUSA PASPEXXEHHOT' O I'A3A.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

e OIIK-1 — CniocobeH 0CyIIeCTBATh MOUCK, 00pabOTKy U aHa/M3 UHGHOPMALIUK U3 Pa3/IMUHBIX
HCTOYHUKOB U TIPEACTaB/IATH ee B TpeOyemMoM opmare ¢ UCTMONb30BaHHeM HH(OPMALMOHHBIX,
KOMITbIOTEPHBIX 1 CETEeBbIX TEXHOIOTUM

¢ OIIK-2 — CriocobeH IIpUMEHSTh COOTBETCTBYIOLIUH (PU3MKO-MaTeMaTUUECKUH arapat, MeTO/IbI
aHa/M3a U MOJ|e/IMPOBaHUs, TeOPeTUYeCKOro U SKCIIepUMEeHTa/IbHOTO UCC/Ie[j0BaHuUs MPH pellleHNH
ripodheCCHOHABHBIX 3a7ad

¢ OIIK-3 — CrniocobeH IeMOHCTPUPOBATh IPUMEHEHNE 0CHOBHBIX CTIOCOOO0B TO/TyUeHus],
ripeo0Opa3oBaHusi, TPAHCIIOPTA W UCTIO/IB30BaHUS TEI/IOTHI B TEIJIOTEXHUUECKUX YCTAHOBKAX U CUCTeMax

¢ YK-1— CrniocobeH oCy1eCTBATh MOUCK, KPUTHUeCKHUI aHau3 U CHHTe3 HHPOPMAaLH, TIPUMEHSITh
CUCTEeMHBI} TOJXOZ, AJIs pellieHNs] 1I0CTaB/IeHHbIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. Beenue B gucumininHy. OCHOBHbIE ypaBHEHUS
4 7 TepMOJMHAMHUKU. Mozie/lb TepMUUeCKU COBEPIIeHHOrO rasa. 22 5 3 2 17 20 20 20 20
dusnueckre napameTpsl ra3a. CMecH ujeanbHbIX [a30B.
Paspen 2. MoaenupoBaHue ra3oBbix cmeceil. O6uiie
CBeieHHs O pacuéTe CBOWCTB ra30B. YPaBHEHHs COCTOSIHUS
4 7 PpeanbHBIX ra30B. PaBHOBeCHBII COCTaB ra30BOM CMECH 1 45 25 7 18 20 40 40 40 40
TIO/IXO/IB! K ero pacuéTy. ATMocdepHbIi BO3lyX Kak pUmep
ra3oBoii cMecd. Moge/ii MHOTOKOMITOHEHTHOTO
BBICOKOTEMIIePATYPHOIO BO3/lyXa.
Paspen 3. Teuenns rasa c yacruiamu. CornpoTuB/ieHue U
TerI000MeH YaCTHULbI B ra30BOM IOTOKe. CI)OpMyTII)I CTOKCH,
4 7 O3eeHai XeH/lepcoHa. Ma:remamqecxue Mo,qennﬂsyxd)ammx 41 21 7 14 20 40 40 40 40
TeueHHH. KOHTI/IHya}'leLIl/I TI01X0A, TPAaeKTOPHBIX TOAX0M,
KHUHeTHYeCKui nozxod. MeTozpbl onvcaHus TypOyneHTHbIX
TEUeHWH ra3oB3BeCH.
Bcero 3a 7 cemecTp 108 51 17 34 57 100 100 100 100
Bcero no gucuuniuHe 108 51 17 34 57 100 100 100 100
3.2. AyATOPHBII NPAaKTUKYM
Homep u
P Oo0bemMm,
Ne |HaMMeHOBaHMe
Tema npakTH4YeCKOro 3aHATUA ayn.
n/n paspena
qacoB
JUCLHUILUITUHBI
Pazpen 1.
1 Brenenue B Pacuét napamMeTpoB TepMUUeCKU COBEPIIEHHOI0 ra3a U ra3oBbIX CMeCeil. 2
JUCLIUTIIAHY.
MogenvpoBaHue BbICOKOCKOPOCTHOTO [IB)KEHUs TBEPZOIO Tesa B
2 arMocdepe 3eM/H: TTIOCTPOEHHE TeOMETPUYECKON U CeTOUHON Moziesnel /st 6
3a/1au¥ BHEIITHEr0 00TeKaHus Tesla; I/I0CKask AByMepHasi U
p 5 0CeCcHMMeTPUYHAs TIOCTaHOBKH; TUIIbl TPAaHUYHBIX YCIOBUM.
a3gesnt Z. -
A Wcnonbp3oBaHWe Mojener UeaJbHOrO U PeajbHOro rasa B BBIYMCIUTENBHBIX
3  |MogenupoBaHue 6
IIPOrpaMMHBIX KOMILIEKCax.
ra3oBbIX 6
CMeceii. [Mosp30BarenbCckye GyHKIUU U 0a3bl JaHHBIX B COBPEMEHHBIX
MpOrpdMMHBIX KOMITJIEKCAaX. Hcnons3oBanue pe3y/sibTaTOB pacueTa
4 PaBHOBECHOI'O COCTaBa rasoBOU CMecH B 3a/la4aX BHEIITHEro oOTeKaHus Ten 6
BBICOKOCKOPOCTHBIM TTOTOKOM. MIMITIOPTHMpPOBaHUE U aHaJ/IU3 Pe3y/IbTaToB
pacuera.
BriuncidrenbHOe MOJie/ITMPOBaHUe TeueHUH rasa ¢ yactuiiamu. [locTpoeHue
5 |Pa3men 3. reoMeTpUUeCKON U CeTOUHOM Mojiesieli. OcoOOeHHOCTH 3a/jaHus HauaabHbIX | 10
TeueHusi ra3a ¢ [TPaHUUHBIX YCJIOBUM. XapaKTepHUCTUKK JUCTIepCHOM (as3bl.
6 JacThlamu. Busyanuszaius TeueHus rasa ¢ YaCTULIAMU Y aHA/IA3 M10TyYeHHbIX 4
pe3yJbTaToB.
Bcero 3a 7 cemectp 34
3.3. CamocrosiTesibHas padora crygenta (CPC)
Homep u
Ne |HamMeHoBaHHe Oo0neMm,
CopepixaHue yue0HOro 3afiaHus
n/n pa3aesia qacoB
JUCLHUILITUHBI




1 |Pa3pen 1. OcHOBHbIE ypaBHeHUS TePMOJMHaMUKU. PacuéT napameTpoB TepMUYeCKU 17
BBegenne B COBEpILEHHOI'0 rasa v ra3oBbIX CMecei.
JUCLIUIUIAHY.

OO6r1ue cBefieHUst O pacuéTe CBONCTB Ta30B. YPaBHEHHUS] COCTOSTHHUS
peasibHBIX ra30B. PaBHOBECHBIM COCTAB ra30BOi CMeCH U TIOJXOABI K ero
pacuéty. ATMocdepHbIi BO3AYyX Kak TIpUMep ra3oBoii cmecu. Mogenu
MHOTOKOMITOHEHTHOTO BbICOKOTeMIIepaTypHOro Bo3zAyxa. Mogie/iipoBaHye
BBICOKOCKOPOCTHOTO JIBU>KEHUSI TBEPJ0r0 Tejia B arMochepe 3eMsiu:
Pazpnen 2. TOCTPO€eHHe TeOMeTpHUYeCKOM 1 CeTOUHOM Moziesiel /i 3a/jaurl BHEIITHEro
MojenupoBaHue|006TeKAHUS TeJla; MI0CKas JBYMEPHAsi U 0CECUMMETPUYHAs TOCTaHOBKHY;
ra3oBbIX THUTIBI TPAHUYHBIX YCI0BUH. VIcTomb30BaHre Mojiesield uiealbHOTO U
cMecei. peasibHOr'0 ra3a B BLIYMC/IMTEIbHBIX POTPAMMHBIX KOMII/IeKCax.
ITosb30BaTe/IbCKUe GYHKIUU U 0a3bl JaHHBIX B COBPEMEHHBIX
TPOrpaMMHBIX KOMILTIeKcax. VIcriosb3oBaHye pe3y/ibTaToB pacueTa
PaBHOBECHOTO COCTaBa ra30BOM CMeCH B 3ajlayax BHEILTHero 00TeKaHus Tes
BBICOKOCKOPOCTHBIM MTOTOKOM. VIMITOPTHUPOBaHYe ¥ aHau3 pe3y/bTaToB
pacueta. OdopmsieHre OTUETa TI0 UHIUBUAYATEHOMY 3a/JaHUIO.
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CorpoTuBeHe U TennooOMeH YaCTULbI B Ta30BOM TIOTOKe. DopMyIb
Crokca, O3eeHa, XeHziepcoHa. MaTteMaTuuecKre MO/e/d AByX(a3HbIX
TeueHUW. KOHTHUHYa/IbHBIN MOAXO0/, TPAEKTOPHBIM MOAXOH, KUHeTUYe CKUN
Pazgen 3. nozaxo/. MeTofibl ONMcaHusi TypOy/IeHTHBIX TeUeHHH ra3oB3BecH.

3 |Teuenusira3a c |BwiunciurensHOe MoJleTMpOBaHUe TeueHUM rasa ¢ uactuijamu. [loctpoenue| 20
YaCTULaMHU. reoMeTpUUeCKOM U CeTOUHOM Mojeneii. OcoOeHHOCTH 3a/laHus HauaIbHbIX U
rPaHUYHBIX YCIOBUM. XapaKTepHUCTUKU AUCTIepCHOM (a3bl. Busyamm3arus
TeueHUs rasa C YaCTUL[AMU U aHaJT|3 TI0TyUYeHHBIX Pe3y/IbTaToB.
OdopmiieHre 0TuéTa MO0 UHAWBUYATLHOMY 3a/IaHUIO.

Bcero 3a 7 cemecTp 57

4. ®OPMBI KOHTPOJIA OCBOEHVA JUCILIUII/IMHbI

CEMECTP HEJAE/IM CEMECTPA

1 2 3/4/5| 6 (7/8/9| 10 |11 |12 |13 14 15 16 17

7 TexkK AP AP 3ag. CPC | IP | pud. 3au.

YcnoeHble 0603HaUEHUS:
e JIP — apiarHOCTHUeCKasi paboTa;
3azn. CPC — 3aiaHus [I/11 CAMOCTOSITe/TbHOU PabOTHI;
TexK — BOIPOCHI AJ1 TeKyLero KOHTPOJIS;
Iud. 3a4. — JudQepeHIMPOBaHHbIN 3aueT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e 3a/laHUs [l CAMOCTOSATE/IbHON PaboThI;
e BOMPOCHI /|5l TEKYIIIETO KOHTPOJIS.

IIpomexyTouHas arTecTanus IIPOBOJUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. B. CaxuH. . TepmoguHamyiKa 3Hepretryeckux cucrem. CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrtunoga, 2005, 3. pec.
. B. [. BepkyT, B. M. [opoiiieHko, B. B. KoryH. . HepaBHOBecHbIe (PM3HUKO-XUMUUECKHe TPOLiecChl B
rUrep3BYKOBOM aspoarHaMuKe. M.: DHeproatomuszar, 1994, si1. pec.
3. B. H. Ka3un, E. M. ITnucc, A. U. Pycakos. . ®usnueckas xumust. Mocksa: FOpaiit, 2020, s51. pec.
4. T. B. bBenos. . TepmoguHamuka. Mocksa: FOpairt, 2020, 551. pec.
5. K. H. Bonkos, B. H. EMenbaHOB. . BeruncuTenbHble TEXHOJIOTUN B 3a/jauaX MeXaHUKHW XKUJAKOCTH U
rasa. M.: ®U3MATIJINT, 2012, 63 3k3.
6. K. H. Bonkog, B. H. EmMenbsHoB. . TeueHust ra3a c uactutjamu. M.: ®USMATIINUT, 2008, 9 3k3.
7. K. H. Bosikos, B. H. EmenbsiHOB. . [IByxda3Hbie Teuenusi. CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2005, 31. pec.

N

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. . Kpatkuii cripaBoyHUK (PM3UKO-XUMUUeCKUX BesuuuH. JI.: Xumust. JIeHUHrp. ota-Hue, 1983, 3 3k3.
5.3. Ilepuognueckue U3gaHusi:

1. EcTecTBeHHbIe U TEXHUUECKHE HAYKU.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUIITVHBI, 3/IeKTPOHHbIE OMOMMOTeUHbIe CUCTEMBI:

1. https://urait.ru — I'maBHasi — O6Gpa3oBare/bHas r1atrdopma FOpaiit. /st By30B U CCY30B.;

2. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://e.Janbook.com — IBC JlaHb.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:

1. Texakcnept — HbOpPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, cTaHAapThl
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioOHHBIH ITOpTa ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1;

3. Microsoft Office;

4. Ansys Multiphysics 2017 Teaching Advanced;
5. Open Office;

6. WPS Office;

7. Octava.

5.6. ndopmaliioHHbIe TEXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom 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. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. Ansys Multiphysics 2019 Teaching Advanced;
. Matlab 2015a SP1;

. Microsoft Office;

. Ansys Multiphysics 2017 Teaching Advanced;
. Open Office;

. WPS Office;

. Octava.

OO UT A WN -

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE CMECH U ABY X®A3HBIE TEUEHUST

AnHoTanusa paboueii nporpaMMsl

HOuctuninaa TABOBBIE CMECHU U [IBY X®A3HBIE TEUEHUWUS siBnsieTcs AUCLUTIZIMHON YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHusiM: 13.03.01 TeriosHepreTvka U TeruvioTexHuka, 24.03.05 [Ipurarenu JieTaTelbHbIX arrnapaTos.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A9 TINTASMOTA3OAMHAMUKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
YK-1 (13.03.01)criocoOHOCTb OCYIECTBSATh MOWUCK, KPUTHUECKHH aHAU3 ¥ CUHTe3 UHGOPMAIWy, IPUMEHSTh
CUCTEeMHbIY TIOAX0, /151 pelleHUs] MOCTaB/IeHHbIX 3a/ay;
IICK-1.2 (24.03.05)criocobHocTh pa3pabarbiBaTh (U3UUECKHE W MaTeMaTUUeCcKhe MOJIeNId  TIPOLeCCOB,
MPOTEeKaIIMX B IBUraTe/IsIX U SHEProyCTaHOBKAaX JieTaTe/IbHbIX alrapaToB;
ITICK-1.3 (13.03.01)criocoOHOCTh TPOBOAWThL aHa/lW3 MPOLIECCOB TEMJIOMacCoOOMeHa C MCII0/b30BaHUEM
COBpPeMEHHbIX HHGOPMAI[MOHHLIX  TEXHOJIOTHM, TOTOBHOCTb K TpodeCCHOHaNbHON  3KCIUTyaTal[uu
COBPEMEHHBIX CPeJ|CTB BbIUWC/IUTE/ILHOTO MOZle/TMPOBaHUS;
TICK-1.4 (24.03.05)coCcOOHOCTL MPOBOAUTL AHAMU3 TEMJIOBBIX MW Ta30JUHAMHUUECKUX TMPOIIECCOB C
WCTIONIb30BaHUEM COBPEMEHHBIX WH(OPMAI[UOHHBIX TEXHOJOTHWM, TOTOBHOCTh K TIpOdeCcCHOHA/ILHON
9KCIITyaTalluid COBPEMEHHBIX CPe/ICTB BLIUUCIUTE/ILHOTO MOZe/MPOBaHUSI.

CojieprkaHrie IVCIUTUTMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C MOJ[/IMPOBaHUEM Ta30JUHAMUYECKUX U
TeTIOMacCOOOMEHHBIX TPOIeCCOB B a3POKOCMHUUECKON TeXHHKe, MPOTEKAIUX B YCIOBUSX BBICOKOU
WHTEeHCUBHOCTU U B3aUMOBJIMsIHMS (PaKTOPOB Pa3/MuUHON (hr3uueckol mpupogsl. B Kypce paccMarpuBaroTCst
BOITPOCHI IIPUMEHEeHHs pa3/IMUHbLIX Mojle/siel cpei, B TOM UKCjie Mofesieil pea/ibHbIX Ta30B U METO/I0B OMMCAHUSI
MHorogasHbIX cucTeM. B paMkax AUCLMIUIMHBI MPeyCMOTPEHO OCBOEHHE COBPEeMEeHHBIX BbIUMC/IUTEIbHBIX
TPOrpaMMHBIX CPeJICTB U IPUMeHeHUe I10/1b30BaTeIbCKOr0 TTPOrPaMMUPOBAHUS /ISl YTOUHEHUS TIPUMeHsIeMbIX
MojieJiell Y TIOBBIIIIEHWsST TOUHOCTH TIPOBEAEHHS BBIUMCIUTEIbHBIX 3SKCIIEPUMEHTOB U WMUTAI[OHHOTO
MO/Ie/IMPOBaHUSI TeEPMOTa30JUHAMUYeCKIX TIPOIIeCCOB.

[TporpamMmoii JUCHUITIMHLI TTPelyCMOTPEHBI CJle/IyIOIIie BHABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnemyronux dhopMax:
e MArHOCTUYECKas paboTa;
e 3a/1aHUA JIJIsI CAMOCTOSITE/IbHOM paboThI;
¢ BOMPOCHI /IS TEKYIIIETO KOHTPOJIS.

IIpome)xyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.

OO01jast  TPy/I0EMKOCTb OCBOEHHUSI JAUCLUIUVIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITAHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIe 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTe/bHas paboTa
crygenra (57 a).
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K paboueii

IIpuioxenue 2
nporpaMme AMCIUILUIHHbI

TA30BBIE CMECH U1 [IBY X®A3HBIE TEUEHW A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.
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HaumeHoBasHe paGoTst Pexkomenpyemas | TpypoeMKoOCTB,
JiMTeparypa yac.
Pa3zgen 1. BBegeHue B AUCLUIIMHY.
I'. B. benos. .
TepMoguHamMuKa:
Mockga: FOpaiir,
2020 (1-3)
B. B. CaxuH. .
TepMoguHamuKa
SHepreTUUe CKUX
CUCTeM:
OcHOBHbIe ypaBHEHUsI TePMOIMHAMUKU. PacuéT mapamMeTpoB TepMUUECKH |, CII6.BI'TY
o BOEHMEX" um. 17
COBepILEHHOI'0 ra3a U ra3oBbIX CMecei.
. ®@. YcruHoBa,
2005 (1-4)
. Kparkuii
CTIPaBOYHUK
(bu3uKo-
XUMHUYUeCKUX
BesinuuH: J1.:
Xumus. JIeHUHTp.
ota-Hue, 1983 (1)
Wrtoro no pasgeny 1 17
Pa3pen 2. MopaenupoBaHue ra3oBbIX CMeCei.
OO01e cBeIeHUs O PacuéTe CBOMCTB ra30B. YpaBHEHUsI COCTOSTHUS B. H. Kasum, E. 20
peasibHBIX ra3oB. PaBHOBeCHBIM cOCTaB ra3oBoi cMecH U nmoaxoabl K ero | M. [Tnumce, A. U.
pacuéty. AtMocdhepHbIN BO3AYX KaK TIpUMep ra30Boii cMecu. Mogenu Pycakos. .
MHOTOKOMITOHEHTHOTI'O BBICOKOTEMIIEpaTypHOro Bo3ayxa. MogenvupoBanve | dusnueckas
BBICOKOCKOPOCTHOTO JIBV>KEHUSI TBEP/IOTO Tejla B aTMochepe 3eMTu: xumusi: Mockga:
MOCTPOeHre TeOMeTpUYeCKOW U CeTOUHOM Mogesiel AJis 3ajjaur BHelHero | FOpaiit, 2020 (1-
00TeKaHUs TeJla; TVIOCKast AByMepHasi i 0CeCMMMeTPHUYHasH I0CTaHOBKUY; 3)
THUITbI TPAHUYHBIX YCI0BUM. Vcriosib30BaHue Mojiesieli ueasbHOTO U B. . bepkyr, B.
peasibHOro ras3a B BbIYMC/IMTEBHBIX IPOrPAMMHBIX KOMIL/IEKCaXx. M. [lopoieHko,
IMonb3oBarenbcKue GYHKIMY U 0a3bl JAHHBIX B COBPEMEHHBIX B. B. KoBTyH. .
MpOorpaMMHBIX KOMILIeKcax. VIcronb30BaHre pe3y/bTaToB pacueTa HepaBHoBecHbIe
PaBHOBECHOTO COCTaBa ra30BOM CMECH B 3a/lauax BHEITHEro 00TeKaHus (u3smko-
Tes BbICOKOCKOPOCTHBIM MOTOKOM. MIMIIOPTUpPOBaHUe U aHaIU3 XUMUUeCcKue
pe3ynbTatoB pacyeta. OgopmeHre 0TYETa M0 UHAUBUAYATEHOMY TpOoLIeCChl B
3a/IaHUIO. TUMep3BYKOBOU
aspo/iHaMUKe:
M.:
OHeproaroMHs/ar,
1994 (1-3)
K. H. Boskos, B.




H. EMenbgHOB. .

BrruucnurtennbHbIe
TEeXHOJIOTUU B
3a7ayax
MeXaHUKU
JKAJKOCTH U rasa:
M.:
OU3MATIINT,
2012 (1-4)
Wroro no pasgeny 2 20
Paspen 3. Teyenus rasa ¢ yacTULIAMHU.
K. H. Boskos, B.
H. EmesnbsHOB. .
CoripoTuBieHHe U TenI00OMeH YacTULbI B Ta30BOM TIOTOKe. POpMYJIbI Teuenus rasa c
Crokca, O3eeHa, XeHZepcoHa. MaTeMaThuecKye Mofienu AByX(asHbIX yactuamu: M.:
TeueHUH. KOHTHMHYaIBbHBIN MOJX0/, TPaeKTOPHBIN oAxoA, KuHetudeckui | @U3MATIIUT,
nozxo/. MeTo/ibl OMMCaHus TypOy/IeHTHBIX TeUeHHH ra3oB3BecH. 2008 (1-4)
BoruncivrenibHOe MOJieIMPOBaHNe TeUeHWH Tra3a C YaCTULIAMU. K. H. Bosikos, B. 20
ITocTpoeHye reoMeTpUUECKOU U ceTOUHOM Mogesei. OcobeHHOCTH H. EmMe/ibsiHOB. .
3a/]laHMs Haua/bHbIX U IPaHUUHBIX YCI0BUM. XapaKTepUCTHUKU [ByxdasHbie
nucriepcHolt gasel. Busyanusaiys TeueHus ra3a C YaCTULIAMH U aHAN3 TeUeHUst:
TOJTyYeHHBIX pe3yabraToB. OdopmieHre oTuéTa Mo UHAUBUIYATEHOMY CII6.BI'TY
3aJjaHUIO. "BOEHMEX" um.
L. @. YcrrHoBa,
2005 (1-3)
Wrtoro no pasgeny 3 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE CMECH U IBY X®A3HBIE TEUEHU ST

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;

e 3aJiaHus [JIl CAMOCTOSITe/TEHOM PaboThI;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocs! ans TeKyiero KOHTpoJist
cobeceioBaHue 0 TIPOWIEHHOMY MaTepHaJy, YCTHbIE OTBEThI Ha KOHTPOJIbHBIE BOTIPOCKL. BOMpochl
npuBesensl B YMK nucivnivgel.

3afaHuA /1A CAMOCTOSATE/THHON PadoThI

B kauecTBe UHAVBUYaIBHOTO 3a/IaHUS TIPE/IIaraeTcsl BLIMOIHUTEL pacyeT 00TeKaHus Tea, rje
napameTpbl HaberaroIero MoToka U ¢popMa Tejia BIOMpPAeTCs 10 BApUAHTAaM, COTJIACHO HOMEpY TI0 CITUCKY
rpynmbl. CKMCOK 3afjaHuil npuBeZied B Y MK quCLUTIIUHEL
1. Heob6xoaumo /11 MOJIe/IM M/1eaIbHOTO Ta3a MPOBECTH PacyeThl C MCI0/Ib30BaHUEM /IBYX Pa3/IMuHbIX
IPaHUYHBIX YC/IOBUH [ijisl BXOAA B pacCyeTHYIO 00/1acCTh.
2. CpaBHUTB pacripefiesieHVst TepMOra3ojMHaMHUyeCcKUX rlapaMeTpoB, TIOyUYeHHbIe C UCI0/b30BaHHEM
TPaHUYHBIX YCIOBHUM Pa3HbIX TUTIOB.
3. ITpn ucrons3oBannu I'Y Pressure Inlet mpoBecTH pacyeTsl C UCITO/Ib30BaHUEM PeasibHOTO rasa.
4. Co3nath Mob30BaTebCKU (hatint /st 6a3bl JAHHBIX C ONTUCAHUEM KYCOUHO-TTMHEMHON 3aBUCHMOCTH
TepMOJVHaMHUYeCKUX NlapaMeTpoB rasa OT TeMIlepaTyphl.
5. Hamnmcatb nosnb3oBaTesibcKue GyHKIMU /11 CO3[4aHUsl allpOKCHMAaliMOHHOM 3aBUCUMOCTH MJIOTHOCTH,
TeTJI0EMKOCTH U BSI3KOCTU OT TeMITepaTyphl U JaB/ieHHsi MeTO[0OM HauMeHbBIIIUX KBaapaToB. Vcrio/ib30BaTh 3TU
(atinel a1 pacueTa.
6. CpaBHHUTH BCe I10J/Iy4YeHHbIe pe3yJIbTaThl
7. IlpoBecTy pacueT 4yacCTHL] B [10/1e TeUeHUs.

3afanus AJ1s1 CaMOCTOsITe/TbHOM PaboThl 0QOPMIISIIOTCS B BH/le OTUETa O TIPOAielaHHo# paboTe (TIOSICHUTeTbHOU
3arcku) o F'OCT 2.105-2019, Bk/touatolieit TeKCTOBYIO YacTh C (pr3uueCKoit oCTaHOBKOM 3a/iauu,
MareMaTh4decKol Mojiesibio, 060CHOBaHHEM BbIOOpA UMC/IEHHOTO METO/Ia, Pe3y/IbTaTaMy PeLIeHus,
rpaduueckoe n300pakeHNe, aHaIN3a IMOMYYeHHBIX Pe3y/IbTaToB U BLIBOJOB.

[NosicHWTe NIbHAS 3aMKCKa C TEKCTOM, PUCYHKaMH Y rpadMKaMy BBITIONHSETCS B pefjakTope “Word”.
OTuet 1o npakTHUeckol paboTe JO/KEeH CO/epKaTh:

- IOCTAHOBKY 3a/lau, MaTeMaTUuyeCKy0 MOJe/Ib M OCHOBHBIE pacyeTHbIe COOTHOILIEHUS UCIOb3YeMbIX
METO/IOB pellleHUs], KpUTepUi CXOAUMOCTH;

- CXeMy pacyeTHOH 00/1aCTy € XapaKTepPUCTUKAaMU CETKU, KPaeBbIMU M Haua/TbHBIMU Y CTIOBUSIMH,
peanu30BaHHbIMU B pelllaeMOM BapUaHTe;

- rpadryeckoe Mpe/CTaB/eHue TI0yUeHHbIX Pe3y/IbTaToB,;

- coflep>KaHUe KMCCeloBaTe/bCKOro 3a/jaHusl, pe3y/ibTaThl BBIYMC/IMTEIBHOTO MO/e/MPOBAHMUS, aHaIu3 U
BBIBOZIbI 110 MPOBEJIEHHBIM HCCIIe0BaHUSIM.

[Tpoueaypa 3alUThl BK/IIOYaeT OTBETHI Ha BOMPOCHI MperofiaBaresisi 1o pabore 1 pasgeny kypca. B xoze
3aIMThl paboThI CTYAEHTHI JODKHBI TPOJJEMOHCTPHPOBATE KYJBTYPY PeU TIPH U3/I0’KEHWH CBOUX MBICTIEH,
JIOTUYHOCTH B ITOCTAaHOBKE W U3/I0KEHWH Marepuasa, HeoO0XoAuMble HaualbHble 3HAHUS TI0 CYIeCTBY
obcy>kiaeMoli TeMbI, yMEHHE OTPe/Ie/TUTh MECTO UCC/IeIOBAHHOTO SIBIEHUS B KOHKPETHBIX TEXHUUECKUX
TMpoljeccax ¥ yCTPOUCTBaX, yMeHHMe CaMOCTOATeTbHO MOJU(HUIIMPOBATh MaTeMaTUueCKHUe MO/Ied U
MporpaMMHbIe CPeZCTBa /i/Is 1ie/iell KOHKPeTH3aliy WK PacIiupeHus 00/1acTi IPUIOXKEHUsT MOJiesiel,
WCTIO/Ib30BaHHbBIX B pabore.

Kpurepun ouenrBanust. OlieHKa 3aiyThl paboTel BeicTap/sieTcst o 100 6anibHOM 1Kasie ¢ yIEToM:
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- BBITTOJTHEHHUE TIPAKTHUeCKOU PaboThI B KOMITLIOTEPHOM Kiacce — 20 6arios,

- BBLIMOJTHEHHE 3a/IaHUsT UCC/Ie/[0BaTeIbCKON uacTh pabotsl — 20 6as11oB,

- oopmyIeHHE TIOSCHUTE/TbHOM 3armucku — 20 6asuios,

- 3alI{UTa pe3y/IbTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/IbTypa peur — 40 6asiios.

PaboTa cuuTaeTcs IPUHATOM ITpy Habope ctyaeHToM Gosee 70 6asnoB. 70-80 6a/ioB "yI0B/I€TBOPUTEIBHO",
80-90 - "xopomo", 90-100 - "oTaMyHO".

JAuddepennypoBanHblii 3aueT

OOyuatoluiicss IMeeT MPaBo Ha MO/yYeHHe MUHUMA/ILHOM TTOJIOXKUTETBHOM OLIEHKH TIPH YCJIOBUN
YCIIEITHOTO MPOXOXKEeHHsI TEKYIIero KOHTPOJIs yCIIeBaeMOCTH B (hopMe [MarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadmKoM paszena 4.
Vcnosne3ytoTcst ABe GOPMBI TIOMyUeHHs 3aueTa:

1. ITo pe3ynbTaTaM BbIIIOJIHEHUS KOHTPOJIBHBIX MEpPOTIPUATHI B CeMeCcTpe

[1pu cBOeBpeMeHHOM BBITIOJIHEHUM KOHTPOJIbHBIX MepOTIPUATHH, MpeyCMOTPeHHbIX riporpaMMoit YMK
JUCLIMIUIVHBL, B TeueHHe CeMeCTpa, CTYJeHT MO)KeT I10/IyYMTh UTOTOBYIO OLIeHKY Kak cpefjHeapu(MeTHUYeCKyto
T10 TI0/TyYeHHBIM B CEMeCTpe.

2. 1o pe3ynbTaraM BBITIOJTHEHUS] UTOTOBOTO TECTa, COCTOSLLET0 U3 24 BOIIPOCOB

[1pu BBITIO/THEHUH BCEX KOHTPOJILHBIX MEPOITPUSTUM, TIPe[lyCMOTPeHHbIX MporpaMMoii Y MK AUCLUIIIUHGL, AJIs
BLIBE/IEHUS] UTOTOBOM OLIEHKU MOXKET OBbITh ITPOBE/IEH 3aueT B (hOpMe TeCTUPOBaHUs. BOMpPOCH! [i71sl TPOBeIeHUs
TeopeTUUeCKOro 3auera npejcrasiieHbl B Y MK nucLurinHel.

[Tpu nipoBeileHUM 3aueTa B JOpMe TeCTUPOBAHUs, yCTaHABIMBAETCSI COOTBETCTBUE KOMUYECTBA TTPaBUMBHBIX
OTBETOB U UTOTOBOW OLIEHKU:

- MeHee 60 % - He 3aUTeHO;

- ot 60 10 80 % rpaBUJILHBIX OTBETOB — YZIOB/IETBOPUTEJBHO;

-oT 81 10 90 % npaBU/IbHBIX OTBETOB — XOPOLLIO;

- oT 91 g0 100 % mpaBUIBHBIX OTBETOB — OTJIMYHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3zpen 1. Bonpock! ans
4 7 |BBegeHue B 22 | 5 3 2 17 20 20 20 20 TeKyLLero
JUCLUITHHY. KOHTPOJISA
Pa3pen 2.
MopenupoBaHue 3ananus s
4 7 45 | 25 7 18 20 40 40 40 40 |camocTosTeTEHOU
ra3oBbIX
. paboThI
cMeceit.
Pa3pen 3. 3azanuvs AJis
4 7 |Teuemmsirtazac | 41 | 21 7 14 20 40 40 40 40 |camocTosiTeNTbHOM
YacTUIAMH. paboThl
Bcero 3a 7 cemecTp 108 | 51 | 17 | 34 57 | 100 | 100 | 100 | 100
Bcero no AucuUnIMHe 108 | 51 | 17 34 57 100 | 100 | 100 | 100
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