





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEPMOJNHAMUKA

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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs] MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHOU eI TelTbHOCTH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-1
3HAHUA:
Ha YpOBHe Ipe/|CTaB/IeHUM:
- OCHOBHbIe 3aKOHbI TEPMO/JMHAMUKY TTPUMEHUTETHHO K TelJIOBbIM MallliHaMm;
- MeTO/jbl U alTOPUTMbI aHa/IM3a TePMO/IMHAMUUECKOI'O TeIJIOBbIX MAllIMH;
Ha ypOBHe BOCIIPOU3Be/IeHUsI:
- MeTo/ibI aHaM3a 3G GHeKTUBHOCTH pabOThI TEIIOBLIX MAIIMH U YCTaHOBOK;
Ha YpOBHE MIOHUMaHHUS:
- IOHMMaHK1e B3aUMOCBS31 OCHOBHBIX TePMOJMHAMHYeCKMX [lapaMeTpPOB B Pa3/IMYHbIX Tpolieccax;
- IOHUMaHue 0COOeHHOCTel TepMOAMHAMWYECKUX MTPOLIeCCOB, MPOTEKAIOIIMX B TEIIOBBIX MallIMHAX;
YMeHus:
- IPOBOZAWTH aHaMM3 pabOThI TEMJIOBBIX MAILIMH U YCTaHOBOK;
- TIDOBOZWTH SKCIIePUMEHTa/bHble HCC/Ie[OBAHUSI TePMOAWHAMHUECKUX TIPOLIeCCOB paboumx Tes
TEeTUIOBBIX MalllHH;
HABbIKU:
- pacueT OCHOBHBIX TePMOJMHAMUUYECKUX XapaKTepUCTHK TEIJIOBBIX MalllKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia TEPMOJMHAMUKA sBsieTcs JUCITUTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
TIporpamMmbl OATOTOBKY 110 HarpaesieHunto 24.05.01 IIpoekmuposaHue, npousgoocmeo u 3KCnayamayust pakem
U PAKemMHO-KOCMUUYECKUX KOMINIeKCO8.

CogepxaHue OUCLIMIVIMHBI SB/SETCS JIOTMYeCKUM npogospkeHreM gucuuiuive: XUMUS, BBICIITAA
MATEMATHUKA, ®PU3NKA.

Copep>kaHue AUCLUTIIMHBI SIBsIeTCST OCHOBOM Ayisi ocBoenust aucturivd: TASOJUHAMMYECKUE
HATPY3KU IIPU CTAPTE, [ABUTATEJ/IN JIETATE/IBHBIX AIIIIAPATOB, MEXAHHMKA
JKUJIKOCTH U T'A3A, HEU30BAPUUECKUE CTPYVHBIE TEUEHWS, CTPYWHBIE TEUEHWS,
TEIIVIO 1 MACCOITIEPETAYA.

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

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPEeTUYeCKOTO U 3KCIIePUMEHTA/ILHOIO UCC/IeJOBaHNS
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GU3NUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TIPOLIeCCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQe CCHOHANBHOM Cdepe 1esTebHOCTH |15 peLeHust
VH)XeHepHBIX 3a7,a4



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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Pazpaen 1. O6uwias TepmoguHaMuKa. IlepBblil 3aK0H TePMOAUHAMHKH.
BBe/ieHue, KpaTKasi MICTOPHS! M NepCIIeKTHBbI Pa3BUTHsS TepMOZMHaMUKH. OCHOBHbIe
PaBHOBeCHbIE TePMOJAUHAMUYECKHe TpoLiecchl. COOTHOILEHUS MEX/Y
2 4 napametpamu. TerioeMKOCTb pabouero Teja, U3MeHeHHe BHyTPeHHel SHepriu 1 33 18 6 12 0 15 20
SHTa/BINY B Nporieccax. PaboTa pacivpenys 1 pacrionaraemas pa6ora,
KOJIMYeCTBO Ter1a npoljeccoB. TeruioBast AuarpamMma rpoLieccoB, H3MeHeHUs!
SHTPOIUH.
Paspen 2. TepmopuHaMuKa noToka. OCHOBHbIe NOHATHS U ypaBHeHUsl. YpaBHeHUe
) 4 TIepBOr0 3aKOHA TePMOJMHAMUKH /171l TOToKa. TeueHue B connax u auddysopax. 26 1 6 5 0 15 20
CkopocThb HCTeueHHs 13 comuia. MaccoBblii pacxof uepe3s corio. Kpurnyeckuii
PeXXUM MCTeueHHMsI. XapaKTepHble Cyyast HCTeUeHHsl.
Pazpen 3. Bropoii 3aK0H TepMOJMHAMHKH. AHA/IU3 IIUK/IOB ra30BbIX TEN/IOBBIX
MallliH NPAMOro KA. MeTo/ibl MCC/e/loBaHMsl TET/IOBbIX MallMH B
TeXHUYeCKOi TepMorHamuKe. IIpsiMbie 1 o6paTHble LuK/bl. Lukiel KapHo.
5 4 Maremaruyeckasi (popMyIMpOBKa BTOPOTO 3aKOHa TepMOAMHaMUKH. Bropoit 3akoH 1 33 18 10 0 8 15 20
YC/IOBUS TEPMOZIMHAMUYECKOTO PABHOBECHS J|JIs IPOCTBIX M CIOKHBIX
TepMOo/jJMHaMUUeCKHX cucTeM. TepMoziHaMHyeCKre MpoLiecchl B KOMIIpeccopax 1
TypbuHax. TepMoaMHAMUYECKHI aHA/IU3 LIMK/IOB ra30BbIX TEIUIOBBIX MAILMH.
Ananu3s nuknoB pasnuuHbix Turos [IBC, I'TY, BP, XKP/.
Pa3paen 4. PeanbHble rassl ¥ napsl. [1apsl 1 BofsHO# 1ap. OCHOBHBIE TIOHSATHS U
onpegesnienus. [Iponecc nmapoo6pasosanust. TpoiiHast Touka. BiaXkHblIi rap v ero
2 4 rapameTpsl. TersioBast ¥ SHTa/bIUKHAS JUarpaMMbl BOJSHOTO Mapa. 20 5 5 0 0 15 20
TepMozHaMUyYeCKHe MPOoLieCChbl M3MeHeH sl COCTOSIHUSL BOASIHOTO apa.
JlpoccenmpoBaHue rasos.
Paspen 5. IIMK/IBI NAPOCHJIOBBIX H X0I0AH/IBHBIX YCTAHOBOK. AHa/IN3
TIapOCU/IOBBIX LiK/I0B KapHo 1 PerkrHa. BiHapHbIe U Teruo)HUKaLOHHbIE LIUKIIbL.
2 4 O6parHble TepMOAUHAMUYECKHE LIUK/IbI TEIUIOBBIX MaIlMH. Pa3HOBUAHOCTH 30 16 7 0 9 16 20
006paTHBIX LMK/I0B. I'a30Bble X0N0AU/IbHbIE MAIIMHbI U MX LUK/IbL. [TonyueHne
CKIKeHHBIX Ta30B. TepmozHaMyKa Ge3MalMHHOTO peobpa3oBaHKs SHEPIUH.
I11a3ma B pUpoZie ¥ TeXHUKe.
Bcero 3a 4 cemecTp 144 68 34 17 17 76 100
Bcero no agucuuninHe 144 68 34 17 17 76 100
3.2. AyATOPHBII NPAaKTUKYM
Ne Oo0mbem,
n/n HOMEP U HAMUMEHOBadHUeE pa3je/id JUCLHUIT/THHbI Tema NPAaKTHYE€CKOIr'0 3aHATUA aya.
JacoB

Paspnen 3. Bropoli 3aKOH TepMoJMHaMUKH. AHa/T13
LIMKJIOB ra30BbIX TEIJIOBBIX MAIlIWH MIPSIMOTO LIUKJIA.

AHanu3 UYKJIOB TeTJIOBBIX MalllKH -
[IBUTaTe/iel Ha u/leaTbHOM rase

Pa3zpen 5. Lluk/ibl NapoCUIOBBIX U XOJIOLUIBHBIX

YCTaHOBOK.

AnHanu3z MapoOCHJ/IOBBIX LTUKJ/IOB

Amnanu3 0OpaTHBIX [UKJIOB
TeIJIOBBIX MallluH

Bcero 3a 4 cemecTp

17

3.3. JTaGopaTopHbIi NPAKTHKYM

Homep u HauMeHOBaHMe pa3jeia
JUCIUATUTAHBI

Tema /1ab0paTOPHOro NPaKTUKyMa

Oo0neMm,

dayAa.
4yacoB

Pasgen 1. O6iriast TepMOZMHAMUKA.
ITepBbIii 3aKOH TEPMOJUHAMUKH.

OrnpefienieHrie yHUBEPCAIBHOUW ra30BOU MMOCTOSIHHOM
METOJOM OTKauKu

OrnpefiesieHre COOTHOLLEHHS TeIIOEMKOCTeH
Bo3ayxa 1o merony Kiemana-/le3opma

NccnepoBanne TepMoZiHaMUUeCKUX TlapaMeTpPoOB U
XapaKTepUCTHK TIPH CXKaTHU pabouero Tesa

Paszpen 2. TepmoguHaMyKa NOTOKaA.

VccnenoBaHye UCTeUeHHs ras3a uepe3
CY’KUBaIOLL[eecst COTUIO

Bcero 3a 4 cemectp

17
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3.4. CamocTosnTenbpHas padora crygenta (CPC)

No Homep n HaumeHOBaHKe Oomem,
Copep:xaHue yueOHOro 3a/jaHus
n/n pasfea JUCLHUILIMHBI 4acoB
Pasen 1. OBmas W3yueHue rpelyCMOTPEHHBIX TIPOTPAMMOM 5
. IUJAKTUUeCKUX eUHUL] [0 KOHCIIeKTaM JIeKIUi U
1 |TepmogvHamuka. [1epBbii 3aKOH Ny 15
pekoMeHayeMol nuTepatype. OgopMieHre OTYeTOB 0
TepPMOAUHAMUKMU.
nabopaTopHbIM paboTam
N3yueHue ripelyCMOTPeHHBIX POTPaMMOi
’ Pasgen 2. TepMoarHaMuKa IUAAKTUUeCKUX eJUHUL] 110 KOHCTIeKTaM JIeKIuii U’ 15
TIOTOKaA. pekoMeHayeMo iuTeparype. OdopmiieHre 0TYETOB T10
nabopaTopHbIM paboTam
Pasgen 3. Bropoii 3akoH o
Vi3yueHwne TIpeZlyCMOTPEHHBIX POrPaMMOi
TepMOJUHAMUKU. AHaJN3 LIUKJIOB .
3 IWJAKTUUeCKUX eUHUL] [10 KOHCIIeKTaM JIeKIUi U 15
ra30BbIX TEIJIOBbIX MalllH CKOMEHIVEMOM JTEpaATYDE
MPsIMOTO LIMKJIA. P Ay patype.
W3yuenue ripeyCMOTpPEHHBIX TIPOTPAMMOA
4  |Pa3gmen 4. PeanbHble Ta3bl U Maphl. [UAaKTUYUE CKMX €IMHUL] TI0 KOHCTIEKTaM JIEKIUHA 1 15
peKOMeH/lyeMOH JInTepaType.
N3yuenue ripeyCMOTpPEHHBIX TIPOTPaMMOA
5 Pazgen 5. LIUK/IbI TapOCUIOBBIX U |TUAAKTAYECKUX eIUHUI] 110 KOHCIIEKTaM JIEKI[UHN 1 16
XOJIOWIBHBIX YCTAaHOBOK. pekoMmeHayemoi uteparype. OdopmieHre pacueTHO-
rpaduueckoit paboTsI.
Bcero 3a 4 cemecTp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 |6| 7 8 9 (10 11 12 13 14 15 (16 17
OHT;' BP3/I, BP3I, PIP,
4 BP3[1BP3/BP3/l| o BP3[|/IP|BP3/| Oru. |BP3/I/IPBP3/| Oru. BP3/| BP3/| BP3/| IP|Borp. [ug.3au,
BP3:Z[ o JIP o JIP nud. 3au.

YcnoBHbIe 0003HAUEHUS:

[P — nuarHocTHueckasi paboTa;

BP3/l — Boripocsl 110 paszeiy;

Ortu. o JIP — otuet 1o JIP;

PI'P — pacueTHO-rpacuueckast pabora;

Bomnp.Iud.3au — Bonpock! K AnddhepeHIIMPOBAHHOMY 3aueTy;
mud. 3au. — auddepeHIPOBaHHbBIN 3a4erT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMeHHbIE NHTEPBAJIb B
cnenyrommx ¢popmax:

JTMarHoCTUYeckKas pabora;

BOIIPOCHI 110 pa3feny;

oTuet 1o JIP;

pacueTHO-rpaduueckas pabota;

BOTIPOCHI K v depeHI[IPOBaHHOMY 3aUeTy.

HpOME)Ky'TO‘lHaH dTTeCcTalud IMpOBOAUTCA B CbOpMaX:

I depeHIIMPOBaHHBIN 3aueT.



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.
1 TepmogrHaMMKa TOMOTeHHBIX U reTeporeHHbIX cucteM. CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrtunoga, 2014, 31. pec.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoanHaMuyKa HepreTuueckux cucreM. KH.
1 TepMoZMiHaMHKa TOMOTeHHBIX U rereporeHHbix cuctem. CI16.5T'TY "BOEHMEX" um. 1I. ®.
YctuHoBa, 2014, 215 3k3.

3. B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. TepMoarHaMuKa sHepreTuueckux cucrem. Ku.
2 Texuuueckast tepmoguHamuka. CI16.5TTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2014, 371. pec.

4. B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. TepmognHaMyKa sHepreTuyeckux cucreM. KH.
2 Texuuueckas TepmoguHamuka. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoea, 2014, 215 3k3.

5. B. B. Caxun, E. M. I'epiuman. . TepMoziiHaMyKa HepreTUUeCKUX CUCTEM B MpHMMepax U 3ajauax.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 241 3K3.

6. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMUKa SHepreTUuyecKrx CUCTeM B IIpUMepax U 3ajjadax.
CII6.FI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 371. pec.

7. H. M. lupenbmaH. . Texuuueckas TepmoguHamuka. CaHkt-ITetepOypr: Jlanb, 2021, 351. pec.

8. 0. B. AnuckeBuu, A. M. I'opbauéga, [I. I. KpaBuenko. . TepmoauHamuka. CI16.BI'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2016, 60 3k3.

9. IO. B. Anuckesuy, A. M. T'opbauéga, [I. I'. KpaBueHko. . Tepmoaunamuka. CI16.BI'TY "BOEHMEX"
uM. [I. @. YctunHosa, 2016, s51. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.
5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIE U TEXHUUECKHE HAYKU.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yHnnamenTanbHas 6ubnuoreka BI'TY «BOEHMEX» um. 1.®.
YCTHUHOBA;
2. https://urait.ru — I'naBHasi — Obpa3oBarenbHas riatdopma FOpaiit. s By30B 1 cCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl JaHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
He TpeOyeTcsi.

5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. 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. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. J/TabopaTopHbIe 3aHATHA:
1. JTabopaTopHble cTeH/jbl [10 TEPMOAAMHAMUKE U TeIloNepesaye.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa TEPMOAVMHAMMKA sBaseTcs JUCLIMIUIMHOM 00s3aTe/lbHOM dacTH 0O/ioka 1
MPOrpaMMBbI TTOJITOTOBKHM 110 Harpas/ieHuto 24.05.01 [IpoekmupoeaHue, npou3eoo0cmeo u s3Kkcnayamayusi pakem
U pakemHO-KOCMuUuecKux Komniekcos. [ycuuriiviHa peanusyetrcs Ha ¢akynbTere A PakeTHO-KOCMHYeCKOM
texuukd BI'TY "BOEHMEX" um. [J.®. YctunoBa kadenpori A8 IBUTATEJIN 1 SHEPTOYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTU4YeCcKoro aHajiv3a M MOJeIUpPOBaHUs, TEOPEeTUUYECKOr0 M SKCIepUMEHTalbHOr0 WCCAel0BaHUs [
pelleHNs] UH)XXeHEPHBIX 3a/1au TTpodheCCUOHATBLHOU JesITeTbHOCTH.

CojeprkaHue [JUCLIMIUIMHBI OXBaThIBAe€T KPYT BOIIPOCOB, CBSI3aHHBIX C M3y4yeHUeM (yH/jaMeHTa/IbHbIX 3aKOHOB
B3aMHOT0 Tpeo0Opa30BaHuUs TEIUIOBOW W MeXaHHUeCKOW SHePryH, aHa/N30M TePMOJHUHAMUYeCKUX MPOL[eCCOB
WJiea/IbHBIX U peasbHBIX ra30B, B TOM UMC/Ie B TIOTOKe BellleCTBa, TEOPUH TeIJIOBBIX ABUrareseid, XoJ0AUIbHbIX
YCTaHOBOK U TeIJIOBbIX HACOCOB, 3JIEMEHTOB XMMUUYECKON 1 HepaBHOBECHOI TepPMOJUHAMUKU.

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

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOIIPOCHI TI0 Pa3/eny;
e oTuert 1o JIP;
e pacueTHO-rpaduueckas pabora;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL

TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzaeHTa (76 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
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

Pazgen 1. O6mas TepmogiHamMuKa. IlepBblii 3aKOH TepMOJUHAMUKH.
10. B. Anuckeeny, A. M. T'opbauéga, 1. T
Kpasuenko. . TepmognHamuka: CI16. BT TY

"BOEHMEX" um. I. ®. YcTuHOBa, 2016
(JIaboparopsbie pabotsi 1,2,3)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepmoArHaMMKa 3HepreTUyeCcKUX
cucreM. KH. 1 TepMoarHamMyKa rOMOTeHHBIX U
rereporeHHbix cuctem: CIT16.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2014 (1,2,3,4,5)

FO. B. Anuckesuu, A. M. Topbauéga, [I. I.
Kpasuenko. . Tepmozpunamuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2016
(JTaboparopabie pabotsr 1,2,3)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcrrHoBa. TepMoziHaMUKa SHepreTruueCcKux
cucteM. KH. 1 TepmoarHaMuKa rOMOTeHHBIX U
reteporeHHbIX cuctem: CIT6.BI'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2014 (1,2,3,4,5)

H. M. llupensmaH. . TexHuueckas TepMOJUHAMUKA:
Cankr-ITetepOypr: Jlanb, 2021 (1, 2, 3, 4, 5)
B. B. CaxuH, E. M. I'epiuman. . TepMoarHamMuKa
SHEepreTUUeCKUX CUCTEM B pUMepax M 3aayax:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],
2016 (Yactn I)

B. B. CaxuH, E. M. I'epiiuman. . TepMoarHamMuKa
SHepreTUUeCKUX CHCTEM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,

V3yueHue ripeslyCMOTpeHHbIX
MIpOrpaMMoi JulakTUUeCKUX eJUHUL] II0
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou
nureparype. Odopm/eHre 0TUeTOB 110
naboparopHbIM paboTam

15

2016 (Yacts I)

Wroro no pasgeny 1 15

Paszgen 2. TepmoauHaMyKa noToka.
N3yuenune npenycMOTpeHHBIX B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. 15
MPOTPamMMOi TUAAKTUUeCKUX eJUHUI] 10|  YCTWHOBA. TepMOAMHAMUKA SHEPreTHYeCKIX
KOHCIIEKTaM JIEKIUI U PeKOMeH/TyeMOM cucreM. Ka. 1 TepmoarHaMHKa TOMOT€HHBIX U
nmuteparype. OdopmieHre oTueToB o | reteporeHHbIX cucteM: CI16.BT'TY "BOEHMEX"
y1labopaTopHBIM paboTam um. [I. ®@. YcruHora, 2014 (5)

H. M. LupensMmas. . TexHuueckas TepMoJUHaMUKa:
Caukr-ITetepOypr: Jlanb, 2021 (6)
B. B. Caxun, E. M. I'epnuman. . TepmoarHamuka
SHepreTUYeCKUX CUCTEM B NIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBa,
2016 (Hacts I)
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B. B. Caxun, E. M. I'epiiuman. . TepmoarHamMuKa

SHepreTUUeCKUX CHCTEM B IpUMepax U 3ajadyax:

CII6.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBa,
2016 (Hacts I)

1O. B. Anuckesuu, A. M. Topbauéga, [I. I.
Kpagsuenko. . Tepmoaunamrika: CI16.BT'TY
"BOEHMEX" um. []. ®. ¥Ycrunosa, 2016
(JTaboparopHas pabota Ned)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcrunoBa. TepMogHaMUKa SHEPreTHYe CKHUX
cucrem. Ku. 1 TepMoariHaMyKa rOMOTeHHBIX U
rereporeHHbix cucrem: CITI6.BI'TY "BOEHMEX"
mM. [1. ®. YcrurHoBa, 2014 (5)

1O. B. AnuckeBuy, A. M. T'opbauéga, /1. I.
Kpasuenko. . Tepmogunamuka: CI16.6I'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2016
(JTabopaTopHast paboTa Ned)

Wroro o pasgeny 2 15

Pa3pen 3. Bropoii 3aKoH TepPMOJUHAMHUKHA. AHA/IN3 JUKJ/IOB ra30BbIX TEIUIOBBIX MAIIMH MPAMOro0 IHK/IA.

B. B. CaxuH, E. M. I'epnumas. . TepMoarHamMuKa
SHEepreTUUeCKUX CUCTEM B MpUMepax U 3aayax:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
2016 (Yacts II)
B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa. TepMoprHaMMKa SHepreTHYeCKUX
cucreM. KH. 2 TexHnueckasi TepMOIJiHAMUKA:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
N3yuenue npenycMOTpEHHBIX 2014 (Yacts 1V)
rporpammon fuaakTnyeckux efvHur) ol H. M. Ilupeneman. . TexHuueckast TepMOMHAMUKA:
KOHCIIeKTaM JIeKLIUM U peKOMeHlyeMoi Camnkr-ITetep6Oypr: Jlans, 2021 (2,8, 10)
JIUTeparype. B. B. Caxun ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepmoarHaMUKa SHepreTHYeCKUX
cucreM. KH. 2 TexHuueckasi TepMOJUHaMUKa:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
2014 (Yacts 1V)
B. B. CaxuH, E. M. I'epiiuman. . TepMoarHamMuKa
SHepreTMUeCKUX CUCTEM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Yacts 1)

15

Uroro no pa3geny 3 15

Pa3zpen 4. PeanbHble rassl ¥ napbl.

B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMuKa
SHEepreTUUeCKUX CUCTEM B pMMepax U 3a7adax:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],
2016 (5)
H. M. llupensmaH. . TexHnueckas TepMOZHaMUKa:
Cankr-ITetepOypr: Jlanb, 2021 (7)
B. B. CaxuH, E. M. I'epivmaH. . TepMoarHamMuKa
SHEepreTUUeCKUX CUCTEM B pUMepax U 3aZjayax:
N3yuenue nipeyCMOTpeHHbIX CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
MpOrpaMMOl AUJaKTHYeCKUX eJUHUL] 10 2016 (5)
KOHCIIeKTaM JIeKLIUM U peKOMeHTyeMoi B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
JiTeparype. YcruHoBa. TepMoiHaMyKa SHepreTUUeCK1X
cucreM. KH. 1 TepMoarHaM1Ka TOMOTeHHBIX U
rereporeHHbix cucrem: CII6.BI'TY "BOEHMEX"
uM. 1. ®. YcrunHosa, 2014 (8)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa. TepMoiiHaMyKa SHepreTUyeCcKux
cucrem. Ku. 1 TepmoarHaMyKa rOMOreHHBIX U
reteporeHHbix cucrem: CI16.BI'TY "BOEHMEX"
mM. 1. ®. YcrurHoBa, 2014 (8)

15

Wroro no pasgeny 4 15
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Paspen 5. IIMKJ/IbI TAPOCU/IOBBIX M X0/I0AH/IbHBIX YCTAHOBOK.

V3yueHue rpeyCMOTPEHHBIX
MPOrpaMMO¥i AW/IAKTHUE CKUX €JUHHL] 110
KOHCITEKTaM JIeKLIUH U peKOMeHyeMOoi
nuTeparype. OdopmiieHre pacueTHO-
rpaduueckoi paboThI.

B. B. Caxun ; BI'TY "BOEHMEX" um. . ®.
YcrrHoBa. TepMoaiHaMUKa SHepreTruueCcKux
cucreM. KH. 2 TexHnueckast TepMOgUHAMUKA:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa,
2014 (13, 14, 15)

H. M. llupensman. . TexHnueckast TepMOJMHaMUKa:
Cankr-ITetep6ypr: Jlanb, 2021 (10, 11,12 ,13)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa. TepmogyHaMyKa 3HepreTuye CKux
cucrem. Kn. 2 TexHuueckas TepMOAUHAMUKA:
CII6.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBa,
2014 (13, 14, 15)

B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®.
YcrrHoBa. TepMoaHaMUKa SHepreTruueCcKux
cucreM. KH. 2 TexHnueckasi TepMOJMHAMUKA:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa,
2014 (Yacts 11)

B. B. CaxuH, E. M. l'epniuman. . TepMoariHamMuKa
SHepreTUUeCKUX CUCTEM B IIpUMepax U 3afiayax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yacts II)

16

Wroro no pasgeny 5

16
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

®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 TIO pa3zieny;

e oruet 1o JIP;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
¢ pacueTHO-rpaduueckas paboTa;

e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Bomnpocs! o pasjeny

Bornpockl no pa3zeny ripefHa3HadyeHbl /11 KOHTPOJISI TeKYLLel yCrieBaeMOCTU CTYAEHTOB U UX
CaMOKOHTPOJISL.
[Tepeuens BONpoCOB 10 pasgeny npeacrasiedH B Y MK gucLUNIvHEL

Otyuet no JIP

Homnyck K JIP.
orycK K BBINOHEHHUO JIP IPOMCXOAUT TOIBLKO MOCIIe MPOBeAEHHs HHCTPYKTaXKa 10 TeXHUKe 0e301acHOCTH
TP MIPe/I0CTaB/IEHUU CTYZIEHTOM B MUCbMEHHOM BH/Ie OITUCAHMs1, COePIKALllero MOCTaHOBKY 3ajauu JIP, riaH
BbIMoJHeHUs JIP U Lie/v TIpe/jriosiaraéMoro UCC/ieJoBaHusl.
TpeboBanus K oTueTy 1o JIP.
Ortuer nio JIP npe/cTaBiseTCs B PyKOITMCHOM BH/le B (hopmarte, mpeyCMOTPEHHOM I11ab/I0OHOM T10
naboparopHoii paboTe. 3amyTa oTUeTa MPOUCXOAUT B hOpMe JOK/Iazia CTyZeHTa 1o 1abopaTopHoi paboTe
OTBETOB CTY/ZI€HTa Ha BOTPOCHI MPero/jaBaTes.
B ciyuae, eciii oopmiieHHe OTUeTa, ypPOBeHb 3HaHUs U TIOBeJIeHHE CTYZeHTa BO BPeMsl 3alUThI
COOTBETCTBYIOT yKa3aHHBIM TPeOOBaHUSM, CTYJEHT IO/Ty4yaeT 3a4eT 1o JaHHoH JIP.
OcHoBaHWeM IJis JOPAOOTKH MOTYT CTY>KUTb:
- HeOpeXkKHOe BBITIO/THEHUE;
- HM3KO€ KaueCTBO rpauueckoro MarepHarna;
OTyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXKUT repepaboTKe B CIyvae:
- OTCYTCTBUSI HEOOXOAUMBIX Pa3/iesioB;
- OTCYTCTBUSI He0OXOIUMOTO0 rpauueckoro MaTepuarna;
- HEKOPPEKTHOH 00pabOTKY pPe3y/IbTaToOB BBIUMCIEHUH;
- HEKOPPEKTHBIX BBIBO/IOB 10 BHITIOJTHEHHOM paboTe, a TakxKe TPU OTCYTCTBUM 00BSICHEHUS MOTyYeHHBIX
pe3yJIbTaToB.
I[Tpriem oTueTa npejcTaBssieT cob0i cobeceoBaHMe, B X0/le KOTOPOTO CTYJEHT J0/DKEH OTBETUTh Ha
TeopeTHUeCKKe W TIPAaKTUUeCKKe BOMPOCHI 0 IaHHOM JlabopaTopHoii paboTte. IIpu OTBeTe OLleHUBaeTCst
MPABWILHOCTD U MOJTHOTA OTBeTa. 3alluTa J1abopaTopHoi paboThl MOXKET OBbITh IpHU3HAHA
HEY/IOB/IETBOPUTETBLHOM B C/Tyyae HU3KOTO YPOBHSI 3HAHWH CTy/IeHTa TI0 TeMe 1abopaTopHoi paboThI.

Bonpocs! k aguddepeHnrpoBaHHOMY 3aueTy
Boripock! K auddepeHIIMPOBAHHOMY 3aUeTy OXBaTLIBAIOT BeCh KypC B COOTBETCTBHH C IPOrPAMMOM 1
npencrasieH B YMK nucuynnivHel.

PacuerHo-rpaduueckas pabora

PacuetHo-rpadmueckasi pabora rpezictaBsisieT OO0 aHa/IN3 WK1 TEMJIOBOW MalllMHBI B COOTBETCTBUN
C UHJUBHU/Iya/IbHBIM 33/laHUEM.
B otuer BxoguT:
- rpadmueckoe M300paKeH e [MK/Ia Ha AvarpamMMax: TeryioBoi (T-s), paboueii (p-v), a /151 TapOCUIOBBIX - U
Ha i-s uarpaMme;
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- oTIpefiesieHVe TepMOIMHAMIUe CKUX ITapaMeTPOB B KaXK[J0M XapaKTePHOM TOUKe 1IMKJIa;

- BbIBO/I, ypaBHeHus KII/] /17151 TETIOBBIX MallMH-ABUraTesIeld Win XOI0AWIBHOT0 Ko3hduienTa - 1jist
XOJIOAWIBHBIX MallFH.

Tpebosanus K opopmiiernto - mo I'OCT 7.32-2017.

JuddepennmpoBaHHbIii 3aueT

OOyuaroiuiicst UMeeT TPaBo Ha MO/IyYeHre MUHUMAJTbHOM MOJIOKUTE/TBHOU OLIeHKH MPH Y C/IOBUU
YCIIEIIHOTO MPOXOXKAEHHSI TEKYIIer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBeTCTBUM C TpadMKOM pa3zena 4.
Heo6xoauMbIM ycoBreM nosydeHus AnuddepeHLpOoBaHHOTO 3auéTa SB/IsIeTCs BBINOJHEHNE BCeX
KOHTPOJIbHBIX MEPOIPUSTHUH, TIpe/lyCMOTPEHHbIX [IPOrpaMMO AWCLUIIIMHBI, BK/IFOUasl yCIIEIIHY0 3al{UTy
BCeX IPe/yCMOTPeHHBIX ITPOrpaMMOi J1Jab0paTOPHBIX PaboT M YCIIeIIHOe BLINOTHEeHHe PacueTHO-rpaduyeCcKoi
paboThI.
IuddepentiipoBaHHbIi 3aueT rpejrionaraeT OTBEThI CTy[ieHTa Ha TeopeTHYecKre BONpOock! (paszgenam 1,2 u 4)
Y U pellieHue MpakTHUYeCcKuX 3a/iay 3a/jau Ha aHa/lk3 1L[MKJ/a TerIOBbIX MalllkH (pa3zernsl 3 U 5). Borpock! u
3a/lauy YTBEep KAal0TCsl Ha 3aceflaHuy Kade phl e>KerofiHO Iiepe]; cecCHeld.
ITpu onjeHMBAHUM MTPAKTUUECKUX 3a/]a4 YUUTHIBAETCSI TOIBKO (hakTHUYeCKUi pe3ysibTaT (IpaBUIbHO/
HeIpaBWIbHO) B Bu/le ypaBHeHuUs1 KT/ v X0moAaunsHOro K03 GHLipeHTa, 100 UX YHMC/IOBOTO 3HAYEHMSI.
WToroBas orjeHKa noay4aeTcsl IpH YC/IOBUM NPaBUIBHOTO pellleHus 3a/ilaud Ha OCHOBe MPaBWIBHOCTU U
TI0JTHOTBI OTBETA Ha TeOPeTHUeCKHe BOTIPOCHI.
"OTinyHO" - pellleHa 3a/jaua U MOHOTa OTBeTa 10 TeopeTHueCKUM BorpocaM He MeHee 80%
"Xopowio" - pellieHa 3a/ilaya U MOHOTA OTBeTa M0 TeopeThueckuM BoripocaM 60-80%
"YnoBneTBOpUTENBHO" - pellieHa 3ajiaua M MoJIHOTa OTBeTa M0 TeopeTUuecKUM BorpocaMm 50-60%
"He 3auTeHO" MOXXET ObITh TIOCTABJIEHO MTPY HEBBIMOJTHEHUHM KOHTPOJIbHBIX MEPONPUSATHH (M, COOTBETCTBEHHO,
HeZoIycKe K JuddepeHIMPOBaHHOMY 3aueTy); IIPY HeBEPHOM pelleHrH 3a[auyd; TIPH OTCYTCTBUM OTBETOB Ha
TeopeTHUYeCcKHe BOMPOCHI; a TAK)KE eCJTH MPH MPaBUILHO PelleHHOM 3a/jaue M0JIHOTa OTBETOB 110
TeopeTUYeCKHUM BOIpocaM cocTasisieT MeHee 60%.
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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)

YTBEPXIARO
HekaH dakynbTeta

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

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKU KOCMHYeCKHX KOMILJIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma MogenmupoBanue ¥ HH()OPMAaI[IOHHbIE TEXHO/IOTHH NPOeKTHPOBAHUS
NOATOTOBKH PaKeTHO-KOCMHUeCKHX cucTeM, IInioTupyembie 1 aBTOMaTuyecKue

KOCMHYeCKHe aNinaparbl 4 cucTeMsl, ITycKoBbIe yCTPOICTBA, TPAHCIIOPTHO-
YCTaHOBOYHOE 000pY/[0BaHHe M CPeACTBA 00C/Ty)KUBAaHHUA CTAPTOBBIX

KOMILIEKCOB

YpoBeHB BbICIIEr0 00pa30BaHUsA Coenpaaurer

®dopma 00yueHust OuHasn

®dakyneTeT A PakeTHO-KOCMHYeCKOH TexHHKH, BYII Boenubiii YueoHbii [TenTp
Beinyckaromas Kadeapa A1 PAKETOCTPOEHUWE, A3 KOCMUWYECKUE AIITTAPATBI 11

ABUTI'ATEJIN, A4 CTAPTOBBIE TEXHNIYECKUE KOMIUVIEKCHI
PAKET 1 KOCMHWYECKUX AIIIIAPATOB, BY1] BoenHblii Yue0HbIi

IlenTp
Kadeapa-pa3padorunk paboueii A2 TEXHOJIOI'MNU KOHCTPYKIOMOHHBIX MATEPHNAJIOB 1
NpPOrpaMMbI IIPOM3BOJICTBA PAKETHO-KOCMMWYECKOM TEXHUKH

A YACHI (mo Ha/TMuKI0 BU/IOB 3aHATHIN) o
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JIUCT COI'JIACOBAHUA

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

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynmbl: 2022

IIporpamMmmMmy cocTaBuiI:

Kadeznpa A2 TEXHOJIOI'MMU KOHCTPYKIIMOHHBIX MATEPMAJIOB
1 ITIPOM3BO/ICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadp FOpbeBuy, K.T.H., 3aBeiyIoiuii kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTU KOHCTPYKIITUOHHBIX MATEPUAJIOB 1
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laHiH BBITyCKaroIuXx Kadeap

A1 PAKETOCTPOEHHME

3aBenytomuii kadenpoii bopogaBkun B.A., 4.T.H., ipod.

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/INA

3aBenytomumii Kadeapoii Babyk B.A., A.T.H., mpod.

A4 CTAPTOBBIE TEXHUYECKHUE KOMIUVIEKCHI PAKET 1 KOCMHNYECKHUX AIIIIAPATOB

3aBeayroui Kadeapoti JonbeHkos B.I., K.T.H., CHC

BY1] Boennbliii Yueoubrii LleHTp

3aBenyrommuii Kadenpoii JlosuHckuit A.T.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIOBEJEHUE

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:

24.05.01|TICK-07 — criocoOHOCTh pa3padarbiBaTh W BHEJPATH B MPOU3BOJCTBO HOBBIE KOHCTPYKIIMOHHBIE
(A4) |MaTepuasbl ¥ TEXHOJIOTUYECKHe TIPOLeCChI

24.05.01 OIIK-1 — crmocoOHOCTb MPUMEHSITh eCTeCTBEHHOHAYYHble W OOIeWH)KeHepHbIe 3HAHUS, METOZbI
(' Al.) MaTeMaTH4yecKOro aHaiau3a W MOJE/NMPOBaHMs, TEeOpPeTHYecKoro U IKCIepuMeHTaabHOro
WICCIIeIoBaHUs /151 PellleHrsl MH)KeHepHbIX 3a/jau npodeccroHa bHOMN 1esATelbHOCTH

24.05.01 OIIK-1 — crmocoOHOCTb MPUMEHSITh eCTeCTBeHHOHAYYHble W OOIeUH)KeHepHbIe 3HAHUWS, METOZbI
(A3) Maremaruyeckoro  aHanMsa M MOAEIMPOBAHMSA,  TEOPETHYECKOro M SKCTepHMeHTA/IbHOro
WCCIIeIOBaHus /151 PellleHrsl MH)KeHepHbIX 3a/jau npodeccroHaabHOMN 1esTelbHOCTH
24.05.01 OIIK-1 — crmocoOHOCTb MPUMEHSITh eCTeCTBeHHOHAYYHble W OOIerH)KeHepHbIe 3HAHUWS, MEeTOZbI
(BYII) Maremaruyeckoro  aHanMsa M MOAEIMPOBAHMSA,  TEOPETHYECKOro M SKCTepHMeHTA/IbHOro
WCCIIeIoBaHuYs /151 PellleHrsl MH)KeHepHbIX 3a/jau npodeccroHaabHOMN 1eATeIbHOCTH
24.05.01/OIIK-7 — criocoGHOCT KPUTHUYECKH M CHCTEMHO aHa/IM3UPOBAThb NOCTYDKEHUS] PaKeTOCTPOEHUs U
(A4) |KOCMOHABTHKH, CTIOCOOLI WX TIpUMeHeHUsI B MPo¢eCCOHATbHOM KOHTEKCTe

@®opMHpOBaHHIO KOMIIETEHLUH CITYKUT JOCTIDKEHHE CIIeAYIOIUX Pe3y/IbTaToB 00pa3oBaHMUsI:
IICK-07 (24.05.01, A4)

3HAHUS:

Ha ypOBHe TIpeJCTaBIeHHM:

* 0 (pU3MKe MaTepHaIoOBe/|eHHs, O BOSMOKHOCTAX KOHCTPYKLJMOHHBIX MaTepuaioB U ((OpMUPOBAHMH UX
CBOMCTB, 0 Kiaccu(vKaluyd KOHCTPYKLMOHHBIX MarepuasnoB, 06 0COOeHHOCTSX TO-BeJeHHS MaTephasioB B
3KCTpeMaJIbHbIX TeMIlepaTypHbIX YC/IO0BUSIX, O HallpaB/leHUsX pasBUTHSI COBPEMEHHOIO MaTepuasioBe/ieHUs]; O
COBpPEMEeHHBIX Crocobax MosyyeHHsl KOHCTPYKIIMOHHBIX MaTepHasioB U U3enil U3 HUX.

Ha ypOBHe BOCIIPOU3Be/eHUsI:

* 0c0OOEHHOCTH CTPOEHHsI MaTeprasoB, 3aBUCUMOCTD MIX CBOMCTB OT COCTaBa U CTPOEHHSsI, CIIOCOOBI

TepMHUeCKOM U XMMHUKO-TepMHUeCKOi 00paboTKK MaTeprasioB; CrioCcOObI MOyYeHHs He-pa3beMHBIX

CcoeIHeHWI MaTepyaioB CBapKOi U MaiiKoii.

Ha ypOBHe [TOHMMaHUs:

* (h)M3MUYECKYIO CYILITHOCTh SIBMIEHUH, IPOUCXOASAIINX B MaTepHarnax; OCHOBHbIE CITIOCOOBI N3rOTOB/IEHHS

JleTasei, 3aroTOBOK M W3[eMMid W3 KOHCTPYKIMOHHBIX MarepHasoB; O TIPUHIWNAX BbIOOpa
OTNTHUMAJILHOTO CII0C00a MOTyueHusT U3/eNuii;

YMeHUs:

aHaJIM3UPOBATh YCIOBUS IKCIUTyaTaly U3/ie/IUst U BLIOUPATh MaTepras U Criocod ero U3roToB/eHus;

BLIOMpATh ONTHMA/TBHBIN CTIOCO0 TOTyYeHUsI 3ar0TOBKH;;

HABbIKU:

oTpe/ieIsiTh MeXaHWUeCKHe CBOMCTBA MaTepHrasioB; Ha3HauaTh PeXXUMbI TepMO0OpaboTKy;

TIPOBO/IUTH UCC/Ie/I0BaHUs B 00/1aCTH M3yUeHHs CBOMCTB KOHCTPYKIIMOHHBIX MaTepHaroB..

OIIK-1 (24.05.01, A1)

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHUM:

* 0 (hu3uKe MaTepyanoBeseHus], 0 BO3MOXXHOCTSAX KOHCTPYKLIMOHHBIX MaTepyuasioB U (OPMUPOBAHUM UX
CBOMCTB, 0 KjacCHU(pUKaALMM KOHCTPYKIMOHHBIX MaTeprasnoB, 00 0COOEHHOCTSX TI0-Be/leHHs] MaTeprasioB B
3KCTpPeMaJIbHbIX TeMIIepaTypHbIX yCIOBHSX, O HallpaB/lIeHUsX Pa3sBUTHS COBPEMEHHOIO MaTepHasoBe/ieHUs]; O
COBPEMEHHBIX CTI0Co0ax MoyyeHusi KOHCTPYKIIMOHHBIX MaTepUasioB U U3/eui U3 HUX.

Ha YPOBHe BOCIIPOM3BeJIeHHS:

* 0COOEHHOCTU CTPOEHHSI MaTeprasoB, 3aBUCHMOCTE UX CBOWCTB OT COCTaBa M CTPOEHWUS], CTIOCOObI

TepMUUEeCKON ¥ XUMUKO-TepMHUYeCKoi 06paboTKM MaTeprasioB; CrioCcoObI MOMyyeHus! He-pa3beMHBIX

CoeIMHEHUI MaTepHaioB CBAaPKOH M MMalKOM.

Ha ypOBHe [IOHUMaHUSI:

* (hU3MUeCKYIO CYIIHOCTh SIBJIEHWH, IPOUCXOAAIINX B MaTeprasiaxX; OCHOBHBIE CIIOCOOBI M3TOTOBIEHUS

Jeraned, 3aroTOBOK M WU3flelMid W3 KOHCTPYKLMOHHBIX MaTepuasoB; O TMpPUHLMIAX BbIOOpa
OTITUMATLHOTO criocoba rmosydeHust U3fenni;;

YMeHus:

aHaM3UPOBaTh YCIOBHS SKCIUTyaTaliy U3e/Iist U BBIOUpaTh MaTeprasl U Criocob ero M3roTOB/IeHHS;

BBIOMPATh ONTHUMA/IbHBIN CI0CO0 TIO/TyYeHHs 3ar0TOBKUY;

HABbIKU:

oTIpeZie/IsiTh MexaHHUUeCKHe CBOMCTBA MaTepUasioB; Ha3HayaTh pe)KUMbI TepMO0OpaboTKY;

TIPOBOJUTD UCC/IeZ0BaHMs B 00/1aCTy U3y4YeHUsl CBOMCTB KOHCTPYKLMOHHBIX MaTepHUaoB..
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OIIK-1 (24.05.01, A3)
3HAHUA:
Ha YpPOBHe Npe/iCTaB/eHuI:

* 0 (pu3UKe MaTepHaNoBe/|eHHs, 0 BOSMOKHOCTAX KOHCTPYKLIMOHHBIX MaTepuanoB U (POpMUPOBAHMH MX
CBOUCTB, 0 Kiaccu(yKaluyd KOHCTPYKLMOHHBIX MarepuasoB, 06 0COOEeHHOCTSX TO-BeJeHHS MaTephasioB B
9KCTpeMa/bHBIX TeMIlepaTyPHBIX YCJIOBUSX, O HallpaB/ieHUsIX Pa3BUTHs COBPEMEHHOTO MarepuaioBefleHUs]; O
COBPEMEHHBIX Criocobax MoTyueHrs1 KOHCTPYKIIMOHHBIX MaTepHaioB U U3/ie/IMi U3 HUX.

Ha YPOBHE BOCITPOU3BeJIeHHS:

* 0c0OEHHOCTH CTPOEHHsI MaTeprasoB, 3aBUCUMOCTb MX CBOMCTB OT COCTaBa U CTPOEHMSsI, CTIOCOOBI

TepMHUEeCKOU U XUMHUKO-TePMHUUeCKOi 00paboTKK MaTeprasioB; CrioCco0bI MOydeHus] He-pa3beMHBIX
coeVHeHWI MaTepraioB CBapKOi U Maiikoii.
Ha ypOBHe [TOHMMaHUs:

* (hU3KUECKYIO CYIIHOCTD SIBJIEHWH, IPOUCXOAAIIAX B MaTeprasiax; OCHOBHBIE CITOCOOBI U3TOTOBIEHUS

JleTasiei, 3aroTOBOK W W3[eMMid W3 KOHCTPYKIMOHHBIX MaTepHasoB; O TIPUHIMINAX BbIOOpa
ONTHUMA/IbHOTO CrI0co6a MojyueHust U3zienuii;

YMeHUs:

aHaJIM3UPOBATh YCIOBUS IKCIUTyaTaliy U3/ie/vst U BLIOUPATh MaTepras U Criocod ero U3roToB/eHus;
BBIOMPaTh ONTUMAaBHBIHM C110CO6 MOTyueHHs 3ar0TOBKY;

HABbIKU:

oTpe/ie/IsiTh MeXaHWUeCKHe CBOMCTBA MaTepHasioB; Ha3HauaTh PeXXUMbI TepMO0OpaboTKy;

NMPpOBOAUTH UCC/IEAOBAHUA B 06J'IaCTI/I n3yueHusd CBOWCTB KOHCTPYKLIMOHHBIX MdT€PUAJIOB.
OITK-1 (24.05.01, BYI])

3HAHUS:
Ha YPOBHe Ipe/iCTaBJIeHHIi:

* 0 (u3MKe MaTepraNoBe[eHNs], 0 BOSMOKHOCTAX KOHCTPYKIIMOHHBIX MaTepuaioB U (hOpPMUPOBAHUH UX
CBOKCTB, 0 Kiaccu(UKaIud KOHCTPYKI[MOHHBIX MarepuasoB, 00 OCOOEHHOCTSX TO-BeJieHHUS MaTephasioB B
9KCTPEMa/IbHBIX TEMITePaTYPHBIX YCJIOBUSX, O HallpaB/IeHUSX PAa3BUTUsS COBPEMEHHOTO MaTepHaioBe/leHUs]; O
COBpeMeHHBIX criocobax mosTyueHrsi KOHCTPYKLMOHHBIX MaTeprasioB U U3/ie/INid U3 HUX.

Ha yPOBHE BOCTIPOW3BEe/I€HHUS:

* 0COOEHHOCTU CTPOEHHS MaTepHasioB, 3aBUCHMOCTh UX CBOWCTB OT COCTaBa M CTPOEHWUS, CTIOCO0bI

TepMHUUEeCKON ¥ XUMUKO-TepPMUYeCKOM 06paboTKM MaTeprasioB; CriocoObI MOMyyeHus] He-pa3beMHBIX
COe/IMHeHUI MaTepuaioB CBapKOM U MalKou.
Ha YpOBHe [IOHUMaHUS:

° CI)I/IBI/I‘—IECKYIO CYLIHOCTBb HBHEHHﬁ, MPpOUCXOJAINX B MdT€pHUa/ldX; OCHOBHBIE CII0COOBI U3TOTOB/ICHUS

JeTajiell, 3aroTOBOK W W3[eJWH W3 KOHCTPYKIIMOHHBIX MaTepuasioB; O TMpUHLUINAX Bbibopa
OITHUMAJILHOTO CrI0Cco0a MoTyuYeHus U3eni;;

YMeHUs:

aHAJTM3MPOBATh YCIOBUS KCIUTyaTalliy U3/IeUst U BLIOUPATh MaTepras U Criocod ero U3roToB/IeHus;
BbIOMpATh ONMTUMAJBHBIN CIIOCOO MOTyUeHHs 3ar0TOBKHY;

HABbIKU:

orpe/ieNniITh MEXaHUUECKHEe CBOMCTBA MaTepUasioB; Ha3HauaTh PeXXUMbI TEPMOOOPabOTKY;

TIPOBOJIUTH UCC/IeZIOBaHMS B 00/1aCTH U3yUYeHUsI CBOMCTB KOHCTPYKI[MOHHBIX MaTepPHUaIoB..
OIIK-7 (24.05.01, A4)

3HAHUA:
Ha ypOBHe TMpeCTaBlIeHUM:

* 0 (u3MKe MaTepuanoBeJeHus], 0 BO3MOXKHOCTSIX KOHCTPYKLIMOHHBIX MaTepyuaaoB U (OPMUPOBaHUN HX
CBOMCTB, 0 Knaccu(vKaluyd KOHCTPYKLMOHHBIX MarepuanoB, 06 0COOeHHOCTSX TO-BeJeHHs MaTephasioB B
9KCTpeMasibHBIX TeMIlepaTypHbIX yCJIOBUSIX, O HalpaB/ieHUsIX Pa3BUTHs COBPeMEHHOTO MaTepuasioBefleHUs]; O
COBpPEMEeHHBIX Crocobax MosyyeHHs: KOHCTPYKLIMOHHBIX MaTepHasioB U U3enil U3 HUX.

Ha ypOBHe BOCIIPOU3Be/eHUsI:

* 0c0OEHHOCTY CTPOEHHsI MaTeprasoB, 3aBUCHMOCTD MIX CBOMCTB OT COCTaBa U CTPOEHHSsI, CTIOCOOBI

TepMHUUEeCKOU ¥ XUMUKO-TePMUYeCKO 00pabOTKM MaTeprasioB; CIIoCOObI MOMyYeHHs! He-pPa3beMHBIX

CcoeVHeHWI MaTepyaioB CBapKOi U MaiiKoii.

Ha YpOBHe IMOHUMaHUsI:

* (h)M3MUYECKYIO CYILIHOCTh sIBJIEHUH, IPOUCXOASAIINX B MaTepHrasax; OCHOBHbIE CITOCOObI H3rOTOB/IEHHS

Jeraned, 3aroTOBOK W U3/lelMd W3 KOHCTPYKI[MOHHBIX MAaTepuasioB; O TPUHIMIIAX BbIOOpa
OTITUMA/ILHOTO CrIocoba MoyYeHus U3zie/ui;

YMeHus:

dHAJ/IM3UPOBAaTh YC/JIOBUA 3KCIUTyaTallun U3e/TUA U BLIGI/IpaTb MaTepuraI 1 criocob ero M3roTOBJ/IEHUS,
BI:I6I/IpaTb ONTUMa/bLHLIN criocob MOJIy4Ye€HHs 3arOTOBKH;
HAsblKU:

oTipe/iesisiTh MeXaHWUeCKHe CBOMCTBA MaTepHasioB; Ha3HauaTh PeXXUMbI TepMO0OpaboTKY;
TIPOBO/IUTH UCC/Ie/I0BaHUs B 00/1aCTH M3yUeHHs CBOMCTB KOHCTPYKIIMOHHBIX MaTepHaroB..
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2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia MATEPUAJTIOBEJJEHUE sBnsieTcs AUCIMTUIMHON 00A3aTe/IbHOM YyacTH 0y10Ka 1
NpOrpaMMsl IIOATOTOBKY 10 HarpasieHusM: 24.05.01 IIpoekTrpoBanue, IIPOM3BOACTBO U SKCILIyaTalius paKeT
U paKeTHO-KOCMUYeCKUX KomIiekcoB, 24.05.01 ITpoektrpoBaHye, TPOU3BOACTBO U SKCI/TyaTalusl PakeT U
PakeTHO-KOCMUYeCKuX KoMIiekcoB, 24.05.01 TIpoektupoBaHue, MPOU3BOACTBO U SKCI/TyaTalusl PakeT U
pakeTHO-KOCMUYeCKuX KomIiekcoB, 24.05.01 TIpoektupoBaHue, TPOU3BOACTBO U SKCI/IyaTalusi PakeT U
PaKeTHO-KOCMHUYEeCKUX KOMIIJIEKCOB.

Cogep>xaHue IUCLUIVIUHBI SIB/ISEeTCS JOrMYeckum npogo/pkenueM aucuurini: XUMUSA, ®U3UKA,
HAYEPTATEJ/IbHASI TEOMETPUS, BBEAEHUE B CITEIITUAJ/IBHOCTD.

Copep>kaHWe [UCLMIUIMHBI SIBJSIETCS OCHOBOM [/si ocBoeHus gucuuiuivH: AJJAVUTUBHBIE
TEXHOJIOI'nM, ABUTATE/IN JIETATEJ/IBHBIX AIIIIAPATOB, WMCIIBITAHUSA PAKETHBIX
CUCTEM, KY3HEUHO-IIITAMIIOBOYHOE OBOPYJOBAHUE, METPOJ/IOI'SI 1 OCHOBBI
B3AUMO3AMEHSAEMOCTH, MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA,
HAJEXHOCTD, OBPABOTKA AJABJIEHUEM, OBPABOTKA PE3AHUEM,
O3HAKOMMUMTEJ/IBHASI TIPAKTUKA, OCHOBbLI TEXHOJ/IOTMNA MAHIMHOCTPOEHWS],
OCHOBBI ITIPOEKTUPOBAHUSI PAKETHBIX CUCTEM, OCHOBBI YCTPOMCTBA ITY CKOBBIX
YCTAHOBOK, OCHOBBI J3KCIUTYATAIINY, OILIEHKA COCTOSAHUA U ITAPAMETPOB JIA,
INEPCIIEKTUBHBIE TEXHOJIOI'IH, ITIOAI'OTOBKA K ITPOLIEAYPE 3AININTBHI U 3AHIUTA
BBIIIYCKHOM KBAJIM®UKAIIMOHHON PABOTHI, IIPEJJUIIVIOMHAS ITPAKTHUKA,
COITPOTUB/IEHUE MATEPUAJIOB, CIIELI.ITPON3BOACTBO, CTAPTOBOE OBOPY1OBAHME,
CTPOUTEJ/IbHASI MEXAHUKA JIA, TEOPUSI KOHCTPYNPOBAHUNS, TEIVIOBASI 3AIIIUTA
JIA, TEIVIOBOE ITPOEKTUPOBAHUWE, TEXHO/IOTMYECKASfl TTPAKTUKA, TEXHOJ/IOTUSA
KOHCTPYKIIMOHHbBIX MATEPHUAJIOB, TEXHOJ/IOI'Us ITPON3BO/JCTBA, TEXHOJ/IOI'US
IMTPOMN3BO/ICTBA W3IEINN PAKETHO-KOCMHWYECKOM TEXHUKE ns3
KOMITIO3UIIMOHHBIX MATEPUWAJIOB, YCTPOMCTBO UM ®YHKIMOHUPOBAHUE
KOCMMYECKHUX AIIIIAPATOB, YCTPOUCTBO Y ®YHKIIMOHUPOBAHUE JIETATE/TBHBIX
AIIITAPATOB, 3KCIUIYATAIMOHHASI ITPAKTUKA, 3HEPITOYCTAHOBKMU HA TBEPIOM
TOIUVINBE.

[MpenBapuTebHbLIE KOMITETEHI[MH, CHOPMHUPOBAaHHBIE Y 00yUarOILerocs /10 Hauasa U3yueHus TUCLIATUTUHBL:

¢ OIIK-1 — CriocobeH NIpUMEHSTh €CTeCTBEHHOHAYUYHbIE U 0OIIeMH)XeHEPHbIe 3HaHUS, METO/IbI
MaTeMaTH4yeCKOro aHaiu3a U MO/ie/TMPOBaHUs, TeOPeTUUeCKOTO U IKCTIepUMeHTaTbHOT0 MCC/IeIOBaHMs
[T peLlieHHsT MH)KeHePHBIX 3a/iau ITpodeCCUOHAIBHOU AiesITeTbHOCTH

¢ OIIK-7 — CriocobeH KpUTUYEeCKH ¥ CHCTEMHO aHa/IM3UPOBaTh JOCTI)KEHUS PAKeTOCTPOeHMS U
KOCMOHABTHKH, CITOCOOBI MX TIPUMeHeHUsI B TIPOQ)e CCUOHA/TEHOM KOHTEKCTe

¢ YK-1 — CrniocobeH ocCyIiecTBSITh KpUTUUECKUI aHaU3 MPO0IeMHBIX CUTyallii Ha OCHOBE CUCTEMHOTO
TOJIX0/ia, BhIpAbaThIBATh CTPATErHIO I€ACTBUN



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HauMeHoBaHMe pa3/ie/ioB U JUJAKTHYECKHX
eHHHIY

BCEI'O

AyjuTOpHBIE 3aHATHS
B KOHTaKTHOIi (opme

BCEI'O
JleKuyun

JlaGopaTopHbIit

HNPaKTHKYM

CamocrosTenbHasn
paﬁoTa CTy/leHTOB

®Dopmupyemast
KoMmeTeHIus, %

IICK-07 (24.05.01)

OIIK-1 (24.05.01)

OIIK-1 (24.05.01)

OIIK-1 (24.05.01)

OIIK-7 (24.05.01)

Paspen 1. CTpoeHue U CBOWCTBA METa/lVIOB M
criaBoB. Ctpoenue criaBoB. 1.1. [TpyHIMIBL
K1accudukanmu Marepuanos. Obiue Tpe6oBaHus K
MartepHasiaM. DKCIUTyaTallMOHHbIe, TeXHO/IOTHYecKre
Y 9KOHOMUYeCKHe TpeOGOBaHMsl, Pe/IbsB/IseMble K
Marepuanam. Jleopmaryst 1 paspyleHrue MeTaslIoB.
Bugpl paspyiuenus. MexaHuueckue cBolcTsa
MeTaJI/IoB U CI1/IaBOB, MeTo/ibl UCTIbITaHUH
MeXaHH4eCcKHX CBOMCTB. 1.2 ATOMHO-
KPHCTa/l/INYeCKOe CTPOeHHe MeTaJI/IOB U CIIaBOB.
JedeKkThl KpUcTanueckoro crpoenus. Iuddysus B
KPHCTa/l/IMYeCKOM TeJle, ee BIMsIHHe Ha CBOMCTBa
Marepuasos. 1.3. ®opMupoBaHue CTPYKTypbl
MeTaJl/IoB U CIJIaBOB B MpOLiecce KPUCTa/LTM3aLl
Knaccudukanust CTpyKTYpHBIX yPOBHeil MeTalioB 1
criaBoB. MeTo/ibl UCC/Ie/J0BaHuUsL CTPYKTYPbI
MarepranoB. 1.4. Cnocobs! ynpoyHeHHs: MeTa/lIoB U
criaBoB. BimsiHue rtacTuueckoit Aedopmaniiy Ha
CTPYKTYpPY U CBOMCTBa MaTepHasioB. Bo3spar u
pekpuctaumsanus 1.5. TUnbl B3auMozeicTBUS
KOMITOHEHTOB B cI1aBax. CTpyKTypa criaBoB. 1.6.
TMonsATHA 0 AUarpamMmax COCTOSHUS CTI/IAaBOB.
MeTtoz1Ka UX rocTpoeHust. Tunel AuarpaMm
COCTOSIHMSL.

23
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20

20

20
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Paspgen 2. JKenesoyriepogucTbie CrijlaBbl.
Tepmuueckasi o6paboTka cranu. 2.1. CTpyKTypHbIe
COCTaBJISIIOLLHE Ke/Ie30YIIePOAUCTBIX CI/IABOB. 2.2.
JlrarpamMMa COCTOSIHUSI XKeJie30-yTepof,. 2.3.
BivsiHue yriepo/ia M IOCTOSIHHBIX MpUMeceil Ha
CBOMCTBA cTanel. 2.4. YrnepoaucTbie CTalH.
Knaccugukaryst yriepogucThbIX CTasel, IPHHLMIIBI
MapKHpOBKH. 2.5. Ob1ne cBeJleHHs KJIacCU(UKaLust
BH/IOB TepMUUeCKoii 06paboTkH. 2.6. Pa3oBbie
TpeBpallleHyst B CIIIaBaX JKeJ1e30-YI/Iepoy,.
TpeBpareHust py HarpeBe (eppUTHO-KapOUIHOM
CTPYKTYPbI B aycTeHUT. PocT 3epHa aycTeHura. 2.7.
TTpeBpalljeHre epeox/IaK/ eHHOro ayCTeHUTa B
(eppHUTHO-LieMeHTHTHbIe CTPYKTYPbI. [JuarpaMma
M30TePMUYECKOr0 pacriazia nepeox/1ax/jeHHOro
aycrenura. IlepnuTHoe npeBpaiijenue. 2.8.
MapTeHCUTHOe TpeBpallieHHe 1 ero 0Co6eHHOCTH.
MapTeHcuT, ero CTpoeHue, cBoiicTBa. 2.9.
TpomexxyTouHoe (GeitHuTHOE) npeBparyeHye. 2.10.
TTpeBpalljeHust IPY HarpeBe 3aKajleHHOH Ha
MAapTeHCUT cTaau (OTIYCK MapTeHCHTA).

24
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20
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Paspesn 3. TexHO/IOrHs TEPMHUYECKOH 06paGoOTKH
cray. TexHOIOrHH MOBEePXHOCTHOTO YIPOYHEeHHSsI
cramu. 3.1 OTKur, ero BU/bl ¥ Ha3HaueHHe. 3.2.
3akasika cTanu. Pexxumel 3akanku. Cpe/ibl Harpesa U
OXJIXK/eHHsl TIPY 3aKasike cTanu. Buzpl 3akanku. 3.3.
Otnyck cramu. Bugps! 1 HasHaueHue oTmycka. 3.4.
TepmomexaHnueckast 06paboTka cramm. 3.5.
TToBepXHOCTHas! 3aKasiKa cTanu. JlasepHas U
1a3MeHHas 3aKanka. 3.6. XUMUKo-TepMUvecKas
06paboTKa CcTa/mu: LieMeHTaLys, a30THPOBaHHe,
HMOHHOe a30THpoBaHue. 3.7. TeXHOIOry HaHeCeHUs.
TOHKOTI/IEHOUHBIX MOKPBITHHA. HUTPOLIeMEeHTaLus,
Jla3epHast XMMUKO-TepMUUecKast 06paboTka.
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Pa3pgen 4. Teopus nerup Jlerup e
cranu. 4.1. Jlerupytolye 3/1eMeHTbI B CTa/, UX
B/IMsSIHYE Ha NpeBpalljeHHs ¥ CBOMCTBA CTa/U.
Knaccugukanys 1erupoBaHHbIX cTasei. [IpUHLHIIBI
MapKHpOBKH. 4.2. KOHCTPYKIMOHHbIe cTanu. Obiwast
XapaKTeprCTHKA. CTPOUTe/bHbIe CTA/H.
MallHOCTPOUTe IbHbIE LjeMeHTyeMble U
y/lyulaeMble CTaji. BbICOKONpPOUHbIe CTau.
TTpy>xuHHble cTany. II1apyKONOAINITHUKOBbIE CTa/u.
TexHOMOrUM yIIPOYHeHHs, CBOMCTBA U Ha3HAUeHHe.
W3HococToiikue ctanu. 4.3. IHCTpyMeHTa/bHble
cTanu u criaBbl. COCTas, TEXHONIOTMH YPOYHEHHUs],
cBoMcTBa. Pexxylijast kepamuka. JIuteliHele ctanu. 4.4.
Kopposus meTannos. Koppo3roHHOCTOKuHe U
OKa/IMHOCTOMKHe CTa/u.
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Paspen 5. IiBeTHBIe MeTa/UIbI ¥ CIIABBI.

Hemera/uimueckue Marepuassl. 5.1. 0630p
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Ha OCHOBe a/IIOMHMHUs1, MarHUsl, MeJy, LIMHKA U
Thrana. Obnacty ux npumMeHeHust 5.2. O6wiast

OcoGeHHOCTH CTPOEHUs], CTPYKTYPBbI, CBOCTB.

MeTa/JTMYeCKre CTeKsa.

q)yHKLlMOHaJ'lLHLIX ¥ MeXaHUUeCKUX CBOMCTB CIJIaBOB

XapaKTepUCTUKA MaTepuasioB Ha OCHOBE IT0JIMMEPOB.

Crekno: HeopraHnu4yeckoe U OpraHu4yeckoe, CUTabl,

Bcero 3a 3 cemecTp

108 51 34 17 57 100 100 100 100

100

Bcero no gucnuninHe

108 51 34 17 57 100 100 100 100

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Oo0nem
No Homep 1 HaumeHOBaHUe ’
Tema /1a00paTOPHOro MPaKTHKyMa aya.
n/n pa3jena JUCIUNIUHBI
4acoB
. 1. OnipeziesieHle MexaHWUYeCKUX CBOMCTB MaTepUasioB.
Pazpen 1. CTpoeHue u cBOMCTBa
Metozp! onpeziesieHust TBepAOCTU. 2. Biusinue
1 |MeTtannoB u criiaBoB. CTpoeHue N . 3
CLUIABOR TIacTU4Yeckol e opMaliii Ha CTPYKTYPY M CBOMCTBA
MaTepuasioB. Bo3Bpar u pekpucTanmsanys
Pasgen 2. JKenesoymiepoguctsle| 1. MI3yueHue MUKPOCTPYKTYPbI META/LJIOB U CIIJIABOB 2.
2  |crnaBel. TepMuueckast W3yueHue CTPYKTYpHI YIJIEPOJUCTHIX CTa/iel U BIUSHUS 4
06paboTka cTasnm. yIJiepofia Ha UX CBOMCTBA
Paspen 3. Texnosnmorus
3 TepMUUeCKol 00paboTKu cranu. | 1. ByusiHue pa3nuuHbIX BUJOB TePMUYeCKO 00paboTKu Ha 4
TexHOMOrMY MOBEPXHOCTHOTO  (CBOMCTBA CTaU. 2. 3aKanka U OTIYCK CTalu
YIPOYHeHHsI CTaslu.
Paspen 4. Teopus nerupoBanusl. . .
4 JTerMpOBaHHbIe CTAH 1. VI3yueHue CTPYKTYpbl ¥ CBOKCTB JIETMPOBAHHBIX CTajen 3
Paspen 5. LIBeTHEIR MeTaLI 1 1. VI3yueHue CTPYKTYpPbl, TEXHOJIOTHUY YIIPOYHEHUS U
5 |conaeel. HemeTtaninueckue Y PYKTYDBL, yrip 3
CBOMCTB TUTAHOBBIX CIIJIABOB
MaTepuasbl.
Bcero 3a 3 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne |Homep u HaumeHOBaHMe pasjesa Oo0bem,
Copep)xaHue yueOHOro 3aiaHus
n/n AUCLIMIINHBI 4acoB
. 1. TToaroroeka K Jiekiuu 2. [TogrotoBka K 1abopaTopHoi
Pazpen 1. CTpoeHue u CBOMCTBa
paboTe 3. BhINoHeHWEe pacyeToB, CXeM, JUarpamM,
1 |metannos u crinaBos. CTpoeHue Y 12
CLUIABOR rpaduikoB 4. OdopmiieHre oTueTa 1o J1abopaTopHOM
) pabore
1. TToaroroBka K Jjiekijuu 2. [TogroroBka K 1abopaTopHoi
Pazpen 2. XKene3oyriepogucteie
paboTe 3. BhINoHEHWE PAaCUeTOB, CXeM, IMarPaMM,
2 |cruiaBel. TepMudeckasi o6paboTKa e 12
A rpadukoB 4. OdopmiieHre oTueTa 1o J1abopaTopHOM
' pabore
Paspen 3. Texnosnorus 1. TToaroToBKa K jekiuu 2. IToAroToBKa K 1abopaTopHOM
3 TepMHUeCKOW 00paboTKU CTaIu. paboTte 3. BbINo/iHEeHYe pacueToB, CXeM, JUarpaMM, 12
TexHO0rMK MOBEPXHOCTHOTO rpadukoB 4. OdopmiieHre oTueTa 1o 1abopaTopHO
YIPOYHeHHsI CTaslu. pabore
1. TToaroToBKa K jekiuu 2. IToAroToBKa K 1abopaTopHOi
4 Pazpen 4. Teopus nerupoBanusl. pabore 3. BrirosHeHWe pacueToB, CXeM, AWarpamm, 12
JlerupoBaHHbIe CTaH. rpadukoB 4. OdopmiieHre oTueTa 1o 1abopaTopHO
pabore
1. TToaroToBka K Jyiekijuu 2. IToAroToBKa K J1abopaTopHOM
Paspgen 5. LIBeTHBIE MeTaIbI U
pabote 3. BbIro/iHEHWE PACUeTOB, CXEM, AWArpamMM,
5 |conasel. Hemerammueckue . 9
- rpadukoB 4. OdopmiieHre oTueTa To 1abopaTopHO
) pabore
Bcero 3a 3 cemectp 57




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJAEJ/IN CEMECTPA
12 3 4/5/ 6 7 8/9/10 11|12 13 14|15/ 16 | 17
3 Otu. no JIP AP | Otu. o JIP P Otu. no JIP AP | 3au.

YcoBHBIE 0003HAUEHUS:
e [IP — aparHOCTHUECKasi paboTa;
e Ortu. 1o JIP — otuer o JIP;
e 33U, — 33qUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYJEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:
e MArHOCTUYECKas paboTa;
e oruet o JIP.

HPOME)KyTO‘lHaH dTTecTalus IIpOBOAUTCA B (l)OpMaXZ
¢ 34dyeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. b. Ap3samacos, A. A. UepenaxuH. . Marepuanosesenue. M.: Akagemus, 2013, 30 3k3.
2.T. A. BopobOnéga, E. E. CknagHoBa, FO. A. Tletpenko. . Matepuanosenenue. CI16.6I'TY "BOEHMEX"
uM. [I. ®. YcruHoga, 2020, 136 3k3.

5.2. [ononHuTe/bHAas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.
5.3. [lepuoguueckue U3gaHust:

1. Jedopmauys u pa3pylueHre MaTeprasos;
2. MetannoBezieHe U TepMHUUecKasi 00paboTKa MeTasioB.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;

2. http://library.voenmeh.ru/jirbis2 — ®yHgamenrtanbHas 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YcTrHOBa;

3. https://urait.ru — I'maBHast — O6pa3oBaresnbHas ruiat¢opma FOpaiit. 17151 By30B U CCY30B..

CoBpeMeHHbIe TPOQecCHOHABHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast siekTpoHHast 6ubnoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHGbOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryaupoBaHus: HopMel, ipaBuia, CTaHAApThI
PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;

3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.

5.5. TIporpamMMHOe obecrieueHue:;

1. Mathcad Education - University Edition Term;
2. Mathcad Prime 3.1;

3. Matlab 2015a SP1;

4, Microsoft Office;

5. KOMITAC-3D V17;

6. DjVuReader.

5.6. H(dopmalioHHbIe TeXHOJIOTUH:

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

. ITpoexTop;

. Konnexiyu nwmmdoB gedopMupyeMbIx cTajiel U CIijlaBoB;

. Mukpo-tBepaomep [IMT-3;

. [TpuGop /17151 OLIEHKH TBEPAOCTU OTJIUBOK C UCIIO/Ih30BaHUEM Y/TBTPA3BYKa;

. CTeH/i Ha OCHOBe MO/Ie/iel [/ist OT/IMBOK U OT/IMBOK, TIOTYUYeHHBIX 10 TEXHOJIOTHYEeCKUM TIPOoIieccaM
JINTEHOTO TIPOU3BO/ICTBA;

. CTeH/IbI 110 TEXHOJIOTHH TTOPOLIKOBOM METa//TyPriy ¥ TEXHO/IOTMU TIPOU3BO/CTBA CI/IaBOB;

. Teepzmomeps! PokBesnia;

. Mathcad Education - University Edition Term;
9. Mathcad Prime 3.1;

10. Matlab 2015a SP1;

11. Microsoft Office;

12. KOMITAC-3D V17;

13. DjVuReader.

U WN -

[ceBN o)

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHAIlEHHOe KOMIIBIOTEPOM C JJOCTYIIoM B VIHTepHerT;
2. pabourie MecTa CTyA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
J1A paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.

11



ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJ/IOBEJEHUE

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa MATEPUAJTIOBEJAEHUE sensieTcs AUCIUIVIMHON 00sA3aTelbHOM 4dacTH 0/10ka 1
MporpaMMbl NOATOTOBKY Mo HanpasieHusm: 24.05.01 ITpoekTrpoBaHre, NPOM3BO/CTBO U KCI/IyaTalusi pakeT
U PaKeTHO-KOCMUUeCKHUX KomriekcoB, 24.05.01 TIpoektupoBaHue, MPOM3BO/JCTBO U 3KCILIyaTalldsl pakeT U
pakeTHO-KOCMHUUeCKuX KoMIuiekcoB, 24.05.01 IlpoekThpoBaHue, MPOM3BOACTBO M 3KCILIyaTalUsi pakeT U
pakeTHO-KOCMHUUeCKuX KoMmruiekcos, 24.05.01 IIpoektupoBaHue, NPOM3BOACTBO U 3KCIUIyaTalUss pakeT U
PaKeTHO-KOCMHUYeCKHUX KOMILIeKCcoB. JlucuuiuinHa peanm3syercsi Ha (akynbTere A PakeTHO-KOCMUUeCKO#
texHuky BI'TY "BOEHMEX" um. I.®. YctunoBa kadegpoit A2 TEXHOJIOI'MMMY KOHCTPYKLIMOHHBIX
MATEPHAJIOB 1 ITPOM3BOICTBA PAKETHO-KOCMMWYECKOM TEXHUKMN.

MOucuunivza HalesieHa Ha GOPMUPOBaHUE KOMNEemeHYuli:
ITICK-07 (24.05.01)crioco6HOCTs pa3pabaTbiBaThb W BHEAPSTh B TIPOU3BOJCTBO HOBBIE KOHCTPYKI[MOHHBIE
MaTepuasbl U TeXHOJIOTHMUeCKHe TIPoLiecchl;
OITK-1 (24.05.01)criocobHOCTh TIPUMEHSTh €CTECTBEHHOHAyUHble U OOIeMH)KEHEPHBIE 3HAHWS, METObI
MaTemMaTU4YeCcKoro aHaav3a M MOJeIUpPOBaHMs, TEOPEeTUYECKOr0 U SKCIIepUMEHTAbHOr0 WCC/Ael0BaHUS [
pellieHNs MH)KeHePHBIX 3a7iad ITpodeCCUOHATBHOU JeSITeTbHOCTH;
OTIK-1 (24.05.01)crioco6HOCTh TIPUMEHSITH eCTeCTBeHHOHAyYHble U OOILeMH)KeHepHble 3HaHUS, METOZbI
MaTeMaTUuyeCcKoro aHaju3a W MOJe/NMPOBaHUs, TeOPeTUUeCKOr0 W 3KCIEepPUMEHTaSbHOr0 WCC/e0BaHUs i/
pellieHUs MH)XeHePHBIX 3a7iau IpodeCcCOHaNIbHON JiesTeTbHOCTH;
OITK-1 (24.05.01)criocobHOCTh TIPUMEHSTh €CTECTBEHHOHAyUHble U OOI[eMH)KEHEPHBIE 3HAHWS, METOZbI
MaTemMaTU4yeCcKoro aHaav3a M MOJeIUpOBaHMs, TEOPEeTUYECKOr0 U SKCIIepUMEHTA/bHOr0 WCC/Ae0BaHUS [/
pellieHNs MH)KeHePHBIX 3a71ad ITpodheCCUOHATBHOM JesITeTbHOCTH;
OIIK-7 (24.05.01)criocobHOCTE KPUTUYECKM W CUCTEMHO aHaJM3UpOBaTh AOCTIKEHHS PAKeTOCTPOEHHUs U
KOCMOHABTHKH, CIIOCOOBI MX MPUMeHeHHsI B TPOQ)eCCHOHAIEHOM KOHTEKCTe.

CoaepkaHve AUCLMIIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C C H3yuyeHHWEM CTPYKTYphbl U CBOMCTB
MaTeprasos.

[TporpamMmoii JUCHUITIMHLI TTPelyCMOTPEHBI CJle/IyIOIIie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYJEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE NHTEPBAJIbI B
cnemyronux dhopMax:
e HMArHOCTUYECKas pabora;
e oruetT o JIP.

HPOMe)KyTO‘lHaH dTTecTalus IIpOBOJUTCA B (l)OpMElXZ
® 3adyeT.

OO01jast  TPy/I0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMol AWUCIUTUTHHBI
TpelyCMOTPEHBI JIEKIIMOHHBIE 3aHsATHA (34 4.), 1abopaTtopHbIi npakTUKyM (17 4.), camocTtosTenbHasi pabora
cryzaenra (57 4).
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K paboueii np

IIpunoxenue 2
orpamMme JUCLHILTHHBI

MATEPHUAJIOBEJEHWE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHue padoThI

PexkoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,

yac.

Pamen 1. CTPOEHHE M CBOVCTBA METAJ/IJIOB U CIIJIAaBOB. CTPOEHI/IE CI1/1IaBOB.

1. Tlogroroeka K ynekuuu 2. [Toaroroska K
yabopaTtopHoii pabore 3. BrinosHeHNEe pacyeToB,

I'. A. Bopobbéga, E. E. CknagHoga, FO. A.
[TeTpenko. . MaTepuanoBefeHue:
CII6.BI'TY "BOEHMEX" um. 1I. ®.

nabopaTopHOM pabore 3. BhIMoiHeHNE pacyeToB,

13

YctuHOoBa, 2020 (1,2) 12
CXCM, AMarpanivl, rpaq)meB 4. Oopwrerue B. b. Apsamacos, A. A. UepenaxuH. .
oTuera o naboparopHoii pagore Marepuanoseznenue: M.: Akagemus, 2013
(12)
Wroro no pasgeny 1 12
Pazpen 2. JKene3oyriiepopuctsie cijiaBbl. TepMuyeckas 06padoTka craam.
B. b. Apsamacos, A. A. UepenaxuH. .
1. Tlogroroeka Kk nekuuu 2. [Toaroroska K Marep HaHOBeAeHH(e?; 1‘\3 Axapews, 2013
yabopaTtopHoii pabore 3. BrinosHeHNEe pacyueToB, I A. BopoGbésa, E. ,’E CxnagHosa, 0. A. 12
CXEM, AMarpanvl, rpaqpmfma 4. Oopwrerue ITerpenko. .’MaTepI/IaJIOBeAEHI’/IeZ
oTuyeTa 1o J1abopaTtopHoi paboTe CIT6.5ITY "BOEHMEX" nm. J1. .
YctuHoBa, 2020 (3,4)
Wroro no pasgeny 2 12
Pazgen 3. TexHoiorusi TepMUYECKOH 00padoTKy cTaiu. TeXxHOI0rMU MOBePXHOCTHOTO YIIPOYHEHHS
CTa/Im.
B. b. Ap3amacos, A. A. YepenaxuH. .
1. IToaroToBka K sekiuu 2. [ToAroToBKa K Marep HaﬂOBeﬂeHH(e!; 16\3/; Axapemus, 2013
yabopaTopHOi pabore 3. BhIMoiHeHNE pacyeToB, I A. BopoGuésa, E E Cknagosa, TO. A 12
CXEM, AUaTpaMM, rpacmeOB 4. Ofopmnervie ' heTPEHKO. .,ME;lTe.pI/IaJIOBe,ELEHI,/Ie: o
oTyeTa 110 J1abopaTopHoii paboTte CIT6.5ITY "BOEHMEX" nm. J1. .
YctuHoBa, 2020 (5,6)
Wrtoro no pa3geny 3 12
Pa3pen 4. Teopus nerupoBanus. /lerupoBaHHbIe CTaId.
B. b. Ap3amacos, A. A. YepenaxuH. .
1. TTogroroBka Kk nekyuu 2. [ToaroroBka K MaTepHaﬂOBe'quHg lg/; Axapemus, 2013
yabopaTopHOi pabore 3. BrInoiHeHNEe pacyueToB, I A. BopoGuésa, F iE Cknagosa, FO. A 12
CXEM, AuaTpamM, rpa(bmfos 4. Ofopmnervie ' hETPEHKO. .’ME.ITe'pI/IaJIOBe,ZLEHI,/Ie: o
oTuyeTa 110 J1abopaTopHoii paboTte CIT6.5ITY "BOEHMEX" nm. ]I, .
YctuHoBa, 2020 (7,8)
Urtoro no paspeny 4 12
Paspen 5. IlBeTHbIe MeTa/Ibl M ciIaBbl. Hemeraninyeckue Marepuassl.
1. IToaroToBka K sekijuu 2. [ToAroToBKa K B. b. Ap3amacos, A. A. YepenaxuH. . 9

MarepuanoBesnenue: M.: Akagemus, 2013




cxeMm, anarpamm, rpadrkos 4. OdopmiieHue
oTueTa 1o j1abopaTopHoii pabore

(9,10)

I. A. BopobnéRa, E. E. CknazHoBa, FO. A.
IMetpenko. . MarepuasioBeieHHe:
CII6.BI'TY "BOEHMEX" um. 1. ®.
Yctunoga, 2020 (9,10)

Wroro no pa3geny 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora
e otuer 1o JIP;
* 3auerT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

Ortuer no JIP

Oryer 1o s1abopaTopHoii paboTe npe/CTaB/IseTCs B [IeYaTHOM MJIH B 27IEKTPOHHOM (I10 KOPIIOPaTUBHOMN
nioute) hopmare, ipeyCMOTPEHHOM 111a0JI0HOM OTYeTa 110 labopaTopHoOii pabore. 3aiyTa OTYeTa IPOXOAUT B
bopme foKIaza CTyAeHTa 110 BHITIOIHEHHOM paboTe 1 OTBETOB Ha BOMPOCHI TIPeTofiaBaTerIs.
B cyuae ecsii otuet o)opMIIeH B COOTBETCTBHH C TIPeAbSIB/IsIEMbIMUA TPeOOBaHUSIMU U CTYZIEHT OTBeYaeT Ha
TMOCTaB/IEHHbIE BOTIPOCHI, TIPero/iaBaresib MPUHUMAET 1abopaTopHyto paboTy.
OTyeT He MOXKET ObITh IPUHSAT U MOAJIEXKUT JOPabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3ZesioB,
* OTCYTCTBUSI He0OX0AMMOTO rpadyecKkoro Mareprarna,
* HEKOPPEKTHOM 00pabOTKH pe3y/bTaToB U3MePEeHHH

3auet

OO6yuaroIuiicss UMeeT MPaBo Ha Mo/yueHHe MUHUMAa/IbHOH MOJI0KUTE/TbHOM OL[eHKH TP YCIOBUU
YCIIEIITHOTO MPOXOXKEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU paboThI B
COOTBETCTBUH C TpadmKoM pa3zena 4.
3aueT MpOCTaB/IAeTCs TIPH YCJIOBUH CZlaul BCeX 1ab0paTopHBIX paboT
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. Ctpoenue u
3 |CBOHCTBA METAIOBH| ,, | 1) | g 3 12 20 20 20 20 20 OtueT 1o
cnyiaBoB. CTpoeHue JIP
CIIJIaBOB.
Pazpgen 2.
Kese3oyriepogucroie
3 |cnmaee. 24|12 8| 4 | 12 | 20 | 20 | 20 | 20 | 20 OT'J*;’IT, o
Tepmuueckas
o0paboTka cranm.
Pa3gen 3.
Texnonorus
TepMUUYeCcKoHn OTueT Mo
3 |o0paboTKM cTanm. 24 |12 | 8 4 12 20 20 20 20 20 TP
Texnosmoruu
MOBEPXHOCTHOI'0
YNIPOUHEHUSs CTaJIH.
Pazgen 4. Teopusn
3 |/lerMpopanmi. 2109 6| 3 | 12| 20| 20 20| 20 | 20 ©Oréermo
JlernpoBaHHbIe JIP
CcTaiu.
Pa3pen 5. IlBeTHbIC
3 |METa/UIbI M CIVIABBL. | 4o | o | 4 3 9 20 20 20 20 20 Otuet 1o
Hemetaninueckue JIP
MarepHasbl.
Bcero 3a 3 cemecTp 108| 51 | 34 | 17 57 100 | 100 | 100 | 100 | 100
Bcero no agucuunInHe 108| 51 | 34 | 17 57 100 | 100 | 100 | 100 | 100
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