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1. lenp H3ydeHUs: TUCHMILIHHBI
Llenp oOydeHus mo mporpamme — IOATOTOBKA CIIEIMAIMCTOB-UCCIIENOBATENEH BhICLIEH

KBaTM(PUKALIAH JIJIsI

HAY4YHO-HCCJIEI0BATE/IbCKOM /IeATEeIbHOCTH B cdepe HayKd, TEXHUKH, TEXHOJOTHH U
TNIeJITarOTUKH, OXBATBIBAIOIIEH COBOKYITHOCTD 3314, pellacMbIX 110 HalpaBJIEHHOCTHIO TenioBbIe
U 3JIEKTPOPAKETHBIE JIBUTATEIH U YJHEPIeTHYECKUE YCTAHOBKH JIETATEJILHBIX allllapaToB;

NpEeNnoAaBaTeJbCKOH  JeATEeJIbHOCTH 10 00pa3oBaTeIbHBIM  IIPOTPAMMaM  BBICIIETO
oOpa3zoBaHws.

2. 3agaud JUCUUILIUHDBI

Pa3BUTh CIOCOOHOCTH NPOBOJUTH HAay4yHbIE HCCIICAOBAHUS 10 OTACIBHBIM pa3jeiiaMm
(3amaHMsIM) Hay4yHOW pabOThI B KAyeCcTBE OTBETCTBEHHOrO HCIOJHUTENS MM COBMECTHO C
HAy4HBIM PYKOBOJHUTEIIEM

copMHpOBaTHE TOTOBHOCTh K MPOBEACHUIO (YyHIAMEHTAILHBIE MCCIIEI0BAHHA B 00JIaCTH
TEOPUH NIPe0OPa3OBaHMs PA3JIMUHBIX BUJOB SJHEPIUU B MEXAHHYECKYIO SHEPTUIO HAMPABJIEHHOIO
NOCTYMaTeJbHOr0  JBHM)KEHHMs  paboyero  Tejma  JBUTaTelied,  a’po-,  IJIa3Mo- U
TEPMOTAa30JHHAMUKH, CHCTEM KOHTPOJIS M YIPAaBIEHUS KauyecTBOM pabouero mporecca,
JUArHOCTUKH MaTEPHAIIbHOM YaCTH aBUALIMOHHON U PAKETHO-KOCMUYECKOW TEXHUKH,

3. MecTo NMCHHMILNIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMBbl ACIIMPAHTYPbI

JlucuunianHa OTHOCHTCS K  0a30BbIM  JUCHMIUIMHAM [POTPAMMBI  aCIIUPAHTYPEI,
00s3aTENILHBIM JUISl OCBOSHHUS 00YYAIOLIMMCS HE3aBUCUMO OT MHAMBHIYaIbHON HAIIPABIEHHOCTH
BBIIYCKHOM KBaJIM(UKAIIMOHHOM paboThl, KOTOPYIO OH OCBAaHBAET.

TpynoémkocTs OCBOEHMS AMCHMIUIMHBI COCTABISET 3 3auéTHBIX eauHuIl (3.€.) mim 108
aKaJIeMHYECKUX Yaca, IPoLecc OCBOEHUs BKItoyaeT 40 4acoB ayIMTOPHBIX 3aHATHH U 54 yacoB
CaMOCTOSATEIbHOM padoThl, 14 4acoB KOHTPOJIS.

4. TpeOoBaHHusl K pe3yJIbTaTaM 0CBOEHHS TUCHHUTIIHHbI
B pesyibTaTe H3y4eHUsl AMCHHILINHBI ACHUPAHT J0JIKEH:

3HaTh:

- METOABl TEPMOra30JMHAMHYECKOIO0 MOJAEIMPOBAHUS AaBHAIMOHHBIX M PaKETHBIX
JBHTATENICH U METOJIbI MOAEIHUPOBAHUS UX KU3ZHEHHOTO [IUKJIA M SHEPTETHYECKUX YCTAHOBOK;

- METO/IbI OLIEHKH KaJIOPHYECKUX CBOMCTB TBEPBIX, HUIKUX U ra3000pa3HbIX BEIIECTB;

- OCHOBHBIE MOJIEJIM 3HEProodecnedyeHus: BHyTpUKaMepHOW HEYCTOHYMBOCTH IPOLIECCOB
kamepax PJ[; ycioBus  ycTOHYMBOCTH  paBHOBECHs TI'OMOT€HHBIX M MHOrO()asHBIX
TEPMOJAMHAMUUYECKHUX CUCTEM;

- OCHOBBI XMMHYECKON TEPMOIMHAMHUKH;

- OCHOBHBIE BOIIPOCHI TEPMOJIMHAMUKU HEOOPATUMBIX ITPOILIECCOB;



- MarCMarHYeCcKoe  OMHCAaHWE MIpoueccoB  MubQy3uM ©  MeTOABl  pelleHHs
COOTBETCTBYIOIINX KPACBBIX 3a/1a4 Ha OCHOBE JIMHEHHOW U HETMHEHHOM Mo1eny;

- MaTeMaTHYECKOE MOoJenupoBaHKe MM y3HOHHBIX IPOIECCOB NPU HAIMYHHU ¢busuko-
XUMHUYECKUX NIEPEXOJIOB;

- KOHICUTYaJbHBIC ~MOJEIM INpPEACTABICHHA O MeXaHuU3Max (OpPMHUPOBAHHUS
SJIEKTPOPU3UYECKHX OTOOpaKeHHil Ha Pa3sHBIX CTaIMsX pealu3alud pabouyero mporecca B
kamepax PJI;

- MEXaHM3MBI, 000CHOBBIBAIOIIINE UH()OPMATHBHYIO U JHarHOCTHYECKYIO
CONEPIKATEIBHOCTE 3JIEKTPOGU3HYECKOH HH(POpMALHH, oToOpaaromeil pabouuii mpomnecc B
Kamepax PJI;

- CIOCOOBI HCIIONB30BAHMS PETMCTPUPYEMOH 30HIOBBIMH H3MEPEHHSMH HA CTAIHH
ucredenus TIC B motoke 3a cpesom comma orofpaxkaiomed Impomecc B Kamepe
3IEKTPOYHU3HIECKON HHYOPMALMH, B HENIAX JHATHOCTHKH

Ymern:

- BBINOJTHATH TEPMOra30JHHAMHYECKOE MOIEIMPOBAHKE aBUAMOHHBIX I T]]

- HCIOJB30BaTh 3aKOHOMEPHOCTH PpAaBHOBECHS M YCTOWYMBOCTH IIpH  aHAIM3e
UCCIIEyEMOT0 TIpoIiecca;

- YCTaHaBIMBATh 3aBUCHMMOCTH M 3aKOHOMEPHOCTH TEPMHYECKHX H KalOPHYECKHX
CBOHCTB MCIIOJIb3yEMBIX B 9KCIIEPUMEHTAX BELIECTB;

- hopMHpoBaTh KpaeByro 3anady s (G dy3HOHHOTO nporecca;

- IIPOBOJIMTL MATEMATHIECKOE MOIETTUPOBaHKEe QU ((PyY3HOHHBIX IPOLECCOB IPH HATHYHH
(GU3MKO-XHMHYECKUX NTEPEXOIOB;

Baagers:

- MIPEJICTAaBICHUSIMHE 00 OCHOBHBIX MEXaHH3MAaX SHEPIOIO/ITHTKH BHyTpHKaMepHoii BU-
HEYCTOHYHMBOCTH MPOLECCOB B KAMEPaX PAKETHBIX IBHIATEIIEN;

HaBbIKAMH MOJICIMPOBAHUSA JKU3HEHHOTO LMK/IA aBUALIMOHHBIX M PAKETHBIX JBUTATElNeH,
a TaKXXe€ YHEPreTUYECKUX YCTaHOBOK;

- HaBbIKAMHM ONPENCJIEHUS] YCIIOBHM yCTOMYMBOCTH pPAaBHOBECHS T'OMOTEHHBIX W
T€TEPUYCCKUX TEPMOJIMHAMUYECKUX CHCTEM;

- HaBbIKaMK OITPE/CNICHUS] TCPMUYECKUX U KAIOPUMETYECKUX CBOMCTB TBEPABIX, JKHIKHX
¥ ra3000pa3HbIX BEIECTB;

- HABBIKAMHM MaTeMaTH4Y€CKOIO OIMCAHUS MPOUECCOB AU(GDY3UH, METOAAMH pEIIeHHUs
COOTBETCTBYIOIINX KpAcBbIX 3a7a4 Ha OCHOBE JIMHEHHOM M HENMHEWHOM MOMENH; a Takke
MaTEeMaTH4eCKOr0  MOJAENMPOBaHUS IU(GY3HOHHBIX IPOLECCOB NPHU  HATHYHH ¢busuko-
XUMHYECKUX NIEPEXOJIOB.

S. O6bem u BUJ y4eGHON paboThI

CemecTtpsl (ykazaHue
Buas! yuebHOM paboTe Tpynoemkocts (dackr) Rt
9acoB I10 CEMECTPaM)

AyIMTOpHBIE 3aHATHS (BCETO) 108 7




B Ttom uucie:
Jlexumn 40 7
[TpakTuueckue 3aHATHS 14 7
CamocrosTenbHas paboTta (BCero) 54 7
®opMBbI aTTECTAIMH 110 TUCIUILIMHE

9K3aMEH 7
(3auer, IK3aMEH)

Yacsl SET
OO6mas Tpy10€MKOCTb JUCLMIIIMHEI 7
108 7

6. ConepxkaHue THCHHILIHHBI

6.1. Conep:xanue pazjesa IUCHHILIHHBI

ConepxcaHHe JUCIUITIIHHBI

OCHOBHOE CoJIep)KaHue paszzerna

1 IIpouecc ropenus
XUMHUYECKUX PAKETHBIX
TOIUIMB M METOJIBI €r0
UCCJICI0BAHMUS:

OO11ast XapaKTepUCTHKA ITpoliecca FTOPEHMs U €r0 BIIMSHUE Ha
Ka4eCTBO PaKETHOI'O JBUIATEIs;

AnrmapaT paBHOBECHOH TEPMOJMHAMUKH KaK HHCTPYMEHT
OIpe/Ie/ICHUs] XapaKTePUCTUK IIPOYKTOB CrOpaHHsl TOIUINBA,
OCHOBHBIE MOJIOXKEHUS] HEPAaBHOBECHOM TEPMOIHHAMHUKH;
WupopmaninoHHoe o0ecrieueHue MOIEIMPOBaHHUs ITpoLecca
TOpEHUS;

[TpuHIHUIIBI CO31aHUsE (POPMATBHBIX MATEMAaTHYECKUX MOJIETICH;
Pa3paboTka MaTeMaTH4eCKUX MOJIeJIEH, 0a3sUpyIOIIUXCs Ha
UCIIOJIB30BaHUH (PYHIaMEHTAIBHBIX 3aKOHOB COXPaHCHHUS.

2 TeopeTuyeckre OCHOBBI
CTPYKTYpHO-
napaMeTpu4yecKoin
ONTHMHU3AIUH

3.1 MeT0/1010THUsI CACTEMHOT'O aHAJIM3a U IIPOEKTHPOBAHHUS
9HEProJIBUraTeIbHbIX CHCTEM KOCMHUYECKHX aIllapaToB;

3.2 MaTtemMaTH4YeCKHUEe METOIbl ONITUMHU3ALUHA CTPYKTYPHI X
apaMeTpPOB YHEPrOABUraTEIbHBIX YCTAHOBOK;

3.3. MaTemaTH4YeCKHe MOJEIHN U METOIbI ONITHMH3ALHU
CIHEIHAIM3UPOBAHHBIX SHEPrOBUraTENILHEIX CUCTEM;

3.4 MaremaTH4eCKHE MOJIEIN U METOIbI ONITUMH3AIUHN
YHUBEPCAIBHBIX SHEPrOABUIaTENbHEIX CHCTEM.

3 Dnektpodusnyeckue
OCHOBBI BHYTPUKaMEPHBIX
MPOIIECCOB PAKETHBIX
JIBUTATEJIEH

4.1 Pabouee Teso PJI - Hu3KkoTEMIIEpaTypHas Iia3ma,

4.2 Mexanusm GopMHPOBaHUS TEKTPOPUIUIECKIX
orobpaxenuii (DPO) BHyTpUKaMEPHBIX ITAPaAMETPUIECKUX
HECTallMOHAPHOCTEH;

4.3 JluratenbHasi 3JIEKTPU3aLMs,

4.5 ®opmuposanue DDO Ha cragun ucreyenus [1C B OIT:

4.6 adopmannoHHast ¥ AUarHOCTHYECKas COJIEPKATETbHOCT
500.




4.7 Ycnosust BuyrperHero JHeprerudeckoro PaBHoBecus
(YBOP). 3apsa0Bblid kKaHaAJ YIIPABICHUS COCTOSHUIMHU
MaTepHaIbHBIX CPEL;

4.8 DrexTpopU3KMKa BHYTPUKAMEPHBIX ITPOLIECCOB Kak Oa3oBast

OCHOBA JIsl U3bICKAHUS JONOJHUTEIbHBIX

4 OcHOBBI O€301IaCHOCTH U
pHCcKa IPH CO3/I1aHUU U
UCTIBITAHUSX PAKETHBIX
JIBUTaTeIei.

5.1 OmacHOCTH ¥ MacIITaObl aBapuil IIPU CTEHI0BOM OTPabOTKE
¥ UCTIBITAHUSIX JIBUraTes el OObIINX TAT;

5.2 MeTtoabl ¥ cocoObl CHI)KEHUS YIIepOOB IIPU HCIIBITAHUH
JBUraTesei OOJbIIUX THT;

5.3 Cuctembl 1 OOPTOBBIE CPE/ICTBA B COCTABE PAKETHOTO
JIBATATEJIS JUIS CHIDKEHUS MaclITaboB aBapuii M KaTacTpod mpu
CTEHIOBOM 0TpabOTKe nBUrareseit OOJbIINX TAT.

6.2. KonTpoJmmpyembie y4eOHbI€E 3J1€MEHTHI

Paznensr 3HaThb Y™MeTh Bnanets
JIACITMILTHHEI
1 IIpouecc ropeHusi | OCHOBBI XUMUYECKOU BBITIOJIHSATh HaBBIKAMHU
XUMHYECKHUX TEPMOJAMHAMHUKH; TePMOTa30JHHAMUYECKOE | OIPEAEICHHUS
PaKeTHBIX TOILJIMB U | OCHOBHBIE BOIIPOCHI MOJIETUPOBAHHE yCIIOBHH
METO/IbI €ro | TepMOJAMHAMUKHI aBHaluoHHBIX [ T]] yCTOHYHMBOCTHU
HCCIEIOBaHUS: HeOoOpaTHUMBIX MPOIIECCOB; paBHOBECHS
TOMOT'€HHBIX U
reTepHUeCcKuX
TEPMOJIUHAMHUYECKUX
CHCTEM;
2 TeopeTnyeckue | METOIbI MIPOBOJUTH HaBbIKaMH
OCHOBBI TEPMOTa30JUHAMHYECKOT0 | MaTeMaTH4eCcKoe MaTeMaTHYeCKOTo
CTPYKTYpPHO- MOJIeJTUPOBAHUS MOJICJIUPOBAHUE OIHUCaHUS
napaMeTpuuecKoin aBHAIIMOHHBIX U | 1upPy3MOHHBIX IIPOLIECCOB
ONTUMHM3ALUH PaKeTHBIX JBHTATeNied | | MPOIECCOB IPH HANMU4uM | Auddy3un,
METOJbI MOJIEIUPOBAHUS | PUBUKO-XUMUYECKUX METOJJaMH pelIeHUS
UX JKM3HEHHOIO IMKJA M | IEPEXOJI0B; COOTBETCTBYIOLIUX
SHEPreTHYEeCKUX KpaeBbIX 3ajgady Ha
YCTaHOBOK; OCHOBE JIMHEWHOU H
METOIbI OLICHKH HEJIMHEHHOH
KQJIOpUYECKUX  CBOMCTB MOJIEJIH; a TaKxke
TBEPABIX, JKAJKUX U MaTeMaTH4eCKOIo
razo00pa3HbIX BEIIECTB; MOJIETUPOBAHHUSI
T Py3UOHHBIX
IIPOIIECCOB npu
HaJWYUHd  (U3HKO-
XUMHYECKHX
MIEPEXO0JIOB.
3 KOHIIENITYaJbHblE | YCTaHABJIUBATD - HaBBIKAMH
DneKTpoU3UYECKUE | MOJENH MPEICTaBIECHUH O | 3aBUCHMOCTH U | onpeeneHust
OCHOBEI MeXaHu3Max 3aKOHOMEPHOCTHU TEPMUUYECKUX H
BHYTPHUKaMEPHBIX dbopMupoBaHUs TEPMHUUECKHUX U | KAJIOPUMETUYECKUX
IIPOIECCOB NEKTPOPU3NIECKUX KaJIOPUYECKUX CBOMCTB | CBOWCTB  TBEpIBIX,




PaKeTHBIX 0TOOp@XeHHH Ha pPa3HBIX | MCHOIb3YEMBIX B | XHJIKHX U
JBHUrareei CTaausIX peanu3altu | SKCIIEpUMEHTAX razo00pa3HbIX

paboudero mpomecca B | BEIIECTB; BEIIECTB;

Kamepax PJI;

MEXaHU3MBI,

000CHOBBIBaKOLIME

MH(OPMATHBHYIO U

JIMaTHOCTUYECKYIO

COJIEPKATETBHOCTh

JEKTPOPUZHUECKOM

HH(}OpMaIHH,

orobpakaromieir  pabouuii

npoiiecc B kamepax PJI;

CIIOCOOBI  MCIOJIb30BAHHUS

perucTpupyemMoi

30HI0OBBIMH

U3MEPEHUSIMU Ha CTaIWH

ucreyenus [IC B moroke

3a cpe3om coruia

oToOpaxaromei mpouece

B Kamepe

JIIEKTPOPHU3HYECKOIH

uHopMaIK, B LeNAX

JUArHOCTHKH

METO/IBI BBITIOJTHATH HaBbIKAMH
4 OCHOBEL TEPMOTa30/IMHAMUYECKOTO | TePMOra30AMHAMUYECKOe | MOIETHPOBAHUS
6E30MACHOCTH 1 MOJIETTUPOBAHUS MOJIE€JIMPOBaHHE XHU3HEHHOTO  IUKJIa
PHCKA IPH CO3IAHMH aBUAITMOHHBIX ) U | aBHauMoHHbIX ['T]] aBUAIIMOHHBIX u
7 POTIETT ABLE PakeTHBIX JBHTaTeled U PaKeTHBIX }
— METOIBl  MOJIEITUPOBAHUS JBUTATENIeH, a TaKKe
BHCATENCI. UX JKU3HEHHOTO LHUKJIA W SHEPreTHYECKUX

JHEPreTHYCCKUX YCTaHOBOK;

YCTaHOBOK;




6.3. Pazgesl AMCHMIIMEBI U BHABI 3aHATHHI

Ne nucnunmuHapHOTO Yackel 1o BUAaM 3aHSTHI Bcero:
MOJyJIs1/paziena Jlexiuu [TpakTHu. Cam. pabora
3aHSTHUS
1. IIponiecc ropenust XUMUIECKUX
PaKETHBIX TOIJIUB U METOJIBI €r0
UCCJIeIOBAHMUSI: 1 9 15 25
2. Teoperuyeckue OCHOBEI
CTPYKTYpHO-IIapaMeTPUUIECKOU
ONTUMU3ALUU 1 9 15 25
3. DnexTpopu3nYecKre OCHOBBI
BHYTPHUKAMEPHBIX ITPOIECCOB
pPaKEeTHBIX JBUTaTeen 1 9 12 22
4. OcHOBBI 6€30ITaCHOCTH M pUCKa
IIPY CO3JJaHUU U UCITBITAHUSIX
PaKETHBIX JBUIaTEJICH. 1 9 12 22
HUTOI'O 4 36 54 94

7. PecypcHoe obecnedeHue.

(KappoBeiii moTeHIMaAN, MaTepUHATbHO-TEXHUYECKOE
OCHallleHHe, 00pa30BaTeIbHbIE TEXHOIOTUH, POPMBI, METOBI B CIIOCOOBI O0YYCHHUS).
Kadenpa_A8 «JIBuratenn W SHEProyCTAaHOBKH JIETATEJBHBIX aNllapaToB»pacrioliaraet

KaZIpOBBIMH pECypcaMM, rapaHTHPYIOIIUMH KadyeCTBO IOJATOTOBKH acHHpaHTa [0 HAy4HOM

crerpanpHocTt 2.5.15  TemnoBsle,

QJICKTPOPAKETHLIC

JIeTaTeNIbHBIX anmnaparoB B cooTBeTcTBUU ¢ OI'T.

7.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
OOyueHue 1o IUCIUIUIMHE BEIETCS C IPUMEHEHHUEM METO/1a aKTUBHBIX JICKIUH (JIEKIIHsI-

THIIOTE3a, JIeKHI/ISI-III/ICKyCCI/ISI).

JABUTATCIIK U

SHEProyCTaHOBKHU

IIpu ocymecTBieHnH 00pa30BaTEILHOrO MpoIiecca MO JUCIUTUTHHE HCTIOIB3YOTCS
clieyromue HHGOpMaMOHHO-TeJICKOMMYHUKAIIMOHHBIE TEXHOJIOTHH:

1. OO6nauHble XpaHUIUIIA TAaHHBIX.
2. JloxanbHas ceTh yHUBEpCUTETA.
3. ['noGanbHas cerb HTEpHET

7.2. MaTepHa/IbHO-TeXHHYECKOE OCHAIIEHUE
Kabuner marepanpHOii yacTu Kadeapsl.

AymuTopHsi,  OCHalIEHHAas

KOMIIBIOTEP/HOYTOYK.

[IPE3CHTAlUOHHON

TEXHUKOH

7.3. IlepeyeHb JTHIIEH3UNOHHOTO MPOTPAMMHOIO 00ecreYeHust:

1. Microsoft Office.

2. JIna BBINOJHEHUS] NPAKTUYECKUX DPAOOT M CaMOCTOSITENIbHOM
CJIEAYIOIIUE ITPOrPaMMHBIE CUCTEMBI, YCTAHOBJIEHHBIE Ha IEPCOHAIIBHBIX KOMIIBIOTEPAX:

— CHUCTEMa aBTOMAaTU3UPOBAHHOIO NpoekTupoBanusi-CAD cucrema;

— cUCTeMa MHXXeHEepHOro aHainu3a KoHCTpykuuiti-CAE cucrema;

(mpoekTop,

9KpaH,

paboThl HEOOXOIUMBI




8. YueOHo-MeToAMUeCcKOEe 1 HHPOPMALIHOHHOE 00eciedeHne JHCIUIIHHbI
8.1. OcHoBHas 1uTEpaTypa

1 Accosckuii, Urops I'eopruesuy. @usnka ropeHus 1 BHyTpeHHsIs 6autucTuka [Tekcr]
: yuebHoe nocodue st By3oB / U. I'. AccoBckwii ; Poc. akan. Hayk, H-T xumud. Qusuku. - M. :
Hayxka, 2005. - 358 c. : mi., rpad. - O6 aBrope: Ha 06:1. - BubHOrp. B KOHIE IIIaB. - YKa3aTesb
o6o3Hau.: ¢. 17-19. - Ilpunoxenue: c. 348-349. - BriBoabl B KOHIIE IJIaB. - AHH., OIJI. Tapail.
pyc., anri. - JIONOJIHUT. TUTYJIBH. JTUCT Ha aHrl. s13. - ISBN 5-02-006395-9 (11 2k3.)

2 JloGpoBonbckui, Mcrucnas BrnagumupoBud. JKHIKOCTHBIE PaKETHBIE IBHIATENH.
Ocnosel npoektupoBanus [Tekcr] : yyeOnuk ast By3oB / M. B. Jlo6poBonbekuii ; pea. 1. A.
Sroguukos. - 3-e usa., gomn. - M. : U3n-Bo MI'TY um. H. D. Baymana, 2016. - 460 c. : rpad.,
cxembl, Tabi., got. - (TexHudeckas ¢usuka u sHepromMammHocTpoenue). - O6 aBTope: MOCIE.
C. 0011. - bubnnorp.: c. 447-449. - [Ipenmer. ykas.: c. 450-454. - TIpun.: ¢. 455-458. - ISBN 978-
5-7038-4145-7 (100 5k3.)

3 IlapameTpsl IPOSYKTOB CrOpaHHs B Kamepe M Ha Cpe3e COIUla PAKETHOTO JBUraTelIs
[Texct] : MeToauueckue ykazanus Kk saboparopHoit paGore / BI'TY "BOEHMEX" um. JI. .
YcrunoBa ; cocT. B. A. BaOyk. - U3x. 2-e, nepepab. u gom. - CII6. : [6. u.], 2007. - 18 c. : rpad.,
cxeMbl, Tabi. - bubmuorp.: ¢. 17 (139 sk3)

4 PoroB, Huxomait [I'puroppeBud. CmeceBble pakeTHBIE TBEPIBIE TOILIMBA.
Kommnonentsl. TpeGoBanus. CpoiictBa [Tekcr] : yue6Hoe mocobue ms By3os / H. I'. Poros, M.
A. Hmenko ; CII6 roc. texnomorud. wH-T (Texuud. yH-1). Kad. XUMHM M TEXHOJIOTUH
BBICOKOMOJEKYIJISApHBIX coeauHenuid. - CII6. : CII6GI'TU (TY), 2005. - 196 c. : un., tabdna. - O6
aBTOpax: B KOHIIE KH. - bubnuorp.: c. 193. - ISBN 5-98408-037-0 (35 2k3.)

5 Poros, Hukonaii I'puropreBud. ®@U3NKO-XMMUYECKHE CBONCTBA MOPOXOB U TBEPIBIX
pakeTHbIX TOILIMB [Tekcr] : yyeOHOe mocobue s By3oB / H. I'. Poros, 1O. A. I'pysnes ; CIIG
roc. texHonorud. MH-T (Texnuu. yH-T). Kad. XUMHUM U TEXHOJOrHH BBICOKOMOJIEKYIISPHBIX
coequnenuit. - CII0. : CIIGI'TU (TVY), 2005. - 200 c. : un., Tabn. - O6 aBropax: B KOHIIE KH. -
bubmmorp.: c. 197. - ISBN 5-98408-036-2 (35 3k3.)

6 Monenuposanue cucreM [Texcr] : yueOHuk s By3oB / C. W. JIBopenkwuii [u ap.]. -
M. : Axagemus, 2009. - 316 c. : rpad., cxempl, Taba. - (Beicmee mpodeccuoHambHOE
oOpa3oBanue. MammHoCTpoeHHE). - ABTOpPBI yKa3. Ha 000pOTe THUT. JIUCTA. - bubaumorp.: ¢. 313-
314. - bubnuorp. B moacrpod. mpuM. - KoHTp. Bompocsl: B KoHIE as. - ISBN 978-5-7695-
4737-9 (8 7x3.)

7 ArrerkoB, Anekcanap BramumupoBud. Metoabl ontummsanuu [Tekcr] : yueGHOe
nocobue [ By3oB] / A. B. Arretkos, B. C. 3apyoun, A. H. Kanaraukos. - M. : Uudpa-M :
PUOP, 2013. - 269 c. : rpad., Tabn. - (Beicmee oOpa3oBanue). - buGnuorp.: ¢. 260-265. - Ykas.
o6o3Hau.: ¢. 7-8. - Bompochl B koHIle ri1aB. - [Ipeamer. ykas.: ¢. 266-269. - ISBN 978-5-369-
01037-5 (10 ax3)

8 Aunemacos, BsauecnaB EBrenveBud. Teopust pakeTHbIX asuraresiei [Tekcr] : Y4yeOHUK
nns BY3os / B. E. Anemacos, A. ®. Jlperanun, A. I1. Tummn; Pen. B. I1. [nymko. - 4-¢ usn.,
nepepad. u jo1. - M. : MammHoctpoenue, 1989. - 464 c. : ui. - (Jlns By30B). - buGmuorp.: ¢. 450
- 451. - IIpeametHslit ykas. : c. 452 - 457, - ISBN 5-217-00358-8 (106 2k3.)

9 Paspabotka P/ITT c ontumanbHbiMu apameTpaMu [TeKCT] : METOANYECKHE yKA3aAHUS
K KypcOBOMY IIpoekTupoBanuio [ans By3oB| / BI'TY "BOEHMEX" um. JI. ®. YcTHHOBA ; COCT.
A. 4. Comap. - CII6. : [6. n.], 2013. - 15 c. : cxemsl, Tabu. - Bubmuorp.: c. 14. (44 ok3)

10 ®pank-Kamenenxuit, JlaBun AnsOeproBuu. Jlekiuu no ¢usuke miasmel [Tekcr] :
ydebHoe nocobue s By3oB / JI. A. ®pank-Kamenenxwuii. - U3z, 2-e. - M. : Aromusar, 1968. -



286 c. : rpad. - bubmmorp.: ¢. 279-280. - Ykazarenp 06o3Hau.: ¢. 5-7. - [Ipunoxenus: c. 267-
278. - Ilpeam. ykas.: ¢. 281-283. - 3amaum B KOHIE I'JT

11 Iunuyk, Bnagumup AdanaceeBud. DIeKTpopu3ndeckue 0TOOpaKeH s IPOLIECCOB B
Kamepax TeIIOBbIX sHepromnpeodpasosareneit [Teker] / B. A. [Munuyk ; BI'TY "BOEHMEX"
uM. JI. @. Ycrunosa. - CII6. : [6. u.], 2008. - 124 c. : rpad., cxemsl. - Bubnuorp. B KoHIe pas . -
[IpunsaTeie 0603Hau.: ¢. 5. - [Ipunoxenue: c. 87-121. - ISBN 978-5-85546-410-8 (10 ok3.)

12 Iunayk, Anton Brnagumuposuu. [llapoBast MostHuS: GU3HUECKHE OCHOBBI, KOHLIETIIHS
npencrasinenuil [Texcr] / A. B. Ilunuyk, B. A. [Munuyk ; BI'TY "BOEHMEX" um. JI. ®.
Ycrunosa. - ABT. PE]I. - CII6. : [6. u.], 2011. - 98 c. : rpad., cxembl, Tabi1. - Bubmuorp.: ¢. 69-
70, 96. - JIONOJNHUT. TUTYJIbH. JUCT, 000POT TUTYJIbH. JIUCTA HA AHTJL. 513. - [[pHHAT. 0603HAY.: C.
9. -Ilpun.: c. 71-95. - ISBN 978-5-85546-591-4 (6 2K3.)

8.1.1. DexkTpoHHbIE YueOHbIe H3JaHus (Y4eOHHKH, yueOHbIe M0Cco0us).

1 babyk, Banepuit Anexcanaposud. V3amepenue Temreparypbl ¢ MOMOILBIO TEPMOIAp
[DNeKTPOHHBIA pecypc] : METOAMYECKOe PYKOBOJACTBO 110 Kypcy "®U3M4ecKHe OCHOBBI
nonydenus uHpopmauuu" / B. A. Babyk ; BI'TY "BOEHMEX" um. JI. ®. VYcrunosa. -
OnexTpoH. TekcToBble AaH. - CII6. : [6. u.], 2007. - 1 211. KecTK. AUCK : UB. : rpad., CXEMBI. -
(OBC BOEHMEX). - 3ari. ¢ THTYJI. 9KpaHa. - OJIEKTPOH. BepCUs Ied. NyOIHKaIluu
\\lib_server\elres\elr00793.pdf.

2 HopenkoB, HWropp IlerpoBud. OCHOBBI aBTOMATH3UPOBAHHOIO IIPOEKTHPOBAHMS
[DnexTponHsIit pecype] : yueOuuk s By3oB / W. I1. Hopenkos. - 4-e u3n., nepepab. u J01I. -
OneKTpoH. TekcToBBbIe naH. - M. : 3a-80 MI'TY um. H. D. Baymana, 2009. - 430 c. : us. - (OBC
A#Oyxkc). - 3arn. ¢ TuTyn. 9KkpaHa. - URL: https://ibooks.ru/bookshelf/364105/reading (nara
obpamenus: 08.12.2020). - TekcT: 2IeKTPOHHBIMA.

3 Jlo6poBosbckuii, McrucnaB Bragumuposud. JKUIKOCTHBIE paKeTHBIE JBHIATENIH.
OCHOBBI IPOEKTUPOBAHUS [DNIEKTPOHHBIH pecypc] : yueOHuK st By30B / M. B. JI06poBOIBLCKHIA
. pen. 1. A. SIronqHUKOB. - 3-e U311, IOIL. - DIEKTPOH. TEKCTOBEIE AaH. - M. : U3n-80 MI'TY um.
H. D. baymana, 2016. - 1 c. - (OBC Aiibykc). - 3arin. ¢ Turyn. oskpana. - URL:
https://ibooks.ru/bookshelf/363907/reading  (mara o6pamenus: 09.12.2020). - Tekcr:
3JIEKTPOHHBIM.

4 TInnuyk, Bnagumup AcdanacbeBud. DinekTpodu3HyecKre 0TOOPaKEHUs POIIECCOB B
Kamepax TEeIUIOBBIX dHepromnpeobpasopateneit [DnexTponHslil pecype] / B. A. ITunuyk ; BI'TY
"BOEHMEX" um. JI. ®. YcrunoBa. - DiekTpoH. TekcroBbie aad. - CII6. : [6. u.], 2008. - 1 a1
XKECTK. MCK : rpad., cxemsl. - (OBC BOEHMEX). - 3ari. ¢ TuTy1. 9kpaHa. - DJIEKTPOH. BEPCHs
ned. mybmuxamum \\lib_server\elres\elr01258.pdf. - BubGmuorp. B konue pasa. - [lpunsTbe
obo3Hau.: ¢. 5. - [Ipunoxenue: c. 87-121. - ISBN 978-5-85546-410-8

5 Ilunauyx, AHToH Bnagumuposuu. lllapoBast MosTHUS: QU3HYECKHE OCHOBBI, KOHIIEIIIHS
npeacTaBiaeHui [OnekTpoHHbI pecype] / A. B. [Tunuyk, B. A. [Tunuyk ; BI'TY "BOEHMEX"
uM. JI. @. YcTunoBa. - DnekTpoH. TekcToBbie AaH. - CII6. : [6. u.], 2011. - 1 351. XKeCTK. JUCK :
rpad., cxemsl, Tabn. - (OBC BOEHMEX). - 3ari. ¢ TUTy/l. 9KpaHa. - DJIEKTPOH. BEPCHs Ied.
nybnukanun \\lib_server\elres\elr01642.pdf. - BuGmnuorp.: ¢. 69-70, 96. - JIONOJHUT. TUTYJIEH.
JIACT, 0OOPOT TUTYJIBH. JTUCTA HA AHTIL. 513. - [IpuHAT. 0603HayY.: ¢. 9. - [Ipunoxenue: c. 71-95. -
ISBN 978-5-85546-591-4

8.1.2. DiiekTpoHHBIE 0a3bl JAHHBIX, K KOTOPLIM 00ecneueH J0CTYIl.

https://ibooks.ru/ - DbC "AiGykc";



https://urait.ru — OGpasoBarensHas miarpopma «HOpaiity. Jlst By30B U CCY308;
https://e.lanbook.com/book/ - OBC "JIaup";
http:/library.voenmeh.ru/jirbis2/ - Bu6auorexa "BOEHMEX"

8.2. lonotHuTe/IbHAS IMTEpaTypa

1 3Bepes, Urope Huxonaesuu. 'azomunamuka ropenus [Texcr] / U. H. 3sepes, H. H.
CmupHOB. - M. : Uzn-o MI'Y, 1987. - 307 c. : rpad., puc., Tabn. - Bubmmorp.: c. 298-307

2 Anemacos, Bsuecnap EbrenneBud. OCHOBBI TEOPUH (H3MKO-XHMHYECKHX MPOLIECCOB
B TCIUIOBBIX IBUTATEIIAX U DHEPreTUUECKHX ycraHoBKax [Tekcr] : YyebHoe nocobue s By30B /
B. E. Anemacos, A. ®. Jlepraiun, A. C. UYepenkos ; ®enep. uenesas mporpamma loc.
NOAJICP)KKA MHTErpalliy BeIcUL. 00pa3. U pyHaamMeHT. Hayku. - M. : Xumus, 2000. - 520 ¢. : ui. -
Bubnnorp.: ¢. 515 - 517 . - IlpenmerHerit ykas. : ¢. 517 - 520. - ISBN 5-7245-1167-3 (47 5k3.)

3 Menuk-Talikassan, Mpuna BureHoBHa. MeTomoNnorus MoJeNMpOBaHUS HEIHHEHHOMN
AMHAMHUKH CIOXHBIX cucteM [Tekcr] : Mmonorpadus / . B. Menuk-Taitka3sa, M. B. Menuk-
laiikassH, B. @. Tapacenko. - M. : ®U3MATIINT, 2001. - 272 c. : un, rpad. - Bubmmorp. B
NOJACTPOYH. IIpuM. - ISBN 5-9221-0087-4

4 bnox, Apkamuii I'puropseBuy. TerooOmen usimyuennem [Tekcr] : crpaBounuk / A.
I'. biox, 10. A. Xypasnés, JI. H. PeokkoB. - M. : Dueproatomuszaar, 1991. - 431 c. : rpad.,
Ta0J1. - bubimorp.: c. 422 - 427. - OcHoBHbIe 0603HaYeH. : ¢. 6 - 8. - [Ipunoxkenus : ¢. 331 - 421.
- ISBN 5-283-00118-0

5 Jluneser, ®putu. M3mepenne temneparyp B Texuuke [TeKCT] : CIpaBOYHHUK : nep. ¢
HeM. / @. Jluneser, I'. Bpoitnur [u ap.] ; pex. @. Jluneser. - M. : Meramtyprus, 1980. - 543 c. :
rpad., puc., Tabin., goro. - bubarorp. B KoHue r1aB. - JIONONHUT. THTY/IBH. JHCT HA HEM. 53, -
punoxenue: c. 520-528. - [IpeameTHblit ykas.: ¢. 529-533 (3 5k3.)

6 Jluneser, @putu. M3mepeHue Temmeparyp B TeXHHKe [DIeKTPOHHBI pecypc] :
CIpaBOYHMK : mep. ¢ HeM. / @. Jluneser, I'. bpoituur [u ap.] ; pen. @. Jluneser. - DIeKTPOH.
TEKCTOBBIE NaH. - M. : Meramnyprus, 1980. - 1 an. xectk. auck : rpad., puc., Tabm., ¢poro. -
(3BC BOEHMEX). - 3arn. ¢ THTyl O9KpaHa. - DJEKTPOH. BEpCHs Ied. MyOIMKALHH
\lib_server\elres\elr01054.djvu. - Bubiuorp. B KoHUE T1aB. - JIONONHUAT. THTYJIBH. JIUCT HA HEM.
3. - [Ipunoxenue: c. 520-528. - [IpeameTHsIi ykas.: ¢. 529-533

7 baxman, Huxonait Hukonaesny. I'opeHue reTeporeHHBIX KOHICHCHPOBAHHBIX CHCTEM
[Texer] / H. H. baxman, A. ®. Bensies ; Akan. nayk CCCP, Uu-1 xumnu. ¢pusuki. - M. Hayxka,
1967. - 226 c. : rpad., puc., Tabn., poro. - bubmuorp.: ¢. 210-221. - [TpeaMeTHEI yKa3.: ¢. 222-
223

8 Maubres, Bragumup Muxaitnosud. OcHOBHbIe XapakrepucTuku ropenus [Texcr] / B.
M. Mansues, M. U. Mansues, JI. 5. Kammopos. - M. : Xumus, 1977. - 320 c. : rpad., puc.,
Tabi1., poTo. - Bubnuorp. B KoHIE r1aB

9 WBaxnenko, Aunekceii ['puropbeBuu. MopenupoBaHHE CIOKHBIX CHCTEM 110
SKCIIEPUMEHTAIBHBIM JaHHbIM [Tekct] / A. I'. MBaxnenko, 0. I1. FOpaukosckwii. - M. : Paguo u
cBa3b, 1987. - 119 c. : rpad., puc., Tabu. - (Kubeprernka). - Bubmuorp.: c. 117-118. - Bubnuorp.
B IIOACTPOY. IIPUM.

10 [Tunuyx, Bnagumup AdanackeBud. DinekTpodusndeckie 0TOOPAKEHHS IPOLIECCOB B
KaMepax TeIUIOBBIX dHeprompeoOpasosareneil [Tekcr] / B. A. [Munuyk ; BI'TY "BOEHMEX"
uMm. JI. @. Yerunosa. - CII6. : [6. u.], 2008. - 124 c. : rpad., cxeMbl. - BuGnuorp. B KoHIe pas. -
Ipunsteie 0603nau.: c. 5. - [punoxenue: c. 87-121. - ISBN 978-5-85546-410-8 (10 9k3.)

11 IMuauyk, Bragumup AdanackeBnd. DiekTpodusudeckie 0TOGPaKEHHs MPOLECCOB B
Kamepax TEIUIOBBIX dHeprorpeobpasosatenell [dnekrponusiit pecype] / B. A. Ilunuyk ; BITY




"BOEHMEX" um. JI.“®. YcTuHOBA. - DIIeKTpoH. TeKCToBbIe AaH. - CII6. : [6. u.], 2008. - 1 o
XKECTK. JTUCK : rpad., cxeMsl. - (OBC BOEHMEX). - 3arn. ¢ tury. skpaHa. - DIEKTPOH. BEPCHs
neu. mybmukanuu \\lib_server\elres\elr01258.pdf. - BubGamorp. B koHume pasa. - IlpunsTbie
obo3Hau.: c. 5. - [Ipunoxenwue: c. 87-121. - ISBN 978-5-85546-410-8

12 AnexcanapoB, AHTOH AcKOIbIOBHY. MojenupoBanue cucteM [Tekcr]
nabopaToOpHBI IpakTHKyM [ans By3oB] / A. A. Anekcanapos, B. 0. Emenssnos, A. T.
IOpeckyn ; BI'TY "BOEHMEX" um. JI. ®. Vcerunosa. - CII6. : [6. u.], 2013. - 79 c. : rpad.,
00p., cxeMsl, Tabi. - bubmmorp.: c. 69. - [Ipun.: c. 70-78. - ISBN 978-5-85546-739-0 (150 5k3.)

13 AnexcanpoB, AHTOH ACKOJIbIOBHY. MoJenupoBaHHe CHUCTEM [DJIEKTPOHHBIN
pecypc] : 1abopaTopHBIf IPaKTUKYM [171st By30B] / A. A. Anekcanapos, B. 1O. Emenssnos, A. T,
IOpeckyn ; BI'TY "BOEHMEX" um. /1. @. YcruHoBa. - DiekTpoH. TekcToBble aaH. - CII6. : [6.
u.], 2013. - 1 o xecTk. muck : rpad., o6p., cxemsl, Tabi. - (ABC BOEHMEX). - 3ari. ¢ TuTyIL.
9KpaHa. - DJIEKTPOH. BepcHs ned. mybOnukanuu \\lib_server\elres\elr01910.pdf. - BuGmuorp.: c.
69. - IIpun.: c. 70-78. - ISBN 978-5-85546-739-0

14 Abpamosuy, I'enpux Haymosuu. [lpuknannas razosas nuHamuka [Texcr] : B 2 4. :
Y4ebn. pykoBojactso 1t BITY3oB / I'. H. AGpamoBuu. - 5-e u3j., nepepad. u gom. - M. : Hayka.
[ pen. gus.-mar. aut., 1991. - ISBN 5-02-014961-6. Y. 1. - 600 c. : rpad., noptp, puc., Tadi1. -
bubGmuorp.: ¢. 590 - 592. - IIpunoxenus : c. 566 - 589. - Pe3stome Ha aHril. 3. - IMeHHOM yKa3. :
c. 593 - 594. - [IpenmetHsIii ykas. : ¢. 594 - 597. - ISBN 5-02-014015-5 (2 2k3.)

15 A6pamoBuy, I'enpux Haymosuu. Ilpuknannas razosas quHamuka [Tekcr] : B 2 4. :
Vy4eOH. pykoBoacTso 11t BTY3o0B / I'. H. AGpamoBuu. - 5-¢ u3., nepepa6. u o - M. : Hayka.
['n. pen. ¢us.-mat. jur., 1991. - ISBN 5-02-014961-6. Y. 2. - 304 c. : rpad., doTto, puc., Tab. -
bubGmumorp.: ¢. 294 - 296. - Pe3tome Ha aHri1. s13. - menHo# ykas. : ¢. 297 - 298. - [IpeameTHBIi
ykas. : c. 298 - 301. - ISBN 5-02-014962-4 (2 5k3.)

16 A6pamenko, I'ennaguit BuxropoBuu. IIpuMeHeHHE CHCTEMHOrO aHalM3a IIpHU
UCCJICIOBAHHMH CIIOKHBIX TeXHUYecKuX cucreM [Tekct] / I'. B. AGpamenko, /1. B. Bacuibkos, A.
U. I'puropses ; pea. U. H. Toprys ; LlenTp. Hay4.-UCCiIen. HH-T XMMUH M MEXAHUKH. - M. : U3 -
Bo 'HI[ ®I'VII "ITHUHUXM", 2010. - 255 c. : rpad., cxemsl, Tabi., poTo. - bubnuorp.: c. 246-
250. - Cnucok cokparr.: ¢. 251. - ISBN 978-5-904586-02-7

9. ATrecTanusi M0 JMCHHMILIMHE. YKa3bpiBaeTcsi (Gopma arrecTanud (dK3aMeH, 3ader,
3a4€T ¢ OLEHKOM) M METOUKA NIPOBe/IeH s (ITallbl, CriocoOb! onleHuBanus 3YH).

Onenka KayecTBa OCBOEHHMS JUCIMIUIMHBI BKIIOYAET TEKYIIHM KOHTPOJIb YCIEBAEMOCTH
U IIPOMEXYTOYHYIO aTTECTaIUIO B opMe IK3aMeHa.

Bun Conepxanue MmaTepraiia Cpok KonTpomupyemsrii
KOHTPOJIBHOTO IPOBEJICHUS )
00BEM
MEPOIPHSITHS (Ne mepnenn)
(NeNe paznenon)
CoGecenoBanue | IIpomecc rOpeHUs XUMHUYECKHUX 5 1
PaKeTHBIX TOIUIMB M  METOABI  €ro
UCCIIEIOBAaHUS
CobGecenoBanue | Teopernyeckue OCHOBBI CTPYKTYpHO- 9 2
napamMeTpUYeCKOH ONTHMHU3AIUH




CobGecenroBanue | DnekTpoduznueckue OCHOBBI 14
BHYTPUKAMEPHBIX IIPOLIECCOB PAKETHBIX
JIBUTaTesen

CobecenoBanue | OCHOBBI 0€30MaCHOCTH M pHUCKA IIpH 19

CO3[JaHUM M HUCHBITAHUSAX PAKETHBIX
JBUTaTENIen

Jlis mpoMeXXyTOUHOU aTTecTaly 00y4aroMXcs 0 AUCIMILIMHE 00pa3oBaH GoH.I

OIICHOYHBIX CPEACTB B BUAC KOHTPOJBbHBIX BOIIPOCOB.

10. ®oHX OLIEHOYHBIX CPEACTB MO JUCUHILIHHE

@OHJ OIIEHOUYHBIX CPEJCTB O AUCIMIUIAHE MpejcTaBiieH B Y MK qucIUIInHEL
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