





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIIVZIO- 1 MACCOOBMEH B BAKYYMHbBIX U IVNTASBMEHHBIX TEXHOJIOI'YIAX

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:

I[ICK-2.01 — crnocoOHOCT, TMPOBOAWUTHL aHa/IW3 Ta30[MHAMUUECKUX U TeIIOOOMEHHBIX TPOIECCOB,
COTIPOBOKAAIOIINX PabOTY SHEProyCTaHOBOK aBUAL[MOHHOM U paKeTHO-KOCMUYeCKOW TEXHUKU
[ICK-2.02 — crocoOHOCTh TIPOBOAWTL PabOTHI IO BBIUMCIUTETHHOMY MO/IETUPOBAHUIO TeriooOMeHa

HB,ZLGJIHP’I paKETHO—KOCMHHECKOﬁ TEXHUKH, aHAJIM3HUPOBATL U O606H_IaTb pe3yybTaThl, obecrneunBate MX
MPpaKTUUeCKYI0 peain3aljuro

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-2.01

3HAHUS:

Ha YypOBHe TMpE/CTaB/JIeHUM: 3aKOHbI COXPAHEHWS U TIPeBpAll[eHWs SHEPrUM TIPUMEHUTENbHO K
3HeprocOeperarLM CHCTeMaM Tiepe[ady, TpaHCPOpMaLU TEeIyIOThl; METOAWKH pacueTa TeryioBoro banaHca
MpY TIPOM3BOJCTBE TEIJIOBOM W 3/IEKTPUUECKOM HSHEpPruu C WCII0Ib30BAaHUEM TIJ1a3MeHHBIX TeXHOJIOTU;
METOJVKH U aJITOPUTMBI 00pabOTKH KOJIMUEeCTBEHHBIX U KaueCTBEHHBIX JJAHHBIX;

Ha ypOBHE BOCITPOM3BE/IEHUS: OCHOBHBIE (pU3MUecKre CBOWCTBA HU3KOTEMIIEPATYPHOU IJia3Mbl, 00IIme
3aKOHbl W ypaBHEHUS CTAaTWKW, KUHEMAaTUKU W [UHAMUKU TUIa3Mbl, 0COOEHHOCTH (U3UUECKOTO U
MaTeMaTU4YeCKOTr0 MO/Ie/IMPOBAHUS TeUEHUS T1/1a3MBbl.

Ha YpOBHE TIOHUMAaHUSL; TPUHILUTIBI TIPUMEHEHUsI COBPEMEHHBIX UH(POPMAI[MOHHBIX TEXHOJIOTHI B HayKe
U TIPeJIMETHOW JeATeNbHOCTH; OCHOBHBbIE METO/bI TEOPETUUECKOTO U SKCIIEPUMEHTA/IbHOTO HCC/IeA0BaHMUS
(bu3NUeCKMX U XUMHUECKUX SIBJIEHUM, METO/IbI MOWCKa U 00paboTKu MHGOpPMAaluM KakK BPYYHYH, TaK U C
MpUMeHEeHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTH;

YMEHUsL:

WCTIONh30BaTh ~MaTeMaTUUYeCKWil ammapar W WHGODMAllMOHHbIE TEXHOJOTMUA TIpU  W3YUYeHUH
€CTeCTBeHHOHAYYHBIX JUCLIUIIJIMH; CTPOMTb MaTeMaTU4yecKue Mofenu (pu3nuecKux sIBJIeHWH, XUMHUUeCKHX
MPOLIeCCOB, 3KOJIOTUYECKUX CHUCTEM;

HABbIKU:

BMaJileHMe  MeTOJIMKaMU  TIPOBEJeHHS]  TUIOBBIX  pacyeToB  IJIa3MEHHOTOo  00OOpYy/i0BaHUS;
(hopMyMpoBaHreM Tpo6/ieM, KOTOPble MOXXHO PEIIUTh C TIOMOIIBI0 TUIa3MEHHBIX TEXHOJIOTHM; BiajieHHe
5Hepro3(eKTUBHLIMI MeTO/[aMH TTepeHoCa TeIIOBOM SHEepruu; CUCTeMaTu3allvel TO/XO/0B U TIPUHIUIIOB
MPUMEHEHHS] HU3KOTEeMIIepaTypHOU TIa3Mbl B TETJIOSHEPTETUKE U TETIOTEXHUKE.

IICK-2.02

3HAHUS:

Ha YpOBHe TIPe/ICTAaB/JI€HUI: 3aKOHBl COXPAaHEHWsS W TIpEBpAllleHWs SHEPru TMPUMEHUTENBHO K
3HeprocOeperaroIyM CUCTeMaM TiepeJjaud, TpaHCPOPMAIUU TEIJIOThI; METOJJMKK pacueTa TeryioBoro OanaHca
TPU TIPOW3BO/ICTBE TEIJIOBOM U 3/IEKTPUUYECKON 3HEPTUU C WUCIOH30BAaHHEM TL/Ia3MEHHBIX TEeXHOJIOTHIA;
METO/IMKU U a/ITOPUTMBI 00paO0TKH KOJTMUECTBEHHBIX U KaueCTBEHHBIX /IaHHbBIX;

Ha YpOBHE BOCITPOW3BE/IEHMS: OCHOBHbIE (hM3MUECKHE CBOHCTBA HU3KOTEMITEPATYPHOU I/Ia3Mbl, 00LHe
3aKOHbl W ypaBHEHWS CTAaTWKW, KUHEMAaTWUKA W [JUHAMHUKH TIa3Mbl, OCOOEHHOCTH (GHU3UUECKOTO U
MaTeMaTHueCKOro MO/Ie/TUPOBAHUS TeUeHHS M/1a3Mbl.

Ha YPOBHE TIOHUMAHMSL: TIPUHIIUIIBI IPUMEHEHUsS] COBPEMEHHBIX MH(MOPMAITMOHHBIX TEXHOIOTHH B HaykKe
U TIpeJMETHOMN [eSTe/IbHOCTH, OCHOBHBIE METO/jbl TEOPETUUECKOTO M SKCIePUMEHTATBHOTO HWCC/Ie[I0BaHuUs
(bU3MUecKUX U XUMUUECKUX SIB/IEHHMM, METO/bI TIOMCKa M 00paboTKK WHGpOpPMalu KaK BPYUYHYIO, TaK U C
MPUMeHEHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHO/IOTHIA;

YMeHUsi:

BbIOMpaTh (hM3MUECKHe MEeTO/bl aHaIM3a HU3KOTEMIIepaTyPHOU T1a3Mbl; BBIOMPATh MH(MOPMAI[MOHHbIE
TEXHOJIOTUW, B TOM YHC/e COBDEMEHHBIE CpPEICTBA KOMIbIOTEDHOH TrpadMKu B W3yYEHWH T1a3Mbl M
TM/1a3MEeHHBIX TeXHOIOTHH;

HABbIKU:

BJ3JleHe  MeTOAWKAMU  TPOBEJeHUsT  TUIIOBBIX  pacueToB  IJIa3MEHHOTO  00OpyZOBaHMS;
dhopmynvpoBaHreM Mpo0/eM, KOTOPblE MO)KHO PEIIMTh C TOMOINbIO TJIa3MEHHBIX TEXHOJIOTUM; BaJeHue
5Hepro3hdeKTUBHBIMIA METOZIJaMH TIepeHOCa TEeIUIOBOW SHEPryu; CHCTeMaTu3arfiel IMOAX0/0B U ITPUHIIUIIOB
MpYMeHEHUs] HU3KOTeMIIepaTypPHOU T/1a3Mbl B TEMJIOIHEPTeTHKE U TETIOTEXHUKE.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmuaa TEIVIO- U MACCOOBMEH B BAKY YMHbBIX U IIVTASMEHHbBIX
TEXHOJIOTUSX siBisieTcs AUCHUIIIMHON YacTH, GopMHpyeMoii yuacTHHKaMHU 00pa30BaTe/IbHbIX
OTHOIIeHUH 0;10Ka 1, mporpaMMbI TOATOTOBKY 110 Harpas/eHuto 24.04.05 /Jeueamenu aemamenbHbIX
annapamos.

CogepxaHve [UCLUIVIMHBI SIBJIETCS JIOTMUeCKUM MpogopkeHreM guciviuiviH: BHYTPEHHSASA
IT'A3BOIMHAMMWKA  JDHEPI'OYCTAHOBOK, TA30JVUHAMUWKA M1 TEIUVIOOBMEH B
TEXHOJ/JIO'MYECKUX ITPONECCAX.

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

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

¢ OIIK-4 — Crioco0eH UCIO0/b30BaTh OCHOBHbIE TIOIOXKEHMSI, 3aKOHBI I METO/Ibl €CTECTBEHHBIX HayK U
MaTeMaTHKH, pa3padoTKu (GU3NUeCKUX U MaTeMaThdeCKUX MO/iesiell UCCIeAyeMbIX MPOLeCCOB, IBIeHUN
1 00BEKTOB /IJ1s [TOCTAHOBKU U PeITlIeH!s] HayYHO-TeXHUYEeCKUX 3a7lau TI0 HaTlpaB/IeHU0 TI0/[TOTOBKU

¢ TICK-2.01 — crioco6HOCTh MPOBOAUTE aHA/N3 ra30[iMHAMUYECKUX U TeTJIO0OMEHHBIX MPOIIeCCOB,
COTIPOBOXKAIOIIUX PAOOTY SHEPrOyCTAHOBOK aBHAI[UOHHOM M PAaKeTHO-KOCMUYECKOW TEXHUKH

e [ICK-2.03 — rotoBHOCTb K MpodeCcCUOHATLHOM IKCILTyaTallui COBpeMeHHbIX MPUKJIaZAHbIX
MPOrpaMMHBIX CPe/ICTB BLIUUC/IUTEILHOTO MOZe/TMPOBaHUS TIPOL[eCCOB TeryioMaccorepeHoca



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HauMeHoBaHHe Pa3je/oB U AMAAKTHYECKHUX eJHHHILY

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

3aHATHUA
CamocrosTenbHasA

pabora cTyaeHToB

BCEI'O
Jlekumu
IlpakTHyeckue

TICK-2.01
TICK-2.02

Paspen 1. OCHOBHBIE OHATHSA 0 N/Ia3Me U YCTPOKCTBAX /I/IsA ee reHepaluu.
CrniocoGbI OMMCAHUA /Ia3MEeHHbIX CPefi, CTPYH M BHYTPEHHUX AHHAMHYECKUX
nmpouneccos. OCHOBHBIE TiapaMeTpBhl. YCTpDﬁCTEa A/ UX CO3[jaHuA T1/1a3Mbl U
BapHaHTBI PacyeTa XapakTepuCcTHK. OCOGeHHOCTH T/1a3MeHHOTO COCTOSTHUSI.
TIpyHLMNHA/bHAs HEPABHOBECHOCTh MPSIMBIX M 0GPATHBIX MPOLIECCOB.
MHoroTemnepaTypHOCTb KOMIIOHEHT, [TOPOrOBbIi XapakTep, HeJIMHEeHHOCThb 3aKOHOB
6 1 Y MHO>XeCTBEHHOCTb Hﬂl'lpaE}'lEHI/lﬁ SHepreTUYeCKHX IOTOKOB. Bl/lﬂbl Tj1a3Mbl B 26 12 8 4 14
PasHbIX 0b/1acTax mo SHepreTHUkKe, KOHLIeHTpalli KOMIIOHEHT U MPOCTPAaHCTBEHHBIM
Maciutabam. Byl r1a3amMeHHbIX pa3psijoB. Pu3KKa 371eKTPUUYECKOro mpobosi.
M3nyuenue nnasmel. CTeneHy HoHu3aLuy. MHoro3apsiiHble HOHBL. Terio-u
MaccooOMeHHbIe MpoLiecchl B ruiasme. Jnuddysus, TerionpoBogHOCTb KOMIIOHEHT,
KOHBQKTI/IBHLIE, CKOpPOCTHbBIE Btbq,)eKTI:I. BHQKTPOHHBH SMHUCCHSA. I/IOHI/BHLU/IFI "
pekombuHaLsi. HeyCTOHUMBOCTH 1 METO/bI CTAOM/IM3ALIMH T1/1a3Mbl.
CraTuCcTHYeCKHe pacrpe/eeHus B iasMe. [JHarHoCTKa COCTOSIHUIA.

20 20

YCTPOMCTB.

Pa3paen 2. YcTpoiicTBO M NPOeKTHPOBaHHeE TJIa

X yCT O6iue

MIPUHLUITBI IPOEKTUPOBAHHUS M/1a3MeHHbIX SHePreTHYeCKUX YCTaHOBOK.
KoHCTpyKTHBHEIE ¥ peXXKMMHEBIE ITapaMeTpbl FeHepaTopoB Ila3Mel. [11a3mMaTpoHsL.
T11a3MOTPOHBI MOCTOSHHOIO TOKA. I11a3MOTPOHBI TePeMeHHOro TOKa.
BbIcOKOYaCTOTHBIE M/1a3MOTPOHBI. Knaccudukanys yroBbIX 111a3MOTPOHOB.
DnekTpuuecKye U TernjorasorHaMiuyecKre XapaKTepUCTUKU. D/IeKTPOPeakTUBHbIe
6 1 fsurareny. Bugsl OP/1 1 MX OCHOBHbIe IapaMeTpbl. YCTPOMCTBa /1S pe3Ku 37 12 8 4 25
MeTaJ/I/IOB U MJIa3MEeHHOT0 HarblleHHs: VIMITy/IbCHBle M/1a3MeHHbIe TeHepaTophl.
BorneT-amniepHble, BOILT-PacXofiHble U PeCypPCHbIe XapakTepUCTUKU. OnpejeneHue
3/1eKTPUUECKUX U TETVIOBbIX XapaKTePUCTHK 1/1a3MOTPOHOB. Criocobbl
crabuM3aLuy Ayry B KaHasle M1a3MoTpoHa. [11a3MoTpOHBI C (PMKCHPOBaHHOI
uHO# ayru. Tlnasmorpobl ¢ MOB. Crioco6bl Bo30y»kaeHu st paspsiioB. HekoTopbie
rpo6/eMbl KOHCTPYHPOBaHHs1. BbI6Op MCTOUHMKA MUTAaHKs U BCTIOMOTaTe/bHBIX

20 20

HOpOLL[KOBl:Ie MarepuaJibl A1 Hallbl/IeHUS .

Pa3paen 3. BzaumopeiicTBHe I/1a3Mbl C MaTepHaIaMHy M CPeaMH. DJIeKTPO-
30H/I0Bast ;UarHOCTHKa T/1a3Mbl. KaTogHble 1 aHOAHBIe naTHA. O6paboTka
MarepHasioB I1j1a3Moi. T11asMeHHOe MOBepXHOCTHOE YrpouHeHue. BiusHue

6 11 |mapamerpoB pexxuma 06paboTKy Ha CTPYKTYDPY ¥ XapaKTePUCTUKH YIIPOYHEHHO 38 15 10 5 23
30HBI. TeXHOIOTUYECKHe aCTIeKThI T71a3MeHHOH pe3Ku. BHibl 11a3MeHHO# pe3KH.
OcobeHHOCTH (hH3HUECKHX MPOLIeCCOB. 30HBI TI/IaB/IeHUs] U TEPMUUECKOTO BITUSTHYS.
BBo/| AMCIIepCHOl NpUMecH B CTPYIO I11a3Mbl DY HAHECEeHUH TTOKPBITUHA.

20 20

/1a3MeHHOM peakTHBHOM cTpye OPJI.

Paspen 4. TlIp mia X TeXHOJI0THH. I171a3MeHHble TeXHOJIOTHH B
9KOJIOTUH U KOCMUYeCKO# TeXHHKe. Bpe/iHble BO3/IelCTBYS, CBSI3aHHBIE C

6 11 3arpsi3HeHHeM BO3/lyXa. 3alljiTa OKpY’Karolljeil cpe/ibl OT MPOMBIILIEHHBIX OTXOZ0B. 30 12 8 4 18
HeiiTpaym3anus r1a3moii GbITOBBIX M MEAULIMHCKMX OTXO/I0B. Y TH/IM3aLMst B

20 20

WH/IMBU/lya/IbHYIO TeMy.

6 11 Paspen 5. IToaroroBka u Hanucanue pedepara. Hancanue pedepara Ha 13 0 0 0 13

20 20

Bcero 3a 11 cemecTp

144 51 34 17 93

100 100

Bcero no guMCHUIUINHE

144 51 34 17 93

100 100

3.2. AyAuTOPHBIN NPAKTUKYM

Ne Homep n HanmeHOBaHue
n/n pa3fena JUCHMILIUHBI

Tema NMPAKTHYE€CKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Pazgen 1. OcHOBHBIe IOHSITUS O
T71a3Me ¥ YCTPONCTBax Jjis ee
reHeparyi. Crioco0Obl OMMcaHus
[JIa3MEeHHBIX CpeJl, CTPYH U
BHYTPEHHUX HAMHUE CKAX
TIPOL{eCCOB.

Krnaccudukaryst BUOB 171a3Mbl. YCTPOWCTBO, IPHUHLUI
JelcTBus 11a3MOTPOHOB. Crioco0b! OnMcaHus
I/Ia3MeHHbIX Cpefl, CTPYH M BHYTPEHHUX JWHAMUYeCKHX
TIpOLIeCcCOB. YCTPOWCTBA /i/1s1 CO3LAHKs M/1a3Mbl U
vi3MepeHusI ee TlapaMeTpOB. AJITOPUTMBI pacueTa
XapaKTepUCTHK.

Pasgen 2. YcrpoiicTBo 1
2  |IpoeKTHpOBaHUe I171a3MeHHbIX
YCTaHOBOK.

OO611j¥ie MPUHIMIIBI TPOEKTUPOBAHUS T1/Ia3MEHHBIX
SHepreTUUeCcKrX yCTaHOBOK. BonbT-amMiiepHbie, BOJIBT-
PacxofHbIe ¥ pecypCHbIe XapakTepucTUKH. CriocoObl
B030y>KIeHHs pa3psfioB.

3 |Pa3gmen 3. B3aumopelicTBue
J1a3Mbl C MaTepuaaamMmu u
cpefamu.

SJIEKTPOBOH,Z[OBaH AWArHOCTHKA I1/1a3MBbI. KaTO,Z[HbIe u
dHOJHBIE ITATHA. BI/IA]:I IJIa3MeHHOH PEe3KH. TexHoorun




TOJITOTOBKY U OLIEHKU TepMHuecKoro 3ddekra rmpu
J1a3MEeHHOM HaHeCeHUHU TTOKPBITHI
BBop aucriepcHo TIpUMeCcH B CTPYIO T1/1a3Mbl.
4 Paspen 4. Ilpumenenuve ITna3meHHas HeHUTpamu3anys ObLITOBBIX U MEUIIAHCKUX 4
J1a3MEeHHBIX TEXHOJIOTHH. otxozioB. [Tpeobpa3zoBaHue OTXO/IOB B T/Ia3MEHHYIO
peakTUBHY CTpyro OP/I.
Bcero 3a 11 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Copepxanue yueoHoro |Oo0bem,
Homep 1 HauMeHOBaHMe pasfe/ia JUCHHUILIMHBI
n/n 3aJaHusA 4acoB
Pasgen 1. OcHOBHBIE MMOHATHSA O T71a3Me U YCTPoMcTBax AJisl ee (M3yueHue AUAKTUUECKUX
1  |renepauyu. CiocoObl OMKMCAHKUSA MJIa3MEHHBIX CPefl, CTPYH U |IMHUIL] JAHHOTO pa3jera, 14
BHYTPEHHHUX JWHaMHAYeCKUX MPOLECCOB. paboTa ¢ TuTepaTypoi.
o N3yueHue aupakTrue CKUX
Pasgen 2. YcTponCTBO U NPOEKTUPOBAHUE I1/Ia3MEHHBIX
2 eZIUHUL] JAHHOTO pa3zera, 25
YCTaHOBOK. N
paboTa ¢ uTepaTypoi.
o N3yuenue aupakTrue CKUX
Paspen 3. B3aumogencTBre m1asmel C MaTepyuanamMy 1
3 eZIUHUL] JAHHOTO pa3zera, 23
cpefiaMu. N
paboTa ¢ TuTepaTypo.
N3yueHue aupakTrue CKUX
4  |Pa3pen 4. IIpuMmeHeHue TI/Ia3MeHHBIX TEXHOIOTHI. e[JVHUL] JAHHOT'O pa3zeJa, 18
paboTa ¢ TuTepaTypo.
N3yueHue aupakTrue CKUX
5 |Pa3men 5. IloaroroBka u HarvcaHve pedepara. e[JVHUL] JAaHHOT'O pa3zeJia, 13
paboTa ¢ uTepaTypoi.
Bcero 3a 11 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1(2 3 5 6 (7/8] 9 10 |11 |12 |13 | 14 15 16 | 17
11 KB KB | OP KB | AP KB | Ped | AP

Ycii0BHBIe 0003HAYCHUSA:

o JIP — aparHoCTHUeCKasi paboTa;
e KB — KOHTpO/IbHBIE BOTIPOCHI;

e Ped — pedepar.

TEKy]l[Hﬁ KOHTPOJIb YCII€BAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B INCKPETHLIE BDEMEHHBLIE MHTEPBAJ/IbI B

cnemyronux dhopMax:

e HArHOCTUYECKasi pabora;

*  KOHTDOJIbHBIE BOMIPOCHI;
e pedepar.

IIpomMesKyTouHasi arTecTanus IPOBOAXUTCS B opMax:

® 5S5K3dMeEH.




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. P. Macnos, C. B. ®énopos, A. I. Cxuptiazse. . BeicokosddheKTHBHbIE TEXHOIOTUU U 000PyAOBaHUE
COBpPEMEHHOT0 MallIMHOCTpOoUTe/IbHOTr0 npou3BoAcTBa. Crapsiii Ockon: THT, 2017, 25 3k3.

2. B. B. CaxuH. . ¥CcTpOICTBO U JelicTBre 3HepreTuueckux oowekros. CI16.BI'TY "BOEHMEX" um. . @.
Ycrunosa, 2008, 70 3K3.

3. I M. JKumkukos, A. I1. Kypeies, I'. A. JIykbsiHOB. . [IpukiagHas dusnyeckas Mmexanvka. JI.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 1990, 59 3K3.

4. O. H. ®aBopckuii, B. B. ®uwiroitt, E. Y. AHToBCKMI. . OCHOBBI TEOPHUH KOCMHUYECKHAX
3JIEKTPOPEeaKTUBHBIX [IBUraTeIbHbIX yCTaHOBOK. M.: Bricias mkosa, 1978, 10 3ks.

5. C. Y. UronkuH. . Pe30HaHCHBIE CBS3H U AUCKPETHAsT MOZie/Th KOHJeHCHpoBaHHoro BeljectBa. CI16. BT TY
"BOEHMEX" um. . ®. YctuHoBa, 2021, 1. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:

1. C. A. I'pywmn, JI. B. Jleckos, H. I1. Ko3noB. . DnekTprueckre pakeTHbIe JBUrarenu. M.:
MammHocTpoenue, 1975, 1 3k3.

2. C. . UronkuH. . Pe3oHaHCHBIE CBSI3U U AUCKPETHAsT MOJie/Th KOH/JeHCHpoBaHHoOTo BetjecTBa. CI16. BT TY
"BOEHMEX" um. . ®. YctuHoBa, 2021, 2 5K3.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'naBHasi — O6pa3oBaressHas matdopma FOpaiit. [y By30B 1 CCy30B.;

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

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmioreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIH [IOPTa TEXHUUeCKOIo peryauposanus: HopMel, npaBuia, cTaHiapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:
He Tpe0yeTcs.
5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEILI/IO- U MACCOOBMEH B BAKYYMHBIX 1 IVNTASBMEHHBIX TEXHOJIOT'SIX

AnHoTanusa paboueii nporpaMMsl

Mucuiynmuaa  TEIINIO- W MACCOOBMEH B BAKYYMHbBIX W IINIABMEHHBIX
TEXHOJ/IOTUSAX sBnsercsa [JUCLIMIUIMHOM 4YacTH, (opMHpyeMoH YydaCTHHKAMH 00pa3oBaTeIbHbIX
oTHoOIIeHWuH O/s0ka 1, mporpaMMbl TOATOTOBKM IO HampasieHuto 24.04.05 /[leueamenu aemamenbHbIX
annapamos. [IucuuriivHa peanmu3yercs Ha Qakynsrete A PakeTHo-kocmuueckoi Texauku bI'TY "BOEHMEX"
M. [.®. Yerunosa kadeapoit A9 ITJIASMOTA30JVUHAMUKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-2.01 crioco6HOCT, TMPOBOAWTH AaHAMM3 Ta30JUHAMHUYECKHX W  TeIJIOOOMEHHBIX IIPOL[eCCOB,
COTIPOBOXKZAIOIIUX PAabOTy HEProyCTaHOBOK aBUAIMOHHOM M paKeTHO-KOCMHUECKOW TEXHUKHY,
TICK-2.02 criocobHOCTh MPOBOAUTH PabOThI MO BBIUUCIUTETHLHOMY MOZEIMPOBAHUIO TEII000MeHa W3eHit
PaKeTHO-KOCMUYECKON TeXHUKH, aHaJM3MpOBaTh U 0000IaTh pe3y/bTraThl, 00eCreurnBaTh UX MPaKTHUeCKYHO
peanusanuio.

Co,qepx(aHHe AUCLUII/IMHBI OXBATBIBAET KPYI' BOIIPOCOB, CBA3dHHBIX C BpraGOTKOﬁ HAdBBIKOB, HEOGXO,ELI/IMI:-IX
A1 I/ICC]'IE,E[OBEITEHLCKOI‘/JI u HPOEKTHO-KOHCTPYKTOPCKOﬁ AedATe/IbHOCTH CIieuajiiuCTra B obactu CO30aHUA
HOBOM TEeXHUKU U I/IHTEHCI/ICI)I/IKEIL[I/II/I pa6oq1/1X nmpoueccoB B U3ae/IUAX BBICOKOM TeXHOJIOTHMH, a TaKXe [OJid
MMpoBeAeHNs I/ICC]IE,E[OBaHI/Iﬁ MmponeccoB M OIITUMH3AlIUKW WX XdPAKTEPUCTUK B 3HEPreTUUYECKHWX YCTaHOBKAaX
Pa3/IMUYHBIX TUIIOB, OJI1 dKTHMBHOI'O B/Ia/IeHHWA METO/laMKW pAaCUeTHOI'o0 MO/Ie/IMPOBAHNKA I/Ia3MEHHBIX TeUeHU U
TerioMaccoriepeHoca B 00beKTax MIa3sMeHHOM TeXHUKHU.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
*  KOHTPOJIbHBIE BOIIPOCHI;

e pedepar.

HPOMe)KyTOIIHaﬂ dTTeCcTalus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHS (17 4.), camocTosiTeslbHas paboTa
cryzaenta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEIL/IO- U MACCOOBMEH B BAKYYMHBIX U INTABMEHHBIX TEXHOJIOT'SIX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHue padoThI PexomeHjyemas 1uTeparypa prn?{?éKOCTb’
Pazgen 1. OcHOBHBIE IOHATHA 0 M/Ia3Me M YCTPOHCTBAX A1 ee reHepanuu. Croco0bl ONMUCaHUA
IIa3MeHHBIX CpeJi, CTPYH U BHYTPEHHUX JUHAMHYeCKUX MPOLeCcCoB.
Wsyuere B. B. CaxyH. . YCTPOICTBO U [jeMCTBHE SHepreTHyeCcKux
AUAAKTIHECKIX GIWHAL | 6y o v rop: CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2008 14
JIaHHOI'O pa3zesa, pabora
o (BBenenue, 1)
C JIUTepaTypoil.
Wroro no pasgeny 1 14
Pa3pen 2. YcTpoiicTBO U NPOEKTHPOBaHMe IIa3MeHHbIX YCTaHOBOK.
Vzyuerie B. B. CaxuH. . YCTPOMICTBO U AeUCTBUe SHEPreTHUeCKUX
AUAAKTUECCKIX GIWHMI - 5 o roB: CTT6.BITY "BOEHMEX" um. [ ®. Ycrurosa, 2008 25
JJAHHOTO pa3zesna, paboTa 2)
C JIUTepaTypoii.
Wroro o pasgeny 2 25
Pa3pen 3. BzaumopeiicTBHe m1a3Mbl C MaTeprajiaMH U CpeaMH.
C. W. UronkuH. . Pe3oHaHCHBIE CBSI3U U JUCKPeTHAsi MOJeNb
N3yuenue KOHJieHCHpoBaHHoro BemjecTa: CI16.5I'TY "BOEHMEX" um. [I.
IUTaKTUUeCKUX eUHUI] @. YctuHOBa, 2021 (2) 23
JTAHHOTO pa3zena, pabota C. W. Urosikun. . Pe3oHaHCHBIe CBSI3U U JUCKPeTHAs MOZeNb
C JIUTepaTypou. KoHZeHcrpoBaHHOTO BetjectBa: CII6.BT'TY "BOEHMEX" um. 1.
@. YcruHoBa, 2021 (2)
Wrtoro no pasgeny 3 23
Pa3pen 4. IlpuMmeHeHHe MJIa3MeHHBIX TEXHOIOTHIA.
C. W. UronkuH. . Pe3oHaHCHBIE CBSI3U U JUCKPeTHAs MOJeNb
N3yueHue KOHJieHcrpoBaHHoOro Bejectea: CI16.5T'TY "BOEHMEX" um. [I.
IUTaKTUUeCKUX eUHUI] @. YctuHOoBa, 2021 (3) 18
JTAHHOTO pa3zena, paboTa C. W. Urosikun. . PesoHaHCHBIe CBSI3U U JUCKPeTHAs MOZe/b
C JIUTepaTypou. KOH/leHCcHpoBaHHoOTO BemjectBa: CI16.BI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2021 (3)
Wrtoro no paspeny 4 18
Pa3pen 5. IToagroroBka U HanucaHue pedepara.
N3yuenue A. P. Macnos, C. B. ®énopos, A. I. Cxuptnagse. . 13
IAOAKTUUEeCKUX eIUHUL] Bricoko3hekTHBHBIE TEXHOOTUH U 000PYyAOBaHHE
JTAHHOTO pa3zena, paboTa | COBpeMeHHOT0 MalllMHOCTPOUTETBLHOTO TIPOM3Bo/CcTBa: CTaphlid
C JTUTepaTypou. Ocxkos: THT, 2017 (Bce rnaBbi)
O. H. ®aBopckuii, B. B. @umroir, E. U. fAuToBCKU. . OCHOBBI
TeOpUU KOCMUUECKUX 3/1eKTPOPeaKTUBHBIX IBUraTe/IbHbIX
ycTaHoBOK: M.: Briciuas mkona, 1978 (Bce rnaBbi)
C. D. ®pu. . OnTrueckue criekTpsl atomos: CIT6.: Jlaab, 2010
(Bce rnaBnI)
I'. M. )Xunxukos, A. I1. Kypeiues, I. A. JIykbsHOB. . [IpukiagHas
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¢usnueckas mexanuka: JI.BI'TY "BOEHMEX" um. . @.
YcruHoBa, 1990 (Bce riaBb)
C. [. I'puiuun, JI. B. Jleckos, H. I1. Ko3oB. . Dnekrpuyeckue
pakeTHble ABurarenu: M.: MammHoctpoenue, 1975 (Bce raBbi)

Wrtoro no pasgeny 5

13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEIVIO- U MACCOOBMEH B BAKYYMHBIX U INTABMEHHBIX TEXHOJIOT'USIX

®OH/JbI ONEHOYHbBIX CPEACTB

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

e UarHocTUYecKas paborta
*  KOHTDOJIbHbIE BOIIPOCEHI;
* pedepar;

e 5K3aMeH.

Kputepuu oneHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KoHTpo/ibHBIE BOIPOCHI

KpuTepru onjeHMBaHUS OTBETOB Ha KOHTPOJ/IbHbIE BOIPOCHI.
OTBeThI Ha KOHTPOJIbHbIE BOMPOCHI 110 OTpe/ie/IeHHbIM pa3zesiaM AUCLUILIMHBI OCYLECTBISIOTCS B YCTHOU
thopme. CtyzmeHTy 3a/1at0TCs 3 BOTIPOCA B PAMKaxX M3yuaeMoro pasziesia, AJisl YCIeIHOM aTTeCTal[iuu
HEO0OXO0/IMMO TIPaBH/ILHO OTBETHTD Ha 2 U BhIllle BOMPOCOB. OTBET Ha BOMPOC I0/KeH ObITh MPaBUbHBIM,
cofiep>KaTe/ibHbIM, apT'YMEeHTHPOBaHHBIM.

CHHCOK KOHTPOJIbHBIX BOIIPOCOB.

1. PaBHOBeCHas 1 HepaBHOBeCHas I1a3Ma. YpaBHeHue Caxa. YC/I0BUSA ero BbIIIOJIHeHUs. PaBHOBeCHbIe
SHTaNbIUMHbIE UAarPaMMBbl. YCIOBUS UX CIIpaBeJ/IMBOCTH.

2. DnieMeHTapHbIe MPOLieCChl B T1a3Me. MloHM3a1ysl, peKOMOMHALIMS, YIIPYTUI U HEeYTIPYyTHii 0OMeH SHepryei.
OCHOBHBIe 3aBHCUMOCTH. YC/IOBUS CTalJMOHAPHOCTH. YCIOBUSI paBHOBECHSI.

3. YpaBHeHus1 OanaHca YaCTHL] ¥ SHEPTUH B Tla3Me. AHAIN3 COCTOSTHUS TI/Ia3Mbl B TEDMUHAX XapaKTePHBIX
BpEMEH.

4. JnekTpryecKuii Mpoboii ra3oBoro nmpoMexxyTka. Kpueele INameHa. @U3nNUeCKU CMBICIT.

5. DneKTpUUeCcKUe CxeMbl [OAK/IIOUeHUs TeHeparopoB Iu1a3sMbl. HasHaueHue 3/1eMeHTOB. YCioBUe
TIO/IIeP>KaHUs YCTOMUMBOUM PaboThI pa3psja.

6. BosbT-amriepHble, BOJIBT-PacX0OJHble XapaKTePUCTHUKH T/1a3MOTPOHOB. PexxrMbl paboThl. YC/I0BUS, CIIOCOOBI
MPOCTPAHCTBEHHOW Y BpeMEHHOU CTaOU/M3aLyu pa3psifioB.

7. TpaeKTopuM ABI>KEHUS 3apsDKeHHBIX yacTul] B riasMme. JuddepeHiivianbHble 1 UHTerpasibHble CeueHust
B3aMMO/IeHCTBUS 3apSPKEHHBIX U HEWTpabHBIX YacTHil. [JebaeBckuii paguyc. TIpuije/ibHOe pacCTOsTHUE.
OddekT «yberanus ObICTPBIX TEKTPOHOB».

8. YpaBHeHue Caxa. Yc/0BUS ero BhiMosHeHUs. CTaTUCTUUeCKUi BeC CBSI3aHHBIX COCTOSIHUM 3/1IeKTPOHA.
[ToctynarenpHas cTaTUCTUYeCKasi CyMMa 3/1eKTPOHA, aToMa WU MOJIEKYIbI.

9. OnTuueckas [UarHOCTHKA Tui1a3Mbl. TexHrUYecKast opraHy3aius usMepeHuid. Cxema royiyueHus CrieKTpa.
A6cosoTh3aLyA U3MEPEHUH.

10. OnTrueckast AUarHOCTHKA Ty1a3Mbl. Paciiidporka criektpa. OCHOBHbIE TIpHeMbl 00pab0TKH HH(OpPMAIIHH.
3aceneHHOCTH BO30y K/IeHHBIX YPOBHel. Pacnipesienienue Bonbiimana.

11. OrrTMueckast AMAarHOCTHKA 1y1a3Mbl. CTaTUCTUUECKHe Beca ypPOBHel. BpeMeHa »KHU3HU BO30Y>K/[€eHHbBIX
COCTOsIHMI. BeIunciieHre TeMIiepaTypbl ¥ KOHL|EHTPALU 3apsDKeHHBIX YaCTHL] 110 JaHHBIM CITeKTPa/IbHBIX
H3MepeHui.

12. 3oH/10Bast AUArHOCTHKA T171a3Mbl. Pu3nueckre 0CHOBBL. CxeMa M3MepeHwuit. [1aBatoliuii moTeHIMAIL.
J/eKTPOHHBIN U MOHHBIM TOKU HachllleHus1. BoccTaHOBIeHMe rTapaMeTpOoB T171a3Mbl U3 BOJIBT-aMIIepHON
XapaKTepUCTUKU 30H[a.

13. B3auMozeiicTBue M/1a3Mbl C MoOBepXHOCTSIMU. KaTogHbINA U aHOAHBIN CKauKU MOTEHLMAI0B. DMUCCUOHHOE
oxJiakaeHre. CTeHOUHasi peKOMOWHALIYS U TIOT/IOILeHYe 3apsDKeHHBIX YacTHL.

14. TIporjecchl Ha AneKTpogax. PakTopbl TemMriepaTypsl U opMbl 31ekTpoaa. OcobeHHOCTH paboThI MOMBIX U
MHOTOIIOJIOCTHBIX KaTo0B. KaTo/b! C pacnpe/ie/ieHHbIM [T0TEHLMa/I0M.

15. TepMo3/1eKTpoHHas 3MUCCHst. PaboTa Bbixoza. BivsiHe XUMHUECKOTO COCTaBa KaTo/IOB.
JlaHTaHUPOBaHHbIE, TOPUPOBAHHBIE TEPMOXHUMUYUECKUEe KaTo/bl. Posib 1fUpKoHUSs, radHus. Ousnueckue
MeXaHW3Mbl, CIIOCOOBI OX/IAXK/IEHHST KaTO/IOB.

16. O6o61IeHHasE CXeMa MH)XXeHePHOH OLIeHKH, pacueTa rlapaMeTpOB MPOU3BOJILHOTO M/1a3MEHHOTO 00BeKTa.
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17. Cioco0bl MoJTyYeHus M1a3Mbl. DJIEKTPOTIPOBOIHOCTH Ma3Mbl. OCOOEHHOCTH COCTOSTHHS T/1a3Mbl B
3JIeKTpUYeCcKOM MoJie. Hen3oTepMUYHOCTS M/1a3Mbl. PakTOPEI, BAUSIOLME Ha XapaKTePUCTUKY pa3psfa U yTH
yIIpaBJIeHUs BBIXOAHBIMY I1apaMeTpaMHu.

18. MakcBe/yI0BCKOe pacripefiesieHre 0 CKOpOCTAM. OCHOBHbIE IOMYILeH!Us U MOPsZ0K BbIBoAA (hOPMYJIBI
Makcsesia. Bo3MoskHBIe a/lbTepHATUBHBIE TIOAXOb] U UX C/Ie/ICTBUSL.

19. JlasepHasi o6paboTka Marepuanos. JIa3epHas pe3ka. OcobeHHOCTH H31YeCKUX MTPOLIeCCOB JIa3ePHOM
pe3Ku. JlasepHoe pasziesieHre MaTepraos.

20. [Tna3meHHOe TIOBEPXHOCTHOE YIIpOYHeHHe. ByiusiHie mapameTpoB pexxrMa 00paboTKu Ha CTPYKTYpPY U
XapaKTepUCTHUKH yIIPOYHEHHO! 30HbI. BrIO0p pexkxumMoB 06paboTku. CriocoObl 1/1a3MeHHOT0 yIIPOYHEHHSI.
21. OO1Me MPUHLMIILI TPOEKTHPOBAHUS 1/1a3MeHHBIX SHepreTUYeCKUX yCTaHOBOK. KOHCTPYKTUBHBIE U
pe’KMMHbIe TTapaMeTphbl AYTOBbBIX I71a3MOTPOHOB. [171a3MOTPOHBI INHENHOM CXeMBI.

22. I1na3MOTpOHBI C PUKCUPOBaHHOM A/MHOM Ayru. Criocobbl Bo30yKeHus ayru. HekoTopsie po6sieMsl
KOHCTPYHPOBaHHs I71a3MOTPOHOB. BBIOOp MCTOUHMKA IUTAHKS T171a3MeHHBIX SHePreTHUeCKHX YCTPOMCTB U
YCTaHOBOK.

23. TexHONIOTMUeCKHe aCIeKThI I71a3MeHHOH pe3ku. PpoHTanbHas MOBepXHOCTH pe3a. [11asmoobpasytomye
cpeZibl IpU pe3Ke. Buzbl 11a3MeHHON pe3Ky. 30Ha TEPMUUECKOTO BJIUSTHUS.

24. BpepHble BO3/eHCTBYS, CBsi3aHHbIe C 3arps3HeHreM Bo3Jyxa. 3alluTa oKpyyKatolleii cpefibl OT
MIPOMBIILIEHHBIX 0TX0[0B. OuKCTKa ra3oB 0)KUraHUeM. Y/iaBIUBaHKe a3p030Jiell 571eKTPOGUIbTPaMu.
C)kuraHue TBep/bIX FOPOZCKHAX OTXOZ0B.

Pedepar

O06mnem pedepata — He MeHee 15 cTp. O0si3aTeIbHO UCIIOIB30BaHUE He MeHee 3-X 0TeUeCTBEHHBIX U He
MeHee 1-r0 HIHOCTPAHHOTO UCTOUHHKA, OMyO/IMKOBAaHHKIX B Tocieqnye 15 eT. [TosicHUTeTbHAs 3aTiCKa C
TEKCTOM, PUCYHKaMH1 U rpadvKaMu BhINO/HsIeTCs1 B pegakrope “Word”. TIponiegypa 3amuTs! pedepara
BKJIFOYAeT OTBETHI Ha BOTIPOCHI MPero/jaBaresis, BEICTYTI/IEHHe C TIpe3eHTallel pe3y/bTaToB U ToC/Ie Iy OIUM
TPYIINOBBIM 00CyK/ieHreM TeMbl. B xofie 3amuThl pedepara oOydaroipecs J0/DKHBI IIPOIeMOHCTPUPOBATh
Ky/IETYPY Pe4y TP U3/I0’KeHWH CBOUX MBIC/IEH, TIOTUYHOCTD B TIOCTAaHOBKE U M3/I0)KEHUH Marepuarna,
HeoOX0ZMMbIe HaualbHble 3HAHUS IO CYIIEeCTBY 00CY>KaeMO TEMBI.
Ornenka pedepara BoicTaBsieTcs 1o 100 6anbHOH 1IKane ¢ y4éTom:
- ohopmIIeHHE TIOSICHUTETBHOU 3arucKu — 30 6asos,
- IOCTAaHOBKA AOK/Iaza 1 goknam — 30 6aos,
- 3alIUTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI M X JIOTHKA, Ky/lIbTypa peur — 40 6anos.
Pacripefiesienyie 6asiioB 10 3/1leMeHTaM:
- COOTBETCTBYE COJIep>KaHWsI 3asiBJIEHHOUW TeMe, OTCYTCTBHE B TEKCTe OTCTYIIJIEHUH OT TeMbl 7 6asiios;
- COOTBETCTBUE LIeJIAM U 3afiauaM JUCLIUTUTUHEI 7 0asIioB;
- IOCTAHOBKA MPO0/IEMbI, KOPPEKTHOE U3/IO’KEHUE CMBIC/IA OCHOBHBIX HAyUHBIX U/IEH, UX TEOPETUYECKOe
060CcHOBaHUe U 00bsICHeHe 8 0aJIIOoB;
- IOTUYHOCTD U TI0C/Ie[J0BaTeIbHOCTE B U3/I0’KeHWU MaTteprana 8 6arios;
- criocoOHOCTE K paboTe ¢ IMTepaTypHBIMU UCTOYHUKAaMU, MTHTEPHeT-peCcypCamMH, CIIPABOYHOM 1
SHLUKIIOTIeANYeCKOM JIUTepaTypoit 8 6asos.;
- 00beM KccIeI0BaHHOM JIUTEPATyPhl U APYTUX UCTOUHUKOB MH(OpMaLuK 7 6asios;
- BJIaJileHre WHOCTPAHHBIMU SI3bIKaMH, UCII0/h30BaHUE MHOCTPAHHBIX UCTOYHUKOB 7 Gaslios;
- criocoOHOCTh K aHAM3y U 000011[eHHI0 MH(MOPMAIMOHHOTO MaTepyara, CTerieHb MOJTHOTHI 0030pa COCTOSHUS
Borpoca 7 6asnos;
- yMeHHe U3BJieKaTh MH(OPMALHMIO, COOTBETCTBYIOILYIO TIOCTaB/IeHHOU LIe/H, ¥ TiepepacripesesisiTh
uHbopMaLio 7 6aos;
- HaBBIKY MJIAHUPOBAHUS W YTIPaB/Ie€HNs BpeMeHeM IPU BITIOJTHEHUU PaboThI 7 0asios;
- 000CHOBAaHHOCTD BBIBOJIOB 7 0alioB;
- Ha/IMuMe aBTOPCKOM aHHOTAI[UM K pedepaty 7 6asios;
- IPaBUJIbHOCTE OopMIIeHHs (COOTBETCTBHE CTaHAAPTY, CTPYKTypHast yIOpsilo4eHHOCTh, CCHUIKH, LIUTATHI,
Tab/MLbI U T.71.) 7 6aios;
- cobmozieHre oobeMa, IPUGTOB, UHTEPBA/IOB (COOTBETCTBHE OOPM/IEHHUS TTPaBU/IaM KOMITbFOTEPHOTO Habopa
TeKcTa) 6 6asoB.
Pedepar cunTtaeTcsi MPUHATHIM MPU Habope cTyseHToM Oosee 85 GasioB.

[Tpumeps! TeM pedeparos:

- OCHOBBI TeOpYU U CBOWCTBA yTOBOIO pa3psja.

- Nonuszauus raszos. [loHsaTre nyiasmel.

- CTpyKTypa 5/1eKTPOAYyIroBOro paspsza.

- HuskoremriepaTtypHas Ijia3sma.

- O6nacT IPUMEHEHMS 3/IEKTPOIYTOBOM T/1a3Mbl.

- IIna3meHHas pe3ka MeTaslJIoB.

- JHepreTUYeCcKre XapakKTepPUCTUKU I1J1a3MOTPOHOB.
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- [InasmeHHOe HaHeCeHUs MOKPBITHH.

- Buzpt BU 1 CBY 11a3MOTPOHOB.

- Ycrpoiicteo BY 1 CBY niasMoTpoHOB.

- [1nasmeHHO-TepMHUuecKast 06paboTka MaTepyasoB C UCOIb30BaHUeM BU-m1asMel.
- [Ina3MOTpOHBI KOCBEHHOTO IeHCTBYSI.

- [In1a3MOTpPOHBI C BEIHECEHHBIM JYTOBBIM Pa3psifioM.

JK3aMeH

OO0yuaroImuiicss UMeeT MpaBo Ha MoJyueHue MUHUMA/TbHOM TI0I0KUTE/TbHOM OLIEHKH MPH YCIOBUU
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hOpMe IMarHOCTHUECKOU paboThI B
COOTBETCTBUH C TpadrKOM pa3zena 4.
IoryckoM K craue 3K3aMeHa SIBJISIeTCS BBITTOJTHEHNe BCeX MepPOTIPUSTUMN, TIPelyCMOTPEHHBIX rpahuKoM
KOHTPOJIbHBIX MEPOTIPUSITHI paboueli MPorpaMMbl AUCIATIIAHEL.
OK3aMeH MpoBOAUTCS B (JOpMe YCTHBIX OTBETOB Ha BOIIPOCHI 9K3aMEeHALIMOHHOTO OuieTa.
O11eHKa 3a 9K3aMeH BBICTAB/ISIETCS 10 pe3y/IbTaTaM OTBETOB 2 BOIPOCA 3K3aMeHal[MOHHOTO Ousiera:
«OTJIMYHO» - TIOJTHBIM OTBET Ha 2 BOTIpoca OuieTa ¥ BOSMOXKHBIE [[OTIOJTHATE/TbHbBIE BOTIPOCH;
«XOPOLLIO» - He3HAYUTEJIbHbIEe 3aMeuaHusi Ha OTBETHI 110 2 OCHOBHBIM BOIIPOCAM U HEIOJIHble OTBETHI Ha
JIOTIOJTHUTE/IbHBIE BOIIPOCHI;
«YIOBIETBOPUTE/ILHO» - HEITOJIHbIe OTBETHI Ha 2 BOTIpOCa OuieTa, OTCYyTCTBUE OTBETOB Ha OT/e/TbHbIe
JIOTIOJIHUTEJIbHBIE BOTIPOCHI;
«HEY/IOB/IETBOPUTETLHO» - HETIO/THBIM OTBET Ha OJJUH BOMPOC OuMJieTa, OTCYTCTBHE OTBETA HAa BTOPOU U
JIOTIO/THUTEJIbHbIE BOIIPOCHI.
[TepeueHb 5K3aMeHAI[MOHHBIX BOMIPOCOB NpeAcTas/ieH B Y MK AuCLIUTIIMHEL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. OcHoOBHBIE IOHATHS O
IjiasMe U yCTPOHCTBaXx /i/if ee
6 1] |reHeparm. Cnioco0b1 OnMCaHuA 2% | 12 8 4 14 | 20 | 20 KonTtposnbHbIe
IUIa3MeHHbIX Cpefl, CTPy#l U BOITPOCHI
BHYTPEHHUX JUHAMHYEeCKUX
MPOLeCCOB.
Pa3pen 2. YcrpoiicTBo U KOHTDOMLHLIE
6 11 |mpoeKTHMpOBaHHUe MJIa3MeHHbIX 37 | 12 8 4 25 20 | 20 P
BOITPOCHI
YCTaHOBOK.
Pa3pen 3. BzaumopeiicTBue KOHTDONLHBLE
6 11 |ma3mel c MaTepuajamMy U 38 | 15 | 10 5 23 20 | 20 P
BOIIPOCHI
cpefaMu.
6 1 Pa3zpgen 4. IlpumeHenne 5 30 | 12 8 4 18 20 | 20 KontponbHbie
MIa3MeHHbIX TeXHOJIOTHH. BOTIPOCHI
6 | 11 [PasAen>S.Iloaroroska u 13/ 0] 0| 0o | 13| 20| 20 | Pegepar
HanucaHue pedepara.
Bcero 3a 11 cemectp 144 | 51 | 34 17 93 | 100 | 100
Bcero mo auciuniuHe 144 | 51 | 34 17 93 | 100 | 100
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