





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA DQHEPTETUYECKHNX MATEPUAJIOB

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:

TTICK-19 — criocoGHOCTh OPUEHTHPOBATLCS B MHOTOOOpa3ny COBPEMEHHBIX 00pa3iioB OOenpuUIacos,

17.05.01/B3pbIBaTeneil, CUCTeM apTU//IEPUHCKOTO M PaKeTHOTO BOOPY’KEHMs, JeMOHCTPUPOBAaTh 3HaHHE X
(E3) |TexHMYeCKMX XapaKTepUCTHK W KOHCTPYKTMBHBIX OCOOEHHOCTeH, IpHMeHsieMbIX MaTepuagoB U

TeXHOJIOT U

IICK-25 — crocobHOCTE OPUEeHTHPOBATECS B MHOTOOOpa3uK coOBpeMeHHBIX 00pa3ijoB O0enpumnacos,

17.05.01|B3priBaTesieif, CUCTeM apTWIJIEPUHCKOTO U PAaKeTHOTO BOODPY)KeHHs, J€MOHCTPHUDOBATh 3HaHHE UX
(E3) |TexHMYeCKMX XapaKTePUCTHK U KOHCTPYKTHMBHBIX OCOOEHHOCTeH, INpHUMeHsieMbIX MaTepHajioB U

TeXHOJIOTHH

®OopMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT JOCTYKEHHE CIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
IICK-19 (17.05.01, E3)

3HAHUS:

Ha YpOBHe Ipe/ICTaB/IeHHIA:

* MCTOPHIO TOSIBJIEHUS Y PAa3BUTUS SHEPTETHUECKUX MaTepHaJioB;

* KnaccuUKaruio OCHOBHBIX TMpe/CTaBUTe el SHePreTHYeCKUX MaTepvasioB U 00/1acTd MpUMeHEHHUS
WX B CPeJICTBax MOpakKeHUsl ¥ DoerpuIiacax.

Ha ypOBHe BOCITPOU3BeJeHUsI:

* HOMEHK/IaTypy OCHOBHBIX THIIOB OOEMNpPUIIAacOB, B3PhIBAaTe/IeN U TPUMEHSEMBIX B HUX SHEPreTHUeCKUX
MaTepyasos;

* TIPUHIUIIBI (YHKIIMOHUPOBAHUSI SHEPreTHYeCKUX MaTephasioB B CUCTeMax OPYXKuWsi, Ooerpumacax u
B3pbIBATEJISX.

Ha YpOBHE TIOHUMaHHUSI:

* OCHOBHBIE TIOHSITHSI M OTIpeZiesieHss (PU3UKU TOpeHUs, JeTOHAlMH, MEeXaHWKU JehOpPMUPOBAaHUS U
pa3pyIleHus] OKPYXKAIoll[ed Cpefbl yAapHBIMU BOJHAaMH, TPOLIECChI BBICOKOCKOPOCTHOIO COYZapeHUsl M
MpoOUTHS TIperpa/, B TuiaHe IPUMeHeHUsT SHEePTeTHUeCKUX MaTepHrasioB /ISt CO3JaHUs 3TUX MPOIeCCOB.;;

YMeHuUsi:

TeopeThueCcKue:

* caMocCTosATeNlbHO paboTaTh C HAyYHO-TEXHWYECKOM U TaTeHTHOW JIUTepaTypo, B TOM YHC/Ie C
WHTEPHET-PecypcaMu, PpeKOMeHyeMOH /IJIs1 U3yUeHHs AUCIUTTHHBI;

* aHa/IM3UPOBaTh OCHOBHBIE YHEPreTUUECKHE XapAaKTEPUCTHUKU SHEPreTHUYeCKMX MaTepua/ioB U YMeThb
CBSI3BIBAaTh WX C 30QPEKTUBHOCTBIO CHUCTEM OpYXKWs, CPEICTB TIOpaXeHWss W OO0enpuIiacoB, B KOTOPBIX
MIPUMEHSIIOTCS JJAHHBIE SHEpreTHUeCKre MaTepualibl;

*  QHAIM3WPOBATh  TAKTUKO-TEXHMYECKWE  XapaKTePUCTHKK  OOernpuracoB U B3phIBaTesel,
TIPUMEHUTETEHO K UCTIO/Ib3YeMbIM B UX KOHCTPYKI[UH SHEPreTHYeCKUX MaTepyaoB.

TpPaKTUYe CKUe:

* IPUMEHATH (PyHAaMeHTa/IbHbIE TIOHATHS 00IIeTEXHUUEeCKUX AUCLIUIUIMH K 3a/lauaM CITel[Ha/IbHOCTH. ;;

HABbIKU:

* HaBBbIKaMK pedepaTUBHOM paboThI TI0 OCHOBHBIM THUTIAM YHEPreTHUECKHUX MaTepHasioB;

* MeToflaMH BOCIIPOM3BE/IEHUS] KOHCTPYKTMBHOrO OO/IMKa (YHKIMOHATBHO B3aMMOCBSI3aHHBIX
3JIEMEHTOB CPE/ICTB MOPaKeHHsI U 60eTnpUnacos.;.

IICK-25 (17.05.01, E3)

3HAHUS:

Ha YpOBHe Ipe/iCTaBJIeHHIi:

* MCTOPUIO TOSIBJIEHUS Y PAa3BUTUS SHEPTeTHUECKUX MaTepHaJioB;

* KiaccuUKaruio OCHOBHBIX TMPe/ICTaBUTe/Iel SHePreTHYeCKUX MaTeprasioB U 00/1acTd MpUMeHEHHUS
WX B CPeJICTBaxX MOpakeHus 1 boernpuracax.

Ha ypOBHe BOCITPOU3BeJeHUsI:

* HOMEHK/IaTypy OCHOBHBIX THIOB OOETPUIIAacOB, B3PhIBAaTe/IeM U TPUMEHSIEMBIX B HUX SHEPreTUUYeCKUX
Marepuasos;

* TIPUHLIUIBI (QYHKIIMOHUPOBAHKMSI SHEPreTHYeCKUX MaTephasioB B CUCTeMaX OpYXKusi, Ooerpumacax u
B3phIBATE/IAAX.

Ha YpOBHE TIOHUMaHHUSI:

* OCHOBHBIE TIOHSITHSI W OTIpefiesieHust (PU3UKU TOpeHUs, JeTOHAlMH, MeXaHWKU JeOPMUPOBAaHUS U
pa3pyIleHus] OKPYXKAlolllel Cpefbl yAapHBIMU BOJHAMH, TIPOLIECChl BBICOKOCKOPOCTHOIO COYZIapeHUsl U
MPOOUTHS TIperpaji B TlaHe PUMEHEHUs SHePreTHUeCKUX MaTepUasioB /ISl CO3ZIaHMsT 3TUX MPOLECCOB.;;

YMeHuUsi:

TeopeTHUeCKUe:



* CaMOCTOSATEeNILHO paboTaTh C HAyYHO-TEXHUYECKOW U TATeHTHOW JIUTEepaTypod, B TOM UHC/Ie C
VMHTepHeT-peCcypcaMu, peKOMeH/[yeMOH [J1s1 U3yueHUsl AUCLUIIHEL;

* aHa/IM3MpOBaTh OCHOBHbIE SHEpreTUYeCcKHe XapaKTepPUCTHMKU SHepreTMYeCKMX MaTepuasoB U yMeTb
CBSI3bIBaTh UX C 3PQPEeKTUBHOCTHI) CHUCTEM OpYXKWs, CDeACTB TIOpaXeHWss W O0enpuriacoB, B KOTOPBIX
NIPUMEeHSIIOTCS JaHHble SHepreTUyecKye MaTepualbl;

*  QHa/MM3MPOBAaTh  TaKTUKO-TEXHUYECKHWe  XapaKTepUCTUKH  OOernpumacoB W B3pbIBaTesed,
MIPYMEHHNTEJTIBHO K UCTI0/Ib3yeMbIM B MX KOHCTPYKLMY SHEpreTUUecKUX MaTepuarsoB.

MpaKTH4yeCcKue:

* IpUMeHsATh PyHJaMeHTa IbHbIe TIOHATHS 00IeTeXHUUeCKUX JUCLIMIUIMH K 3a/lauaM CreLUanbHOCTH. ;;

HABbIKU:

* HaBBIKaMK pedepaTHBHOM paboThI IO OCHOBHBIM THTIAM HEPreTHUeCKUX MaTepHhaJioB;

* MeTOJaMH BOCIIPDOM3BEe/IeHHSI KOHCTPYKTMBHOTO 00/MKa (DYHKLIMOHAMBHO —B3aWMOCBSI3aHHBIX
3/IeMEHTOB CPe/ICTB TIOpa’keHUsI U OOerpuIacos.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna TEOPUSI SHEPTETUYECKUX MATEPUAJIOB sinisieTcst AUCLIATIMHOM
o0s13aTe/IbHOI yacTu 6;10Ka 1 MporpaMMbI IOATOTOBKY 110 HarpasieHusimM: 17.05.01 Boenpumace! u
B3pbIBaTeny, 17.05.01 boenpunace! ¥ B3pbIBaTe/Iu.

CogepkaHve IUCLUIVIMHBI SBJIeTCS JIOru4eckum npozgospkenueM aucuuiind: XUMUSA, ®U3UKA,
BBICHIASI MATEMATHUKA, UCTOPUSA (MCTOPUS POCCHU, BCEOBIIIASI UCTOPHUS).

Copep)kaHe AUCLUATIIMHBI SIB/IsieTCsl OCHOBOM [yisi ocBoeHus: aucturuiiH: @U3UKA B3PBIBA U
YIAPA, OCHOBBI YITIPABJIEHUS CPEJICTBAMU ITOPAXKEHVSA, OCHOBBI BAJUVIMCTUKU N
ASPOJJUHAMUKU CPEJACTB IIOPAKEHUS, OCHOBbBI ITPOEKTUPOBAHUSA CPEJACTB
IMOPAKEHUSI, TEXHOJ/IOI'SA ITPOU3BO/JCTBA CPEJCTB IIOPAJKEHWSA 1 BOEITPUITIACOB.

[TpesBapUTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasa U3yueHus TUCLIATUTUHBL:

¢ OIIK-2 — CniocobeH camMoCTOSATe/TEHO IPUMEHSITH TIPUOOpeTeHHbIE MaTeMaTHUeCcKue,
eCcTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYeCKUe U NpodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
VIH)KeHEepHBIX 3a/la4

¢ YK-1— CrniocobeH oCylecTB/ISIThL KPUTHUECKHH aHau3 TPOO/IEMHBIX CUTYalldi Ha OCHOBE CUCTEMHOTO
TIO/IX0/1a, BBIPabaThIBaTh CTPATETHIO JAeHCTBHUMA

e YK-5— CrniocobeH aHaM3UpOBaTh U YUUTHIBaTh pa3HooOpa3ue Ky/asTyp B MPOLIeCCe MEXKKY/ILTYPHOTO
B3aMOJIeNCTBUSA



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 9 3.e., 324 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Pa3Je/noB U AMAAKTHYECKHUX eUHHIY

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'o

Jlekuuu

JIabopaTopHbIit
NPaKTHKYM

CamocronTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TICK-19 (17.05.01)

TICK-25 (17.05.01)

Paspaen 1. O61yue cBefieHns 00 IHEPreTHYECKHX MaTepHasiax, B TOM YMCIe, H 00
HCI0JIb3yeMbIX Ooenpunacax. 1 Teopust SHepreTHUeCKUX MaTepyaos - Kak
TnipeiMeTHast 06/1acTh 3HAHWH J/1s1 HH>KeHepOB-60eNpUITaCHUKOB. 2 DHeprusl.
T'nobabHbIe NICTOUHUKH SHePruu. 3 YI/IeBOJJ0pO/bI - 0CHOBHOW SHEProHOCHTENb Ha
3emsie. 4 O6LMe CBeZieHus 0 B3PbIBUATHIX BellleCTBAX. 3aKOHOAATeaCTBO PO 06
OTBETCTBEHHOCTH 3a HE3aKOHHLIM 060p0T ¥ u3rotosneHre BB.

11

v

Paspen 2. Knaccudukayus BB. OcHoBHbIe IpaBuia 6e301acHOCTH npU
obpamennu ¢ BB. 5 Knaccudukarms BB 1o cocTtaBy, Ha3HaueHHI0, arperaTHoMy
cocrostHMIo. 6 Knnaccudukarms BB mo crernenn onacHocty. 7 OCHOBHBIE TIpaBUIa
obpallieHusi, TPaHCTIOPTUPOBKH, XpaHEeHHs! ¥ yTU/IM3aLyy BB.

11

Paspen 3. PaspaGorka u usrorosienue BB. 8 OCHOBHbIe HarpaB/eHNs B
paspabotke HOBbIX BB. 9 Crioco6bi nsrotosnenus BB. O6opyyoBatue,
rpuMeHsieMoe 15 Tpor3BogcTBa BB. 10 OcHOBHbIe 371eMeHTBI, COCTaB/ISIOLINe
OCHOBY /151 U3roToBnieHnst BB. Yrnepoz. 11 OCHOBHBIE 3/1eMeHTbI, COCTaB/IsIoLIe
OCHOBY /151 u3roTos/eHust BB. Bogopog. 12 OcHOBHBIe 3/1eMeHTBI, COCTaB/IsOLe
OCHOBY 151 usrotosneHust BB. Kucnopog. 13 OcHOBHbIe 3/1eMeHTbI, COCTaB/IsIOLI1e
OCHOBY J1s1 u3roToBeHust BB. A3oT. A3orHast Kucsora. 14 Ilpoliecc HUTpOBaHUs B
ripou3sBozcTee BB.

Pa3pgen 4. UyBCTBHUTEIBHOCTh U CTOHKOCTH BB K BHEIIHUM BoO3JeHcTBHAM. 15
UyBCTBUTEIBHOCTH U CTOHKOCTh BB. HauaymbHbIH WM HHULUHPYIOIHI UMITY/IBC. 16
UyBCTBUTE/ILHOCTL BB K Ter/I0BbIM UMITY/IbCaM, K Y/lapy, HaKOly U TPEHHUIO, K
COTPSICEHHIO TP BBICTPeie, K AeHCTBHI0 MHULMKUPYIoLux BB. Bo30yxaeHne
B3pBIBa NPY yZlape U TpeHUH. 17 3aBUCMMOCTb UyBCTBUTe/ILHOCTH BB 0T pasmiunbix
¢akropos. 18 Xumuueckas cTolikocTe BB. MeTozibl o1leHKH cToiikocti BB.
OcHoBHblIe 11po6bl. 19 ®usnueckas croiikoctb BB. 20 Tepmocroiikocts BB. 21
ToxcuyHocts BB.

16

Paspaen 5. Maunuupyromue BB. 22 NHuuunpytoue BB. HasHauenue, obiast
XapaKTepUCTHKa, 06/1acTh npumeHenwst. 23 ['pemyuast pTyTh. CBOCTBA,
TIpUMeHeHHe, U3roToByieHue. 24 Asng cuHna. CBoiCTBa, IpYMeHeHue,
nsrotoenenue. 25 THPC. CBoiicTBa, npUMeHeHMe, U3rotopneHye. 26 TeTpaseH.
CBOI{CTBa, NPUMEHeHHe, U3TOTOB/IeHHe.

11

Pa3pen 6. BpusanrtHbie BB. 27 BpusanTHbie BB. HasnaueHue, o6iiast
XapaKTepUCTHKA, 061acTi npumeneHust. 28 [TUKprHOBast KucioTa. CBOHCTBa,
rpuMeHeHue, u3rotosieHue. 29 Tporun. CBOHCTBa, IpUMeHeHHe, u3rotosieHue. 30
Tetpun. CBolicTBa, MpuMeHeHHe, usrotosnenye. 31 TOH. ColicTBa, pUMeHeHue,
usrotopseHue. 32 I'ekcoreH. CBOWCTBa, MPUMeHeHHe, U3roToB/eHue. 33
IpousBoaHbie BB Ha 0CHOBe rekcoreHa — OKToreH, rekgos. CBOICTBa, pUMeHeHHe,
nsrorosneHne 34 CmeceBble BB Ha 0CcHOBe TPOTH/Ia ¥ TeKCOTeHa — aMMOTOJIbI,
TI'-20, TTA®-5M, TI'AT'-5. CBoiicTBa, pUMeHeHre, U3rotosieHue. 35 MeTozbl
CHapsDKeHUs1 apTU/IIepuiickux Goernpunacos. 36 BpusaHtHbie BB, ripumensiemble B
WMHOCTPAHHbIX apMUSIX, M X OTeUeCTBEHHbIe aHaJIOTH.

30

16

14

Paspen 7. MerarensHble BB. 37 MeTtarenbHble BB. HasHaueHue, knaccudukarus,
ob11as XxapakTepUCTHKa, NprMeHeHwe. 38 [JpIMHbIH opox. CBOMCTBA, IpUMeHeHue,
nsrotos/eHue. 39 KoMIoHeHTbI HUTPOLe/ITFONI03HbIX TTOPOX0B. 40 ITMPOKCUIMHOBbIE
ropoxa. ColicTBa, NpUMeHeHHe, u3rotopenue. 41 HUTpornLepuHoBbIe opoxa.
CBOI{CTBa, NPUMEHeHHe, U3TOTOBJIEHHE.

20

10

10

Pa3pen 8. ITuporexHuyeckue cocTaBbl. 42 [TMpoTexHUYeCKHe COCTaBbI.
Ha3sHauenue, knaccudukanys, npuMeHeHue. 43 3axurare/bHble, OCBETUTE/IbHbIE,
TpacCUpYyIOlIMe, CUTHa/IbHbIe MMPOCOCTaBkl. PelienTypa, CBOICTBA, XapaKTePUCTHKH.

Bcero 3a 5 cemecTp

108

51

34

17

57

40

40

Paspen 9. OcHOBHBIE CBeJleHHs M3 TepMO U ra3oAMHaMHKH. 44 TlapameTpbl
cocTosiHYS rasa. 45 YpaBHeHUsl cOCTosiHUA rasa. 46 Cmecs rasos. 47
TepmoguHamuueckue nporieccel (TI1). 48 TeroéMkocTs ra3a. 49 BHyTpeHHsIs
SHeprus rasa. 50 BHewiHsist paGota rasa. 51 3akoH coxpaHeHust 3Hepriu. 52 ITepBbiit
3aKOH (Hauasio) TepMoAMHaMUKU. 53 Metoa uccnegoBanus TII. 54 Outanbnus. 55
VI306apHblii ¥ M30XOPHBIH nporjeccel. 56 VI3oTepmuueckuii mporecc. 57
ApmabarHslii pouecc. 58 ITonuTponHbIii nporecc. 59 O6parnMble U HeobpaTHMbIe
niporiecchl. 60 BTopoit 3akoH (Hayano) TepMoMHaMUKK. 61 DHTponus. 62
PasHoBUAHOCTY ra30BbIX NOTOKOB. 63 ITocTaHOBKa 3a/ja4u /151 OAHOMEPHOI0
ycraHoBuBIIerocs AsrkeHus raza (OY/II'). 64 Ypasuenus aprokenus finst OY/T. 65
‘YpaBHeHue coxpaHeHust Macchl Ayist OY/IT. 66 YpaBHeHue sHepruu ans OYI. 67
Cucrema ypaBHeHuit st OY/IT. 68 YpaBHeHHe KOMUUeCTBa JrkeHus st OY/T.
69 CropocTb 3ByKa. 70 CkopocThb TeueHus Trasa. [lapameTpsl TOpMOXKeHus rasa. 71
Kpurtnyeckrie napaMeTpsl ToToKa. 72 CBs3b MeX/Y /jaB/ieHHeM U IUIOIa/Ibio
ceyeHus ra3oBoii ctpyu. CeKyH/HbIH pacxoy rasa. 73 CBepx3ByKOBOe COIUIO. 74
Oco6eHHOCTH CBEPX3BYKOBOIO COIJIAa U PEXKUMBI ero pabotbl. 75 COrio ¢ KOChIM
cpesom. 76 Cuna TSru.

47

22

22

25

Paspen 10. Peakiuu B3peiBuaToro npespaierusi (PBII) 4 0CHOBBI TepPMOXMMHH
BB. Xapakrepuctuku BB. 77 Turibl peakijyii B3pbIBUaTOrO MpeBpalieHus (ropeHue
U fietoHauus1). 78 KucnopogHslit 6anaHc 1 KMCIOpoAHbIi koadduupeHt. 79 Cocras
TMPOAYKTOB B3pbiBUaToro pasnoxenus (ITBIT) BB. 80 OcobenHoctr PBIT XUIKUX 1
cmeceBbix BB. 81 IlpesenbHblii 1 KPUTHUECKHUIT jiamMeTpsl 3apsiaa. 82 TIoTHOCT
BB. 83 Onepretuueckue xapakreprcTiuku BB. O6ime cBesienust. 84 1-e Hauano

7

61

46

12

34

15

15

15

12065




TepMozHaMUKH. 85 TerioBble 3eKThI: TemioTa 06pa3oBaHuUsi, TEIJIOTa CrOPAHHUS,
TerioTa B3pbiBa BB. 86 3akoH I'ecca I'H. 87 Pacuét TenoBbix 3¢ dekToB. 88
Terutoemkocts [1BIT BB. 89 Pacuér Temneparyps! B3psiBa. 90 Teriora 1 SHTa/IBIUS
ob6pa3oBanusi. 91 YjiesbHasi BHyTPEHHSISI SHEPTHUsl U SHTA/bIMs. 92 PacyéT TernioTsl k
Temneparypsl [IBII. 93 Pacuét o6béma IIBII. 94 Pacuér papnenus IIBIT B 3ajaHHOM
o6béme. 95 Pacuét pabotsl, npoussogumoii [1BIT. 96 CKOpOCTb FOpPeHust U CKOPOCTh
neroHauyd. 97 laBneHue fetoHaruu. 98 BpusantHocts BB. 99 dyracHocts BB.
100 Pa6otocriocobHocTh (MomHoCTs) BB. 101 MetarenbHast criocobHocts BB. 102
TpOTH/IOBBII 9KBUBAJIEHT.

Bcero 3a 6 cemecTp 108 68 34 34 40 20 20

Pazpen 11. T'openue u fetonanus BB. 103 T'opeHue nopoxoB. XapakTepUCTUKU U
3aKOHbI TOPEHHsI TIOPOXOB. VIHTEHCHBHOCTD razoobpa3soBanusi. 104 TIpesenbHbie
yCJIOBHS ropeHust (uameTp 3apsi/ia, JaB/eHue, Haua/lbHasl Temrieparypa,
nioTHOCTh). 105 CraijpionapHoe ropenue BB. Ilepexos ropenus B feToHanuo. 106
4 7 HeycroiiunBoe ropenrie BB. I'a3oanHaMuyecKre yCI0BHs yCTOWUMBOCTH TOPEHNUSL. 25 8 4 4 17 10 10
107 dusnueckas ocHoBa pasnvunii Mexay VIBB, BBB 1 MBB. 108 [letoHarus BB.
XapakTepuCTHKH Ipoliecca JeToHanuu. 109 DxcrepuMeHTanIbHbIe MeTObI
orpezienieHust GyracHOCTH, GPM3aHTHOCTH U CKOPOCTH JeToHaLuu BB. 110
[leiicTBre B3pbIBa Ha OKPY)KaloLIYyIO Cpefy.

Pa3pen 12. OcHOBBI TeOpHH NOBEPXHOCTeH pa3peiBa. ['upoauHaMuyeckas
Teopus JeToHanMH. 111 [ToBepXHOCTh pa3pbiBa. Y/lapHble U /leTOHALMOHHbIe
BOJIHBL. Pa3nuumsi MeX/y y/apHOM, JIeTOHALIMOHHOM U aKyCTHUUeCKO# BO/HOM. 112
OCHOBHBIE COOTHOILIEHHs] Ha [TOBEPXHOCTH paspaiBa. 113 CkopocTs

4 7 pacripocTpaHeHHs y/lapHO BO/IHEL. VI3MeHeHHe SHTPONUHM NMPU Nepexo/ie CTI/IOIIHOM 46 14 8 6 32 15 15
Cpe/ibl uepe3 MoBepxXHOCTh pa3pbiBa. 114 YiapHas aguabara ['oronuo. 115 IIpsimoit
CKauoK yrioTHeHHs. Kocoii ckauok yrioTHeHus. 116 I'napoanHaMuueckast Mogienb
netoHauuu. Yenosre YernmaHa — JKyre. 117 OcHOBHbIE COOTHOLIEHHS Ha (ppoHTe
JleTOHALIOHHO} BOJIHBI. TOueuHbli B3phIB.

Paszpen 13. PaGora npogyKToB B3pbIBUaToro npespamenus BB. 118 Pa6ora
B3pbIBa. PopMbI paboThI M GajlaHC SHEprHK NMpH B3pbiBe. 119 DKCIiepuMeHTabHbIe 14 4 P 2 10 5 5
MeTo/bl orpeziesieHrst paboTbl B3pbiBa. 120 DKCrepUMeHTaIbHble METO/bI OLEHKH
6pH3aHTHOTO ¥ MECTHOTO [IefICTBHS B3pbIBa.

Paspen 14. B3pbIB B IVIOTHBIX cpeAax. 126 PacnpocTpaHeHue yAapHbIX BOH B
4 7 KOH/IeHCHPOBaHHBIX Cpefiax U B Bofe. 127 3azaua Jlarpamka /ijisi CHCTeMBI ras- 7 2 1 1 5 5 5
JKMKOCTb-MeTaemoe Tes10. 128 B3pkiB B skuzkocTy. 129 B3peis B rpyHTe.

Paspen 15. Kymynsiqus. 121 Kymyssius. Pasnér IIBIT ¢ kocoi moBepxHOCTH
3apsijia. AKTHBHasl 4acThb 3apszia BB. 122 Teopus cxopsumxcs ctpyid. CKopocTi
OT/le/IbHBIX YacTeil KyMy/ISTUBHOMN cTpyH. 123 Teopusi GpoHenpoGHBHOTO AeiicTBHS
4 7 KyMY/ISITABHOW CTPYH. YCTOHUMBOCTb KyMY/ISATHBHOM cTpyH. 124 CKOpoCTh 16 6 2 4 10 5 5
6GpoHenpo6UTHS U aB/IeHHe MPY BCTPeye KyMY/ISITABHOW CTPYH C TIperpagoi. 125
OripezienieHre yOHUHBI ¥ jMamMeTpa MpoboUHbI B Tperpajie Npyu Bo3/eHCTBUH Ha Heé
KYMY/IITUBHOH CTPYH.

Bcero 3a 7 cemecTp 108 34 17 17 74 40 40

Bcero o gucnymmHe 324 153 85 68 171 100 100

3.2. JTabopaTopHbIii NPAKTUKYM

Oo0nem,
Ne |Homep n HauMeHOBaHUe
Tema 1a00paTOPHOro MPaKTUKyMa aya.
n/m | pasjeia JUCIUIIUHBI
4acoB
Pazgen 4.
1 M3yueHue 060py/I0BaHUS /151 SKCTIEPUMEHTATBHOTO
UyBCTBUTENHHOCTE U
1 o orpe/ieneHus xapakrepucTuk BB. (Komrps! Kacra, Benepa, 5
CTOUKOCTh BB K o
. (bPUKLMOHHBINA MasiTHUK, Iprbop BoyzeHa u ap.)
BHELLHUM BO3/eCTBUSIM.
7 Pazpnen 6. BpusantHeie |2 Omipegenenue dyracHoro geiicteus (paborocrnocobHoCTH), 8
BB. Opu3aHTHOrO JieiicTBus BB 1 MetarenbHoM criocobHocTr BB.
3 I'opeHue Mopoxa B 3aMKHYTOM 00béMe. MaHOMeTpUuecKast
3 6om6a. Pacuér mapametrpoB MB. JaTunku faenenus. Pacuér 2
Paspen 7. MeraresibHble
BB UyBCTBUTEJILHOTO 3JIeMeHTa TeH3o0MeTpudeckoro /1.
4 ' 4 OripefiesieHure Oa/IIMCTUUYECKUX XapakTepucTUK MBB 6e3 yuéTa 2
Y C yuéToM TeruiooOMeHa.
Bcero 3a 5 cemectp 17
5 5 Peakuuyl B3pbIBUATOrO MpEBpalleHust U COCTaB MPOAYKTOB 5
HUTPOIJIMLEPYHA, TeKCOTreHa, TPOTW/Ia U 3alaHHOro BapruaHTa BB.
6 6 DHepreTHuecKre XxapakTepucTUKu BB. Pacuét o6béma TTBIT 5
Pazzen 10. Peaxruu 3aJlaHHbIX BApUaHTOB BB.
- [B3pbIBUATOrO 7 DHepreTryecKre xapakTepucTuku BB. PacuéT TenioBeix 6
npespaitienvst (PBIT) u  |3¢dekToB 3a7aHHBIX BapaHTOB BB.
8 OCHOBBI TepMOXUMUK BB. |8 Dnepreruueckue xapakreprctiuku BB. PacuéT Temmneparypsl 6
Xapakrepuctuku BB. I1BI1 3aganHbIX BapuaHToB BB.
9 9 DHepreTHyeckue XxapakTepucTHki BB. Pacuér paborsi, 6
ripousBogumoit [1BI1 3amaHHbIX BapuaHTOB BB.
10 10 PacuéT napameTpoB [eTOHALUU 3a/laHHbIX BapuaHToB BB. 6
Bcero 3a 6 cemecTp 34
Paspen 11. I'openue u
11 A p 11 OmnpefiesieHre XapakKTepUCTUK ropeHus U JeToHauuu BB. 4
netoHauus BB.
12 |Pa3gen 12. OcHOBBI 12 OtleHka rapameTpOB BO3AYIIHON yAapHOU BoiHbL. OlleHKa 6
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TeOpUU MOBEPXHOCTEN
pasphiBa.
I'mppoarHaMuyeckas
Teopus JJeTOHALUH.

rapameTpOB B3PBIBHBIX YCTPOMCTB 110 TOBPEXX/EHUIO OpraHu3Ma
yesI0BeKa IPU OCKOJIOUHOM, (hyracHOM ¥ OpU3aHTHOM
BO37eicTBUH. PacyéT TpaeKTOpUH M0JIETa OCKOIKOB U pajuyca
BO3MOKHOTO TIOPaKEHHSI.

Pasgen 13. Pabora

13 MeToauka yCTaHOB/IEHUS TTapaMeTPOB MCTOYHMKA B3PbIBa
TOTI/IMBHO-BO3/YIIIHOM CMeCH M0 pa3pylleHHsIM OKpY>Karoleit

13 |mpoAyKTOB B3pHIBYATOIO . 2
00CTaHOBKHU, TUTIOBBIX CTPUTEILHBIX KOHCTPYKLIUN U
npespailjeHus BB.
TOBpeXXieHUsIM 0M00OBEKTOB Ha MeCTe MPOUCIIeCTBUSI.
Paszien 14. Baphib B 15 OueHka mMaccel 3aps/a o MoBpeXxAeHuro rpyHTa. OLeHka
14 MacChl B3PbIBUATHIX BeIleCTB M0 Pa3pyIIeHHI0 37IeMEeHTOB 1
IJIOTHBIX Cpejax. o
KOHCTPYKLMM MPY B3pbIBE KOHTAKTHOIO Y HEKOHTaKTHOI'O 3apsza.
14 OnpepeneHre NPOTUBOKYMY/ISITUBHOM CTOMKOCTU pa3/TMUHbIX
15 |Pazgen 15. Kymynsiiust.  [KOMOMHMPOBAHHBIX TIPerpa. ['a30KyMyasTHBHBIE 3apsifibl U WX 4
JIeCTBHE.
Bcero 3a 7 cemectp 17
3.3. CamocrosaTenbHast padora crygenra (CPC)
Ne Oo0neMm,
Homep u HauMeHOBaHHe pa3fiesia AUCHUILINHBI Copep>xaHue yueGHOro 3ajaHus
n/n JacoB
Paszzen 1. Obmiue cBesieHnst 00 SHepreTudeckux  (3ydeHue mpelyCMOTPeHHbIX PIT
1 |marepuwasnax, B TOM UUC/IE, U 00 UCTIONMB3YEMBIX  |MUJAKTHUECKUX e[IMHUI] 10 7
boernpuriacax. peKoMeHAyeMo uTepaType.
Paznen 2. Knaccudukaiusi BB. OcHoBHBIe Vizyuerue Mpe/lyCMOTPEHHbIX PTT
2 JUIAKTAUECKUX eIMHUL] 110 7
nipaBusia be3omacHocTy npu obpatenvu ¢ BB. o
peKOMeHyeMoM iTepaType.
N3yuenne npepycmorpeHHsix PIT
3 |Pasgen 3. Pa3paboTtka u usrorosieHue BB. JUIaKTUYeCKUX eIMHUL] 10 2
peKoMeHJyeMoM iTeparType.
N3yuenne npepycmorpeHHbix PIT
4 o 5
Pazpen 4. UyBcTBUTENILHOCTb U CTOMKOCTh BB K AMAAKTIEECKIX EIITHHLL 10
o peKoMeHJyeMoM iTepaType.
BHELIIHUM BO3/IeHCTBUSIM.
5 IToaroroBka K 1abopaTopHbIM paboTam u )
oopmsieHre OTUEeTOB.
N3yuenue npegycmorpenHsbix PIT
6 |Pasgen 5. Mnnmmwmpyroue BB. JUIAKTAYECKUX eIMHUL] 110 7
peKOMeH/lyeMO}l TuTeparype.
N3yuenue npegycmorpenHsbix PIT
7 JUIAKTAYEeCKUX eIMHUL] 110 10
Pasgen 6. bpusanTtHeie BB. peKOMeHAyeMOU uTepaType.
8 IToaroroBka K 1abopaTopHbIM paboTam u 4
odopMsieHre OTYeTOB.
N3yuenue npegycmorpenHsbix PIT
9 JUIaKTUUeCKUX eIMHUI] 110 8
Paspen 7. MetaresnsHble BB. peKOMeH/lyeMO}l TuTeparype.
10 IToaroroBka K 1abopaTopHbIM paboTam u )
ocdopMmIIeHre OTUETOB.
N3yuenue npegycMoTpeHHbIx PIT
11 |Pa3gen 8. [IupoTexHUueCcKre COCTaBbI. JUIaKTUUeCKUX eIMHUIL] T10 3
peKoMeHyeMoM uTeparype.
Bcero 3a 5 cemectp 57
Pazpnen 9. OcHOBHBIe CBeieHUsI U3 TEPMO U V3yuerue npejycMOTpeHHbIX PTT
12 JUJaKTUUeCKUX eJUHUIL] T10 25
rasoiHaMUKU. .
peKoMeHJyeMoM uTepaType.
N3yuenune npegycMmorpeHHbix PIT
13 |Pa3gen 10. Peakijuu B3phIBUATOTO MPEBpAIleHUs  |JUJAKTUYECKUX eIMHUI] T10 5
(PBIT) u ocHoBBI TepMoxumuu BB. peKoOMeHIyeMo# iuTeparype.
14 Xapakrepuctuku BB. [ToaroToBKa K labopaTopHbIM paboTaMm u 10
odopmieHrEe OTUETOB.
Bcero 3a 6 cemectp 40
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15 |Pa3pmen 11. I'openue u getoHauys BB. N3yuenne npepgycmorpeHHbix PIT 15
IUAAKTUUeCKUX eJUHUL] 10
peKoMeHJyeMoM iTepaType.
16 IMoaroToBKa K 1abopaTopHBIM paboTam 1 )
odopmsieHre OTYETOB.
N3yuenue npegycMmorpeHHbix PIT
17 |Pa3pen 12. OCHOBBI TEOPHH MTOBEPXHOCTEN IUAKTAYeCKUX eIMHUL] TI0 30
paspbiBa. 'uapoguHamMuyecKast Teopust peKoMeHAyeMoU uTepaType.
g |AeTOHALMH. IMoaroToBKa K 1abopaTopHBIM paboTam u )
odopmMiieHre OTYeTOB.
N3yuenue npegycmorpeHHbix PIT
19 Paszen 13. PaboTa NMpoAyKTOB B3phIBUATOrO AVAAKTUEECKMX EIITHMLL TIO 8
npesparyets BB. pEeKOMeHyeMOU uTepaType.
20 IMoaroToBKa K 1abopaTopHBIM paboTam U )
odopMsieHre OTYeTOB.
N3yuenue nipegycMmorpeHHbix PIT
21 JUIaKTUUeCKUX eIMHUIL] T10 3
Pa3zpnen 14. B3phbIB B I/JIOTHBIX CpeJiax. PeKOMeH/lyeMOi1 iuTeparype.
2 IMoaroToBKa K 1abopaTopHBIM paboTam U 7
odopM/ieHre OTYeTOB.
N3yuenue npegycMmoTpeHHbix PIT
23 JUIaKTAUeCKUX eJUHUIL] T10 8
Pazpen 15. Kymynsiusi. peKoMeHyeMoM uTepaType.
24 IMoaroToBka K 1abopaTopHBEIM paboTam U 2
odopM/ieHre OTUYeTOB.
Bcero 3a 7 cemectp 74
3.4. Kypcorasn pabora
IIEPNOJ
COJEP)KAHUE 3TAITA NCIIO/IHEHUS IVIAHUPYEMOE
(Hepenu BPEMHI (uac)
cemecTpa)
Ortan 1. Ortan 1. Pacuét sHepreTMueCcKux XxapakTepPUCTUK 3aZ,aHHOIO
BapuaHTa BB. M3yueHue TeopeTrueckoro Marepuana. (Hanvcanue
peakLuii B3pbIBYATOrO pasnoykeHusi. PacuéTel TenaoBbIX 3QQeKToB
TPOTHUIIA, TeKCoreHa, HUTpornuLiepuHa, TOHa u apyrux BB. Pacuétsl 1-4 6
00bEMa, TeIIOEMKOCTH, TEMITEPATYPEI, aBieHus ¥ pabotel [TBIT
BB). PacuéThl 3HepreTuyeCKNX XapakTepucTUK BB B cOOTBETCTBHM C
BapuanToM KP. OdopmiieHre pacyéTHO-TIOSICHUTETbHON 3aIIiCKY 110
JTary.
Oran 2. Jran 2. Pacyét napameTpoB [jeTOHAL[MU 3a8/JaHHOI0 BapyuaHTa
BB. NsyueHue TeopeTrueckoro Marepurasa. Pacuérsl napaMmeTpos 5.8 6
netoHariuy BB B cootBercTBUM € BapuaHToM KP. OdopmiieHue
PacyéTHO-MOSICHUTEIbHOM 3alIMCKHU T10 3Tarly.
Ortan 3. Jran 3. Pacuét napameTpoB JeTOHALIMA BAPUAHTOB CMeCeBbIX
BB. N3yueHue TeopeTrueckoro Marepuasna. Pacuétel mnapameTpoB
JleTOHAaLMY CMeCH 3aJ,aHHOro BapuaHTa BB ¢ TpoTHU/I0M U reKcoreHoM 9-15 6
B COOTBETCTBUM C MH/AVBHYalbHbIM 3aaHueM. OdopmieHre
PacuéTHO-TIOSICHUTE/TBHOM 3aIiCKH I10 3Tarry. MOHTa)K pacyéTHO-
MOSICHUTE/TbHOM 3arucku 1o KP.
Bcero 3a 7 cemecTp 18
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJIE/TI CEMECTPA
234567/ 8]9]10/11]12[1314]15]16 17
5 Jap| |1p ap|ap|l P JIP| 1P 3au.
6 ap| |ap|gp| (ap|  [mp{np|  [np| [AP|AP|  Bomp.Jud.3au, gud. sau.
7 ap| |gp| \np| |gp|np|  |np| |ke|mP Borp. k3

‘YcioBHbIe 0003HAUCHUSA:

[P — nuarHocTrueckasi paboTa;
JIP — naboparopHas paboTa;
Borp./Jud.3au — Boripocs! K AuddepeHpOBaHHOMY 3aueTy;
KP — kypcoBast pabota;
Borip. 3K3 — BOIIPOCHI K 3K3aMeHY;
3au. — 3ayeT;

aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe MHTepPBAJIbI B
cnenyromux dhopMax:
[IMarHoCTUYeCKasi pabora;
naboparopHas pabora;
BOMPOCHI K M hepeHI[UPOBAHHOMY 3aueTy;
KypcoBast pabora;

BOIIPOCEHI K 3K3aM€eHY.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:

3ayer;

I depeHIIMPOBaHHBIN 3aueT;

9K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Babkun, B. A. Benzanos, E. ®. I'ps3noB. . CpefcTBa nopaxeHus u 6oemnpurnackl. M.: V3a-Bo
MI'TY um. H. 3. baymana, 2008, s51. pec.

2. U. ®. KobwutkuH, C. B. JIagos, B. A. OauHIoB. . [leiicTBUe cpe/iCTB MIopaXkeHus U 6oernpumnacos. M.:
N3p-Bo MI'TY um. H. 3. baymana, 2005, 26 3k3.

3. M. E. CepeOpsikoB. . BHyTpeHHsis1 6a//TMCTHKA CTBO/IbHBIX CCTEM U ITIOPOXOBBIX pakeT. M.: O00poHrus3,
1962, 10 3k3.

4. C.T. Aupapees, @. A. Baym, . ®@. KobbinkuH. . dusuka B3pbiBa. M.: ®UU3MATIINUT, 2004, 27 3K3.

5. 0. B. T'enkuH. . B3poiBuarsie Bemmecta. CI16.5I'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2007, 371. pec.

6. FO. B. I'enkuH, . O. [1asnos, FO. I. Bacunbesa. . Pacuét sHepreTuueckux XapakTepUCTUK U [1apaMeTpOB
JIeTOHALIUY UH/IUBUya/IbHBIX B3PbIBUATHIX BellecTB U ux cMmeceii. CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2014, 47 3K3.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo AUCLUIIIUHE:

1. . Teopus B3pBIBUATHIX BeriecTB. M.: O60opoHru3, 1963, 2 3k3.
5.3. [lepuognueckue U3gaHusi:

1. BecTHHMK BoeHHOTO 0Opa30oBaHusl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHMsI TUCLIUIITVHBI, 3/IeKTPOHHbIE OMOIMOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-O0MO/IHOTeUHAsI CUCTEMa;

3. https://urait.ru/ — I'maBHast — O6pa3oBarenbHas Tuiatgopma FOpaiit. [I71st By30B 1 CCy30B.;

4. https://ibooks.ru/ — 3BC A#OyKc.py - 3T0 60/BLION BBIOOP aKTyaIbHOMW JIMTepaTyphI /A/Is Ballei
OUOMMOTeKH B 3/IEKTPOHHOM BUJE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
®dyupamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YcTHHOBA.

CorpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTal TEXHUUYECKOTO peryiupoBanust: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMalioHHbI# [TOpTa paBoBOM MH(POPMAaLIH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.

12



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS SHEPTETUYECKUX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctiurimia TEOPUSI DOHEPT'ETUUYECKUX MATEPUAJIOB sBrisercs  AUCLUTIIMHON
obsa3arenbHOM uYacTu 0/1oka 1 mporpaMmbl MOATOTOBKM 10 HarpaeieHussM: 17.05.01 Boerpumacel u
B3pbIBaTend, 17.05.01 Boernpumackl ¥ B3pbiBaTend. [AUCIUILIMHA peanu3yeTcs Ha (akynsTeTe E Opyxue u
cucrembl Boopyxkenusi BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadezapoit E3 CPEICTBA ITOPAJKEHUSA U
BOEITPUITACBI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-19 (17.05.01)crioco6HOCT, OPHUEHTHPOBATLCS B MHOTO0Opasuy COBPEMEHHBIX 00pa3ljoB OOEeIpUIIacoB,
B3phbIBaTesel, CUCTeM apTWIJIEPUMCKOTO U PaKeTHOTO BOOPY’KEHHS, IeMOHCTPHPOBATh 3HAHME UX TEXHUYECKUX
XapaKTepUCTHK M KOHCTPYKTHUBHBIX 0COOEHHOCTEMH, IIPUMEeHsIeMbIX MaTepPUaoB U TEXHOJIOTUH;
[ICK-25 (17.05.01)crmocobHOCTb OPUEHTUPOBATLCS B MHOT000pa3uy COBpeMeHHBIX 00pasLoB OOernpuriacos,
B3pbIBaTeiel, CUCTeM apTU/IJIEPUICKOTO U PaKeTHOTO BOOPY’KeHHsI, IEMOHCTPUPOBATh 3HaHUe WX TEXHUUYeCKUX
XapaKTepHCTUK U KOHCTPYKTHUBHBIX 0COOEHHOCTel, MPUMeHsieMbIX MaTepHasloB U TEXHOIOTUH.

CogiepkaHue JUCLMIIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBfI3aHHBIX C (POPMUPOBaHUEM Y CTY[€HTOB MHTepeca
K CBOeH CIeManbHOCTH, aTproTr3Ma K BY 3y u npodunmpyroieit kadenpe, >kelaHieM yUUThCs U paboTathb B
JJAHHOM 00/1acTy HayKW M TeXHUKH, 03HAKOM/IEHHeM C HOMEHK/IaTypod W NPHHLMIAMU (YHKLMOHUPOBAHUS
CHUCTEM OPYKUSI.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
¢ jylabopaTopHasi paboTa;
e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
¢ KypcoBas pabora;
¢ BOMPOCHI K 9K3aMEHY.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:

e 3ayeT;
e muddepeHIMPOBAaHHBIN 3aUeT;
e 5K3aMeH.

OO6m1as TPyZI0EMKOCTh OCBOEHHUSI [TUCLMIUIMHBI cocTaBisgeT 9 3.e., 324 u. TIporpamMMoW JUCIUIJIMHEL
Tpe/[yCMOTpPEeHBI JIeKIIOHHBIe 3aHATHs (85 u.), abopaTopHbIi pakTHKYM (68 4.), camocTosiTesibHast paboTa
cryzeHta (171 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEOPUS SHEPTETUYECKUX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIATIIMHEI cocTaBsgeT 324 4., U3 HUX 153 4. ayIUTOPHBIX 3aHATUH, U 171
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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.

HaumeHoBaH#e paboThI Pexomenjiyemas 1ureparypa prm:{?éKOCTb’
Pazgen 1. O0umue cBeeHns 00 SHepreTHUECKUX MaTepHaax, B TOM YHC/ie, H 00 HCIO0/Ib3yeMbIX
Ooenpumacax.
E;g:;?ﬁngeHHm P 1O. B. T'enkuH. . B3peiBuatsie Bemjectsa: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2007 (1)

AMAKTUECCKMX EMHALL 0| - 1 Awnppees, ®. A. baym, U. ®. KobbinkuH. . ®u3vKa B3pbIBa: 7
PEKOMEHAYEMOH M.: ®U3MATJINT, 2004 (1)
JIuTeparype.

Wrtoro no pasgeny 1 7

Pazgen 2. Knaccudukanus BB. OcHOBHbBIEe IIpaBH/ia 0e301MacHOCTH MpHU o0pamenuu ¢ BB.

N3yuenue
MPE/y CMOTPEHHEIX PTT 0. B. T'enkuH. . B3peiBuatsie Bemjectsa: CI16.BI'TY
AMAKTIHECKIX GIHHL 10 "BOEHMEX" nm. J]. ®. Ycrurosa, 2007 (1) 7
peKOMeHyeMOU
JuTeparype.

Wroro no pasgeny 2 7

Pa3zien 3. Pazpa0oTka u usrorossieHue BB.

Nsyuenne
[IPe/lyCMOTPEHHBIX PII FO. B. T'enkuH. . B3pbiBuatkie BenjectBa: CI16.BI'TY
AUAAKTUEECKIX EMHUA TO "BOEHMEX" um. J]. ®. Ycrurosa, 2007 (1) 2
peKoMeHAyeMoi
JiTeparype.

Wroro no pa3geny 3 2

Pa3pen 4. UyBcTBUTEIBHOCTD H CTOHKOCTh BB K BHeIITHMM B03/eiiCTBHSIM.

N3yueHnue
rpeslycMoTpeHHbIX PIT
JUAKTUUEeCKUX eJUHUL] 10 5
peKoMeHAyeMou C.T. Aupapees, @. A. Baym, . ®@. KobbiikuH. . Pu3mKa B3phiBa:
JiuTeparype. M.: ®U3MATIINT, 2004 (8)
IMogroroBka k
yabopaTtopHeIM paboTam u 2
odopmiieHHe OTUETOB.

Urtoro no paspeny 4 7

Paszpen 5. Maunuupyromue BB.

N3yuenue
MpeAyCMOTperHbix PII 1O. B. I'eHkuH. . B3peiBuatsie BemjectBa: CI16.BT'TY
AMAGKTUECCIMX GIHHHLL TIO0 "BOEHMEX" um. J. ®. Ycrusosa, 2007 (2) 7
peKOMeHAyeMOU
JuTeparype.

Wroro no pasgeny 5 7

Paspen 6. bpusanTHbeie BB.
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N3yuenue FO. B. T'enkuH. . B3pbiBuatkie BemjectBa: CII6.BI'TY 10
npefycMoTpeHHbIX PIT "BOEHMEX" um. [I. ®@. Yctunosa, 2007 (3)
IUJAKTUUEeCKUX eJUHUL] 10
peKoMeHAyeMou
JIUTeparype.
[ToproroBka K
naboparopHeIM paboTam u 4
oopM/ieHHe OTYeTOB.
Urtoro no pasgeny 6 14
Pa3pen 7. MerarenbHbie BB.
Nsyuenne
npenycMoTpeHHbIX PIT
JUAAKTUUEeCKUX eJUHUL] [10 8
peKOMeHAyeMOu FO. B. T'enkuH. . B3peiBuatkie BemjectBa: CII6.BI'TY
JIATeparype. "BOEHMEX" um. 1. ®. YctuHoBa, 2007 (4)
ITogroroBka k
nabopaTtopHeIM paboTam U 2
odopM/ieHre OTYETOB.
Wroro no pasgeny 7 10
Paspen 8. IlmporexHnueckue cocTaBbl.
N3yuenue
MPE/y CMOTPEHHEIX PTT 1O. B. T'enkuH. . B3peiBuatsie Bemjectsa: CI16.BI'TY
AMAKTIHECKIX GIHHHLL 10 "BOEHMEX" um. [, ®. Yctusosa, 2007 (5) 3
peKOMeHyeMOU
JuTeparype.
Wroro no pa3zeny 8 3
Paspen 9. OcHOBHBIE CBefleHUs U3 TEPMO U ra30JMHaMHUKH.
Vsyuere C.T. Angpees, @. A. Baym, 1. @. KobbinkuH. . Pu3mKa B3phiBa:
MIpe/1yCMOTPeHHbIX PIT M.: ®U3MATIINT, 2004 (2, 3)
JUNAKTUUeCKUX eJUHUIL] 110 3 ’ ’ 25
. M. E. CepeOpsikoB. . BHyTpeHHsis1 6a/l/TMCTHKA CTBOJTBHBIX
DEKOMEHAYEMOH CHCTEM U MOPOXOBbIX pakeT: M.: O6oponrus, 1962 (1, 2)
JaTeparype.
Wroro no pasgeny 9 25
Pazgen 10. Peakijuu B3ppiBuaroro npespaienus (PBII) u ocHoBbl Tepmoxuvuu BB. XapakTepucTuku
BB.
Epgz;;?nlngpeHHblx PII . Teopus B3pbIBUaTHIX BetecTB: M.: O6oponrus, 1963 (2, 7)
@. A. Baym, K. I1. CrantokoBuu, b. U. Illextep. . ®u3rka B3pbIBa:
AMAGKTIHCCIIX EIIHHL 0 M.: ®U3MATIIUT, 1959 (4) >
Eiﬁgﬁ;’gﬁh&ou IO. B. I'enkun, {. O. ITasnos, FO. I'. Bacunwesa. . Pacuét
SHepreTUUeCKUX XapaKTePUCTHK U NapaMeTpOB JeTOHALUU
Togroroska K WHJWBUYaIbHBIX B3PhIBUATHIX BELECTB U UX CMeCeu:
71a60paTopHbIM paboTaM 1 | 15 BTy "BOEHMEX" . [, &. Yeruroa, 2014 (1, 2) 10
odopmiieHHe OTUETOB.
Wroro no pasgeny 10 15
Pa3pen 11. T'openue u seronanus BB.
Nsyuenne
npenycMoTpeHHbIx PIT
gzgg;g;;x;eﬂﬂmu o . Teopust B3pbIBUATHIX BelriecTB: M.: Oboponrus, 1963 (2, 7) 15
nuTeparype. @. A. Baym, K. I1. CrantokoBuu, b. U. Illextep. . ®u3rka B3phbIBa:
M.: PUIMATIINT, 1959 (4)
IMogroroBka k
yabopaTtopHeIM paboTam U 2
odopM/ieHre OTYETOB.
Wroro no pasgeny 11 17
Pa3gen 12. OcHOBBI TeOpUH NOBEPXHOCTel pa3pbiBa. I'npojuHaMyecKas Teopus JeTOHALNHU.
N3yuenne . Teopust B3pbIBUaThIX BemecTB: M.: O6oponrus, 1963 (6) 30
npeflycMoTpeHHbIX PIT C.T. Angpees, ®. A. Baym, 1. @. Ko6pinkuH. . Pu3mKa B3phiBa:
IUJAKTHUe CKUX eIUHHI] T10 M.: DUBMATJIUT, 2004 (4, 5, 9)
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peKOMeHAyeMOU
JIUTeparype.

ITogroroBka K

@. A. Baywm, K. II. CranrokoBuy, b. U. Ilextep. . ®usrka B3phIBa:

M.: PUIMATIINT, 1959 (6, 7, 8)

y1abopaTopHbIM paboTam U 2
otopmsieHre OTYETOB.
Wroro no pasgeny 12 32
Pa3pen 13. PaboTa npogyKToB B3phIBUATOr0 NpeppaimieHusi BB.
N3yuenue
ZE zﬁﬁrg:g;;lsljgﬂigu o C.T. Auppees, ®. A. Baym, 1. ®@. KobbuikuH. . ®u3MKa B3pbIBa: 8
DeKOMeHTyeMoi M.: DUI3MATIJIUT, 2004 (10)
. ®. Kobbuikus, C. B. JTagos, B. A. OauHIioB. . [leficTBue
JiTeparype.
Cpe/CTB MopaXkeHus u 6oenpumnacos: M.: 3a-80 MI'TY um. H.
IlogroroBka k 3. Baymana, 2005 (4)
nabopaTtopHeIM paboTam U 2
oopMiieHre OTYeTOB.
Uroro no pa3geny 13 10
Paszpgen 14. B3pbIB B IVIOTHBIX CpeAax.
. ®. Kobbutkus, C. B. JTagos, B. A. OauHiioB. . leficTBre
N3yuenue M -
cpeZcTB ropaxkeHust ¥ 6oeripumacos: M.: U3g-8o MI'TY um. H.
rnpenycMoTpeHHbIX PII 3. Baymana, 2005 (2, 3)
,qu,aaxmqecm;i E€AMHALL TIO A. B. BabkuH, B. A. Benganos, E. ®@. I'pszHoe. . CpezcTBa 3
PEKOMEH/YEMOH riopakeHus 1 6oeripumacel: M.: U3a-Bo MI'TY um. H. 3.
/TITEPATYPE. Baymana, 2008 (3, 4, 5, 8)
@. A. Baywm, K. II. CranrokoBuy, b. U. [lextep. . ®usrka B3phIBa:
Togroroska K M.: ®U3MATJINT, 1959 (14)
n1abopaTopHeIM paboTam 1 C.T. Angpees, @. A. Baym, 1. @. KoGbinkuH. . Pu3mka B3phiBa: 2
o(opmIeHNE OT4ETOB. M.: ®M3MATJINT, 2004 (13, 14, 19)
Wroro no pasgeny 14 5
Paspen 15. Kymynsnus.
N3yuenue C.T. Angpees, ®. A. Baym, 1. @. KoGbinkuH. . Pu3mka B3phiBa:
rpefycMoTpeHHBIX PIT M.: DUBMATIJIUT, 2004 (17)
JUAaKTHYeCKUX efuHul mo| . ®@. KobbuikuH, C. B. JIagos, B. A. OauH1ioB. . [leiicTBre 8
peKOMeHAyeMOu CpeZCTB MopaXkeHust U boenpumnacos: M.: N3a-so MI'TY um. H.
JIuTeparype. 3. baymana, 2005 (1, 2, 3)
IMoaroToBKa K A. B. BabkuH, B. A. Benanos, E. @. I'pazHos. . CpeacTea
nabopaTopHeEIM paboTaM 1 nopakeHus U 6oernpumnackl: M.: U3a-so MI'TY um. H. 3. 2
o(OpM/IeHHe OTUYeTOB. Baymana, 2008 (6)
Wroro no pasgeny 15 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS DQHEPTETUUYECKHNX MATEPUAJIOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL pe3y/IbTaThl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas pabora

¢ jyabopaTopHasi paboTa;

e KypcoBas pabora;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e BOMPOCHI K 3K3aMeEHY;

¢ JK3aMeH;

e 3auerT;

e muddepeHMPOBaHHBIN 3aUeT.

Kpurepuu onennBanus

JuarHocruueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e TIpU ITPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPABWILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

JIabopaTopHas padora

JTaboparopHast paboTa CUMTAEeTCs BLIMOTHEHHOM YCIIELTHO NP CIeAYIOMINX YC/IOBHUSX:
* IIpaBU/IbHOE BBITIOTHEHHE BCeX MYHKTOB, I1PelyCMOTPEHHbIX 3a/JaHUeM;
* NIpaBWILHOE 0(hopM/IeHHe OTUéTa 10 JJabopaTopHOM paboTe B COOTBETCTBHU C TPeOOBAHUSIMU
rocyzapcrseHssix cravzapros ECKII;
* yCrelHas 3aIjuTa 1abopaTopHoii paboThI.

KypcoBas pabora

KypcoBasi paboTa rpe/icTaB/seTCs B MeYaTHOM opMe. 3aluta KypcoBOM paboThl MPOXOJUT B JopMe
ZIOKJ/Iajia CTy/IeHTa T10 BLITIOJIHEHHOM paboTe 1 OTBETOB Ha BOTIPOCHI MPeTIo/iaBaTesIs.
Kakzast KypcoBasi paboTa COCTOUT U3 3 3TaroB:
1-#1 sTan KP. Pacuyét sHepreTHuecKrx XxapakTepuCTHK 3a/JaHHOT0 BapuaHTa BB.
* M3yueHue TeopeTUUeCKOro MaTepHuasa. Hamricanve peaklyii B3pbIBUATOTO Pa3/ioyKeHUsl. PacuéThbl TeTIoBbIX
3¢ GeKTOB TPOTHUIIA, TeKCOreHa, HUTporuiepuHa, TOHa u gpyrux BB. PacuéTel 00bEéMa, TETIOEMKOCTH,
TeMITepaTyphl, JaBneHus ¥ padoTel ITBIT BB. PacuéThl 5HepreTHyeCcKUX XapakTepucTUK BB B COOTBETCTBUU C
BapraHToM KP. OdopmiieHne pacyéTHO-TIOSICHUTEIbHOW 3alKCKH I10 3TaILy.
2-ii stan KP. Pacuét nmapameTpoB AeToOHALMM 3alaHHOT0 BapruaHTa BB.
* 13yueHue TeopeTrueckoro Marepuasna. Pacuétel nmapameTpos fgeToHaiuu BB B cOOTBeTCTBUM C BADUAHTOM
KP. OopmneHrie pacuéTHO-MOSICHUTEIbHOM 3aMMCKU 110 3Tary.
3-i1 atarm KP. PacuéT rmapamMeTpoOB /ileTOHALIMY BapUaHTOB cMeceBbIX BB.
* /I3yyeHue TeopeTUUYeCKOro Mareprasa. PacuéTel mapaMeTpoB [eTOHALMU CMeCH CBoero BapraHTta BB ¢
TPOTHUJIOM ¥ TeKCOT€HOM B COOTBETCTBUHM C UHIUBUAYa/IbHBIM 3azianreM. OdopmiieHre pacuéTHO-
TOSICHUTEJIbHOU 3alMCKU 10 3Tary. MOHTa)K pacuéTHO-TOSICHUTeIbHOM 3arucKu 1o KP.

Kputepuu olLieHUBaHHSI KypCOBOM pabOTBhI:

* COOTBETCTBUE COJIep>KaHUsI 3asiBIEHHOU TeMe, OTCYTCTBUE B TEKCTe OTCTYTUIEHUN OT TEMBI;

* COOTBETCTBUE LIe/IAM U 3afiauaM JUCLIUTUTUHEI;

* IOCTAHOBKA MPO0/IEMbI, KOPPEKTHOE U3/IOXKEHHUE CMBIC/IA OCHOBHBIX HAyUHBIX U/IEH, UX TEOPETHYECKOe
000CHOBaHMe U O0BSICHEHUE;

* JIOTUUHOCTD U MOC/Ie[0BaTe/IbHOCTh B U3/I0KEHUW MaTepyara;

* CIIOCOOHOCTH K paboTe ¢ JIuTepaTypHbIMUA UCTOYHUKAMU, VIHTepHET-pecypcaMu, CIIPaBOYHOU U
SHITUK/IOTIeIYe CKOH JINTepaTypo;

* 00beM UCCIeIOBaHHOM JTUTEPATyPhl ¥ APYTUX UCTOUHUKOB WH(OPMALIIY;

* BJIaJIeHHe WHOCTPAHHBIMU S3bIKaMH, UCIO/Ib30BaHNe UHOCTPAHHBIX UCTOUHUKOB;

* crioco6HOCTh K aHaIM3y U 000011ieHH 0 HHGOPMAIJMOHHOTO MaTepuara, CTerieHb MOJTHOTHI 0030pa COCTOSHHUS
BOTIPOCa;

* yMeHUe U3B/IeKaTh UH(HOPMALIHIO, COOTBETCTBYIOIIYIO TI0CTaB/I€HHOM 11e/TH, U TIepepacIpeesisTh
HH(bOopMaLHIo;
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* HaBBIKY MJIAHKMPOBAHUSI U YIIPAB/IeHUsI BDEMEHEeM TP BbITOTHEHHH PaboTh;

* 060CHOBAHHOCTH BLIBOJIOB;

* Ha/IMuMe aBTOPCKOM aHHOTAI[|UK K pedepary;

* IPaBU/ILHOCTEL O(OpMIeHHs (COOTBETCTBHE CTAHAAPTY, CTPYKTypHast yIOpsiJOYeHHOCTh, CCHUTKH, I[UTATHI,
TaO/MLIbI U T.1.);

* cobimogenre o6bema, PUGTOB, UHTEPBAJIOB (COOTBETCTBHE 0(OPM/IEHHS ITPaBUIaM KOMITLIOTePHOro Habopa
TEKCTa).

3ammra KypcoBoi paboThl OIIeHMBAeTCs OLIEHKAMK «OTJIMUHO», «XOPOILIO», «Y/IOBI€TBOPUTEIBHO» U «He
3aLLUTHII».

OcCHOBO#1 117151 OTIpe/ieieHusI OLIEHKH CITY>KUT YPOBEHb YCBOEHUSI CTY/IEHTOM MaTepuara, peyCMOTPEeHHOTO
yueOHOH MpOorpaMmon AUCIUILTHHEL.

— OLIEHKU «OT/IMYHO» TI0 UTOTaM 3aIl[UThI KyPCOBOW pPabOThI 3aC/Ty>KUBAET CTYJEHT, 0OHAPYKUBIIUHN TTPH
OTBeTax Ha BOIIPOCHI BCECTOPOHHEe, CUCTeMaTHueCcKoe 1 IyboKoe 3HaHHe y4eOHO-TIPOrpaMMHOT0 MaTepuana,
BBITIO/THUBIINI KypCcOBYI0 paboTy 6e3 ommboK U B 1o;HOM 00beMe, Mpe/[CTaBUBIIN MTOSICHUTETBEHYIO 3aIiCKY
oopmIIeHHY10 B COOTBETCTBUH C [IeMCTBYIOIIMMH TPeOOBAHUSIMU;

— OLIEHKH «XOPOLLO» 10 UTOTaM 3alliThl KyPCOBOM PabOTHI 3aC/y>KHUBaeT CTY/eHT, 0OHapyKUBLIHM TIOTHOe
3HaHMe y4eOHO-TTPOrPaMMHOTO MaTepHaria, BEITIOHUBILNI KypCOBYIO paboTty 6e3 omMOOK U B TTOJTHOM
o0beMe, TIpe/ICTaBUBIIMI MOSICHUTEILHYIO 3aMMCKY COZlepyKallyt0 He3HauuTeIbHbIe OTCTYIIIEHUS OT
JeHCTByOIIMX TpeOOBaHUH U MOTPEIITHOCTH 0(hOPMIIEHHUS;

— OLIEHKH «Y/JOBJIETBOPUTE/TLHO» TI0 UTOTaM 3alllUThl KYPCOBOUM PabOTHI 3aC/Ty>KUBAET CTY/IEHT, 00HAPYKUBIIHH
3HaHWE OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTepuasa B 00beMe, HeoOX0AUMOM [i71s AabHeHIer yueOnl 1
Mpe/iCTOSAIeH paboThI MO MPOQeCCHH, BBITIOTHUBIINN KypCOBYIO paboTy 6e3 olMOOK U B MOJTHOM 00LEME,
TIpeZCTaBUBLLIMI TIOSICHUTETBHYIO 3aITMCKYy COZIeprKalllyt0 Cephe3Hble OTCTYIUIEHUS OT [JeMCTBYIOIMX
TpebOoBaHWii U CyILleCTBeHHBIE MOrPEIIHOCTH 0OPMIIEHHUST;

— OLIEHKA «He 3aLUTH/» 110 UTOTaM 3allUThl KYPCOBOI pabOThI BEICTAB/SIETCS CTYEHTY, 0OHapyKUBLIEMY
npobesibl B 3HAHUSIX OCHOBHOTO y4eOHO-TIPOrpaMMHOTO MaTepHasia ¥ MaTeprasioB MpeACTaB/lieHHOW UM
KypCOBOM paboThl, 0MyCTHBIIEMY PUHLMIMABHbIE OIMOKY IPYU OTBETaxX Ha BOIIPOCHI Nperofanaresis. Kak
TIPaBUJIO, OL[eHKA «He 3allJUTH/I» CTABUTCS CTYJieHTaM, KOTOpbIe He MOTYT TIPOZIOJDKUTE 00yJYeHHe Uin
MIPUCTYTIUTH K MPOQeCCUOHANTBLHOMN /IeSTeTbHOCTH M0 OKOHUaHUU BI'TY 6e3 [0MoMHUTETBHBIX 3aHATHH 10
COOTBETCTBYIOLLEH JUCLUITIHE.

KypcoBast paboTa He MOXKeT ObITh MPHHSTA K 3aIlUTe B C/IeAYIOIIMX Cydasx:

* CTYZIEHT He 3allUTH/I 1abopaTopHbIe paboThI;

* HECOOTBETCTBHE BapyaHTa 3a/laHusl, HaJIMUKe OIMOO0K B pacueTax;

* HM3KO€ KaueCTBO rpaduuecKkoro Mareprasa rMmosiCHUTe/IbHOM 3ariCKH (HeBepHbIi BbIOOP Maciitaba
yepTekeld, OTCYTCTBHE YKa3aHUsl eJUHHI] U3MepeHHUs Ha rpadukax);

* OTCYTCTBUE HEOOXOJUMBIX pa3/iefioB;

* OTCYTCTBUE HEOOXOAUMOTO rpauyecKoro MaTepuara;

* U T.IL

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
1 ITapaMeTpbl COCTOSIHUA rasa.
2 YpaBHeHUs1 COCTOSIHUS Ta3a.
3 CmMecsh rasos.
4 TepmopuHamuueckuie riporieccor (TATT).
5 TernnoéMKOCTE rasa.
6 BHyTpeHHss 3Heprus rasa.
7 BHewHsist pabora rasa.
8 3akoH CcoXpaHeHUsl SHEPIUH.
9 TlepBbIii 3aK0H (Hayasio) TEPMOAMHAMUKHY.
10 Metop uccnenoBanus T/IT.
11 DHTanenus.
12 306apHblii ¥ U30XOPHBIH TPOLECCHI.
13 V3oTepMuueckuii rporecc.
14 ApunabatHbli Tiporiecc.
15 IMonuTpOoITHEIH Tpoliecc.
16 ObpatrMble U HeOOpaTHMbIe TIPOLIECCHI.
17 BTopoli 3aK0H (Hauasio) TepMOJMHAMUKU.
18 DHTponus.
19 Pa3HOBUAHOCTH ra30BbIX ITOTOKOB.
20 ITocTaHOBKa 3a7jauM /il OAHOMEpPHOT0 YCTaHOBUBIIIerocs ABkeHus rasa (OYD).
21 YpaBHeHus awxkeHus s OYT.
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22 YpaBHeHue coxpaHeHus: Macchl gyt OYT.

23 YpasHenue sHepruu ans OYT.

24 CucreMa ypaBHeHu# g OY/T.

25 YpaBHeHue KonmdecTBa ABKeHus gast OY/IT.

26 CkopoCTb 3ByKa.

27 CkopocCTb TeueHUs Ta3a. [lapameTpbl TOPMOXKeHUS Tasa.

28 KpuTtnueckue napaMeTpsl IOTOKaA.

29 Ces13b MeX/ly [1aB/ieHUEM U I/IOLaAbl0 CeueHusi ra3oBoi cTpyu. CeKyHJHBIM pacxoZ, rasa.
30 Ceepx3ByKOBOE COMJIO.

31 OcobeHHOCTH CBEPX3BYKOBOTO COTI/IA U PEXKUMBI ero paboThl.
32 Coruio ¢ KOCbIM Cpe30M.

33 Cuna taru.

34 Turibl peakiyii B3pbIBUATOTO TIpeBpaltieHys (TopeHye 1 AeTOHAIHS).
KucnopozHslit 6asaHC U KUC/IOPOAHBIN KO3 GULEHT.

35 CocraB npoAyKTOB B3pbiBUaToro pasnoxenus (I1BIT) BB.

36 OcobenHoctu PBII >xuakux u cMeceBbix BB.

37 TlpenenbHbIA U KpUTHUECKUN AMiaMeTphI 3apsifia.

38 IlnotHoCcTh BB.

39 DHepreTHuecKye XapakTepucTuku BB. OO1iue cBejeHusl.

40 1-e Haua/I0 TePMOAUHAMUKMU.

41 TennoBeie 3¢ dexToI: TeryioTa 00pa3oBaHusl, TEIJIOTAa CrOPaHUs], TeraoTa B3pbiBa BB.
42 3axoH I'ecca I'.H.

43 PacuéT TerioBbIX 3()(eKToB.

44 Termoemkocts IIBIT BB.

45 Pacuét TeMmrieparypsbl B3pbIBa.

46 TeruioTa ¥ 3HTa/IBINS 00pa30BaHusI.

47 YpenbHast BHYTPEHHSSI SHEPrUsi U SHTa/IbIIUS.

48 Pacuét tenore! ¥ Temneparypsl [1BII.

49 Pacuét o6béma IBIT.

50 Pacuét nasnenus I1BII B 3a1aHHOM 00BEMeE.

51 Pacuét paboTsl, mpousBoaumotii ITBIT.

52 CKOpOCTb TOpPeHUs ¥ CKOPOCTh [IeTOHALMN.

53 [laBneHue AeTOHALVH.

54 bpuzanTtHocTh BB.

55 ®yracHocts BB.

56 Paborocrnoco6HocTh (MOIHOCTL) BB.

57 MerarenbHas criocobHoCTh BB.

58 TpOTU/IOBBIM SKBUBAJIEHT.

Bormpocsl K 3K3aMeHy
1 Teopusi SHepreTUYeCKUX MaTepUasoB - KaK TpeiIMeTHasi 00/1aCTh 3HAHUM [171sI UH)KEeHEPOB-
00eIpUIIacHUKOB.
2 OHeprust. [1106abHBIE NCTOYHUKY SHEPTUH.
3 YI1eBof0pOAb! - 0CHOBHOM SHEPrOHOCUTENb Ha 3eMile.
4 O0uMe CBeJieHusT O B3PBHIBUATLIX BelljecTBaX. 3aKOHOAaTensCTBO P 006 0TBeTCTBEHHOCTH 3a He3aKOHHBIHN
06opoT u usrotosneHre BB.
5 Knaccudukaiuys BB no cocTaBy, Ha3HaueHHI0, arperaTHOMY COCTOSTHHIO.
6 Kinaccudukanust BB 110 cTerneHd oracHOCTH.
7 OCHOBHBIe MpaBu/ia 00OpalijeHusi, TPAHCTIOPTUPOBKHY, XpaHeHHUs U yTUIr3anyu BB.
8 OcHoBHbIe HarpaBieHus B pa3paboTKe HOBLIX BB.
9 Cnioco6n1 usrotornenuss BB. O6opyoBaHue, MpUMeHsieMoe /1t TIpOu3BozcTBa BB.
10 OCHOBHBIE 3/1eMeHTHI, COCTaBJISIIOLIME OCHOBY AJis U3roTosyenvs BB. Yrnepog,.
11 OcHOBHBIE 37IeMEeHThI, COCTaBJISIOIIME OCHOBY /151 u3rotoBieHus BB. Bopopog,.
12 OcHOBHBIE 3/1eMeHTHI, COCTaB/IAOLIKe 0CHOBY /i U3rotosenns BB. Kuciopog,.
13 OCHOBHBIE 3/1eMeHTHI, COCTaBJISAIOLINe 0CHOBY Ji U3roToB/ieHnd BB. A30T. A30THas Kuc/0Ta.
14 TIponiecc HUTpOBaHUS B IPOU3BOACTBe BB.
15 UyBCcTBUTENBLHOCTH U CTOUKOCTh BB. HauambHbIM WM UHULIMUPYIOLLWANA UMITY/IbC.
16 UyBcTBUTeIBHOCTEL BB K TernioBbIM UMNynbCcaMm, K yapy, Hako/ly U TPEHUIO, K COTPSICEHUIO TIPY BBICTpeJIe,
K JeMCTBUIO0 MHULIMMPYIOIUX BB. Bo30y)xaeHue B3pbIBa MU yAape U TPEHUH.
17 3aBucuMOCTb UyBCTBUTENBHOCTH BB OT pasmuHbix (akTopos.
18 XumMuueckas ctoiikocTb BB. MeTo/ib! o1jeHKU cToWKoCcTH BB. OCHOBHBIE TIPOOBHI.
19 ®usnueckas croiikocts BB.
20 Tepmocroiikocts BB.

20



21 TokcnuHocTh BB.

22 Vnnuuupytoiive BB. HasHaueHue, 0011jast XxapakTepucTrKa, 00/1acTb IPUMEHEHHsI.

23 I'pemyuas pTyTh.CBOICTBa, IPUMEHEHHE, U3TOTOB/IEHHE.

24 Aszup cBunija. CBOMCTBa, IpUMeHeHUe, U3rOTOBIeHHe.

25 THPC. CgotlicTBa, IpUMeHeH1e, U3rOTOBJIeHUE.

26 Terpasen. CBOICTBa, TPpUMeHeHNe, U3rOTOBJIEHHE.

27 Bpu3zanTtHele BB. Ha3HaueHwue, 00111as XapaKTePUCTHKA, 00/1aCTH TIPUMEHEHVS.

28 IlukpuHoBas KrcnoTa.CBONCTBa, IPUMeEHeHYe, U3TOTOB/IEHNe.

29 Tpotun. CBolicTBa, NpUMeEHEeHHe, U3rOTOB/IEHNE.

30 Terpus. CBoiicTBa, TpUMeHeHNe, U3TOTOBJIEHHE.

31 TOH. CgoiicTBa, TpUMeHeHUe, U3TOTOBIEHHE.

32 I'ekcoren.CBoiiCTBa, MpUMeHeHHe, U3TOTOB/IEHHE.

33 IlpounsBoanbie BB Ha ocHOBe rekcoreHa — oKToreH, rekdosr. CBolicTBa, MpUMeHeHNe, U3TOTOB/IEHIE.
34 CmeceBrbie BB Ha ocHOBe TpoTusia U rekcoreHa — ammotodisl, TT'-20, TTA®-5M, TT'AT'-5. CBolicTBa,
NIpUMeHeHUe, U3r0TOBJIeHNe.

35 MeToAbl CHapsDKeHHsT apTU/UIEPUICKHAX OOEeTpUIacoB.

36 bpusanTtHele BB, npuMeHsieMble B MTHOCTPAaHHBIX apMUsIX, M UX OTeUeCTBEHHbIe aHa/IOTH.

37 MetarenbHble BB. HasHaueHue, KinaccubHKarys, o0Ias XapakKTepUCTHKa, TPUMEHEHHE,

38 [IsiMHbIN 1Topox. CBOMCTBa, IPUMeHeHUe, U3T0TOBJIeHHE.

39 KoMIIOHeHTbI HUTPOLIJI/TFOJIO3HBIX TIOPOXOB.

40 IupoxkcunnHoBble opoxa.CBOMCTBa, IPUMeHeHe, U3TOTOB/IeHHeE.

41 HutpornuiiepuHoBble Topoxa. CBOWCTBA, TpUMeHeHNe, U3TOTOBJIEHHE.

42 IuporexHrnyeckue coctaBbl. HasHaueHue, Knaccrdurkalys, mpuMeHeHue.

43 3axurare/bHble, OCBeTUTe/IbHbIE, TPACCUPYIOLLIMe, CUTHA/IbHbIE TMPOCOCTaBhI. PellenTypa, CBOMCTBA,
XapaKTepUCTHKH.

JK3aMeH

OOyuatoluiicss IMeeT MPaBo Ha MOyYeHHe MUHUMA/TLHOM MOJIOKUTETBHOM OLIEHKH TIPY YCJIOBUX
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU paboThI B
COOTBETCTBUH C TpadmKOM pa3zena 4.
JK3aMeH MPOBOAUTCS B YCTHOU (popMe C yuéToM /JaHHBIX O MOCeIaeMOCTH ayIUTOPHBIX 3aHATHM U 3amuT JIP,
pe3y/ibTaToB PyOeXXHbIX KOHTposiel. Ha 3k3amMeH BBIHOCSTCS BOMPOCHI COOTBETCTBYIOIIUX KaXKIOMY Pa3feny.
KosnmuecTBo 3a/jaBaeMbIX CTY/I€HTY BOTIPOCOB CJielyeT YBs3bIBaTh C KOJIMUECTBOM IPOIYIIIeHHbIX ayIJUTOPHBIX
3aHSATUM.
B ciiyuae mosiHOM MOCeIjaeMOCTH ayJUTOPHBIX 3aHATHU U YCIEITHON 3aiuThl JIP MOXXHO MIPUHATH 3K3aMeH 6e3
JIOTIOJTHUTEJIbHBIX BOMPOCOB I10 KYPCY.
B ocTranbHbIX C/lydasx 5K3aMeH c/iefyeT IPUHKUMAaTh NpPU YCJI0BUM YCIeIHOM 3aiuThl JIP 1, eciu cTyneHT mipu
OTBETax Ha JIOTO/IHATe/IbHbIE BOMIPOCHI MPOSIB/IIET 3HAHMS TI0 TPeMeTHOM 06/1acTH Kypca XoTst Obl B TOM BUJIE,
B KakOM OH TIOCTHT WX, paboTasi C IUTepaTyPHbLIMU UCTOUHHUKAMH U KOHCTIEKTOM JIEKIIUH, C/TH TaKOBOH Y HEro
0KaszaJsicsl.
OcHoBOW 151 oTIpe/iesieHust OLjeHKH uddepeHIIMPOBAaHHOTO 3aueTa 10 UTOTaM CeMeCTpa CIIY>KUT YPOBEHb
YCBOEHHSI CTY/IeHTOM MaTepuara 1o BOMpocaM, TakXKe TIPe[yCMOTPEHHBIX YueOHOUW MPorpaMMOU U CIUT/TUHBL
* OL[eHKU «OT/IMYHO» IIpY OTBeTe Ha He MeHee 80% U3 3a/laHHBIX BOIIPOCOB;
* OLIeHKHM «XOpOLIO» TIpU OTBeTe Ha He MeHee 60% W3 3a/jlaHHbIX BOIIPOCOB;
* OLIeHKU «Y/IOB/IeTBOPUTEILHO» TIPU OTBeTe Ha He MeHee 40% U3 3aZlaHHBIX BOIIPOCOB;
* OLIEHKH «He 3auTeHO» Npu oTBeTe Ha MeHee 40% W3 3aZjlaHHBIX BOIIPOCOB.

3auert

OO0yuatomumiicss IMeeT MpaBo Ha Io/yueHrue MUHUMA/IBHOHN MOJI0KUTETbHOMN OL[eHKH TPY YCJIOBUU
YCIIEITHOT'O MPOXO0XK/AE€HUS TEKYIIET0 KOHTPOJISI yCIIeEBaeMOCTH B (hOPMe AMAarHOCTHUUECKOM paboThI B
COOTBETCTBUH C rpaduKoM pa3zena 4.
3a4éT IPOBOAWTCS B YCTHOM (popMe C yUETOM JJaHHBIX O MOCEIaeMOCTH ayAUTOPHBIX 3aHATHM U 3amuT JIP,
pe3y/bTaToB pyOesKHBIX KOHTposied. Ha 3auéT BLIHOCSTCS BOMPOCHI COOTBETCTBYIOIIMX KaXK[OMY CEMECTPY
pasziesioB. KonnuecTBo 3afiaBaeMbIX CTYAEHTY BOIPOCOB C/ieflyeT yBsI3bIBaTh C KOJTMUeCTBOM MPOMYLeHHbIX
ay[IJUTOPHBIX 3aHSATHIA.
B ciydae mo/HOM MOCEIaeMOCTH ayIUTOPHBIX 3aHATHM U YCIIEITHON 3aIUThl JIP MOXKHO TIPUHSITE 3a4éT Oe3
JIOTIOJTHUTE/TLHBIX BOTIPOCOB T10 KYPCY.
B ocTanbHBIX cydasx 3auéT cieAyeT MPUHAMATh TIPY YC/IOBUU YCTelTHOM 3auThl JIP 1, ecsivi CTy#eHT npu
OTBETax Ha JIOTOJTHUTE/IbHbIE BOMPOCHI MPOSIB/ISIET 3HAHUS TI0 TPeIMEeTHOM 06/1aCcTH Kypca XoTst ObI B TOM BUJIE,
B KaKOM OH TIOCTUT UX, paboTasi C TUTepaTypHbIMUA UCTOUHHKAMHU M KOHCIIEKTOM JIEKIIUH, eC/TA TAKOBOU Y HEro
0Ka3asIcs.

JuddepennupoBanHbIii 3aueT

21



OO0yuatoITuiics UMeeT MPaBO Ha MOyyeHne MUHUMATLHOM MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBAeMOCTH B (hopMe IMarHOCTUUeCKOUM PaboThI B
COOTBETCTBUM C TpaMKOM paszena 4.

IuddepentiipoBaHHbIi 3aueT MPOBOAUTCS B yCTHOW (hopMe C YUETOM J@aHHBIX O TIOCeI[aeMOCTH ayJUTOPHBIX
3aHsTUH 1 3auT JIP 1 KP, pe3yssTaToB pyOe)KHbIX KOHTposie. Ha quddepeHIMpoBaHHOM 3aueTe BHIHOCSTCS
BOIIPOCHI COOTBETCTBYIOLMX Ka)XKA0MY paszeny. KonvuecTBo 3ajaBaeMbIX CTYZIeHTY BOIIPOCOB C/1e4yeT
YBSI3bIBaTh C KOJIMYECTBOM IPOMYILEHHBIX ayJUTOPHBIX 3aHSTHI.

B cnyuae nonHol noceiaeMoCTH ayAUTOPHBIX 3aHATUN U ycrielHon 3auThl JIP u KP MOXXHO NIPUHSTH
IuddepeHLIIPOBaHHBIN 3aueT 6e3 JOMOIHUTeIbHBIX BOTIPOCOB IO KYPCY.

B ocranbHbIX cnyvasx guddepeHMPOBaHHBIN 3aueT c/ielyeT NPUHUMaTh MPU YCJIOBUU YCIIeIIHOM 3aluThl JIP
1 KP 1, ec/ii CTy#eHT MpY OTBeTaX Ha JOTOJIHUTeTbHbIE BOMPOCHI MTPOSIB/ISIET 3HAHUS 110 TIPeAMETHOU 00/1acTh
Kypca xoTs1 ObI B TOM BH/Ie, B KAKOM OH TTOCTUT WX, paboTasi C TMTepaTypPHbLIMHA KCTOUHUKAMHU U KOHCIIEKTOM
JIEKLIMH, eC/I1 TaKOBOW y Hero oKasaJscsl.

OcHOBOW Jy1s1 OTIpe/iesieHusT OL[eHKH u(depeHIIMPOBAHHOTO 3aueTa [0 UTOTaM CEMeCTpPa CITY>KUT YPOBEHb
YCBOEHMsI CTYZIEeHTOM MaTepHaJia 1o BOIIPOCaM, TaK)Ke MPelyCMOTPeHHbIX yueOHOM MporpaMMoi UCIUTUTHBL
* OLIEHKHM «OT/JIMYHO» NPU OTBeTe Ha He MeHee 80% U3 3a[jaHHBIX BOIIPOCOB;

* OLIEHKH «XOpOLIO» TIpU OTBeTe Ha He MeHee 60% W3 3aJjlaHHbIX BOIIPOCOB;

* OLIEHKU «Y/[OBJIETBOPUTEILHO» TIPH OTBeTe Ha He MeHee 40% U3 3a/laHHBIX BOTIPOCOB;

* OIIEHKH «He 3auTeHO» TPy oTBeTe Ha MeHee 40% W3 3a/laHHBIX BOTIPOCOB.
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Pazpen 1. O01ue
CcBefieHHus 00
JHepreTuYecKux
3 5 |marepma/iax, B TOM 11 4 4 0 7 5 5 | JlaboparopHas pabora
4ymcie, 1 00
HCII0/Ib3yeMbIX
Ooempumacax.
Pa3pen 2.
Knaccupukanus BB.
3 5 |OcHoBHbIE IpaBHIa 11 4 4 0 7 5 5 | JlaboparopHas paboTa
0e30macHOCTH NMpH
obpamenuu ¢ BB.
3 5 Paspen 3. Paspaborka 4 2 2 0 2 5 5 | JlaboparopHas paboTa
M usrorossienve BB.
Pazpen 4.
YyBCTBUTE/IHHOCTD U
3 5 |crolikocTh BB K 16 | 9 4 5 7 5 5 | JlaboparopHas paboTa
BHEIITHUM
BO3/[eMCTBUSM.
Pa3pen 5.
3 5 Vmuupytomue BB. 11 4 4 0 7 5 5 | JlaboparopHas pabota
Pazpen 6.
3 5 BpusanTibie BB. 30 | 16 | 8 8 14 5 5 | JlaboparopHas paboTa
Pazpnen 7.
3 5 MerarensHbie BB. 20 | 10 6 4 10 5 5 | JTaboparopHas paboTa
Pa3pen 8.
3 5 |[IupoTexHHuUeCcKHE 5 2 2 0 3 5 5 | JlaboparopHas paboTa
COCTaBblI.
Bcero 3a 5 cemectp 108 | 51 | 34 17 57 40 40
JlabopatopHas paboTa,
Pas3gen 9. OcHoBHBIE Kypcogas pabora,
3 6 |cBepenusa mzTepmowm | 47 | 22 | 22 0 25 5 5 Bonpocs! K
ra3’oMHaMHUKH. muddepeHIIIPOBAaHHOMY
3aueTy
Paspen 10. Peakuyn JlabopatopHas paboTa,
B3pPbIBUATOr0 6
npespaienus (PBII) Kypcosas paborsa,
3 6 P 61 | 46 | 12 34 15 15 15 Bonpocs! K
1 OCHOBDI v depeHLPOBaHHOM
Tepmoxumuu BB. A P 3aqu y
Xapakrepuctuku BB. y
Bcero 3a 6 cemectp 108 | 68 | 34 34 40 20 20
4 7 Pazpgen 11. I'openne u 75 8 4 4 17 10 10 JlabopatopHasi paboTa,
AeroHanusa BB. Borpocs! K 5K3aMeHy
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Pazpnen 12. OcHOBBI
TeOpPHH MOBEPXHOCTEeH
7 |paspeiBa. 46 | 14| 8 | 6 | 32 | 15 | 15 |/laboparopnas pabora,
Borpocs! K 3K3aMeHy
I'mppoanHaMuyecKan
TeopHus AeTOHAIUH.
Pazgen 13. Pabora
- |mpopykToB 14| a4 ) ) 10 5 5 JTabopatopHas paboTa,
B3pPBIBUYATOr0 Bonpoce! K 3K3ameHy
npespaienvus BB.
7 Paspgen 14. B3psiB B 7 9 1 1 5 5 5 JTabopatopHas paboTa,
IUVIOTHBIX Cpefax. Bonpoce! K 3x3ameHy
7 Pazpen 15. 16 | 6 ) 4 10 5 5 JlaboparopHast pabora,
Kymynsanus. Boripocs! K 3K3aMeHy
Bcero 3a 7 cemecTp 108 | 34 | 17 17 74 40 40
Bcero no gucuunIinHe 324 | 153 | 85 68 171 | 100 | 100
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