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TEOPUSA SQOHEPI'ETUYECKUX MATEPUAJIOB
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JIUCT COI'JIACOBAHUA

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

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E3 CPEICTBA TTOPAKEHIWSA 1 BOETTPUITACHI
lenxun FOpuii BiagucnaBoBuy, K.T.H., AOLEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E3 CPEJICTBA ITOPAJKEHUSI 1 BOEITPUITACHI

3aBenyromuii kadenpoii Kapr b.3., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E2 TEXHOJIOT'USI Y ITIPOM3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY KEHUS

3aBepaytommii Kadeapoii MieanoB K.M., a.T.H., mpod.




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:

I1CK-4.04 — cnocoOGHOCTh UCIOMb30BaTh 3HAHWSI U HAaBBIKK OOpalljeHrsl C B3pPBIBUATHIMU BeILeCTBaMH TIPH
CHapsDKeHUH 1 UCITBITaHWU 00erpurIiacos

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-4.04

3HAHUS:

(U3MKM 0CHOBHBIX MPOLIECCOB, OMMCHIBAIOLIMX (yHKLIMOHUPOBaHUe CPe/ICTB MOPayKeHus;

OCHOBHBIX MeTOZI0B TIPOEKTUPOBaHUS CPE/ICTB MOPaKeHHUsT;

YMeHus:

TIPUMEHSITh CyIIIeCTBYIOIIME U pa3padaThiBaTh HOBbIE METOUKH MTPOEKTUPOBAHUS CPEZICTB IMOPayKeHUST;

pacueTHOro 060CHOBAHUS KOHCTPYKIIUI CPeICTB TIOPAKEHUs Ha 3Tanax 0a/IMCcTHUecKoro U 3CKM3HOTO
TPOEKTUPOBAHUS;

HABbIKU:

WCIIO/Ib30BaHUsI COBPEMEHHBIX MPOTrPaMMHBIX CPeACTB A/l MOJEeNMPOBaHUsI OCHOBHBIX (PH3UUYECKUX
TIPOLECCOB, OTMUCHIBAIOIINX (PYHKLMOHUPOBaHNE CPe/ICTB TIOPayKeHMUS;

TIPOTrPaMMHOM peanM3aliuy pa3paboTaHHBIX METO/UK IMPOEKTUPOBAHMUS CPEJICTB TIOPAXKEHUSI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna TEOPUSI SHEPTETUYECKUX MATEPUAJIOB sinisieTcst AUCLIATIMHOM
o0s13aTeIbHOM yacTu 6;10Ka 1 mporpamMMbl IOATOTOBKY 10 HanpasieHuto 17.05.01 Boenpunachi u
é3pbleamenu.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA.

CopepkaHvie  [AUCLMIUIMHBI  SIB/IIETCA  OCHOBOM st ocBoenusi guciumuiid:  OCHOBBI
IMPOEKTMPOBAHUSA CPE/JCTB ITIOPAJKEHUS.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH caMoCTOSATe/TbHO IPUMEHSTh MPUOOpeTeHHbIe MaTeMaTHyeCcKye,
eCTeCTBeHHOHay4HbIe, COLMalbHO-3KOHOMUYeCKHe 1 podeCcCroHaIbHble 3HAHUS /151 pellieHus
WH)XeHepHbIX 3a7a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HauMmeHoBaHHe Pa3Je/noB U AMJAKTHYECKHUX eJHHHILY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IlpakTHyeckue
3aHATHUA

CamocrosTebHas
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TICK-4.04

Paspen 1. O0uue cBefieHHsi 00 SJHepreTHYECKHX MaTepUasax, B TOM YHC/Ie, U 00
HCnosib3yemMbix Goenpunacax. 1 Teopust SHEpPreTHUeCKUX MaTepUasoB - Kak MpejMeTHas
006/1acTh 3HAHUH J17151 HH)XeHepOB-00eTpUITaCHUKOB. 2 JHeprus. [7106a/1bHble HCTOYHUKH
SHepruu. 3 YIeBoJopo/bl - OCHOBHOM SHEProHOCHTeNb Ha 3emiie. 4 O61ye CBefieHHst O
B3pbIBUAThIX BEl|eCTBAX. 3aKOHO/ATeLCTBO PP 06 OTBETCTBEHHOCTH 3a HE3aKOHHBI 060pOT
U usrorosieHrie BB.

11

Paspen 2. Knaccudukauus BB. OcHoBHbIe npaBu/ia 6e30macHOCTH NpH 00paleH!H ¢
BB. 5 Knaccudukanus BB 1o coctaBy, Ha3Ha4eHHIO, arperaTHOMy COCTOSIHHIO. 6
Knaccudukanust BB mo crernenu onacHocty. 7 OCHOBHbIe paBu/a o0palijeHns,
TPaHCIIOPTUPOBKH, XpPaHeHUsI M yTUIM3aLuu BB.

11

10

Paspen 3. PaspaGoTka u usrorosnenue BB. 8 OcHOBHBbIe HarpaB/ieHus B pa3paboTke HOBBIX
BB. 9 Crioco6b1 n3rorosnenusi BB. O6opyzoBaHe, mpuMeHsieMoe /st Tpou3BozcTBa BB. 10
OCHOBHBIE 3/1eMeHTbl, COCTaB/ISIIOLIMe OCHOBY /151 U3rotosieHuss BB. Yriepos. 11 OcHoBHbIe
9/IeMeHTbI, COCTaB/ISIOIIe OCHOBY /151 u3rotosseHus: BB. Bogopoz. 12 OcHoBHBIE 3/1eMeHTb],
COCTaBJISIFOIIe OCHOBY /1s1 u3rotoseHust BB. Kucnopog,. 13 OcHOBHBIE 371eMeHTHI,
COCTaB/ISAOLIe OCHOBY /ISl U3rotosieHust BB. A3ot. AsoTHas kucnora. 14 TIporecc
HUTPOBaHUs B IPOU3BOACTBe BB.

15

Paspesn 4. UyBCTBUTE/IBHOCTD U CTOHKOCTH BB K BHeLIHMM BO3/lelcTBHAM. 15
UyBCTBUTE/IBHOCTH ¥ CTOWKOCTh BB. Hava/mbHbIN WM HHULMUPYOLUI UMITYy/IbC. 16
YyBcTBUTELHOCTD BB K TeNIoBbIM HMIy/bCaM, K yapy, HAaKoIy ¥ TPEHHIO, K COTPSICEHHIO
TIpY BBICTpEJIe, K [IeCTBII0 MHULMUpYIolX BB. Bo36ysx/eHre B3pbiBa MPH yAape ¥ TPeHHH.
17 3aBUCUMOCTb YyBCTBUTE/ILHOCTH BB OT pasinuHbIX (akTopoB. 18 XuMuyeckast CTOMKOCTb
BB. Metogp! oujeHkH cToikocTH BB. OcHOBHbIe npo6bl. 19 dusnueckas ctoiikocts BB. 20
Tepmocroiikocts BB. 21 Tokcrunocts BB.

16

15

Paspen 5. Mannuupyomue BB. 22 NHuimnpytonive BB. Hasnauenue, obijas
XapaKTepHUCTHKa, 06/1acTb puMeHeHust. 23 ['pemyyast pryTb. CBOICTBa, NPUMEHeHMe,
usrotoe/eHue. 24 Asuy cuHLa. CBOMCTBA, NpUMeHeHMe, usrotoieHye. 25 THPC.
CBOIiCTBa, NpUMeHeHuUe, u3rotoseHre. 26 TerpaseH. CBOMCTBA, IPUMeHEHHe, U3TOTOB/IEHHe.

11

10

Pa3spen 6. BpusanrtHbie BB. 27 BpusanTHble BB. HasznaueHne, o6lijasi XapakTepUCTHKa,
obactu npumMeHenust. 28 ITMKpuHOBas Kuciota. CBOMCTBA, IPUMeHeHHe, U3r0ToB/IeHue. 29
Tporun. CpoticTBa, npumeHeHue, usrorosrenue. 30 Terpun. CBoiicTBa, npUMeHeHMe,
nsrorosneHne. 31 TOH. CoiicTBa, mpuMeHeHwHe, u3rotosyieHue. 32 ['ekcoreH. CBoiicTBa,
npyMeHeHue, usrorossenue. 33 Ipon3sBoaHble BB Ha 0CHOBe rekcoreHa — OKTOTeH, TeK(oJ1.
CgoiicTBa, npuMeHeHue, u3rotosneHre 34 Cmecesble BB Ha ocHOBe TPOTH/IA M TeKCOTeHa —
ammorosbl, TT-20, TTA®-5M, TT'AT'-5. CBolicTBa, IpUMeHeHNe, U3roToBieHre. 35 MeTtoap!
CHapsDKeHUst apTU/IIepHicK1X Goenpunacos. 36 BpusaHTHele BB, puMeHsieMble B
MHOCTPaHHbIX apMUSAX, U X OTeUeCTBeHHbIe aHa/IOrU.

30

16

14

15

Paspen 7. Merarenbnbie BB. 37 Meraresibble BB. HasHauenwe, kacchgukars, o0mas
XapaKTepUCTHKa, IpuMeHeHue. 38 [bIMHbII IOpox. CBOWCTBA, IPUMeHeHKe, U3TOTOB/IEHHe.
39 KoMIOHEeHTBI HUTPOLIE/UTFO/I03HBIX 1T0poX0B. 40 ITrpokcumiHoBble opoxa. CBOMCTEa,
TipYMeHeHue, u3rotossenye. 41 HutpornuiepiuHoBble nopoxa. CBolcTBa, MpYMeHeHue,
W3rOTOB/IEHHe.

20

10

10

10

Paspen 8. IInporexHnyeckue cocraBbl. 42 [TnporexHnueckue coctasbl. Ha3HaueHue,
K1accuuKaLys, npruMeHeHue. 43 3aKUraTe/bHble, OCBETUTe/IbHbIE, TPACCUPYIOLLHE,
CHrHa/IbHbIe TMPOCOCTAaBbI. PeljenTypa, CBOWCTBA, XapaKTePUCTHKH.

10

Bcero 3a 7 cemecTp

108

51

34

17

57

100

Bcero no AMCHHUIUIHHE

108

51

34

17

57

100

3.2. AyAUTOPHBII NPAaKTUKYM

HOMEP U HdAMUMEHOBdHHe

pa3jena AMCIMILTHHBI

Tema NMPAKTHYECKOIr'0 3aHATUA

Oo0neMm,

aypa.
JacoB

Pazgen 4.
UyBCTBUTEJILHOCTD U
CcTouKOCTh BB K BHellIHUM
BO3/|eHICTBUSIM.

1 VzyueHue obopyzoBaHuUs /i71s1 SKCIIEPUMEHTAIbHOTO
orpefieneHus xapakrepucTvk BB. (Korpel Kacra, Benepa,
(pPYKLMOHHLIN MasTHUK, Tpubop Boyzena u ap.)

Pa3zpen 6. bpusantHeie BB.

2 Omnpezenenue hyracHoro Aeicteus (paborocrnocobHOCTH),
OpusaHTHOTO ZielicTBus BB u MeTatenbHOM criocobHoCTH BB.

3 T'opeHue Mopoxa B 3aMKHYTOM 00béMe. MaHOMeTpUUeCKast
6omba. Pacuét mapametpoe Mb. [laTunky AaBiaeHus. Pacuér

Pazgen 7. MeTarenbHbie
BB.

YyBCTBUTEJILHOI'O JIeMeHTa TeH30MeTpru4eckoro /1.

4 OrnpefesieHre 6alIMCTUUECKUX XapakTepucTuk MBB Ge3
yuéTa U C y4TOM TerioobMeHa.

6
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| Bcero 3a 7 cemectp 17 |
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HauMeHOBaHUe pa3jiesia AUCHUILINHbI Cojiep)xaHue yueGHOro 3aJaHus Obrew,
n/n 4acos
Pazpmen 1. O6mue cBefeHust 00 SHepreTudeckux  |V3ydeHue npegycMoTpeHHbIX PIT
1 |marepwasnax, B TOM 4uclie, ¥ 00 UCTIONB3yeMBbIX  |TUAAKTUUECKUX eUHUI] 110 7
Ooernpwriacax. peKoMeHyeMoM uTepaType.
Pazgen 2. Knaccudukanus BB. OcHoBHBIE VIzyuerte npejyCMOTPEHHbIX PIT
2 IUJAKTUUeCKUX eJMHUL] [10 7
ripaBuia be3onacHocty nipu obparennu ¢ BB. o
PeKOMeH/lyeMOM iuTeparype.
N3yuenue npegycMmoTpeHHbix PIT
3 |Pa3sgmen 3. Pa3paboTka u usroroeyeHve BB. JUIaKTUUeCKUX eIMHUIL] T10 2
peKoMeHyeMoM uTepaType.
N3yuenue npegycMmoTpeHHbix PIT
4 Pasgen 4. UyBCTBUTEIBHOCTE U CTOMKOCTE BB K AMAAKTIHECKHIX GAMHIL 1O >
BHELLHUM BO3/eCTBUSIM. DEKOMEHAYEMOM MTEPATyDE.
5 IMoaroToBka K 1abopaTopHBIM paboTam u ’
ocdopmIieHHEe OTUETOB.
N3yuenue npegycMmoTpeHHbix PIT
6 |Pasgen 5. Mnuuumpytoire BB. JUJaKTUUeCKUX eJUHUIL] T10 7
peKOMeHIyeMO# JuTeparype.
N3yuenue npegycMmoTpeHHbix PIT
7 JUJaKTAUeCKUX eJUHUIL] T10 10
Pa3zpen 6. bpusantHeie BB. peKoMeHyeMoM uTeparype.
8 IMoaroToBka K m1abopaTopHBIM paboTam u 4
odopmIieHrEe OTUETOB.
N3yuenue npegycMmoTpeHHbix PIT
9 MUAKTUUECKUX eUHUL] T10 8
Pazpen 7. MertarenbHbie BB. peKOMeHIyeMo iuTeparype.
10 [MoagroToBKa K /1labopaTopHbIM paboTaMm u ?
odopmIieHrEe OTUETOB.
N3yuenue npegycmorpeHHbix PIT
11 |Pa3gen 8. [IupoTexHUUeCKre COCTaBbL. JUIAKTUUEeCKUX eIUMHUL] T10 3
peKoMeHJyeMoM uTepaType.
Bcero 3a 7 cemectp 57
4. DOPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1234 5 678 9 10|11/12/13 14 15 16 17
7 Otu. no I13|AP| | |Otu. mo T13|AP Ortu. no I13|Otu. no I13, KIToc|AP|Bonp. Jk3

YcnoBHble 0003HaYeHMS:

[P — nuarHoCTHUeCKasi paboTa;

Ortu. 1o I13 — oTueT no npakKTUUeCKOMY 3a/|aHUIO;
KIloc — KOHTpO/b N0CeLaeMOoCTY;

Bonp. JK3 — BOMPOCHI K 9K3aMeHY.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
[IMarHoCTUYeCKasi pabora;

OTYeT 110 IPAaKTHUeCKOMY 3a/[aHHIO;
KOHTPOJTb TIOCEIIIaeMOCTH;
BOTPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:
JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. M. A. UmomuH, I I'. CaBeHkos, A. C. Masyp. . [IpomslIiiieHHble B3pbIBUarhlie BellecTsa. CaHKT-
[MetepOypr: Jlans, 2022, 351. pec.
2. C.T. Auppees, ®. A. Baym, 1. ®. KobbuikuH. . @usnka B3peiea. M.: ®U3MATIINT, 2004, 27 3K3.

3. FO. B. T'erkuH. . B3pbieuatsie Beijectea. CI16.BT'TY "BOEHMEX" um. /. ®@. YctunHoBa, 2007, 371. pec.
4. FO. B. T'enkun, . O. I1aBnog, FO. I'. BacunbeBa. . PacuéT sHepreTrueCcKrx XapakTepHUCTHK U MlapaMeTpOB
JIeTOHAIMY UHIMBU/Ya/IbHBIX B3PBIBUATHIX BelecTB U ux cMeceid. CIT6.BTTY "BOEHMEX" um. /1. ®.

YctuHoBa, 2014, 47 3K3.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. BeCcTHUK BOEHHOTO 00pa3oBaHUsl.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

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

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DnekTpoHHO-0MO/MoTeYHasi cChCTeMa;

3. https://urait.ru/ — I'naBHas — O6pa3oBaresbHas riardopma FOpaiiT. [1i By30B U CCY30B.;

4. https://ibooks.ru/ — 3BC AOyKc.py - 3T0 60/b1110# BEIOOD aKTya bHOMW JTUTEPATYPHhI AJIs Balliei
O1O/INOTEK B 37IEKTPOHHOM BUJIE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynHnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORA.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS SHEPTETUYECKUX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctiurimia TEOPUSI DOHEPT'ETUUYECKUX MATEPUAJIOB sBrisercs  AUCLUTIIMHON
obsa3arenbHOM uacTu 0/10ka 1 TiporpaMMbl TIOATOTOBKM 110 HarpaeieHuto 17.05.01 Boenpunacbl u

e3pbleamenu. JuciuriivHa peanusyeTcsi Ha dakynerere E Opykue W cucrteMbl BoopykeHusi BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadenpoit E3 CPEICTBA ITOPAXKEHWSA 1 BOEITPUITACHI.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IICK-4.04 criocoOHOCTb HCIO/b30BaTh 3HAHWS M HABBIKM OOpAaIlleHHs] C B3pbIBUATBIMH BEILECTBAMM TIPH
CHApSPKeHUH U UCITBITaHUK OOerpUIiacos.

CoeprKaHue JUCIMILIMHBI OXBaThIBAe€T KPYT BOTIPOCOB, CBSI3aHHBIX C (DOPMUPOBAHUEM Y CTY[€HTOB MHTepeca
K CBOEH CITeI[ua/bHOCTH, MaTpuoTu3Ma K BY 3y u npodunvpyroiiei kadezape, )KeJlaHUeM yUUThCS U paboTaTh B
JTAHHOW 00/1aCTV HAayKW Y TeXHWKW, 03HAKOMJIEHMEM C HOMEHK/IATypOd W TIPUHIUNAMU (QyHKIMOHUPOBAHUS
CUCTEM OPYKUSL.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
* OTYET IO NMPAKTHUECKOMY 33/]aHHIO;
¢ KOHTPOJIb MOCEITAaeMOCTH;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEOPUS SHEPTETUYECKUX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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

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

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

HaumeHnoBaHnme paboTbI Pexomenpyemas 1ureparypa prn?{?éKOCTb’
Pazgen 1. O0umue cBeeHns 00 SHepreTHUECKUX MaTepHaax, B TOM YHC/ie, H 00 HCIO0/Ib3yeMbIX
Ooenpumacax.
Vayuene C.T. Angpees, @. A. Baym, 1. ®@. KoObinkuH. . Pu3mKa B3phiBa:
MpeyCMOTpeHHbIX PIT M.: PUIMATIINT, 2004 (1)
FO. B. T'enkuH. . B3peiBuartkle Bemjecta: CI16.BT'TY
AMAGKTIHCCKIX GIHHHLL 0 "BOEHMEX" nm. J]. ®. Ycrurosa, 2007 (1) 7
ﬁzﬁM::m;eMOH M. A. Wmrouw, I T CaBeHkos, A. C. Masyp. . [IpomMbliiieHHbIe
patype. B3phIBUaThie BewjectBa: CaHkT-IleTepOypr: Jlanb, 2022 (1)
Wroro no pasgeny 1 7
Pazgen 2. Knaccudukanus BB. OcHoBHbBIEe IIpaBH/ia 0e301acHOCTH NMpU o0pamenuu ¢ BB.
N3yuenue
MpeAyCMOTperHbix PII 1O. B. I'eHkwuH. . B3peiBuatsie BemjectBa: CI16.BT'TY
AMAAKTUEECKIX EMHUN TO "BOEHMEX" nm. J]. ®. Ycruroga, 2007 (1) 7
peKOMeHAyeMOu
JiuTeparype.
Wtoro no pa3aeny 2 7
Pa3gen 3. PazpaboTka u usrorossiesue BB.
syuenme 1O. B. l'eHkuH. . B3peiBuatsie BemjectBa: CI16.BT'TY
penycMoTpeHHEx PIT "BOEHMEX" um. []. ®. YctuHosa, 2007 (1)
IO. B. TI'enkun, f1. O. Ilasnos, FO. I'. Bacunwesa. . Pacuét
JUJAKTUUEeCKUX eJUHUL] 10 2
o SHepreTUUeCKUX XapaKTepPUCTHK U NapaMeTpoB eTOHALUU
ﬁEI;zMgmyeeMOH VMHAUBUyaMbHbIX B3PBIBUATHIX BEIeCTB U UX CMeCeii:
patype. CII6.BI'TY "BOEHMEX" um. [I. ®. Ycruxosa, 2014 (1)
Wrtoro no pa3geny 3 2
Paspen 4. UyBCTBUTE/IBHOCTb U CTOMKOCTH BB K BHeIIIHNM BO3/efiCTBHSIM.
Nsyuenne
npeaycMoTpeHHbIx PIT
[UIaKTUUYeCKUX eJUHUL] TI0 5
peKoMeHAyeMoi C.T. Auppees, ®. A. Baym, 1. ®. KobsutkuH. . ®usnka B3phiBa:
JiTeparype. M.: ®UBMATJIUT, 2004 (8)
IMogroroBka kK
y1labopaTopHbLIM paboTaM 1 2
odopmiieHHEe OTUETOB.
Uroro no paspeny 4 7
Pazgen 5. aunuupywomue BB.
N3yuenue
MIPE/yCMOTPEHHBIX PII FO. B. T'enkuH. . B3peiBuartkle BemjectBa: CI16.BT'TY
AMAKTIHECKIX EIIHHL 10 "BOEHMEX" um. JI. ®. Yctuosa, 2007 (2) 7
peKoMeHAyeMoH
JIuTeparype.
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Wrtoro no pasgeny 5 7
Pa3zgen 6. bpu3zanTHbie BB.
N3yuenue
npefycmMoTpeHHbIX PIT
JUIAKTUUeCKUX eIMHUIL] 110 10
peKoMeHayeMoi FO. B. T'enkuH. . B3peiBuartkle Bemjecta: CI16.BT'TY
JuTeparype. "BOEHMEX" um. [I. ®. YctuHosa, 2007 (3)
IToaroroBka K
/1abopaTopHbIM paboTaM 1 4
oopmsIeHHEe OTYETOB.
Wrtoro mo pa3geny 6 14
Paspen 7. MerarenbHbie BB.
Nsyuenne
npefycmMoTpeHHbIX PIT
[UIaKTUYeCKUX eJUHUL] TI0 8
peKoMeHAyeMoi 1O. B. I'enkuH. . B3priBuatsie Bewjectsa: CII6.BT'TY
JiTeparype. "BOEHMEX" um. 1. ®@. YcruHoBa, 2007 (4)
IMogroroBka kK
/1labopaTopHbLIM paboTaM 1 2
odopmiieHHEe OTUETOB.
Wroro no pasgeny 7 10
Pa3zgen 8. Ilmporexnnueckue coCTaBbl.
N3syuenne
MPe/1yCMOTPEHHbIX PIT FO. B. I'enkuH. . B3priBuatsie Bemjectea: CI16.BT'TY
AMAGKTHHECKIX EIIHHL 10 "BOEHMEX" um. JI. ®. Yctusosa, 2007 (5) 3
peKoMeHAyeMou
JIUTeparype.
Wrtoro no pasgeny 8 3
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS DQHEPTETUUYECKHNX MATEPUAJIOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIPOCHI K IK3aMeHY;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e KOHTDOJIb TIOCEIAeMOCTH;

e  5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocsl K 3K3amMeHy
1 Teopus SHepreTUYECKUX MaTepUasoB - KaK MpeIMeTHast 00/1aCTh 3HAHUM J17IsI UH)KEHEPOB-
00erpuIIacHUKOB.
2 Jueprusi. [106anbHBIE HCTOYHUKY SHEPTUH.
3 YrieBog0poOAbl - 0CHOBHOM HEPrOHOCUTEb Ha 3eMile.
4 OO01IMe CBeJieHHUs O B3PLIBUATHIX BellleCTBaX. 3aKOHOaTesibcTBO PO 06 OTBeTCTBEHHOCTH 3a He3aKOHHBIN
06opoT u u3rotosseHue BB.
5 Knaccudwukarus BB o cocraBy, Ha3HaueHHIO, arperaTHOMY COCTOSTHHIO.
6 Knaccudukarmst BB o crenenu onacHoCTH.
7 OCHOBHBIe MpaBu/ia o0OpalljeHus], TPAHCTIOPTUPOBKHU, XpaHEeHHUs U yTunr3anyu BB.
8 OcHoBHbBIe HarpaB/ieHus B pa3paboTKe HOBLIX BB.
9 Criocobwr usrorosnenust BB. ObopyaoBanue, mpuMeHsieMoe /171t Tpou3Bo/CcTBa BB.
10 OcHOBHBbIe 3/1eMEeHThI, COCTaB/ISIOLIMe OCHOBY [I/1s1 U3roToBiaeHus BB. Yrnepog,.
11 OcHOBHBIe 371€MEHTBI, COCTaB/IAIOLMe OCHOBY /151 usrorosnenus BB. Bopopog,.
12 OcHOBHBIE 3/1IeMeHTHI, COCTaB/ISOLIKe 0CHOBY i U3rotosienrs BB. Kucnopog,.
13 OCHOBHBIE 3/7IeMeHThI, COCTaB/ISIOLIMe 0CHOBY ZJI1 U3roTos/ieHus: BB. A30T. A30THas KUC/IOTA.
14 TIponecc HUTpOBaHUS B poU3BOACTBe BB.
15 UyBCcTBUTEBEHOCTh U CTOMKOCTH BB. HauambHbIN WM MHULIMKAPYIOLUH UMITY/IbC.
16 YyBcTBUTENBHOCTE BB K TEMI0BbIM UMITy/IbCaM, K yAapy, HAKOIy Y TPEHHUIO, K COTPSICEHHUIO NP BBICTpesIe,
K ZIeiCTBUIO0 MHUITUUPYIOIMX BB. Bo30ys/ieHre B3pbIBa TIPH yZiape U TPEHUH.
17 3aBUCUMOCTb UyBCTBUTENbHOCTH BB 0T pa3nnuHbIx (akTopos.
18 Xumuueckas cToiikocth BB. MeTozs! orieHku ctotikoctd BB. OcHOBHBIE TPOOBKI.
19 dusuueckas croiikocts BB.
20 TepmocrToiikocTs BB.
21 TokcuuHocTh BB.
22 Vnunmupytoiivie BB. HazHaueHue, 0011jast XapaKTepUCTHKA, 06/1aCTh IPUMEHEHHSI.
23 I'pemyyas pTyTh. CBOWCTBA, IPUMEHEHHe, U3T0TOB/IEHHE.
24 Aszup cBuHLa. CBOMCTBa, IPUMeHeHWe, U3TOTOBIEHUeE.
25 THPC. CgolicTBa, IpUMeHeHue, U3rOTOBJIeHUe.
26 TetpaseH. CBoMCTBa, IpUMeHeH1e, U3TOTOB/IEHNE.
27 BpusanTtHble BB. Ha3zHaueHue, o011jasi XapaKTepUCTHKA, 00J1aCTH TIPUMEHEHUSI.
28 IMukpuHoBas kucyiota. CBOWCTBa, MpUMeHeHHe, N3TOTOBJIEHUE.
29 Tpotun. CBoiiCTBa, NPUMEHEeHHe, U3TOTOBJIEHUE.
30 Terpun. CBolicTBa, IpUMeHEHNe, U3TOTOBJIEHNE.
31 TOH. CgoiicTBa, TpUMeHeHHe, U3TOTOBIEHUE.
32 I'excoreH. CBolicTBa, TpUMeHeHNe, U3TOTOBJIEHHE.
33 IlpousBozHbie BB Ha ocHOBe rekcoreHa — oKToreH, rekgos. CBONCTBa, IpUMeHeHNe, U3rOTOB/IeHHE
34 CmeceBble BB Ha ocHOBe TpOTW/Ia M reKcoreHa — ammoToibl, TT'-20, TTA®-5M, TT'AT'-5. CBotiicTBa,
TIpUMEHEHNE, U3TOTOBJ/IEHKE.
35 Metoap! CHapsDKeHUs! apTU/IEPUICKUX OOeTpHIIacoB.
36 BpusanTHbie BB, npuMeHsieMble B MHOCTPaHHBIX apMUsIX, U UX OTeUeCTBeHHbIe aHa/IOTU.
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37 MerarenbHble BB. Ha3zHauenue, knaccubukaiys, ob1mas XxapakTepUCTHKa, MPUMEHeHHe.

38 [JpiMHBIN opox. CBOMCTBA, NPUMeHeHHe, U3r0TOB/IEHHE.

39 KoMIIOHeHTb! HUTPOLIeJI/TFOJIO3HBIX TIOPOXO0B.

40 INMupoxcunHoBble Topoxa. CBOWCTBA, TpUMeHeHNe, U3TOTOBJIEHHE.

41 HurpornmuiiepuHoBkIe 1opoxa. CBOMCTBa, IpUMeHeHNe, U3rOTOB/IeHHE.

42 TuporexHuueckre cocTaBbl. Ha3HaueHue, KiaccubUKallys, IpUMeHeHue.

43 3axuraresibHble, 0CBETUTE/bHbIE, TPACCUPYIOILIYE, CUTHA/IbHBIE MMPOCOCTaBLI. PelienTypa, CBOKCTRA,
XapaKTepUCTHKU.

OT4eT N0 NpakTUYeCKOMY 3afAaHUI0
IlpakTryeckoe 3a/jaHie CYATAETCS BBITIOJIHEHHBIM YCIELIHO NIPY CJIeAYIOIINX YCIO0BUSIX:
* IPaBWIbHOE BBIMOJIHEHNE BCEX MYHKTOB, IPelyCMOTPEHHBIX 3a/jJaHUeM;
* IpaBUW/IbHOE 0(OpPM/IeHHE 0TYETA 10 TTPAKTUUECKOMY 3a[jaHHI0 B COOTBETCTBUU C TpeOOBaHUSIMU
rocygapcreeHHsIx cranaapros ECK/;
* yCIIellHas 3alyTa IpakTUueCKOro 3a/aHusl.

KoHTpo/ib nocemaeMocTi
OLieHrBaeTCs MoCellleHre TOMbKO JIEKITMOHHBIX 3aHATHM.
B 3aueT uyT TOJIBKO MOJKpeIieHHbIe KOHCTIEKTOM JIeKI[H1i TocelljeHHbIe 3aHSTHUS.
BriziesisieTcst ueThIpe YPOBHS TTOCEIIaeMOCTH:
1 -90-100%
2 - 75-90%
3 - 60-75%
4 - Hke 60%
Kax/1p1ii ypOBEHb TOCEIaeMOCTH COOTBETCTBYET 0asily, yKa3aHHOMY B TEXHOJIOTMUECKON KapTe JUCLIUTIIMHEIL,
OTpaboTKa MpOoIMyILeHHbIX 3aHATUH He MpeJyCMOTpeHa.

JK3aMeH

JK3aMeH MPOBOAWTCS B YCTHOI (popMe C yUBTOM JJaHHBIX O MOCEIaeMOCTH ayAUTOPHBIX 3aHATUM U
3amuT 13, pe3ynbraToB pyOeXXHBIX KOHTPOJeld. Ha 3K3aMeH BLIHOCSTCSI BOTIPOCH! COOTBETCTBYIOIINX KaXK[OMY
pa3zeny. KosmuecTBo 3a/jaBaeMbIX CTYZEHTY BOIIPOCOB CJIeAYeT YBSI3bIBaTh C KOJIMUECTBOM IPOIYL[eHHbIX
ayJUTOPHBIX 3aHSITHI.
B ciiyuae mosiHOM MOCeNaeMOCTH ayJUTOPHBIX 3aHATHH U YCIEIIHOMW 3aiuThl [13 MOXKHO TIPUHSTE 9K3aMeH 0e3
JIOTIOJTHUTEJTbHBIX BOIIPOCOB TI0 KYPCY.
B ocranbHbIX cnyYasx 9K3aMeH cieflyeT IPUHUMATh MpU YCI0BUM yCIelHoH 3auThl [13 1, eciu CTyzeHT npu
OTBeTax Ha JIOTIO/THUTe/IbHbIEe BOMTPOCHI TPOSIB/ISIET 3HAHMS TI0 TTPeJMeTHOM 06/1acTH Kypca XoTst Obl B TOM BUJE,
B KaKOM OH TIOCTUT WX, paboTasi C TMTepaTypHbIMA UCTOUHHUKAMH M KOHCITEKTOM JIEKLIWH, eC/Td TaKOBOU Y HEro
OKaszaricsl.
OCHOBOW Jiy151 OTIpe/ie/ieHusT OL[eHKH K3aMeHa 10 UTOraM CEMeCTPa CITY>KUT YPOBEHb YCBOEHUS CTYIEeHTOM
Marepuasa 1o TeCTOBBIM BOIIPOCaM, TaKKe TIPelyCMOTPEHHBIX yueOHOW MPOrpaMMOi IUCLIUT/TUHBIL:
* OLIeHKM «OTJIMUHO» TpU OTBeTe Ha He MeHee 80% U3 3a/laHHBIX TECTOBBIX BOMIPOCOB;
* OLIEHKH «XOpOLIO» TIpU OTBeTe Ha He MeHee 60% 13 3a/jJaHHbIX TECTOBBIX BOMIPOCOB;
* OLIEHKU «Y/|OBJIETBOPUTELHO» TIPH OTBeTe Ha He MeHee 40% U3 3a/laHHBIX TECTOBBIX BOMIPOCOB;
* OIIEHKH «He 3auTeHO» TPy oTBeTe Ha MeHee 40% M3 3a/laHHBIX TeCTOBLIX BOIIPOCOB.
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Pazgen 1. O0uyue cBeeHus 00
4 - |3HepreTHYeCcKHX Marepuanax, B 1 4 4 0 - 15 Bonpocs! K
TOM YHCJIe, H 00 MCI0/Ib3yeMbIX JK3aMeHy
Ooempumacax.
Pazpen 2. Knaccudukanus BB. BoOHDOCHL K
4 7 |OcHoBHBIe IpaBuIa Ge3omacHocTu | 11 4 4 0 7 10 P
3K3aMeHy
npu obpamenuun c BB.
4 7 Pa3zzaen 3. PaspaboTka u 4 2 2 0 2 15 Bonpocs! K
usrorosienue BB. 3K3aMeHy
Bormpocs! K
Paspen 4. UyBCTBUTE/IBHOCTD U 3K3aMeHy,
4 7 |croiikocTh BB K BHelIHUM 16 9 4 5 7 15 Ortuet 1o
BO3/leHCTBUAM. MPaKTUYeCKOMY
3a/laHUI0
Bormpocs! K
4 7 |Paspgesn 5. Nnunuupywomuye BB. 11 4 4 0 7 10 SK3aMeHY
Bompocs! K
9K3aMeHy,
4 7 |Pa3gen 6. bpuzanTHbie BB. 30 | 16 8 8 14 15 OtueT 1o
MPaKTUYeCKOMY
3a/JaHUI0
Bompocs! k
9K3aMeHy,
4 7 |Pa3pgen 7. MerarenbHbie BB. 20 | 10 6 4 10 10 Ortuer 1o
MpaKTU4eCKOMY
3a[,aHUI0
Bormpocs! K
4 7 Paspen 8. IIuporexnnueckune 5 7 7 0 3 10 JK3aMeHy,
COCTaBBI. Kontposs
MOCeI[aeMOCTH
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 100
Bcero no guciuinge 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-4.04

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9
Ne 10

Ne 1

Ne 3

Neo 4

Ne 5

Bonpocbl omkpbimozo muna:

Kakoe Haka3aHue TIpe[lyCMOTPEHO 3a He3aKOHHbIe ITpHoOpeTeHue, Tepesiaya, XpaHeHue,
TiepeBO3Ka, repechUTKa WK HOIlIeHre Ooernpumacos?

Kakoe Haka3aHue TIpeJlyCMOTPEHO 3a He3aKOHHBIN CObIT O0enpHacos?

Kakoe Haka3aHue TpelyCMOTPEHO 3a He3aKOHHbIe ITprobpeTeHue, Tepejiaua, XpaHeHue,
repeBO3Ka, IepechbUIKa WK HolleHre 60erpyuIiacoB IPyIIOHN JIUL] 110
TIpeAiBapuTe/IbHOMY CTOBODY?

Kakoe Haka3aHue TIpe[lyCMOTPEHO 3a He3aKOHHbIe ITpHoOpeTeHue, Tepesiaya, XpaHeHue,
repeBO3Ka, MepechbUTKa WM HOLIeHWe 60erpuIiacoB JIUIIOM C UCIIOTb30BaHUEM CBOEro
CITY>KeOHOTO TIO/IOXKEHHST?

ITpu nepeBo3ke BB ry>keBbIM TPaHCIIOPTOM Ha O/IHY MOBO3KY pa3peliaeTcs KiacTb rpy3
BecoM He OoJiee KT
Yro Takoe cTolKocThL BB?

Nunnumpyromye BB omnuarorcs YyBCTBUTEJIbHOCTBIO K Pa3/IMuHOIo poja
HayabHbIM UMITY/IbCaM U CPaBHUTE/ILHO paboToCcrocoOHOCThIO

B 0060/10uKy U3 KaKOTO MeTa/ljia He/b3sl CHApPSKATh a3y CBUHIA?
Ha3oBuTe BH/IbI KOJUTOUHBIX TTOPOXOB

KosnnmokcrunuH — 3To0 HUTPOLIe/I/Ti0/I03a C CofiepKaHueM a30Ta %.
Bonpocbl 3akpbimoz2o muna:

CoJiHIle CUMTaeTCs:

- ['mo6anbHBIM MCTOUHUKOM SHEPTUH
- YI/1eBOAOPOJHBIM MCTOYHHUKOM SHEepPruu
- Bo306HOB/ISIEMBIM HCTOYHUKOM SHEPTHUU

- HeB0300HOB/ISIEMBIM KCTOUHHUKOM SHEPTHN
[pupopHbIii ra3 ¥ yroib CUATAOTCS:

- I'mo6anbHBIMU UCTOUHUKAMU SHeprumn
- YFJ'IEBO/IOPO,E[HBIMI/I HNCTOYHUKAMH SHEpPruun
- B0300HOB/ISIEMBIMU UCTOUHUKAMHU SHEpPruun

- HeB0300OHOB/ISEMEIMH UCTOUHHUKAMU JHEpPrun
Bo,qa " BETep CUYUTAKOTCA:

- T'mobanbHBIMUA UCTOYHUKAMU SHepruun
- yFJIEBO,Z[OpOAHbIMI/I HNCTOUYHWMKaMH 3HEPTUU
- B0300HOB/ISIEMBIMI UCTOYHUKAMHU SHepruu

- HeB0306HOB/I5IEMBIMHU NCTOUHUKAMU SHEPTUH
HedTb 1 Ma3yT cuuTarorcs:

- ['mobanbHBIMM UCTOUHHUKAMU SHEPTHU
- YrneBoiOpOJHBIMU NCTOYHUKAMU SHEPTUH
- Bo300HOB/II€EMBIMY UCTOUHUKAMU IHEPTHUH

- HeB0300HOB/ISIEMBIMU MCTOYHUKAMH SHEPTUH
Hurpate! XxapakTepu3yroTcsi 0c000¥ aTOMHOM IPYTIITHPOBKOIA:

- ONO2

-NO2
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

-N202
-N20

-NO
I[Tpu nepeBo3ke BB aBTOMOOM/IEM Ha HEM JJ0/DKeH paboTaTh Mpobs1eCKOBbIN CHUTHAIT:

- KpacHOIO 1jBeTa
- CHMHero LjBeTa

- JKEJITOro 1iBeTa

- 3eJIEHOIO LIBeTa

- bestoro 1BETA
C MoBbIlLIeHKEM TUVIOTHOCTHU U CIUIOIIHOCTY BB Kputnueckuii guameTp AeToHaluu BB:

- YMEHbIIdeTCA
- YBE€JIMUMUBAETCA
- He U3MeHseTCAd

- UcyesaeT
A3u[ cBUHLIA 3TO:

- IIuporexnuueckoe BB

- Conb CBUHII, TIOSTy4YaeMasi B pe3y/ibTaTe B3auMOZeCTBUS COeIMHEHUM, COfleprKalliux
CBUHeLl, C a30TUCTOBOAOPOAHOM KHUCIOTOU

- bpusanTtHoe BB
- Nnummmpyroiee BB

- MerarensHoe BB
l'openue nopoxa — 3T0:

- I[Iponecc, pacrpoCcTpaHsIOLIMIACS YyTEM Tel/ioepejadl OT C/10s1 K C/IO0 BelllecTBa
- [Iporiecc, pacrpoCTpaHSOLINIACS yAapPHO—BOJIHOBBIM ITyTEM

- [Ipotiecc, pacrpoCTPaHSIOLIANACS MYTEM OKUCIeHUs] KUCTIOPOZOM BO3/yXa TOproUei
COCTAaB/ISIOIeN TTopoxa

- [Ipotiecc, pacrpoCTpaHSIOIIANACS MYTEM Pa3/IoKeHHsI TTOPOXa Ha KOMITOHEHTEI,
KOTOpbIe cropasi, TIPo/[0/DKaroT MpoLiecc
®drermMaTr3aTopbl IIOPOXOB:

- Kamdopa

- IvHUTpOTOMNYON
- llentpanur

- AuletoH

- Cepa

- Criupt
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