MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

JleBrxuH A.A.

« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BHEIITHEE BO3/JEVICTBUE HA CTAPTOBBIE KOMIIJIEKCEI

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma CrapToBbIe U TeXHMYeCKHe KOMIJIEKChI PaKeT U KOCMHYeCKHMX annaparoB
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKas TeXHUKA

Breinyckaromas Kadegpa A4 CTAPTOBBIE U TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITIAPATOB

Kadeapa-pa3padorunk paboueit A4 CTAPTOBBIE U TEXHUYECKHWE KOMIIVIEKCHBI PAKET 11
NporpaMMabl KOCMMWYECKUX AITTAPATOB
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JIUCT COI'JIACOBAHUA

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

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUMYECKUX ATITTAPATOB
Anppees Oner BUKTOpOBUUY, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3apexyrorui Kadeapoit MammrakoB A.I1., K.T.H., 101].

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenytomuii kadenpoii MaiurakoB A.IL., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BHEIITHEE BO3/JIEVICTBUE HA CTAPTOBBIE KOMIUIEKCHI

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-3.7 — CriocobeH BBISIBIATH MMOpaykaroliye (GpakTopbl BHEIITHETO BO3/JeHCTBUS Ha CTaPTOBbIE KOMIIEKCHI U
UX 37IEMeHThI, OTIpeZie/ISiTh YPOBHY BHEILHErO BO3/eMCTBUs, MPUMEHSITh CIIOCOOBI 3alUThHI OT BO3AENUCTBYS, a

TaKXXe CHW)KeHHA ypOBHEﬁ BOBAEﬁCTBHH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

IIK-3.7

3HAHUA:

3HaTh (U3NUECKHe TPOLIeCChl, COTIPOBOXK/AOLIME SiIePHBIN B3PHIB, OCHOBHbIE MOpaKarole (HakTopkl
SIePHOTO B3phIBa;

YMeHuA:

YMeThb BBLISIBJIATH IJIaBHBIE TIOpakaromjue (aKTOphl $AE€PHOTO B3pbIBA Ha pa3/uuHbie OOBEKTHI U
COOPY’KEHHUsI Pa3/INYHBIX KOMILIEKCOB;

HABbIKU:
HaBBIKM OTIpe/ie/ieH|s] XapaKTePUCTHK $ePHOTO B3pblBa HAa pPa3/M4Hble OOBEKTHI M COOPY)KeHHS

Pa3/IMUYHBIX KOMILJIEKCOB, HaBBIKH BLI60pa CII0COOOB CHIDKEHUS MOpaxKaroiux Cl)aKTOpOB SAAEePpHOT0 B3PhbIBA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Iuctunmuaa BHEIITHEE BO3JIEVICTBUE HA CTAPTOBBIE KOMILIEKCHI siBnsiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.
CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.
I[penBapuTebHBIE KOMITETEHLH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs 0 Hayasa u3yueHus TUCLATUTAHBL:
e OIIK-1 — CniocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIeMHKeHepHbIe 3HaHUs1, METOIbI

MaTeMaTU4YeCKOro aHa/Iu3a U MO/Ie/TMPOBAHUS, TEOPETUUYECKOTO U IKCITIEPUMEHTA/ILHOTO UCC/Ie/IOBAHMS B
ripoeccOHANBHOM JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. ixepHoe opyxue, cpe/iCTBa /J0CTaBKH €ro0 K Iie/id U HocuTe/1d. PasBuTHe
SIIePHOT0 B3PbIBa H €ro Mopax takTopsl. 1.1.TToHsITHE O 5IIEDHOM OPY>KHU.
4 8 1.2.Buyibl i/iepHBIX 3apsi/iOB U MPUHLMIBI MX yCcTpoiicTBa. 1.3.CpeAcTBa JOCTAaBKU M HOCHTENN 28 8 8 0 20 30
silepHOTO opy>Kust 1.4.BHibI siIepHBIX B3pbIBOB 1.5. PasBuTHe BO3/YLIIHOrO U Ha3eMHOTO
sA/lepHBIX B3pbIBOB. ITopaxarolye (GpaKkTopsI s,epHOTro B3pbiBa 1.6. BHellHsAs KapTHHa
51ePHbIX B3DbIBOB.
Paspen 2. XapakTepucTHKa nopaxaomux ¢pakTopoB Ha3eMHOI0 H BO3yLIHOI0 siePHBIX
4 8 B3pbIBOB. 2.1.YapHas BoHa 2.2. CBetoBoe usnyuenue 2.3. IIpoHuKaroijast paguanus 2.4. 28 8 8 0 20 30
PapyoakTrBHOe 3apakeHue 2.5. D/IeKTPOMarHUTHBIN UMITY/IbC.
Paspen 3. ITopa AericTBHe 0 M BO3/yIIIHOT'0 A/|ePHBIX B3PbIBOB.
3.1.061wast XapaKTepUCTHKA BO3/,eHCTBUS silePHOTO B3pbIBA Ha JTIOfiel ¥ pa3/IMuHble 0ObeKThI
4 8 - L o L . 52 36 10 26 16 40
3.2.TTopakeHue JTF07ieii BO3/[yIIHOW YlapHOH BOJTHOM, CBETOBBIM M3/TyYeHHeM, IPOHUKAFOIeH
pajuarueii 3.3.PaspyiueHne 1 MOBpeXx/jeHne 60eBOi TEXHUKH 1 BOOPY)KEHHSL.
Bcero 3a 8 cemecTp 108 52 26 26 56 100
Bcero no gucnummHe 108 52 26 26 56 100
3.2. AyUTOPHBIN IPAKTUKYM
No Homep 1 HaumeHOBaHHe pasjiesa O0newm,
Tema MNPAKTHYECKOIr'o 3dHATUA
n/n JAUCHHUII/TUHBI dyA. 4acoB
1 Pazpen 3. ITopaxaroiiiee geiicTBue HazeMHOro u|llopaskarolljee feliCTBHe HA3eMHOT0 U 26
BO3QYILIHOTO A4€ePHBIX B3PBIBOB. BO3YIIHOTO A4€PHBIX B3DEIBOB
Bcero 3a 8 cemectp 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHHe pa3jesa Oo0Bem,
Conep)l(am/le yq06HOF0 3aldHUsA
n/n JAUCIIMIIVIMHBI gacoB

Pazpen 1. finepHoe opyxue, cpeicTBa

SZIePHOTO B3pbIBA U €ro Mopaykarolye
(axTopkhI.

AOCTaBKH ero K e/ U HOCHUTe/IN. PasButue

IToaroroBka K jekiuu, opopmMiieHre KOHCITEKTa,
CaMOCTOATe/IbHOe U3yueHre JUaKThueCKUX 20
eZIUHUL]

Pazpen 2. XapakTepucTUKa MOpakaroIux

[MoaroroBka K nekiuu, opopmieHre KOHCIIEKTa,

2 |baKTOpOB Ha3eMHOTO 1 BO3/YLIHOTO CaMOCTOSITE/IbHOE U3yUeHue AUJaKTUYeCKUX 20
AlepPHBIX B3DPBIBOB. eZIHUL]
Pa3nen 3. ITopakatoiiiee ZielicTBUe IMoaroToBKa K JieKIuu, oopmiieHre KOHCITeKTa,

3  |Ha3eMHOro U BO3[YLLHOIO s11ePHbIX CaMOCTOSITE/IbHOE M3yUeHue AU aKTUYeCKUX 16

B3DBIBOB. e/IMHUII, TIOATOTOBKA K TTPAKTUYeCKOMY 3aHSITHIO
Bcero 3a 8 cemectp 56
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLIUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
12/ 3 | 4 |56 | 7 (8 9 (10| 11 |12 13
8 KB | KB [P | KB KB | IP | KB Bonp.Jud.3au, aud. 3au.

YcnoBHble 0603HaUEHUS:
o [IP — apiarHOCTHUeCKasi paboTa;
KB — KOHTpO/BbHBIE BOIIPOCHI;

mud. 3au. — auddepeHIMPOBaHHbBIN 3a4erT.

6

Bonp.Iud.3au — Bonpocs! K fuddepeHIIpOBaHHOMY 3aueTy;
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
* KOHTDOJIbHBIE BOTIPOCEHI;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpome)xyTouHas arTecTanusi IPOBOAUTCS B hopMax:
e muddepeHMPOBAHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. M-Bo 060poHbI P®, 12 IleHTp. Hayu.-uccnes. uH-T MO P®; Hayu.-pef. coB. B. H. Bepxosues [u zp.].
dusuka sgepHoro B3pbiBa. T. 2 [lelictBue B3priBa. BI'TY "BOEHMEX" um. [I. ®. ¥YctuHosa, 2010, 551.
pec.

2. M-Bo oboponbl P®, 12 IleHTp. Hayu.-uccaesn. uH-T MO P®; Hayu.-pen. cos. C. @. TTepies [u ap.].

®dwusnka sgepHoro B3peiBa. T. 5 KouTponb saepHbix ucnbitanuii. BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2017, 311. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;
2. https://urait.ru/ — O6pa3oBaresbHast ratopma «FOpaiiT». [jis By30B U CCy30B..

CoBpeMmeHHble TIpotheccruoHabHbIe 0a3bl aHHbIX:
1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

//www.rfbr.ru/rffi/ru/li - ITosIHOTeKCTOBAs 3JIEKTPOHHAsE OUOINOTEK, WHCKOT! H
http:// rfbr.ru/rffi/ru/library - IToHOTeKCTOBAs 7MeKTpoHHAsA OMbMMoTeka Poccutickoro goHna
byHIaMeHTaTbHbIX UCC/Ie0BaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.
5.5. TIporpamMMHOe obGecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

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
BHEIIIHEE BO3JEUCTBUE HA CTAPTOBBIE KOMIL/IEKCHI

AnHoTanusa paboueii nporpaMMsl

Iuctiunuia BHEITHEE BO3JEVICTBUE HA CTAPTOBBIE KOMILJIEKCHI sBisercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynerete A PaketHo-KocMuueckass TexHuka BI'TY "BOEHMEX" um. O.®. YctunoBa kadenpoit A4
CTAPTOBBIE U TEXHUUYECKNE KOMITJIEKCHI PAKET 1 KOCMUYECKUX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-3.7 CriocobeH BBISB/IATH IOpakarolye (hakTOphl BHEIIHEr0 BO3JEMCTBUSA Ha CTAPTOBbIE KOMIUIEKChI U UX
3JIEMEHTBI, OTIPe/e/IATh YPOBHU BHEIIIHEro BO3/€MCTBUS, MPUMEHSThL CMOCOOBI 3allUThl OT BO3[EHCTBUS, a
TaK)Ke CHI>KeHHUsl yPOBHel BO3/1elCTBUSI.

ConepkaHre [JUCLIMIUIMHBI OXBaThiBaeT KpPYr BOMPOCOB, CBSi3aHHBIX C (PU3MUECKUMH TIpOLleccamu,
TIPOTEKAIII[UMHU TIPH SIZIEPHOM B3DBIBE, BO3/JIeMCTBIE TIOPaKaroIUX (GaKTOPOB SiZIePHOTO B3PhIBA HAa pa3/IMuHbIe
0OBEKTHI pa3/IMUHBIX KOMILJIEKCOB U COOPY’KEHHH.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* KOHTDOJIbHBIE BOTIPOCHI;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (26 u.), mpakThueckue 3aHATHS (26 u.), camocTosiTesibHas paboTa
crygenra (56 a).
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IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
BHEIIIHEE BO3JEUCTBUE HA CTAPTOBBIE KOMIL/IEKCHI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 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.

HaumeHoBaH#e paboThI

PexkoMeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. Haepuoe OpYyXKHue, CpeaCTBa JOCTABKH €ro K 11eJId 1 HOCUTEJ/IU. Pa3Butue AJEPHOro B3pbIBd U

ero mopaxaromye (akTopbl.

[MoaroToBKa K JieKLUU, opopmiieHre

M-Bo 060poHbI P®, 12 IleHTp. Hayu.-uccieq. uH-T MO
P®; nayu.-pes. cos. B. H. Bepxosiies [u zp.]. ®u3snika
simepHOTro B3phiBa. T. 2 JlelicTBre B3pbiBa: BI'TY
"BOEHMEX" nm. []. ®. YctuHosa, 2010 (1-3)

KOHCIICKTa, CAMOCTOATE/IBHOE M-Bo 060poHbI P®, 12 IleHTp. Hayu.-uccaes. uH-T MO 20
H3YHEHHE AUAAKTUHEECKIX EAMHUL P®; nayu.-peg. cos. C. ®. [Tepuies [u ap.]. Pusuka
sepHoro B3pkbiBa. T. 5 KOHTPOJIb siIepHBIX MCTIBITaHUM:
BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2017 (1-3)
Wroro no pasgeny 1 20

Pazgen 2. XapakTepHCcTHKA NOPaKaoIX ()aKTOPOB Ha3eMHOT0 ¥ BO3/YIIHOIO s1/[ePH

bIX B3DbIBOB.

[MoaroToBKa K JieKLUU, opopmiieHre

M-Bo 060poHbl P®, 12 ITeHTp. Hayu.-uccies. uH-T MO
P®; nayu.-pez. co. B. H. BepxoBies [u ap.]. ®usnka

KOHCIIeKTa, CaMOCTOsITe/IbHOe o 20
siepHoro B3pbiBa. T. 2 JleicTBue B3pbiBa: bI'TY

HBYHEHHE AMAAKTIHIECKUX GAMHML "BOEHMEX" um. Jl. ®. Ycrusosa, 2010 (4-5)

Wroro no pasgeny 2 20

Pazpen 3. Ilopakaroiiee AelicTBHe Ha3eMHOT0 ¥ BO3YIIHOTO s/{ePHBIX B3PbIBOB.
Toprotoska K n1exipu, ohopmyerme M-Bo 060poHbI PO, 12 IleHTp. Hayu.-uccaesn. uH-T MO
KOHCITIEKTa, CAMOCTOSATEIbHOE
P®; Hayu.-pea. coB. C. ®. ITepues [u gp.]. Prsnka
H3yueHre JUJaKTHUeCKUX eJJMHULI, . 16
[I0/]TOTOBKA K TIDAKTHIECKOMY siiepHoro B3psiBa. T. 5 KOHTPOJIb siIepHBIX UCTIbITAHU:
BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2017 (4-5)

3aHATHIO

Wrtoro no pa3geny 3 16
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILUIHHbI
BHEIIIHEE BO3JEVICTBHUE HA CTAPTOBBIE KOMIIJIEKCBI

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  KOHTPOJIbHbIE BOIIPOCHI;

e BONPOCHI K ArhepeHIIPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

KoHTpo/ibHBIE BONIPOCHI
KoHTpo/bHbIE BOMPOCHI B BH/ie G/I0KOB BOIIPOCOB cofepykarcsa B YMK auctumninHel. KOHTpo/bHbIE
BOIMPOCKI CYUTAIOTCS C/IAHHBIMU TP MpaBUIbHOM 0TBeTe Ha 100% BOIMPOCOB B MOJHOM 00beMe.

Bonpocs! k guddepeHpoBaHHOMY 3aueTy
Boripocs! k aud. 3auety copepkarcs B Y MK JUCITUTIIMHBI

JAuddepennypoBanHblii 3aueT

Iudd. 3aueT Mo AUCIUITHHE TTPOXOAUT B (hOPMe YCTHOTO cobeceoBaHuUs (C TMCbMEHHBIMHU
TOSICHeHWSIMM) I OTBETOB Ha BOTTPOCHI K And. 3aueTy , 3aflaBaeMbIX MIperofiaBaTesiem.
OrtBeThl Ha:
- 6onee 85% BOTIPOCOB - AB/ISIETCA OCHOBAHUEM [I/Is TIOTyUeHHUs CTY/IEHTOM OI[EeHKHU «3aUTeHO-0TINUHO»;
- (75-84)% BOMPOCOB - SBJISIETCSI OCHOBAaHWEM /IS TIOJyUeHHs CTY/IeHTOM OLIeHKH «3a4yTeHO-XOPOLLIO»;
- (60-74)% BOTIPOCOB - sIBJISIETCS OCHOBAHWEM /IJIs TIOJIyUeHHsl CTYIeHTOM OLIeHKH «3auyTeHo-
VI0BIIeTBOPUTE/ILHO»;
- MmeHee 60% BOTIPOCOB — SIB/sSIeTCsSl OCHOBaHUEM JIJIs TIOJTyUeHUsl CTYIeHTOM OLIeHKU «He 3aUTeHO».
OOyuatoluiics UMeeT MPaBo Ha MOyYeHHe OIeHKH "3auTeHO-0T/IMYHO", "'3auTeH0-X0poIo" u "'3auTeHo-
V/IOB/IETBOPUTEIBHO" B PAMKaX TeKYIIel paboThl B CEMeCTpe COTIaCHO TEXHOJIOTUYeCKOH KapTe.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paszpgen 1. finepHoe
opyxue, CpeACTBa KoHTpoJIbHBIE BOMIPOCHI,
4 g |AOCTaBKH €ro K Le/1 1 78 8 8 0 20 30 Boripocsl k
Hocuteu. PazBurue i depeHITMPOBaHHOMY
siiepHOTO0 B3PbIBA U €ro 3aueTy
nopaxaromue (hakTopbl.
Pazpen 2.
KoHTposibHBIE BOTIPOCHI,
XapakTepucTuka BOIMDOCH K
4 8 |mopaxaromux daxkTopoB 28 8 8 0 20 30 P
I depeHIIMPOBaHHOMY
Ha3eMHOTr'0 U BO3/[yIITHOTO
3a4eTy
s1/IePHBIX B3PbIBOB.
Pa3pen 3. Ilopaxaromiee KoHTponbHbIE BOMPOCHI,
4 g AeHCTBHE Ha3eMHOTO U 52 | 36 | 10 2% 16 40 Bormpocsr k
BO3/IYLLIHOTO f1/IePHBIX nuhbepeHIIPOBaHHOMY
B3PBIBOB. 3aueTy
Bcero 3a 8 cemectp 108 | 52 | 26 26 56 100
Bcero no guciuinge 108 | 52 | 26 26 56 100
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Onenounblie MaTepuasl no jucuumiudie BHEINTHEE BOS,I[EfICTBPIE HA CTAPTOBBIE

KOMIIVIEKCBI

ITK-3.7 - CnocobeH @bisieassmb nopaxcaroujue (pakmopst gHewHe20 ¢o30elicmeusi HA CMapmoeble
KOMI/IEKCbI U UX 3/1eMeHMbl, Onpede/isimb ypO8HU 6HeWHez0 8030elicmeusi, NpUMeHsINb Cnocoobl 3aujumsl
om go30elicmeusl, d Makdice CHUXMCeHUsl ypogHell 6030elicmaust

Ne 1

Ne 2

Ne 3

Ne 4

Ne 6

Ne 7

[TpounTaiiTe TEKCT U 3alMILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET
ITprpoza peakiyii py B3pbiBe 0OBIUHBIX B3PHIBUATHIX BellleCTB (KaK MPOUCXOAUT B3PhIB).

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]'[bHBIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBBIBaI-OLL[I/Ie BBIGOP
OTBeTa

Kakoro 13 npezcTaB/ieHHbIX HIDKEe 3apsiZioB C B3PbIBHBIMU peaKLMsSMU He CYLeCTBYyeT?
1. 3apsi TUTA «CUHTE3»

2. 3apsia TUTIA «JiesieHue»

3. 3apsg TMna «ZJeneHue-CUHTe3»

4. 3apsizi TUTIa «/lelleHre-CHHTe3-Zie/IeHre»

HPOQHTaﬁTe TeKCT, B]:IGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apPTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie BLI60p
OTBETOB

Kakue BerjecTBa MpUMeHSIIOTCS B siIEPHOM 3apsifie U [I/Is uero?

1. Bepuimmii

2. T'padut
3. CTeK/I0TKaHb

4. CTeKJo

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3alTUILIMTE apryMeHThbl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Hano 48 kr (kputrueckast Macca) ypaHa-235 u 17 Kr ypaHa-233. Ec/i 110THOCTh YBeTUUUTCSA B 2 pasa,
TO KakKoBa Oy/leT KpUTHYecKas Macca?

1. 12 kr
2. 4,25 Kr
3. 24 kr

4. 8,5 kr

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3alTUILIHITE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

B kauecTBe oTpakaTe/isi HEMTPOHOB UCIIO/Ib3YIOTCS a/lFOMUHUM U rpadut. Kak cebst mosezeT
KpUTHYeCKast Macca ypaHa-235 IIpU [OBbILLIEeHUH WX TOJILUHEI

1. Ipu UCTNIOMb30BaHUM aMIOMUHUS — YMEHBILIHTCS
2. TIPY UCTI0JIb30BaHUHY rpaduTa — yMEHbBLIUTCS
3. 1IpU UCII0JIb30BaHUY a/IFOMUHUS — YBEJTUUUTCS

4. TIpU UCTI0Mb30BaHUM rpauTa — YBeTUUUTCA

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAHHBIN OTBET

Onuimre rpoliecc nepexozia 31eKTpoHa Ha Ooree yaneHHY0 opoUTY U 06paTHO.
ITpouwnTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

[IpuBeauTe B COOTBETCTBUE TEPMUHBI U UX 3HAUEHUS
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TepmuH 3HaueHue

1. Atom A. Ob1ee Ha3BaHMe ITPOTOHOB U HEHTPOHOB

2. ®oToH B. DyiemeHTapHas yacTULIA 3TEKTPOMAarHUTHOIO U3/IyUeHuUsI

3. Von B. Dnektpuuecky 3apspkeHHas 4acTuLia, ojy4yaeMasi B pe3y/bTare
MOTepPH WY IPHOOpeTeHUs 371eKTPOHa(0B)

4. HyknoH I'. HavmeHblliag yacTrLia XUMUYECKOTO 3/IeMeHTa

Ne 8 TIlpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
IlpuBeauTe B COOTBETCTBHE TEPMUHBI U UX ONpeie/IeHNs

TepmuH 3HaueHue

1. Bo30yxzgenue A. ITpouecc, MpUBOASAIINY K MPeBpaLleHrI0 HOHa B HEHTPaIbHBIM aToM
aroMa WY MOJIEKYILY

B. O6pa3oBaHuMe MOI0KUTETBHBIX U OTPULATEIbHBIX YaCTHL] 1
2. Vlonu3auust ~ cBOOOAHBIX 3/1€KTPOHOB M3 3/IeKTPUYECKHU HEUTPaIbHBIX aTOMOB U
MOJIEKY/T

3. PekombuHaius B. TlepeBoj 371eKTPOHA aToMa Ha KaKyr-TM00 U3 BHEITHUX OpOUT
I. TIporiecc, MPUBOASAIIHI K TIOSIB/IEHHIO HOBOT'O BellleCTBa

Ne 9 TIlpouuTaiiTe TEKCT U yCTAaHOBUTE TOC/e[0BaTeTIbHOCTD

MexaHu13M JiesieHUs TSDKebIX sifiep 1of AefCTBUeM HEMTPOHOB. 3allvIINTe COOTBETCTBYHOIIYIO
ToCJIeoBaTeIbHOCTh LK(p C/ieBa Harpago.

1. lesieHne siipa Ha 4yacTH
2. Obpa3oBaHKe HEYCTOHUMBOTO COeIMHEHMS BC/IICTBUE TIOTyUEHHS sIIPOM SHEPTHU BO30Y>KIEeHUsS
3. TIpeBblllieHre SHEPTHUU BO30YK/IeHUs OTTpe/ie/IeHHOT0 TTopora

4. 3axBaT HEMTPOHA SIAPOM
Ne 10 IIpouuTaiiTe TEKCT U YCTAaHOBUTE IOC/IE0BaTeIBHOCTD

PaccrapbTe B nopsakKe TposB/I€HNA JdHHBIX Q(l)q)EKTOB " MpoLeCCOoB IMPpYU BO3HMKHOBEHNUN
3/IEKTPOMAIrHUTHOI'O UMITYyJ/IbCa U BO3Ay1.IIHOI>i ygapHof/'I BOJIHBI

1. OHOBpPEeMEHHO C 3TUM BO3HUKAET CBeTsasicsi 00/1acTh, Janee BO3HUKAET BO3/yLIHAs yZjapHasi BOJIHA
2. DTO sABJISIETCS YaCThIO TIPOHUMKALOIIEN pajualiiu

3. MrHoBeHHOe TaMMa-U3/IydeHHe CO3JaeT MOTOK OBICTPBIX 3/IEKTPOHOB, JIETAIIUX € O0/bIIONH
CKOPOCTBIO, U TI0JIOXKUTE/IbHBIX MOHOB, OCTAIOLIUXCS [IPaKTHYeCKH Ha MecTe

4. DTO NMPUBOAWT K pasfie/IeHHIO MOJIOKUTEbHBIX U OTpULaTeNbHbIX 3apsi/0B
5. OTO NPUBOAUT K 3/1eKTPOMarHUTHOMY MMITY/IbCY sIIeDHOTO B3phIBa

6. Ucriyckanue HeMTPOHOB 1 TaMMa-H3/TyueHs: B OKPY>KaloIyIo cpefy

Ne 11 IpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakasi cuna ripeobiaziaer Mexxiy HyKJIOHaMH aToma’?
1. apepHas

2. rpaBUTALIMOHHAsA

3. 37IeKTpOMarHyuTHast

4. syieKTpocTarhueckas
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Ne 12 TTIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKTE apryMeHThI, 000CHOBBIBAIOITHE BBIOOD
oTBeTa

Kaxas sHeprus onpefe/nsieT IPOYHOCTb sifiep?

1. yaenbHas 3Heprus CBsA3U

2. KWHeTHUeCKasi SHeprysl IBIKeHHsI 3/IeKTPOHOB TI0 OpbuTam
3. SHeprusi 371eKTPOMarHUTHOT'O T1071s1

4. NOoTeHUWAa/IbHAA SHEPTHs TPABUTALIMOHHOIO IMOJIA
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