MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

A9POI'A3OANHAMMKA
Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
TOATOTOBKH
Cnenuanusanusa/npoduab/nporpaMma MudpoBbie TeXHO/I0rUHM MPOEKTUPOBAHHUA U KOHCTPYHPOBAHHA PAaKeTHbBIX
MOJTOTOBKH cucTeM
YpoBeHb BbICILIEro 00pa3oBaHus bakasaBpuar
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYeCKasi TeXHUKaA
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NPOrpamMMbI
A YACHI (1o HaNnMuMIo BU/I0B 3aHATHIN) o
E S ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOSATEJ/IBHAS PABOTA B
o= | © T
2T O » < _ | T
a 2 = o ’E = 5 =y — A OR
O &) oM | 43 T 5 M & ) =Q » O
& ® A% | S| o | B |&E 82| o = S =2 | kB
¢z |22 E' 5 § SEEE £ @ = =& gk
SEEEE EoEEEz f % E B ogd
& R = og | &< A o o H8 | &
& ) >
-HE 28 |2 S | ¢ zf E
me| g = = > > 5 )
o 2 X K e
o
3 | 5 | 3 |108|] 68 | 34 | 17 | 17 40 0 0 40 T‘f

Cankrt-ITetepOypr
2026 . 38815




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 A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
[Tamumor Butanuii [TeTpoBuy, K.T.H., JOLEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3BPOTI'A30JUHAMUKA

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:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI

MaTeMaTU4YeCKOTO0 aHaju3a W MO/Ie/TMPOBAHUS, TEOPETHUECKOTO W 3KCIIEPUMEHTA/ILHOTO HWCC/IeIOBaHUS B
ripoeccroHanLHON AesiTeIbHOCTH

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

OIIK-1

3HAHUA:
HpI/IO6pE‘TE‘HI/Ie CTYAI€HTOM 3HaHMA B 00/1aCTH d3pora3oguHaMHUKH: BfA3KWEe W HeBA3KHWE TeueHusd,

d3pOArHaMHNUeCKHE XapdKTEPUCTUKHU JIA, TeUeHHs 110 COIlIaM U KaHa/laM, TeUeHHUsS CO CKaYKaMM YTIJIOTHEHUS;

YMmeHus:
TeOpeTUYECKHE: OIIpeAe/IATh PEXUM [ABVXKEHHSA U BHUbI COHpOTI/IBJIEHI/Iﬁ PycCia MOTOKa B 3aBUCUMOCTH

OT peXXrMa ABWXKEHUA; aHa/IM3UPOBATh IPOLeCC TeUueHHs [10- U CBEPX3BYKOBOI'O I'd3d;
- [IPaKTU4YeCKUe: pelaTsb 3aid4i d3pOora3oArnHaMUKu;

HAB8bIKU.
TIOCTAHOBKW W DpeELIe€HHsd TPAKTUYECKUX 3a[du; WUCII0/Ib30BadHUA PACUYETHBIX 3aBUCHUMOCTEeH AJi

orpejejeHud rapaMeTpoB HOKOHMEﬁCH u ,ELBH)KyLLleﬁCH JXKUOKOCTH; OIIpeaesisiTb CKOPOCTh ITOTOKA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunia ADPOTA3OAVUHAMMKA siBnisieTcs AUCIUTIIMHON 00s3aTe/TIbHOM YyacTH 0y1oka 1
NIpOrpaMMsbl IIOATOTOBKH 110 HaripasieHuto 24.03.01 PakemHble KOMI/IEKChbl U KOCMOHABMUKA.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATHUKA, ®PU3UKA.

CopepkaHve AWCLUIUIMHBI SIBAsIETCST OCHOBOM it ocBoeHus aucturiimd: OCHOBBI TEOPUU
ITIOJIETA JIETATEJIBHBIX AIIITAPATOB.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI

MaTeMaTU4YeCKOro aHa/ni3a U MO/Ie/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTAILHOTO UCC/Ie/JOBaHMS B
npodeccuoHaNLHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Paspen 1. Ilpegmer aspora3zoguHamMuku. 1.1. Aspora3oguHamMMKa Kak pasges
MeXaHHMKH. 3a7lauy, pelliaeMble a3pora3ojMHamMuKoi. 1.2. Paszenbt
a’pora3oMHaMuKU.

=
o

Paspen 2. OCHOBHbIe MOHATHA U onpe/eeHus. 2.1. TIOHATHe CIUIOLIHOM Cpe/ibl.
2.2. INousrue nerkozeopmMupyemMoii (Tekyueii) cpeapl. Cxumaemasi U
HeoKuMaeMas cpefia. 2.3. T1oHsITHe >KUAKOH YaCTUIIBI M CKOPOCTH JKH/JKOH YaCTHLBL.
2.4. TepmogiHaMUueCKUe NlapaMeTphl ra3oB U napoB. CoBeplleHHble rasbl. 2.5.
Bs3KOCTb U TerI0npoBoAHOCTS ra3oB. 2.6. HeBsi3kue 1 HeTenI0poBoAHbIe
(u303HTpONMUeCKUe) TeueHYsl. 2.7. BHyTpeHHsIsl SHePIUsl U SHTa/IbITNSI Ta30BBIX
TIOTOKOB.

12

Paspen 3. YpaBHeHue Hepa3pbIBHOCTH. 3.1. PopMyIMpOBKa 3aKOHa COXPAHEeHUS
Macchl XUJKOW YacTHIIbI. 3.2. [IUBepreHIHsi CKOPOCTH — CKOPOCTh 0OBEMHO#
nedopmariiu xKXuKoi yactuisl. 3.3. Kpurepuid CkMMaeMOCTH M HEC)KUMaeMOCTH
TIOTOKa.

12

Paspen 4. YpaBHeHusi ABH)KeHHUs Hea/IbHOTO ra3a (ypaBHeHus Jiiiepa). 4.1.
Cusbl Bs3Koro TpeHust. ['unoresa HbloTOHA 0 BSI3KUX HalpsDKeHUsIX. YC/IOBHe
nipeHeOpeXkeHNst BA3KUMU cunamu. HeBsiskuid (MzeasbHbIi) ras. 4.2. BTopoii 3akoH
HeroToHa /17151 iBUKEHHs! HZlea/IbHOrO ra3a B rPaBUTALIMOHHOM I107le — ypaBHEeHHst
Diinepa. HauanbHble 1 rpaHnuHble yCa0BuUs. 4.3. TIOKOALAsACS TshKeast )KUAKOCTb —
ypaBHeHHe T'H/JPOCTaTHKY (KaK pellieHye ypaBHeHust Oiinepa). 4.4. Tlokosimiics
CKMMaeMblii ra3 B paBUTALIMOHHOM T07le — ypaBHeHHe aTMoCdepsl (KaK pelieHue
ypaBHeHuUs Diisiepa).

10

15

Pa3pen 5. YpapHeHue 5Hepruu. IToHATHe TMHAY U CTPYHKM ToKa. ITo/Has sHeprust
JIBHDKYILIEroCsl ra3a. 3aKOH SHepryu Jyist CTpyiku Toka. Cyyaii H309HTPONMYeCcKoro
TeueHus — ypaBHeHue bepuymnu.1.

10

Paspen 6. I309HTponnyecKHe TedeHUs raza. CucreMa ypaBHeHUi JBHKeHUsT
M309HTPOIMYECKOro TedeHUs! CoBeplIeHHOro rasa. CKopocTs 3ByKa. [lo- u
CBEPX3BYKOBBIE TeUEHHS. Uucno Maxa. Fa30,£[l/lHaMl/l‘—I€CKl/Ie Cl)yHKL[l/H/I.

10

Paspen 7. I303HTpOoNHUYecKHe TeueHHs] HeCOKHMaeMoro rasa. 7.1. Vsmepenust
JlaB/IeHHi B ITOTOKe C MOMOLLbI0 MPUeMHUKOB Aasnenus (ITuto, ITuto-Tlpansris,
TpanpTs, Bentypu). 7.2. O6TeKaH!e IIOTOKOM TBEP/bIX TeJl. A9POAUHAMUUECKKe
CHUJ/IbI M XapaKTepUCTUKHU. 1IeHTp /jaBieHus Tes1a. YCTOHUYMBOCTD JIeTaTe/IbHOro
anmapara. 7.3. Bo3HUKHOBeHHe MOABbEMHOM CHJIbI, CUJIbI IOOOBOTO COMPOTHBIIEHHS
¥ MOMEHTa TaHTr'a)ka Ha NpyMepax 0CeCUMMETPUYHOrO Tesla ¥ MpodUIIs Kpblia.

21

15

11

Paspen 8. 303HTpONMUYECKHE T oK o rasa (T B CONJIax).
VI303HTpONMYeCKHe TeueHUs! CKMMaeMoro rasa (TedeHus B coruiax). TeueHue B
KaHasiax rnepemeHHoro ceuenust. Comna v auddysopsl. Corniio JlaBansi. Pexxumel
ncTeveHust U3 coria. Kpuruueckoe ucreyenue u3 coria. Kpuruueckue napameTpsl
TeueHust. PacxopHast GyHKLmst corvta. CTerneHb HepacueTHOCTH CTpyu. Pacuer
rapamMeTpoB TeueHHsi B corie JIaBasist C MOMOLLbIO ra30/{MHaMUUeCKUX (GYHKLMI
U151 O/IHOMEPHOT'0 TeueHusl U JIByMepHOro TeueHust (Mozie/ib cepruueckoro
HCTOYHHKA). TATA COIIA. YCI0BUS MAaKCUMyMa M MUHIMYMa TSTH.

19

13

10

Paspen 9. HenzosHTponuyeckue TedeHHs1 CKMMaeMoro rasa. Bsiskue
TerIonpoBoAHble TeueHust. Yucsio PeiiHonb/ca. JlamuHapHOe 1 TypOy/ieHTHOoe
TeueHUs1. [ToHATHE BSI3KOTO TIOrpaHAYHOrO CJI0s. TeueHus co ckaukaMu YyrioOTHeHuUA.
Bo3HKMKHOBeHMe cKaukoB. ITpsiMoii 1 Kocoi ckauku. COOTHOLLIeHHe apamMeTPoB Ha
ckaukax. Azrabara PankuHa-Ttoronuo. Viamepenust Jaeienuii Tpy6koii [Turo-
IpanAT/Isi B CBEPX3BYKOBOM TIOTOKE.

21

15

10

Bcero 3a 5 cemecTp

108

68

34

17

17

40

100

Bcero no agucuunnHe

108

68

34

17

17

40

100

3.2. AyATOPHBII NPAaKTUKYM

Ne
n/n

Homep u
HauMeHOBaHHUe
pa3jena
JUCHMILIUHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0neMm,

ayp,.
JacoB

Pazgen 2. OcHOBHBIE
TIOHATUS U
oTipeie/IeHusI.

[ToHsiTHE «TOUYKM» MPOCTPAHCTBA CIVIOLIHOM cpefbl. Kpurepuii
criioltHocTy — uncno Kuayacena (Kn). KonnuectBeHHbIe
XapaKTepUCTUKH JIMHeHHON U 00beMHOU fiecdhopmariii. CKOPOCTh
JMHEHHOU 1 00BbeMHOM e opMarivi. 3aBUCUMOCTb CKOPOCTH
nedopmaliviy 0T BO3HUKAIOIIUX B cpefie HarpsbkeHni. CoBepIlieHHbBIN
ra3. YpaBHenue Kiatinepona. KoadduimenT Ba3koctu. ['umoresa
Herotona. Koaddurment TeronpoBogHocTu. 3akoH Pypoe.
Ternoémkocts rasos Cp u CV. OHTponusa. BHyTpeHHss 5Heprus u
SHTanbNus. V309HTpOnMuecKoe TeueHue.

6
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2 |Pa3pmen 3. YpaBHeHHe |3aKOH COXpaHEHUsI SHEPTUU /ISl XKUAKOU yacTULbl. VICTOUHUKY U 1
Hepa3pbIBHOCTH. CTOKU Macchl. [TuBepreH1usi CKOpoCcTU. PU3NUeCKUN CMBICT
«TIPSIMBIX» TIPOU3BO/IHBIX CKOPOCTH.
BTopoii 3akoH HbloTOHa AiJ1s1 IBUXKYI1eHCs B TPaBUTALIMOHHOM T10J1e
Pa3zpnen 4. YpaBHeHus poHt AJIA AR p H
BYOKOHIS >KUJKOW YaCTULIBI B OTCYTCTBUE BSI3KOTO TpeHuUs. ['pajueHT faBieHus!.
3 ﬁ PAUILHOO ra3a HauanbHble ¥ rpaHnyHble yciioBus. Ciaydaid OKOALENCS TSKeI0u 2
A N JKUJKOCTU. YpaBHeHUe ruzipoctatiku. Ciyuaii ToKosiiiero rasa.
(YpaBHeHus Ditnepa).
YpaBHeHUe atMOChepHI.
Crpyiika Toka. [TosHast SHeprusi MoTOKa. YpaBHeHUe SHepruu.
4 Pa3pen 5. YpaBHeHue |M13035HTponMueckoe cTalliOHapHOe TeueHHe. YpaBHeHUe bepHysu B 1
SHEpPruMu. o011em BUfie U [ HeCKMUMAaeMOoTo M CKUMaeMOT0 TeUeHHH.
MaxkcuManbHasi CKOpoCTb ITOTOKaA.
Marbie BO3MYIL[eHUS YIIPYTroii cpedbl (3ByK) U CKOPOCTh 3BYyKa.
Pazpen 6. 3BykoBoe AapyieHre. Yucio Maxa. Cuctema ypaBHeHUM Jj1st

5 |A303HTpOnMueckre |[M305HTPONMUYECKOrO C)KMMAaeMOro CTalMOHAPHOTO TeYeHUst 1

TeyeHus rasa. CoBepIlIeHHOT o ra3a. ['a3oauHamuueckue GyHKuK. Kputnueckoe
TeueHUe U KpUTUUeCKUe IapaMeTphbl TeUeHUs..
Pasgen 7. [MpuemHukY (TpyoKu) AaBnenus: [Turto, ITpanatns, TTuto-TTpaHaTis.

6 N3o03uTponuueckue | TpyOka BeHTypH. PacueT MOHOTO Y CTaTUYeCKOTO JIABJIEHUH MOTOKA 3
TeYeHUst 10 U3MePEeHUsIM NIPUEMHUKOB JiaB/ieHus. A3poHaMHUyeCcKre CUIbI,
HEeC)KMMaeMoro rasa. |MOMEHThI U Ko3(p@UuiireHThI. YcToHuuBOCTS JIA.

Pazpen 8.

Corno JlaBasis. PexxuMbl ucTeueHusi. PacueT rmapamMeTpoB TeueHUs B
N3o3HTpONIMUecKre

corute JlaBasns (ogHOMEPHOe TeueHHe). Pacyuer rapaMeTpoB TeueHUs B

7  |TeueHUs] CKUMAeMOTo 4

rasa (TedeHust B corute JlaBassi (qBymepHOe TeueHue). Pacxoj rasa uepes coruio.
HepacueTtHOoCTb cTpyu. PeakTuBHas cuia (Tsra) cora.
CorIax).
Paszern 9 Bs3rocTh. Uncno Pelinosnbaca. JlamuHapHOe U TypOy/IeHTHOE TeUeHUsl.
a ’ [TorpanuuneIii cyioit. Ckauok yriioTHeHUs1. COOTHOIIIeHe TapaMeTpOB
HewnsosnTponnueckue

8 Ha ckauke. Azuabara PsnkuHa-Ttoronro. Pacuer mmojHoro u 3
TeUyeHUsI CKUMaeMoro o
rasa CTaTUUeCKOro [JaB/IeHUH CBEPX3BYKOBOIO ITOTOKA 10 U3MepeHUSIM

) TpyOKo# TTuto-IIpanatis. [ToTepsi MOMHOTO JAB/EHUS HA CKAuKe
Bcero 3a 5 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0nem,
Ne Homep u HaniMeHOBaHHe pa3jesa
TeMa /1a00pPaTOPHOro NPaKTHKyMa aya.
n/a JUCIMILTAHBI
4acoB
1 OrnipesiesieHNe a3pOAUHAMUAYECKUX XapaKTePUCTHUK 3
Mpo@uis 10 pacTipe/ie/IeHHI0 JaBIeHuUs
Pasgen 7. 305HTpONMYeCKre TeUeHUs I/Ip ¢ bacripea A
HeCKIMAeMOro Ta3a. cciejoBaHUe aspOAUHAMUYEeCKUX

2 XapaKTepUCTUK OTIepeHHOro TeJia Ha 3

a’poIMHaMHUYeCKUX Becax

3 |Pa3gmen 8. M3o3HTpOnMueckure TedeHus |Teuenus rasa o coruty JlaBass. 3

4  |OKAMaeMmoro rasa (TeyeHust B COTUIax). |McTeueHus rasa U3 COCy/la KOHEUHOro o0bema. 2

5 CKauKy yTIJIOTHEHHsI B CBEPX3BYKOBOM 3
Pazpen 9. HensosHTponuyeckue TiepepaciMpeHHOM CTpye.

6 TeueHust CKMMAeMOoro rasad. Harekanue CBer3ByK0130171 CTPYHU Ha 1perpagy 3

KOHEeUHBIX pa3MepoB.
Bcero 3a 5 cemectp 17
3.4. CamocrosnTenpHas padora crygenra (CPC)
Ne Homep 1 HaMeHOBaHHe Oo0nemMm,
CopepkaHue yueOHOro 3aJaHus
n/n pasjesia JUCHUIIUHBI 4acoB
[ToBTOpEHME U OCMBIC/IEHNE CBEJIeHUM 0 MeTOo/lax pa3zie/eHus
Pazpen 1. Tlpegmer
1 MeXaHWKH (Kak pa3zena (13vKu) Ha TIofpasziesibl, O TIpeiMeTe 2
a’pora3ouHaMUKHU. -
Y 3aJjauax, pellaeMbIX a3pora3ofMHaMUKOM.
2 |Pa3gen 2. OcHOBHBIE IToaroTroBka K rpakThueCKHUM 3aHSITHSM 1
3  |[OHATHA M OIpESEe/IeHU. N3yueHue ripelyCMOTPEHHBIX MPOTPaMMOM AUAaKTUUe CKUX 1
7 38815




E— eIVHULL TI0 peKOMEeHyeMOU JIuTepaType. —

4 |Passen 3. Ypasnenme N3yuenue TpeAyCMOTPEeHHBIX TporpaMmoi JuakThueCcKux 4
HepATPLIBHOCTH e/IVHHL] IT0 peKOMEH/yeMOH JTUTeparype.

5 [ToaroToBka K npakTU4yeCKUM 3aHATHSM 2

6 Paspen 4. YpaBHeHus N3yuenue TpeAyCMOTPEeHHbIX TIpOrpamMMOoi AUAaKTUYeCKUX 7
JBIDKEHWS MIeaJJbHOTO Ta3a |eJUHHL] 110 PeKOMEeH/IyeMOH JIuTeparype.

7  |(ypaBHenus Diinepa). TToAroTOBKa K MPaKTUUeCKUM 3aHSATUM 2

8  |Pasien 5. YpasHenme N3yuenue MpeAyCMOTPEeHHBIX NporpaMmoi ujakThuecKux 7
SHEpIHH. eZIVHHL] IT0 PeKOMEH/yeMOH JIUTeparype.

9 IToaroroska K IpakThye CKUM 3aHATUSAM. 2

10 |Pazpen 6. IMoAroTOBKA K MPAKTHUECKUM U JIaOOPaTOPHBIM 3aHSITUSIM. 2

11 W303HTpONMYeCKHe TeUeHNs |M3yueHuie HpEAYCMOTPEHHEIX MpPOrpaMMOM AUJaKTUUYeCKUX 2
rasa. eIVHUL] 110 peKOMeH/IyeMOH JIuTeparype.

N303HTpONMUeckre TeueHus

13 |HecxkummMaemoro raza. [TozroToBKa K MpakTHUeCKKUM U JIabopaTOPHBIM 4

3aHITHSIM. OopMIIeHre OTUETOB ZJIst 3al[UThl JIP

14 Pazgen 8. Nsyuenne Tpe/ly CMOTPEHHBIX TporpamMmoi AWJakTUueCcKUuX 9
N3osHTpONMUecKre TeueHUs |€AWHHI] II0 PEKOMEHYEeMOHU JTUTeparType.

15 OKMMaemoro rasa (TeueHus B|[TogrotoBKa K MPaKTHUeCKUM U 1aG0PaTOPHBIM 4
coriax). 3aHsATHAM. OhopMieHre OTUeTOB A/is1 3aIuThl JIP
HewusosHTpornmueckue

17  |Teuenus cxumaemoro rasa. [TozroToBKa K MPAKTHUECKUM 1 J1Tab0paTOPHBIM 3

3ansTUsM.OcopmiieHre OTUeToB Aist 3aijuThl JIP
Bcero 3a 5 cemecTp 40
4. OPMbI KOHTPOJIA OCBOEHHSA TUCIHIUIT/IMHbI
CEMECTP HEJAE/IN CEMECTPA
12 3 |45/ 6 7 8 910 11 12 13|14/15|16 17
5 BP3/[] OP| Otu. no JIP \BP3[| |AP|BP31| Otu. no JIP AOP| BP3, nud. 3au.

YcnoBHble 00603HaUEHUS:

IIP — nuarHocThyeckasi pabora;
BP3/] — Boripockl no paszeny;
Ortu. no JIP — otuet 1o JIP;

. 3a4. — quddepeHIMPOBaHHbIN 3aueT.

TeKyiuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
crenyromux popmax:
[TMarHoCTUyecKasi pabora;
BOITIPOCHI 110 pa3eny;
oruer 110 JIP.

IIpomMexyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
I depeHIIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A.T. Tony6es, A. C. Emuxun A.C., B. T. Kanyrus. . AspopuHamuka. M.: 3a-80o MI'TY um. H. 3.
Baymana, 2017, 35. pec.

2.T. A. AkumoB, B. A. 3asumko ; BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa. AsporasoguHamuka. bI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2014, 61 3k3.

3. T. A. AkumoB, B. A. 3asumko, M. I'. Moucees ; BI'TY "BOEHMEX" um. [I. ®. YcTHUHOBa.
Asporazonuaamuka. Y. 2 Onrcanve nabopartopabix pabot. BT TY "BOEHMEX" um. /1. @. YcTUHORBa,
2009, 1. pec.

4.T. A. Axumos, B. A. 3a3umko, M. I. Moucees ; BI'TY "BOEHMEX" nm. []. ®. YcTuHOBa.
Ansporazoaunamuika. Y. 2 Onucanue maboparopHbix pabot. BI'TY "BOEHMEX" um. [I. ®@. YcTuHoRa,
2009, 352 k3.

5. M. I. Mowucees, FO. M. ITupkyHoB. . OcHOBBI asporasoauHamuky. CIT6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunosa, 2006, 175 3k3.

6. M. I. Moucees, FO. M. LiupkyHoB. . OcHOBEI asporazoguHamuku. CI16.BI'TY "BOEHMEX" um. [I. @.
Ycrtunosa, 2006, 3. pec.

7. FO. M. IIupkyHOB. . JIeKI[uH 110 MexaHuKe >XuakocTv 1 raza. CI16.bI'TY "BOEHMEX" um. []. .
Ycrtunoga, 2013, 3. pec.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He TpebyeTcsi.

5.3. Ilepuoguyeckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://ibooks.ru — DBC Ai#ibykc.py - 3T0 60/BIIION BEIOOD aKTya bHOM JTMTepaTyphI [Jijis Balllei
O01O/INOTEKY B 3/IEKTPOHHOM BUJIE;

2. https://e.Janbook.com — 3BC JlaHb;

3. https://urait.ru — O6pa3oBarenbHas Tuiatgopma «HOpaiiT». [1y1 By30B U CCy30B.;

4. http://www.tnt-ebook.ru — TNT-EBOOK - DnieKTpoHHO-6MO/IMOTeUHasi CUCTeMa;

5. http://library.voenmeh.ru — ®ynaamenTtanbhasi oudmuoreka BI'TY « BOEHMEX» um. [1.®. YcTuHORBa.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCcTHHOBA,
3. http://www.consultant.ru/- Koucynsraatllntoc- nHGOpMalMOHHBIN TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
1. Microsoft Office.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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:

1. ob6pasiel PKT;
2. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

1. Jo3BykoBasi aspoarHamuueckas Tpyba ACT-1;
2. Microsoft Office.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
A3POTI'A30JVUHAMUKA

AnHoTanusa paboueii nporpaMMsl

Muciynmaa ADPOT'A30OJIMHAMMKA siBnisieTcsl AUCHUIUIMHON 00sA3aTelbHOM YacTh 0Oyioka 1
MporpaMMbl MOATOTOBKM 1O HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuKa. JucuurivHa
peamm3yeTcsi Ha ¢akynereTe A PakeTHo-KocMmmueckass TexHuka bI'TY "BOEHMEX" wm. [O.®. YctuHoBa
kadeapoit A9 ITITASMOTA30JVUHAMUMKA U TEIIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAYYHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHa/iM3a U MOJeMPOBaHUs, TEOPeTUYeCKOTO W IKCIIEPUMEHTATbHOTO WCCIeJ0BaHUS B TPOdeCcCUOHATBHON
ZlesiTeJIbHOCTH.

ConepkaHue [UCLIUIIIMHBI OXBaTbIBaeT KPYT BOIPOCOB, CBsi3aHHBIX C M3y4yeHHWEM Tra3o0AWHaMHueCKUX
TPOL[eCCOB, COTIPOBOXKAAOIIMX (DYHKIIMOHUPOBaHUe JieTaTe/bHbIX anmaparoB (JIA) Ha Bcex 3Tarax /BWKeHUsl.
W3nararoTcsi 0COOEHHOCTH (DU3UUECKUX MOje/Iel, TIPUMEHsIeMbIX /ISl OMMCAHWS Ta30BbIX TEUEHWH, CBA3b
MeXTy (hU3uUeCcKOr MO/Ie/TbI0 SIBJIEHUSI U MaTeMaTU4yeCKOM MOJIesTbI0, METO/bI pacueTa rapamMeTpOB TeUeHHUs U
a’po/IMHaMHUYeCKUX XapaKTepucTUK JIA, a Takke MeTOAbl M TeXHUKA SKCIIePUMEHTa/bHBIX UCC/IeoBaHUN B
a’poru/iporasoZiHaMuKe.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
cnenyrommx ¢popmax:
e JMarHoctuyeckas pabora;
e BOMPOCHI TI0 paszieny;
e oruer 1o JIP.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TIpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHATHS (34 4.), mpakTuueckue 3aHsTus (17 u.), maboparopHblii mpakTikyMm (17
4.), caMocTosATe/IbHas pabota crynenTta (40 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
A3POTI'A30JVUHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITe/IbHYIO PaboTy

CTyJ€eHTa.

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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue pPadoThI Pexomenjyemas 1ureparypa prm:{?éKOCTb’
Paspen 1. Ilpegmet asporasoguHaMuKH.
M. I. Moucees, FO. M. LIupkyHOB. . OCHOBBI
asporasoguHamuku: CI16.BI'TY "BOEHMEX"
vMm. 1. ®. Ycrunosa, 2006 (1.1-1.2)
IToBTOpPEHME U OCMBIC/IEHHE CBE/IeHUH O I'. A. Akxumos, B. A. 3asumko, M. I'. Mouicees ;
MeTOoZax pa3zeieHus] MeXaHUKH (Kak BI'TY "BOEHMEX" nm. [I. ®. YcTrHOBa.
pa3zena (GU3MKW) Ha TIoApasfenbl, O AsporazoguHamuka. Y. 2 Onucanuve 2
rpeiMeTe U 3afiayax, peliaeMbIixX naboparopubix pabot: BI'TY "BOEHMEX" um.
asporasoJJMHaMHUKOH. . ®. YcruHosa, 2009 (1)
M. T'. Moucees, FO. M. LlupkyHOB. . OCHOBBI
asporasoguHamuku: CI16.BI'TY "BOEHMEX"
uM. 1. ®. YcrunHosa, 2006 (1.1)
Wroro no pa3geny 1 2
Paspen 2. OcHOBHBIE IOHATHSA U ONIpe/ie/IeHH .
[ToaroroBka K NpakThyeCKUM 3aHATUAM M. . Motcees, O. M. TTupKyHOB. . OCHOBbI 1
V3yuenue ripeAyCMOTPEHHBIX asporasozuHamuku: CI16.BI'TY "BOEHMEX"
MPOrpamMMOi JHAAKTHYECKHX e/IMHUL] 10 um. 1. ®. Yerurosa, 2006 (2.1) 1
peKoMeHAyeMOU JTuTeparype.
Wtoro mno pa3aeny 2 2
Paspen 3. YpaBHeHHe Hepa3pbIBHOCTH.
E;Z:;:;I;:é) eﬂi};&/l{g;ﬂiﬁizﬁ( e IMHHI] 110 M. T'. Moucees, FO. M. LlupkyHOB. . OCHOBBI 4
o asporasoguHamuku: CIT16.BI'TY "BOEHMEX"
DEKOMETRAYEMOU JMTEPATYPE. um. JI. ®. Yerunosa, 2006 (1.3-1.4)
[ToaroroBka K rpakThyeCKUM 3aHATHUSAM 2
Wroro no pasgeny 3 6
Pa3pen 4. YpaBHeHHs ABI)KeHUsA Hiea/IbHOTO ra3a (ypaBHeHHs Jiiepa).
Wsyverinie NPEAYCMOTPEHHbIX M. T'. Moucees, FO. M. LlupkyHoB. . OCHOBBI
NPOTDAMMON AMAAKTHHECKIX GAUHILLTIO | 1 o rasopuuamuku: CTI6.BITY "BOEHMEX" 2
DEKOVEHAYEMOH JTEPATyDPe. uM. 1. ®. YcrunHosa, 2006 (2.1)
[ToaroToBKa K NpakTA4YeCKUM 3aHSTUSM 2
Wrtoro no paspeny 4 4
Pa3gen 5. YpaBHeHMe JHeprum.
M. I. Moucees, FO. M. LIupkyHOB. . OCHOBBI
VI3yuenye rpeAy CMOTPEHHBIX asporasopuHamuku: CI16.5TTY "BOEHMEX"
MpOrpaMMOoi MJAKTHYECKHX eMHHL 10 ym. JT. ®. Yerurosa, 2006 (2.2) 2
PEKOMEH/lyEMOM JINTEPATYPE. A.T.Tony6es, A. C. Enuxun A.C., B. T. Kanyrus.
. Aspopnnamuka: M.: U3p-so MI'TY um. H. 3.
[ToaroroBKa K NpakTUYeCKUM 3aHSITUSIM. Baymana, 2017 (2.1)
Wrtoro no pasgeny 5 4
12 38815



Paspen 6. I303HTponMUYecKye TeyeHus rasa.

HO/:[FOTOBKH K IIPaKTU4€CKHUM U

M. T'. Moucees, FO. M. LlupkyHOB. . OCHOBBI

}'[a60paToprIM 3QHSTUSIM. d3pora3ogvHaMHUKK: CII6.BI'TY "BOEHMEX" 2
uM. 1. ®. YcrunHosa, 2006 (2.3)
VisyueHue NpejlyCMOTpEeHHbIX FO. M. LIupKyHOB. . JIEKLIHU 110 MEXaHHUKe
[pOrpaMMon AMAAKTHIECKUX €MHULL TIO | sypyikocTr m rasa: CII6.BI'TY "BOEHMEX" um. 2
PEKOMEH/TyEMOMH JIUTEPATYPE. [. ®. YctuHosa, 2013 (2.1)
Urtoro no pasgeny 6 4
Pa3pen 7. I303HTpOnMYecKHe TeyeHUs HeCKUMaeMoro rasa.
N3yuenue rpesycMOTpeHHBIX
MpOrpaMMOi AMAAKTHHCCKIX CAMHIL MO M. I. Moucees, FO. M. 1IupkyHOB. . OCHOBBI 2
PeKOMERAyeMon TMTEpaType. asporazoguHamuku: CII6.6I'TY "BOEHMEX"
TlogroToBKa K MpaKTHIeCKiM 1 uM. [J. . YctuHosa, 2006 (3.1-3.3)
naboparopHbiM 3aHATHSIM. OdopMmieHe 4
OTUYeTOB /14 3aiuTel JIP
Wtoro no pasgeny 7 6
Pa3pen 8. 303HTpOonMUecKHe TeueHUs1 CKMMAaeMoro rasa (TeueHusi B COILIax).
I'. A. Akumos, B. A. 3asumko ; BI'TY
Vi3yuenue mpe/1yCMOTPeHHbBIX "BOEHMEX" um. [l. ®. YcruHoBa.
MpPOrpaMMON AUJaKTHYeCKUX eJUHUL] 10 A3p OraBOAHH(‘;)MI/BI/}'?r:HEIEEZ ;(];’SE(EI)MEX" um. Ji, 2
PEKOMERAYEMOU JHTEPATYPE. M. T'. Moucees, FO. M. LlupkyHoB. . OCHOBBI
asporasoguHamuku: CI16.BI'TY "BOEHMEX"
vMm. [1. ®. Ycrurosa, 2006 (3.5)
I'. A. Axumos, B. A. 3a3umko, M. I'. MoriceeB ;
ToaroToBKka K MpaKTHIeCKiM u BI'TY "BOEHMEX" um. [I. ®. YcruHoBa.
naboparopHbiM 3aHATHSIM. OdopMieHre Asporasogunamuka, U. 2 Orvicanue 4
OTHETOB /151 AT TP naboparopubix pabot: BI'TY "BOEHMEX" um.
. ®. YcruHoga, 2009 (35-53¢)
Wroro no pa3geny 8 6
Paspen 9. Hen3zosHTponu4yeckue TeyeHUs1 CKMMAaeMoro rasa.
VI3yueHe Mpe/iyCMOTPEHHEIX M. I'. Moucees, FO. M. LlupkyHOB. . OCHOBBI
o asporaszogunamuku: CI16.BT'TY "BOEHMEX"
MpOrpamMMOoi AHAAKTHYECKHX e/IMHUL] 110 v, J1. . Yerwrosa, 2006 (4.1-4.4) 3
PEKOMEHAYEMOU ITEpaType. I. A. Akumos, B. A. 3asumko, M. I'. Moucees ;
TIO/rOTORKA K MPAKTHYECKHM i BI'TY "BOEHMEX" um. [l. ®. YcTuHOBa.
naboparopHeIM 3aHATHSIM.OdopmieHne AsporasoppHamua. 9. 2 Onucarve 3
OTUETOB 7151 3a1ThI JTP naboparopHseix pabot: BI'TY "BOEHMEX" nm.
. ®@. Ycrunosa, 2009 (77-98¢)
Wroro no pa3geny 9 6
13 38815




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
ADPOT'A30VIHAMUKA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

e BOIPOCKI TI0 pa3/eny;

e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocsl no pasjeny

OTBeThI Ha KOHTPOJIbHBIE BOMIPOCHI 110 OIpe/ie/IeHHbIM paszesiaM AUCLUIIIMHBL OCYLeCTBIISIOTCS B
yCcTHOU (hopme.
CTyaeHTy 3a/1a10TCs 3 BOMIPOCA B paMKaX M3y4yaeMoro pasziena, /sl yCIelHOH aTTecTalud Heo0X0uMo
TPaBWILHO OTBETUTH He MeHee ueM Ha 2 Borpoca. OTBeT Ha BOTIPOC [IO/DKEH OBITh TIPAaBUBHBIM,
cofiep>KaTe/ibHbIM, apT'YMEeHTHPOBaHHBIM.
CnucoK KOHTPOJIBHBIX BOIIPOCOB Mpe/icTaB/ieH B YMK.

Otuet no JIP

Ortuet 1o 1abopaTopHOi paboTe Tpe/ICTaB/sIeTCS B TIeUaTHOM BHZe B JopMare, IipelyCMOTPEHHOM
11a6/I0HOM OTueTa 10 J1labopaTopHoi paboTe.
3amuTa oTyeta MPOXOAUT B (hOpMe /I0K/Iazia CTY/IeHTa TI0 BBITIOJIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
nipernioziaBaresisa. CTy/IeHTy 3a/lal0Tcs 3 BOMPOCa B paMKax paboThI, /ISl YCIeIHOW aTTecTariud HeobXoqumMo
MPaBU/ILHO OTBETUTH He MeHee, ueM Ha 2 Borpoca. OTBeT Ha BOIMPOC JO/KeH ObITh MPABU/BHBIM,
cojiepKaTesIbHbIM, apryMeHTHPOBAaHHBIM.
B ciiyuae ecsii oopmiieHHe oTUeTa U MOBeJieHHe CTYeHTa BO BpeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOoBaHusM, TIpeTofiaBaresib MPUHUMAET J1abopaTopHY0 paboTy Kak CAAHHYIO.
OCHOBaHUSIMY JIJ1sl HETIDUHSATHS WM He 3al[UThI Tab0paTopHOl paboThl, SIB/ISIETCS:
- HeOpe)XXHOe BBINIOJIHEHHE,
- HU3KOe KaueCTBO rpaduueckoro Marepurasa (HeBEpPHBIM BbIOOD MaciTaba uepTeXkel, OTCYyTCTBHE
- YKa3aHus1 eIVHUL] U3MepeHHs Ha rpadMKax, OTCYyTCTBHe Ha3BaHUs rpaduka).
- OTCYTCTBUSI HeOOXOIUMBIX Pa3zesioB,
- OTCYTCTBUSI HEOOXOIUMOT0 TpadruUeCKOro MaTepHana,
- HEKOPPEKTHOM 00pab0oTKY pe3y/IbTaTOB U3MEPEHUH.
Ecim y cTyzeHTa uMeetcs X0Ts1 ObI 0fiHA He c/laHHast laboparopHasi paboTa, TO OH He JIONyCKaeTcs K c/jaue
JK3aMeHa.

JuddepennupoBaHHbIi 3a4eT

Honyck K quddepeHIMpOBaHHOMY 3aUeTy CTaBUTCS TIPH CZlaue BCeX J1abopaTopHBIX paboT,
TpelyCMOTPEeHHBIX TIPOTPAMMOM JUCLIATI/TMHEL.
IuddepeHIMpoBaHHbBIMN 3aueT MPOBOAUTCS B (hOpPMe YCTHBIX OTBETOB Ha 2 TEOPETUUECKUX BOTIPOCA, TiepeueHb
KOTOpBIX TNpeAcTasieH B Y MK 1ucLunivHeL.
[To uToram OTBETOB Ha BOMPOCHI, MMPETIO/IaBaTe b BHICTAB/ISET OLEHKY. [1J1s OLIeHKH 3HAHWM MOXKET ObITh 3a/jaH
JIOTIOJTHUTEJTbHBIN BOTIPOC.
711 oLIeHKY 3HaHWI CTY[eHTOB IPU MOJyUYeHNH UMU aKaZieMUueCKO# OL[eHKU T10 JUCLIUTIIMHE B paMKax
nudbepeHIMPOBAHHOTO 3aueTa UCIO/B3YIOTCS ClleIyIOIIre KPUTepUH:
Or1leHKa «3auTeHO-0T/IMYHO» - TTyDOKKe UCUePITLIBAIOIIYe 3HAHUS U TBOpUECKHE CTIOCOOHOCTH B TIOHUMaHUH,
W3/I0’KeHUH U UCITO/Ih30BaHUN yueOHO-TTPOrpaMMHOI0 MaTepuasia; yMeHre CBOOOHO peliaTh MPaKTHUe CKUe
3a/jaHus (3aauu, KOHKpPeTHbIe CUTYallUuU, PAacyeThl U T.I1.); JIOTUUeCKU MOC/e/oBaTebHbIe, COZiepKaTe/bHbIe,
TI0JIHbIe, TIPaBU/IbHbIE U KOHKPETHbIE OTBETHI Ha OCHOBHBIE U [IOTIOJTHUTE/TbHEIE BOITPOCHI Mperio/jaBaTelis;
CcBOOO/IHOE BJIaZIeHHe OCHOBHOH M JIOTIOJTHUTE/IbHOM JIMTEpPAaTypOi, pEKOMEH/JOBAHHOM yueOHOM IporpaMmor;
Or11eHKa «3auTeHO-XOPOILIO» - TBeP/ble ¥ JOCTaTOUHO TOJTHBIE 3HAHUS BCETO MPOrpaMMHOTO MaTepHara,
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MpaBU/IbHOE TIOHMMaHKe CYLHOCTH ¥ B3aMMOCBSI31 pacCMaTpUBaeMbIX IPOLIECCOB U SIBI€HUH;
TI0C/Ie/I0BaTesIbHbIe, ITPaBU/IbHBIE, KOHKPETHBIE OTBEThI Ha IOCTaB/IeHHbIe BOMIPOCKI TIPU CBOOOAHOM
yCTpaHeHWH 3aMeuyaHUid TI0 OTZeIbHBIM BOIIPOCaM; JOCTaTOYHOE BilafleHue JIMTepaTypoid, peKOMeHJ0BaHHOM
yueOHOM MporpaMMon;

OlleHKa «3auTeHO-Y/,0B/IeTBOPUTE/IbHO» - TBEp/ible 3HAHNUS U IIOHMMaHUe 0CHOBHOIO IPOIPaMMHOI0
Marepuarna; rpaBHIbHbIe, 6e3 TpyObIX OIMOOK OTBETHI Ha M0CTaB/IeHHbIe BOIPOCH! ITPY YCTPaHEHUH
HETOYHOCTel 1 HeCyIeCTBeHHBIX OIIMOO0K B OCBEI|eH|! OT/ebHBIX TT0JIOXKEHUH TIPH HABOZSIIMX BOMPOCaxX
TIperofiaBartesisi; HeZloCTAaTOUHOE B/IajIeHUe JIUTepPaTypoi, PeKOMeH/I0BaHHOW yueOHOU mporpaMmor;

OLieHKa «He 3a4TeHO» - HeTlpaBUJ/IbHbIE OTBETHI HA OCHOBHBIE BOIIPOCHI, IPyOble OIIMOKH B OTBETaX,
HeTOHMMaHUe CYIIIHOCTU M3/laraeMbIX BOIIPOCOB; HeyBepeHHbIe U HeTOUHbIe OTBEThI Ha [OTIOJTHUTEe/bHbIE
BOTIPOCHI.
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Bormpocs!
3 5 Paspen 1. Ilpegmet 4 2 7 0 0 7 10 o
a’3pora3ofMHaMHUKH.
paszeny
Bormpocs!
3 5 Paspen 2. OcHOBHbIE IOHATHSA U 8 6 4 0 2 2 12 o
onpe/e/1eHUs.
paszeny
Bormpocs!
3 5 Paspen 3. YpaBHeHue 9 3 2 0 1 6 12 o
Hepa3pbIBHOCTH.
paszeny
Pa3pen 4. YpaBHeHHs |BH)KeHUS Bormpocsl
3 5 |upgeanbHOro rasa (ypaBHeHUA 10 6 4 0 2 4 15 o
Jiinepa). paszeny
Bormpocsl
3 5 |Pa3gen 5. YpaBHeHMe 3Hepruu. 7 3 2 0 1 4 10 o
paszeny
Bormpocs!
3 5 Paspen 6. 303HTpONNueckue 9 5 4 0 1 4 10 o
TeueHHs rasa.
paszeny
Bormpocsl
Paspgesn 7. 303HTpONIMUecKme 1o
35 Ae /. P 210/ 15| 6 | 6 | 3 | 6 11 | pasgeny,
TeuyeHUs1 HeCKMMaeMoro rasa.
Otuer 1o
JIP
Bormpocsl
Pazpgen 8. 3o3HTpONInueckue o
3 5 |TeueHHs CKMMaeMoOro ra3a 19 | 13 4 5 4 6 10 paszeny,
(TeyeHUs B COM/IAX). Otuet o
JIP
Bomnpocei
Pazgen 9. Henm3zosnTponuueckue 1o
35 Ae I P 20115 6 | 6 | 3 | 6 10 | pasgeny,
TeuyeHHs CKUMaeMoro rasa.
Otuer no
JIP
Bcero 3a 5 cemecTp 108 | 68 | 34 17 17 40 100
Bcero no guciuminae 108 | 68 | 34 17 17 40 100
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OneHounble MaTepuaasbl no jucuumiude ADPOI'A3OIMHAMUKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
Mamemamu4eckoz0 aHa/AUu3d U Mooe/UpPO8aHUsl, Meopemu4ecKoz20 U 3KCnepumMeHma/abHo20 Ucc/1e008aHUsl 8
npogeccuoHanbHoll dessmenabHOCMU

Ne 1

Ne 2

Ne 6

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

OT KakKux nlapaMeTpoB OKpY’Katolliel cpe/ibl Tsra pakeTHOTo JBUraresisi He 3aBUCHT?

1. oT IIOTHOCTH
2. OT TeMIiepaTyphl
3. OT JaBieHust

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3alTUILINTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kakue 13 nepeunic/ieHHbIX TTapaMeTPOB COXPAHSIIOTCS MTOCTOSTHHBIMU Ha CKauyKe YTIOTHEHUS?

. laBlieHue
. CKOpOCTb

. yrcno Maxa

. KacaresibHasi COCTaBJISIIOIIIasi CKOPOCTH
. Temneparypa

. IOJTHOE TeruI0COoAEepKaHue

. HOpMaJibHasi COCTaBJIFIOLasi CKOPOCTU
. TIJIOTHOCTD

ONOOUThA WN -

ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

3anuInmTe ypaBHeHHe COXPaHEHHsI KOIMUeCTBa JBWKEHUS B UHTeTrpaibHOH hopme
ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

3anuInuTe ypaBHeHHe COXPAHEeHHs MacChl B MHTErPaibHOU hopMe

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

Kakue yciaos8us peanusyromcs npu ucmeyeHuu 2dsda u3 banioHa uepe3 omeepcmue HA pd3/IUYHbIX
pesxcumax ucmedyeHus ?

( a - 8bIX0OHOe ceueHue omeepcmusi, H - OKpyJcaroujas cpeod , o- 8 6asioHe)

1. Pa=PH A. fOKpUTHYeCKUI
2. Ma=1 B. cBepXKpHUTHUeCKHIt
3. Ma<1

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
Bribepute B /IeBOI KOMIOHKe YTBEP)KEHHS, COOTBETCTBYIOLIYE Pa3HBIM MOZE/ISIM Ta3a

1. Cussl TpeHus
OTCYTCTBYIOT

2.
TennoBeieneHue b. ra3 TepMoguHaMHAYeCKH COBEPIIIEHHBIN
OTCYTCTBYeT

3.

Termonepesaua  B. ras HeckrMaeMblid

OTCYTCTBYeT

A. ra3s ujieajibHbIN

4. [TapameTtpel [ TeueHue yCTaHOBUBILIEECS
TeyeHUs He
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Ne 7

Ne 8

Ne 9

MEHSIFOTCSI CO
BpeMeHeM

5. IlnoTHOCTB

[I. TeueHue asmabaTuueckoe
TIOCTOSIHHA

6.ITapameTpsl
COCTOSIHUS
MOJUMHSIOTCS
YPaBHEHUIO
MenpeneeBa-
Knaneiipona

[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEbHOCTD
YKakuTe B KaKO# MOC/Ie/[0BaTeIbHOCTH Pear3yIoTCsl PeXKMMBI 10 Mepe OMopoXKHeHuUs1 OaiioHa

1. lokpuTrU4eCcKuit
2. CBepXKpUTHYECKUI
3. Kpurnueckuii

HpquTaﬁTe TEKCT U YCTAHOBUTE IMOC/1€40BaTE€/IbHOCTD

YKakuTe 1oc/ieioBaTeIbHOCTb peanr3aliii PeXXHMOB TedeHus 110 coruty JlaBasst 1o Mepe MOBBILIeH!UsT
[aBJIeHHs B pecrBepe a3poJuHaMHueCcKoi TpyOb!

1. CBepXKpUTHUECKUI 0€30TPBIBHOMN
2. JloKpUTHYe CKUI
3. CBepXKpPUTHYECKHI C OTPHIBOM TI0TOKa B inddy3ope

4. Kputuueckuii

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLINTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

Koeda mpaekmopuu u auvuu moka coenadaiom?

1. Bcerga coBnagator

2. Hukora He coBITafiatoT

3. Bcerzna coBnaziatoT B yCTaHOBUBIIIEMCS PEXXKUME
4. Bcerza coBnazfaroT B HEYCTAHOBUBLLIEMCS peXXuMme
5. Bcerga coBnaziaroT 1py JJaMUHAPHOM [IBHKEHUM

Ne 10 IIpouuTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
Yro npefcrapnsiet coboii BekTop F B MpaBoii yacTH ypaBHeHUs

1125 av + [[pou,ds = [[fpFav [ piids
V ol S v S

1. BEKTOp MacCOBBIX CHJ, AeMCTBYIOIINX Ha eIMHULYY MacChl rasa

2. BeKTOp CHWJ JjaB/ieHus], IeMCTBYIOLINX Ha eAWHULY MacChl rasa

3. TI0LIA/b MOTIEPEYHOT0 CeUeHHsl TIOTOKa

4. cyMMapHbI BeKTOP MOBEPXHOCTHBIX CHUJI, AeHCTBYIOIINX Ha eIUHUITY TIOL[aAn

Ne 11 TTIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUINIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BHIOOD

oTBeTa
Yro nipefcTapnsieT cob0ii BhIpaXkeHHe
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Hj@dl--’ + Hp{}u”dS = J’”p.ﬁdl-’ - Ipﬁdg.
V S v "

oL S

1. YpaBHeHHe cOXpaHeHUs KOJIMYeCTBa JIBWKeHUs /I U/jeabHOro rasa
2. YpaBHeHHe COXpaHeHUsl KOJIMUeCTBa JBYKEHUS [/ BA3KOro rasa

3. YpaBHeHMe Hepa3pbIBHOCTU

4. YpaBHeHue coXpaHeHUs 3Hepruu B AugdepeHLranbHOM hopme

5. YpaBHeHMe COXpaHEeHUs SHEPTUU

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpPUTE NTPABUIbHBIE OTBETHI M 3aMIINTE apPTyMEHThI, 000CHOBBIBAIOIIHE BLIOOD
OTBETOB

BribeprTe HempaBH/IbHBIE OTBETH HAa BOIIPOC - UTO MPeZCTaB/sieT OO0 BhpaykeHHe?
divpu =0

1. YpaBHeHHe cOXpaHeHUs KOJIMYeCTBa JABWKEeHUs [JIs1 U/lealbHOIO rasa
2. YpaBHeHHe COXpaHeHHs KOJIMUeCTBa [BYKEeHUS J/Is BA3KOIO rasa

3. YpaBHeHUe Hepas3pbIBHOCTU

4. YpaBHeHVe Hepa3pbIBHOCTH [i/Is1 YCTaHOBUBLIIEIOCS TeYeHUs.
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