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)
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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-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa Al PAKETOCTPOEHUE
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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 rpymmsr: 2025

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 31934




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 |9(10| 11 12 13(14|15|16 17
5 BP31| | |AP|Otu. no JIP| BP3| |AP|BP3|Otu. o JIP [P| Bonp. 9k3, aud. 3au.

YcnoBHble 00603HaUEHUS:

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

Borip. 3K3 — BOIPOCEHI K 3K3aMeHYy;
aud. 3au. — quddepeHIIMPOBaHHbBIN 3aUeT.

Tekymuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJJUTCS B IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmax:
[TMarHoCTUYecKasi pabora;
BOITIPOCHI TI0 pa3fieny;
otuet 110 JIP;

BOIPOCHI K 9K3aMEHY.

IIpome)xyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
mrddepeHIMPOBaHHBIN 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. ®.
YctuHoBa, 2006, 351. pec.

6. M. I. Moucees, FO. M. LiupkyHoB. . OcHOBEI asporazoguHamuku. CI16.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2006, 175 3K3.

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
peam3yeTcsi Ha (akynsTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. 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:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e UAarHOCTUYecKas pabora;
e BOMPOCHI 110 pasfjeny;
e oTuer 1o JIP;
e BOIIPOCHI K 3K3aMEHY.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3ayUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzneHTa (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"
uMm. [1. ®. YcrunHosa, 2006 (1.1)
IToBTOpPEHME U OCMBIC/IEHHE CBE/IeHUH O M. I'. Mowucees, FO. M. LIupkyHOB. . OCHOBBI
MeTOoZax pa3zeieHus] MeXaHUKH (Kak asporaszoguHamuku: CI16.BI'TY "BOEHMEX"
pa3zena (GU3MKW) Ha TIoApasfenbl, O uM. 1. ®. YcrunHosa, 2006 (1.1-1.2) 2
rpefMeTe M 3a/iauax, peraeMbIxX I'. A. Axumos, B. A. 3a3umko, M. I'. Moucees ;
asporasoJJMHaMHUKOH. BI'TY "BOEHMEX" um. [I. ®. YcTuHOBA.
AsporazoguHamuka. Y. 2 OnucaHue
naboparopHeix pabot: BI'TY "BOEHMEX" nm.
O. ®@. YcrrHoga, 2009 (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 31934



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
TporpamMmoit AMZIAKTHUECKUX eUHHL] 10 M. . Mowcees, FO. M. [TupKyHOB. . 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).
M. I'. Mowucees, FO. M. LlupkyHOB. . OCHOBBI
" asporazoguHamuky: CI16.BI'TY "BOEHMEX"
3yueHHe MpejlyCMOTPeHHbIX v, J1. b, YermHoBa, 2006 (3.5)
MPOTPaMMOK AUAAKTIHECKHIX EIHMHML 10 A AKI/IN.IOB. B' A 3831/IMK’0 M.T. MonceeB ; 2
PEKOMEHAYEMOH JITEPATYPe. BI'TY "BOEHMEX" um. [I. ®. YcTHHOB.
AsporazoguHamuka. U. 2 OnucaHue
naboparopHseix pabot: BI'TY "BOEHMEX" mm.
. @. YcruHoBa, 2009 (35-53c¢
i
[ToproroBka K NpakTUYeCKUM U I A Aximos. B. A. 3a3umko - BLTY
nabopaTopHbIM 3aHATHAM. OdopMieHtie '.'BOEHMEX’" I/iM .ﬂ ® YCTI:IHOBa 4
OTHETOB /151 AT TP Asporasoausamuka: BITY "BOEHMEX" uwm. /I,
@. YcruHoBa, 2014 (2)
Wroro no pa3geny 8 6
Paspen 9. Hen3zosHTponu4yeckue TeyeHUs1 CKMMAaeMoro rasa.
" I'. A. Akumos, B. A. 3a3umko, M. I'. Moucees ;
SYICHHE PEAYCMOTPEHHbIX BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa
IporpaMmMou ,[[I:I',Z[aKTI/ILIECKI/IX eJVHHL] 110 A5DOrasouHAMAKA q 2 Ol.'[I/ICElHI/Ie ) 3
PEKOMERAyeMon JMTepatype. naboparopHbix pabot: BI'TY "BOEHMEX" um.
. @. Ycrunosa, 2009 (77-98c¢
[ToaroToBKa K NpakTUYeCKUM U
6A P 0 M. I. Moucees, FO. M. LIupkyHOB. . OCHOBBI 3
Ja0OpATOpHLIM SAUTTIAN. OYOPMACHKE | 1501 oynsamiu: CITG.BITY "BOEHMEX”
AT 38 um. [T, ®. Yetunosa, 2006 (4.1-4.4)
Wroro no pa3geny 9 6
13 31934




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;

* BOIIPOCHI K 9K3aMeHY;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl no pazgeny

OTBeThI Ha KOHTPOJIbHBIE BOMIPOCHI 110 OMpe/ie/IeHHbIM pa3zesiaM AUCLUIIIMHBL OCYLEeCTBIISIOTCS B
ycTHO# (opme.
CrygeHTy 3a7at0TCsl 3 BOIIPOCA B PaMKax M3y4aeMoro pasziena, /ijsl yCIeliHOM aTTeCTalyy Heo0X0quMo
MPABWILHO OTBETHUTH He MeHee ueM Ha 2 Borpoca. OTBeT Ha BOMPOC [JO/DKEH OBbITh TIPAaBUBHBIM,
COJieprKaTe/IbHbIM, apryMEHTUPOBAaHHBIM.
CnucoK KOHTPOJIBHBIX BOIIPOCOB Mpe/icTaB/ieH B YMK.

Otuet no JIP

OrtueT 1o labopaTopHO# paboTe Mpe/CTaB/IsSeTCs B IeYaTHOM BH/ie B opmare, MpeAyCMOTPEHHOM
11a6/I0HOM OTueTa 110 JilabopaTopHoi paboTe.
3armmuTa oTyeTa MPOXOAUT B (hopMe /I0K/Iazia CTY/IeHTa TI0 BBITIOIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
nipernioziaBaresisa. CTyleHTy 3a/lal0Tcs 3 BOMPOCa B paMKax paboThI, /IS YCIIeIHOW aTTecTariud HeobXoqumMo
MPaBU/ILHO OTBETUTH He MeHee, ueM Ha 2 Borpoca. OTBeT Ha BOIPOC JO/KeH ObITh MPABUIBHBIM,
cofiepyKaTesibHbIM, apI'yMEeHTHPOBAHHBIM.
B ciyuae ecii ohopMieHHe OTYeTa U NOBe/IeHHe CTY/IeHTa BO BPeMsI 3alllUThl COOTBETCTBYIOT YKa3aHHBIM
TpebOBaHMsM, MpernoaBare/ib MPUHUMAET 1ab0paToOpHYIO paboTy Kak CAAHHYIO.
OCHOBaHUSIMY JIJ1sl HETIPUHATHS WK He 3all[UThI 1ab0paTopHOl paboThl, IB/ISETCS:
- HeOpeXkKHOe BBIMOTHEHHE,
- HU3KOe KaueCTBO rpadruueckoro Marepuasa (HeBepHbIM BbIOOD MaciiTaba uepTexkel, OTCyTCTBHE
- yKa3aHus eJIMHUI] U3MepeHus Ha rpaduKax, OTCyTCTBHMe Ha3BaHUs rpaduka).
- OTCYTCTBUSI HEOOXOUMEBIX Pa3ziesioB,
- OTCYTCTBUSI He0OXOIUMOTO TpaUuueckoro MaTepuarnia,
- HEKOPPEKTHOH 00pabOTKM pe3y/ibTaToB N3MepeHHUH.
Ecim y cTyzeHTa nMeeTcs X0Ts1 ObI 0fIHA He c/laHHast JlabopatopHasi paboTa, TO OH He JIOMyCKaeTcs K c/jaue
9K3aMeHa.

Bonpocsl K 3K3amMeHy
CnmCoK BOIIPOCOB K 3K3aMeHy npezcrasieH B YMK.

JuddepennpoBanHblii 3aueT

Honyck K quddepeHIMPOBaHHOMY 3aUeTy CTaBUTCS TIPH CZlaue BCeX J1abopaTopHbBIX paboT,
MpeyCMOTPEHHBIX MPOrpaMMON JUCLIUIIMHBL.
IuddepeHMpoBaHHbBIM 3aueT MPOBOAUTCS B (hOpPMe YCTHBIX OTBETOB Ha 2 TeOPETUUECKUX BOTIPOCA, TiepeueHb
KOTOpBIX MNpezcTasiedH B YMK qucLunivHeL.
[To utoram OTBETOB Ha BOTIPOCHI, TIPENoJaBaTe b BLICTaB/sieT OLeHKY. [1/1s1 OLleHKH 3HaHUI MOXeT OBITh 3aJaH
JIOTIO/THUTE/TbHBIN BOTIPOC.
711 oLIeHKY 3HaHWI CTY[eHTOB IPU MOJyUeHUH UMU aKaZileMUueCKO# OL[eHKU T10 JUCLIUTIIMHE B paMKax
nudbepeHIMPOBAHHOTO 3aueTa UCIO/B3YIOTCS C/IeIyIOIIe KPUTepUH:
OrleHKa «3auTeHO-0TJIMYHO» - TTyDOKKe UCUepITLIBAIOIIYe 3HAHUS U TBOpUECKHE CTIOCOOHOCTH B TIOHUMaHUH,
W3/I0)KEHUH U MCTI0/Tb30BaHUM Y4eOHO-TIPOrPaMMHOT0 MaTepHasa; yMeHre CBOOOJHO pellaTh MPaKTHYeCcKre
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3afiaHus (3a/lauk, KOHKPeTHbIe CUTYyal{uy, pacyeThl U T.I1.); JIOTUYeCKU II0C/IefloBaTe/lbHble, CofiepyKaTe/bHble,
TI0JIHbIe, TPABU/IbHBIE M KOHKPETHbIE OTBETHI HA OCHOBHBIE U /IOTIOJTHUTE/IbHBIE BOTIPOCHI IPerozjaBareris;
cBoOoZHOe B/lajileHre OCHOBHOM U [IOTIO/IHUTeIbHOM JINTePaTyPOU, peKOMeH/I0BaHHOH yueOHOW IPOrpamMMoii;
OrleHKa «3auTeHO-XOPOILO» - TBePABIE W JOCTaTOYHO IOJTHbIE 3HAHUSI BCEro MPOrpaMMHOI0 MaTepuarna,
NpaBU/IbHOE [IOHUMaHKe CYLHOCTU ¥ B3aUMOCBSI31 pacCMaTpUBaeMbIX IIPOLIECCOB U SIB/I€HUH;
TIoC/Ie/ioBaTesbHbIe, ITPaBI/IbHbIE, KOHKPETHBIE OTBEThI Ha IT0CTaB/IeHHbIe BOMPOCHI TIPU CBOOOAHOM
yCTpaHeHUH 3aMeuaHuil 10 OTe/IbHBIM BOIIPOCaM; J0CTaTOUYHOe BiafieHue IMTepaTypoii, peKOMeH/J0BaHHON
yueOHOM MporpamMMo;

OreHKa «3auTeHO-Y|0B/IeTBOPUTE/ILHO» - TBEpAble 3HAaHHWS ¥ TIOHUMaH1e 0CHOBHOTO MPOrPaMMHOTO
MarepuaJia; paBu/bHbIe, Oe3 rpyOBIX OIIMOOK OTBETHI Ha MOCTaB/I€HHbIE BOMIPOCHI TP yCTPaHeHUH
HETOYHOCTel ¥ HeCyIleCTBeHHBIX OIMOOK B OCBEILeHNH OT/e/TbHBIX ITOJIOKEeHHH TIPH HAaBOZASIIAX BOTIPOCaX
TperiojjaBaresist; HeJI0CTAaTOYHOE BJIaZIeHHe JIMTepaTypoH, PEKOMEH/I0BAaHHOM yueOHOH MporpaMmor;

O1leHKa «He 3a4TeHO» - HeTIpaBU/IbHbIE OTBETHI HA OCHOBHBIE BOTIPOCHI, IPyOble OIMOKY B OTBeTaX,
HerloHMMaHYe CyLHOCTU M3/1araeMbIX BOIIPOCOB; HEYBePeHHbIE U HETOUHbIE OTBETHI Ha JIOTIOJTHUTE/IbHbIE
BOTIPOCHI.
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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 3

Neo 4

Ne 5

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

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYTHIM 000CHOBAHHKIN OTBET

3anuiuTe ypaBHeHUe COXpaHeHUsl KoIM4ecTBa JBWKeHUs B MHTerpalbHOM (hopme
[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHIH 000CHOBaHHBIN OTBET

3anuiuTe ypaBHeHUe COXpaHeHUs MacChl B UHTerpaabHON opme

IIpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBUE

Kakue ycnosus peanauzyromcs npu ucmeueHuu 2asa u3 6an10Ha uepe3 omgepcmue HA pa3AuUHbIX
pexcumMax ucmeyeHus ?

( a - 8bIX0OOHOe ceueHue omeepcmusi, H - OKpyxcaroujas cpeod , o- 8 bamioHe)

1. Pa=PH A. foKpuTHYeCKUI
2. Ma=1 b. cBepXKpUTHUECKUI
3. Ma<1

IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBUE
BribepuTe B 71eBOM KOJIOHKE YTBeP)KJeHHsI, COOTBETCTBYIOIIE Pa3HBIM MOZIeJIsIM ra3a

1. Cusibl TpeHUst
OTCYTCTBYIOT

2.
TennoBeifenenue b. ra3 TepMoguHaMHU4YeCKy COBepIIIeHHBIN
OTCYTCTBYET

3.

Tertoniepesaua  B. ra3 HecxkuMaeMbIit

OTCYTCTBYET

A. ra3 ujeanbHbIN

4. ITapameTpsl
TeueHus He
MEHSIFOTCS CO
BpeMeHeM

I'. Teyenune ycraHoBuBIIeeCs

5. ITnotHOCTB

. Teuenue agrabaTrueckoe
MOCTOSTHHA

6.ITapameTpsI
COCTOSTHUSA
TIOAUMHSIOTCS
YPaBHEHHIO
MeHgeneeBa-
Kraneiipona

[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0OBaTeTbHOCTD
YKakuTe B KaKOW MOC/IeI0BaTe/TbHOCTH PeaU3yIOTCS PEXKUMBI TI0 Mepe OMOpOXKHEHUsT OasioHa
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1. lokpuTHyecKui
2. CBepXKpUTHYECKUI
3. Kpurnueckuii

Ne 7 TlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N0OC/Ie0BaTeTbHOCTh

Ne 8

YKakuTe 1ociei0BaTeIbHOCTD Peanr3aliii PeXXUMOB TedeHus! 110 coruty JlaBasst 1o Mepe MOBBILLIeHuUsT
[aBJIeHHs B pecrBepe a3poJUHaMHUueCcKOi TpyOb!

1. CBepXKpUTHUECKUI 0€30TPBIBHOMN
2. JokpuTHuecKuit
3. CBepXKpUTHUECKHUI C OTPHIBOM IOTOKA B Anddy3ope

4. Kputuueckuii

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[LHLIﬁ OTBET U 3allUIINTE apryMEHThI, O60CHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

Koz0a mpaexmopuu u auHuu moka cognadarom?

1. Bcerpa coBragator

2. Hukorma He coBITafiaioT

3. Bcerga coBIazjaloT B yCTaHOBUBLLIEMCS peXKUMe
4. Bcerza coBNaZaroT B HEyCTAHOBUBLLIEMCS PeXXUMe
5. Bcerga coBniaziaroT IIpy JJaMUHAPHOM [IBWKEHUU

Ne 9 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
Yro npefcrapnsiet coboii BekTop F B MpaBoii yacTH ypaBHEHUs

ﬂjﬁ%f dV + Hp{'m”dS = J'”pfdl-’ - ” pidS
V ! S v S

1. BEKTOp MacCOBBIX CHJI, AeMCTBYIOIINX Ha eAMHULY MacChl rasa

2. BeKTOp CHWJI JjaB/ieHus], IeMCTBYIOIINX Ha eAUHULY MacChl rasa

3. TIOMIAZb TOTIEPEYHOT0 CeUeHHs TIOTOKa

4. cyMMapHbIM BeKTOP MOBEPXHOCTHBIX CHUJI, AeHCTBYIOIINX Ha eIUHUITY TUIOL[an

Ne 10 IpouwnTaiiTe TeKCT, BbIOEpHTE MTPABHI/IBHBIN OTBET U 3allIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
Yro nipeficTaBsieT co60i BhIpaXkeHHe

1125 av + [[pou,ds = [[fpFav - [{ piids
V ot S v S

1. YpaBHeHHe cOXpaHeHUs KOIM4YeCTBa JABWKeHUs /151 UjeaabHOro rasa
2. YpaBHeHHe COXPaHeHHs KO/IMUeCTBa ABKeHUs /IS BA3KOIro rasa

3. YpaBHeHUe Hepa3pbIBHOCTH

4. YpaBHeHUe coxpaHeHUs 3Hepruu B auddepenianbHoM hopme

5. YpaBHeHHe COXpPaHeHUsl 3Hepruu

Ne 11 TpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD

OTBETOB
BribeprTe HempaBH/IbHBIE OTBETHI HAa BOTIPOC - UTO MPE/CTaB/seT OO0 BhIpaskeHHe?
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1. YpaBHeHHe cOXpaHeHUs KOIM4YeCTBa JABWKEeHUs [JIs1 U/lealbHOIOo rasa
2. YpaBHeHHe COXpaHeHMs KOJIMUeCTBa [BVKEeHUS JI/1s1 BA3KOIO rasa

3. YpaBHeHUe Hepas3pbIBHOCTU

4. YpaBHeHVe Hepa3pbIBHOCTH [i/Is1 YCTaHOBUBLIEIOCs TeYeHUs!

Ne 12 TTpouuTaiiTe TeKCT, BbiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOILMEe BEIOOD
OTBETOB

Kaxkue 13 nepeunicieHHbIX [IapaMeTPOB COXPAHSOTCSI TIOCTOSIHHBIMU Ha CKauKe YIJIOTHEHUS?

. laBnieHue

. CKOpOCTb

. yriciao Maxa

. KacaresbHasl COCTaBJIAIOIAasi CKOPOCTH
. Temreparypa

. IOJTHOE TerUI0COoZEepKaHue

. HOpMaJibHasi COCTaBJIAIOIIasi CKOPOCTU
. TIZIOTHOCTD

OCNNOOUThA WN -
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