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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AQPOI'MIPOTABOJMUHAMUKA

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
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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

A2 TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPON3BOJCTBA PAKETHO-
KOCMHNYECKOUW TEXHUKU

3aBegyroimii Kadeapoit AHapromwkuH A 0., K.T.H., Aor.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3BPOI'MIPOIA3OIMHAMMKA

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
MaTemMaTU4yeCcKoro aHajau3a U MOJe/JUPOBaHUsl, TeOPeTUUeCKOI0 U 3KCIIePUMEHTAa/JbHOIO0 UCC/IeflOBaHUSl B

ripoeccroHanLHON AesiTeIbHOCTH

@dopmMHpoBaHHIO KOMIIETEHLUI CITyKUT JJOCTIDKEeHHe CIIeAyIOIIUX Pe3y/IibTaToB 00pa3oBaHMsI:
OIIK-1
3HAHUA:
Ha ypOBHe TIpe/ICTaB/IeHHiA: TpUoOpeTeHre CTYAeHTOM 3HaHUM B 00/1aCTH a9pOrvpOora30AHAMUKHY;

Ha YpOBHEe BOCIIDOM3BEZIeHHS: OIMCaHWe MOoJeiell a’poryuporasofuHaMUK{d, OCHOBHBIE METOZbI
pacueta 3ajlau a’porvApora3ofuHaMUK{, MEeTOAbl TeOpPeTHUYeCKOr0 U 3KCIIepPHMEeHTaJbHOTO HCC/Ief0BaHUS
Tipoljecca Jio- U CBepX3ByKOBOT'O TeUeHHs rasa ;

Ha ypPOBHe IMOHUMAaHUsI: U3yUUTh OCHOBHBIE METOZBI pacueTa a3poryupora3oJuHaMuKu;;

YMeHUs1:

TeopeTUUeCKUe: OTPeZIe/ISTh PeXKUM JBIDKEHUS U BUBI COTIPOTUB/IEHUI PyC/ia TIOTOKA B 3aBUCUMOCTH
OT pe>KUMa JBW>KeHUs; aHaIM3MPOBaTh NPOLeCC TeueHUsl 10- U CBePX3BYKOBOI'O Ia3a;

IpakTryeckue: pelaTh 3a7ja4M a3pOryuApora3ouHaMuKy;;

HA6blKU.
MOCTAHOBKKW W pelleHudaA IIPaKTHYeCKHMX 3a[d4d; HWCII0/Ib30BAaHKWA PpPACUETHBIX 3aBHUCHUMOCTEH AJIs

oripe/ie/IeHus TapaMeTPOB TIOKOSIIENCS U IBIKYILeNCS )KUKOCTH; OTIpe/ieISiTb CKOPOCTh TIOTOKa;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOucrunaa ASPOTUPOTA3OANHAMMUKA siBisieTCsl AUCIUIIMHON 00513aTe/IbHOM YacTh
6;10ka 1 mporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.03.01 PakemHble KOMNIeKCbl U KOCMOHABMUKA.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, ®PU3NUKA, TEOPETUUYECKASI MEXAHUKA.

Copep>kaHue [UCIUIUIMHBI SIBAsieTCsl OCHOBOM i ocBoeHus aucuurnvH: IIPOEKTUPOBAHUE
KOCMMWYECKUX AIIITAPATOB.

HpE,ELBapI/ITeJIbeIe KOMIIeTeHLIH, CCbOpMI/IPOBaHHLIe y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZlelIMPOBaHus, TeOPETUYEeCKOTO M 3KCIIePUMEeHTa/IbHOIO UCC/Ie/JOBaHUS 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

Pazpen 1. Ilpegmer asporuaporasogMHaMMKH. A3poruporasojuHaMiKa Kak
pasjiesl MexaHUKH. 3a/lauy, pelaemMble a3pOruporasojMHaMUKoil. Pasaesnbl
a’3porupora3oAuHaMuKu.

=
o

Paspen 2. Pazgen 2. OCHOBHBIE IOHATHS U onipeAe/eHust. [IOHATHe CIUIOLIHOM
cpeapl. [Tonstre nerkozedopmupyemoii (Tekyueit) cpeapl. Cxrmaemast U
HeoKnUMaeMast cpefia. [TOHATHe KU/KOI YaCTUL{BI ¥ CKOPOCTH JKUAKOM YaCTHLIBL.
TepMozHaMUYeCKHUe TlapaMeTpbl ra30B 1 napoB. CoBepllieHHbIe Ta3bl. BsA3kocTh u
TeT/I0NPOBOAHOCTH Ta30B. HeBsi3K1e U HeTeIIONPOBOAHbIe (M309HTPONHUYECKIe)
TeueHust. BHyTpeHHsist SHEPI st U SHTA/IbIINSI FA30BbIX IOTOKOB.

10

12

Paspen 3. YpaBHeHue Hepa3pbIBHOCTH. DPOpPMY/IMPOBKA 3aKOHA COXPaHEHUs.
Macchl XXUJKOH YacTHLIbI. [IUBepreHLHst CKOPOCTH — CKOPOCTb 06beMHOI
ZledopMariyv KUKOHW uacTULibl. Kprteprii CKUMaeMOCTH U HeCKMMaeMOCTH
TOTOKa.

12

Paspien 4. YpaBHeHus1 JBHKeHHs1 H/lea/IbHOTO rasa (ypaBHenus Jiinepa). Cuibl
BSI3KOro TpeHust. I'nunoresa HbloTOHA 0 BSI3KMX HaNpsDKeHUsIX. YC/IOBHe
nipeHe6pe)keHust BI3KMMHU criaMu. HeBsi3kuii (MaeanbHbli) ras. Bropoii 3akoHn
HeroToHa /17151 iBMKeHMS MZlea/IbHOTO ra3a B IPaBUTALIMOHHOM I1071e — yPaBHEHHUsI
Diinepa. HauasibHble ¥ rpaHUYHbIe YC10BUs. TToKosIascs TsoKesast KUAKOCTb —
ypaBHeHHe I'H/|pOCTaTHKK (KaK pellieHHe ypaBHeHust Diiepa). [Tokosuiics
CKMMaeMblii ra3 B paBUTALIMOHHOM MO/le — ypaBHeHHe aTMocdepsl (KaK peleHue
ypaBHeHUs Oiinepa).

10

Paspen 5. YpaBHeHue sHepruu. IToHaTre TMHAYM U CTPYHKU ToKa. [TonHas sHeprus
JIBIDKYILiErocst ra3a. 3akoH 3Hepruu s cTpyHky Toka. Ciyuail 1303HTPOIYeCKoro
TeueHHUst — ypaBHeHHe BepHys.

10

Paspen 6. MI309HTpONHYecKHe TeyeHHUs rasa. CrcremMa ypaBHeHUI JBHXeHHs!
M303HTPONMYECKOro TeUeHus CoBepllieHHOro rasa. CKopocThb 3Byka. lo- 1
CBepx3ByKoBble TeueHusi. Yucno Maxa. ['azoguHamuueckre GyHKLUH.

10

Paspen 7. I303HTponHYecKHe TeyeHHs] HeCOKMMaeMoro rasa. lsmepenust
JlaB/IeHHH B [TOTOKE C IOMOLL|bI0 IPUeMHHUKOB AaBienus ([Tuto, [Tuto-Tlpanamis,
TpanpTst, Bentypy). O6TeKaHHe TIOTOKOM TBEP/BIX TeJl. ASpoANHAMUYECKHe CHJIbI
1 XapakTepuUCTUKU. LIeHTp JlaBieHusi Te/la. YCTOWUMBOCTD JleTaTe/IbHOTO arrapara.
Bo3HukHOBeHue HO,E[LéMHOﬁ CHJIbI, CUJIBI 11060BOrO COIPOTHB/IEHHSI U MOMEHTa
TaHr'a)Ka Ha IIpyUMepax 0CeCUMMETPUYHOIO Tejla U l'lpOClJI/UIH KpbLIa.

20

12

12

Paspen 8. 303HTpONMUYeCKHe TeueHHs] CKUMAEMOro rasa (TedyeHus B COIJIax).
TeueHue B KaHazax nepeMeHHoro ceuenus. Corvta 1 guddysopsl. Coruto JlaBas.
Pe)xuMbl ncTeueHUst U3 Coruia. KPI/ITI/ILIECKOE HUCTevyeHue 13 coruia. Kpm‘nquKHe
rapameTpsl TeueHusi. PacxogHas GyHKuust coria. CrerneHb HEPaCYeTHOCTH CTPYH.
Pacuer rapaMeTpOB TeUeHus B COoILie JlaBans c TIOMOILIbIO Tra30HaAMUYeCKHUX
(yHKLWI /151 OJHOMEPHOTO TeUeHHs U IByMEPHOTO TeueHus (Mofenb
cq)epvmecxoro HCTO‘!HHKG). TSra Corvia. YC/I0BUs MaKCHUMyMa U MUHUMYyMa TATH.

20

12

12

Paszpen 9. Hen3osHTponuyecKue TeUeHUs1 CKMMaeMoro rasa. Bsaskue
Ter/IoNnpoBo/HbIe TedeHus. Yncso PeiiHomb/ca. JTaMUHapHOe 1 TypOyneHTHoe
TeueHus. [ToHATHe BA3KOTO NOrPaHUUHOrO C/10s1. TeueHMs CO CKauKaMM yTJIOTHEHHUS.
Bo3HKHOBeHMe CKaukoB. I1psiMoii 1 Kocoli ckauku. COOTHOLLIeHHe TapaMeTPoB Ha
cKkaykax. Afjpabara PaHkuHa-Itoronno. VismepeHnus JaBneHuii Tpy6koii [Turo-
TpaHAT/Isi B CBePX3BYKOBOM TIOTOKE.

22

12

10

12

Bcero 3a 5 cemecTp

108

51

17

17

17

57

100

Bcero o gucuunnHe

108

51

17

17

17

57

100

3.2. AyAuTOpHBII NPAKTUKYM

Homep u
HavMeHOBaHue
paspena
AUCLHIIHHBI

Tema NPAKTHYECKOIro 3aHATUA

Oo0neMm,

aya.
JacoB

[NToHsTHe «TOUKW» NIPOCTPAHCTBA CIVIOMHOM cpenbl. Kpurepuit
crutoiiHoCTH — yncio Kuyzacena (Kn). KommuectBeHHbIe

Pasgen 2. Pa3zpen 2.
OcCHOBHBbI€ TTIOHATUS U
orpezesieHus.

XapaKTepUCTUKH JIMHeHHON U 00beMHOM fedopmariyii. CKOpOCTh
JIMHEHHOM U 00beMHOH JleopMarivi. 3aBUCUMOCTb CKOPOCTH
nedopMary OT BO3HUKAIOIIMX B Cpejie HarpsbkeHni. CoBepILeHHbIN
ra3. YpaBHenue Knaiinepona. Kosgduiment si3koctu. I'unotesa
Hretorona. KoadduimeHT TernionpoBoaHOCTH. 3akoH Pyphe.
TerutoémkocTs raszos Cp u CV. DHTponus. BHyTpeHHsIs 5Heprusi u
SHTa/IBNUA. VI303HTpONMYecKoe TeueHue.

Pazpen 3. YpaBHeHue
Hepa3pbIBHOCTH.

3aKoH coXpaHeHUs SJHePTUU AJist )KUAKON yacTuibl. ICTOUHUKY U
CTOKM Macchl. [TuBepreHIus CKopocTu. ®u3ndeckuii CMbICT

6
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| «IPSAMBIX» POM3BOJHBIX CKOPOCTH.
Bropoii 3akoH Hbl0TOHA /17151 ABVDKYIIIENCS B TPaBUTALIMIOHHOM T10J1e
Pa3zpen 4. YpaBHeHust pout AJIA ABKYIL p H
BYDKOHIS JKUJKOU YaCTHULbI B OTCYTCTBHE BSI3KOTO TPeHUs1. I paJjueHT JaBieHus.
3 ﬂ CALHOIO [a3d HauanbHble ¥ rpaHuuHble ycaoBus. Criydald MOKOSIILEHCS TSDKeTON 2
A N PKUJKOCTU. YpaBHeHUe rupocTatiku. Ciiyuali TOKOSILero rasa.
(ypaBHeHwus Jiinepa).
YpaBHeHUe aTMOChEDHI.
Crpylika Toka. [lonHas 5Heprusi moTokKa. YpaBHEHUE SHepruu.
4 Pa3zpen 5. YpaBHenue |M303HTponMUecKoe CTaljMOHApPHOe TeyeHue. YpaBHeHue bepHysu B 1
SHEeprumu. o0111eM BuUzie U /I/1s1 HECKMMAaeMOT0 ¥ CAKUMaeMOT0 TeUeHUH.
MaxkcuMabHasi CKOPOCTh TIOTOKaA.
Marblie BO3MYILeHUs YIIPYroi cpefbl (3ByK) U CKOPOCTh 3BYKa.
3ByKOBOe ZiaBjieHue. Jlorapudmuueckasi 1iKasa AJis M3MepeHust
Pasgen 6.
WHTEeHCUBHOCTH (cuiibl) 3ByKa ([0 u Jba). Uncino Maxa. Cucrema

5  |W303HTpOnMYeckue o 1

TeueHMs! ra3a YPaBHEHWUH 151 U303HTPOIUYECKOrO C’KMMaeMOro CTaljMOHapHOIO
) TeueHUs COBepIIIeHHOro ra3a. ['a3oanHaMuueckrie GyHKLWH.
KpuTnueckoe TeueHre U KDUTHUYECKUE NTapAMETPhI TEUEHUS].
Pasgen 7. ITpuemuuky (TpyOku) Aasnenus: ITuto, [Tpanatis, [Tuto-ITpaHaT/is.

6 N3osuTpornmueckue | TpyOka BeHTypH. PacyeT MOJHOTO M CTaTUYECKOTO JIAB/IEHUH MOTOKa 3
TeYeHUst 10 U3MePEeHUsIM [IPUEMHUKOB /iaB/ieHusl. A3poJvHaMUYeCKre CUIbI,
HeC)KMMAaeMOro Ta3a. |MOMEHTHI U KO3 UIMEeHThI. YCTOHUUBOCTS JIA.

Pazpen 8.

Comnno JlaBans. PexxuMsl ucteueHusi. PacueT napameTpoB TeueHUs B
N3o03HTpONIMUE CK1Ee

coruie JlaBasis (ogHOMepHOe TeueHHe). PacyueT rapamMeTpoB TeueHUs B

7  |TeueHUs CKMMaeMoro 4

rasa (TedeHmst B corute JlaBasnis (ABymMepHOe TeueHHe). Pacxoy ra3a uepe3 COILIO.
HepacueTtHocTb cTpyu. PeakTriBHasi cua (Tsira) coruia.
Comiax).
Pasnen 9 BszkocTh. Yncsio PeiiHomb/ca. JlaMHHapHOE U TYpOy/IeHTHOE TeUeHMsl.
A ) [Morpanuuneiii cyioit. Ckauok yriioTHeHUs1. COOTHOIIeHUe TapaMeTpOB
HewusosHTponmueckue

8 Ha ckauke. Azuabara PsHkuHa-Ttoronno. PacueT mojHoro u 3
TeUYeHUsI CKUMaeMoro s
rasa CTaTUUeCKOro [JaB/ileHU CBepX3BYKOBOIO ITOTOKA I10 U3MepeHUsIM

) Tpybko#i ITuto-IIpanaTis. [ToTepsi MOMHOTO JAB/EHUS HAa CKauKe
Bcero 3a 5 cemecTp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Oo0neMm,
Ne Homep v HaiMeHOBaHHe pa3jesia
TeMa /1a00pPaTOPHOro NPaKTUKyMa aya.
n/n JUCIMILTAHBI
yacoB
1 OrnipesiesieHNe a3poAUHAMUYECKUX XapaKTePUCTUK 3
npo@uis 10 pacripe/ie/ieHUI0 JaBieHuUs
Pasgen 7. U305HTpONMYeCKre TeUeHUst I/Ip ¢ bacTpeA A
HEOKIMAEMOr'O Ia3a. cceoBaHUe a3poAUMHAMUAYEeCKUX

2 XapaKTepUCTUK OTIepEeHHOro TeJia Ha 3

a’poiMHaMHUYeCKUX Becax

3 |Pa3sgen 8. Vso3HTponuueckue TeueHus |VIcTedeHus rasa U3 cocyza KOHEUHOro obbema. 2

4  |OKMMaeMoro rasa (TeueHus B coriax). |Teuenus rasa no comy Jlasass 3

5 CKauKu yTJIOTHEeHHsI B CBEPX3BYKOBOM 3
Pazpen 9. HenzosHTponuyeckue TriepepaciiupeHHOM cTpye.

6 TeUeHUs1 OKUMAeMOro rasa. HarekaHue cBepx3BYKOBOU CTpyU Ha mperpagy 3

KOHEUHBIX pa3MepoB
Bcero 3a 5 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
CopepxaHue yueOHOro 3aJaHus
n/n pa3jesna JUCHUNIUHBI 4acoB
[ToBTOpEHME U OCMBIC/IEHHE CBeJIeHUI 0 MeTOo/lax pa3iesieHust
Pazpen 1. Ilpegmer

1 MeXaHUKH (Kak pasjena (GU3MKW) Ha TTo[pa3fiesibl, O TipeAMeTe M| 3
a3pOry/IporasofuHaMuKHU. "y

3ajjauax, pellaeMbIX a3pOrupora3ofvHaMUKOM.

2 |Pasgmen 2. Pa3men 2. IToaroroBka K IpakTAye CKUM 3aHATUSAM 2

3 OcHOBHbIE TIOHATHSA U N3yueHue nipelyCMOTPEHHBIX MPOTrPaMMOM AUJAKTHYECKUX 4
onpe/ie/ieHusI. e[IMHULI TI0 peKOMEeHyeMOii iuTeparype.
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4  |Pa3gen 3. YpaBHeHUue N3yueHuie npelyCMOTPEHHBIX IPOrPAMMOM AUJaKTHUYECKUX 4
HepaspbIBHOCTHU. e/IMHUL] 110 peKOMeH/lyeMOH JIiTepaType.
5 [ToaroroBka K MpakTAYeCKUM 3aHSATHUSIM 2
6 |Pasgen 4. YpaBHeHuUs [ToaroTroBka K rpakTAYeCKUM 3aHSITHSIM 1
7 ABKEHUA HAB‘:HHBHOFO rasa |/3yyeHue rnpesyCcMOTPEHHBIX IPOrpaMMON ANjaKTHUe CKUX 3
(YpaBHeHwst Diinepa). eZIMHULI TI0 peKOMeHyeMOoii iuTeparype.
8  |Pasen 5. Ypasenne N3yuenue Tpezly CMOTPEHHBIX MIpOrpamMMOoM JUaKTHYeCKUX 4
S ©/IUHULL [10 PeKOMEeHyeMOi JiuTeparype.
9 [ToaroTroBka K MpakTAYe CKUM 3aHSTASIM 2
10 |Paspen 6. Iloaroroska K IpakTHYeCKUM 3aHATHAM 2
11 W303HTpONMUECKHE TeueHs |/3yueHue npe,quMOTpeHHfIX MpOrpamMMoi JUJaKTH4YeCKUX 4
rasa. €IHUILI TI0 PEKOMEHIYeEMOU JTUTEPATYPE.
12 Pazpen 7. N3yuenue TpeAyCMOTPEeHHbIX MpOrpaMMOl AUJaKTHYeCKUX 5
V309HTpONHYECKUE TeUeHHs |€IMHUL] TI0 PeKOMEeH/IyeMOM JIUTeparype.
13 |[HeCKHMaeMoro rasa. IMoAroToBKa K MPaKTUYeCKUM U 1ab00pPaTOPHBIM 3aHATHSIM. 3
14 |Paspen8. N3yyenue Npe/ly CMOTPEHHBIX NIpOrpaMMoi JuaKThYeCKUX 7
N3o3HTpOonuyeckre TeueHus |€AMHNUL 110 PEKOMEH/IyeMOU JIUTepaType.
15 |okumMaemoro rasa (teueHust |(OgopmsieHre OTYeTOB JJist 3aluThl JIP 2
16 |B Comax). [ToAroTOBKA K MPAKTHUYECKUM U J1Ta00PaTOPHBIM 3aHSITHSIM. 4
W3yuenue npeyCMOTPEeHHBIX IPOrPaMMON ANJJaKTHUe CKUX
17 |Paszen 9. e/IHUL] TI0 peKOMeH/TyeMOii JIuTeparype. 2
HeusosnTponuueckue
18 Odopmnenue 0TUeTOB /151 3aIUTHI JIP 4
TeYeHUst CKUMaeMOoro rasa.
19 IMoaroToBKa K MpakTUYeCKUM U 1a00PaTOPHBIM 3aHSTHSIM. 4
Bcero 3a 5 cemectp 57
4. OPMbI KOHTPO/JIA OCBOEHUA JUCIIUIT/IMHbI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 [6] 7 8 9 |10 11 | 12 | 13 | 14 | 15 |16(17
BP3/, BP3/, Oru Otu.
BP3/l| | Oru.mo [BP3AAPBP3[| Ortu.mo BP3|IPBP3/ /BP3| nmo \BP3M P
TP 7P o JIP TP

YcnoBHbIe 0003HAUCHUS:
e [IP — auarHOCTHUECKasi paboTa;

e BP3]l — Bompockl 10 pasgeny;
e Ortu. no JIP — otuet 1o JIP.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnefmyromumx dhopMax:
JIMarHoCTUYeCKasi pabora;
BOIIPOCHI TI0 pa3fieny;
otuet 110 JIP.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
JK3aMeH.
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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. Kanyrun. Aspogunamuka. M.: V3a-Bo MI'TY um. BaymaHa.
3onotas kosnekuus, 2017, s51. pec.
2.T. A. AkumoB, B. A. 3asumko, M. I'. Moucees ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
AsporasoguHamuka. Y. 2 Ornvcanue gabopatopHbix pabot. BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2009, 5. pec.
3. [I. B. Anekcanzipos, A. FO. 3ybapes, JI. FO. Vckakoga. . TTpukiaziHas ruipojuHaMuka. Mocksa: FOpaiirt,
2022, s51. pec.

. W. A. banaranckuii. . OCHOBBI 6a/JTMCTUKY U a3poauHamMuku. HoBocubupck: HI'TY, 2017, 351. pec.

. M. T. Mouceeg, FO. M. IlupkyHoB. . OcHoBbI asporazoguHamuku. CI16.BT'TY "BOEHMEX" um. []. .
Ycrtunoga, 2006, 3. pec.

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

7. C. A. Kabanos, [I. C. Kabanos, ®. B. MuTuH. . PacyéT a3poruipojiHaMU4eCKIUX XapaKTepUCTHK 1
TpaeKTOpuil MoABMWKHBIX 00bekToB. CIT16.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2019, 41 3K3.

8. C. B. Benos, 5. B. Koagpos, E. B. Ocunog. . ['unep3BykoBas aspoguHamuka. OpeH0ypr: 13g-so OI'Y,
2017, an. pec.

9. FO. M. LIupKyHOB. . JIeKI11 110 MeXaHHWKe XXUIKOCTH U ra3a. CI16.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2013, 31. pec.

[S2 08

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.

5.3. Ilepuoguueckue U3fiaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOIUMBIX /IS
OCBOEHMsI TUCLIUITUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-OMOMMOTeUHast CHCTeMa;

3. https://urait.ru/ — O6pa3oBatenbHas maardopma «HOpaiiT». [I/st BY30B U CCy30B.;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmioreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

5. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/bI1I0M BLIOOp aKTya/IbHOM JIUTEPATyPhI Ji/Is1 Balllek
O1O/INOTeKH B 37IEKTPOHHOM BUJIE.

CoepeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - Hayunast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBas 37ekTpoHHas 6uboTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

VHdbopMalioHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perynvpoBanusi: HopMmbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# [TOpTa IpaBoBOM MHPOPMALUH.

5.5. TIporpamMMHoe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



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

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

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcTaHOBKa /1/1s1 U3yUeHUs] UCTeUeHUs rasa u3 6asioHa.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTebHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
A3POI'IPOTA30ANNHAMUKA

AnHoTanusa paboueii nporpaMMsl

Oucuunmaa ADPOTUJIPOTA3OAUHAMMKA  sBisieTcsi AWCLUATUIMHON 00s13aTe/IbHOM 4YacTH
0/i0ka 1 mporpaMMbl TIOATOTOBKM IO HarpaeieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHABMUKA.

HOucrurnuiiaa peanmm3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoi Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A9 TINTASMOTA3SOAMHAMUKA U TETVIOTEXHUKA.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAy4HbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHa/iM3a U MOJeMPOBaHUs, TEOPeTUYeCKOTO W IKCIIEPUMEHTATbHOTO WCCIeJ0BaHUSI B TPOQeCcCUOHATBHON
ZlesiTeJIbHOCTH.

CojiepkaHue AWCLIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C a3POTU/pOra3’oJWHaMUKOM paKeTHO-
KOCMUYECKUX CHUCTEM.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI TIO pa3fieny;
e otuer 110 JIP.

HpOME)Ky'TO‘lHaH dTTecTalus IIpOBOJUTCA B (I)OpMaXZ
® D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. IIporpamMmoil AWUCIUTUTUHBI
TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii npakTukym (17
4.), caMoCTosITe/IbHasl paboTa cTyzaeHTa (57 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHue padoThI PekomMeHnyemasi iMTeparypa pr;u:;w;xocm,
Paspen 1. Ilpegmet asporujporasoguHaMuKH.
M. I. Moucees, FO. M. LTupkyHOB. . OCHOBBI
asporasoguHamuku: CI16.BT'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2006 (1.1, 1.2)
[ToBTOpPEHME U OCMBIC/IEHHE CBE/IeHHUH O FO. M. IlupkyHoOB. . JIekuyu 110 MexaHuke
MeTOoZax pa3zeieHus] MeXaHUKH (Kak >kuAKoCTH U raza: CI16.BT'TY "BOEHMEX" um.
pa3zena (GU3MKW) Ha TIoApasfienbl, O . ®@. YcruHoga, 2013 (1.1) 3
rpegMeTe M 3a/iauax, peraeMbIxX A.T. Tony6Ges, A. C. Enuxun A.C., B. T. Kanyrus.
a3pOTU/Ipora3oJuHaMHUKOM. Asponunamuka: M.: U3n-Bo MI'TY um. baymaHa.
3onotas kosuteknus, 2017 (1)
N. A. Banaranckuii. . OCHOBBI 0A/UTUCTUKY U
aspopuHamuku: HoBocubupck: HI'TY, 2017 (1)
Wroro no pa3geny 1 3
Paspgen 2. Pa3pgen 2. OCHOBHbBIE IOHATHA U ONpe/e/IeHUs.
HO,IZ[FOTOBKEI K IpaKTUUYeCKUM 3aHATUAM . A. banaranckuii. . OCHOBBI Oa/UTUCTUKA U 2
aspoauHamuku: Hoeocubupck: HI'TY, 2017 (2,5)
Vsyuenye TIPEAYCMOTPEHHBIX M. I. Moucees, FO. M. ITupkyHOB. . OCHOBBI
TpOrpaMMOH AMAAKTHUECKIX €MMHULTIO | a5n0ra30 unamuku: CI16.BI'TY "BOEHMEX" 4
PEKOMEH/lyEMOH JINTEPATYPE. uM. 1. @. YctunHoBa, 2006 (1.3, 1.4)
Wroro no pa3geny 2 6
Paspen 3. YpaBHeHHe Hepa3pbIBHOCTH.
A.T.Tony6es, A. C. Enuxun A.C., B. T. KanyruH.
VisyueHue NpejlyCMOTPEeHHbIX AspoguHamyika: M.: M3a-8o MI'TY um. Baymana.
MPOrpamMMOi JHAAKTHYECKHX e/IMHHL] 10 3onoTas Komekiws, 2017 (3) 4
PEKOMEHZYEMOU JITEPATYPE. M. I. Moucees, FO. M. LTupkyHOB. . OCHOBBI
asporazoguHamuku; CI16.BI'TY "BOEHMEX"
IToaroroBka K rpakThueCKUM 3aHSITHUSAM um. [I. . Yeruroga, 2006 (2.1) 2
Wrtoro no pa3geny 3 6
Pa3pen 4. YpaBHeHus JBIOKeHHS W/lea/IHOTO ra3a (ypaBHeHusi Jiiepa).
[ToaroroBKa K MpakTU4YeCKUM 3aHATHSIM . B. Anekcanzipos, A. O. 3ybapes, JI. 1O. 1
Nckakoga. . [IpukiagHas ruipogiHaMUKa:
V3yueHue rpesyCcMOTPEHHBIX Mocksa: FOpaiir, 2022 (4)
[IPOrPaMMOii AMJAKTHUECKUX eMHHUL] [0 M. I. Moucees, FO. M. ITupkyHOB. . OCHOBBI 3
PEKOMEH/yeMOoii IuTeparype. asporazoguHamuku: CI16.6I'TY "BOEHMEX"
uM. 1. @. YctuHosa, 2006 (2.2)
Urtoro no pasgeny 4 4
Pa3fen 5. YpaBHeHHe dJHeprum.
W3yueHue ripe[yCMOTPEHHBIX M. T. Mowucees, FO. M. LJupkyHOB. . OCHOBBI
MpPOrpamMMoi JUAAKTUUECKUX eIUHUI] 110 | asporasofuHamuku: CI16.BT'TY "BOEHMEX" 4
peKOMeH/yeMoM JIhTepaType. uM. 1. @. YctuHoBa, 2006 (2.3)
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[ToaroroBka K NpakThyeCKUM 3aHATHUAM . B. Anekcanzpos, A. FO. 3ybapes, JI. FO. 2
Nckaxkosa. . [IpyknagHas rujpoguHaMyKa:
Mockga: FOpaiiT, 2022 (4.5)
Wrtoro no pasgeny 5 6
Paspen 6. Vi3o3HTponnuecKue TeueHus rasa.
INoaroroBka K pakTUYeCKUM 3aHATUSIM C. B. Benios, f1. B. Konzpos, E. B. Ocuros. . 2
I'unep3ByKoBas aspoavHamuKa: OpeHOypr: 13-
N3yuenue npenycMOTpeHHBIX Bo OI'Y, 2017 (5)
IPOrPaMMOHA [M/JAKTHUe CKUX eMHHUL] 10 M. I'. Moucees, FO. M. JTupkyHOB. . OCHOBBI 4
PeKOMeH/[yeMoii IUTeparype. asporasoguHamuky: CI16.6I'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2006 (3.1, 3.2, 3.3)
Wroro no paspeny 6 6
Paspen 7. VI303HTpOonnuecKue TeueHUs HECKMMaeMoro rasa.
W. A. Banaranckuii. . OCHOBbI 6a/UTUCTUKU U
Vi3yueHHe Mpe/yCMOTPeHHBIX aspozpmHamuku: HoBocubupck: HI'TY, 2017 (6)
NPOrPAMMOii /IHIAKTHUE CKUX €IMHHL] 10 M. I'. Mowucees, FO. M. L[HpKyH?B. . OCHOBLI" 5
DEKOMEH/TyeMOi JTATEpATyDE. asporasoguHamuku: CIT16.BI'TY "BOEHMEX
M. 1. @. YctuHOBa, 2006 (3.5)
I. A. Akumos, B. A. 3a3umko, M. I'. Morcees ;
BI'TY "BOEHMEX" nm. [l. ®. YcTuHOBA.
IToproroBka K rpakThueCcKum 1 AsporazoguHamuka. Y. 2 Onucanue 3
71a00paTOPHBIM 3aHSTHSIM. naboparopHeix pabot: BI'TY "BOEHMEX" um.
. ®@. Ycrunoga, 2009 (ctp. 33 - 53)
Wroro no paspeny 7 8
Pa3pen 8. 303HTpOoNMUecKue TeueHUs1 KMMaeMoro ra3a (TeueHusi B COIUIax).
VI3yueHHe mpe/yCMOTPeHHbIX A.T.Tony6es, A. C. Enuxun A.C., B. T. KanyruH.
NPOrPAMMOii /IHIAKTMYE CKUX €IMHHL] 10 AspogyvHamuka: M.: U3n-so MI'TY vm. BaymaHna. )
DEKOMeH/1yeMoii JUTepaType. 3onoras Komnekis, 2017 (6)
I. A. Akumos, B. A. 3a3umko, M. I'. Moncees ;
OdopmieHne 0TUETOB [i/is 3aI[UThI JIP BI'TY "BOEHMEX" nm. [l. ®. YcTuHOBA. 2
AsporasoguHamuka. Y. 2 Onucanue
ToAroToBKa K NPaKTUYECKUM 1 naboparopHeix pabor: BI'TY "BOEHMEX" um. 4
/1abOPATOPHBIM 3aHSTHSIM. II. ®. Yerunoga, 2009 (ctp. 53 - 77)
Wroro no pa3geny 8 8
Paspen 9. Hen3zo3HTponuyeckue TeyeHUs1 CKMMaeMoro rasa.
M. I'. Moucees, FO. M. TupkyHOB. . OCHOBBI
VI3yueHue MpejyCMOTpPEHHbIX asporazoguHamuky: CI16.BI'TY "BOEHMEX"
MporpaMMol AUJaKTHYeCKUX eJUHUL] 110 um. JI. @. Yerurosa, 2006 (4.1 - 4.4) 2
peKOMeH/IyeMoii JIuTepaType. C. A Kabanog, [I. C. Kabanog, ®. B. MutuH. .
PacuéTt asporuipogrHaMrueCK1UX XapaKTepUCTUK
Y TPAaeKTOPHH MOABWKHBIX 00beKToB: CITI6.BI' TY
OdopmiieHre 0TUeTOB /17151 3aUTHI JIP "BOEHMEX" um. 1. ®. Yerutosa, 2019 (4) 4
I. A. Akumosg, B. A. 3a3umko, M. I'. Morcees ;
BI'TY "BOEHMEX" nm. [l. ®. YcTuHOBAa.
IToproroBka K rpakThueCcKuM 1 AsporazoguHamuka. Y. 2 Onucanue 4
/1a00paTOPHBLIM 3aHSITUSIM. JabopatopHeIx paboT: BI'TY "BOEHMEX" um.
O. ®. Ycrunosa, 2009 (ctp. 77 -98)
Uroro no pa3geny 9 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
AJPOI'IPOTA30JUHAMUKA

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocThueckas pabora
e BOIPOCHI TI0 pa3/eny;

e otueT 1o JIP;

e DK3aMeH.

Kputepuu oneHuBaHus

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 - aTTecTarysl.

Bonpocsl no pasjeny

OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI [0 ONpe/ie/IeHHbIM pas/iesaM AUCLUTUIMHBI OCYILeCTBIIOTCS B
yCcTHOU (hopme.
CryzeHTy 3a/jat0TCsl 3 BOIPOCA B PaMKax M3y4aeMoro pasZesa, [Jisl yCIelHOH aTTeCTalui HeoOX0ArMO
MIPaBU/IbHO OTBETUTH He MeHee ueM Ha 2 Boripoca. OTBeT Ha BOIPOC JJO/KeH ObITh IPaBU/IBHBIM,
COJieprKaTe/IbHbIM, apryMeHTUPOBAaHHbIM.
CHMCOK KOHTPOJIBHBIX BOIIPOCOB Tpe/ZicTasieH B Y MK.

Otuet no JIP

Ortuet 1o 1abopaTopHOi paboTe Tpe/ICTaB/sIeTCS B TIeUaTHOM BHZe B JopMare, IipelyCMOTPEHHOM
11a6/I0HOM OTueTa 110 JlabopaTopHoi paboTe.
3ammuTa 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 MPABUBHBIM,
cofiepyKare/ibHbIM, apr'yMeHTUPOBaHHBIM.
B ciiyuae ecii oopmieHHe oTUeTa U MOBeJeHHe CTYeHTa BO BpeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOoBaHusM, TIpeTofiaBaresib MPUHUMAET J1abopaTopHY0 paboTy Kak CAAHHYIO.
OCHOBaHUSIMY JI/1sl HETIDUHSTHSI UK He 3aIUThI Ta00paTopHOl paboThl, SIB/ISIETCS:
- HeOpeXXHOe BBINIOJIHEHHE,
- HU3KOe KaueCTBO rpaduueckoro Marepurasa (HeBEpPHBIM BbIOOD MaciTaba uepTeXkel, OTCYyTCTBHE
- yKa3aHusl eAUHUL] U3MepeHusi Ha rpaduKax, OTCyTCTBHUe Ha3BaHUs rpaduka).
- OTCYTCTBUSI HeOOXOIUMBIX Pa3zesioB,
- OTCYTCTBUSI HEOOX0OIUMOr0 TparUeCKOro MaTepHrana,
- HEKOPPEKTHOM 00pab0oTKY pe3y/IbTaTOB U3MEPEHUH.
Ecim y cTyzeHTa uMeetcs X0Ts1 ObI 0fiHA He c/laHHast laboparopHasi paboTa, TO OH He JIONyCKaeTcs K c/jaue
mudbepeHIMPOBAHHOTO 3aueTa.

JK3aMeH

OO0yyaroIuiics OMyCKaeTcs K ciade 3K3aMeHa MpY YC/IOBUH 3all[UThI BCeX 1abopaTopHbIX pabor,
TpelyCMOTPEeHHBIX TIPOTPAMMOM JUCLIATIIMHEL.
JK3aMeH MpPOBOAUTCS B (JOpMe YCTHBIX OTBETOB Ha 2 TEOPeTHUeCKUX BOTIPOCA, CITUCOK KOTOPBIX TMPe/ICTaB/IeH
B YMK guCLIMIUIVHEL.
[To uToram OTBETOB Ha BOMPOCHI, MMPETIO/IaBaTe b BHICTAB/ISET OLEHKY. [1Jis OLIeHKH 3HAHWM MOXKET OBbITh 3a/jaH
JIOTIOJTHUTEJTbHBIN BOTIPOC.
Kputepuu ouieHuBaHUsA:
OrleHKa «OTJIMYHO» - TTyOOKKe UCUepITLIBAIOIIYe 3HaHUSI U TBOPUECKHe CTIOCOOHOCTU B IOHUMaHWH,
W3/I0’KeHUH U UCTIO/Ih30BaHUN YueOHO-TTPOrpaMMHOr0 MaTepHasia; yMeHre CBOOOJHO peliaTh MPaKTHUe CKUe
3a/jaHus (3aauu, KOHKPeTHbIe CUTYallUuW, PACYeThl U T.I1.); JIOTUUeCKU MOC/e/joBaTe/bHbIe, COZiepKaTe/ibHbIe,
TI0JIHbIe, TTPaBU/IbHbIE U KOHKPETHbIE OTBETHI Ha BCe TOCTaB/IeHHbIe BOMIPOCHI (BOIIPOCHI TI0 TeOpeTHUYeCKOMY
3aUeTy) U JOTIO/THUTE IbHbIE BOTIPOCHI MPETo/iaBaTe/isi; CBO00AHOe B/iaIeHUe OCHOBHOM U IOTIOTHATE/ILHOU
JIUTEPaTypOi, peKOMEHJOBAHHON yueOHOM IporpamMmoi;
Or11eHKa «XOPOIIIO» - TBEP/bIe M JOCTATOYHO ITOJIHBIe 3HAHWSI BCETO MPOrPaMMHOI0 MaTepuasa, paBHUIbHOe
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MOHMMaHUe CYIIHOCTH U B3aUMOCBSI3M pPacCMaTpUBaeMbIX [IPOLIECCOB U SIBJIEHUI; MOC/Ie[joBaTe/bHbIe,
TpaBU/IbHBIE, KOHKPeTHbIE OTBETHI Ha MOCTAB/IEHHbIE BOIPOCHI ITPY CBOOOIHOM YCTPaHEHHH 3aMedyaHUH 110
OT/ZleNIbHBIM BOTIPOCaM; JOCTaTOYHOE BjlaJileHHe JIMTepaTypoy, peKoMeH/[0BaHHOM yueOHO# MporpaMMon;
O1ieHKa «y/|0BJIETBOPUTENBLHO» - TBEP/ble 3HaHWS Y TIOHMMaHKe 0CHOBHOT'O NPOrpaMMHOI0 MaTepHarna;
npaBU/IbHbBIE, 6e3 rpyObIX OLIMOOK OTBETHI Ha IIOCTAB/Ie€HHbIE BOIIPOCHI IIPY YCTPaHEHUH HETOUHOCTEH U
HecylIeCTBeHHbIX OLIMOOK B OCBEIlleHHH OT/e/IbHbIX M0I0KeHHUH ITPY HaBOZSILMX BOTIPOCAX IperiofaBare’is;
He/I0OCTAaTOYHOe BJIaJieHre JIMTePaTypoli, peKOMEeH/[0BaHHOU yueOHOM MporpaMMon;

OLieHKa «Hey/|0BIeTBOPHUTE/THHO» - HeTIPaBUJ/IbHbIE OTBETHI Ha OCHOBHBIE BOIIPOCHI, TPyOble OIIMOKH B OTBeTaX,
HeIOHMMaHUe CYLIHOCTH M3/1araeMbIX BOIIPOCOB; HEYyBepeHHbIe U HETOUHbIe OTBEThI Ha [OTIOJTHUTE/IbHbIE
BOTIPOCHI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bormpocs!
3 | 5 [Pasaen l.Tpepver 4 111 o0 0 3 10 1o
@3poruApora3sojuHaMUKH.
paszeny
Bormpocs!
3 5 Pazpnen 2. Pa3gen 2. OcHOBHBIE 10 4 7 0 2 6 12 o
MOHATHA U ONpe/ie/IeHus.
paszeny
Bormpocs!
3 5 Pa3zgen 3. YpaBHeHue 8 7 1 0 1 6 12 o
Hepa3pbIBHOCTH.
paszeny
Pa3pen 4. YpaBHeHHs |BH)KeHUS Bormpocsl
3 5 |upgeanbHOro rasa (ypaBHeHHUA 8 4 2 0 2 4 10 o
Jiinepa). paszeny
Bormpocsl
3 5 |Pa3gen 5. YpaBHeHMe 3Hepruu. 8 2 1 0 1 6 10 o
paszeny
Bormpocsl
3 5 Pazpgen 6. I3o3HTpONINUeckue 8 2 1 0 1 6 10 o
TeyeHHUs rasa.
paszeny
Bormpocsl
Paspgesn 7. 303HTpONIMUecKme 1o
35 AeI /. P 20 12| 3| 6 | 3 | 8 12 | pasgeny,
TeuyeHUs1 HeCKMMaeMoro rasa.
Otuer 1o
JIP
Pazpgen 8. 3osnTpOonnueckue OTueT Mo
3 5 |reueHMs CKMMaeMoro rasa 20 | 12 3 5 4 8 12 TP
(TeueHHs B COILIAX).
Bompocsl
Pazgen 9. Hen3zosnTponuueckue 1o
3|5 Ae 2. P 2|12 3| 6 3 | 10 12 | pasgeny,
TeyeHHUs1 CKMMaeMoro rasa.
Otuer no
JIP
Bcero 3a 5 cemecTp 108 | 51 | 17 17 17 57 100
Bcero o agucHMnInHe 108 | 51 17 17 17 57 100

17

31931




OneHouHble MaTepuaJbl o guciunaude ADPOT'MIPOI'A30JUHAMMUKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
Mamemamu4eckoz0 aHa/Au3d u Mooe/UpPO8aHUsl, Meopemu4ecKkoz20 U 3KCepumMeHma/abHo20 Ucc/1e008aHuUsl 8
npogeccuoHanbHoll dessmenabHOCMU

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

ITpu U3MepeHrH CKOpOCTH V TeueHHUs Bo3Ayxa B Tpybe quamerpom D=100 MM IMO/yUH/INA UUCTIEHHOE
3HaueHue 5 M/c. OTpe/ieITh PeXKUM TeUeHHs BO3/[yXa To Tpybe

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

MaccoBsIii pacxo/ rasa uepe3 ceueHre KaHasia 3To:

1. Macca rasa, rpoxogsiijasi uepe3 eMHMUL]Y TIJIOIIAAN CeueHus KaHasia

2. Macca ra3sa, poxo/siias uepe3 eJUHUL]Y TUIOIIA[N CeueHHs KaHasa 3a eAWHULY BpeMeHH
3. Macca rasa, Ipoxo/isias 3a eJUHUIY BpeMeHH uepe3 TI0Ma/b CeUeHUs KaHasla

4. Bec rasa, IPOXO/AIINIA Yepe3 eJUHULY TUIOLAI CeueHUst KaHaa

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

Ou3NYeCcKuii CMBICT BS3KOTO TPeHus B ra3ax. OObACHUTEL MOUEMY C POCTOM TeMTIepaTyphl BA3KOCTh
ra3oB yBeJIMUMBaeTCs?

IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBUE

YcTaHOBUTE COOTBETCTBHE MEXK/Ty TEPMUHOM (JIEBBIM CTOJIGEIT) C ero onpe/iesieHreM (MpaBbiid CTONOEIT)

1.
N3zosHTpOnMueckoe A. HeBsizkoe TeueHHe
TeyeHUe

2. N peanbHoe

b. N30TepMuueckoe TeueHve
TeueHue

3. Hecxxumaemoe

B. ApuabarHoe TeueHue
TeueHUe

I". TeueHre C HEM3MEHHOM MJIOTHOCTBIO
. HeBsi3koe 1 ajiabatHOe TeueHue

HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHE

YCTaHOBUTE COOTBETCTBHE MEXy TPUEMHHUKOM /IaB/eHUs (7IeBbId CTO/I0eIT) C ero (yHKIMOHAIOM
(mpaBbIii cTo/MOeI])

1. ITpuémHuK

TMuo A. VIsmepeHue CTaTU4eCKOro JJaBjIeHrs II0TOKa

2. IIpuémuKK
b. V3mepeHue NoJHOTO JjaB/ieHus IOTOKa

ITpanatisa

3. [TpuémMHUK

B. U3MmepeHue pa3HOCTH TOJTHOTO M CTAaTUUeCKOro /iaB/ieHui MOTOKa
IMuro-TIpanaTns

4. Tpybka

I'. I3mepeHue pa3HOCTH CTaTUYECKUX [laBJIEHUH B TIOTOKE
Bentypu

[. V3smepenue atMocdepHOro AaBiIeHus

Ne 6 IlpounTaiiTe TEKCT M YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

YcraHoBUTe TIOC/IeJ0BaTe/IEHOCTD AeHCTBUM MTPU U3MEPEeHHH aspoJuHaMUUeCKUX CHJT Ha Becax
[TpanaTns

1. Bec rpy30B paBeH a3poJjiHAMHUeCKOW Cuile
2. YpaBHOBECHUTH BeChl IIPU OTCYTCTBUH MOTOKA
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3. yCTaHOBUTB YTOJI aTakKu MOJIe/TU B a3pOJMHaMUUeCcKol Tpybe
4. BKJTFOUUTH a3POJMIHAMUUeCKYI0 TpyOy ¥ yCTaHOBUTL HEOOXOAWMYIO CKOPOCTh ITOTOKA
5. YpaBHOBeCHUTb BeChl IIPU HAJIMUWH TI0TOKA, A00aBIsist Wiin youpasi TPy3UKH C YalllKy BeCOB

6. YMHOXXUTb BeC IPy30B Ha TapMPOBOUHbIN K03(dULIMEHT BECOB
Ne 7 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh

YcTaHOBUTe 1T0C/IeZ0BaTeNbHOCTD A€MCTBHIN ITPY M3MepeHUH paclipefiesieHus JaBeHus 1o 00TekaeMon
TIOBEPXHOCTH KpbLTa C IoMolbio U-00pa3HOro MaHoMeTpa

1. TTepecunrars 110 hopmyrie AJist IprieMHUKa [IpaHATS JaBIeHe

2. CHATh 3HaYeHUs1 PA3HOCTH BBICOT B YPOBHSX XKUAKOCTU B MAHOMETDE

3. YCTaHOBUTH YTO/T aTaKy MOJIE/TH KPbIia B a3pPOJUHAMHUECKOU TpyOe

4. BKJTFOUUTH a3POJMHAMUUeCKYI0 Tpy0y ¥ yCTaHOBUTb HEOOXOAMMYIO CKOPOCTh ITOTOKA
5. Joxx[aTbCsl 0CTAHOBKM B JBUKEHWH YPOBHS XKUAKOCTU B MAHOMETPeE

6. Iameputh aTMochepHOe /jaBieHue B 1abopatopyun

Ne 8 TIpouuTaiiTe TeKCT, BbIOepUTE MPAaBUIBHBIN OTBET U 3alUIIMTE apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Hedopmariyis >KUJKOH YaCTULIBI 3TO:

1. u3MeHeHMe 00BEMA >KUIKOW YaCTHULIBI IO, IEMCTBUEM BHEIITHUX CHJT

2. u3MeHeHHe 00bEMa XKUKOW YaCTHILILI 11O IeCTBUEM BHYTPEHHUX CHUJT

3. U3MeHeHHe pa3MepOB KUAKOW YaCTHUI[bI KaK IO eCTBHEM BHYTPEHHUX, TaK U BHEIITHUX CHJI

4. nameHeHue (POPMBI U pa3MepOB JKUKON YaCTHULIBI TT0/] IeMCTBUEM BHEIITHUX CHJT

Ne 9 TIIpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Uucno Maxa noToKa B JJaHHOMW TOUKe 3TO:

1. oTHOIIIEHHe CKOPOCTH TI0TOKa B JaHHOM TOUKe K CKOPOCTU 3ByKa B 3aTOPMOKEHHOM ra3se
2.0THOLIIEHWe CKOPOCTH MOTOKA B JaHHOW TOYKe K MaKCMMaJ/IbHOM CKOPOCTHU TTOTOKa

3. OTHOILIEHHEe CKOPOCTH IOTOKA B JAHHOM TOUKe K CKOPOCTH 3ByKa B 5TOU K€ TOUKe

4. OTHOILIEHHE CKOPOCTH MOTOKA B JJAHHOM TOUKe K CKOPOCTH 3BYyKa IIPY HOPMa/IbHBIX TlapameTpax (1
atM, 00C)

Ne 10 ITpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI U 3alMIINTE apryMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD
OTBETOB

CKauoK yT/JIOTHEHUS 3TO - [I0BEPXHOCTb, Ha KOTOPOM:

1. Bce mapameTpbl TeueHUsI MEHSIFOTCSI CKaukoo0pa3Ho

2. TI0JTHast SHePTHsl TIOTOKAa MEeHsIeTCsT CKauKooOpasHo

3. MoJiHast SHeprust IOToKa MeHsIeTCs! [71aBHO

4. TIoNHOE AaBJieHHe TI0TOKa YMEeHbILaeTC sl CKauKooOpa3Ho

5. momHoe AdBJ/IeHHe TT0TOKa YBe/IMUMBAE€TCA CKa‘-IKOO6pa3HO

Ne 11 TTpouuTaiiTe TeKCT, BbIOepuTe MpaBUIbHBIE OTBETHI M 3alUILINTe apryMeHThI, 000CHOBBIBAIOILMEe BEIOOD
OTBETOB

C)xriMaeMoe TeueHue 3TO:

19



1. TeueHHE C HEU3MEHHOM MacCoOU
2. TeueHHUe C HeM3MeHHOM IJIOTHOCTRIO
3. TeueHHe C U3MEHSIIOLeNCs MJIOTHOCThI0

4. TeyeHHe C U3MEHSIOLUMCS] 00BEMOM

Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

I'mppoariHaMuYe CKUA OrPaHUYHBINA CJI0U 3TO:

1. obmacTeb TeueHWst BOM3U CTEHKH, T/ie CKOPOCTh MEHSIETCS OT JO3BYKOBO /10 3ByKOBOU
(KpUTHYECKOM)

2. 00J1aCTh TeueHus1 BOIU3U CT€HKHU, I'iIe CKODOCTb MEHAETCA OT HYJ/IA 40 CKOPOCTHU 3BYyKa

3. 0b/acTh TeueHus BO/IM3H CTE€HKU, I'1e CKOPOCTb MEHSAETCA OT HYJid 0 CKOPOCTHU CKOPOCTHU
HEBO3MYILI€EHHOI'O CTEeHKOM MOTOKa

4. obnacTh TeyeHUst BOM3H CTEHKH, I7le CKOPOCTb MEHSIeTCSI OT CKOPOCTH 3BYKa 10 CKOPOCTH CKOPOCTH
HEBO3MYIL|eHHOT'0 CTeHKOH [10TOKa

5. O6nacTh TeueHUst BOMM3M CTEHKH, T7Ie HEHY/IEBbIE IPaIneHThI CKOPOCTH TeUEHHUS

6. obmacTb TeueHus BOJIM3U CTEHKH, T/ie AeHCTBYIO CHJIBI BI3KOTO TPEHUS
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