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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)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A5 JUHAMUKA U YTIPABJIEHUE TTIOJIETOM
JIETATEJIBHBIX ATIITAPATOB
KrnoukoB Anekcanap BukrtopoBud, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel A5 TUHAMMKA U YIIPAB/IEHUE TITOJIETOM JIETATEJ/IBHBIX ATITTAPATOB

3aBenyromuii kadenpoii Tonmerun O.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBepytomumii kKadenpoit Tonmervx O.A., A.T.H., Tpod.




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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHON eI TelTbHOCTH

I1CK-2.3 — CriocobHOCTE K MPOBe|eHHI0 aHar3a JIeTHO-TeXHUYeCKUX xapakrepucTuk BITJIA

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-1

3HAHUA:

npuobpeTeHre CTYJIE€HTOM 3HAaHWKW B 007aCTW a’pora3ofiMHAMUKU: BSI3KME W HEBA3KWE TeuyeHus,
a’poiHaMUyeCcKre XapaKTepUCTUKU JIA, TeueHUs 1O COTL/IaM U KaHaJlaM, TeueHUsi CO CKauKaMU YTUJIOTHEeHUS];

YMeHus:

TeopeTUUeCcKue: OMNpese/siTh Pe)KUM JBIDKEHUS U BUbI COTIPOTUB/IEHUI pyc/a TIOTOKa B 3aBUCUMOCTU
OT peXkrMa JBV)KeHUsI; aHa/IM3UPOBaTh MPOLeCC TeueHUs /J0- U CBePX3BYKOBOT'O rasa;

- MpaKTUYeCKKe: PeliaTh 3a/jaul a3pora3ofrHaMUKY;

HABbIKU:

MOCTAHOBKMA M pellleHus] TpaKTUUeCKUX 3ajjau; MCIO0Ab30BaHUSI paCueTHBbIX 3aBUCHUMOCTeHN [Jjist
oripeiesieHus TlTapaMeTPOB MOKOSILEHCS U IBUKYILeNCs XKUIKOCTH; OTpe/ie/IsiTh CKOPOCTh TIOTOKa.
IICK-2.3

3HAHUA:

- mpuobpeTeHre CTYIeHTOM 3HaHUK B 00/1aCTH a3pOora3ofUHaAMUKH:

- a’3poIHAMHUUeCKHe XapaKTepUCTUKY JIA, TeueHUs 110 COTIaM U KaHaJlam;

YMeHus:

- TeOpeTUUeCKHe: aHaIM3UPOBATh MPOLIeCC TeYeHHs 10- U CBEPX3BYKOBOTO Ia3a;

- pellaTh 3a/jauM a’spora3ofuHaMUKY;

HaBbIKU:

- TIOCTAHOBKM W peIleHUs] TIPaKTHUeCKUX 3afiad; WCII0/b30BAHUSI DPACUETHBIX 3aBUCUMOCTEH /s
oTIpe/ie/IeHus TTapaMeTPOB TIOKOSIIENCS U IBIDKYIIENCS KUKOCTH;

- peliaTth 3a/laur a3poryu/ipora3oJuHaMUKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunia ADPOTA3OAVUHAMMKA siBnisieTcs AUCIUTIIMHON 00s3aTe/TIbHOM YyacTH 0y1oka 1
[IpOrpaMMsl IIOATOTOBKY 10 HaripasieHuto 24.05.06 Cucmembl ynpasneHus 1emameibHbIMU annapamamul.

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

Copep>kaHue JUCITUTUIMHEI SIB/ISIETCS OCHOBOM A1 0cBoeHMs auciuiuind: AAPOAMHAMMKA.
[TpenBapuTe/bHBIE KOMITETEHITNH, COPMUPOBAHHbBIE ¥ 00YUArOIerocs /0 Hauaia W3y4eHus AUCIUTUTAHBL:
¢ OIIK-1 — CnocobeH IPUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIe 3HAHWsI, METO/IbI

MaTeMaTU4YeCKOIr'o aHa/IM3d U MOZIe/IMPOBAHNA, TeOPeTHYeCKOT'0 U SKCIIepUMEHTA/IbHOI'0 NUCC/ieJOBaHUA
AJi DELIEeHN MHXXE€HEPHbBIX 3aJa4 HpOCl)ECCHOHaHLHOﬁ AedaTe/IbHOCTH



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuyun

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

TICK-2.3

Paspen 1. IIpegmer asporasoguHamMuku. 1.1. Aspora3oarHamMuKa Kak
pas/iesl MexaHUKH. 3a/lauy, pelaemble a3pora3ofiMHaMUKON. 1.2. Pasaesnbl
a3poraso/jHaMHUKH.

o

Pa3gen 2. OcHOBHBIe OHATHA U onpejeneHus. 2.1. ITousTue
CcrIoiHOM cpefpl. 2.2. TTonsiTHe nerkopedopmupyemoii (Tekyueit) cpefibl.
Cx U HeCK cpeza. 2.3. TTonsTHe XN/KON YaCTULIBI U
CKOPOCTH XKU/KOH yacTulibl. 2.4. TepMoJHaMUYeCKre napamMeTpbl ra3oB
1 napoB. CoBepliieHHbIe rasbl. 2.5. BA3KOCTb U TemI0npoBOJHOCTb Ia30B.
2.6. HeBsi3K1ie 1 HETEI/IONPOBOAHBIE (M309HTPOMNNUECKHe) TeueHHs. 2.7.
BHyTpeHHss SHeprus ¥ SHTa/bIUS ra30BbIX OTOKOB.

14

12

12

Paspen 3. YpaBHeHHe HepaspbhIBHOCTH. 3.1. ®opMymupoBKa 3aKoHa
COXpaHeHHsl MacChl XU/KOH YacTHLBI. 3.2. [IBepreHLyst CKOPOCTH —
CKOpoCTh 06beMHOH AedhopMarivu XKuKoi yactuupl. 3.3. Kpurepuii
CKMMaeMOCTH ¥ HeC)KMMaeMOCTH TI0TOKa.

19

16

12

12

Paspen 4. YpaBHeHMs JBH)KeHHUs U/iea/IbHOTO rasa (ypaBHeHHUs
iinepa). 4.1. Cusbl BA3Koro Tpenust. ['nnoresa Hpr0TOHA 0 BA3KKX
HarpsDKeHUsIX. YCoBHe mpeHeOpeXkeHHst BASKUMU cunamMu. HeBsiskuid
(MeanbHelit) ras. 4.2. Bropoii 3akoH HeroTOHa /i/151 IBM)KEHUs! H/lealbHOTO
rasa B rpaBUTALIMOHHOM No/le — ypaBHeHUs Oiinepa. HauanbHble 1
rpaHuuHble ycaoBus. 4.3. Iokosiijascst Tshkesiast )KUJKOCTb — ypaBHeHHe
T'UZIPOCTaTHKY (Kak pellleHue ypaBHeHUs Jiinepa). 4.4. ITokosuiics
CKMMaeMbIi ra3 B rpaBUTALMOHHOM I10JIe — ypaBHeHHe arMocdepbl (Kak
pellieHre ypaBHeHust Oisiepa).

14

15

15

Paspen 5. YpapHeHue 5Hepruu. IIoHsATHe IMHAM U CTPYHKM TOKa.
TTonHast 5Heprusi ABIKYLIErocs rasa. 3akoH SHepruu Jist CTPyHKH TOKa.
Cryuaii 1309HTPOINIUECKOr0 TedeHUs: — ypaBHeHue bepHym. 1.

11

10

10

Paspaen 6. M303HTpONMUecKHe TeueHHs rasa. Cucrema ypaBHeHU
JIBIDKEHMS] U309HTPOIIUECKOro TedeHHs COBepIieHHOro rasa. CKopocTsb
3ByKa. []0- 1 cBepX3BYKOBbIe TeueHus. Uncio Maxa. I"a3opuHamuyeckre
dyHKIMM.

11

10

10

Paspen 7. I303HTpONMUYecKHe TedeHHs] HeCOKMMaeMoro rasa. 7.1.
VI3mMepeHust [jaB/ieHHi B IOTOKE C MOMOLLb0 IPUEMHHKOB JlaB/IeHHs!
(ITuro, ITuro-Ilpanarns, [lpanatis, Bentypu). 7.2. O6TekaHue OTOKOM
TBEPABIX TeJl. ABPOAI/IHaMI/I‘-lECKI/IE CUJIbI U XapaKTepUCTHUKU. L[eHTp
JlaB/IeHys! Tefa. YCTOMUMBOCTb JleTaTe/IbHOTO arrapara. 7.3.
Bo03HMKHOBEHHE TIO//bEMHOM CHJIbL, CUJIbI I060BOrO COMPOTHUB/IEHUS 1
MOMEHTA TaHTr'a)ka Ha NpruMepax 0CeCUMMMEeTPHUYHOI0 Tesia U HpOClJI/lJ'lH
Kpbl/a.

23

15

11

11

Paspen 8. 303HTpONMUYECKHE T oK o rasa (T B
conuiax). V303HTporn1yeckye TeueHHs C)KMMaeMoro rasa (TedeHus B
comniax). TeueHre B KaHa/aX nepeMeHHOro cevyenusi. Corna u
nuddysopsr. Coruto JlaBasst. PexxumMbl ucTeueHust u3 corvia. Kputnueckoe
HcTevyeHMe U3 coruia. Kpurnueckue napamerpsl TeueHus. PacxozHast
¢dyskups coria. CrerneHb HepaCUeTHOCTH CTPYH. PacueT rnapameTpoB
TeueHust B corie JIaasisi C OMOLLbIO ra30MHaMUUeCKUX GyHKLMI 15
O7IHOMEPHOT'0 TeueHHsl U ByMepHOro TeueHust (Moze/b Chepruyeckoro
WCTOYHMKA). TSra COIIa. YCI0BUS MaKCMMyMa M MUHMMYyMa TATH.

24

16

10

10

Paspen 9. HenzosHTponuyecKue TedeHHsI CKHMaeMoro rasa. Bsiskue
TeronpoBozHele TeueHus. Yucio PeitHonb/ca. JlamuHapHOe 1
TypOysieHTHOE TeueHust. [ToHsTHe BSI3KOrO MOrPaHUYHOrO CJ1osi. TeueHust
CO CKauKaMH yIJIOTHeHHsl. Bo3HUKHOBeHHe cKaukoB. ITpsiMoi 1 Kocoit
ckauku. COOTHOLLIEHHe NTapaMeTPOB Ha CKaukax. AZnabara PoHKuHa-
TtoroHuo. ViamepeHus JaBeHuii Tpy6koii [Turo-ITpaHaTs B
CBEPX3BYKOBOM IIOTOKe.

23

15

10

10

Bcero 3a 5 cemecTp

144

68

17

17

34

76

100

100

Bcero o AMCHMIUIHHE

144

68

17

17

34

76

100

100

3.2. AyAuTOpHBII NPAKTUKYM

Homep u
HavMeHOBaHue
paspgena
AUCLHIIHHBI

Tema MNPAKTHYECKOr'o 3aHATUA

Oo0neMm,

aya.
4yacos

Pazgen 2. OcHOBHBIE
TIOHATUS U
oTipeie/IeHusI.

6

INoHsATHE «TOUKM» MPOCTPAHCTBA CILIOLIHOM cpefibl. Kputepuii
crioHocty — urcno Kayacena (Kn). KomruecTBeHHBIE
XapaKTepUCTUKH JIMHeHHON U 00beMHOM fedopmariyii. CKOpPOCThb
JIMHEHHOM U 00beMHOH JleopMarivi. 3aBUCUMOCTb CKOPOCTH

nedopMany OT BO3HUKAIOIIMX B Cpejie HarpsbkeHni. CoBepILeHHbIN
ra3. YpaBHenue Knaiinepona. Kosgduiment si3koctu. ['nnotesa
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Herotona. KoaddurmenT TeronpoBogHocTu. 3akoH Pypoe.

Ternoémkocts razos Cp u CV. OHTponusa. BHyTpeHHss 5Heprus u

sHTanbnus. V303HTponMyecKoe TeueHue.

3aKOH COXpaHEeHUs SHepPTrUu JJisl )KUAKON YacTULbl. VICTOUHUKY 1
Pa3zpen 3. YpaBHeHue .

2 CTOKU Macchl. [TuBepreHius ckopoctu. @UsnuecKuil CMbIC/I 2

Hepas3pbIBHOCTH.
«TIPSIMBIX» TIPOU3BOIHBIX CKOPOCTH.
Bropoii 3akoH HbloTOHA [/151 ABUKYILENCS B TPaBUTALIMOHHOM I10J1e
Pazpnen 4. YpaBHeHus poxt AJIA ABIDKYIY p H
BYOKOHIS >KUJKOW YaCTULIBI B OTCYTCTBUE BSI3KOTO TpeHuUs. ['pajjueHT faBieHus!.
3 ﬁ PAUILHOLO [a3a HauanbHble 1 rpaHnyHble yciioBus. Ciayvaid OKOALENCS TSKeI0u 4
A N JKUJKOCTU. YpaBHeHUe ruzipoctatiku. Ciyuaii TIoKosiIiero rasa.
(YpaBHeHus Ditnepa).
YpaBHeHHe aTMOChepHI.
Crpyiika Toka. [TosHast sHeprusi MoToKa. YpaBHeHUe SHepruu.
4 Pa3zpen 5. YpaBHeHue |M303HTponMUecKoe CTalMOHApHOEe TeueHue. YpaBHeHue bepHysinu B 7
SHEepruMu. o011em BUfie U [/l HeCKMMAeMOoT0 ¥ CKUMaeMOT0 TeUeHHH.
MaxkcuManbHasi CKOpOCTb TTOTOKaA.
Marbie BO3MYIL[eHUS YTIPYTroii cpedbl (3ByK) U CKOPOCTh 3BYyKa.
Pazpen 6. 3BykoBoe AapyeHve. Yucio Maxa. Cuctema ypaBHeHUM Jj1st

5 |303HTpOonuyeckre |M303HTPOMUYECKOrO CXKMMAEMOro CTAaljMOHAPHOIO TeUeHUs 2

TeyeHus rasa. COBepIIIeHHOTO ra3a. ['azoanHamuueckue ¢yHKuu. Kputrueckoe
TeueHUe U KPUTUUeCKUe IapaMeTphbl TeUeHUsl.
Pazpen 7. [MpuemHuky (Tpyoku) AaBnenus: [Turo, ITpanatns, TTuto-TTpaHaTis.

6 N3o3uTpornmueckue | TpyOka BeHTypH. PacueT MOTHOTO W CTaTUYeCKOTO JIABJIEHUH MOTOKA 6
TeUeHUst 10 U3MePeHUsIM NIPUEMHUKOB JiaB/ieHus. A3poIHaMUyeCcKre CUIbI,
HEeC)KMMaeMoro rasa. |MOMEHThI U Ko3(p@UiieHThI. YcToHuuBOCTS JIA.

Pazpen 8.

Corno JlaBasis. PexxuMbl ucteueHusi. PacueT rmapamMeTpoB TeueHUs B
N3o3HTpONIMUECKre

corute JlaBasns (ogHOMEpPHOe TeueHHe). Pacuer rapamMeTpoB TeueHUs B

7  |TeueHUs CKUMaeMOro 8

rasa (TedeHust B corute JlaBassi (qBymepHOe TeueHue). Pacxof rasa uepes coruio.
HepacueTtHoCThb cTpyu. PeakTuBHas cuia (Tsra) cora.
Comiax).
Paszern 9 Bs3rocTh. Uncno Pelinosnbaca. JlamuHapHOe U TypOy/IeHTHOE TeUeHUsl.
A ’ [MorpanuuneIii cyioit. Ckauok yriioTHeHUs1. COOTHOIIIEHe TapaMeTpOB
HewnsosnTponnueckue

8 Ha ckauke. Azvabara PsnkuHa-Tforonro. Pacuer mojHoro u 6
TeyeHUs CKUMaeMoro o
rasa CTaTUUeCKOro [JaB/IeHUH CBEPX3BYKOBOIO ITOTOKA M0 U3MepeHUSIM

) TpyOKo#i TTuto-IIpanaTis. [ToTepsi MOMHOTO JAB/EHUS HA CKAauKe
Bcero 3a 5 cemectp 34
3.3. JTabopaTopHbIii NPAKTUKYM
O0neMm,
Ne Homep u HaniMeHOBaHHe pa3jesa
TeMa /1a00pPaTOPHOro NPaKTHKyMa aya.
n/n JUCIMILTAHBI
4acoB
1 OrnipesiesieHNe a3pOAUHAMUYECKUX XapaKTePUCTUK 3
Mpo@uis 10 pacTipe/ie/IeHHI0 JaBIeHuUs
Pazpen 7. I303HTpONMUeCKre TeYeHUs I/Ip ¢ PAcTIpeA 4
HeCKIMAeMOro Ta3a. cciejoBaHUe a3pOAUHAMUYeCKUX

2 XapaKTepUCTUK OTepeHHOro TeJia Ha 3

a’poIMHaMHUYeCKUX Becax

3 |Pa3gmen 8. M3o3HTpOnUueckue TedeHus |Teuenus rasa o coruty JlaBas. 3

4  |oKUMaeMoro rasa (TeueHus B COMUIax). |McTedeHMs ra3a U3 COCy/la KOHEUHOro oObeMa. 2

5 CKauKH yTIJIOTHEHHSI B CBEPX3BYKOBOM 3
Pazpen 9. HenzosHTponuyeckue TiepepaciiMpeHHOM CTpye.

6 TeUeHUsI CKUMaeMOro rasa. HarekaHnue cBepx3BYKOBOM CTpyU Ha Tperpajy 3

KOHEUHBIX pa3MepoB.
Bcero 3a 5 cemectp 17
3.4. CamocrosTenbHas padora crygenra (CPC)
Ne Homep 1 HaMeHOBaHHe Oo0nemMm,
CopepkaHue yueOHOro 3aJaHus
n/n pasjesa JUCHUIIUHBI 4acoB

1 |Pa3pen 1. IIpegmer IToBTOpEHME U OCMBIC/IEHHUE CBEJIeHUI 0 METOZIaX pa3zeieHus 4

a’pora3oHaMUKH. MeXaHWKH (Kak pa3zena (Gr3vKu) Ha TIoZpasziesibl, O TIpeiMeTe
Y 33Jjauax, pellaeMbIX a3pora3ofMHaMUKOM.
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[ToproroBka K nNpakTU4YeCKUM 3aHATHUSM 4
Pasgen 2. OcHOBHBIE —
3 |momsTHs M onpejjenens. N3yuenue Npe/lyCMOTPEHHBIX [POrPaMMOH AMAAKTHYeCKNX 4
e/IMHULL TI0 peKOMeH/lyeMOU JiuTeparype.
4  |Paspen 3. Ypasnenne N3yuenue Mpe/lyCMOTPeHHbIX MpPOrpaMMON AUJaKTUYeCKUX 10
HepPA3DHIBHOCTIL, e/IMHULI 110 peKOMeH/lyeMOU JiuTeparype.
5 ITogroroBKa K NpakTAYeCKUM 3aHSATHUSIM 6
6 Pa3pen 4. YpaBHeHus N3yuenue rpefyCMOTpPeHHBIX IPOrpaMMOi AHjaKTHUe CKUX 4
JBWKEHUs WeanbHOro rasa |eJMHUL] 10 peKOMeH/lyeMol JiuTeparype.
7  |(ypaBHeHus Dinepa). TToArOTOBKA K MPAKTUUYECKUM 3aHATHAM 4
8  |Paszen 5. Ypauenue N3yuenue Mpe/lyCMOTPeHHbIX MPOrpaMMOM AUaKTUYeCKUX 4
- e/IMHULL 110 peKOMeH/lyeMOU JiuTeparype.
9 IToaroroBka K IpakThye CKUM 3aHATHSIM. 4
10 |Pa3gen 6. IMoaroToBKa K TpakTU4YeCKUM U J1ab0PaTOPHBIM 3aHSATHSIM. 4
11 W303HTpONMYECKIE TeUeHNs! |M3yueHue NpeyCMOTPEHHBIX MPOrPaMMON JUIAKTHUe CKUX 4
rasa. e/IMHUL] T10 peKOMeHJyeMoM JIuTepaType.
VI309HTPOITHYE CKIE TeUeHHsI -
13 |Heoxumaemoro rasa. TToAroToBKa K MpaKTHUECKUM U J1Tab0paTOpHBIM 4
3ansATHsAM. OopmiieHre OTUeTOB AJist 3aUThI JIP
14 Pazpen 8. N3yuenue Mpe/lyCMOTPeHHbIX MpPOrpaMMOK AUJaKTUYeCKUX 4
V303HTpOIMUeCcKHe TeueHHsl |e4UHMUL] TI0 PeKOMeH/yeMOoil iuTeparype.
15 CKUMaeMoro rasa (TeueHusi B|[ToAroToBKa K MpakTUYeCKUM U 1abopaTopHbIM 4
corax). 3aaITHSIM. OopMIIeHe OTYETOB IS 3al[UuThl JIP
16 [Pasaens. e o porowesyyeot mteparyper |4
HeusosnTponuueckue :
17  |revenus oxumaemoro rasa. IMToaroToBKa K npakTHUeCKUM U 1ab0paTopHBIM 4
3aHsaTUSIM. OopmiieHre OTYeTOB Zist 3al[uThl JIP
Bcero 3a 5 cemectp 76
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12| 3 |4/5/ 6 7 8 9/10 1n 12 13/14(15| 16 17
5 BP31 AOP| Otu. mo JIP | BP31 | |AP|BP3[,| Otu. no JIP OP| Bormp. Ok3
YcnoBHble 0003HaueHUS:
o [IP — auarHOCTHUECKasi paboTa;
e BP3/I — Bomipockl 10 pasgeny;
e Ortu. 1o JIP — otuer o JIP;
e Bomnp. 3K3 — BONPOCHI K IK3aMEHY.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnemyromux dhopMax:
JIMarHOCTUYeCKasi pabora;
BOTIPOCHI TI0 pa3fieny;
otuet 110 JIP;

BOTIPOCHI K 3K3aMeHY.

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS 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. 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 TIOJITOTOBKU 10 HanparieHuto 24.05.06 Cucmembl ynpasneHusi semameabHbIMU annapamamu.
HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A5 JUHAMUKA U YTIPABJIEHUE ITOJIETOM JIETATEJIBHBIX ATIITAPATOB.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
OIIK-1 crocoOHOCTb TpPUMEHSTh  eCTeCTBeHHOHAyuHble U OOIeMH)KeHepHble  3HAHUS, MeETOJbI
MaTeMaTHyecKoro aHajau3a U MOJe/MpOBaHUs, TeOPeTUUeCKOro U SKCIepUMeHTabHOr0 HCC/AeoBaHUs ISt
pelLeHus] MH)KeHepHbIX 3a7au MpodeCcCrOHANMbHOM 1esiTe/IbHOCTY;
[ICK-2.3 CriocoOHOCTb K MPOBEAEHHIO aHa/IN3a JIeTHO-TEXHUUEeCKUX XapakTepucThk BIT/IA.

ConepkaHre [UCIWIUIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBSi3aHHBIX C WM3y4YeHHEM Tra30AuHaMHUueCKUX
TPOL[eCCOB, COTIPOBOXKAAIONIMX (DYHKIIMOHUPOBAHUe JieTaTe/IbHbIX amnmapatoB (JIA) Ha Bcex 3Tamax /BWKeHUsl.
W3nararorcss ocobeHHOCTH (QU3NUECKUX Mojefield, MPUMeHsSIeMbIX [IJI1 OMUCAHUs Ta30BbIX TeueHWM, CBSI3b
MeXy (pu3nuecKoil MOAeJIbIO sIBJIeHHsI U MaTeMaTHueCcKol Mo/ie/iblo, MeTO/bl pacueTa mapaMeTpOB TeueHUs U
a’pOJMHAMUUECKMX XapaKTepUCTHK JIA, a TakXe MeTO/bl U TEXHUKA SKCIIEPUMEHTA/IbHBIX HCC/IeA0BaHUNA B
a’poru/ipora3oZMHaMuKe.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI TIO pa3fieny;
e otuet 1o JIP;
e BOMPOCHI K 3K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3aHsiTvs (34 4.), 1abopaTopHsbli MpakTukym (17
4.), caMoCTosITe/IbHasl paboTa cTyzaeHTa (76 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 JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

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

HaumeHoBaHue pPadoThI Pexkomenjiyemas iuTeparypa 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 M. I'. Mowucees, FO. M. LIupkyHOB. . OCHOBBI
MeTOoZax pa3zeieHus] MeXaHUKH (Kak asporaszoguHamuku: CI16.BI'TY "BOEHMEX"
pa3zena (GU3MKW) Ha TIoApasfenbl, O uM. [1. ®. Ycrunosa, 2006 (1.1) 4
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 pasgeny 1 4
Paspen 2. OcHOBHBIE IOHATHSA U ONIpe/ie/IeHH .
[ToaroroBka K NpakThyeCKUM 3aHATUAM M. . Motcees, O. M. TTupKyHOB. . OCHOBbI 4
M3yuerue PeAy CMOTPEHHEIX asporasozuHamuku: CI16.BI'TY "BOEHMEX"
MPOrpamMMOi JHAAKTHYECKHX e/IMHUL] 10 um. 1. ®. Yerurosa, 2006 (2.1) 4
peKoMeHAyeMOU JTuTeparype.
Wtoro mno pa3aeny 2 8
Pazpgen 3. YpaBHeHHe Hepa3pbIBHOCTH.
N3yueHnue npesyCMOTpEHHBIX
npgrpaMMoi’Il) Ai};al{mﬂecmx e IMHHI] 110 M. T'. Moucees, FO. M. LlupkyHOB. . OCHOBBI 10
o asporazoguHamuku: CI16.BI'TY "BOEHMEX"
PeKOVIEHAYCMOH JTEPATYDe. . 1. d. Yerurosa, 2006 (1.3-1.4)
[ToaroroBka K rpakThyeCKUM 3aHATHUSAM 6
Wroro no pasgeny 3 16
Pa3pen 4. YpaBHeHHs ABI)KeHUsA Hiea/IbHOTO ra3a (ypaBHeHHs Jiiepa).
W3yuenue i MOTPEHHBIX
H;ZF;MISIOIE e,aﬁl};caxguzeecxnx e [IMHHI] 110 M. T'. Moucees, FO. M. LlupkyHoB. . OCHOBBI 4
o asporasoguHamuku: CIT6.BI'TY "BOEHMEX"
DEKOVEHAYEMOH JTEPATyDPe. uM. 1. ®. YcrunHosa, 2006 (2.1)
[ToaroToBKa K NpakTA4YeCKUM 3aHSTUSM 4
Wroro no pasgeny 4 8
Pa3gen 5. YpaBHeHMe JHeprum.
A.T.Tony6es, A. C. Enuxun A.C., B. T. Kanyrun.
Vsyuenne TIpEAYCMOTPEHHBIX . Aspopunamuka: M.: N3g-so MI'TY um. H. 3.
MpOrpaMMOoi MJAKTHYECKHX eMHHL 10 Baymana, 2017 (2.1) 4
PEKOMEH/lyEMOM JINTEPATYPE. M. T. Mowucees, FO. M. LIupkyHOB. . OCHOBbI
asporaszogunamuku: CI16.BI'TY "BOEHMEX"
HOAFOTOBKEI K IIPaKTH4Y€CKHM 3aHATUAM. UM. ,Z[ ®. YcruHoBa, 2006 (2_2)
Wrtoro no pasgeny 5
12 26252



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" 4
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. 4
PEKOMEH/TyEMOMH JIUTEPATYPE. [. ®. YctuHosa, 2013 (2.1)
Urtoro no pasgeny 6 8
Pa3pen 7. I303HTpOnMYecKHe TeyeHUs HeCKUMaeMoro rasa.
N3yuenue rpesycMOTpeHHBIX
TporpamMmoit AMZIAKTHUECKUX eUHHL] 10 M. . Mowcees, FO. M. [TupKyHOB. . OCHOBbI 4
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 8
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 ; 4
PEKOMEHAYEMOH JITEPATYPe. BI'TY "BOEHMEX" um. [I. ®. YcTHHOB.
AsporazoguHamuka. U. 2 OnucaHue
naboparopHseix pabot: BI'TY "BOEHMEX" mm.
. ®@. YctuHosa, 2009 (35-53c¢)
[ToproroBka K NpakTUYeCKUM U I A Aximos. B. A. 3a3umko - BLTY
naboparopHbiM 3aHATHSIM. OdopMieHre '.'BOEHMEX’" I/iM .ﬂ ® YCTI:IHOBa 4
OTHETOB /151 AT TP Asporasoausamuka: BITY "BOEHMEX" uwm. /I,
@. YcruHoBa, 2014 (2)
Wroro no pa3geny 8 8
Paspen 9. Hen3zosHTponu4yeckue TeyeHUs1 CKMMAaeMoro rasa.
I'. A. Akumos, B. A. 3a3umko, M. I'. Moucees ;
Vsyyerue MpejyCMOTPEHHbIX BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa
IporpaMmMou ,[[I:I',Z[aKTI/ILIECKI/IX eJVHHL] 110 A5DOrasouHAMAKA q 2 Ol.'[I/ICElHI/Ie ) 4
PEKOMERAyeMon JMTepatype. naboparopHbix pabot: BI'TY "BOEHMEX" um.
ITogroTroBKa K NpakTUYeCKUM U A. @. Yerunosa, 2009 (77-98¢)

7 P M. T'. Moucees, FO. M. LlupkyHoB. . OCHOBBI
N1abOpaTopHLIM 3aHATIsM. OhopMeHe asporaszoguHamuku: CI16.BI'TY "BOEHMEX" 4
OTHETOB /U5 3aLTeI JTP um. [T, ®. Yetunosa, 2006 (4.1-4.4)

Wroro no pa3geny 9 8
13 26252




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 otueT 1o JIP;

e BOIPOCHI K 3K3aMeHY;

* JK3aMeH.

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.

JK3aMeH

Ionyck K 9K3aMeHy CTaBUTCS TPH C/laue BCeX J1abopaTopHBIX PaboT, pe[yCMOTPEHHBIX MPOrPaMMOi
JVCLUTUIVHBIL.
OK3aMeH MpPOoBOAUTCS B (popMe YCTHBIX OTBETOB Ha 2 TeOpeTHUeCKUX BOTIPOCA, MepeyeHb KOTOPhIX
npezacraseH B Y MK nucuunianHel.
[To uToram OTBETOB Ha BOMPOCHI, MPETIO/IaBaTe b BHICTAB/ISET OLEHKY. [1J1s1 OLIeHKH 3HAHWM MOXKET OBbITh 3a/jaH
JIOTIOJTHUTE/TLHBIN BOTTPOC.
711 oLIeHKY 3HaHWI CTY[eHTOB IPU MOJyUeHUH UMU aKaZileMUueCKO# OL[eHKU T10 JUCLIUTIIMHE B paMKax
9K3aMeHa MCII0JIb3YIOTCS C/IeYOLIe KpUTEPUU:
Or1eHKa «OTJIMUHO» - TTyOOKKe UCUepITLIBAIOIIYe 3HaHUS U TBOPUECKHE CTIOCOOHOCTU B IIOHUMAHUH,
W3/I0’KeHWH U UCTTIO/h30BaHUN yueOHO-TTPOrpaMMHOT0 MaTepuasia; yMeHre CBOOOJHO peliaTh MPaKTHUe CKUe
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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;
O1jeHKa «XOpOI1I0» - TBep/ble U JOCTAaTOUYHO I0J/IHbIe 3HAHUS BCEro MPOrpaMMHOI0 MaTepuasa, IpaBUIbHOe
[IOHMMaHue CyIIHOCTH U B3aUMOCBSI3M pacCMaTpyBaeMbIX [1POLIECCOB U sIB/IEHUH; N0C/Ie[j0BaTe/IbHble,
TpaBU/IbHBIE, KOHKPETHbIE OTBETHI Ha MOCTaB/IeHHbIE BOIPOCHI ITPY CBOOOIHOM YCTPaHeHHH 3aMevyaHUi 110
OT/IeNTbHBIM BOTIPOCAM; /JOCTAaTOYHOE B/IaJieHHe JIMTePaTypoli, peKOMEeH [0BaHHOM yueOHOMH MporpaMMon;
OrleHKa «y/|0B/IeTBOPUTE/ILHO» - TBEPAbIe 3HAHUS ¥ TIOHMMaHHe OCHOBHOTO TIPOrPaMMHOT0 MaTepyana;
NpaBU/IbHBIE, 6e3 rPyObIX OLIMOOK OTBETHI Ha MOCTABI€HHBIE BOTIPOCHI IIPY YCTPaHEHUU HETOUHOCTEH U
HeCyIleCTBeHHBIX OLIMOO0K B OCBeIlleHUH OT/Ie/TbHBIX TI0JI0XKEeHUM TIPY HaBOASIIMX BOTPOCAaX MperoaBare/is;
He/I0OCTaTOYHOe BjlaJieHre JIMTepaTypol, peKOMeH/[0BaHHOM yueOHOM MporpaMMon;

OLieHKa «Hey/|0BIeTBOPUTE/IBHO» - HETPaBUJ/IbHbIE OTBETHI HA OCHOBHBIE BOIIPOCHI, IPy0Oble OIIMOKY B OTBeTaX,
HerloHMMaHUe CyLHOCTU U3/1araeMbIX BOIIPOCOB; HEYBepPeHHbIE U HETOUHbIE OTBETHI Ha JI0MIOJHUTE/IbHbIE
BOTIPOCBHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bormpocs!
Paspen L. Ipepmer 5 1|1, 01| 0| 4 10|10 mno
a’pora3oMHaMHUKH.
paszeny
Bormpocs!
Pazpnen 2. OCHOBHBIE IOHATHSA 14 6 2 0 4 8 12 12 o
M onpeje/ieHus.
paszeny
Bormpocs!
Pa3zpgen 3. YpaBHeHue 19 3 1 0 7 16 2 1 o
Hepa3pbIBHOCTH.
paszeny
Paspen 4. YpaBHeHnus Bormpocsl
JABIDKeHHsI U/iea/IbHOT0 rasa 14 6 2 0 4 8 15 | 15 o
(ypaBHeHus Jiisiepa). paszeny
Bormpocsl
Paszpgen 5. YpaBHenue sHeprum. | 11 3 1 0 2 8 10 | 10 o
paszeny
Bormpocs!
Pa3zpgen 6. I303HTpONINUecKue 1 3 1 0 7 8 10 | 10 o
TeuyeHHs rasa.
paszeny
Bormpocsl
Pa3pen 7. I303HTpONUYecKue 1o
AT 7 P 23| 15| 3| 6 6 8 | 11 | 11 |pasgeny,
TeuyeHUs1 HeCKMMaeMoro rasa.
Otuet o
JIP
Bormpocsl
Pazpgen 8. 3o3HTpONInueckue o
TeueHUsi CKMMaeMoro ra3a 24 | 16 3 5 8 8 10 | 10 |paspeny,
(TedeHUsI B COILIAX). Otuet 1o
JIP
Bomnpocei
o
Paszpen 9 PASACILY,
) Otuet 1o
Heun3zosnrponuueckue Teyenus | 23 | 15 3 6 6 8 10 | 10 P
CKUMaeMoro rasa. ’
Bompocei
K
9K3aMeHy
Bcero 3a 5 cemectp 144 | 68 | 17 17 34 76 | 100 | 100
Bcero no gucuuinHe 144 | 68 17 17 34 76 100 | 100
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Kputepuu oneHuBaHus

OIIK-1
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 11

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimoz2o muna:

3anuirTe ypaBHeHHe COXpaHeHUsl KOJIMUeCTBa ABIDKeHUs B MHTerpaibHON opMe
3anuirTe ypaBHeHHe COXpaHeHUsI MacChl B UHTerpaibHOU hopme

Om Kakux napamempos oKpycaioujeli cpeObl 3aeucum msiea pakemHo20 dguzamess?
Ha ckauke ynaomHeHusi COXpaHsomesi NOCMOSIHHbIMU

Kak onpedenumb MakcumanabHO 803MOJCHbIU Y201 NOBOPOMA NOMOKA € 3a0aHHbIM uuciom Maxa
(M1) 6 meuenuu Ilpavomas-Matiepa?

Kak uameHumcs ckopocmb Ha cpese conaa, ecau 0de/neHue 8 Kamepe 0guzamessi NOCMOSIHHO, d
memnepamypda 8 kamepe oguzamessi ygeauuumcsi 8 08d pasa?

Kak usmenumcs ckopocmb Ha cpe3se conia, ecau 0agneHue 8 Kamepe 0guzamesns yeeaudumcs 8
0ea pasa, a memnepamypa e Kamepe dguzamesisi 0CMaHemMcsi NOCMOSIHHOU ?

Kak usameHsiemcss msiza pakemHo2o 0gueamessi C ygeaudeHueM 8bICOMbl nosema?

Makcumym cunbl msieu 0ocmueaemcsi Ha pacuemHom pedxcume ucmeueHus. Kak ciedyem mensimb
naowadb conaa Ha ebixode Fa 07151 coxpaHeHusl pacyemHo20 pexcuma ¢ yMeHbUeHUem
HApy®CcHO20 0aes/neHust (Hanpumep, € ygeauueHuem ebicombl)?

Kakue ycnoeus 05 uucna Maxa Ma u dasneHusi Pa peaausytomcs 8 8bIXOOHOM CeyeHuuU
omeepcmusi npu ucmeueHuu 2aza u3 6a110Ha Ha OOKPUMUUECKOM pexcume ucmeueHus?

( a - 8bIx0OHOe ceueHue omeepcmusi, H - OKpydicarowasi cpeod )

Kaxkue ycnosus dns uucna Maxa Ma u daenexusi Pa peanuzytomcs 8 8bIXOOHOM CeyeHUU
omeepcmust npu UcmeyeHuu 2a3d u3 6a110HA HA C8EPXKPUMUUECKOM pecume UcmeyeHus ?

( a - 8bIx0OHOe ceyeHue omeepcmusi, H - OKpyxcaiowas cpeod )
Bonpocbl 3akpbimoeo muna:
Hecacumaemblil 2a3 - 5mo 2a3 y KOmopozo:

p=const
. T=const
. P=const
. Po=const

. M=const
Koeda mpaekmopuu u auHuu moka coenadaiom?

. Bcezoa coenadaiom

. Hukoz2da He coenadaiom

. Bcezda coenadaiom 8 ycmaHogueweMcs pexcume

. Bcezda coenadaiom 8 HeyCmMaHOBUBUIEMCSl pexcume

. Bcezda coenadarom npu AamMuHapHom 08udiceHuuU
TepmoduHamuyecKku cogepileHHbill ed3 3mo:

. 2a3, napamempbl KOMOP0o20 NOOUUHsIOMCA ypaeHeHuto Kaatinepona
. 2a3, napamempbl KOMOPO20 NOOUUHSIOMCSA ypaeHeHuio Ban-dep-Baanbca
. Hees13Kull 2a3

. Hemen/10Npo8oOHDILil 2a3
Yro npefcTaBsieT coboii BekTop F B MpaBoii uacTH ypaBHEHUsS
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Ne 5

Ne 6

Ne 7

Jﬂ.@‘” + HPGU,,G'S = Iﬂpﬁdl-’ - J'pﬁdg_
% : v g

-
cl <

8€KMOp MACCO8bIX CU, Oelicm8yrowux Ha eOUHUYY MACChl 2a3d
eeKkmop cua 0asneHus, delicmgyowjux Ha eOUHULy MACCbl 2a3a
eeKkmop cu 0agneHus, 0elicmgyowjux Ha eQUHULYY naouwjaou
n1owaob nonepeuHo20 cevueHusi NOMoKa

CYMMApHbIl 8eKMOP NOBEPXHOCMHbIX CU, 0elicmeyrowux Ha eOUHUYY naowaou
Umo makoe udeanbHbili 2a3?

2Omo 2a3, 8 KOMOPOM 0OMCYNICMEYIoMm @A3KUe HANPSIXiceHUs
-+ Omo 2a3, 8 Komopom omcymcmayem o0semMHoe men/ioebloeseHue
-+ Omo 2a3, napamempbl KONMOPO20 He 3a8UCSIM OM @peMeHU

- Omo 2a3 ¢ NOCMOSAHHOU N/IOMHOCMbIO
Umo npedcmaensiem coboll 8bipaxceHue

v S V 3

. YpaeneHue coxpaHeHus Konuuecmea 0gudiceHust 0/151 u0ed1bHOz20 2a3d
. YpasHeHue coxpaneHus koauuecmea dsudiceHus 0/151 8513K020 2a3d

. Ypaeuenue nepaspbieHocmu

. YpaeHneHue coxpaHeHus 3Hepzuu 8 ouggeperyuaabHoti popme

. Ypaeuenue coxpaHeHus sxHepauu
Umo npedcmaensiem coboll 8bipaxceHue

divpv = 0

. YpasHeHue coxpaHeHus Koauuvecmea oguiceHust 0151 u0eabHO20 2a3a
. Ypaenenue coxpaHeHus Ko/uuecmea 08udceHuUst 015 853K020 2a3a

. YpaeHenue HepaspbieHOCIU

. YpasHeHue Hepa3zpbleHOCMU 0/151 yCMAHOBUBWIE20CS1 MeyeHUs]

. Ypaenerue nosiHoti npou3eooHolI
Yenoeus uzsHmponuueckozo npoyecca

* omcymcmeue npoyecca menﬂonepeaauu
° omcymcmeue 006eMHO020 eblameuuﬂ/nomomeuuﬂ menaa

. 2a3 uoea/1bHbIl
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meyeHue ycmaHosueuweecs
eas mepMO()uHaMuueCKu coeepweHHblﬁ

meueHue OaHOMepHO(:‘

Ne 9 I'de dondiceH HaXo0UMbCs YeHmp 0asneHusl, Umobbl Noiem HeynpasasieMo2o CUMMemMpuuHo2o JIA
ObL1 ycmotiuuebim?

Bnepeou yenmpa maxcecmu
B Hocoeotl uacmu JIA

3a yenmpom msaxcecmu

B yeumpe msizicecmu

B /1106011 mouke JIA

Ne 10  CoenacHo ypasHeHuto BepHyniu 05 HecoHcumaemoul Huokocmu. ..

IICK-2.3

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

ITonnoe d0asnenue ecmb geIUUUHA NOCMOSAHHAA
,Zlae/leHue mMOpMOJ3iCeHUs1 8 NOMOKe ymeHblwaemcsi
Cmamuueckoe dae/ieHuUe 8 NOMOKe NOCMOSTHHO

,ZIUHGMUHECKOC daesieHue 3agucuimn om 6biCOMbl

Bonpocbl omKpbimo2o muna:

Ymo He yuumbigaemcs npu pacieme a’poouHaMuyecKux cu, oeticmeylouwjux Ha
KpbL10601l npodusib, NO U3MepeHHOMY pachpedeseHUl0 0de/1eHUs Ha e20
noeepxHocmu (m.H. OpeHAXCHbIL IKcnepumeHm)?

Om Kakux napamempog oKpycaioujeli cpedbl 3a8UCUM CKOPOCMb UCMeYeHUsl 2a3d U3
0as110Ha uepe3 omeepcmue npu C8eEPXKPUMUUECKOM pexcume ucmeveHus?

Yemy paensiemcs momeHm mauzaxca Cmz, delicmeyiowjuli Ha 0CeCUMMemMpPUYHbILL
Jlemame/ibHbIL ANNAPam npu Hy/1e6oM yz/e amaku

Yemy paensienicsi no0seMHaAs cu/d, delicmeyloujdsi Ha 0CecCUMMempUYHbILL
Jlemame/ibHbIli annapam npu Hy/1e8oM yz/ie amaku

Ecau 0603Hauumb tKp - pems Cyujecmeoe8aHust C6epXKpumuuecKkoz0 pexcuma
ucmeueHusi npu oNOPoJCcHeHUU 6A/1/10HA 8 HOPMA/IbHBIX AMMOCEPHBIX YC/108UAX
(PH=1).

Kak uameHumcs xapakmep usmeHeHusi 0ae/eHus 2a3a 6 bannoue Po(t) npu t
Ymo makoe a3poduHamuieckoe kauecmeo JIA?

ITodvemHoll cusoli Hazbieaemcsi?

Cu.10li 10606020 conpomues/ieHUs Ha3biedemcs?

Kak meHsiemcsi omHowleHUe 3HmMponuu Ha npsimom ckauke S2/S1 ~ ynaomHeHus,
20e S2 — sumponus 2aza 3a ckaukom, S1 — sHmponust 2a3a 00 CKa4ka, ¢ pocmom
yucaa Maxa Hamekaiouje2o nomoka?

B kakom duanazoHe MeHsemcsi COOmHouwieHue

I/
'“Hu.r.i

Bonpocbl 3akpbimo2o muna:

Kakoli 6yoem 3agucumocmpb ko3ppuyueHma nodsemHoll CUibl OmM MaabIX 3HaueHull yena
amaku 0s cumMmempuuHoz2o JIA, eciu annpokcumMupoeams 3my 3a8UcuUMOCnb
NOAUHOMOM C NOCMOSIHHbIMU KO3 puyuenmamu?

',

4

ay + a0
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Ne 2

Ne 3

Ne 5

(*H - an”

. ]
( y ac”

L.
Cy = ay + axa”

C, = ma + axa®

Kakoll 6ydem 3asucumocmb Koahgpuyuenma cuibl 10608020 conpomueneHusi om mMaabix
3HaueHull y2aa amaku 0/ cuMmempuyHo2o JIA, eciu annpokCuMupogams 3my
3a8UCUMOCMb NOAUHOMOM C NOCMOSIHHBIMU KO3¢duyueHmamu ?

(i
r = QO
' l
(', = an
' 2
C', = an
' 2
( T (11 + (a0}
' 2
C', = a; + ara + azao

BribepuTe npaBuIbHbIE CIEACTBYS YpaBHEHHsI 00pallleHus BO3/1eCTBUI:
ITpu M>1 nomok yckopsiemcsi 8 pacwuupsitoujemcsi kaHane (dE>0)
Ipu M>1 nomok 3amedasiemcs 8 pacwupsiowjemcs Kavane (dF>0)
ITpu M <1 nomok 3amednsiemcs 8 pacwuupsiroujemcsi kKanane (dE>0)
IIpu M <1 nomok yckopsiemcs 8 cyxcaroujemcsl kanane (dF<0)
Ipu M <1 nomok 3amednsiemcs 8 cyscarowjemcs kaHane (dF<0)

M=1 mostcem 6bimb OOCMUHYMO 8 MOM CeYeHUU KaHaa, 20e e2o naowjadb
MAKCUMAIbHA

M=1 moscem 6bimb dOCMUHYMO 8 MOM CeUeHUU KaHaad, 20e e20 naowjaob
MUHUMANbHA

CKOpOCI’nb Nnomoka 3asucum moJ/ibKo om nepenaaa dae/ieHus U He 3asucum om
ceoMempuu Kadana

Kakue melicTBus U3 repeuncIeHHbIX PUBEIYT K MOBBIIIEHUIO CTeTleH! YCTOMUMBOCTH
JieTaTesIbHOTO arrapara?

yeenuueHue Tl/IOLL[GaU cma6u/1u3amopoe

U3MeHeHue 8HympeHHell KOMNOHO8KU JIA ¢ nepemeujeHueM yeHmpa msxcecmu
enepeo

u3MeHeHuUe gHympeHHell KOMNoHo8KU JIA ¢ nepeMewjeHUeM YyeHmpa maxcecmu
Ha3ao

YMeHblUeHUe niowadu cmabuauzamopos

pasmeujeHue 0onoaHUMe/NbHbIX A3pOOUHAMUUECKUX nosepxHocmell 8 nepedHell
yacmu JIA

HopmanbHoli cunoil Hasbieaemcs npoeKkyusi aspoouHamuyeckoll cusibl Ha ocb X
CKOpOCMHOll cucmembl KOOpOUHAM
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Ne 6 TpodonbHoltl cunoll Ha3bieaemcs npoekyusi a3pOOUHAMUUECKOU CUbl Ha OCb X
CB13aHHOU cucmemMbl KOOPOUHAM

Ne 7 I'de donmiceH HaxoOumbcs yeHmp daeneHus, Umobbl Noem HeynpasnsiemMo2o
cummempuuHo2o JIA 6bL1 ycmoluuebim?

Bnepedu yenmpa mscecmu
. B Hocoeoltl uacmu JIA
. 3a yenmpom mscecmu
. B yenmpe msisicecmu

. B /1106011 mouke JIA
Ne 8 Kak mensiemcs omHoweHue 0agaeHull Ha NPAMOM CKauKe YnaomHeHus.,

r 2
2
}';
1
¢ pocmom uucaa Maxa Hamekarouje2o nomoka?
® HEo2pAaHUUYEHHO ygeauuusaemcs
® CcmpemMumcs K Hy/io

e ygeauuugaemcsi 00 npedenbHO20 3HAUeHUsl
e ocmaemcsi NOCMOSHHbIM

Ne 9 Kak mensemcs omHoweHue naomHocmetl Ha NpAMOM CKAaukKe yn/jo0mHeHus,

P2/ P
¢ pocmom uucaa Maxa Hamekarouje2o nomoka?

* Heo2paHUYeHHO yseauyusaemcs

e cmpemMumcs K Hyto

e ygeauuugaemcsi 00 npedenbHO20 3HAUeHUsl
e ocmaemcsi NOCMOSHHHbIM

Ne 10 Kak usmensiemcs y20/1 HOK/IOHA CKAa4vkKa yn/iOmHeHUs K 8eKIopy ckopocmu c
yeenuueHuem vucaa Maxa HCI6€2CHOU4€20 nomoka

® ocmaemcs NOCMOAHHbIM

® yee/nuuusaemcs
® yMeHbwaemcsa
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